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1

This invention relates to communication sys-
tems and more particularly to switching and in-
terconnecting arrangements for telegraph sys-
tems.

In the usual automatic switching arrangements
employed in communication systems, it has been
the practice heretofore to require a subscriber to
wait until the calling station or line was idle
before permitting the calling subscriber to trans-
mit his message.

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

Another object of this invention is to provide
an arrangement whereby the transmission from
each of the outlying or subscribers’ stations may

be started and stopped from the central or in- :

terconnecting switching station.

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

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

Ancther object of this invention is to provide
a switching arrangement, located at or near an
outlying station which is controlled over the tele-
graph line, for independently and selectively con-
trelling at least two different series of circuits
or functions.

A feature of this switching arrangement is di-
rected to arrangements whereby the control of one
series of circuits or functions does not interfere
with or disturb the connections established in the
other series.

Another object of this invention is to provide an
outlying switching arrangement connected to a
telegraph line for selectively controlling a plu-
rality of subsecribers’ stations connected to said

line which are located relatively near to said out- :

lying switching arrangement.

Still another object of this invention is to pro-
vide an improved controlling arrangement at the
outlying stations to interrupt the transmission
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2

ratus from the line when all of the messages have
been transmitted.

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

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

Another object of this invention is to provide an
alternative arrangement at the central station
for directing messages for said central station to
receiving apparatus at said central station with-
out first passing through the switching apparatus
at the central station in case a substantial per-
centage of the message signals originating on said
line are intended for said central station.

In case only a small percentage of the messages
originating on any line are intended for the cen-
tral station arrangements may be provided in ac-
cordance with this invention to direct the message
signals intended for the central station to a re-
ceiving device through the switching apparatus
at the central station.

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

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

Another object of this invention is to provide
an improved perforator mechanism which in-
corporates a group of contacts controlled by said
mechanism in accordance with received signals
for controlling other apparatus.

Still another object of this invention relates to
a selecting arrangement controlled by and co-
operating with a tape transmitter for selectively
connecting said transmitter, under control of
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3
perforations in the tape supplied to said trans-
mitter, to the line for which the message perior-
ated in the tape is intended.

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

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

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

Ancther object of this invention is to automati-
cally stop the automatic perforation of additional
tape as mentioned in the preceding paragraph on
the receipt of further signals from the line.

Another object is to provide g system for auto-

matically routing messages from a plurality of
transmitiers to selected ones of a plurality of
lines, the transmitters being arranged to send in
a predetermined sequence whenever two or more
transmitters have messages destined for any
single line.
. In brief, in the preferred embediment of this
invention, a plurality of ouflying or subscribers’
stations are connected to a central interconnect-
ing or switching station by means of two one-way
communication channels or their equivalent as a
duplexed line. One of the channels is employed
for transmitting message signals from the outly-
ing station to the central station. In order to
distinguish this channel from the other channel
it will be referred to hereinafter as a “transmit-
ting channe!” or “transmitting line.” The other
channel connected between the outlying subserib-
er’s station and the central station is for trans-
mitting message signals from the central station
to the outlying station. In order that this chan-
nel may be readily referred to and distinguished
from the other channel it will be called the “re-
ceiving channel” or “receiving line” herein.

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

Each of the outlying or subscriber’s stations is
provided with a keyboard operated perforating

10

20

GO

70

(3

4
apparatus for perforating tape in accordance with
the message to be transmitted.

The outlying stations are also provided with a
tape-controlled transmitter for transmitting mes-
sage signals in accordance with the perforations
in the tape. These stations are further provided
with a keyboard transmitter whereby the mes-
sages may be transmitted directly from the key-
board. 1In this case the message may be also per-
forated in the tape if it is so desired. The outly-
ing stations are also provided with receiving ap-
paratus for receiving and recording messages
transmitted from other stations. In addition to
the transmitting and receiving apparatus provided
at each of the outlying stations, g permutation
code selector will usually be provided at each
of these stations for connecting the transmitting
apparatus to the transmitting line under control
of permutaticn code groups of impulses received
over the receiving channel and for connecting the
receiving apparatus to the -receiving channel
under control of other permutation code groups
of impulses received over the receiving channel.

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

3 channel and the receiving apparatus to the re-

ceiving channel. The connection of the receiving
apparatus to the receiving channel in all cases is
independent of the connection of the transmitting
apparatus to the transmitting channel. In other
words, the transmitting apparatus at one station
may be connected to the transmitting channel
and the receiving apparatus at the other station
connected to the receiving channel. Of course,
when it is so desired both the transmitting and
the receiving: apparatus at any given station may
be connected to the respective transmitting and
receiving channels.

At the central station the message signals are
received either by a printing telegraph receiver
or by telegraph reperforating apparatus which
perforates a tape.  This tape then passes through
a retransmitter which is connected to switching
apparatus. In case the line connected to the
station for which the message is intended is busy

- the retransmitting apparatus will remain in-

operative. When the line becomes idle the trans-
mitting apparatus will actuate the switching
equipment and connect the retransmitter to the
desired line after which it will transmit the mes-
sage to the desired station. .

In addition, a special transmitting apparatus
is provided at the central station for transmitting
switching permutation code groups of impulses
to the-outlying stations for starting the transmit-
ting apparatus at any of the outlying stations,



2,495,682

5

In case message signals are in the progress of
being transmitted over the receiving channel over
which it is necessary to transmit these switching
permutation code groups of impulses, the special
transmitting apparatus at the central station
first interrupts this transmission without mutilat-
ing any of the message signals and without adding
any additional characters to the message. After
this the switching impulses are transmitted to
control the connection of the transmitting ap-
paratus to the transmitting channel at the desired
station after which the previous transmission
circuit is restored, again without mutilating any
of the signaling impulses or adding any addi-
tional characters to the message the transmission
of which was interrupted.

The outlying subscribers will perforate the tape
in accordance with the messages to be transmitted
from their stations. In perforating the tape they

will precede each message by certain code com- :

binations designating the line and station to
which the following messages are directed. In
addition to this, when transmission is started
from & station, a subscriber will transmit several
additional switching code combinations to insure
that the equipment at the central office will be
in condition to properly receive and store the
messages. Furthermore, the subseriber will fol-
low each message by certain switching code com-

binations which will restore the circuits at the :

distant station and at the central office to normal
conditicnn and prepare them for reception of the
succeeding switching information. In addition
to this, when all of the material to be transmitted
has been transmitted from any particular station,
certain additional cede combinations will be
transmitted to the central station to indicate to
the operating attendant thereat that the trans-
mission from that particular station has been
completed for the time being.

The attendant upon receiving this signal will
then operate her special transmitter to start the
transmission from another station connected to
that line.

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

In case the message is intended for some station o

other than the central station the impulses trans-
mitted from the outlying station are first stored
by perforating a tape. The perforated tape is
then passed through a tape-controlled transmit-
ter.

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

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

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

After sufficient tape has been thus automatical-
Iy perforated to insure that the end of the pre-
ceding message has been transmitted a lamp
lights before the operator at the central station
to indicate this condition to her whereupon she
will operate a key or button to stop the automatic
perforation of tape at this time.

In case a message should be transmitted from
the subscriber’s station to the reperforator dur-
ing the time it is automatically perforating tape
this message will stop the automatic operation of
the reperforator so that the reperforator will
perforate the tape in accordance with the mes-
sage being fransmitted from the subseriber’s
station.

In case it is desired to start a transmitter con-
nected fo a line, the receiving channel of which

. 1s being employed to transmit messages to some

station on that line, it is necessary for the auto-
matic transmitter to first interrupt the transmis-
sion of this message without mutilating any of
the characters or adding any additional charac-
ters to the message. The transmitter will then

¥ transmit the signaling or switching impulses over

the line required to connect the desired trans-
mitter to the channel. After this the transmitter
is arranged to restore the previous transmission
circult over the receiving channel again without
mutilating or losing any character of the message
and without adding any additional characters,

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

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

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

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

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

Figs. 21 to 24 show mechanical details of re-
perforating mechanism in accordance with this
invention, : .
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General deseription of the system

Referring now to the general arrangement of
the system as shown in Figs. 2 and 3 when ar-
ranged as shown in Fig. 1, Fig. 2 shows a number
of the outlying telegraph stations. As shown in
this specific embodiment of the invention folr
party lines 201, 202, 203 and 204 extend to the
cenfral station shown in Fig. 3.

These lines are shown as comprising two sepa-
rate and distinct telegraph channels or one-way
lines. For example, party line 201 comprises a
transmitting line or channel 205, and a receiving
line or channel 206. Fach cf the other party
lines similarly comprises a receiving channel and
a transmitting channel.

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

The keyboard perforator and transmitter are
represented at station A by a box 207, the tape-
controlled transmitter is represented by the box
208, the receiving teletypewriter is represented by
the box 2088 and the controlling selector and asso-
ciated switching apparatus by the box 210. The
control selector 218 is connected to both the re-
ceiving line 205 and the transmitting line or
channel 206. In addition, the receiving teletype-
writer 209 is connected to this control selector as
are transmitting distributor 208 and the keyboard
transmitter 207. The tape from the keyboard
perforator 207 is supplied to the tape-controlled
transmitter 208. In addition, operation of the
tape-controlled transmitter is controlled from the
controlling selector and switching apparatus over
line 211,

As shown at stations A, B, C and D all of this
equipment is located at each of these stations and
all funetion in a similar manner. Both the re-
ceiving channel 2066 and the transmitting channel
205 are connected to the control selecting equip-
ment at each of these stations.

Stations H, ¥ and J are similar to stations A,
B, C and D except that they are connected to
the party line 202 extending to the central sta-
tion. The party line 202 in addition to extend-
ing to stations H, I and J extends to station G
at which the selector controlling and switching
apparatus 22 is located. This selecting equip-
ment is connected to both the transmitting chan-
nel and the receiving channel of party line 202
extending to the central switching station. In
this case, however, no receiving or transmitting
apparatus is located at station G. The trans-
mitting and receiving apparatus are stations E
and F which are located near to station G. Sta-
tions E and F are connected to and controlled by
the control selector 2{2 at station G. The re-
ceiving teletypewriter at each of these stations
is connected by means of a receiving telegraph
loop to the control selector 2i2. The keyboard
perforator and tape-controlled transmitters are
likewise connected to this control selector over a
transmitting loop and the operation of the tape-
controlled transmitter is controlled from the con-
trol selector over an additional circuit extending
from each of these stations E and F to the con-
trol equipment at station G.

In this case the control equipment 212 at
station G is arranged to selectively conneet the
receiving apparatus at either or both station E or
F to the receiving channel of party line 202 and
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to selectively conneet the transmitting apparatus
at either of these stations to the transmifting
channel of the party line 202.

Similarly stations ¥, L and M are connected
to the party line 203. In this case as in the case
of stations E and F only one control selector is
employed for these three stations since they are
located relastively near to each other. In this
case, however, the control equipment 213 is lo-
cated at station K instead of at a separate and
independent station. 'This control equipment
works similar to 2i2 in that it selectively con-
nects the receiving teletypewriter at one or more
of these stations to the receiving channel of the
party line 283 and the transmitting apparatus at
any one of these stations to the transmitting
channel of the party line 283. The stations N and
O connected to party line 204 are quite similar to
the stations K, L and M connected to party line
288 except in this case only two stations are cofi-
nected to this party line. Consequently the con-
trol selector and switching equipment need only
control the receiving and transmitting apparatus
at these two stations.

Turning now to the equipment shown at the
central station in Fig. 3, the receiving channels
of each of the party lines 20f, 202, 203 and 234
are connected to the switching apparatus com-
prising the switching relays within the box 301,
The transmitting channel of the party lines 201
and 262 are connecied to receiving teletypewriters
392 and 383 and the receiving reperforators 304
and 383 respectively. Transmitting channels of
party lines 283 and 264 are connected to the re-
ceiving reperforators 306 and 307 respectively.
In this case no receiving teletypewriter is pro-
vided. It is assumed that a substantiai portion
of the messages originating on party lines 20f
and 282 is intended for the central switching
station shown in Tig. 3. Consequently an in-
dividual receiving teletypewriter is provided for
each of these lines at this station and is arranged
to receive all of the messages originating on these
lines intended for the central switching station.
By providing these receiving teletypewriters in-
dividual to these lines a considerable saving in
time may be effected since these messages need
not be delayed while another machine or line is
busy and the tape-controlled retransmitter is
walting for an idle line or receiving printer. In the
case of lines 203 and 294 it is assumed that only
a small percentage of the messages originating
on these lines is intended for the central station
shown in Fig. 3. Consequently the expense of a
receiving teletypewriter individual to these lines
is not justified. In this case the receiving tele-
typewriter 368 is provided which may be con-
nected through the switching and relay equip-
ment 30{, to the receiving channels of either of
these party lines to record the messages for the
central station originating on these lines.

The signals arriving over the transmitting
channels of the party lines 291 and 282 which are
intended for other outlying stations and all of the
signals arriving over the transmitting channels of
party linies 283 and 284 actuate to the respective
reperforators 244, 385, 306 and 307 which cause
corresponding perforations to be produced in the
respective tapes 308, 363, 316 and 3tl. From the
reperforators these tapes pass through respec-
tive transmitter-distributors 312 through 31(5.

These transmitters in combination with their
respective tapes are arranged to control selecting
relays indicated within the boxes 316 through 3189.
These selecting relays in turn control the switch-
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ing relays within the box 301 and cause any of
these transmitting distributors to be connected
to the receiving channels of the party lines 201,
202, 203 and 204. In addition to this equipment
two keyboard perforators 328 and 321 are pro-
vided at the central station to enable the central
station to transmit message signals over any of
the receiving channels to any of the outlying
subscribers’ stations. The tape from these key-
hoard perforators passes through the respective
transmitting distributors 325 and 326 and con-
trols selecting relays 327 and 328 similar to the
transmitting distributors and selecting relays as-
sociated with each of the party lines. In this
manner the messages perforated in the tape by
either of the keyboard. perforators 320 and 321{
may be transmitted to any of the outlying sta-
tions.

An automatic transmitter 322 and selecting re-
lays 323 are also provided at the central station
to enable an operator at this station to start the
tape transmitters at any of the outlying stations.
A number of bultons or switches located within
the box 324 are associated with the selecting re-
lays 323. One of these buttons is provided for

each of the outlying tape-controlled transmitters

at the outlying stations. When the operator

presses any.one of these buttons the corréspond-"

ing transmitter at the outlying station is set intc
operation. o . -

Assume that the operator at the central sta-
tion presses a button for starting the tape-con-
trolled transmitter at station A. Tf messages are
at that time being transmitted over the receiving
channel of the party line 201 to which station
A is connected the automatic transmitter 322 and
selecting relays 323 stop the transmitting dis-
tributor at the central station which is trans-

mitting these impulses after the transmission of

the code combination in the progress of trans-
mission at the time the key was operated. 'The
automatic transmitter 322 and selecting relays
323 then transmit signals over the receiving
channel of the party line 201 to the control
selecting equipment and each of the stations
A, B, C and D connected to party line 20{ for
selectively initiating an outlying station into
transmission. The selecting equipment at each
of these stations responds to each of these switch-
ing impulses but the selecting equipment 219 at
station A is the only one which causes its re-
spective transmitting apparatus including the
keyboard perforator-20T and the tape-controlled
transmitter 288 to be connected to the transmit-
ting channel.- After this the automatic trans-
mitter 322 and selecting relays 823 at the central
station are disconnected from the receiving
channel of party line 201 this causes the same
transmitter which was previously transmitting
over this party line to.resume obveration and
transmit the remainder of the message, the
transmission of which was interrupted.

Assume, for example, that when the operator
operated this key the receiving apparatus at sta-
tion C was receiving message signals being trans-
mitted from the transmitter, distributor 314 at
the central station. When the automatic trans-

mitter 322 transmits the first switching informs--
tion over the receiving channel of liné 20{ the:

selecting. equipment at station C will at once
function to disconnect the receiving equipment
at this station and maintain this receiving equlip-
ment in a non-operativé‘cbndition during’ the
reception of the remainder of- the switching in-
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formation transmitted over the receiving chan-
nel of the party line. If the receiving equipment
at any of the other stations is also connected
to the receiving channel at this time it will be

" similarly disconnected and maintained in a non-

operative condition during the reception of the
remainder of the switching information. At the
termination of the switching impulses the selec-
tor at each of these stations will reconnect the
receiving apparatus which had previously been
connected to the line to the receiving channel
thus restoring the circuit to its previous condi-
tion. For example, assume that the receiving

apparatus at station C was connected to the re-

ceiving channel of this line before the operator
operated the key, upon the termination of the
switching impulses this receiving equipment will
be automatically reconnected to the receiving
channel of the line 201 before the tape-controlled
transmitter-distributor 3i4 is restarted thus in- .
suring that none of the characters of the message .
are mutilated or dropped and that no additional
characters are added to the message. :

It should be noted that during the time the
automatic transmitter 322 is transmitting
switching impulses the switching relays which
connected the transmitting distributor 314 to .
the receiving channel of party line 281 have not .
been disturbed. Consequently at the termina- -
tion of the switching impulses none of these re-
ceiving relays need be reoperated. )

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

Arrangements are also provided between each
of the reperforators 304 and the transmitting dis-
tributor 312 and reperforator 385 and transmit-
ting distributor 313, reperforator 306 and trans-
mitting distributor 314 and reperforator 307 and
transmitting distributor 315 for automadtically
perforating and advancing tape through the
reperforator upon the completion of any message
when the supply of tape between the reperfora-
tor and transmitting distributor is reduced to a
predetermined minimum provided no additional
signals have been received and perforated in
the tape. The reperforator is arranged to per-
forate a series of letters signals, i. e., a signal
combination in which all the impulses are mark-
ing in the tape. These signals are represented .
by perforations in all of the positions | through
5 in the tape. After sufficient tape has been
advanced through the reperforating equipment
to insure that the end of the preceding message
has been or may be transmitted by the tape-
controlled transmitting distributor 312, for ex-
ample, the equipment is arranged to light a lamp
before an operator whereupon the operator will
operate a key or button to stop the automatic
perforations of the tape. The tape-controlled
transmitter, however, will continue to advance
the tape through it without transmitting these
additional perforations until the supply of tape
between it and the reperforator is again reduced
t0 a predetermined minimum at which time the
tape-controlled transmitter stops. ;

As pointed out above the transmitting and re-
celving channels on the pariy lines extending

¥8 from the central office to the outlying subscribers’
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stations may include any type of telegraph chan-
nel or any combinations of different telegraph
channels together with suitable repeating equip-
ment including regenerative repeaters such as
is usually employed for transmitting telegraph
signaling impulses over and between the respec-
tive types of telegraph channels.

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

Normal condition of the system

First assume that the system has been fully
installed and tested but that power has been
removed from the system both at the central
station and at each of the subscribers’ stations.

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

The driving motors for the receiver teletype-
writers and reperforators at the central station
have not been shown. These devices are pro-
vided with driving motors as is well understood
in the telegraph art and that these motors are
connected to a source of power and that they
are continuously rotating, In addition, the mo-
tors driving the tape-controlled transmitters at
the centra] station are also connected to a source
of power and are tending fo drive the fape-con-
trolled transmitters.

When power is applied to the system at the
central office relay 102{ operates in a circuit
from battery through the break contacts of re-
lay 1006, the winding of relay 1021 to ground
through the left-hand break contacts of relay
1005. Relay 1021 in operating completes a lock-
ing circuit for maintaining itself operated from
battery through break contacts of relay 1006,
winding of relay 102{ to ground through right-
hand operated contacts of relay (021.

If there is a minimum supply of tape 1001
between the reperforator 1002 and the tape-
controlled transmitter or retransmitter 1101 so
that the contacts {102 are open when power is
applied to the system at the centra]l station, re-
lay 1103 will not operate. Consequently, a cir-
cuit is completed for the operation of relay {003
from ground through the left-hand break con-
tacts of relay (103, the winding of relay i003,
the right-hand break contacts of relay 1004, the
left-hand operated contacts of relay 1821 to bat-
tery through the left-hand hreak contacts of re-
lay 1006. The operation of relay {003 completes
a locking circuit from ground through its right-
hand operated contacts and winding, the right-
hand break contacts of relay 1004 to battery

10

15

20

40

b0

60

12
through the left-hand operated contacts of re-
lay 1021 and break contacts of relay 1006. The
operation of relay 1003 also completes an obvi-
ous ‘circuit for the operation of relay 1007 and
the tape feed-out magnet 1008.

The operation of the tape feed-out magnet
1008 causes the reperforator 1002 to operate and
perforate an additional supply of tape with holes
perforated in all of the positions 1 to 5, inclu-
sive.

The manner in which the tape feed-out mag-
net 1008 causes the tape reperforator (002 to
perforate tape may be more fully understood by
reference to Fig. 21. Here magnet 2108 corre-
sponds to the tape feed-out magnet 1008 of the
reperforator 1602 and the perforator magnet 2{ {6
corresponds to the perforator magnet (016 of the
perforator (002,

When the magnet 2108 is operated, it atiracts
its armature 2163 and causes the tape feed-out
lever 215! to be depressed or moved downward,
as shown in Fig. 2i. "When the tape feed-out
lever 2151 is moved downward, the bevelled por-
tion 2152 of the lower end of this lever engages
member 24153 and causes it to rotate in a counter-
clockwise direetion, as viewed in Fig. 21. This, in
turn, causes member 2{54 to rotate in a clock-
wise direction and disengage the bell crank mem-
ber 2155, permitting this member to rotate in a
counter-clockwise direction. The rotation of
member 2155 in a counter-clockwise direction
releases the stop arm 2166 of the cam barrel
2164 and permits it to rotate.

At this time the receiving magnet 1016 of the
reperforator 1002 will be held in its marking
position. Since the receiving magnet 2116 of
Fig, 21 corresponds to receiving magnet (016 of
the reperforator 1002, receiving magnet 2116 will
also be maintained in its marking position dur-
ing the rotation of the cam barrel 2164, As the
cam barrel 2164 rotates, it operates the flve levers
2156 by means of cams | to 5 (see Figs. 21 and
22) and causes the armature extension 2157 to
engage the sword levers 2165 and move them to
the position shown. It is to be understood that
there are five levers like lever 2456 and five sword
levers like 2165 which are operated in succession
by the projections { to 5 on the cam barrel 2164.
Each one of these sword levers will be moved to
the position corresponding to the position of lever
2{65 which corresponds to the reception of a
marking impulse by the receiving magnet 21{6
at this time. All five of the sword levers 2165
will be positioned in their clockwise positions
as viewed in Fig. 21 and will cause their corre-
sponding T levers 2458 to be operated in a
counter-clockwise direction. These T levers, in
turn, cause the connecting links or levers 2159
to be rotated in a clockwise direction. The bars
2160 are connected to these connecting links 2159
and are caused to move to their right-hand posi-
tions. This causes the projections 2161 on the
ends of these levers to register with the punch
pins 2162. After these levers 2160 have been
positioned, member 2167 is caused to move up-
ward and engage the punch pins 2162 and cause
them to perforate holes in the tape.

