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1

This invention relates to telegraph systems and
more particularly to :autematic switching tele-
graph systems. :

An object of this invention is to provide an im-
proved telegraph switching system capable of se-
lectively and more expeditiously  transmitting
messages from one station to another station
under control of directing or address characters
preceding the communications or messages to the
various stations in' which a plurality of different
classes of service are provided for different classes
of messages or alternatively to different stations
cfthe telegraph system.

This invention relates to automatic telegraph
systems wherein g plurality of outlying telegraph
stations are connected to a central switching sta-
tion by means of party lines, that is, lines which
extend from a plurality of outlying:stations to the
centra] switching station. Eguipment is provided
at the central station for storing messages re-
ceived from the pariy line and later selectively
transmitting the messages to the party line .and
thence to the proper station. :

A typical telegraph system to which this inven-
tion is applicable is disclosed in copending appli-
cation of Bransen et al., Serial No. 448,878, filed
June 27, 1942, Patent No. 2,430,447, dated Nov. 11,
1947, which application is hereby made a part of
this application as if fully included herein.

In accordance with the present invention pro- *

vision has been made for providing different
classes of service in such a system, In other
words, provision has been made to permit one
class or .group of messages to be handled more
expeditiously than another class or group of mes-
sages,

Alternatively, provision has been made to per-
mit messages directed to any predetermined or
group of rredetermined stations of a party line to
be kandled more expeditiously than messages to
cther stations of the same party line,

Systems of this type are particularly advanta-
geous where the messages of one group are much
longer or shorter than the messages of the other
group. Underthese circumstances; it will usually
be desirable to provide more opportunities for
transmission of the . shorter messages hecause
thers will usually be more of them: ' When the
transmission is thus -controlled in accordance
with this invention, it.may happen that the over-
all transmission of messages over the system is
expedited,

In accordance with the present invention; mes-
sages which it is desired to handle more expedi-
tiously are preceded by address codes different
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frem. the address -codes preceding regular mes-
sages or alternatively if it is desired to transmit
regular messages and defer other messages, the
address eodes preceding the messages of the dif-
ferent classes to the same station or destination
will be different. The switching equipment at the
central switching station directs these messages
in accordance with their address codes.to repeat-
ing circuits associated with the party lines. One
group of repeating eircuits: is provided for .one
group -or-class of messages, while a second re-
pesating eireuit or group- of repeating -circuits is
provided for another group of messages. As indi-
cated. above, these different groups of messages
may all be directed to any of the stations of the
party line or they may be directed to certain
specific stations or group of stations of the party
line. . ‘
Control circuits are provided for controlling the
transmission of the messages over the party line
to the respective stations served thereby. In ac-
cordance with the present invention a . control
circuit- is arranged for scheduling or providing
oppertunities for transmission from the respec-
tive groups of repeating or transmission devices
associated with the party line.

In accordance with the present. invention each
of the groups of different classes of service is pro-
vided with. more or less opportunities fo trans-

. mit or repeat messages over the associated party

Lines. .. By providing this arrangement, instead.of
providing absolute preference for one class of
serviee, it is pogsible for a certain number of mes-
sages to be transmitted from the inferior mes-
sage group without waiting until all the messages
of .the, ether group have been transmitted. In
other words, by providing the present arrange-
ment, too: great a disparity is avoided between
the two-groups-or classes.of messages transmitted

to. the system. Furthermore, it is. possible to

easily control the degree of -difference between
the two services merely by changing a group of
connections or cross-connections provided- for
that purpose.

Tt is sometimes desirable to provide switching
apparatus so that the degree of difference be-
tween the two. groups of messages or between the:
two services may be rapidly changed. For ex-
ample, during certain hours of the day it may be.
desirable to ‘provide a large degree of difference
hetween the messages as, for example, during
the rush periods of the day and at other times to
deal with all of the messages on a more nearly
equal basis. Again, in case a party line extends
to stations in.different time zones, during certain:
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hours of the day it may be desirable to transmit
messages to one station or to a group of stations
more expeditiously than to a second station or
group of stations while at other hours cof the
day it may be desirable to transmit all messages
to both stations or both groups of stations with
a minimum delay and at still other hours of the
day it may be desirable to transmit messages to
the second group of stations more expeditiously
than to the first group of stations,

A further object of this invention is to provide
switching apparatus for rapidly changing the
relative frequency of transmission of messages
from the different groups of messages when mes-
sages irom all groups are awaiting transmission.
Furthermore, in accordance with the present in-
vention the maximum delay of the inferior mes-
sage service is reduced and prevented from be-
coming excessive in case a large number of pre-
ferred messages are received,

The foregoing objects and features of the in-
vention are not limited to two classes of message
service, but may be applied to a greater plurality
of classes of message service by merely providing
a repeating device or a group of repeating de-
vices for each class of message or service for
transmission over the respective party lines and
providing more or less opportunities for trans-
mission from the different groups, in accord-
ance with the present invention.

The foregoing objects and features of this in-
vention, the novelty of which is specifically re-
cited in the claims appended hereto, may be
more readily understood from the following de-
scription when read with reference to the at-
tached drawings in which:

Figs. 1A and 1B illustrate the manner in which
the other figures of the drawing are arranged
adjacent each other;

Figs. 2, 3 and 4 when positioned as shown in
Fig. 1A, illustrate in outline form representative
components of a typical automatic telegraph
switching system in which a specific embodiment
of this invention has been incorporated; and

Figs. 5 through 15, inclusive, when arranged as
shown in Fig. 1B, show in greater detail one spe-
cific embodiment of the invention incorporated
in & systern shown in Figs. 2, 3 and 4, and which
is similar to the system described in the above-
identified copending application of Branson et al.

Referring now to Figs. 2, 3 and 4 when arranged
as shown in Fig. 1A, Fig. 2 shows two typical party
lines and the station and control equipment
associated therewith., One party line is desig-
nated 210 which comprises a receiving channel
211 and a transmitting channel 212. Similarly,
party line 260 comprises a receiving channel 261
and a transmitting channel 262. A typical trunk
circuit 290 also comprising a transmitting chan-
nel and a receiving channel extends to a second
switching center 295 similar to the switching cen-
ter shown in Figs. 3 and 4 and described herein-
after.