These reperforators at the central office are also
all provided with a special set of contacts which
are actuated in accordance with the signals re-
ceived and the holes perforated in the tape. The
manner in which the contacts are actuated by
the reperforator is clearly shown in Figs. 21, 23
and 24. Each of the members 2159 or each of

5 the members 2160 has connected to it an exten-
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sion or a separate member 2118. These members
2178 are provided with a raised portion 21317 and
a contact actuating portion 2118. The contact
actuating portion rests upon or over an insulated
portion of the contact springs in such a manner
as to operate the contacts when this extension
or member 2416 is operated to its right-hand po-
sition. The locking bail 2115 which locks mem-
bers 21589 is also provided with an extension 2179
having a contact operating portion 283 which
cooperates with contacts 2181 and operates these
contacts every time the locking bail 2175 is op-
erated. This locking bail operates once during
every code combination and locks all the mem-
bers 2158 during the punching of the character
that has just been selected. During this punch-
ing cycle the first four impulses of the next com-
bination are received and set upon the swords
under spring tension. At the end of the recep-
tion of the fourth pulse the locking bail raises
and releases the members 2159, The first four
immediately assume the positions that the in-
coming selection has indicated and the fifth pulse
is then selected with the mechanism unlocked.
The No. 5 member 2{59 tends, due to the pres-
sure of bail 2128, to move to the spacing posi-
tion if during the last selection it had been mark-
ing and if the first four impulses are spacing.
If the present selection intends to keep the fifth
in the marking position a false selection may be
recorded due to this action of bail 2125 and the
selector mechanism. A detent 2150 is provided
on the fifth member to make the action of the
selecting mechanism more positive and prevent
this improper operation of bail 2125. During the
operation of the locking bail 2175 the common
contacts 2181 are operated. The extension 2119
is provided with a bail 2182 which cooperates with
the raised portion 2171 of the contact actuating
members 2176. When the members 2159 are po-
sitioned in their marking positions they move
the contact actuating members 2176 to their right-
hand position. They also move members 2160 to
their right-hand position where extensions 2161
will engage the punched pins 2162 when member
2167 is raised to perforate the tape. When mem-
bers 2189 move the contact actuating member
2178 to their marking position the raised portion
2177 will cooperate with the bail 2182, when the
locking member 2175 moves downward and locks
the members 2158. When the locking member
2175 moves downward, bail 2182 also moves down-
ward and engages the raised portion 277 of those
members 2176 which have been moved to their
marking positions and causes these members to
actuate their associated contacts. Thus if a code
combination comprises marking first, third, fifth
impulses, the first, third and fifth members, mem-
bers 2189 will be moved to their marking posi-
tions. This will in turn move the first, third and
fifth members 2160 to their marking positions so
that a hole will be perforated in the tape in the
first, third and fifth positions. In addition the
first, third and fifth members 2176 will also be

moved to their marking positions so that the first,

third and fifth contacts will be momentarily op-
erated at this time. Common contacts 2181 will
also clese momentarily at this time. These con-
tacts are shown within the box 1802 of the reper-
forator at the central station and serve to con-
trol certain relay circuits as will be described
hereinafter. )

The operation of the contacts { to 5 and the
common contact 1019 completes a circuit for the
operation of relay 1005 from battery through the
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left-hand winding of relay 1005 operated contacts.
I through 4, common contacts 1019, right-hand
break contacts of relays 1085 and 1013, break
contacts 1023 to ground through unoperated No.
§ contacts of the reperforator. Relay (005 in
operating completes a locking circuit for main-
taining itself operated from battery through its
right-hand winding and right-hand operated con-
tacts of relay 1805, right-hand break contacts of
relay (013, normally closed contacts 1020 to
ground through the unoperated No. § contacts
of reperforator 1002. The operation of relay 1605
interrupts the operating circuit of relay 1021.
Relay 1021, however, is maintained operated by
current flowing through its locking circuit as de-
seribed above.

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

5- fully in U. 8. Patents 2,005,748, granted June 25,

1935, to Larson and 2,042,788, granted June 2,
1936, to Krum, which patents are hereby made a
part of this application as if fully included here-
in. Only sufficient details of these well-known
mechanisms have been shown in this application
to show the manner in which they are modified to
cooperate with the other elements of the present
invention. i
As long as the lever 2i3{ is maintained de-
pressed by the operation of magnet 2108, its end
2152 will hold member 2153 rotated and this, in
turn, holds member 2{54 rotated so that it does
not engage the bell crank 2i155. Consequently,
the cam barrel 2164 continues to rotate and for
each rotation causes five holes to be perforated
in the tape in the positions 1 through 5, inclusive.
When the relay 1093 completed the operating
circuit of relay 1087, this relay started to oper-
ate. Relay 1007, however, is a slow-operating
relay and requires approximately fifteen sec-
onds, in the preferred embodiment of this inven-
tion, to operate. At the end of this interval of
approximately fifteen seconds, velay 1067 op-
erates and completes an obvious cireuit for light-
ing the tape feed-out lamps (809 which are lo-
cated before an operator. The operator, upon
observing that these lamps are lighted, will mo-
mentarily operate stop key 1016 which com-
pletes a circuit for the operation of relay 1004
from ground through the contacts of stop key
1010, the winding of relay 1084 to battery through
the left-hand operated contacts of relay {021
and break contact of relay 1008. Relay 1084, in
operating, completes a locking circuit from
ground through its left-hand operated contacts,
winding of relay {808 to battery through the
left-hand operated contacts of relay 1821 and
break contact of relay (808. Reldy 1604, in op-
erating, inferrupts the locking circuit of relay’
1803, thus permitting this relay to release. The
release of relay (083 interrupts the operating
cireuit of the tape feed-out magnet 1008 which,
in turn, allows the tape feed-out lever to be re--
stored to its normal position so that the reper-
forating mechanism will stop at the end of its
cycie of operation then in progress. The re-
lease of relay 1003 also interrupts the operat-
ing circuit of relay {067 which releases and, in
turn, extinguishes the tape feed-out lamp 1009,
When the reperforator 1002 perforates tape,’
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as described above, this additional supply of tape
between the reperforator 1092 and the tape-con-
trolled transmitter 1104 is sufficient to cause
tape-controlied contacts {02 to close and cormn-
plete an obvious circuit for the operation of relay
1i93. The operation of relay [103 completes 2
circuit for the operation of the start magnet
1104 from ground through the closed switch 1195,
winding of the start magnet {104, right-hand op-
erated contacts of relay ({93, lower outer op-
erated contacts of relay 141, whieh is operated
through an obvious circuit through the right-
hand break contaets of relays #2089, 1219, {21
and 1242, to battery through the left-hand break
contacts of relays 1106, 1{07, {188, (199 and
1110. The operation of the start magnet 1164
of the tape-controlled transmitter ({81 will re-
lease the brush arm 1i{2 and permit it to ro-
tate. This causes the fingers asscciated with
contacts 1105 to rise to feel the holes in the per-
forated tape and cause the respective contacts {o
close when a perforation passes over the respec-
tive fingers.

At this time there will usually be perforations
over at least two of the fingers controlling con-
tacts 1 to 5 so that at least two of these con-
tacts will be closed. This will, in turn, com-
plete a circuit for the operation of two of the
relays 1106 to §119 from battery through the
upper winding of relay 1113, the left-hand wingd-
ings of at least two relays 1108 to 1119, the upper
operated contacts of relay 1111, operated tape-
controlled contacts | to § to ground through the
lower inner operated contacts of relay I(11f.

Relay (118 is a marginal relay and is arranged
50 that its armature will operate to its left-hand
position. when more than one of the relays 1108
to {110 operate. The current flowing through
the lower winding of relay {113 in an obvious cir-
cuit tends to operate the armature of this reiay
to its right-hand position. The current flow-
ing through the upper winding of this relay tends
to operate its armature to its left-hand position.

When a circuit is completed through the left-
hand windings of more than one of the relays
1186 to f110, the current fSowing through the
upper winding of relay 113 is of a sufficient mag-
nitude to overcome the effect of the current flow-
ing through the lower winding of this relay and
causes its armature to move to its left-hand po-
sition.

It should be noted that an additional resist-
ance (122 is connected in parallel with the
winding of relay 110. 'This additional resist-
ance is provided in the switching equipment asso-
ciated with transmitting distributor {10{ to cause
relay 1113 to operate even though only relay
{1{0 operates. This is because the circuit ar-
rangement shown in Fig. 11 is arranged to re-
spond to only four switching code combinations
instead of five. In case it is desired to arrange
the circuit so that it will respond to all five of
the switching combinations it will he arranged
as the circuit shown in Fig. 15. In case it is de-
sired to arrange the circuit to respond to less
than four switching combinations a relay and re-
sistance, similar to relay {110 and resistance
1122, are substituted for each of the relays (106
through {109 whose corresponding selecting code
combinations it is desired to eliminate.

When the armature of relay 1113 operates to its
left-hand position, it completes an obvious cir-
cuit for the operation of relay 1114, The op-
eration of relay {114 interrupts the locking circuit
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of any of the relays {185 through {118 which
may be operated at this time.

Then, as the brush arm {12 completes the ro-
tation of one revolution, the tape-controlied
contacts are opened, thus permitting relays 1106
to {188 to release. This, in turn, causes relay
1{{3 to be operated to its right-hand position
when it interrupts the circuit of the winding of
relay {1i4. Relay {114, however, is slow in re-
leasing so as to provide sufficient time to in-
sure that relays (105 to {10 have all released
before relay !§i4 releases and prepares a lock-
ing circuit for these relays. When relays (106 to
{10 all release, the circuit is again completed
for the operation of the start magnet 1184, as
described above.

In case none of the contacts { to 5 closes during
the revolution of brush arm (12, the relays re-
main in the position described above and main-
tain the start magnet 1104 operated, thus per-
mitting the brush arm 1112 to make another
revolution in the same manner as if perforations
in the tape had caused two or more of the tape-
controlled contfacts I to 5 to close.

The above-described operation of the tape-
controlled transmitter 1101 and its associated
relays is thus repeated until there is one, and
only one, perforation in the tape over the pins or
fingers controlling the tape-controlling contacts
| to 5, or until the supply of tape {801 between
the reperforator {682 and the tape-controlled
transmitter {101 is reduced sufficiently to cause
contacts {162 to open.

In case contacts 1102 open, they interrupt the
operating circuit of relay {183 which, in turn,
releases and interrupts the operating circuit of
the start magnet 1104. At the end of the cycle
of operation of the tape-controlled transmitter
{181 then in progress, this transmitter will come
to rest. The release of relay 1103 at this time
does not cause the reoperation of relay 1003 be-
cause its operating circuit is now interrupted at
the right-hand operated contacts of relay 1904.

The circuits of the reperforator 1662 and re-
transmitter 110§ remain in this condition until
some messages are received, as will be explained
hereinafter.

If there is a sufficient supply of tape 1001 be-
tween the reperforator (002 and the tape-con-
trolled retransmitter (101 when the power is ap-
plied to the equipment at the central office, the
tape-controlled contacts 1102 will be closed and
complete an obvious circuit for the operation of
relay 1103. The operation of relay ({93 will cause
the operation of the tape-controlled transmitter
1191, as described above, until the supply of tape
is sufficiently reduced to cause contacts (102 to
open. Thereafter the circuit will operate as de-
scribed above when power is applied to the
system when the contacts 1402 are opened.

The reperforators and tape-controlled trans-
mitters associated with the lines 202, 203, and 294
operate in the same manner as the perforator
1102 and transmitter-distributor ({01 associated
with the party line 28i. The transmitter--
distributor 1701 operates in a similar manner to
the transmitter {101, as described above, until the
supply of tape between the keyboard perforator
1782 and the transmitter-distributor (701 be-
comes reduced fto such a value that the con-
tacts 1702 open at which time this transmitier
comes to rest. It remains at rest until additional
tape is perforated by the operation of the key-
board perforator 1703.

When power is applied to equipment at the
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central exchange, a circuit is compléted for the
operation of relay 1926 from battery.i813 through
closed contacts 1914, winding of relay 1926 to
ground through the left-hand inner break con-
tacts of relay 1907. A circuit is also completed
for the operation of relay 1928 from battery 1913,
closed contacts 1944, right-hand inner break con-
tacts of relay 1926 to ground through the left-
hand break contacts and winding of relay 1928.
The operation of relay 1926 completes a locking
circuit for maintaining itself operated from
ground through its left-hand operated contacts
and winding to battery 1913 through contacts
19144, ‘

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

Subscriber perforates messages in tape

In addition to starting the motors and applying
power to the other equipment at their respective
stations, the subseribers will perforate tape in
accordance with the messages to he transmitted.
Preceding the perforations in the tape in repre-
senting messages to be transmitted, the sub-
scribers will perforate the tape in accordance
with certain switching information depending
upon the station to which he desires to transmit
the message.

Generally, the subscriber will first perforate
two letters signals in the tape, then a blank signal
and then a signal combination having a single
marking impulse. The subscriber will then per-
forate a figures combination in the tape after

which he will perforate at least one combina- 4

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

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

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

Briefly, the subscriber perforates the tape by
operating keys similar to key 661 of a keyboard
similar to a typewriter or teletypewriter key-
board. A number of pairs of bars pass beneath
all of the keys of the keyboard and have notches
cut in their top edge which cooperate with these
keys so that when any key is depressed it causes
one or the other bar of each pair of bars to be
depressed. For example, when key 601 is de-
pressed it causes bar 603 to be depressed and
permits bar 604 to rise. This causes the T lever
605 to position corresponding longitudinal bar
606 either to its right-hand or left-hand posi-
tion. Under the assumed conditions, it causes
it to be positioned to its left-hand position. This
causes the punch member 667 to be operated to
its left-hand position under the punch pin 608
through the linkage comprising levers 689 and
610. The depression of the key 801 causes the
punch magnet 611 to be operated after all of
the members 607 have been positioned, as will
be described hereinafter. The operation of the
punch magnet 611 causes armature extension §12
to be moved upward. Under the assumed con-
ditions with only member 667 positioned to the left
so that it will engage the punch pin 508, a hole will
be perforated or punched in the tape 501 in the
position corresponding to that of the punch pin
608 which is position No. 5. When the key 601
is depressed, each one of the sets of longitudinal

. bars passing underneath all of the keys is posi-
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tively positioned so that each of the punch bars
601, associated with each pair of these longitudi-
nal hars, is positively positioned either to the
right or to the left. The number of punch bars
and the number of longitudinal bars underneath
the keys is dependent upon the number of ele-
ments of the code. Generally, a five-unit code
is employed and, consequently, there will be five
punch bars similar to 607. This will require five
pairs of bars similar to 683 and 604. In addi-
tion, several extra bars are provided for con-
trolling other parts of the perforator. In ac-
cordance with the present invention, an extrs
pair of bars is provided to control an extra or
sixth punch bar 614. This extra bar is posi-
tioned to its left-hand position by the opera-
tion of a special key 615 and serves to control
the equipment at the subscriber’s station, as will
be described hereinafter. The operation of all
of the other keys of the keyboard positions this
additional punch bar to its right-hand position
so that no perforations will be punched in the
sixth position of the tape except when the special
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key 615 is operated. The special key 615 is ar-
ranged so that it will position all of the other
punch bars to their right-hand position when
this key is operated. Consequently, when a sixth
hole is perforated in the tape, no other holes

will be punched in any of the other positions.

except, of course, the feed hole.

In order to perforate the tape, the subscriber -

will operate the switching lever 616 to its lower-
most position. With lever 616 operated fto its
lowermost position, contacts 617 are opened

while the remaining contacts controlled by this

lever are closed. When lever §16 is operated to
this lowest position it causes member 623 to be
depressed so that this member will no longer
engage lever 624 each time a key 601 is de-
pressed. Consequently, latch 625 will not be re-
leased and the transmitting cam shaft 633 will
remain at rest. The cam pulsing contacts 620
will, therefore, also remain opened and unoper-
ating at this time.

In order to operate the perforate magnet §il
ab this time, the universal contacts 628 operate
every time any key 681, including key 615, is de-
pressed. The universal contacts 628 complete a
circuit from battery through the closed con-
tacts §28, closed contact 629 to ground through
the winding of perforating magnet 611 thus caus-
ing ‘this magnet to operate and perforate the
tape in accordance with the setting of members
897 which in furn are controlled by the particu-
lar key 801 depressed, as described above. The
operation of the various keys-also causes the op-
eration -of counting contacts §38. These count-
ing contacts operate once for each operation -of
each of the keys 68% with the exception of certain
of the keys which conttrol certain functions of the
teletypewriter equipment such as letters, figures,
line feed, carriage return, ete.

Every ‘time one of the keys 88! is depressed,
except the function keys referred to above, a cir-
cuit is completed for operating counting magnet
669 from battery through the universal contact
628, switch contacts 629 and 832, the counting
contacts 638 to ground through the winding of
the -counting magnet §60.

Thus the counter magnet counts the number of
the characters perforated in the tape and indi-
cates when sufficient characters have been perfo-
rated in the tape to fill a printed line on a page
printing teletypewriter. The subscriber in op-
erating the keyboard to perforate the ftape will
constantly observe this counter and transmit car-
riage return and line feed signals at the proper
time. When the subscriber operates the carriage
return key it causes contacts 63i to be closed in-
stead of contact 630. Upon the closure of contact
631 the circuit is completed for the operation of
the release magnet 661 of the counter from bat-
tery through the operated contact 628, which
also .operated at this time, switch contacts 629
and 832, contacts 631 to ground through the
winding of the release magnet 661. The opera-
tion of the release magnet 661 restores the counter
to its original position so that it will be in con-
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dition to count the characters of the next line.

It is noted that since the transmitting shaft
£33 is held at rest it will not transmit any signals
over the transmitting channel 285 of party line
281 at this time. It should be further noted that

70

unless certain of the relays shown in Fig. 7 are .
operated as described hereinafter, the operation .
of these contacts at this time will be ineffective fo -

transmit over the transmitting channel or to in-

ing manner:

20
terfere with the transmission taking place ovet
this channel. .

All the details of this perforating mechanism
have not been shown because their nature and
manner of operation are well known in the prior
art.. For a more complete description of typical
keyhoard perforating mechanism reference may
be had to the above-identified patents: 1,965,572,
granted to Burcky et al, July 10, 1934; 1,965,602,
Lake, July 10, 1934; and 1,969,891, Lake et al
August 14, 1934,

A keyboard transmitter is also provided in com-
bination with this keyboard perforator similar
to keyboard transmitters described in the fore-
going patents. A switching arrangement is pro-
vided comprising lever 846 for controlling the
keyboard perforating equipment and also key-
board transmitting equipment. When the lever
616 is in its uppermost position, transmission is

entirely from the keyboard and no tape is per-
‘forated. When the lever 646 is in its middle posi-~

tion, signals are transmitted from the keyboard
transmitter and, in addition, tape is also per-
forated in accordance with the message trans-
mitted by the keyboard transmitter. Thus, when

‘the.key is in this position, the perforations in the

tape record the signaling impulses transmitted
over the line. When the key 616 is operated to
its Jowermost position, the operations of keys of
the keyboard merely serve to perforate tape.
When key 616 is in its uppermost position, only
contact 811 controlled by this key is closed and
this contact merely serves to connect ground to
the contacts 618 associated with the special key
615, Consequently, the circuit of the perforat-
ing magnet 61f is interrupted. Consequently,
this magnet does not operate when keys of the
keyboard perforator are operated so that no tape
is perforated at this time. )
. When key 645 is operated to-its middle posi-
tion, contacts 647 :and 619 are closed. This sup-
plies battery to pulsing contacts 620. These con-
tacts are closed every time the cam barrel 621
of the keyboard transmitter makes a revolution.

- Consequently, the circuit of the perforating mag-

net 611 is closed once during each revolution of
the cams 633 of the keyboard transmitter. The
circuit for so operating perforator magnet 614
may be traced from ground, winding of the per-
forator magnet 61, pulse -contacts 620 when
they are closed to battery, through closed con-
tacts 619.

‘When signaling impulses are transmitted from
the keyboard, i. e., with lever 616 in either the

3 upper or the middle position and especially when

lever 616 is in its middle position, it is essential
for the switch 520 .of the tape transmitter to be
open so that this transmitter will not operate and
interfere with the transmission from the key-
board. With key £46 in either its upper posi-
tion or its middle position each time one of the
keys of the keyhoard, such as key 601, is de-
pressed, the keyboard transmitting cam barrel
621 is released :for one revolution in the follow-
Depression -of ‘a key, such as key
601; causes bhar ‘621 to be rotated about pivot
634. This, in turn, causes the latch 625 of the
clutch to ‘be released through the linkage sys-
tem comprising members 622, 623 and 624. The
longitudinal bars, such as 608, beneath the keys
in additionto positioning the punch bars 607, also
control latches 626 of the keyboard transmitter
s0.that signals will be transmitted in accordance
with the keys -depressed. It is to be understood,

- of course,-that five bars, such as:606, control five
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latch members 626 in accordance with the par-
ticular key of the keyboard depressed.

It should be noted that the transmission cir-
cuit transmitted through the transmitting con-
tacts 627 is short-circuited by the left-hand outer
break contacts of relay 718. Relay 710 is con-
trolled from the central exchange, as will be
described hereinafter. Consequently, the opera-
tion of the keyboard transmitter, except when re-
lay 710 is operated, is unable to transmit any
signals over the transmitting channel 205 of the
party line 201.

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

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

Ceniral station operator starts subscriber’s
transmitter

Assume now that the circuits at the sub-
scribers’ stations and central station are as de-
scribed above and that an operator at the central
station wishes to start the transmission from the
subscriber’s station A. Assume, further, that the
subscriber has inserted a perforated tape in the
tape transmitter, shown in Fig. 5, and that al] of
the motors of the equipment at the subscriber’s
station are energized and ready to be started from
the central station.

The operator at the central station will then
operate key 2001{, shown in Fig. 20, which is the

key the operator will always press when she &:

wishes to start the tape controlled transmitter
of subscriber’s station A. The operation of key
2001 completes a circuit for the operation of re-
lays 1904 and 2002 from battery through the
upper winding of relay 1504, contacts of key 2001,
left-hand winding of relay 2002 to ground through
the right-hand right contacts of relay 1907. The
operation of relays 1904 and 2002 complete a cir-
cuit for locking themselves operated and for op-
erating relay (807 from battery through the lower
winding of relay 1904, lower operated contacts of
relay 1964, the right-hand winding of relay 2002,
the right-hand inner operated contacts of relay
2002, the winding of relay 1807 to ground through
the break contacts of relay 1908. Relay 1907, in
operating, interrupts the operating cireuit of all
the relays 2002, 2083, 2004, 2905 and 1991, {902,
1903, 1904, 1905 and 1906 so that none of these
relays can now be operated as long as relay 1997
is operated. Relay {907, in operating, connects
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resistance 1909 from. its right-hand winding tes-
minal to ground. . This resistance provides an ad-
ditional locking path for relays (904 and 2082 for
maintaining these relays operated so long as relay
1807 is operated. Resistance 1909 is of sufficiently
high value, however, that relay 1907 remains op-
erated in the circuit traced above. Relay 2002, in
operating, extends the receiving channel of party
line 20 to the automatic transmitter distributor
shown in Fig. 19. This transmission circuit may
be traced from battery 11, connected to the re-
ceiving channel .of party line 201, through the
left-hand break contacts of relays | 201, 1205,
1601, 1605, 1801 and 1805 and the left-hand outer
operated contacts of relay 2002 to distributor ring
1818 of the automatic transmitter distributor,
through brush 1911 and seement 1912 of this dis~
tributor to the left-hand inner operated contacts
of relay 2002 to the other side of the receiving
channel of party line 201.

The operation of relay 1907, as described above,
completes a circuit from battery 1913, through
the cam-controlied contacts {814 which are closed
at this time by cam 1915 since the transmitter
distributor is in its rest or stop position, the left-
hand outer operated contacts of relay 1907, high
resistance 1916 to ground through the upper
winding of relay {8{1. Very little current flows
through the upper winding of relay {817 at this
time hecause condenser 1918 is connected in par-
allel with this winding and the capacity of this
condenser, the value of high resistance 1516 and
the constants of the upper winding of relay 197
are 50 related that the current flowing through
the upper winding of relay 197 remains insuf-
ficient to operate the armature of this relay to its
left-hand position until the condenser {9{8 has
received a predetermined charge. Normally, the
current flowing through the lower winding of re-
lay 19471 maintaing relay 1847 in its right-hand
Dosition. However, when the charge on condenser
1918 exceeds some critical value, current flowing
through the upper winding of relay 1917 will overx
power the current flowing through the lower
winding of this relay and cause it to be operated
to its left-hand position. In the preferred em-
bodiment of - this invention, it requires approxi-
mately.one-third-of a second for relay 1917 to be
operated to its left-hand position after relay 1907
has operated. .

. 'When the armature of relay 1917 operates to
its left-hand position, it completes a circuit for
the operation of the transmitter distributor start
magnet 1938 from ground through the armature
and left-hand contacts of relay 1911, the left-
hand break contacts of relay 1819 to battery
through the winding of start magnet 1930, Start
magnet {930 operates and withdraws the stop
pawl 1928 from engagement with the stop cam
1821, thus permitting the motor 1922 to drive
transmitting distributor shaft 1923 through the
friction clutch 1924 and gears 1925, Shortly after
the distributor shaft 1923 starts to rotate cam
Y915 causes contacts 1914 to open and to inter-
rupt the eircuit through the winding of relay 1926
from battery 1913, contacts 1914 and winding of
Telay 1926 to ground through the left-hand oper-
ated contacts of relay 1926. 'This permits relay
1926 to release. When contacts {914 open they
also int‘errupt the circuit through the upper wind-
ing' of relay {917 and permit condenser 1918 to
discharge through the upper winding of this relay.
During. this discharge- time relay (917 is main-
tained in its left-hand position. It only requires

48 a short time for a condenser-1918 to sufficiently




2,405,682

‘23
discharge to permit the armature of relay 1917 to
move to its right-hand position under the influ-
ence of the current flowing through its lower
winding.

As the transmitter distributor shaft (923 ro-
tates, it rotates brush arm 927 carrying brush
1914 of the distributor shaft of the transmitting

. distributor. After hrush i9¢{ passes off the dis-
tributor segment (812, it transmits spacing a
. condition or current over the receiving channel
of the party line 201 for substantially the entire
revolution until brush 1841 again makes contact
with the distributor segment 1912 at which time
_it transmits s marking impulse over this chan-
nel. This comprises a “blank” code combination.
By the time the distributor shaft {923, together
with the brush arm 1927, has made one revolu-
tion, the relay 1917 will have released and, in
turn, released the stop magnet 1930 so that the
distributor shaft 1923 and brush arm (927 will be
stopped.

At each of the subscribers’ stations A, B, C and
D connected to the party line 201, the armatures
of the receiving relays 701, 801, 851 and 801 are
operated to their spacing positions in response to
these spacing impulses transmitted by the auto-
matic transmitter described above. The opera-
tion of these relays to their spacing position in-
terrupts an obvious circuit through the respec-
tive selector magnets 7102, 802, 852 and 802. These
selector magnets are somewhat similar to the
printer magnets of teletypewriter mechanisms
and control a selector mechanism which is es-
sentially the same as the selector mechanism of
a printing telegraph receiving instrument. How-
ever, instead of causing characters to be printed,
these seclector mechanisms are arranged, for the
purpose of controlling switching operations, to se-~
lectively control and close certain contacts in re-
sponse to reception of permutation code com-
binations and telegraph impulses.

Each of these permutation code selectors lo-
cated at or near the subscribers’ stations are pro-
vided with a number of contacts which are se-
lectively controlled by the permutation code se-
lector. ‘All of the selectors at or near all of the
suibscribers’ stations are provided with a contact
which is controlled by a movable member which
corresponds to g platen of a teletypewriter.
When this platen member is operated to its fig-
ures or upper case position, it closes a contact
controlled thereby and maintains this contact
closed as long as this member remains in its fig-
ure position. When this member is returned by
the selecting mechanism to its letters position or
lower case, it will open this contact. All of these
selectors at all of the subscribers’ stations are
also provided with a contact hereinafter referred
to as a “universal” contact which momentarily

~operates once for each code combination received

by the selecting mechanism. In the preferred
embodiment of this invention this contact is pref-
erably operated.by the-locking member which
locks each received selection on the permutation
elements which are sometimes called code bars.
However, this contact may be controlled by any
member of the selecting apparatus which oper-
ates once for each code.combination received.
For example, this contact may be controlled from
a cam mounted on the selection cam shaft or it
may be controlled by a cam mounted on the func-
tion shaft or by the printing bail or any other
suitable element which operates once for each re-
ceived code combination.
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The remaining contacts controlled by the per-
mutation code selectors located at or near each
of the subscribers® stations are preferably con-
trolled by the code bars selected by the received
code combinations. These code bars instead of
operating type bars as in a teletypewriter or re-
ceiving telegraph printing apparatus cause the
contacts associated with them to be momentarily
operated. The selecting equipment at all of these
stations have contacts associated with a partic-
ular release code bar, for example, the code bar
which would normally operate the letter Vv type
bar of the teletypewriter. The selecting equip-
ments located at or near each of the subscribers’
stations have an activating contact which is
similarly controlled by the same pull bar at each
of the stations as, for example, the pull bar which
normally operates the letter X type bar.

All of the other contacts at the respective sta-
tions controlled by the permutation code selec-
tors thereat may be operated by different pull
bars at the different stations. For example, at
station A, contacts may be associated with the
A and R pull bars, at station B contacts may be
operated by the B and S pull bars, ete.

The details of the selecting mechanism have
not been shown because they are well known and
operate in their usual manner. For a detailed
description of devices of this kind, reference may
be had to the following United States patents
the disclosures of which are hereby made a part
of this present specification as if fully included
herein: 2,112,234, granted to Beattie et al., March
29, 1938; and 2,120,236, granted to Beattie et al,
June 14, 1938. It is to be understood that the
cireuits controlled by the selector contacts in the
present application operate differently from the
circuits controlied by the selector contacts in
these patents. As stated in Beattie et al., Patent
2,120,235, the various pull bars of the selecting
mechanisms or teletypewriters may be used for
performing their regular printing functions in re-
sponse to lower case selections.

The details of the circuit arrangements in ac-
cordance with this invention which are controlled
by the selector contacts will be described in de-
tail with reference to the circuit shown in Fig. 7
and located at station A. It is to be understood,
however, that similar switching circuit arrange-
ments are provided at the other stations and oper-
ate in the same manner as that to be described
with reference to Fig. 7, except as pointed out
hereinafter.

When the all spacing, i. e. the blank, combina-
tion is received by the selecting magnets 702,
802, 852 and 922 it causes them to momentarily
close activating contacts T13. A very short in-
terval of time after the activating contacts 713
actuated, contacts T15 are also actuated. How-
ever, the operation of contact 719 performs no
useful function at this time since the circuit
through these contacts is interrupted at the break
contacts 713. It is also essential that contact
715 should be restored to normal before contacts
713 are restored to normal to prevent improper
operation of the circuit.

The momentary operation of contacts 7{3 com-
plete an obvious circuit for the operation of re-
lay 788. Relay 706 in operating completes a
circuit for locking itself operated from battery
through its winding and left inner operated con-
tacts to ground through the break contacts of
relays T{2 and Til.

The selector at station D is controlled by the
selecting magnet §02 and will similarly momen-
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tarily close contact 943 in response to the blank
or spacing combination received over the receiv-
ing channel 20§ of party line 261.. The operation

of contacts 8i3 completes an obvious circuit for,

the operation of relay 906. Relay 996 in oper-
ating completes a locking cireuit for maintaining
itself operated through the break contacts of re-
lays 812 and i1,

The switching equipment at stations B and C.

controlled by the selecting magrets 802 and 852,
respectively, similarly respond to the spacing com-
bination transmitted over the receiving channel
208 of party line 281 from the automatic trans-
mitter at the central station as described above.

Returning now to the central station, when
the transmitter distributor shaft nears the end
of the first revolution cam 19(5 will again close
the contacts 19{4. This completes a circuit for
the operation of relay 1828 from battery 1913,
through the closed contacts 1914, right-hand in-
ner break contacts of relay 1928, the left-hand
break contacts of relay 1928 to ground through
the winding of relay 1928. Relay 1928, in oper-
ating, completes a locking circuit from ground
through its winding and left-hand operated con-
tacts to battery through the right-hand outer
break contacts of relay 1826. Relay 1928, in oper-
ating, also connects the transmission cireuit to
the armatures of relays 196{ through 199¢, in-
clusive. : E '

When the cam 1915 ¢loses contacts 1914, as de-
scribed above, the circuit through the upper wind-
ing of relay 1917 is again closed and approxi-
mately one-third of a second thereafter, the ar-
mature of relay {917 operates to its left-hand
position where it again completes the circuit of
the start magnet {930 of the automatic transmit-
ter. The operation of start magnet at this time
completes the circuit for the operation of relay
1929 from ground to the inner operated right-
hand contacts of relay 1928, winding of relay 1929
to battery through the operated contacts of start
mognet {839. The operation of relay 1929 com-
pletes a locking circuit for maintaining itself
operated from battery through the right-hand
outer break contacts of relay 1928, the left-hand
inner make contacts of relay {828, winding of
relay (829 to ground through the right-hand
inner make contacts of relay £§28.

The operation of relay 1929 prepares a cireut
for the operation of relay {813 by connecting
ground through the left-hand outer operated con-
tacts of relay 1929 to' the lower winding terminal
of relay 1818. Relay {919, however, does not op-
erate at this time because ground is also con-
nected to its upper winding terminal from the
armature and left-hand contact of relay 1817 and
the right-hand break contacts of relay 461{9.

The reoperation of the start magnet 1838 as
described above releases the distributor shaft §923
for a second revolution. During this second revo-
lution of the transmitter shaft 923 carrying
brush arm {827, a series of impulses are trans-
mitted over the receiving channel of the party
line 281 which, under the assumed conditions,
comprises a spacing start pulse, a spacing No. 1
impulse, a marking No. 2 impilse, g marking No.
3 impuise, a spacing No. 4 impulse and a Spacing
Mo. 5 impulse. The particular code combination
transmitted is determined by which one of the
relays 18€] through §886 which is operated at
this time. (Under the assumed conditions relay
1984 is operated.) - During the transmission of
the marking No. 2 impulse, the circuit path may
be traced from one side of the receiving channels
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of the party line 281 to ring 1918 of the automatic
transmitter distributor and then through brush
19¢1, segment §931, upper operated combacts of
relay #1904, right-hand outer operated contacts
of relay 1928 to the other side of receiving chan-
nel of party line 20f. A similar circuit may be
traced during the transmission of the marking
No. 3 impulse. During the transmission of the
other impulses the circuit is open or spacing.

These impulses are transmitted to and received
by the selector mechanisms and each of the sta-
tions A, B, C and D connected to the party line
201. The permutation selector at each of these
stations responds to this received group of im-
pulses by actuating a particular selector element
or pull bar. The operation of this pull bar at
station A, as shown in Fig, 7, causes the opera-
tion of contacts Ti4. The operation of the pull
bars at the other stations by this code combina~
tion does not operate any contacts at these other
stations because the selector mechanism at these
stations is not provided with a contact actuated
by a pull bar operated in response to this par-
ticular code combination. A short interval of
time after contacts 714 are actuated, contacts
T18 are operated. These contacts at station A
perform no useful function at this time, because
the operation of contacts 714 interrupts the cir-
cuit through contacts T15. On release, contacts
115 should open before contacts 714 to insure
the proper operation of the circuit. Similarly,
contacts corresponding to contacts 7{5 are actu-
ated at other stations. 'The operation of these
contacts at these other stations deenergizes
switching equipment by causing the relay cor-
responding to relay 796 to release. For example,
at station D, as shown in Fig. 9, when contacts
818 operate they complete a path from ground
through normal contacts 913 and 914 and the
operated contacts 915, operated contacts of relay
98§ to battery through the left-hand winding of
relay 968. The operation of relay 868 completes
& circuit for maintaining itself operated and for
operating relay 209 from battery through the
right-hand winding of relay 988, the right-hand
operated contacts of relay 908, the winding of
relay 808 to ground through the left-hand inner
break contacts of relay 918. Relay 908 in operat-
ing also completes a circuit for the operation of
relay 912 from battery through the winding of
relay 912, the left~-hand outer operated contacts
of relay 988, operated contacts 95 to ground
through the normal contacts 9!4 and 813. The
operation of relay 912 interrupts the locking cir-
cuit of relay 988 and permits this relay to release
and restore the circuit to its normal or deacti-
vated position. The selectors and associated cir-
cuits at the other stations operate in a similar
manner,

The operation of contacts 74 at the sub-
scriber’s station A completes a circuit for the
operation of relay 710 from ground through the
break contacts 7{3, the operated contacts 714,
the operated contacts of relay 166 to battery
through the left-hand winding of relay 7{8. The
operation of relay 746 completes a locking ecir-
cuit from battery through its winding and right-
hand operated contacts, the winding of relay 71t
to ground through the left-hand inner break
contacts of relay 788. Relay 7Til cperates in
this locking circuit and interrupts the locking
circuit of relay 786. Relay T4 in operating com-
pletes an obvious circuit for the operation of
relay ¥18. Relay 748 in operating prepares s
circuit for again locking relay 184 operated when
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it is. again operated. Relay 718, however, s ‘

made slow operating to insure that relay 106 has
sufficient time to fully release.

The operation of relay T/8 removes. the short
circuit from the transmitting contacts of the
transmitting apparatus at station A and thus:
extends. the transmitting channel of the party
line 28! to this transmitting apparatus. The
operation of relay 7i8 also: completes a cireuit
from. battery over lead Ti7 for the operatien of
the subscriber’s transmitting distributor start
magnet 502,

Returning now to the central station, near the
beginning of the revolution of the transmitting:
distributor shaft 1923 -during which this selecting;
code. combination is transmitting, contacts 1914
are again opened. This interrupts circuit:
through upper winding of relay {2471 and permits:
the armature of this relay. to-be operated to its
right-hand position. Relay (81T, in operating
to its right-hand position, removes ground. fronr
the upper winding terminal of relay 1918, thus.
permitting this relay to operate. The operation.
of relay- {817 to its right-hand position and: the

operation of relay {919 interrupts the operating

cireuit of the start magnet $838, thus releasing
the stop pawl £920. so that it will engage the
stop cam 1924 at the end of the: second revolu--
tion of the transmitting distributor shaft 1923.
The: operation of relay. 1919 prepares: thes cir-
cuit for the operation of relay (988 Before the
transmitter shafi {928 comes. to vest, cam. 1916
again closes: contacts {814 which, in turn, again
complete the circuit through the upper winding
of relay 1817, Approximately three-tenths of a
seeond: later the armature of relay {917 again
operates to its left-hand position. where it com-
pletes a circuit for the operation of relay (808
from ground through the armature and left-hand’
contacts of relay 1917, the left-hand. operated
contacts of relay {818 to battery through the
winding of relay 1%08. The operation of relay
{908: interrupts the: operating circuit of' relay:
1807. 'The coperation of relay (998 does not in-

terrupt the locking circuits of relays. 2002 and:

1804 since this lecking ecircuit is still completed:
through resistance 1908 and the- operated con--
tacts: of velay 1997, as described above. A short:
interval of time later relay 1997 releases and,

in; turn, interrupts the:locking: circuit of relays’ ;.
tributor shaft: 513; cant 524 will. operate lever

2002 and 1964, thus permitting these relays to
release. The: release of relay {987 again inter-
rupts the circuit through the upper winding of
relay: 1917 and permits this relay to: be:again:
operated to its right-hand position  where it in--
terrupts the operating circuit of relay 1908; thus:
permitting relay 1983 to release. The release ofr
relay 1907 completes a circuit for the operation.
of relay 1926 from ground through the inner
left-hand break contacts of relay {987, the wind-
ing of relay 1928, to battery (8{3 through: the
contacts 19¢4. Relay 1826, in operating com-
pletes: an cbvious. circuit for locking itself oper=
ated and interrupts the locking circuit for relays:
1628 and 1923; permitting these relays.to release.
The release of relay {828:in turn causes therelease
of relay 1819. The release of these relays and
the operation of relay- 1926 restores this. auto-
matic transmitting circuit to its normal position.
Thereupon the operator may start the:transmit-
ter associated: with any of the other party: lines
she may. so desire by operating the key: which
controls the starting of the transmitter at: the
desired station in the same manner as described:
above.
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" forated.tape still remains available; the distributor

28
Transmission from: ane: subscriber’s-station
to another subscriber’s;station:

When relay 110 operated, as described above, it
completed.a circuit of lead T17 for the operation
of the transmitter distributor start magnet 502.
Assuming as pointed: out: above that a supply of
tape is available and has been inserted in the tape
transmitter. This. circuit may be. traced from
battery through the center set of left-hand oper-
ated contacts of relay 110, lead; 717, winding of
the start' magnet 502, switch 520, which the sub-.
scriber must close at this. time, tape controlled
contacts 519, to ground. The start magnet 502
will. operate. in. this circuit and. withdraw the
stop latch 507 from engagement with the stop
cam 508. This will. permit the motor 503, which
is connected to source 504, to drive the transmit-
ter distributor shaft. 531 through the friction
clutch 505 and gears 506.

As._this. shaft starts to turn the cam.52{. will
release the lever 522, which.in turn will release
the bail 523. The. release of bail 523 permits
the pins attached to the .levers 524 through 529
to rise against. tape 501.. The. pins. which find

- holes in.the tape over them will. pass through

these holes.and.cause the:contacts.associated with:
or controlled by them to close.in.accordance with
the perforations in the:tape: Consequently dur-
ing the remainder of the revolution of the trans-
mitter distributor. shaft.531: which. carries brusi
arm 508. and brush.5f0- 2: code.combination rep-
resenting the character represented by the per--
forations.in the tape.will.be transmitted. over the
transmitting channel, channel. 205: of the party
line; 201.

As brush 510. passes. off. the: stop segment. 5i2
and: onto. the start.segment.543- a. spacing start
pulse.is transmitted over the-line. Then as brush
510. passes. over. the segments 514. through 518 a
code combination.of five:impulses. is transmitted
over the transmitting channel 205. Then as brush
510. again-comes into- contact with segment 52
a- marking stop: impulse is transmitted over the
Assuming: that. a- sufficient supply of per-

shaft. 531 will continue to rotaterand’ transmit
code. combinations: in- accordance with the suc-
ceeding perforations:in:the tape:

Near the end. of: each- revolution: of the dis-

522. to. the: position shown: This” will in turn
operate bail 523 to the position:shown. In oper-
ating this. bail to the position shown the pins
attached to the levers 524:through 529, inclusive,
are withdrawn from the:perforations in the tape
and.then the lever 530: actuates the tape feeding
ratchet 532 through the pawl:533.

Assuming: now that the perforations in the
tape are-as-outlined above and that the first two
sets. of - perforations: are:letter signals. Impulses
corresponding to: these: perforations. are trans-
mitted: over the transmitting:channel 205 of the
party-line 201 to.the.central exchiange. At the
central exchange. the: receiving relays of tele-
typewriter {811 and. the. reperforator 1582 are
connected. to: this channel. and receive these im-
pulses. THe printing magnet 1012 of the receiv-
ing: teletypewriter; however, does not.respond to

-1 these:impulses: because: it:is- maintained operated

end

in.a circuit: from: battery through: the left-hand
break contacts. of relay-1013 through the winding
of- the printer-magnet: 1012 to ground. The re-
ceiving magnet 1016 of thereperforator, however,

75 does:follow these-signaling impulses. repeated by
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the receiving relay 1615 which are received over
the transmitting channel 205 of the party line
201. Relay 1015 in response to the first start
spacing signal received from the outlying station
A completes an obvious circuit for the operation
of relay 1006. The operation of relay (806 in-
terrupts the locking circuit of relays 162i and
1394 thus permitting these relays to release. The
release of these relays performs no useful func-
tion at this time.

The reception of this code combination by mag-
net {816 causes the reperforator to perforate a
“Letter” signal or code in tape (08f. This will
be followed by a second “Letter” signal as de-
scribed above. The object of transmitting these
two “Letters” signals is to insure that the per-
forator 802 will be under control of the transmit-
ting distributor at the subscriber’s station in case
relay 1083 is operated and is holding the feeding-
out magnet 1808 operated. When the first spac-
ing start signal arrives under these conditions,
it will operate the receiving relay 1015 to its spac-
ing position where an obvious circuit is completed
for the operation of relay {886. In this case
the operation of relay {0686 will interrupt the lock-
ing circuit relays 1021, 1084 and [093. Relay 1003
interrupts the operatmg circuit of the feed-out
magnet 1008. Two “Letters” combinations are
necessary because the first letters combinations
may arrive when the reperforator is part way
through the revolution. Consequently, it takes
another character to insure that it will be oper-
ating in synchronism with the transmitting dis-
tributor at the subscriber’s station. When these
code combinations are received by the reperfora-
tor 1002 it causes them to be perforated in the
tape 1001,

When these “Letters” code combinations are
received by the reperforator 1002 it also causes
contacts | through 5 and common contact 1619
to be momentarily operated in the manner de-
scribed above. If relay {005 is operated at this
time, the operation of these contacts produces no
useful function at this time.
(885 has not been operated prior to this time the
operation of these contacts causes relay {805 to
cperate and lock operated.

The next code combination transmitted from
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the subscriber’s station will be a blank code com-

bination. When this blank code combination, i. e.,
a code combination in which each of the five se-
lecting impulses are spacing, is received by the
reperforator {002 it will cause the reperforator
{922 to perforate a hole in the sixth position on
the tape.

The manner in which a blank signal which is
an all spacing combination causes a sixth hole
to be perforated in the tape may be more readily

B9

understood from reference to Fig. 21. In case an _

all spacing combination is received, the first five
members 2189 have their top ends positioned to
the left. This causes the members 2i68 to be
operated-to the left so that the ends 218! do not
engage the corresponding punched pins 2§62,
Extension 2125 of lever 2126 cooperates with
the upper portion of the first five members 2159.
In case these first five members are moved to
their spacing position, spring 212(1 causes the
member 2128 to follow. 'The lower extension
2{27 of member 2126 is pivoted to the lower end
of the sixth member 2153. When member 2126
is moved to the left it causes this sixth member
to be moved to the right and this causes the end
2§79 of the sixth member 2160 to be moved to
its right-hand position so that it will engage. the
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sixth punch pin 217{. Then when member 2167
is raised a hole will he perforated in the smth
position of the tape.

This sixth member 21698 is positioned to its
right position only in case all five of the selecting
members of the code combination are spacing.
If any one of the selecting members of the code
combination is marking one of the first five mem-
bers 2158 will be positioned to its right-hand posi-
tion and maintain lever 2126 in its right-hand
position. * This will maintain the member 2169
in its left-hand position so that the end 2176 will
not engage the sixth punched pin 217{. Conse-
quently, no hole will be punched in the sixth
position in the tape under this condition.

All of the reperforators at the central station
are similarly provided with this arrangement for
perforating a special sixth hole in the tape in
response to the transmission of s blank signal
member. It is to be understood, however, that
these perforators may be arranged to perforate
this sixth hole in the tape in response to any
other desired code combination by suitably shap-
ing the extension 2125 and perhaps providing a
similar extension on member 2{26 which would
rest against the lower exthlon of the first five
members 2159,

When the all spacing or blank combination is
received by the reperforator (882 in addition to
perforating a hole in the sixth position on the
tape this reperforator also momentarily opens
the No. 6 contacts. This is accomplished as de-
scribed above because the sixth member 2178 is
moved in its right-hand position where extension
2177 engages the bail 2182 which is depressed
when the sixth hole is perforated in the tape.