Both transmitting and receiving channels are
illustrated in Fig. 2 and also in Fig. 3 by means
of telegraph lines or conductors. It is to be
understood, however, that these lines or chan-
nels may include any type of telegraph trans-
mission equipment suitable for the transmission
of telegraph signaling pulses or code combina-
tions of pulses. These lines or channels may, for
example, include open wire lines, cable lines,
channels of voice frequency or high frequency
carrier current systems, radio systems, time divi-
sion multiplex systeéms or telegraph channels of
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composite telephone and telegraph transmission
systems, full duplex telegraph transmission sys-
tems, or of any other type of pulse transmission
channels or systems suitable for the transmis-
sion of signaling pulses such as employed in tele-
graph systems. The various party lines and
channels thereof may include or comprise any or
all of the foregoing types of transmission systems
or any or all combinations of such types of trans-
mission systems.

The transmission systems of the various types
comprising the party lines operate in their
usual and well understood manner and the op-
eration, therefore, need not be included herein

s because it would serve no useful purpose and

only tend to obscure the other elements and fea-
tures of the present invention.

Each of the party lines shown in Fig. 2 extends
to a plurality of outlying subscriber or way sta-
tions. It is to be understood also that it is within
the scope of this invention to extend lines indi-
vidually from one or more of the outlying sta-
tions to the central switching exchange. In this
case certain of the control equipment associated
with each of the party lines need not be pro-
vided as will be readily apparent to those skilled
in the art. ’

Each of the lines which extend to more than
one outlying station is provided with control
equipment located at or near the outlying sta-
tions of the party line. Control equipment may
be provided which is individual to each of the
outlying or way stations in case the way stations
are rather widely separated or control equip-
ment may be provided common to a group of
outlying stations which are located more closely
together. In addition, certain of the control
equipment may be individual to certain outlying
stations, while other control equipment pro-
vided for the same party line may be common to
a plurality of the outlying stations.

As shown in Fig. 2, three separate and distinct
sets of switching and controlling circuits, some-
times referred to as a secondary switching cen-
ter, are associated with each of the party lines.
For example, party line 218 extends to the
switching and control circuits or secondary
switching centers 213, 214 and 2¢§. The control
equipment 214 is individual to station 219. Con-
trol equipment 245 is common to stations 216,
217 and 218, while control equipment 213 is com-~
mon to stations 220 to 224, inclusive. Each of the
outlying stations is provided with a receiving
instrument, transmitting apparatus, and control
equipment. In the specific system described
herein, the transmitting apparatus comprises
a keyboard perforator for perforating paper tape
in accordance with the signals to be transmitted
and a tape controlled transmitter for trans-
mitting signals in accordance with the perfora-
tions in the tape. For example, the receiving
instrument and the keyboard perforator are
illustrated diagrammatically and designated 225
at station 2{6 of Fig. 2, the transmitting distribu-
tor is designated 235, while the control equinment
is designated 236. Similar equipment is provided
at the other stations. Station 218 is provided
with an additional receiving recorder or reper-
forator for again perforating tape in accordance
with messages received from the system. This
reperforator is provided at those stations at
which other telegraph lines or circuits may ter-
minate so that the messages intended for sta-
tions connected to these other lines may be re-
corded at station 219 and later automatically
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transmitted over the proper line without requir-
ing the time of an operator to retransmit the
message.

In order to fransmit messages over this sys-
tem, the attendant or subscriber at the outlying
or way stations perforates messages ‘in paper
tapes for later transmission over the system.
Preceding each message, an address or group of
switching signals is perforated in the tape and
following -each message an end of message signal
is also perforated in the tape. Following the end
of message signal, a subscriber may perforate any
address -signal followed by another message in-
tended for the station designated by the address.
The subscriber, of course, may perforate any
number of letters signals in the tape at the be-
ginning of the tape, at the end of the tape, or
between messages. The subscriber may also
perforate letters signals between various portions
of the address or svitching codes or befween
these signals and the message as' described in
greater detail in ‘the above-identified applica-
tion of Branson et al. Furthermore, the opera-
tor or ‘attendant will usually perforate an end of
the transmission signal in the tape after the end
of message signal following the last message
available for transmission,

‘The attendant or cperator at the outlying sta-
tion will then insert a tape in the transmitter for
transmission over the system. At a later time
the fransmitter is started under the control of
an-operator-or under control of automatic switch-
ing circuits at the central switching station.
Thereafter the messages are transmitted to the
central switching station and recorded thereat.

The circuits at the central switching station
are illustrated in Pigs. 3 and 4. Fig. 4 shows the
originating position at the central switching sta-
tion comprising a keyboard ‘perforator 414, a
monitoring receiving instrument 418, transmitter
or transmitting distributor 412, control relays
413 and a director circuit 414. Fig. 4 also shows
a miscellaneous intercept circuit 427 which co-
operates with a receiving reperforator 426 and a
tape receptacle  425. A wilful intercept circuit
424 is also shown. This intercept circuit is pro-
vided with a repeating instrument 426 comprising
2 recorder or reperforator 421 and a transmit-
ting device 422. A director 423 is also associated
with the wilful intercept circuit.

Each of the party lines terminating at the
switching office is provided with an incoming line
circuit 322 and a receiving only machine 2323, a
storage instrument 326 and associated ‘transmit-
ter 325. Incoming line circuit 322 causes the
messages intended for the central switching sta-
tion to be recorded on the receiving only re-
ceiver 323 and causes the messages intended for
other stations of the system to be recorded by
the reperforator 328. Director circuit 327 is as-
sociated with the transmitter 325 and serves to
connect the transmitter 325 selectively to equip-
ment associated with-any of the lines terminating
at the cemtral switching station under control
of the -address characters preceding each mes-
sage.

Each of the party lines is also provided with:a
transmitter start circuit, such as 319, and out-
going line circuits and equipment 385 for trans-
mitting 1messages over the party line.
going line ‘circuit associated with party line 210
and particularly the receiving channel 211 there-
of, incorporates control circuits and equipment in
accordance with the present invention gs will be
described hereinafter.. Briefly, messages directed

The out- .
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to stations of party line 210 are transmitted to
storage repeaters associated with line 210 under
control of address signal.-or signals preceding
the messages by the director circuits of the lines
upch which the messages originate for Ilater
transmission over the outgoing lines.