When the reperforator 1852 momentarily opens
the No. 6 contacts it interrupts the locking cireuit
of relay {085 which then releases. This blank
or all spacing code combination is immediately
followed by a selecting code combination so that
the slow-release relay (086 does not release at
this time. Consequently relay 1021 does not re-
operate at this time. This selecting code com-
bination following the blank combination again
reoperates relay (085 and relay 1885 in turn locks
operated as described above, thus preventing
relay {821 from operating in case relay 192§ re-
leases during a pause in the transmission of the
message from the subscriber’s station. Under
these circumstances baitery is not applied to
lower winding fterminal of relay i883. Conse-
quently, reperforator (082 will not automatically
perforate additional tape when the supply of tape
between the reperforator 1882 and the tape-con-
trolled transmitter 1181 is reduced to a predeter-
mined minimum. When the supply of tape be-
tween these two devices is reduced to this pre-
determined minimum at this time the transmit-
ting distributor {{81 will come to rest and await
the reception of further signals from the sub-
scriber’s station. ) .

As the transmitter at the subscriber’s station
continues to transmit code combinations repre-
senting the characters of the message stored in
tape 500 at the subscriber’s station the reper-
forator 1982 will receive and respond to these
code combinations by perforating corresponding
code combinations in tape 1§81 and closing the
corresponding contacts { to 5

When the letters signals perforated in tape
1881 as described above, reach the tape trans-
mitter {10( they pass . through this transmitter
in the same manner as described. above for all
of the. other signal combinations which ~pass
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through the tape transmitter without effecting
its operation. When the blank signal, which is
the combination perforated in the tape where
no holes are perforated in the first five positions
of the tape but a hole is perforated in the sixth
position, reaches the tape transmitter, contact
No. 6 of the tape control contacts will close and
complete an obvious circuit for the operation of
relay {117, The operation of relay §1{7 performs
no useful function at this time. The next per-
foration in the tape as pointed out above will he
a switching combination in which only one of
the selecting impulses will be marking. When
this combination passes under the tape control
contacts only one of the contacts | to 4 will close.
As pointed out above the switching arrangemens
shown in Fig, 11 is arranged to respond to only
four different code combinations and will select
only four different outgoing lines, one of the five
code combinations being reserved for connecting
on the receiving teletypewriter (0if associated
with party line 204 as described hereinafter.
Consequently, if a character represented by a
single perforation in a No. § position passes under

the members of the tape controlled transmitter .g;

relay {119 will operate. However, due o the
shunting resistance (122, relay #1{2 will also
operate st this time and advance the tape through
the transmitter without actuating any of .the
switching relays. It should be noted that if the
resistance of relay 1110 is made sufficiently low
to cause relay {113 to close its left-hand contacts,
the shunting resistance {122 may be dispensed
with.

When only one of the contacts i to 4 close only
one of the relays 1186 to 1i09 will operate. As-
sume for the purpose of illustration that relay
1108 is operated by a single hole in the tape in
the No. 3 position which causes the No. 3 tape
control contact to operate. The circuit for the
operation of relay {108 may be traced from bat-
tery through the upper winding of relay 113, the
left-hand winding of relay 1108, the operated
contacts of relay 1111, No. 3 tape control contacts
to ground through the lower operated contacts of
relay {111, Current flowing in this path causes
relay 1108 to operate but is insufficient to cause

relay 1113 to operate. The armature of relay 1163
will consequently be maintained in its right-hand .

position at this time. Near the end of this revolu-
tion of brush arm 1112 during which only the No.
3 contact closes, cam 1115 will close contacts 1116
before the tape controlled No. 3 contacts open and
complete a locking circuit for maintaining relay
1108 operated from battery through the armature
and right-hand contacts of relay { {13, break con-
tacts of relay {14, cam controlled contacts 1116,
right-hand winding of relay {108, right-hand
operated contacts of relay 1188 to ground through
resistance 1128. Inasmuch as relay ({08 is now
maintained operated, the operating circuit of
the start magnet 1104 of the transmitting dis-
tributor 1101 is interrupted. Consequently this
magnet does not operate, so at the end of this
revolution of the brush arm (112 the transmit-
ting distributor will come to rest.

Under the assumed conditions party line 203
to which this call would be directed will be idle
since this is the line which will be selected by a
code combination in which only a third member
is marking. If this line is idle at this time, when
cam 1115 closes contacts (116, a circuit will be
completed for the operation of relay {21t from
battery through the armature and right-hand
contacts of relay {113, break contacts of relay
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t114, cam controlled contacts 1116, the right-
hand winding of relay {108, right-hand operated
contacts of relay 1108, lead (125, left-hand wind-
ing of relay 1211, lead 1219 to ground to the break
contacts of relay 1823.

The operation of relay 1211 in this circuit com-
pletes an obvious circuit for the operation of re-
lay 1823. The operation of relay 1823 removes
the operating ground from the other switching
relays which are connected to the receiving chan-
nel of the party line 203 thus preventing any
other transmitter from being connected to this
line.

The operation of relay 1211 also completes a
circuit for maintaining itself operated and for op-
erating relay {203 from battery through the inner
right-hand operated contacts of relay (211 and
right-hand winding of relay 1241, winding of re-
lay 1203 to ground through the break contacts of
relay {i1. The operation of relay 121 inter-
rupts the operating circuit of relay [11{ thus per-
mitting this relay to release and disconnect the
right-hand windings of relay 1186 through 1110
from the tape control contacts, The operation of
relay 1203 connects the transmitting distributor
{101 in series with the receiving channel of the
party line 203.

The operation of relay {211 also completes a
circuit from battery through the right-hand cen-
ter break contacts of relays 2004, 1815, 1811, 1615,
1611, and 1215, through the center set of right-
hand operated contacts of relay 1211, lead (127,
the operated right-hand contacts of relay 1103
to ground through the winding of start magnet
{104 and switch {1085 of the transmitting dis-
tributor 1201. This causes the operation of this
start magnet which releases the brush arm 11{2
of the transmitting distributor {10{. This dis-
tributor then transmits the signaling impulses in
accordance with the following perforations in the
tape. These impulses are transmitted over the
receiving channel of the party line 203 to the se-
lecting equipment at station K shown within the
box K in Fig. 13.

Normally the next combination perforated in
the tape of the subscriber’s station after the com-
bination having a single marking impulse will be
figures combination. In certain cases, however,
where it is desirable to employ the switching sys-
tem on 2 high speed telegraph system it may be
necessary to transmit a letters signal after the
signal combination having a single marking im-
pulse in order to allow sufficient time for the
switching relays to function. The letters com-
bination comprises a spacing start pulse followed
by five marking impulses. Consequently the let-
ters signal will allow sufficient time for the
switching relays to function and even if these
relays operate during the transmission of this
combination they will not cause false or extra
characters to be transmitted over the receiving
channel of the party line 203.

The figures combination when it is repeated
and transmitted over the receiving channel of
the party line 293 will be received by the selecting
mechanism at station K. Receiving relay 1301
of the permutation code selector follows the im-
pulses received over the receiving channel of
the party line 203 and repeats them to the select-
ing magnet 1302. Selector magnet {302 actuates
the selecting mechanism and causes it to close
the contacts 1328. Confacts 1328 are controlled
by a member which corresponds to the platen
of a teletypewriter. The platen of the teletype-
writer when shifted to the figure position re-
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mains in this position untii -unshifted by a later
code combination. The contacts 1326 are ar-
ranged to remain closed so long as the platen-
like member remains in the shifted or figures po-
sition. -

The next code combination transmitted from
the subscriber’s station and repeated through the
central station will be an activating code combina-
tion which will momentarily close contacts 1321.
The operation of contacts 1321 completes a cir-
cuit for the operation of relay 1326 frem ground
through the operated contacts {320 and {321 to
battery through the winding of relay 1328. Oper-
ation of relay 1326 completes a cireuit for main-
taining itself operated from ground through con-
tacts 1320 and operated left-hand eontacts of re-
lay 1326 to battery through the windings of relay
1326. The next code combination transmitted
from the subscriber’s station and received by the
selector at station K will be a code eombination
selecting the particular station for which the mes-
sage is intended. Since the message is intended
for station K- it will be assumed that the next
code combination will be the same combination
as assigned to the letter K. When this code com-
bination is received by the line relay 1381 and re-
peated to the selecting magnet 1302, selecting
magnet {302 will cause the selecting mechanism
at station K to momentarily close contacts 1324,
The closing of contacts of 1324 at this time com-
pletes a cireuit for the operation of relay {327
from ground through the operated contacts 1320
and operated right-hand and left-hand contacts
of relay 1326, the operated contacts 1324 to bai-
tery through the winding of relay (227. Relay
1327 in operation completes a locking circuit
from ground through its left-hang operated con-
tacts, the break contacts of relay 1328 to battery
through the winding of relay 1227. The opera-
tion of relay {227 completes an obvicus circuit
for lighting lamp 1333 to indicate to the attendant
at station K that the receiving channel of the
party line is connected to station K. Operation
of relay 1327 also completes a circuit for the oper-
ation of relay 1236 from battery through the
winding of relay 1338, the right-hand break con-
tacts of relay 1339 to ground throuch the right-
hand operated contacts of relay 1327,

The cperation of relay 1236 connects the re-
ceiving relay {342 to the receiving channel of the
party line 2028. 'The next combination trans-
mitted by the subscriber’s station which will be
repeated through the central station will be a
letters combination. This letters combination
will be repeated by both the line relay 139! at
station K and the line relay 1348 of the teletype-
writer. The relay 1843 will follow these signals
and repeat them to the printing magnet 1248 of
the receiving teletypewriter. However, as this is
a letters signal it produces no effect on the tele-
typewriter unless the teletypewriter had been
previously left in upper case in which case ths
letters signal will restore it to the lower case. At
station K the selecting magnet 1382 will follow
these signals and will cause the selector to open
the contacts 1328 which in turn causes relay {326
to release.

Thereafter the code comhinations perforated in
the tape 881 at the subscriber’s station will be
transmitted to the receiving teletypewriter at
station K through the tap transmitter at station
A, the transmitting channel of party line 281, the
reperforator {082 and retransmitter 118{ at the
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central station, the receiving channel of the party
line 203 to the teletypewriter at station K where
they are recorded. The line relay (301 repeats
all of these impulses to the selector magnet 1302.
However, these impulses produce no effect upon
the selector equipment because it has not been
properly activated. The selecting mechanism will
close the various contacts when the respective
code combinations are received. However, since
the switching relays operated by these contacts
are not properly conditioned the actuation of
these contacts at this time produces no effect upon
the switching relays.

At the termination of the message the sub-
scriber at station A will perforate the figures sig-
nal combination in the tape followed by an acti-
vating combination. The activate signal may be
any code combination not assigned as a station
designating code or given some other switching
function in the system. The figures combination
when received at station K by the selecting mag-
net 1302 will cause contacts 1329 to operate. Then
the activating signal combination will cause the
selecting mechanism to momentarily close the
activating contacts 1321. This completes a cir-
cuit for the operation of relay (326 as described
above. The next combination perforated in the
tape by the subscriber will be a disconnect signal,
for example, the letter V. When this disconnect
signal is received by the selecting magnet 1302 to
station K it will cause the selecting mechanism
to momentarily close the contacts 1325. This
completes a ecircuit for the operation of relay 1328
from ground through the operated contacts (320,
the operated contacts of relay 1326, the operated
contacts 1325 to battery through the windings of
relays 1328, 1330 and 1332. The operation of re-
lays 1330 and (332 in this circuit at this time
produces no useful function. Operation of relay
1328 interrupts the locking circuit of relay 1321
and allows this relay to release. Relay 1328 in
operating completes a locking cireuit from ground
through the left-hand operated contacts of relay
1327 through its own operated contacts and a
winding to battery which circuit insures that re-
lay- 1328 will remain operated sufficiently long to
cause relay 1327 to fully release. The release of
relay 1327 interrupts the circuit of relay 1336 and
permits this relay to release. The release of re-
lay 1327 also interrupts the eircuit of lamp 1333
thus causing this lamp to be extinguished. The
release of relay 1336 disconnects the receiving re-
lay 1348 of the receiving teletypewriter at station
K from the receiving channel of party line 203
and reestablishes a local eircuit through the upper
winding of the receiving relay 1348 to maintain it
in " its marking position thus maintaining the
teletypewriter at station K in its normal condi-
tion. The next signal combination perforated in
the tape 501 by the subscriber at station A will
be a letters combination which will be repeated
over the transmission cireuit to the selecting mag-
net {302 and in turn cause the selector to open the
platen contacts 1329. This interrupts the locking
circuit of relay 326 and permits this relay to
release thus restoring the circuit to its original
condition.

If the next message is intended for station L
or M, the subscriber at station A instead of send-
ing the last letters signal, could send the letter
I, or M followed by a letters signal and then
transmit the message to the corresponding sta-
tion L or M. This would cause the selector con-
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trolled by the ‘selecting magnet 11362 to’ eperate
either relay 1329 or 1334 as'the case may be. The
operation of these relays.in turn-will-cause “the
operation of relays: 1837 or’ £388, respectively, to
connect ‘the ‘receiving ‘apparatus at:station-Lior
M to the receiving chammel of theparty line 203.
~Of -course the subsciiber.could transmit a “let-
fers”-signal at therend-of the message to:station
K and then again transmit a figures signal:fol-
lowed by the activating signal combination, which
may .be: any available:character: code-not.identi-
fying a station, and then the-letter L. or-M-and
then a second letters signal. - These -switching
combinations weuld -cause - the -selecting ~equip-
ment -at -station XK -to..operate -in:substantially
the -same manner -and. connect either :station L
or M to the:receiving. channel. of.party.line 203
depending upon whether the subscriber transmits
the letter L or M at.this.time.
. .It is: also.possible for- the..subscriker. to trans-
mit. disconnect signals,-as. described.hereinafter,
after which the subscriber..may. transmit the
necessary switching. signals: .as. :described above
for conneeting his station to either station Lor-M
or:to any other station connected to.the system.

At the end of .this message.to station L. or.M
the subscriber at station A again transmits the
figures combination followed . by .an activating
combination.and a disconnect combination. The
selector would operate as.described above and
disconnect the.printing. equipment at these sta-~
tions from. the.receiving channel of .the party line
203 . as .described above. .In case the “following
message was intended for a station connected- to
another party.line or for the central station, the
subscriber at station A-will perforate a blank sig-
nal combination in the tape following the last
letters signal combination.

When this ‘blank signal combination is re-
ceived by the reperforator at the cential ‘switch-
ing station, it will cause a sixth hole to be-perfo-
rated in the tape. It will also-momentarily oper-
ate the No. § contact, this-will interrupt the lock-
ing circuit of relay 1005:and permit this:relay
to release.

“When this blank signal reaches:the transmit-
ting distributor:F181 it will' cause the No. 6 tape
control contact to elose. "This:will in-turn com-
plete an obvious circuit’for the-operation of relay
{i11. Operation of -relay (it{? ‘interrupts the
locking circuit of rélays:i2083-and 12 i-i: permitting
these relays torelease. ~“Therelease of relays 1203
and. £2 4 {disconnects the transmitter. distributor
181 from the party:line 203.: The release.of:Te-
lay 1211 interrupts the.circuib-of -the busy:relay
{823 and permits this relay:to-release. ~Ehezre-
lease of relay’ 1823 partially:prepares the: circuits
for operation of switching relays.for-connecting
any:of the transmitting distributors Yo party-line
203.

Assuming that the next.message perforated.in
the-tape 531 at station A is intended for the cen-
tral'switching station.: In this.case.the.code.com-
hination following the-blank signal perforated.in
the-tape.will have only the-fifth. impulse maiking.
When this- code combination-arrives. at. the .cen-
tral station and .actuates .the selector .magnet
1916, it will cause both the common contact. and
the -No.. 5 .contact to.be. actuated while the.re-
maining contacts will. remain in. their normal po-
sition. 'The actuation of only the No. 5 contact
and the common contact completes a circuit for
the:operation. of.relay-§813 from battery 1017, re-
sistance 19818, left-hand winding of relay 1013;the
operated No. 5 contact and the operated common
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contaets 1049, the rightihand break. contacts-of

relay #9005, the right-hand. break contacts of re-
ay$013, the special control contacts’ 1020 of the
receiving: telétypewriter (011 at the central sta-
tion to ground through the No. 6 contacts of the
receiving reperforator 1002. It should®be:noted
that the left<hand ‘winding of relay 1805 is con-
nected in parallel with resistance 1018 so a small
current “will.-flow ‘through "this ‘winding at this
time. This: current, however, is insufficient to
causerelay 1605 tooperate at thisitime;or if:relay
1005 does operate, it: performs no:useiul function
at:this time.

~Relay:1013; in operating; completes a circuit for

- maintaining-itself:operated from battery through

its right-hand winding:and operated right-hand
contacts,~control contacts -1825:of .the -teletype-
writer. 1914 to: ground through the:No. 6 -contacts
ofrthe reperforator 1082. Relay: 1013, in operat-
ing, :removes - battery connected. to the winding
of-magnet (012 through the break contacts.of re-
lay. 1813; thus.allowing magnet 10 12 to respond.to
the.receiving-relay. 1544 of the receiving.teletype-
writer £011.

The .operation.of relay.10i3 _conneets . battery
through - its. left-hand operated contacts to .the
winding . of. the selector magnet 1016 of the re-
perforator {802, thus maintaining this. magnet in
its marking position so that the reperforator will
not. respond to the.signals.received over the re-
ceiving channel of the party line 201.

‘The.operation of relay (812 also connects bat-
tery.to the upper winding terminal of relay 1684,

‘thus preparing a .cireuit.for the operation of re-
“lays.1063:and 1604, "When the tape transmitter

{191 ‘has transmitted the code combinations of
the previous message in tape 4064 so that the
supply of tape {821 isreduced sufficiently to cause
contacts 1102-to open, the circuit of relay’ 16083 is
interrupted. The release of relay {§82 at this
time completes a cirsuit for the operationcfire-
lay 10803/from battery through the left=hand cut-
er -operated - contacts “cf relay 1613, the right-
hand break contacts of reiay 1204, winding ofire-
1ay 1603 to ground through-theleft-hand break
contacts of relay (#83. “The “operation of relay
{003 cempletes a-locking circuit for imaintaining
itself : operated “from-battery through the ieft-
hand outer. operated-contacts of relay 1813, the
left-tiand-break «contacts of relay- {434 to ground
through ‘the winding rand ‘right-hand - operated
ecntacts: of rrelay 1083, The -operation-of relay
4693 ialso completes -a-circuit. for the operaticon
of theifeed~out magnet (868 .of reperforator {0802.
As.described above, this causes the reperforator
1202-to automaticaliy:perforate additionsl “Let-
ters” characters, that is, characters. represented
by -five perforations in the tape. The operation
of relay 10083 also-closes g, civrcuit for the opera-
tion.of slow-operate relay (867, .In the preferred
embodiment of this.invention if requires approxi-
mately.fifteen-seconds. for the slow-operate relay
1807 .to.operate. -At.the end .of this time relay
1007 operates and completes an.obvious cirsuit
for.lighting the.feed-out lamp 1043,

By the time relay 1837 operates, the last zeries
af perforaticns in tape {081 representing the pre-
vious message including the switching informa-
tion af the end thereof has passed through re-
transmitter 118§, Thus none of the previous
message or switching information accompanying
it remains stored in the tape {92! hetween reper-
forator 1002 and the tape control transmitter
fLoi. -
“*The ‘operator-upon chserving the lighted feed-
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out lamp 1008 will operate the stop key 1018. This
completes a circuit for the operation of relay {084
from battery through the left-hand operated con-
tacts of relay 1013, winding of relay (984 fo
ground through the operated contacts of the stop
key [€10. The operation of relay 1864 completes
a locking circuit for maintaining itseif operated
from ground through its left-hand operated con-
tacts and winding the battery through the left-
hand operated contacts of relay 1513,

The cperation of relay {004 interrupts the lock-
ing circuit of relay 1003, thus permitting this re-
lay to release. The release of relay 16038 causes
the feed-out magnet 1688 and the slow-operate
relay #1607 to release. Release of the feed-out
magnet 1808 stops reperforator 1682 and the re-
lease of relay 1887 interrupts the circuit of the
feed-cut lamp 1009,

After the transmission of the code cembina-
tion having only the fifth impulse marking, the
message impulses of the message from station A
intended for the central station may be trans-
mitted over the line to the central switching sta-
tion, where relays 1014 and 1815 follow these sig-
naling impulses. Relay 1914 repeats them to the
printing magnet 1612 at the receiving teletype-
writer 181 and causes them to be recorded at
the central exchange. Magnet (016, however,
does not follow these signaling impulses since it

is held in its marking position as described abova, .,

Consequently, no corresponding perforations will
be perforated in the tape 180f. Relay {2086 will
operate and remain operated during the trans-
mission of the message signals but performs no
useful function at this time.

The central station operator starts transmission
over a busy party line

Assume now that during the transmission of
this message to the central station the operator
at the central station will start the transmitter
at station M and that the first message recorded
in the tape at station M will be intended for sta-
tion D. The operator at the central station will
operate key 2006. This will cause the operation
of relays 1803 and 2804 in a circuit from battery
through the upper winding of relay {983, the op-
erated contacts 2806, the left-hand winding of
relay 2804 to ground through the right-hand
break contacts of relay 1387. The operation of
relays 1903 and 20804 complete a locking circuit
for maintaining themselves operated from bat-
tery through the lower winding of relay 1883 and
lower operated contacts and right-hand winding
of relay 2884, right-hand inner operated contacts
of relay 2084, winding of relay 1907 to ground
through the break contacts of relay {988. The
operation of relay 2884 interrupts the battery sup-
plied to the start magnets of any of the tape con-
trolled transmitters which may be connected ic
the received channel of party line 283 at this
time as described hereinafter.

Relay 1887 operates in this circuit and com-
pletes a circuit through the upper winding of
relay {8{7. Approximately one-third of a secoud
later relay 1817 will close its left-hand conbacts
which complete a circuit for the operation of the
transmitter start magnet 1838, The operation of
the start magnet 1932 withdraws the stop latch
1920 from engagement with the stcp cam 6§24
and permits the transmitting shaft 1822, carry-
ing brush 1927, to make one revolution. During
this revolution brush 1927 causes a blank code
combination to be transmitted over the receiving
channel of party line 203, because the operation
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of relay 20804 connected this receiving channel to
the transmitting gistributor 19190.

The receiving relay {38{ responds to this blank
signal and repeats it to the selecting magnet 1302.
The selecting magnet causes the blank contacts
1313 to be operated, followed by the operation of
the contacts 13{5. The operation of contacts 1315
performs no useful function at this time., The
operation of contacts 1313 completes an obvious
circuit for the operation of relays 1239, {340, and
{341, The operation of these relays completes a
circuit for maintaining themselves operated from
battery through their windings and left-hand
inner operated contacts to ground through the
contacts of relays £3{2 and i345.

The operation of relays (338, {340, and (341
causes the release of any or all of the relays (336,
1337 and {338 which are operated at this time;
thus, regardless of other conditions, the receiver
at any or all of the stations K, I. and M is removed
from associated receiving channel 203 and pre-
vents any recording of stubsequent switching char-
acters, the blank code has not been recorded by
any receiver at stations K, I. or M and neither
changes the case nor performs any other function
in the receivers of these stations; and any of
these receivers associated with the line before
the blank signal is transmitted is left in the same
condition to resume recording at a later time
as it was before the reception of the blank as
stated herein.

Returning now to the central station, at the
heginning of the revolution of the shaft 1923 dur-
ing which the blank combination is transmitted
cam {915 will cause contacts {8{4 to be opened.
This interrupts the locking circuit of relay 19286,
thus permitting this relay to release. The open-
ing of the contacts {914 also removes the battery
from the upper winding of relay 1917, thus per-
mitting this relay to release and in turn release
the start magnet 1930 before the shaft 1923 has
completed g revelution.