Figs. 2 and ‘3 also show a trunk circuit’' 290
comprising two transmission channels 294 and
292 extending toa -distant switching center-.298.
The terminal equipment associated with the
trunk eircuits is similar to the terminal equip-
mrent associated with each. of the party lines as
described above. : B

‘The operation of the various circuits referred
to above is described in detail in the above-
identified-copending patent application of Bran-
son et al. .

Since the respective circuits referred to above.
forming parts of the system referred to herein
operate in substantially the same manner as de~
seribed above in said patent application of Bran-
son et al., 'which patent application has been
made a part hereof as if fully included herein,
the detailed description of the:operation. of all
of these circuits need not be repeated at this
point,

In -addition, the apparatus located at the sub-
scriber’s -stations, at the: secondary switching
centers, and at the central switching station are
of substantially the same types as shown and
described in the above-identified application 'of
Branson-et al. i

Reference will now be made to Pigs. 5. through
15, inclusive, when arranged as shown in Fig.
1B.: Fig..5 shows. the subscribers’ stations -and
centrol-equipment associated with party line 210.
The subscribers” stations and control equipment
associated with party line 210 are shown in sub-
stantislly the same form as shown in Fig. 2. - In
addition, the same reference numerals have been
employed to designate the stations and equip=
ment. Details of typical party lines ¢f this type
are -described in the above .copending applica-
tion of Branson et al., and also in a patent ap-
plieation of Krecek -et al., Serial No. 408,604,
filed August 28,1941, Patent N06.2,366,733, dated
Jan: 9, 1945, which applications are hereby made
a part of this application as if fully included
herein. Inasmuch as the equipment in the cir-
cuits -at ‘the subscribers’ stations as well:as the
control circuits ‘therefor operate in substantially
the same - manner as described in the above-
identified ' copending applications, detailed - de-
scription -of ‘the operation of the circuits will not
be repeated here.

Fig. b also shows transmitter start circuit 310
as well as the incoming line circuit 322, storage
repeater 324 comprising a reperforating uynit 326
and a transmitting unit 325. - Fig. 5 also shows
a receiving only machine 323 associated with the
incoming line .c¢ircuit for receiving messages in-
tended for the central switching -center. As de-
scribed above, incoming messages intended for
the 'central switching center gre directed to the
receiving only machine 323, ‘while messages in-
tended for other -stations of the system are re-
corded by the receiving instrument 326 of the
storage instrument 32%4. The transmitting por-
tion "ef the storage device 324 cooperates with
the director circuit 1581 for: selectively directing
messages to the proper lines in- accordance with
the address codes preceding each of the messages.
The‘operation-of the director circuit in directing
‘messages to ‘the respective lines of the system

under -control -of switching or -directing charac-~
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ters preceding various messages or communica-
tions is substantially the same as described in
the above-identified application of Branson et al.
Consequently, the details of operation of this
portion of the system will not be repeated here.
It should be noted, however, that a single line
is shown in the drawing extending from the
transmitter 325 to the director circuit {56f. This
single line shown in the drawing is intended to
represent the operative connections between
transmitter 325 and director {50f and includes
as many wires or conductors as are necessary to
control the operation of the system in the man-
ner set forth in the above-identified copending
Branson et al. application.

Assume now for purposes of illustration that it
is desired to expedite the transmission of mes-
sages directed to the receiving recorder or re-
perforator 229 at station 219, As indicated in the
above-identified copending application of Bran-
son et al., messages directed to the recording
equipment 228 at station 219 are preceded by
either the address code BJ or BK. Any suitable
address code may be chosen to direct messages to
this recording equipment, but for the purposes of
illustration the code letters BJ and BK were as-
sumed in the above-identified copending appli-
cation and will be likewise assumed herein. As
peointed out in the above-identified copending ap-
plication, it is frequently desirable to retransmit
messages recorded by the recorder 229 over other
transmission systems. For this reason, it may be
desirable to expedite the transmission of these
messages relative to other messages transmitted
over the system described herein. The messages
originating at any of the stations of party line
218 or any of the other stations of the system di-
rected to the recording equipment 229 will be
transmitted to the central switching station in
the same manner as the messages directed to
other stations of the system. In transmitting
these messages to the central switching station,
the attendants at each of the outlying stations
will perforate message signals preceded by the ad-
dress codes in the tape by means of the keyboard
perforator at the respective stations. The perfo-
rated tape is then inserted in the tape controlled
trangmitter where it awaits transmission to the
central switching station.

Equipment at the central switching station
either automatic or under control of the start
keys 380, causes the start circuit 310 to transmit
predetermined start signals or patterns of signals
over the receiving channel 211 of party line 210
and causes the initiation of transmission selec-
tively from the transmitters at the stations con-
nected to the party line.

The messages are then transmitted over the
transmitting channel such as 212 to the central
switching station. The central station incoming
line circuit together with the storage repeater 324
and receiving only device 823 cause the signals 10
be recorded either by the receiving only device
323 or by the storage repeater 324 by recording
equipment 326 thereof or by both of these de-
vices. Thereafter the transmitting portion 325
of the storage repeater 324 will, in cooperation
with the director circuit 1581, cause the message
to be transmitted to circuits associated with the
proper party line extending to the stations desig-
nated by the address preceding each message or
communication.

The manner of operation of the equipment as
well as more detailed description of the equip-
ment are set forth in the above-identified appli-
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cation of Branson et al. Since the equipment of
the system described in this application operates
in substantially the same manner as described. in
said application of Branson et al., the description
thereof will not be again repeated.

In directing messages to the respective outgoing
line circuit, the director equipment 1501 first tests
the outgoing line circuit equipment to determine
whether or not it is busy. If the oufgoing line
equipment is busy, the director equipment will
wait until it becomes idle. If the equipment is
idle or some channel thereof is idle, the director
equipment will cause the message to be trans-
mitted over the idle channel.

Under the assumed condition, messages pre-
ceded by the address codes BJ and BK are trans-
mitted more expeditiously than other messages,
messages preceded by these address codes will be
directed to the storage repeating equipment
shown in Fig. 13, whereas, other messages directed
to other stations of the party line 210 will be di-
rected to the storage equipment shown in either
Figs.8 or 9,

Consider first the messages dir ected to the stor-
age repeater equipment shown in Fig. 13, When
messages are preceded by the address codes, either
BJ or BK, director equipment will first test the
conductor 1419 extending through the intercept
circuit (44! to determine whether or not the re-
ceiving side of the storage repeater shown in Fig.
13 is busy. If this equipment is busy, nothing fur-
ther will happen until the equipment becomes
idle. At this time, the director circuit will cause
ground to be connected to lead 419 which lead
extends through the lower break contacts of re-
lays 1410, 1411 and the upper break contacts of
relay (414 over conductor 1413 to the vertical
magnet £812 of the cross bar switch diagram-
matically illustrated in Fig. 15,

A typical switch is described in United States
Patent 2,021,329, granted to Reynolds on Novem-
ber 19, 1935, which natent is hereby made a part
of this application as if fully included herein.