Near the end of this revolution, cam §$i5 will
cause contacts 1814 to again close. This com-~

3 pletes a circuit for the operation of relay 1828

and also connects battery to the upper winding
of relay 19¢7. The operation of relay (928 com-
bletes a locking circuit for maintaining itself oper-
ated from battery through the right-hand outer
break contacts of relay 1826 to ground through the
left-hand operated contacts ang winding of relay
1928. The operation of relay 1928 also connects
the confacts of relays 1961 through 1988 to the
transmitting channel of the party line 262 and to
the transmitting distributor 1818. Approximate-
1y one-third of a second later relay 1917 will again
be operated to its left-hand position, where it
agsin completes a cireuit for the operation of start
magnet 1838, The operation of start magnet 1939
at this time again withdraws the stop latch 1920
from engagement with the stop cam 1921 and thus
permits the transmitting distributor 1918 to trans-
mit another code combination over the receiving
channel. The operation of the start magnet 1939
also completes a circuit for the operation of relay
1929 from ground through the right-hand inner
operated contacts of relay 1928, the winding of
relay 1929 to battery through the operated con-
tacts of the start magnet 16368. The operation of
relay 1829 completes a locking cireuit for main-~
taining ifself operated from battery through the
right-hand outer break contacts of relay 1926, the
left-hand inner operated contacts and winding of
relay 1928 to ground through the right-hand inner
operated contacts of relay 1928. The operation
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of relay ;1929 :also connects -ground to: the -lower
winding of terminal of relay 1918. Relay 1919,
however; does._not -operate at this time because
ground is also connected to the upper winding ter-
niingl of relay 4848 through the:armature and
left=hand contacts of .relay 1917 and. the right-
hand:-break-contacts of relay 1819. Near the be-
ginning of:this revolution cam 1815 will again open
the - contacts 124 -and -interrupt the circuit

through the upper winding of relay. {917, thus per- !

mitting this relay to release.and -in turn release
the-start magnet 1838, Relay {911, in releasing,
also ‘disconnects ground from the upper terminal
of ;relay 1242 :and -thus -permits this relay to
operate.

*During this-second revolution of the shaft 4823
of the transmitting distributor-{2¢8 the cede com-
bination-in which the first-and fourth impulses. are
marking -and -the second, third .and fifth :are
spacing is transmitted over the receiving channel
of party line 203.

-Relay -{1381 will_repeat this :second code com-
bination to the selector magnet 1382 of the selector
at station ‘K. - Selecting magnet {382 will cause
a-pull-bar to be.actuated which-in turn will eause
contacts: 1347 to be operated:and in.turn complete
a -circuit for the operation of relay {347 from
hattery through the left-hand winding ‘of relay
1347, the operated contacts -of relay 1381 to
ground through the actuated .contacts 1317 ;:and
the normal contacts 1216, {1314 and-#3{3. Con-
tacts 1815 will also be operated a short:interval
of time ‘after the operation:of contacts #3417, but
perform -no useful function at this time because

the- cireuit through these contects is open at .the *

operated contacts 1311.

Relay -1347 in-operating completes a circuit for
operating ‘relay 1245 and for maintaining itself
operated from- battery through the winding -of
relay -1347 -the right:operated contacts of relay
1347, winding of relay :4345 to-ground through
the left-hand inner break contacts-of relay 1342.
Relay {345 in operating interrupts the locking
circuits-for relays 1329, 1340-and {34! -and-per-
mits these relays-to release.
relay - {345 - also ‘completes -an obvious circuit :for
the operation of relay {351.- Relay I351 in-oper-
ating prepares a.circuit-for -again locking relays
1338, {340 and 1341 operated when they are oper-

ated ‘the ‘next time by the reception -of -suitable

signals from the central office.

‘Relay - #2351, however, is a slow operating relay
and does not close its contact for an-appreciable
pericd of ‘time sufficient to “insure ‘that relays
£329, 1248 and (341 will release, when relay 1345
operates as described.

The operation of relay -#347 removes the-short
circuit from around the transmitting contacts of
the transmitting apparatus at the station M and
thus effectively connects the transmitting line
extending to station M to the transmission chan-
nel of party line 283. The operation of relay
1347 also connects battery to line 1358 extending
to station M which prepares a circuit for the oper-
ation of the start magnet of the transmitting dis-
tributor -at this station, thus ;permitting this
transmitter to-start to transmit impulses.

Returning now to the central station, near the
end of this second revolution of the transmitting
shaft 1823 of transmitting distributor {910 cam
1915 will again close.contacts {814 and connect
battery to the upper winding of relay 1917.  Ap-
proximately three-tenths of a second later relay
1917 will be operated to .its left-hand position,
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where it-will complete a.circuit for the operation
of relay 4808 from ground through the armature
and:left-hand contact of relay-1917-and the left-
hand operated contacts of relay 1918 to-battery
through: the winding-of relay-(898. - The opera-
tion of relay {908 interrupts the operating cir-
cuit of relay 1807 and permits this relay to re-
lease. The release of relay 1887 interrupts the
locking circuit of relays 1982 and 2824 and com-
pletes a circuit for the -operation of relay :1926
from battery (813 through operated contacts
1914, winding of relay 1926 {o ground through
the left-hand break contacts of relay $887.. -Op-
eration of ‘relay 1926 completes a cireuit for
maintaining itself operated from ground through
its ‘left-hand operated contacts and winding :to
battery §9138 through contacts 13¢{4. The opera-
tion of relay 1828 also interrupts the locking cir-
cuit ‘for relays 1828 and 1523, thus permitting
these relays to release. Relays 1288, ({617 and
{949 also release at this time and restore:the
automatic transmitter at-the central station to
its normal condition.

- Assume that the subscriber at station M ‘has

a5 previously prepared messages for transmission

by perforating them in the tape and that-this
tape ‘has been inserted -in -the tape transmitter.
In this case, as in the case of messages trans-
mitted from any of the other subscribers’ sta-
tions, the subscriber will precede the perforations
representing the message by certain perforations
for directing the message to the desired station.
At the beginning of a tape the subscriber will
usually perforate two “Letters” signals to insure
that the reperforator 482 will be stopped and
properly synchronized with the fape transmitter
at the subscriber’s station in case the reperfo-
rator had been previously feeding out tape due
to the operation of the tape ‘feed-out magneb
1888. The operation of the tape feed-out mag-
net 1808 is similar tc the operation of the tape
feed-out .magnet (008 as described elsewhere
herein.

Following these two “Letters” signals the.sub-
seriber will perforate and cause to be transmitted
a blank signal. This blank signal is received
by the reperforator 1492 which perforates a hole
in only the No. 6 position in the tape. When
this perforation arrives at the transmitter 1584
it will cause the relay 1517 to be operated as de~
seribed above with reference tc relay ({i7f. Re-
lay #5171 performs no useful function at this time.
The hext combination transmitied from the sub-
scriber’s station will be a code combination~in
which only the first impulse is marking under
the assumed condition where the message is-in-
tended for a station connected to party line 201.
This will cause relay {586 to be operated -and to
lock operated, thus interrupting -the circuit ‘of
the start magnet 1504 of the tape transmitter
§501. Just before the transmitting brush 1512
comes to rest and hefore any of the operated
tape controlled contacts | to & open, cam (5t5
will close. contacts 54§ and complete a circuit
for maintaining relay 1588 operated.and for the
operation of relay .t689, providing the receiving
channel of party line 201 is idle, .as it will be
under the assumed condition, from battery
through the armature and right-hand contacts
of relay 513, break contacts of relay 1514, con-
tacts 1516, the winding and right-hand contacts
of relay .1506, and the left-hand winding.of re-
lay 1609, to.ground through the break.contacts
of relay. 1821.
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The operdtion of relay 609 interrupts the
operating circuit of relay i5i{1 and permits this
relay to release. The release of relay 1511 dis-
connects the operating circuits of relays 1505 to
{810 from the tape controlled contacts. The
operation of relay {669 completes a locking cir-
cuit for maintaining itself operated and for op~
erating relay 160{ from battery through its right-
hand inner operated contacts and right-hand
winding, winding of relay 1684 to ground through
the break contacts of reiay {541. The operation
of relay {66! connects the receiving channel 206
of party line 281 to the transmitting distributor
1861. The operation of relay 1609 also completes
a circuit for the operation of relay 1821. Relay
1821 in turn removes ground from the cperating
circuits of the other relays 1269, {213, 1613, 1809,
and 18{3 associated with the party line 261 thus
making this line busy and preventing the con-
nection of any other transmitters to it at this
time. Operation of relay 1689 also completes a
circuit for the operation of the transmitting dis-
tributor 1581 and start magnet 1504 from battery
through the center set of right-hand break con-
tacts of relays 2002, 1843, (809, and {613, the
center set of right-hand operated contacts of
relay (608, operated contacts of relay 1503 to
ground through the winding of the start mag-
net (584 and switch (565. This causes the
start magnet 1504 to operate and in turn to
release the transmitting distributor (581 for
transmission of impulses over the receiving chan-
nel of party line 28i. The next combination of
impulses transmitted from the subscriber’s sta-
tion may be a “Letters” signal in case transmis-
sion is at high speed to insure sufficient time for
the operation of the various relays described
above. In case of slow speed signals this “Let-
ters” combination may be omitted. The next
combination will be a “Figures” signal. When
this combination as perforated in the tape {401
by the receiving reperforator 1402 at the central
station reaches the transmitting distributor 15614
it will be transmitted over receiving channel 206
of party line 208, The receiving relays 701, 801,
85¢ and 981 respond to this “Figures” combina-
tion and repeat it to the respective selecting
magnets. The selecting magnets at all of .these
stations cause the selector to actuate a member
corresponding to the platen of a teletypewriter
to its “Figures” position. This causes contacts
728 at station A and 928 at station D to close.
These contacts remain closed as long as this
platen member remains in its “Figures” position,
that is, until a “Letters” combination is received
by the respective selecting magnets. The select-
ing magnets 882 and 852 at stations B and C
cause the selecting equipment at these stations
to be operated in a similar manner.

The next combination which will be trans-
mitted from the subscriber’s station will be an
activating signal which, when received by the
selecting magnets at each of the stations A, B,
C and D, will momentarily close the activating
contacts 72! at station A and 92! at station D.
Corresponding contacts will be closed at stations
B and C. The closure of the contacts 121 com-
pletes a circuit for the operation of relay 103
from ground through the operated contacts of
relays T20 and 721 to battery through the wind-
ing of relay 783. Relay 703, in operating, com-
pletes a locking circuit for maintaining itself
operated from ground through the operated con-
tacts 120 and left-hand operated contacts of relay
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703 to battery through the winding of relay 703.
Similar circuits cause the operation of relay 903
at station D as well as corresponding relays at
stations B and C. The next combination trans-
mitted from subscriber’s station M will be a
selecting combination which will select the par-
ticular station for which the following message
is intended. Under the assumed eondition, this
message Is intended for station D. When this
code combination is received by all of the select-
ing mechanisms connected to the party line 201
they will cause a pull bar, say the “D” pull bar
to be gperated. The particular pull bar selected
by this combination is provided with contacts 922
at station D. The corresponding or “D” pull
bar is not provided with any contacts, however,
at stations A, B or C. Consequently, when this
combination is received by the selecting mecha-~
nisms at all-of these stations only contacts 922
will be closed. The closure of contacts 922 com-
pletes a circuit for the operation of relay 904,
Operation of relay 804 completes an cbvious cir-
cuit for lighting lamp 933 to indicate that the
receiving equipment at station D is connected
to the receiving channel of party line 201. Op-
eration of relay 924 completes a circuit for main-
taining itself operated from hattery through its
winding, the break contacts of relay 905 and
operated contacts of relay 964 to ground.

The operation of relay 984 also completes a
circuit for the operation of relay 967 from ground
through the right-hand operated contacts of
relay 884, right-hand break contacts of relay 986
to battery through the winding of relay 987. 'The
operation of relay 907 connects the receiving
relay 948 in series with the receiving channel
of party line 28{ and thus conditions the receiv-
ing teletypewriter at station D to receive the
impulses transmitted over this channel from the
reperforator {482 and tape control transmitter
1581 at the central station. Following this select-
ing group of impulses, a “Lefters” signal is trans-
mitted from the subscriber’s station, which is
recorded by the reperforator {402 and trans-
mitted by the transmitting distributor {561,
When this “Letters” signal is received by the
selecting magnets of the selectors at stations
A, B, C and D it will cause the selecting mecha-
nisms at these stations to move the platen mem-
ber to its “Letters” position, thus interrupting
contacts 7286 and 829 at stations A and D and
corresponding contacts at stations B and C. The
opening of contacts 128 interrupts the locking
circuit of relay 703, thus permitting this relay
to release. The opening of contacts 920 inter-
rupts the locking circuit of relay 982 and thus
permits this relay to release. The circuits at
stations B and C operate in a similar manner.

The subscriber will now transmit the message
which will be received by the reperforator {402
at the central station, perforated in tape (4861,
transmitted from the tape control transmitter
1501 to the receiving magnet 848. Receiving
magnet 848 will repeat the message currents to
the printing magnet 9498 which causes the receiv-
ing teletypewriter at station D to record the
message. The line relays and selecting magnets
of the selecting mechanisms at stations A, B, C
and D all receive and respond to the impulses
representing the message. However, these mes-
sage currents do not cause the selectors to alter
or switch any of the circuits at these stations,
because the switching equipment has been effec-
tively deactivated or disconnected from the se-
lecting mechanisms and remains so disconnected
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until the pioper activating signals are again re-
ceived by the selecting mechanisms.

End of transmission from a subscriber’s station

Assume now that after the transmission has
progressed for a time from station M to station
D and that the message from station A to the
central station has been completed. At the com-
pletion of this message the subscriber at sta-
tion A will perforate a “Figures” signal in the
tape, followed by a switching signal. The “Fig-
ures” signal will cause the receiving magnet 1012
at the central station to operate the receiving
apparatus to its upper case position. The switch-
ing signal combination will then cause it to
momentarily open contacts 1028. This interrupts
the locking circuit of relay 1013 thus permitting
this relay to release. The release of relay 1013
connects battery to the upper winding terminal
of the receiving magnet 1012 and holds this mag-
net in its marking position, thus preventing it
from following any signaling impulses trans-
mitted over the transmitting channel of the party
line 281. The release of relay 1013 also interrupts
the battery connected to the upper winding ter-
minal of the selector magnet 1016, thus per-
mitting this magnet to follow any additional sig-
naling impulses transmitted over this channel.

If the subscriber ab station A has additional
messages to be transmitted to other stations in
the system, he will perforate the desired switch-
ing information in tape 501 at the subscriber’s
station A, after which he will perforate this tape
in accordance with the messages to be trans-
mitted. In this case the system will operate as
described above when transmission was first
initiated from station A.

Assume now that no more messages are avail-
able for transmission from station A at this time
and that the subscriber at station A wishes to
terminate transmission from his station and in-
dicate this information to the operator at the
central station. The operator at the subscriber’s
station will then perforate a blank signal in his
tape, followed by the “K” signal, which in turn
is followed by a special blank signal recorded in
the tape by operating the special key 615 of the
keyboard perforator.

When the blank signal is received by the -re-
perforator it causes the No. 6 contact to close as
described above and perforates a hole in the sixth
position in the tape.

In case the previous message had been trans-
mitted to the reperforator at the central station,
the operation of the No. 6 contact of the reper-
forator at this time would cause relay (085 to
release and restore the circuit of the reperfora-
tor to normal. However, since the previous mes-
sage had been transmitted to the receiving tele-
typewriter {0{{ and since its circuits together
with the circuit of the reperforator were returned
to their normal condition by the operation of
contacts §020, reception of this blank signal does
not perform any useful function at the central
station at this time.

When the “K” signal is received, which signal
combination has a marking first, second, third
and fourth impulse and a spacing fifth impulse,
it eauses the reperforator to close -the first, sec-
ond, third and fourth contacts without actuating
the fifth contact. In addition, the common con-
tacts 1019, which close once for each code group
of signaling impulses received by the reperfora-
tor, are also actuated. The operation of these
contacts completes a circuit for the operation of

10

20

30

35

40

45

50

ik

P31y

80

(o3
<

70

78

44

relay 1005 as described above. Relay 1013, how-
ever, does not operate because the No. 5 contacts
are not actuated. The details of circuits for con-
trolling these relays at this time operate as de-
scribed above.

The operation of these contacts also completes
a circuit for the operation of relay 10622 from
battery 1825 through the right-hand break con-
tacts of relay 1022, winding of relay {022, left-
hand break contacts of relay 1022 normal con-
tacts No. 5, the operated common contacts 1819,
right-hand break contacts of relays 1695 and
1013, normal contacts 1020 of the receiving tele-
typewriter to ground through the normal No. §
contacts of the reperforator. If any one of the
contacts | through 4, inclusive, is not operated
and remains in its unoperated condition, ground
is also connected to the right-hand winding ter-
minal of relay 1022 through the No. 6 contacts
of the reperforator, the contacts 1820 of the re-
ceiving teletypewriter, right-hand break contacts
of relays 1013 and (085, operated common con-
tacts 1019 and operated contacts of any of the
contacts | through 4 to the right-hand break
contacts of relay 1022, thus preventing relay 1022
from operating. However, in case all of these
contacts [ through 4 are operated, relay 1022 will
operate in the path described above. 'The oper-
ation of relay 1922 completes a circuit for main-
taining itself operated from battery through its
right-hand operated contacts, winding of relay
{822 and its operated left-hand inner contacts,
lead 1823 to ground through the right-hand outer
break contacts of relay 2082. Operation of relay
{022 also connects battery over lead (924 to light
lamp 20807 which indicates to the operator at the
central station that the transmission has ceased
over the transmitting channel of party line 201,
whereupon she will operate a key to start trans-
mission from another one of the stations con-
nected to the party line. Following the “K”
signal perforated in the tape at the subscriber’s
station, the subscriber will perforate a special
blank signal, by means of key 815, in the tape.
He will then perforate another “K” signal, fol-
lowed by this special signal and repeat this com-
bination a number of times. When the sub-
scriber operates key 615 a special sixth hole is
perforated in the tape at the subscriber’s station.
When this perforation reaches the tape transmit-
ter it causes the No. § contacts to be closed.
This completes a circuit for operating relay 108
from ground through the No. 6 contacts of the
tape transmitter, lead 534 to battery through the
winding of relay 788. The operation of relay
708 interrupts the locking circuit of relays T10
and Ti{, thus permitting these relays to release.
The release of relay 718 completes a locking cir-
cuit-for maintaining relay 788 operated and op-
erating relay 789 from ground through the left-
hand inner break contacts of relay Ti8, winding
of relay 709, right-hand operated contacts of
relay 768 to battery through the winding of relay
709. Release of relay 710 short-circuits the
transmitting contacts of transmitting apparatus
at subscriber’s station A and thus effectively dis-
connects this apparatus from the transmitting
channel of the transmitting apparatus at station
A. The release of relay T8 also interrupts the
operating circuit of the start magnet 502 of the
tape transmitter at the subscriber's station A,
thus stopping the operation of this transmitter.
The ‘tape transmitter will then be stopped with
the next letter “K” signal under or over the pins
controlling the contacts. If the operator at the
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central station should again attempt to start
transmission from subscriber’s station A before
the subscriber has any additional messages per-
forated in his tape, 3 letter “K” signal will be
immediately transmitted to the central exchange,
causing lamp 2607 to light to indicate to the
operator at the central exchange that the sub-
scriber at station A has nothing further to trans-
mit. The tape will then be advanced so that the
special blank signal with a hole perforated in the
No. 6 position. of tape 501 will actuate the tape
transmitter at the subscriber’s station A and
cause the transmitting apparatus at the sub-
scriber’s station to be again disconnected from
the transmitting channel 285 of the party line
201. The last signal combination transmitted
from the subscriber’s station at the end of trans-
mission as described above is always a blank or
all-spacing signal combination. This combing-
tion when received by the reperforator {002 at
the central office causes a hole to be perforated
in the sixth position in the tape as described
above and causes the No. § contact of the re-
perforator to be momentarily opened. The mo-
mentary operation of this No. 6 contact inter-
rupts the locking circuit of relay 1085 thus per-
mitting this relay to release.

If this blank signal combination is the end of
transmission from the party line 201, relay i0i5
will remain on its marking contact sufficiently
long to allow the slow release relay at (006 to
release. The release of relay 10088 completes the
circuit for the operation of relay 1021 from bat-
tery through the bresk contacts of relay 1006,
winding of relay {021 through ground to the
left-hand break contacts of relay {005. The
operation of the relay 1021 completes a locking
circuit for maintaining itself operated as de-
scribed above.

' 'The operation of relay 102{ also prepares a
circuit for the operation of relay 1063 from bat-
tery, from the break contacts of relay 1096, the
left-hand operated contacts of relay 1621, the
right-hand break contacts of relay 1004 to the
lower terminal of the winding of the relay 1003.

Then when the Supply of tape between the
reperforator 1092 and the tape transmitter 1104
Is reduced to a predetermined minimum quantity
contacts 1102 will open and permit relay 1103 to
release. The release of relay {103 completes the
circuit of relay 1003 and causes this relay to op-
erate. The operation of relay 1803 causes the
tape fed-out magnet to operate and after an in-
terval of time lamps 1009 to light as described
above. The operator will then operate key 1016
to stop the automatic operation of the reperfora-
tor {802 and thus return the equipment to its nor-
mal condition.

- The above deseribed operations are repeated
each time messages are transmitted from the sub-
scriber’s station. In case the subscriber has no
additional tape perforated for transmission the
letter “K” signal followed by the special blank
signal is perforated in the tape 581 by the sub-
scriber and transmitted over the line to the cen-
tral office.

Relay (0068 is operated upon the reception of
the first spacing impulse and interrupts the lock-
ing circuit of relay 1084, The letter “K” signal
will cause relay 1085 to be operated and lock op-
erated. The following blank signal will eause
relay 1805 to be released and then when relay
1006 releases relay 1021 will be operated and com-
blete the circuit for the operation of relay 1003 as
described above whereupon the-operation of auto-
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matically perforating an additiona] supply of tape
is repeated.

Assume now that the operator at the central
station upon observing the lighted lamp 2007
wishes to start the transmitter at station D. . The
operator will momentarily operate key 2508, This
will cause relays 1901 and 2002 to operate in series.
The operation of relays 190 and 2082 completes
a path for the operation of relay (867 and for
locking relays 1961 and 2002 operated. The op-
eration of relay 2002 connects the receiving chan-
nel of the party line 281 to the transmitting dis-
tributor 19190. However, this distributor is held
at rest because the start magnet (930 has not as
yet been operated. The operation of relay 2002
interrupts the battery connected to the circuit
through its center set of its right-hand contacts.
This interrupts the circuit of the start magnet
1504 of the transmitting distributor (561 and at
the end of the revolution of brush arm {512 then
in progress, brush arm (512 will come to rest on a
stop segment 1912 maintaining g receiving chan-
nel of the party line 201 in its marking condition.
Approximately one-third of second after relay
1807 operates, during which time brush arm (512
completes the revolution then in progress, rélay
1917 will be operated.