The horizontal magnet 1508 of the cross bar
switeh was previcusly operated under control of
the sequence circuit 1502 and director circuit 1501
in a manner similar to that described in the
above-identified copending application of Bran-
son et al. The operation of the vertical or hold
magnet 1512 when magnet 1503 is also operated
causes the contacts at the cross-point to be op-
erated and also completes a circuit over lead {415
for operating relay {421 from battery through the
winding of relay {431, the lower break contacts
of relay 1814 and lead {415 to ground through
the operated contacts of magnet 1512, Relay (431
in operating connects ground to lead 1416 extend-
ing through the operated cross-point contacts of
the cross bar switch to the director circuit 1501.
The director circuit then completes a circuit for
the operation of relay 414, Relay 144 in op-
erating applies ground to lead (4i3 for holding
magnet {512 operated. Relay {414 in operating
also transfers the circuit of relay 1431 to lead
1419 extending to the director circuit. When the
director circuit removes ground from lead (419,
relay 1431 releases and prepares a circuit for the
operation of relay 1412 from battery through the
winding of relay (412, lower break contacts of
relay 1431, over lead {416 to the director circuit.
The director circuit together with the release of
relay 1431 will cause relay 18{2 to operate and
condition the receiving porticn of the storage re-
peater shown in Fig, 13 for operation. In addi-
tion, the operation of relay (412 completes g cir-
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cuit for the operation of relay 141i. Relay 1411
in turn operates and completes a cireuit for main-
taining itself operated over lead (4£5. Relay 1441
in operating also causes the ‘circuit to test busy
should any other director- circuit test this circuit
preparatory to sending-a message thersto.

The operation of relay {412 connects ground to
lead 1520 extending to the director circuit which
in turn causes the message preceded by the sec-
ond of the address code to be transmitted to and
recorded by the recording:portion of the storage
repeater shown in Fig. 13. Under the assumed
conditions, the message will at this stage of trans-
mission be preceded by either a J or K designating
the recording equipment 229 at station 219.

In a similar manner, messages preceded by
other of the address codes designating other.sta~
tions of the party line 210 will be.directed to either
‘the storage repeater equipment. shown in Fig, 8
or that shown in Fig. 9 in-a manner similar to that
described above with reference to the directing
of a message to the recording equipment shown. in
Fig. 13.

In addition the messages directed to the other

stations of party line 240 will be directed alter- .

natively to the storage repeater shown in Figs.
8 and 9 due to the operation of relay 1815 ih the
manner described in the above-identified copend-
ing application of Branson et al. forming a part
of the present application. Various alarm and
other indications are provided for indicating the
condition. of the system as described in the above-
identified copending application, which descrip-
tion need not be repeated here.

The storage equipment shown in Figs. 8, 9 and

13 comprises. recording instruments 886, 996 and

1306, respectively. These equipments. are driven -

by their respective motors 804, 981 .and 13081 and
record messages under control of the respective

selector magnets 825, 925 and 1325 and cause the .

message to be both printed upon and perforated
or punched in respective tapes 830, 930.and 1330,
‘When message material is stored by these receiv-
ing devices or storage devices, it will callse the re-
spective transmitting heads 807, 887 and 1307 to
rotate in a counterclockwise direction and thus
cause the respective contacts 821, 921 and 1321 to
close.

Assuming now for purposes of illustration that
message material has been supplied to each of
the storage repeaters shown in Figs. 8, 9 and 13,
and that this message material is transmitted to
these repeaters substantially simultaneously so
that the contacts 821, 921 and 1321 are all closed
substantially simultaneously. The closure of con-
tacts 821 completes a circuit for-the operation of
relay 71§ from battery through the upper break
contacts relay 115, the winding of relay 710, the
second set of normal contacts from the top of re-
lays 610 and 619 to ground through the operated
contact 821. Likewise closure contact 92! com-
pletes a circuit for the operation of relay 119 due
to the current flowing through ‘a similar circuit-to
ground through the closed ‘contact 921. It is
assumed that relays 619, 610.and 611 are all nor-
mal or released at this time. Inother words,
none of the stop keys associated ‘with the trans-
mitting portions of the storage repeaters shown
in Figs. 8 and 9 have been operated and also that
the transmitter start circuit 310 is not .in-the
progress of transmitting a series of start signals
or patterns, or starting transmission. irom any
of the stations of the party-line.

If the transmitter start circuit is in the progress
of transmitting signals to cause the festing of
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any of the transmitters for storage message mate-
rial available for transmission, relay 619 will be
operated, which relay interrupts the operating
circuit -of relays 710 and Ti8. These relays will
not, therefore, -operate at this time.but will wait
until relay 709 is released at the end of the. tra.ns-
misison of .the transmitter start circuit by the
transmitter start circuit 310, :

If either of the stop keys has bheen: operated,
either relay 610 or 611 will be operated and will
prevent the operation-of the corresponding relay
118.0or 719, Assuming, however, that both relays
740 and 719 operate at this time, the operation of
relay Ti0. completes the circuit for the operation
of relay 713 from battery through the winding of
relay- 113, through the lower inner break contacts
of relay 6017, the lower outer operated contacts of
relay 1108, to ground through the second set of
normal contacts from the bottom of relay.609
and the break contacts of relay .602.

The operation of relay 119 completes a similar
circuit for the operation of relay 122 from battery
through the winding of relay 722, the upper inner
break contacts of relay 607, the lower outer oper-
ated contacts of relay 119, to ground through the
third set of normal contacts from the top of relay
609 and the hreak contacts of relay 603. The op-
eration of either or both relays 713 and 122 com-
pletes @ circuit for the operation of relay 6071 from
battery through the winding of .relay 601 fo
ground, through the upper outer operated con-
tacts of either or both relays T13 and 122, Relay
6071 in gperating interrupts the operating cir-
cuits of relays. 7113 and 122. However, the opera-
tion of relay 607 first completes a circuit for
maintaining "relay 113 operated from battery
through the winding and the upper operated con-
tacts of relay 1183, the second set of operated con-
tacts. from the top and bottom of relay §07 to

ground through the break contacts.of relay 602.