It should be noted that during this one-third
of a second the code combination being then
transmitted to the receiving teletypewriter to the
receiving relay 948 and printer magnet 949 of the
teletypewriter at the subscriber’s station D will
have been compieted so that the proper character
will be recorded on the teletypewriter. Then when
relay 19i7 operates, it completes a path for the
operation of the start magnet 19230. Start mag-
net {830 releases the transmitting distributor {9 H
which thereupon makes g revolution and trans-
mits a blank signal combination over the receiv-
ing channel of the party line 281 to all of the
selecting mechanisms at stations A, B, C and D
connected to this line. This blank signsl com-
bination is also received by selecting magnet 949
of the receiving teletypewriter at station D. The
reception of this blank combination by this ap-
paratus is not recorded by it, hence it does not
add any character to the message being received

at station D. The line relays 761, 891, 851 and 081

of the permutation code selectors at the respec-
tive stations A, B, C and D respond to this blank
code combination, which is'a code combination
in which the start and selecting impulses are
spacing, and repeats it to the respective select-
ing magnets 782, 802, 852 and 802. The selecting

5 magnets T02 and 902 couse the corresponding

selecting mechanisms to close contacts 713 and
913 and a short interval of time later, contacts
115 and 9i5. Corresponding contacts are pro-
vided at stations B and C but have not been
shown. It is to be understood, however, that the
mechanisms at these stations are similar to mech-
anisms shown in Figs. 7 and 9 and operate in
substantially the same manner. The operation
of contact 713 completes an obvious circuit for
the operation of relay 766. Likewise, the opera-
tion of contacts 913 completes an obvious ecireyit
for the operation of relay 906. The subsequent,
operation of contacts 715 and 915 produces no

useful function at this time because the circuits

through these contacts are open at the break
contacts 713 and 813,

Returning now to the central exchange, during
the first part of this revolution cam 1915 opens
the contacts 1814 and interrupts the locking cir-
cuit of relay 1926, allowing this relay to release,
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When: contacts {844 open,.they: also’ interrupt. a
circuit through the upper winding 14917; thus
causing this reiay to.be:operated:to its right~-hand
position;. where: it. interrupts: the circuit .ol the
start magnet: $930.. Start-magnet 1938 will then
release. and latch. 1829 engage the stop-cam. {821
at.the end. of this first revolution.: A short in-
terval of. time before the end: of: this. revolution
cam 1915 again closes contacts 1814 which: com-
pletes:a circuit. for the operation of relay: 1928,
The operation of relay: {928 connects the contacts
of relay. 1994 through {965 to.the receiving chan-
nel: of the party line 231. The operation of relay
1928: completes a locking circuit for maintaining
itself operated and:prepares a cireuit for the op-
eragtion of relay 1929,

Closure: of: contacts (844 also completes. a cir-
cuit. for the operation. of relay: 194T. Approxi-
mately one-third of a second: after contacts 1814
reclose; relay 917 is again operated. to. its. left-
nand position and causes start: magnet (938 to
reoperate.. The operation of the’ start magnet
1930 completes a circuit for the operation of relay
1629 Relay 1929, in operating, completes a-lock~
ing circuit for maintaining itself operated and
prepares: the' circuit for the operation of relay
§919. Relay 1819, however, does not operate at
this time because ground. is connected to:both of
its: winding terminals. Start magnet {889, in

operating, also-releases the transmitting distribu-

tor {810 whereupon brush arm {227 makes g sec~
ord revolution and transmits a code combination
of impulses over the receiving channel of line 284
to each: of the stations A, B, C and D connected
to:this -line.

The receiving relays 104, 881, 851 and 9081 re-
spond to this second code combination and re-
peat it to the respective selecting magnets. These
selecting magnets cause the selectors to operate
a corresponding pull bar of the selecting mech-
anism at eacii of these stations. The: pull bars
selected by. this code combination-at stations A, B
and C, shown in Figs. 7 and 8, are not provided
with contacts. The:pull har selected by this com~
bination at station D causes contacts #1214 to
close. ~ A short interval of time later contacts 1845
close but de not perform any uceful function at
this .time because: the circuit through thase con~
tacts is interrupted by the actuation:of contacle
914;

Contacts 115 at station A.and. the correspond-
ing contacts:at stations C and D also close at this

time.  The operation of contacts 115 completes

o circuit for the-operation of:relay 112 from bat-
tery through the winding of relay 112; the. left-
hand, outer, operated contacts.of.relay 798, op-
erated: contacts 715, break contacts Ti4 and T3
to. ground.. The operation of relay 112 inter-
rupts the locking circuit. of relay: 768 and thus
permits this relay to release. Corresponding re-
lays.at stations B and Coperate in'a similar maix-
ner.

At station:D the operation of contacts 814 -conm-

pletes. a circuit for the operation of relay 918

from battery through the left-hand winding .of
relay 840, operated contacts of relay 286 to ground
through the actuated contacts 84 and normal
contacts: 813. The operation of.relay 948 inter-
rupts . the locking circuit of relays: 968 and 989,
permitting these relays to release. Relay $09,
however, is slow to release and does ot immedi-
ately release. The operation of relay 910C: also
completes'a circuit for maintaining-itself operated
and for operating relay 8{{ from battery through
the right-hand winding of relay- 916,.its right-
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48 .
hand operated:contacts; winding of relay 9&l, the
left-hand inner- break: contacts' of relay:-908:to
ground;.. The operation- of::relay- 911 interrupts
the locking:circuit of relay 906.-and permits this
relay: to.release.. The operation:of:relay: 3i1-com=
pletes.a cireuit for the:operation of the slow eper-
ate relay 918, After:relay 806 hasreleased; relay
§09. will: finally: release. and relay 948.:operate
which. again: prepare & loeking circuit-for relay
968 when it is-again.operated:

The operation of relay 919! also removes the
short. cirenit: from. the transmitting contacts:of
the-transmitting: apparatus.at station D:gnd:thus
offectively- connects these contacts: to the trans-
mitting: channel of the.party. line 204,

Station' D may now transmit. messages ‘to'any of
the other stations in thé system:in theisame:man~
neras:described:above..

Returning again tothe central.exchangea short
interval after the beginning ofthis second rev-
olutior, cam 1945 will again-open: contacts. 1944
and interrupt the circuit.through the ;upper-wind=
ing of. relay 1911, Relay: 1917 will thereupon
be operated to: its right-hand’ position. where it.
will: interrupt a.circuit through the start:magnet
(83% and: release the stop:ilatch: 1928 which: will
engage the stop cam 1821 at the end of: thisisec~.
ond revolution:. Relay . 1817;.in operating to: its
right-hand position,. removes the. ground: from
the upper winding of: terminal of relay 1919; thus
permitting this relay: to .operate: Shortly be=
fore the:end of this:second revolution,.cam 1945
will- again reclose-contacts 1944-and complete.a
cirewit. through the upper winding of-relay. {917-
Approximately.one~third of a second:later; during
which time the switching relays at:the subscrib=
ers’ stations have adequate-time to:operate in the
manner described -above, relay: 1947 will again
be operated to its left-hand position. where. it
completes the circuit for:the: operation of.relay
{883, The operation of relay- 1308 interrupts: the
operating circuit of’ relay: {907 and allows this
relay to release. The release of relay {9807 inter=.
rupts-the locking: cireuit-of relays2002-and 19041,
thus.allowing these relays torelease: Relay 1907
in releasing, completes a circuit for the operation
of reiay- 1926 from battery through contacts 1914,
winding of relay {328 to ground througlr theleft-
hand break contacts of relay {907, - Relay 1926,
in. operating, interrupts.a locking: circuit of: rex
lays 1828.and 1929, thus allowing these relays-to
releage. The release of relay- 1807 also. interrupts
the circuit through the- upper winding. of relay:
1811, thus allowing this relay to release.- Relay:
{928, in. releasing, interrupts-the operating cir-
cuit of relay {918, thus permitting this relay to
release. The.release. of relays 1919:and. 1817 in-
terrupts the operating circuit of relay::808-and:
allows this. relay to release and thus restores the
automatic transmitter. circuit to normal.

The release of relay. 2002.reestablishes a circuit
fo7 the operation of start magnet. 1504, whereupon
transmission of.signals.to the receiving teletype~
writer at station D will be. resumed.

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

Assume that the messages.are perforated in.
tape 800 at station D and that the first message.
is intended for station H it will be transmitted:
to the reperforator 1002 at the central station
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‘which will cause tabe tobe perforated in accord-
ance with the message, These perforations will
bass through the tape transmitter 1161 and cause
this transmitter to pe connected to the receiving
channel of party line 282 in a manner similar
to the manner described above. Thereafter, the
message will be retransmitted by tape transmit-
ter (4181 to the receiving channel of party line
202 and cause the selecting equipment 8§24 at
station H to connect receiving. apparatus to this
station to the receiving channel after which the
message will be recorded at station H.

The central station operator stops transmission
from a subscriber’s station

tion M,

To accomplish this, the operator at the central
station will operate the stop key 2009 which will
cause the operation of relays 2004 and {9gg in
series. The operation of relays 1906 and 2004
will complete gz circuit for
2004 and 1996 operated and will cause relay {807
to operate. Operation of relay 2604 connects the
transmitting distributor 19i¢ in series with the
Teceiving channel of party line 203 to station K.
Ii, as under the assumed conditions, no messages
are being transmitteq over this receiving chan-
nel, the operation of relay 2004 performs ng other
useful funetion at this time. However, in ease
messages are being transmitted from one of the
transmitting distributors at the central exchange
over the receiving channel of party line 283, the
operation of relay 2094 will interrupt the operat-
ing circuit of the start magnet of this transmitter
and cause it to come to rest after completing the
code combination then in progress of transmis-
sion. Approximately one-third of a second after
relay 1887 operates, relay 1817 will pe operated
and complete a cireyit for the operation of the
start magnet 193§ which in turn releases the
transmitting distributor 1919 ang causes brush
arm 1927 to make one revolution during which
time a blank signal, that is, g single code com-
bination in which sl
is transmitted over the receiving channel of the
party line 203 to station K. Receiving relay 1304
of the selecting mechanism at station K will re-
spond to this code combination ang repeat it to
the selecting magnet 1302,

The selecting magnet 1802 will cause the blank
contacts 18313 to be operated for g short interval
of time. A very short Interval of time after con-
tacts 1813 have been operated, contacts 1315 will
be momentarily operated and then released be-
fore contacts 1313 are released. Imasmuch as
contacts 1313, in operating, interrupt the circuits
of contacts 1315 during the entire interval of
time during which these contacts are operated,
contacts {315 perform no useful function at this
time. The operation of contacts {313 complete
an obvious circuit for the operation o relays
1838, 1340 and 241, The operation of relays
1339, 1348 and 1341 complete g locking eircuit for
maintaining themselves operated.

Returning now to the central station, near the
beginning of this first revolution of the brush

maintaining relays ;
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arm {927 cam (945 opens contacts 1814, This .

interrupts the locking circuit of relay 1926 and
bermits this relay to release. Contacts 1914, in
opening, also interrupt the circuit through the
upper winding of relay 1911, thus allowing this

75

'relay 1917 to release and,

50
in turn, releases start
magnet 1939, Start magnet 1930 releases, caus-
irg the stop latch 1920 to engage the stop cam
1821 at the end of this first revolution. Near the
end of this first revolution of brush arm 1921,
during which g blank signal is transmitted over
the receiving channel of party line 263, cam (915
will reclose contacis 1914, Coutacts {814, in re-
closing, complete g circuit for the operation of
relay 1928. Relay 1928, in operating connects
the contacts of selecting relays {594 to 1966 to
the transmitting distributor (219 and to the re-
ceiving channel of party line 203.

Approximately one-third of a second after con-
tacts 1944 are ciosed relay (941 is again operated
to its left-hang position where it again completes
a circuit for the operation of start magnet 1930,
Start magnet 1836, in operating, completes g cir-
cuib for the operation of relay (§29. Relay 1929
completes a circuit for maintaining itself oper-
ated and connectg ground to the lower winding
terminals of relay (818, Relay (813, however,
does not operate at this time because ground is
connected to both of its winding terminals.
Start magnet {92¢ in operating withdraws the
stop latch §920 from its stop cam 921, thus per-
mitting the distributor brush arm 1927 to make
2 second revolution and transmit a second code
combination over receiving channel of barty line
203 to station K. During this revolution mark-
ing impuises wiii be trausmivieg during tge sec-
ond and fifth impulse intervals and Spacing im-
bulses during the first, third and fourth impulse
periods since relay 1806 is operated at this time,
These impulses are transmitted to g suoscriber
K where line relay 1381 repeats them to the se-
lecting magnet 1862, Magnet 1302 responds to
these impulses and causes the selecting mecha-
nism to momentarily close contacts 13§5. Con-
tacts 13185, in closing, complete a circyit for the
operation of relay 1342 from battery through the
left-hand winding of relay 1342, the operated
contacts of relay 1338, 1340 or 344, operated
contacts 1315 and unoperated contacts 13i7, 1318,
1314 and 1313 to ground. T} i

circuit for locking
relay {342 operated and for operating Telay 4343
from battery through the right-hand winding of
resay 1342, right-hand operated contacts of relay
1342, winding of relay 1343, the left-hand inner
break contacts of relay 1341, 1346, 1344 io ground.

_The operation of relay {343 interrupts the lock-
- Ing circuit of relays 133,

138¢ and 1341, thus
pbermitting these relays to release. A short in-
terval of time after the release of these relays,
relay 1345 releases and prepares anothey locking
circuit for these relays when they are again oper-
ated by transmitting the bBroper code combina~-
tions from the central exchange.

The release of relay 1347, as described ahove,
interrupts the circuit of the start magnet of the
transmitter gt the subscriber’s station 1. This
interrupts the operation of the tape transmitter
to this station and prevents it from transmitting
any more impulses over the transmitting channel
of party line 203. The release of relay #3417, in
addition, short-cireyits the transmitting line ex-
tending to station M. This effectively discon-
nects the transmitting apparatus at this station
from the transmitting channel of barty line 203.

Returning now to the central station, shortly
after the beginning of this second revolution of




the brush -arm {927 cam- 18i5 opens contacts
4914 and permits:relay 1817 to be operated to its
right-hand position. Relay 1811, in'operating to
its right-hand position interrupts the cireuit of
the start magnet 193¢ and causes it to release
o stop:latch 1920 which-will thereupon engage
stop cam 1921 at the end of thissecond revolution.
The relay: 1647; in-operating to its* right-hand
position, removes ground from the upber winding
terminal of relay 1919 and permits this relay to
operate.“ T S - e

Near the end of this second revelution'cam 1915
again recloses contacts 1914. ‘Contacts 1814, in
closing; -again- close & circuit through the upper
winding- of relay 1817 - Approximately one-third
of -a second later, “during ‘which time the ap-
paratus and relays at +the’ subscriber’s station as
described’ above have-adequate time to ‘function,
relay #8917 wiil again be operated to its left-hand
position where it will compléte a circuit for the
operation "of relay 1908  Relay 1908, in operat-
ing will imterrupt the operating ‘circuit of rélay
807 and permit this relay to release. Relay $907,
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in*releasing; interrupts locking "circuit” of relays ~

2004 and 1905, permitting these relays to release. &

The ‘release of relay {967 combletes a circuit for
the operation of rélay 1926.. Relay 1526, in oper-
ating,interrupts the locking circuit of relays 1928
and 1929 and * allows “these relays to release.
Relay 1326, in operating, also completes a lock-
ing circuit for maintaining {tself operated under
control’ of ‘contzcts "1914. - The release of relay
1828 interrupts the operating circuit of relay {919,
thus allowing this relay to release which, in turn,
releases relay $808, thus restoring the transmit-
ting distributor circuit to its normal condition. If
the operator at the central station then wishes
to start the transmission from station L, she will
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mometitarily” operate” key .2610, whereupon the =

opération of the automatic transmitting dis-
tributor at the céntral station will be repeated
and the transmission from station L starfed as
described above with reference to the starting
in the transmission from station M with the ex-
ception that contacts 1316.and relay 1346 will be
operated dt this time instead of contacts 317
and relay $347.

~ Transmission from the. central station
. Messages. may also be transmitted from the
central station to-any of the outlying: subseribers’

stations. Fig:, 17, shows. the .transmitting ap-
paratus  required :abt. the -central station for

transmitting:messages. fo-these outlying stations. ;

Tt is:also possible.for messages 1o be transmitted
simultaneously to two or more of. the stations on
any party.line.  For. example; assume that the
central station has a-message:intended for sta-
tions A.and D connected to party-line 294.: The:
operator at the central station will operate the
keyhoard perforator 1703 in accordance with the
message. to- be transmitted to these :stations.
Prior, however, to perforating the- tape in ac~
cordance with the -messages to ne perforated, the
operator at the central station will first perforate
. blank signal-in-the tape,. followed by a signal
combination - having: a-:single marking impulse’
1f, as assumed, -the messages are intended for:
party :line 201, this combination ‘will have only.
the No. 1 pulse marking and the second, third,
sourth..and-fifth -pulses: spacing: Following this:
impulse the cperator: will perforatea letterssignal
in the tape where it is -required to provide ade-:
quate time for the operation of the switching
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telays.  Following this a'figures signal is per-
forated in the tape and then an activating signal
followed by one or more selécting signaling com-
binations. Under ‘the assumed conditions two
selecting combinations will be transmitted after
the activating - signal combination. Following
this the letters signal will be transmitted and then
the message. C
- YWhen the blank signal, which will have a hole
perforated in the “sixth position in the tape,
reaches the transmitting distributor {781, it will
cause thesixth tape controlled contact to operate
and cause rélay: ITHT to-operate.  Relay (141
would cause any previous connection to be inter-
rupted. Incase the tfansmitting distributor 1701
is idle, operation of this relay at this time pro-
duces rio- useful function. - The single marking
combination causes relay 1706 to be operated and
tHen, when cam 17115 closes contacts T8, relay
{589 is operated providing the receiving channel
of the“partyfiine"l’ﬂ»l‘*is idle. .If the receiving
charinel of party line 201 is busy, relay 1821 will
be operated and the.operation of relay 821 re-
fiGves the operating ground from all of- the
switching relays -employed, to connect the trans-
mitters At the central exchange with the re-
¢eiving channel of party line 281. - If-this chan~
nel is busy, relay 1809 will not operate until it
becomes idle. Consequently, -the -transmitter-
gistributor $701 will remain -at rest during this
interval. When the receiving - channel of the
party line 281 becomes idle; relay {824 will re-
lease and permit relay 1889 to operate. Relay
1869, in turn, will cause relay- 1881 to operate:
The operation -of these two- relays- connect the
trapsmittihg - distributor - 1761 -to the receiving
channel of party line 20, whereupon the trans=
mitting distributor 761 will~transmit signaling
impuises over this-line-in accordance with the
remaining perforations in the tape. :

“In case two or more of the transmitting dis=
fributors . have -stored or are” having stored in
their - respective - tapes: messages: directed to any

¢ particular line-at-a time during- which this line
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is busy; both-distributors will wait until the line
becomes idle. - -Then'the switching relays corre-
sponding to relays: 1801 and 1809 of ‘each dis-
fributor will' be -operated when ‘relay 180 re-
leases. - Relay' 1801~ will- immediately reoperate
and. remain operated -as-long as any cif these
switching relays remain ‘operated.s The fact that
two or more sebs of relays operate, liowever, does
not . permit two -transmitters - to simuitaneously
transmit. over the same-channel. -Only the lower
transmitter will-be- permitted to ‘frahsmit over
the channel because the citreuit through the start
magnet -of the upper tratismitter will ‘be"inter-

., rupted at the lower switching relay correspond-

ing to relay 889> This relay, in’ operating con~
nects battery to a-circuit extending through’ the
left-hand break contacts of relay %602 and 1813,
the! central set of right-hand contacts-of reiay

. 1869, tape control contacts 1782 to ground through'

the winding :0f ‘the-start magnét 1705, The start
magnet - will -operabe in' this: circuit “and release
the transmitter, whereupon the trahsmitter will
transmit signaling impulseés over the receiving
channel of line 281 in accordance with the perfo-
vations in thetape:r—: 75 7 ¥ P
“1n case anocthér set of’switching relays above:
these-relays operate 4t the'same time, the- circuit
of “tite: 'start magnet of thig other transmitter
will:not e domipléte.  ‘Consequently; the distribu~
tors will remain at rest and maintain the circuit
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closed through it. Then, after the transmis-
sion was completed to this channel from the
transmitting distributor (78 and relay 1803 re-
leased, the circuit to the start magnet of the
second transmitter would be completed, where~
upon it would transmit its message over the re-
ceiving channel of party line 201.

Returning now to the assumed conditions
where transmitter (78! has a message intended
for stations A and D of party line 281, a figures
signal will be transmitted from distributor {701
after the switching relays 180f and {809 have
been operated. This figures signal is received
by lins relays 781, 88f, 851 and 80{ of the se-
lectors at stations A, B, C and D. These relays
respond to this signals combination and repeat
it to the selecting magnets 702, 802, 852 and 902.
The selecting magnets, upon receiving this com-
bination, cause the selectors to actuate a mem-
ber corresponding to the platen of a teletype-
writer to ifs figures position where contacts 729
at station A and 820 at station D are closed.
Corresponding contacts are closed at stations B
and C. These contacts are maintained closed
until a letters signal is received. Following the
figures signal, an activating signal will be trans-
mitted over this line and be received by the se-
lecting magnets 782, 862, 852 and 802 of the
permutation code selectors at stations A, B, C
and D. The selecting magnets respond to this
activating signal and cause selectors to close con-
tacts 72{ and 82{ at stations A and D. Similar
contacts are closed at stations B and C. Opera-

ion of contacts 721 completes a circuit for the
operation of relay 783. Relay 783, in operating,
completes a circuit for maintaining itself onerated
under control of the countact 726. Similarly, con-
tacts 24 compicte a circuit for the operation of
relay 882 which also completes a circuit for main-
taining itself overated under control of contacts
828. The next combination transmitted over the
line will represent a selecting impulse for con-
necting a receiving teletypewriter apparatus at
station A to the receiving channel of party line
2¢4. This impulse will be received by all of the
selecting magnets connected to the receiving
channel at stations A, B, C and D. These mag-
nets will all respond to these impulses and cause
their selectors to actuate a pull bar. The actu-
ated pull bar at station A will cause contacts 722
to be momentarily operated. 'The operation of
these contacts completes a circuit for the opera-
tion of relay 784 from ground through the op-
erated contacts 728, operated right-hand and
left-hand contacts of relay 703, operated con-
tacts 722 to battery through the winding of re-
Relay 784, in operating, completes a
locking circuit for maintaining itself operated
under control of relay 705. The pull bars actu-
ated at stations A, B, C and D in response to
this code combination do not close any contacts
at these stations. Consequently, the relays at

these stations remain in their previous condition. .

The operation of relay T04 completes a circuit
for lighting lamp 7383 to indicate that the re-
ceiving apparatus at station A is connected to
the receiving channel. The operation of relay
184 also completes a circuit for the operation of
relay 187 from ground through the right-hand
operated contacts of relay 784, the left-hand
break contacts of relay 785 to battery through
the winding of relay 787. Relay 707, in operat-
ing, connects the receiving relay 648 in series
with the receiving channel of party line 281 so
that this relay will now follow signaling impulses
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transmitted ovér the line and repeat them to the
printer magnet 649 of the receiving teletype-~
writer at station A and cause these signals to be
recorded. :

The next signaling combination to be trans-
mitted over the line will be the selecting com-
bination required to connect the receiving ap-
paratus at station D to the receiving channel
of party line 20f. This code combination will
be received by the selecting magnets 702, 802,
831 and 992 and cause the corresponding select-
ing mechanismsg to operate a pull bar. This puill
bar will cause contacts 922 at station D to mo-
mentarily close and operate relay 904 in a ecir-
cuit pointed out in detail hereinbefore. The
pull bars selected by this combination at stations
A, B and C are not provided with any contacts.
Consequently, the circuits at these stations re-
main -in their previous condition. The opera-
ticn of relay 904 completes a circuit for the
operation of relay 907 and the operation of relay
867 connects the receiving relay 948 in series
with the receiving channel of the party line 201.
This relay will repeat the signals repeated over
this channel to the printing magnet %49 of the

.receiving teletypewriter at station D. The next

signal combination transmitted over receiving
channel of line 20! from the transmitting distrib-
utor 781 will be a letters signal. The selecting
magnets of these stations will respond to this
code combination and cause the selecting mech-
anism %o position the platen member to its let-
ters position, thus opening contacts 720 and 920
at stations A and D and corresponding contacts
at stations B and C. The opening of these con-
tacts interrupts the locking circuit of the relays
7838 and 983 at stations A and D, respectively,
Similar relays are released at stations B and C.
The release of these relays effectively discon-
nects the switching system from these selecting
mechanisms so that when the selecting mech-
anismg respond to the message signals trans-
miited over the system they do not cause any
of the switching relays to operate or release.