Inasmuch as both relays 113 and 722 have been
operated, relay 113 will lock operated while relay
122 will release due to the fact that both its op-
erating circuit and locking circuit are interrupted.

5 The operating circuit of reiay 122 is.interrupted

by the operation of relay 607 and. its locking cir-
cuit is interrupted by the operation of relay T13.

The release of relay 122 completes the circuit
for the operation of relay 608 which relay in
operating prepares a circuit for- the operation of
relay 6i2.

Similarly, the opera,txon of relay 1204 in re-
sponse to the operation of contacts 1321 prepares
a circuit for the operation of relay 1201. Relays
1201 and 612, however, do not both operate. at
this time.

The operation of relays 110, 119 ang 1204 also
connects ground to the right-hand winding ter-
minal of relay i214. With, however, relays.612,
613, 1201 and 1202 released, the left-hand winding
terminal of relay 1214 will be open at contacts of
these relays.

Under these c1rcurnstances the termmal upon

~which the brush .arm (216. of the stepping switch

is resting will determine which one of the relays
1201 or 612 operates... As shown in Fig. 12 and
with the brush arm 1218 resting upon the first
terminal, relay 1204 operated, a circuit :will be
completed for the operation of relay 1201 ex-

tending from battery through brush arm 1216,

the first terminal of the associated bank, the
winding and the upper inner break contacts of
relay 1201, the lower break contacts of relay 1202
to ground through the:lower operated contacts of

-relay 1204. The operation.of relay 1201 completes




9,454,301

11
4 eireuit for the operation of relay 1208 which
relay is slow in opérating, but after a short inter-
val of time operates. :

The operation of relay 1203 completes a circuit
for the operation of relay 1214 from battery
through the operated contacts of relay {203 and
the winding of relay 124 to ground through the
lower inner operated contacts of relay 1204. Re-
lay 1214 in operating completes an obvious cir-
cuit for operating the stepping magnet 123 of
‘the selector switch. Brush arms (2{5 and {2(6,
however, do not operate upon the energization of
magnet {1213, These brush arms instead advance
upon the release of magnet 1213 as will be de-
scribed hereinafter. Relay 1214 and magnet {243
remain energized as long as relays {20f and {284
remain operated.

The operation of relay 1201 in addition com-
pletes an obvious circuit for the operation of relay
1202, The operation of relay 1202 interrupts the
operating circuit of relay 1201. However, prior
to the operation of relay 1202, relay (20f com-
pletes a circuit for maintaining itself operated
under control of relay {209 from ground through
the lower operated contacts of relay 1208, the
upper inner operated contacts and winding of
relay 1201 to battery through the bank terminal
and brush arm (216. The operation of relay 1204
also removes a shunt or short circuit from around
the cam controlled code contacts of the transmit-
ting portion of the storage repeater shown in Fig.
13.

The operation of relay 1201 also completes a
~circuit for the operation of the release magnet
1311 from battery through the winding of mag-
net 1311, the lower break contacts of relays {210
and {206, the second set of operated contacts
from the top of relay 1201, the lower outer break
contacts of relay (211, right-hand break contacts
of relay 1212 to ground through the closed con-
tacts 1321,

Magnet 1311 in operating releases cam shaft
1353 which controls the tape sensing equipment
and transfer apparatus for sensing the codes
stored in tape 1330 and causing them to be trans-
ferred to members 1308 which members in turn
position the contacts controlling the circuits ex-
tending through the distributor contacts. Dur-
ing the revolution of the cam shaft 1353, and
after members 1309 have been positioned in ac-
cordance with the code combination, contacts
1316 close and complete an obvious circuit for
the operation of the distributor start magnet
1347. The operation of this magnet will release
the distributor cam shaft 1351 and cause a code
combination to be transmitted over the receiving
channel 211 and party line 210. Thereafter, the
above cycle of operation of the transmitting por-
tion of the storage repeater shown in Fig. 13 will
be repeated and succeeding characters or code
combinations stored in tape 1330 will be trans-
mitted over the receiving channel 21l of the
party line 210,

Under the assumed conditions, the first code
combination will be either the letter J or the
letter K which will cause the switching equipment
214 to direct a message to the reperforating equip-
ment 228 at station 219. It should be noted that
messages directed to this equipment are trans-
mitted even though other messages are awaiting
for transmission to other stations or recording
equipment on line 210 from the storage repeaters
shown in Figs. 8 and 9.

Members 1309 in addition to controlling con-
tacts which cause the transmission of sighals in
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accordanée with stored code combinations alse
control additional contacts which contacts coms=
plete circuits in response to the figures code com-
bination and the letter H of the code combina-
tion. It will be cbvious to those skilled in the art
that these additional contacts may be arranged
so that they may complete circuits in response
to the setting of members (309 in gccordance
with any desired predetermined code combina-
tion. The code combinations representing figures
and H employed herein by way of typical exam-
ples are suitable for controlling the respective
circuits. The same code combinations were as-
sumed by way of example in the above-identified
application of Branson et al. It is, however, to be
understood that any other suitable code com-
bination may be employed.

Each time a figures code combination is trans-
mitted over the receiving channel 211, g circuit is
completed from ground through the contacts con-
trolled by members 1308 and over conductor {334
to battery through the upper winding of relay
1208. Relay 1208 operates due to current flowing
through its upper winding in this circuit and
prepares a circuit for the operation of relay 1205.
If the succeeding code combination is any code
combination other than the code combination
usually representing figures or the letter H, relay
1208 will release when members 1309 are posi-
tioned in accordance with this succeeding code
combination. The release of relay 1208 at this
time will restore the circuits to their previous
condition and the transmission of the signals
stored in tape 1330 will continue.

As indicated above, at the end of the message

or communication, the subscriber will append to

the message a disconnect or end of message signal
or pattern which has been assumed by way of
example to comprise a figures sighal followed by
an H signal and these two signals in turn fol-
lowed by a letters signal or code combination.
When the figures signal is sensed by the trans-
mitting head 1307 and members 1309 positioned
in accordance with it, the ahove-described cir-
cuit for operating relay 1208 will be completed
and relay 1208 operated as described above. The
following signal under the assumed condition will
then be the letter H signal. When the mem-
bers 1309 are positioned in acordance with the
H signal following the figures signal, a circuit
will be completed from ground through contacts
controlled by members 1309 over conductor 1335,
the lower operated contacts of relays 120i and
1208 through the lower winding of relay 1208 to
battery and also through the upper operated
contacts of relay 1208 to battery through the

‘winding of relay 1205. Relay 1208 is somewhat

slow in releasing so that it will remain operated
during the transition between the setting of mem-
bers 1309 in accordance with the figures signal
and the H signal. “When the members 1309 are
positioned in accordance with the H signal, the
above-described circuits through the lower wind-
ing of relay 1208 maintgin this relay operated
and in addition cause relay 1205 to operate.
The operation of relay 1205 completes a cir-
cuit for maintaining itself and relay 1208 oper-
ated under control of relay 1201 from battery
through the lower winding and the upper oper-
ated contacts of relay 1208, and also from battery
through the winding and upper operated con-
tacts of relay 1205 to ground through the lower
inner operated contacts of relay 1281. Both the

figures code combination and the following H {

|




2,454,801

13
code combination are transmitted over the re-
ceiving channel 21i in the normal manner.

Shortly after the beginning of the revolution
of the cam shaft controlling the mechanism dur-
ing which the succeeding letters signal is scanned
or sensed, contacts {317 will be closed and com-
plete a circuit for the operation of relay 1206
from battery through-the winding of relay 12086,
the lower operated contacts of relay (205 to
ground through the contacts 1317,

The operation of relay 1286 interrupts the
operating circuit of the release magnet {311 and
thus permits this magnet to release and stop the
operation of the transfer shaft 1353 and mecha-

nism controlled thereby at the enid of the revolu- -

tion during which the letter signal is sensed.
The operation of relay 1208, in addition, inter-

rupts the operating circuit of the slow release

relay 1209. Relay (209, however, does not' im-

mediately release due to its slow releasing char- @

acteristic. The released time of relay 1209 is de-
termined so that the letters signal will be fully
transmitted over the receiving channel 211 of
the party line 210 before relay (209 releases. The
release of relay 1209 at the end of its delay pe-
riod interrupts the locking circuit of .relay {201
and permits this relay to release. The release
of relay 1201 in turn interrupts the locking cir-
cuits of relays 1285 and 1266 and {208 and per-
mits relays 1205 and 1206 and 12088 to release.
The release of relay 1201 also short-circuits
the transmitting contacts of the transinitting dis-
tributor shown in Fig. 13, thus maintaining the
transmitting channel 21{ closed. The release of
relay 1201 also interrupts the operating circuit
of relay 1283 which relay in turn interrupts the
operating circuit of relay 1214 and permits relay
1214 to release, which relay in turn permits the
stepping magnet 1213 to release and advance the
switch arms 1215 and 1216 one step. The release
of relay 1201 also interrupts the operating ecir-
cuit of relay 1202. Relay 1202 is a slow release
relay and does not. release until after ample
time has been provided for the stepping of brush
arms 1215 and 1216 to the next set of terminals.
For purposes of -illustration, assume now that
a second message is awaiting transmission from
the storage repeater shown in Fig. 13. Under

these circumstances contacts 1321 remain closed

and maintain relay {204 operated. When relay
1202 releases under these conditions, the above-
described circuit for operating relay 284 will
be completed. In this case, however, the circuit
extends through the second contact of the bank
and brush arm (218 of the stepping switch and
‘the normal right-hand break contacts of key
1211.

If an additional message is not awaiting trans-
mission from the storage device shown in Fig. 13,
the circuits will operate as described hereinafter.

Thereafter, circuits of Fig. 12 will operate in
substantially the same manner as described above
to cause the succeeding message stored in tape
i330 to be transmitted. This message may be

preceded by either J or K as assumed above and’

under these conditions will cause the message to
be directed to the recording equipment 229 at
station 219 in the same manner as described
above. ‘
At the end of the second message the discon-
nect pattern comprising a figures signal followed
by an H signal and then a letters signal will be
_scanned by the transmitting portion of the stor-
age repeater in the manner described above and

"these signals transmitted over the receiving chan-:
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nel: 2f 1 whete they cause. the” réceiving’ etpuip=
ment, such as equipment 229, under the assumed
circumstances, to be disconnected from the" re-
ceiving channel and the switching  and control
equipments 213, 214, and 215 to be positioned for
connecting -one of the receiving devices of the
party line to the receiving channel in response
to the:directing or address signals preceding the
next message transmitted. over the receiving
channel.

As before, the figures signal when scanned by
the transmitting equipment causes: members. 1309
to be positioned in accordance therewith and
these members in turn, when so positioned, com-~
plete: a circuit for the operation of relay 1208.
The' succeeding: H signal will complete a ¢ir-
cuit for the operation of relay (20% as described

.above. The succeeding signal, which under the

assumed conditicn will be a letters signal; will
cause the operdation of relay 1206. Relay 1206
in operating interrupts the circuit of magnet 1344
and permits this magnet to release and interrupt
the transmission from the ‘storage equipment
shown in Fig. 13. The operation.of relay 1206

5 also‘interrupts the operating circuit of relay:1208.

Relay 1289 then releases after the letters signal
has been completely transmitted over the' re-
ceiving channel of the party line 210,  The re-
lease of relay 1209, as before, interrupts:the lock-
ing circuit of relay 1204 which permits this relay
torelease and short-circuit the transmitting con-
tacts of the storage repeater shown in Fig, 13.

Assuming now that no additional messages are
awaiting transmission from the transmitting re-
peater equipment shown in Fig. 13 when the final
letters signal is. scanned by this equipment, the
transmitting head 30T will have moved ‘in:a
clockwise direction so that it is against. the per-
forating equipment. At this time; the contacts
£321 will interrupt the circuit of relay 204 thus
indicating that no further messages are ‘avail-
able for transmission’ from storage’ repeater
equipment shown in Fig. 13. S

The release of relay 120 after the release of
relay 1208 interrupts the operating circuit: of
relay 1203. Relay 1203 in turn releases and in-
terrupts the operating circuit of relay 214 which
relay releases and interrupts the circuit of mag-
net 12§3.  Magnet 1213 releases and causes the
brush arms 1215 and {216 to advance to their
third position where they are in contact with the
third terminal of: their respective banks. Under
the conditions assumed above with relay 1204
released at this time, a circuit will be completed
upon the release of magnet (243 and the advance
of brush arm 1219 to its third position for the
operation of relay 214 from battery through
the upper break contacts of relay 1204, the third
bank terminal and brush arm: 1215, break con-
tacts of magnet 1213, winding of relay: 1244 to
ground through the lower inner operated con-
tacts of either ot both relays 110 and T19.