Then, when fthe message impulses are trans-
mitted from the transmitter 1761 over the re-
ceiving channel of the party line 201 they will ]
he recorded on the receiving teletypewriters at
both stations A and D. A% the termination of
this message the usual disconnect signals will be
transmitted over this receiving channel. The
same disconnect signal will disconnect the re-
ceiving teletypewriter at both stations A and D
from the receilving channel of party line 20¢ and
thus restore the stations equipment to their nor-
mal condition.

In the foregoing descriptions it has been as-
sumed that the transmission was from the tape
controlled transmitters. The transmission might
egually well have been from the keyboard trans-

-mitters provided at the respective stations pro- .

vided the lever 616 is in either its keyboard or
K position or in its T-K or keyboard and tape
bosition. The operation of the system is essen-

; tially the same under both of these conditions.

.. It s, of course, necessary for the necessary switch-
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ing information to be transmitted in this case
irom the keyboard prior to transmitting the mes-
sage over the system. In case the keyboard is
employed for transmission, it will be necessary to
observe the counter which is opersted by magnet
6§62 each time a message character is transmitted
over this system. This is provided to indicate to
the subseriber when it will be necessary to trans-
mit a carriage return signal and a line feed signal
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to’ plopelly operate the recelvmg teletypewrrter
at the distant subscriber’s station. - The circuit:
of this counter is so arranged that the release
magiet 661 -will be: operated ‘when'® a ‘earriage
retirn sighal is transmitted over thls system so-
that it~will"be in a position to start counting-
the: ehiaracters of the hext line. - 'The circuit of
the ‘counting ‘magnet- 660 is so arranged that it

will'not count various code: ‘combinations repre--

senting. the! various- Sfunctions' such ‘as’ letters”
signals; ﬁgures sxgnals, etc transmltted from the
keyboard. - ©

The-operation of the system for the transmls-
sioff ‘of messages from’ any station to any-other-
station © 1s substantlally the same as descrlbed
Each- of ‘the various commumcatxon paths will
not 'be deéscribed in-deétail “becaiise they may be
composed of any suitable type or combination of

types cornmiumication paths which are well under~ o

stood in tne art and operate 1n thelr usual man-
ner.. -
It should be_hoted however that any sub-
tlansmlt messages (through the central switch-
ing-office)” to any other station connected to the

systein by perforating suitable switching infor--

mation’ in the- tape, or transmitting it from the

keybbard, prioi to the transmission of each mes--

sage:. -Furthermore; any -station may -send mul-
tiple address messages to two or’ more or may
broadceast to-all of the stations connected to any
party line in a manner similar-fo the manner
described in-detail’ above where it was-assumed”
that the central station desired to - -transmit to
stitioris’' A ahd' D ‘simultaneously. - Likewise, the
centfal station ‘tay simultaneously” transmit to
as’ many ‘of: the” subscrlbers connected to any
party liné a3 may be desired." :

‘Furthetrmore,” any subscrlber on a party line
may transrmt messages ‘to. any other subscrlber
swm:hmfr mfm matron to- the ¢entral statlon over
thé transmitting” charnel.”“At the central sta-
tion' this sw:tchmg information will serve to relay-
messages from the fransmitting channel- fo the
réceiving channel of ‘this partyline in the same
mannéer that it 1e1ays messages-from-the trans-
miittiig chaininel to the rece1v1ng channel of any
other individual or party line: i

‘Part§ lines 28 and 202 ‘are Provided: W1th re-
ceivirig teletypewriters- individual to these lines.*
As deseribed ‘withireférence t6 Pig. 10, messages
received from thesé party-iines 201 and 262 in-=
tended for the central station are: ‘recorded on’
these Téceiving - teletypewrlters ‘Receiving telé-
typewriters individual to each of the party linés
afe provided for only those party lines from which-

a-stibstantial proportion of the originating mes-
Sages afe intended for the’ central ‘station.’

“Tn Gase cnly 3 small proportion ofthe messages
ougrnatmg on’ a palty hne is ‘intended for the’
central station:- no’ receiving - teletypew*vter will’
be' provitded individual td' the paxty line. Such’
party* lines “have been illustrated” in Fig. 14 and
términdte at the central station’in g reperforauor
Megsages originating upon these ‘liriés intendéd”
for ‘the central office’ dre dirécted through the’
reperforators connected to these lines; the trans-
mitting - disty iblitors controlied by the tape from
these reperforators; and the switchmg equ1pment
' the'fecdiving teletypewriter: 16307 ’Ihe repery
forato nsmitters distiibutois ‘and” ‘switching
equipimetit confiectad to-lines of this-typeé operate:
in substantially the same manner as the equip-
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ment connected to the other type of party lmes
as -described ‘above. : The receiving only teletype-"
writer 18280 acts just asif it ‘'were connected to a
receiving only channel extending to another sub-
scriber’s station éxcept that it is actually located”
at the central station, so that ho geographically
long telegraph line is connected between 1t and
the central station. g

It -is also to be understood that this mventlon
is'not limited to the specific circuits of the pre--
ferred embodiment of this invention described in-
detail above beeause many modifications of these
circuits and other circuits of a similar nature for
performing the sameé functions will at once ap-
pear Gbvious to persons skilled in the art-of auto-
matically switching comimunication circuits. * For
example, a simiple switching system is shown con-:
nectéd to the transmitting distributor which is
capable of selecting five different circuits. Tt is’
to be understocd, however, that other equivalently
functioning types of switching circuit may be em--
ployed-and may select as many communication
circuits as may be desired without departing from’

- this invention, the scope of which is defined in
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the following claims.

What is claimed is:”

1. A communication system comprisihg a plu--
rality of outlying stations, a central station, trans-
mitting and receiving apparatus located at each
of said cutlying stations, a communication chan-
nel connected hetween each’of said outlying sta-
tions and said central station for transmitting im-
pulses’ from the transmitting apparatus at each

i of-gaid cutlying stations to said centrai station,

g second: communication channel connected be-
tween each of said outlying stations and said cen--
tral staticn for transmitiing impulses from said
central station to said outlying stations, switch--

“ing apparatus at $aid outlying stations connected

to said secend communication channel for coin-
nectingsaid-transmitiing apparatus to said first
communication channel and for connecting said’
réceiving ‘apparatus to said second channel, and
means at said central statlon for contlolhng sald

5 switching apparatus.

2. A communication system comprising a plu-
rality of outlyitig stations; = central station, trans--
mitting and receiving agparatus at each of said
outblyinig stations; a communication channel con--
nectéd between' each of said outlying stations and:
said ~central station for transmitting’ impulses-
from the transmitting apparatus at each of said-
otitlying stations 1o said central station, a second-

“reommunication channel connected between each-
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of said outlying staticns and said -central station
for transmitting impuises from said central sta--
tion to sdid outlying gtation, switching apparatus-
at'éach of'said outlying stations connected to said”
sécond communicaticn channel fcr -connecting
said iransmifting apvaratus to said first com-
niuniéation ‘channel and ‘for connecting said re--
ceiving apparatus to- said  second channel and-
meais ab said central station for eontralling said
switching ‘appraratus, means: at each of said out-
Iying stations for trahsmitting a distinetive sig-
nal to said central station when all of the in-
formation available for transmission has been
transinitted, and means at said central statmn

“for respondmg to'said distinctive signal.
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’3.In"a signaling system, -a’' central station, a’
plurality ‘of outlying stations, each comprlslng
transihitting and  receiving apparatus, s signal
transmitting system connectmg said outlying sta--

‘tions to- sdid eentral-station comprising ‘a first’

line connected to each of said outlying stations
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and sald central station for transmitting im-
pulses from said outlying stations to said central
station, a second line connecting each of said out-
lying stations and said central station for trans-
mitting impulses from said central station to said
outlying stations, and switching apparatus at
each of said outlying stations connected to said
second line for connecting said transmitting ap-
paratus to said first line and for connecting said
receiving apparatus to said second line in re-
sponse to permutation code signals transmitted
over said second line.

4. In a telegraph system, a central station, a
plurality of outlying stations, each comprising
transmitting and receiving apparatus, a tele-
graph transmission system connecting said out-
lying stations to said central station comprising
g, transmitting line connected to each of said cut-
lying stations and said central station for trans-

mitting impulses from said outlying stations to 2

said central station and a receiving line connect-
ing each of said outlying stations and said cen-
tral station for transmitting impulses from said
central station to said outlying stations, switch--
ing apparatus at each of said outlying stations
connected to said second line for connecting said
transmitting apparatus to said transmitt'ng line
and for connecting said receiving apparatus to
said receiving line in response to permutatioh:
coce signals transmitted over said receiving line,
apparatus at said central station for interrupt-
ing communication over said receiving line with-
out mutilating any of the code combinations of
signaling impulses being transmitted thereover,-
means for transmitting the permutation code
comb’nations of switching impulses, and means
for reestablishing the communication over said
receiving line without adding any additional code
combinations to said message currents and with-
out mutilating any code combinations of said
message currents,

5. A selector responsive to permutation code
groups of impulses, a first switching apparatus
controlled by said selector, a second switching
apparatus also controlled by said selector, means
for energizing said first switching apparatus in
response to g particular group of impulses, means
for controlling said first switching apparatus by
succeeding code groups and means for deenergizs’
ing said first switching apparatus by a second
particular group of impulses, means for energiz-
ing said second switching apparatus in response
to a third particular group of impulses, and means
for deenergizing said second switching appara-:
tus.

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

- means for selectively connecting said signal re-

sponsive devices to said incoming line under con-
trol of said selector and said first switching de-
vices, means responsive to a second particular
group of impulses for interrupting said operative
connection, a second groun of switching devices,
means controlled by a third group of impulses for
operatively connecting said second group ' of
switching devices to said selector, means respon-

: sive_to said third .group of impulses for discon-

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

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

- the transmitting apparatus at one of said sta-
" tions to said line and means responsive to other
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permutation code groups of impulses for inter-
rupting said last mentioned operative connection
and restoring the connection between said pre-
viously selected receiving device and said line.

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

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

- signals received from said source, a tape-con-
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trolled transmitter supplied operative inde-

‘pendently of said tape with and controlled by

said perforated tape, means responsive to a par-
ticular code group of telegraph signaling im-
pulses received from said source, an operative
connection between said perforating apparatus
and sald tape-controlled transmitter jointly con-
trolled by said responsive means and the supply
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of tape between said perforating apparatus and
said tape-controlled transmitter.for automaticglly
perforating an additional-supply of-tape, and
additional means for-controlling said -opsrative
connection for stopping: the automatlc -perfora~-
tion of said tape. -

- 10.1In a telegraph system a perforatmg ‘ap-
paratus a tape, a source of telegraph signals, an
opevative connection between said source of tele-
graph signals and said perforating apparatus for
perforating tape in- accordance with - telegraph
. signals received from said source,.a tape-con-
trolled transmitter- supplied with and controlled
-by said perforated tape, means responsive-to a
-particular code- group of telegraph signaling im-
pulses received. from said source, an. operative
connection between said perforating apparatus
and said tape-controlled transmitter jointly con-
trolled by said responsive means and the supply
.of tape between said perforating apparatus and

perforating an additional supply of tape, addi-
tional means for controlling said operative con-
nection by said perforating apparatus for stop-
ping the automatic. perforation - of tape,--and
manual means also controlling said- operative

connection for stopping the automatic operatmn' 7

of -said perforating apparatus.
11. A telegraph system comprising a telegraph
transmission system, g plurality of geographically

telegraph system, a transmitting device located at
-each. of said stations, means for normally -dis-
abling each of said telegraph transmitting devices,
and means responsive to permutation code groups

said disabling means ineffective at any given time.

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

signaling impulses transmitted.- over saig line.
13. A telegraph perforating mechanism com-

prising »a receiving mechanism. a receiving mag-

net. a flexible tape, a selector mechanism con-

ments each of which is positioned in response to
a different impulse of a received code comhina-
tion of impulses. a perforating means associated
with each of snid elements for perforating said
tape in accordance with the received impulses, an
additional selecting element, an additional perfo-
rating mechanism controlled by said additional
element for perforating an additional hole in said
tape, and control means for positioning said ad-
ditional element under control of said first-men-
tioned elements.

14. A telegraph system com’orlsing a telegraph
line. o first telegraph transmitter connected to
said line, a second telegraph transmitter con-
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nected to said line, at least one switching device:.

connected to said telegraph line. at least two tele-
grarh instruments controlled by said switching
device. means for transmitting telegraph siznal-
.ine impulses over said line from said first tele-
grach transmitter, means for disabling said first
transmitter at the end of any code group of
siznaling imvulses being transmitted over said
-line;-and means, for transmitting switching code
-groups of telegraph- impulses: from said second

35
of impulses for selectively rendering only one of .
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transm1tter for controllmg said switchlng ap-
. -_paratus -

-15. A telegraph system compnsmg a telegraph
llne a first telegraph -transmitter-connected-to
said lme -a- second telegraph transmmtex -con-
nected to said line, at least -one switching device
connected - to said telegraph line, at least two
telegraph instruments controlled by said switch-
-ing device, means:for transmitting telegraph sig-
naling impulses over said- line from said . first
.telegraph transmitter, means for disabling- said
first transmitter at the end of any code group of
signaling impulses being transmitted over said
line, means for transmitting - switching -code
groups of telegraph impulses from said second
transmitter for controlling said .switching appa-

-ratus, and means. for rendering ineffective. said

disabling means after said code groups of switch-
ing impulses are tzansmltted over said teleglaph
line. -« -~

16. A telecraph system comprlsmg a first sta-
tion, a second station, and a telegraph transmis-
sion system extending between said stations, a
Afirst and a second telegraph transmitting appa-
‘ratus at-said first station,-a first and a second re-
.ceiving apparatus -at said second station, switch-
ing apparatus at said second station for connect-
-ing- said first receiving apparatus to said trans-
mission system, and switching apparatus at said
first station for connecting said first transmitting
apparatus to said transmission system, switching
apparatus at said first station for automatically
connecting said second- transmitting apparatus
to said system, means for automatically stopping
said first transmitter- at the completion of any
code group upon-the connection of said second
transmitter to-said transmission. system, means
at said second station responsive to the operation
.of .said.second- transmitter for interrupting the
connection ‘hetween said first receiver and said
transmission-system,- means-at -said. first station
for again initiating transmission from said. first
Sdransmitter upon the disconnection of said sec-
ond transmitter, and means at said second sta-
tion for reestablishing a connection between said
Airst receiver and said transmission channel at
said second station upon the completion of trans-
mission from said second transmitter.
. . 17..In a -telegraph system, a first station, a
second- station, a telegraph transmission system
-connected between said stations, a telegraph
transmitter at said first station, means for con-
necting said transmitter to said transmission
system, a-signal responsive device at said second
station.connected to said-telegraph transmission
system, telegraph receiving apparatus at said sec-
cnd station, switching apparatus connecting said
telegraph receiving apparatus to said transmis-
‘sion system, a special transmitter at said first sta-

@0 tion, switching equipment for connecting said

.8Special transmitter to said transmission system,
apparatus operative upon the connection of said
special transmitter to said transmitting system
for automatically stopping the transmission from
‘said first fransmitter at the completion of the
-code group of signaling impulses then in progress
of transmission, means for transmitting a special
first signal from said special transmitter which
is not recorded by said telegraph receiving appa-
ratus for disabling said receiving apparatus, and
- ‘means responsive to-the last signal transmitted
from said.special transmitter -at the completion
of transmission therefrom for rendering said dis-
-abling means ineffective, and other means oper-
: atlve upon the dlsconnectlon of sald special trans-
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mitter from sald transmission system to again
. initiate transmission from said first transmitter.
18. A main signaling line, a selecting device
- responsive to permutation code groups of im-
pulses received from said main signaling line,
first group of local lines, a second greup of local
lines, a switching system connected between said
selecting device and said first group of local lines,
and a second switching system connected between
“said second group of lines and said selecting de-
vice, means responsive to permutation code groups
of signals received over said main line for ener-
gizing one of said switching systems and extend-
ing at least one of the lines of said first group
of lines to said main signaling line, means re-
'sponsive to other permutation code groups of im-
pulses for energizing said second switching system
“and extending at least one of the local lines of
said second group of lines to said main line, and
means responsive tc other permutation code
groups of impulses for disconnecting the local
lines of the respective groups from said main
line.
19. In a communication system, a main line,

a selecting device responsive to permutation code ¢

groups of impulses, a first group of Iccal lines,
a first switching system connected between said
local lines and said selecting device, means re-
sponsive to permutation code groups of impulses
received over said main line for energizing said
switching system and for selectively extending
the fransmission path of said main line to any
of said local lines, a second group of local lines,
a second switching system connected between said
selecting device and said second group of lines,
means responsive to certain permutation code
groups of impulses received over said main line
‘to energize said second switching system and dis-
able the transmission path between said first
group of local lines and said main line, other
means for selectively extending the transmission
path of said main line to any of said second group
of lines to said main line, and means responsive
to other permutation code groups of impulses
received over said main line to deenergize said
second switching apparatus but maintaining the
transmission paths between said second grounp of
lines and said main line and reestablishing the
path hetween previously selected local lines of
said first groun and said main line.

20. In a telegraph system, perforating appa-
ratus controlled by received telegraph signals, a
tape perforated by said apparatus in response
to received telegravh signals, a tape-controlled
telegraph transmitter, means for supplying said
tape to said telegraph transmitter, means for
automatically perforating tape, means responsive
to a plurality of certain code groups of received
telegraph signaling impulses, an operative con-
nection between said perforating apparatus and
said tape-controlled transmitter jointly con-
trolled by said responsive means and the supply
of tape between said perforating apparatus and
said tape-controlled ftransmitter for automati-
cally verforating an additional supnly of tape,

- and means independzsnt of said supply of tape re-
sponsive to any succeeding code group of im-
pulses for interrupting the automatic perforation
of said additional supply of tape.

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

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

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

24. In g telegraph system, a central station, a
plurality of outlying stations, telegraph lines
connected between said outlying stations and
said central stations, a plurality of telegraph
transmitters for transmitting over said lines,
means for automatically and simultaneously con-
necting more than one of said telegraph trans-
mitters to one of said lines, means for disabling
all but one of the telegraph transmitters con-

‘nected to said one line, and means operative at

the end of transmission from the operative trans-
mitter for disconnecting said transmitter from
said line and rendering the disabling means of
the succeeding transmitter ineffective.

25. In a telegraph system, a telegraph station,
a plurality of telegraph lines connected to said
station, a plurality of telegraph transmitters con-
trolled by tape having permutation code groups
of signals recorded thereupon, means for auto-

‘matically connecting any of said transmitters to

any of said lines and means for simultaneously
connecting at least two of said transmitters to
any one of said lines, apparatus for rendering all
but one of the transmitters connected to any
given line ineffective, and means responsive to a
single code group of signals recorded by said tape
for disconnecting ecach of said transmitters from
said line in turn and for rendering ineffective
the disabling means of a succeeding transmltter
connected to said line.

26. A telegraph system comprising a telegraph




2,495,682

€3

station, a plurality of telegraph lines conneﬂted‘

to sa1d station, a plurality of.telegraph.trans-
mlctexs located at. said. statlon switching appa-
atus for connecting any of -sald transmitters to
any ‘of said lines, means operative upon the con-
nectmn of any of said transmitters. to any of
said lines for applying a busy condition to said
line, means responsive to said busy condition for
1eventm« the connectlon of any other transmit-
tels to said line, means responsive to the removal
of said busy condition for connecting to said line
all the transmitters conditioned to transmit
thereto, and means for disabling all but one of
the transmitters connected to said line and ap-
Jparatus for rendering said disabling means inef-
fective one at a time upon the completion of
transmission by each pr eceding transmitter.

27. In a telegraph system, a central telegraph
statloﬂ a remote telegraph station, a .telegraph
_hne extending between said stations, a signal de-
vice located at said cemfral station, a telegraph
transmitter located at said remote station con-
trolled by a tape having telegraph signals re-
corded thereupon, means at said central station
for initiating the operation of said telegraph
transmitter, and méans responsive to certain sig-
nals recorded on said tape for stopping the opera-
tion of said transmitter and energizing said sig-
nal device at said central station.

28.. A telegraph station comprising an incom-
ing telegraph.line, a receiving device responsive
to permutation code groups of received impulses,
switching apparatus mcludmg means for ener-
gizing said switching apparatus operated by said
‘receiving device in response to certain permuta-
tion code groups received over said incoming line,
a plurality of local telegraph circuits terminating
in said ststion, means controlled by said receiving
.device and said switching apparatus for extend-
.ing. the transmission path.of said incoming line
to said local circuifs selectively in response to
.certain received.permutation.code groups of im-
. pulses, andé means responsive to all.other permu-
tation code groups of impulses for deenerglzmg
said switching apparatus.:

29. A telegraph system comprising a plurality
of telegraph stations, telegraph channels extend-
Aing to all of said telegraph stations, a telegraph
receiving device located at, each of said stations

-responsive. to. permutation code groups of tele- ;

graph signaling impulses received from said tele-
.graph channel, switching apparatus at each of
said stations, local telegraph circuits terminating
-at each of said stations, means responsive to one
permu tation. code group of impulses for energiz-
ing the switching apparatus at at least a portion
of said plurality of telegraph stations, means re-
sponsive to the succeeding group of permutation
signals received from said channel for selectively
.extending the transmission path .of said channel
to one of the local circuils at one of said tele-
~graph stations at which said switching apparatus
-is energized and for deenergizing said switching
apparatus thereat, and means at all of the other
_stations for deenergizing their respective switch-
ing apparatus in response to the reception of said
-second. group of permutation code impulses.

30. In a telegraph system, a -selecting device
responsive to pelmutatlon code groups of signal-
ing conditions, a. first group of selectable. ele-

.ments, a second group of selectable elements,.

.means responsive to predetermined code groups
-of impulses for establishing an operative connec-
-tion between said selecting device and said first
gwup of selectable elements for. causing said se-
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”‘lecting device to select certain elements of said

first group of selectable elements in response to
succeeding permutation code groups of signaling

_conditions, and means operable independently of
the selection of. any of said first elements and

responsive to other permutation code groups of
signaling conditions for establishing an operative
connection between said selecting device and said
second group of selectable elements for causing
said selecting device to select certain elements
of said second group of selectable elements in re-
sponse to succeeding code groups of signaling con-
ditions.

3l.Ina telegraph system a selecting device re-
sponsive.to permutation code groups of signaling
conditions, a first group of selectable elements, a
second group of selectable elements, means re-
sponsive to predetermined code groups of impulses
for establishing an operative connection between
said selecting device and said first group of se-
lectable elements for causing said selecting device
to select certain elements of said first group of
selectable elements in response to succeeding
permutation code groups of signaling conditions

and means responsive to other permutation code

‘groups signaling conditions for establishing an
operative connection bhetween said selecting de-
vice and said second group of selectable elements
for causing said selecting device to select certain
elements of said second group of selectable ele-
ments . in response to succeeding code groups of
signaling conditions, and means responsive to
other permutation code groups of signaling con-
ditions for disrupting said operative connections.

32. A selecting device responsive to permuta-
tion code groups of impulses, a first switching ap-
paratus controlled by said selecting device, a sec-
ond switching apparatus independent of said first
switching apparatus. also controlled by said se-
lecting . device, means for energizing said first

_ switching apparatus in response to particular
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permutation code group of impulses, means for
controlling said first switching apparatus by suc-
ceeding code. groups, means operable independ-
ently of prior control of said first switching ap-
paratus for energizing said second switching ap-
paratus in response to another code group of im-
pulses, and means for controlling said second
switching apparatus by succeeding code groups
of impuises.