It will- be recalled that it was previously as-
sumed that messages were awaiting transmission
from both the storage repeaters shown in Figs.
8::and 9 so relays T10 and Ti9 are operated at
Relay 1214 in operating completes an
obvious circuit for the operation of the stepping
magnet 1213 which operates and interrupts the
operating circuit of relay 1214 which relay re-
leases and in turn interrupts the circuit of mag-
net 1213 which magnet releases and advances tlie
brush arms {215 and 1216 to their number four
position.

If ‘a: third message had been awaiting trans-
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inisslon from the storage repeater shown in Fig.
13, the circuits would operate as described above
to cause the transmission of this message at the
end of which brush arms 1215 and §2{6 return
to their number four position.

When brush arm 1216 advances to its number
four position in either manner, a circuit will
then be completed for the operation of relay 6{2
from battery through the brush (2{6 and the
number four bank terminal through the winding
of relay 612, the lower operated contacts of relay
113, the upper operated contacts of relays 6§87
and 606 to ground.

Relay 612 in operating completes a circuit for
the operation of relay 1214 from battery
through the lower oufer operated contacts of
relay 612, the winding of relay 1214, to ground
through the lower operated contacts of relay T10.
‘The operation of relay {214 at this time completes
an obvious circuit for the operation of the step-
ping magnet {213 which magnet operates and re-
mains operated during the transmission of a mes-
sage from the storage repeater equipment shown
in Fig, 8.

The operation of relay 612 also completes a
circuit for the operation of relay 609 from hat-
tery through the winding of relay 689, the upper
outer break contacts of relays 6480 and 8§{1 to
ground through the upper inner operated con-
-tacts of relay 612. Relay 609 in operating com-
pletes a circuit for maintaining itself operated
from battery through the upper outer break con-
tacts of relay €10 and 612, the lower outer oper-
ated contacts of relay 609 to ground through
the second set of contacts from the top of relay
613. The operation of relay 609 transfers vari-
ous circuits from the transmitter start circuit to
the storage repeater equipment shown in Fig. 8,
and in addition transfers control circuits so that
the next time a message is transmifted from
either of the storage repeaters shown in Figs. 8
or 9, the message will be transmitted from equip-
ment shown in.Fig. 9 providing, of course, mes-
‘sages are awaiting transmission as assumed above.

Relay 612 in operating completes a circuit for
maintaining itself operated under control of relay
TiT from ground through the lower operated
contacts of relay 717, the third set of operated
contacts from the top and winding of relay §i2
to battery through the fourth bank terminal
and brush arm {2186.

Relay 612 in operating completes a circuit for
the oreration of relay 602 from battery through
the winding of relay 682 to ground through the
third set of operated contacts from the bottom
of relay §12. Relay 602 in operating completes
-an obvious circuit for the operation of relay 683.
The operation of relay 602 interrupts the lock-
ing circuit of relay T13. The release of relay 713
interrupts the operating circuit of relay 687 and
which relay in turn causes the release of relay
606.

The operation of relay 612 also removes the
short-circuit from around the code contacts: of
the transmitting distributor of the equipment
-shown in Fig. 8 thus conditioning this equipment
for transmission over the receiving channel of
party line 21{0.

The operation of relay 6§12 also completes a
circuit for the operation of the transfer shaft
release magnet 8i{ from hattery through the
winding of magnet 81, the lower break contact
-of relay 718, the upper break contacts of relay
Ti2, the second set operate contacts from the
top of relay 612, the second set of break contacts
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16
from the top of relays 6(0 and 619 to ground
through the closed contacts 821.

The operation of magnet 81! releases the
clutch members 823 and allows cam shaft 853
of the transfer mechanism to rotate. Near the
beginning of the revolution of this cam shaft, the
sensing members §28 are released and sense
the tape for the stored code combination. A
short interval of time later transfer members
808 are positioned in accordance with the code
combination sensed and cause members 809 to be
likewise positioned in accordance with this code
combination. Members 88§ position the contacts
controlled by them in accordance with the code
combination. At a still later interval of time,
contacts 815 are momentarily operated and com-
plete a circuit for operating the transmitting
distributor release magnet 847 which magnet
operates and permits the shaft 85! to rotate.
During the revolution of shaft 85( signals are
transmitted over party line 21§ in accordance
with the code combination stored in tape 830.
The  above cycle of operation is then repeated
and the message stored in tape 830 is transmitted
over the receiving channel of party line 210.

As hefore, the first signal transmitted over the

party line will be an address signal which will
cause the control circuits and apparatus indicat-
ed by the boxes 213, 2i4 and 2(5 to connect the
proper receiving equipment to the receiving
channel 2{1 of the party line 210 so that the
succeeding message signals will be recorded at
the proper station as determined by the address
code preceding the message as originally trans-
mitted.
. During the transmission of figures signals
forming part of the message, relay 71! operates.
If the succeeding signal is not an H signal, re-
lay Tt! will release immediately after the trans-
mission of the figures signal.

The controlling circuits do not respond to the
transmission of H signals which are not preced-
ed by figures signals.