33. A selecting device responsive to permuta-
tion code groups of impulses, a first switching ap-
paratus controlled by said selecting device, a sec-
ond switching apparatus independent of said first
switching apparatus also controlled by said select-
ing device, means for energizing said first switch-

.inz apparatus in response to particular permuta-
tion code group of impulses, means for controlling

said first switching apparatus by succeeding code
groups, means operating independently. of said
first switching apparatus for energizing said sec-

" ond switching apparatus in response to other per-

mutation code groups of impulses, and means for
‘controlling said second switching apparatus by

‘succeeding code groups of impulses, and means
- for deenergizing said switching apparatus.

34. A selecting device responsive to perrmuta-
tion code .groups of impulses, a first group of
switching devices controlled by said selector, a
second group of switching devices also controlled
by .said selector, means for energizing said

_switching devices, means responsive to particular
‘permutation code group of impulses for deener-

izing -all of the switching devices of said first

,group, ‘and means.responsive. to other particular
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bermutation code groups of impulses for de-
energizing all of said second group of switching
devices.

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

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

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

38. A telegraph system, a telegraph transmit-
ter, a perforated tape for controlling said trans-
mitter, a plurality of telegraph channels con-
nectabie to said transmitter, means responsive
to predetermined signals stored in said tape for
causing said transmitter to advance said tape
without transmitting the subsequent signals per-
forated in said tape over any telegraph channels,
and means responsive to other signals stored in
said tape for stopping the automatic advance of
sald tape and selectively connecting said trans-
mitier to at least one of said telegraph channels.

39. A telegraph system comprising a telegraph
transmission system, a plurality of geographically
separated telegraph stations connected to said
telegraph system, a telegraph transmitting de-
vice located at each of said stations for trans-
mitting telegraph signals only to a single station
connected to said transmission system, means for
normally disabling each of said telegraph trans-
mitting devices, and means responsive to per-
mutation code groups of impulses transmitted
only from said single station for selectively. ren-
dering only one of saigd disabling means ineffec-
tive at any given time.

40. A telegraph system comprising a telegraph
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transmission system, a central station connected
to said transmission system, a plurality of geo-
graphically separated telegraph stations con-
nected to said telegraph system, a record con-
trolled telegraph transmitting device located at
each of said plurality of telegraph stations for
transmitting telegraph signals only to said cen-
tral station, means for normally disabling each
of said telegraph transmitting devices, and means
responsive. to permutation code groups of im-
bulses transmitied only from said central station
for selectively starting only one of said trans-
mitters and rendering its disabling means in-
effective at any given time.

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

-in response to a code combination selectively
identifying said station for rendering said uni-
versal contact ineffective.

42. A telegraph system comprising a telegraph
transmission system, a plurality of geographically

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

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

' selectively identifying said station for rendering
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said universal contact ineffective, said contact in-
dividual to each of said stations when operated
having a period of effective operation completely
overlapping the period of effective operation of
said universal contact.

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

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

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

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

48. In a telegraph system, a plurality of tele-
graph stations, a first group of telegraph instru-
ments located at a plurality of said -stations, a
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second group of telegraph instruments also lo-
cated at a plurality of said stations, a first group
of switching devices for controlling said first
group of instruments, a second group of switch-
ing devices for controlling said second group of
instruments, apparatus responsive to received
telegraph signals for selectively controlling said
switching devices, instrumentalities responsive to
g predetermined group of signals received in con-
secutive order for establishing an operative con-
nection between said first group of switching de-
vices and said apparatus responsive to received

telegraph signalg, and other instrumentalities re-

sponsive to another predetermined group of sig-
nals for establishing an operative connection be-
tween said apparatus responsive to received tele-
graph signals and said second group of switching
devices.

49. A telegraph system coinprising a central
station, a plurality of secondary switching sta-
tions, a common telegraph transmission system
extending between said secondary switching sta-
tions and said central station, a plurality of local
stations associated with said secondary switch-
ing stations, telegraph transmitting apparatus lo-
cated at a plurality of said local stations, tele-
graph receiving apparatus located at a plurality
of said local stations, signal responsive devices
at said secondary switching centers for establish-
ing 2 trancmission path to at least one of said
loca] stations for every message transmitted over
said system, other signal responsive devices re-
sponsive to a predetermined pattern of signaling
conditions for selectively controlling said trans-
mitting apparatus, and apparatus at said secong-
ary switching centers responsive to said pattern
of signaling conditions for temporarily interrupt-
ing the transmission path connecting a local sta-
tion to said transmission system for the duration
of said predetermined patiern of signaling con-
ditions.

50. In a telegraph system, a plurality of sta-
tions each comprising a storage controlled tele-
graph message transmitter, means at one station
for conirolling the initiation of transmission from
another station, said means comprising elements
for originating transmitter start codes independ-
ently of the storage of said telegraph message
transmitter at said one station, means operable
under control of said elements for scnding trans-
mitter start codes to said osther station, and means
controlled by and under control of said transmit-
ter start codes to start said storage controlled
telegraph transmitter at said other station.

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

52. A telegraph system comprising a line ex-
tending from a control office to a plurality of
way staticns, a storage controlled transmitter at
the control office for transmitting over said line
messages directed to one or another of the way
stations, means at the way stations for selectively
receiving messages directed thereto, transmitting
means at each way station for transmitting mes-
sages toward the control station, receiving means
at the control station for recording said messages,
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fieatis at the control station for sending selective
signals to the way stations to start the transmit-
ters thereat one at a time, additional means at
the control station operative to interrupt outgo-
ing message transmission from the message trans-
mitber thereat to allow said control signals to be
sent, and means for resuming transmitting mes-
sage signals after the sending of said contro] sig-
nals.

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

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

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

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

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

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

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

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

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

62. In a telegraph system, a storage medium for
storing code combinations in physical form,
transmission means controlled by said storage
medium, a plurality of channels of telegraphic
transmission extending from said transmission
means, devices operable under control of and in
accordance with certain code combinations
stored in said medium to selectively broadecast in-
formation to a plurality of receiving stations,
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and: paths sélectively automatically . controllable
whereby. any. one of a plurality of said stations
may cause the storage of code. combinations. in
said. medium.
63. In combination, a. tape controlled frans-

mitter, means for supplying the.tape thereof with.

successive groups of code combinations in groups
constituting messages preceded by address. codes
and followed by end-of-message indications, and
selective means for determining the transmission
of. successive messages to one or a plural number
of stations selectively. according to the address
codes.

64. In combination, a system of telegraphic
transmission including automatic storage type
telegraph transmitters each controlled by stored
code combinations, means for supplying. code
combinations thereto, a plurality of geographi-
cally. separated recorders, selective means con-
trolled. by and in accordance with certain of the
stored code combinations selectively for controi-
ling recording of certain of said code combina-
tions representing messages by a smgle one or a
plural number of said recorders.

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

66. In combination, a system of telegraphic
transmission including automatic storage type
telegraph transmitters each controlled by stored
code combinations, means for supplying code
combinations thereto, a plurality of geographi-
cally sepalated recorders, selective means con-
trolled by and in accordance with stored code
conr'bmamons assicned to individual ones of said
recorders for controlling recording of code com-
binations representing messages by the individual
recorders, and means whereby said selective
me=ans responds to sequences of said code com-
birations to control recording of code combina-
tions representing messages by a plurality of said
recorders corresponding to the code combinations
of said seguences. '

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

68. In combination, a system of telegraphic

transmission inciuding automatic storage type

telegraph transmitters each controlled by stored
code' combinations, means for supplying code
combmatlons thereto, a channel of transmission
leading away from said transmitters fo a plural-
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ity of geographieally separated: recorders, selecs"
tive. means controlled by.and in accordance with.
stored code comhbinations assigned.: to. individual.
ones of said recorders. for controlling recording of:
code combinations representing messages by the
individual recorders, and means whereby said sé-
lective means responds.to sequences of said code :
combinations to. control recording of code com-
binations representing messages by a plurality of
said recorders corresponding to the code combi-
nations of said sequences.

69. In. g telegraph systein; a plurality of tele-
graph stations; a telegraph line extending to:
said stations; telegraph transmitting apparatus-
located at a plurality of said stations; telegraph-
receiving apparatus located at a plurality of said’
stations; signal responsive apparatus; first con--
trol apparatus for selectively establishing an-
operative association of said transmitting appa-.
ratus with said telegraph line; a second control-
apparatus for selectively establishing an opera--
tive association of said receiving apparatus with:
said telegraph line; operative connections be-:
tween said line, said control apparatus, and said
sienal responsive equipment for rendering one’
of said operative associations effective in resporise-
to a succession of predetermined code combina-
tions received over said line in a predetermined-
order; and other operative connections between
said line, said control apparatus, and said signal
responsive equipment responsive to other pre-
determined signals for rendering said another:
of operative associations effective and rendf=r1ng
said one operative association ineffective. ’

70. In combination, a telegraph line, a plu-*
rality of transmitting apparatus associable with
said line, a plurality of receiving apparatus asso-"
ciabie with said line, equipment responsive to’
signals received over said line, connections con--
trolled by said equipment in response to a group-
of predetermined code combinations received over
said line in predetermined order to selectively:
associate said transmitting apparatus with said-
line; other connections controlled by said equip-
ment in response to another group of predeter--
mined code combinations received over said line-
in a predetermined order to selectively associate
said receiving apparatus with said:line, and inter--
control means whereby operations of said equip--

nent to establish gaid connections of transmit-
ting apparatus and receiving. apparatus are mu—
tually exclusive.

71. In combhination, a telegraph line, a plu-’
rality of transmitting apparatus associable with-
said line, a plurality of receiving apparatus asso-
ciable with said line, equipment responsive to
signals received over said line, connections con--
trolled by said equipment in response to a group:
of predetermined code combinations received-
over said line in predetermined order to selec-"
tively associate said transmitting apparatus with
said line, other connections controlled by sa id-
equipment in response to another group of pre--
determined code combinations received over said-
line in a predetermined order to selectively asso-:
ciate said receiving apparatus with said line, and
interconnections whereby during selective asso-'
ciation of the transmitting apparatus the asso-
ciation of the receiving apparatus is 1endezed
ineffective,

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

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

74. In a telegraph system, a transmitter of
character representing codes in groups compris-
ing messages, remote recorders for said codes, 2
medium of transmission interconnecting said
transmitter with said recorders, means control-
lable remotely from said recorders for associating
any thereof with said medium for recording a
message sent by said transmitter, means for in-
terrupting the transmission of said message from
said transmitter and transmitting other codes
not a part of said message, mesns operable to
prevent recording of said other codes by said
recorder, other code responsive means associated
with said medium operable by said other codes,
and means operable upon resumption of trans-
mission for resuming recording by the same re-
corder or recorders as before the interruption.

75. In a telegraph system; an automatic stor-
age controlled transmitter associable with a
channel of transmission for transmission there-
over of stored code material; a receiving recorder,
separated from said transmitter by said channel,

but associable with said channel for recording 3

such code material; a selectively conditionable
element, operable when conditioned to establish
a non-recording condition of said recorder;
means operaple during the time of association
of said recorder with said channel for interrupt-
ing said transmitter and acting remotely over
said channel to condition said element, the action
over said channel being transmission of a condi-
tioning effect not causing recording by said re-
corder; means for transmitting over said channel
during the non-recording condition of said re-
corder codes not recorded by said recorder; and
means operable over said channel to restore the
recording condition therecf and thereafter re-
sume transmission at the point of inferruption.

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

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

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

79. A system as set forth in claim 78 in which

means is provided for initiating the operation
of the code transmitter upon the connection of
the transmitting means at said first office to the
line or channel to the second office.
- 80. A printer selector for connecting a nor-
mally inoperative circuit or receiving unit to
a transmitting line comprising contacts, means
for operating said contacts upon the receipt of a
predetermined code combination, other contacts,
means for operating said other contacts during
each cycle of the selector and circuit-controlling
means jointly controiled by said contacts.

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

82. A combination of signaling equipment
comprising an incoming transmission channel
supplying permutation codes including directing
codes and message codes, a plurality of recording
instruments capable of recording said message
codes on respective media associated with said
instruments, means normally associating one of
said instruments with said channel for recording
of incoming message codes, switching means con-
trolled by one of said instruments in response to
one or more directing code combinations for dis-
associating said one instrument from operative
association with said source and associating the
other therewith, means including means respon-
sive to an end-of-message code combination or

18 combinations for returning said one instrument
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to its normal association with said channel &
transmitter adapted to be controlled by one of
said media extending in nermally unbroken rela-
tion from its respective instrument to its trans-
mitter, other channels of transmission, and ele-
ments selectively operable in accordance with
one or more of said directing codes as sensed by
said transmitter for selectively directing groups
of said message codes comprising individual mes-
sages over one or another of said channels.

83. A signal receiving station comprising a
printing mechanism and a perforating mecha-
nism, a transmission path supplying message
code groups of impulses preceded by directing
code groups of impulses, apparatus selectively re-
spensive to directing code groups of impulses
preceding each message code group of impulses
for alternatively associating one or the other
but not koth of said mechanisms with said path
to record the following message code groups of
impulses means responsive to a code combination
or combinations constituting an end-of-message
signal appended to each message for temporarily
terminating reception by said perforating mech-
anism to permit the subsequent directing code
groups of impulses to determine whether said
printing mechanism or perforating mechanism
will be associated with said path for the next
message, a medium in which said perforating
mechanism perforates code groups, a transmitter
confrolled by soid perforated code groups, said
medivm being normally continucus between said
perforating mechanism and said transmitter,
means operable in a selective manner for associ-
ating said transmitter sclectively with a plu-
rality of channels of telegraphic communication
for {ransmitfing messages thereover, means re-
sponsive to end-of-message signals perforated in
said medium to stop said transmitter at the end
of each message transmitted thereby fto allow
operation of said selectively operable means to
determine ths channel to which the next message
is to be transmitted.

84. Apparatus for selectively operating a
switchivg device comprising selector means re-
sponsive to permutation code combinations, a.
contact actuatable under contro! of said selective
means to prepare for a switching operation in
response to a particular code combination, an
element conditioned for subsequent switching by
actuation of said contact, a switching contact op-
erable to operate said switching device by a

selected code combination chosen from all the

code combinations capable of operating said selee-
tor means when said element is conditicned, and
restoring means overable by 2 universal con-
tact upon the receipt of a code combination
other than said selected code combination to
uncondition said element.

85. Apparatus for selectively executing a
switching operation comovrising selector means,
a switching circuit rendered effective in response
to a sequence of particular code combinations
operating said selector means, a contact operated
in common by all code combinations, control
means operated by said common contact upon
the infterposition in said sequence of a code
foreign thereto, and a circuit changer operable
to prevent said switching circuit from being ren-
dered effective upon the operation of said con-
trol means regardless of the actuation of the
selector by the remainder of the sequence.

86. Apparatus for selectively executing a
switching operation comprising a selector, selec-
tor controlied contacts, one of said contacts be-
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ing selectively operable by said selector, appara«-

tus conditioned by the operation of said one con-

tact when operated, one of said controlled con-

tacts being a universal contact operable in re-
s sponse to all code combinations, and means con-
trolled incident to operation of said universal
contact and some particular contact to execute
said switching operation, in combination with
means effective incident to operation of said uni-
versal contact without operation of said particu-
lar contact to uncondition said conditioned ap-
paratus.

87. Apparatus for selectively operating o
switching device comprising selector means re~
sponsive te permutation code combinations, a
contact actuatable to prepare for a switching
operation in respounse tc a particular code com-
bination, an element conditioned for subsequent
switching by actuation of said contact, a switch-
ing contact operable to operate said switching
device hy a selected code combination when said
element is conditioned, and restoring means op-
erable by a universal contact upon the receipt
of a code combination other than said particular
and selected code combinations to uncondition
said element.

88. The method of
systems, the second of

operating two telegraph
which includes a storage
controlled transmitter, which comprises sending
from a station on the first system to a station
common to the first and a second system a series
of code combinations including a cocde combina-
tion designed to identify a station of address of
the second system together with each message,
causing the code combkination to control the
recording of the message at the common station
when the code combination identifies the com-
mon station as the station of address, and caus-
ing the storage of the message in the storage of
the storage controlled transmitter of the second
system when the code combination identifies as
the station of address some station of the second
system other than the common station.

88, The method of operating two telegraph
systems, the second of which includes a storage
centrolled transmitter which comprises sending
from a station of the first system to a station
common to the first and second systems a series
of code combinations designed to identify the
station to which the accompanying message is
to be transmitted, causing the code combinations
to control the recording of the message at the
common station when the identifying code com-
binations identify said common station, and
5 causing the storage of the message in the stor-

age of the storaze controlled transmitter of the

second systema when the identifying code com-

binations are any code combinations other than

the code comhinations identifying said common
go Station.

90. In a telegraph system, a channel of tele-
graph transmission, means including a storage
controlled f{ransmitter for sending messages
thereover under control of physically stored in-

g5 formation representing message matter, a re-
eeiving instrument for receiving said message
matter having a “case shift mechanism” con-

{rollable from one position to another by case

control codes sent over said channel by said
70 means, instrumentalities for interrupting trans-~

mission by said means, a switching selector as-
sociated with said channel for control there-
over, devices for sending coded impulses over
said channel during said interruption to confrol
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.75 said switching selector, and means for resuming
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transmission to and recording by said receiving
instrument in the same case independently of
signaling conditions impressed upon said chan-
nel during interruption.

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

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

93. In a multi-station telegraph system, &
main office or switching center and a plurality
of branch stations, telegraph lines or channels
connecting said branch stations to said main
office;, means including storage means at said

main office for transmitting a message arriving :

over one of said lines or channels over another
of said lines or channels, printers at said stations
for effecting communication over said lines or
channels, means at said main office for trans-
mitting a control signal including a circuit in-
terruction of predetermined duration over said
lines or channels, and automatically opsrative
means for temporarily stopping message trans-
mission over said lines or channels while said con-
trol signal is being transmitted.

94. In a multi-station telegraph system, a main
station or switching center and a plurality of
branch stations, telegraph lines connecting said
branch stations to said main office, means in-
cluding a tape reperforator and s tape sens.uy
transmitter controlled thereby at said main of-
fice for storing a message arriving over one of
said lines and retransmitting said message over
another of said lines, switching means at said
main office for selectively interconnecting sa:id
transmitter with a desired outgoing line, printers
at each of said stations for recording messages,
means at said main station for transmitting a
control signal over one of said lines, and auto-
matically operative means for temporarily stop-
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ping message transmission over said line during
the time said control signal is being transmitted
to prevent interference therewith.

95. In combination, a main station or switch-
ing office, a branch telegraph station, a line or
channel arranged for duplex operation between
said main office and said branch station, means
for transmitting printing telegraph signals from
each station to the other station, means for
transmitting a control signal inciuding a blank
code combination from the main office to the
branch station and operative means for tem-
vorarily and automatically interrupting normal
transmission of message signals from the main
office to said branch station to permit the initia-
tion of said control signal.

96, In combination, a main station or switch~
ing office, a branch telegraph station, a line or
channel arranged for duplex operation between
said main office and said branch station, means
for transmitting printing telegraph signals from
each station to the other station, means for
transmitting a control signal including a circuit
interruption of predetermined duration from
the main office to the branch station and auto-
matically operative means for interrupting nor-
ral transmission of message signals from the
main office to said branch station incident to the
initiation of said control signal.

97. In a telegraph system, a main station, a
plurality of other stations, a first and a second
iine connecting a first one and a second one of
said other stations with said main station, means
for transmitting signals in either direction over
each of said lines, means at said main station
for generating selective control signals compris-
ing line circuit interruptions, and means for
transmitting said control signals over either of
said lines.

98. A telegraph system comprising a muilti-
station line, a central station and a plurality
of outlying stations associated with said line,
each outlying station having a transmitter and
recording means for recording messages trans-
mitted to it, storing means at said main station
operable to record in a flexible medium from one
station at a time signals from any of said out-
lying stations, means including transmitter means
at said central station for transmitting to one
of said outlying stations selectively, means at
the central station supplemental to its message
ransmitter means for interrupting, and main-
taining interrupted, transmission from said
transmitter means, and sending control signals
to control association or dissociation of said
transmitters at said outlying stations with said
line, mecans supplemental to said recorders for
responding to said control signals for respond-
ing to and effecting the association or disso-
ciation, and means for resuming transmission
from said transmitter means.

89. A ftelegraph system inciuding a multi-
station transmission path, a central station and
a plurality of outlying stations associated with
said path for common use thereof, each cutlying
station having a recorder for recording messages
transmitted to it and a transmitter, storing
means at said main station for use in common
but successively by said cutlying stations to re-
cord in a flexible medium signals from said out-
lying stations, means including transmitter means
at said central station for impressing upon said
path control conditicns and means at or adjacent
to said outlying stations responsive. thereto fo
condition at least one of said stations and cause
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it to record a message sent by said transmitter
means via said path and locking out another
thereof from so recording.

100. A system according to ¢laim 97 comprising
other transmission paths leading from said cen-
tral station to other outlying stations, and means
selectively operable to cause the {ransfer of any
message stored in said storing means to a selected
one of said stations.

101, A message directing system having a
central office in which means is provided for
storing messages in mechanical form in a me-
dium, transmission means operable under con-
trol of said medium, paths of transmission in-

cluding one or more multi-party paths usable }

in common hy a plurality of cutlying stations
associated with such path, means including con-
trol signal sending means in said central office
and including control signal responsive means ab

or adjacent io said outlying stations to selectively :

cause the sending by said transmission means
over a selected multi-party path tc a selected
outlying station upon said path messages in-
tended therefor and to prevent their sending by
said transmission means to unselected stations.

102, Apparatus for selectively operating a
switching device, comprising selector means re-
sponsive to permutation code combinations; a
contact actuatable to prepare for a switching
operation in response to a particular cne of said
code combinations; an element conditioned for
subseguent switching by actuation of said con-
tact; a switching contact operable following the
conditioning of said element both to operate said
switching device and to uncondition said element
by a selected one of said code combinations; and
restoring means to uncondition said element
without operating said switching device operable
by a universal contsct upon the receipt of any
code combination other than said particular and
said selected code combinations.

103. Apparatus including a selector operable

under control of code permutations for selective~
ly executing a swiiching operation; comprising
selectable contacts operated selectively by said
selector and a common contact operated upon
all selections; apparatus conditioned by the op-
eration of an assigned selectable contact; and
means controlled, while said apparatus is con-
ditioned, incident to operation of said common
contact and one of said selectable contacts to
execute said switching operation; in combina-
tion with means effective, while said apparatus
is conditioned, incident to operation of caid
common contact by code permutations other
than these which operate said assigned and
said one contact to uncondition said conditioned
apparatus.
" 104, A multiple selective transmissicn system
wherein concurrent transmission of messages
over any two or more of a group of lines is ef-
fected and each message is terminated by an end-
of-message signal, resettable elements, means
including said resettable elements for selecting
the desired ones of said lines over which trans-
mission is to be effected simultaneously and
means responsive to the end-of-message sighal
for resetting said elements to normal after trans-
mission of the message.

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

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

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

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

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

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

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

112, A telegraph system including a recording
instrument for recording successive code com-
binations representing a telegraphic message and
a special code indicative of temporary cessation
of incoming transmission on a flexible medium,
said medium extending in a loop to a transmitter

controlled by said tape for sending such messages -

out over a channel or channels of fransmission,
means dependent upon cessation of incoming
transmission following receipt of said special code
combination for causing said recording instru-
ment to feed out tape sufficient to advance said
special code to said transmitter, and the per-
forating elements of said instrument being oper-
able incident to such feed out to cause said tape
as 80 fed out to be perforated with “Letters Shift”
code combinations.

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

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

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

WALTER M. BACON,
EDWARD F. WATSON.
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