Assuming now that a figures signal is immedi-
ately followed by an H signal and a letters sig-
nal thus forming a disconnect or end of message
pattern transmitted at the end of each message
or communication. During the transmission of
the figures signal a circuit. is completed from
ground through the contacts controlled by mem-
bers 809 to battery through the upper winding
of relay 711,

The operation of relay Ti{ will prepare a cir-
cuit for the operation of relay 718.. During the
transmission of the succeeding H signal, relay
T16 is operated and relay Ti! maintained oper-
ated in a circuit extending from ground through
the contacts controlled hy members 809, the H
lead, the second set of operated contacts from
the bottom of relay 642, the lower operated con-
tacts of relay Tii to battery through the lower
winding of relay 71l and through the upper op-
erated contacts of relay 7{1 to battery through
the winding of relay 7{6. Relay 716 in operat-
ing completes a circuit for maintaining itself
and relay 7§{{ operated under the control of re-
lay 642, During the transmission of the letters
signal following the H signal, contacts 817 close
and complete a circuit for the operation of re-
lay 712 extending from battery through the
winding of relay 712 and the lower operated con-
tacts of relay 716 to ground through the operat-
ed contacts 8i7. The operation of relay 712 in-
terrupts the operating circuit of magnet 811 and
thus stops the operation of the transmitting
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- equipment: shown«in:Fig, 8:at the-end- of -the
transmission -of: theletters-signal. .The opera-
-tion -of -relay” T42-.also :completes a circuit for
~maintdining itself operated under-eontrol of re-
lay 6i2. -Relay ‘Ti2:in operating also interrupts
the operating: eircuit..of the slow: release relay
“T11. -Relay ‘14T is-a-slow release relay and does
not release-until.after-therletters signal-has-been
fully transmitted.over the party-line 210.

51

The control apparatus-of the party line 210 ins

response to ~the disconnect -pattern causes the
..previously -connected -receiving- equipment to. be
. disconnected -from :the -line:and -conditions- the
control equipment -for -connecting -the-.same- or
- other.of the receiving equipment.to.-the line in
response to the address:codes: preceding:the next
-message. _
- After -the letters -signal -has:been transmitted
- over the party'line 210; relay 711 releases and in-
terrupts the .locking circuit: of relay 612, thus.
: permitting-this relay torelease,
The release of relay 612 short-circuits . the
~transmitting :contacts..of ~the - storage repeater
-shown in Fig.:8. ..The. release-of ‘relay- 612-also

_interrupts-the. operating .circuit of relay 602 and.,y:

. thus. permits-relay -602 .to .release.. Relay 602
‘is’ stow in.-releasing :and..does: not immediately
release -thus..providing ample time -for other
-.circuits to -fully function:.and. for: various re-
lays to fully release.
602 -.interrupts -the :operating . circuit .of .- re-
~lay 603. +Relay 603;-however, does -not immedi-
- ately release. because .it-is:a .delayed- action re-
day.  During -the release.time-.of .relay 683, relay

The release of .relay,

18
: The-operation.of relay-607-as.described.above
completes a circuit for-the operation -of relay

606 :from battery through the winding of relay
.-606 -and  the lower .outer. operated .contacts-of

~15

relay.-607 . to. ground through -+the :upper ‘outer
break contacts of relay T13. .Thereafter these
circuits remain substantially inthis position.until
other circuits function-as described. hereinafter.

During the release:time of relay- 602, the step-
ping switch.is eaused:to take an additional step
in the following manner. . Upon. the release of

-relay 642 the circuit of relay (214 is.interrupted

and. this relay. -releases. - The rrelease.:of -relay

~i244. interruptsthe. operating circuit of a step-
sping magnet 213, thus permitting. this -magnet

:.to release-and-advance its brush.arms -(215-.and

20

.winding of relay 1201.

1246-one step. . With brush:arms -1216 and 1215
in the-No.:5 pesition.the circuits-to relays 6!2

-and-B1(2.-are interrupted. and a -ecircuit extended

from- battery:through .brush .-arm. {246 -to:the
-If & message:is.awaiting
transmission from:the.storage-equipment: shown

in ‘Fig.. 13, it -will: be. transmitted: at -this. time:in
.a-manner-similar.:to-that - described : above.

~If,
however, .no.-message -is awaiting transmission
from .the storage equipment shown-.in:Fig. 13,

- relay 1284 .will. be -released. .Assume-:now ‘that

=30

662 will complete.a circuit: for.the-operation. of .;

relay 122 -under-the.assumed .conditions~with-a
message awaiting transmission: from. the: storage
repeater -shown. in, Fig..9. The.circuit for the
operation:of :relay 122 .may be traeed from bat-

ery .through the:winding: of relay. 122, .the up-
per inner breéak contacts. of relay 607, the lower
-operated. contacts of relay 149,.through the. sec-
-ond.- set. of operated .contacts from-the bottom.of
relay. 669 .to ground through. the break contacts
of relay. 602.

pletes a circuit..for- the.operation. of relay 607

from. battery through.the. winding: of .relay 607
to ground. .through .the .upper . outer - operated
contacts -of relay -122. _The. opeération .of. relay

881 completes.a circuit.for maintaining relay. 7224

operated from batiery through. the winding and
upper inner operated contacts-of relay 122, the
upper inner. break contacts of relay. 113, the in-
ner operated. contacts of. relay . -607 to..ground
through. the break contacts_of relay 602.

.The operation of relay 687.also interrupts the

operating eircuit of bath rélays 713 and 7122, thus
. preventing the _onperation .of relay 113. - How-
ever, the.locking circuit for relay 122 is. complet-

‘ed prior to the intérruption. of the operating. cir-..

cuit of this ‘relay so relay. 122 is maintained op-
.erated at this time.

The operation_of relays 122 and 607.as’ de-
“seribed. above is completed before relay 603 re-
“leases. . Consequently, ‘'upon "the release. of re-
lay:683 the operating. circuit for relay 113 is not
. reestablished.

If no message had been awaltmg transmis-
sion from' the storage equipment. shewn.in Fig. 9
and the message had been awaiting transmission
from the storage apparatus shown in'Fig. 8, relay

13 will he recperated.ubdn the release.of relay
“E83. "The operation ‘undér these circumstances
“in similar ‘to ~‘thdt ..described in “the -above-
“rideutified ‘patent gpplication to"Branson et al.

no messages are awaiting transmission-from ithe
storage equipment-shown .in Fig..13..and-that
1204 is released. - With. relay.-{204 released-and

+brush-.arm {215 .in theNo..b. position, a circuit

140

“The operation. of relay. 122 com-.:45

St
<

.and ‘thus permits. relay. 609-to release. :
60-

will be completed-for the-operation of .relay 1214

from- ground.- through.the.-lower:inner operated

-contacts~of. relay--149. through -the . winding.. of
:relay 1214, break -.contacts. of . stepping .magnet

1213, brush arm 215 to battery throught..the

.upper.break contacts:of relay.1204.

.Relay. {214 in .operating- completes a-. circuit

ifor the.operation. of stepping:magnet 1213 which
.magnet: in.turn:in operating.-interrupts..a . cir-

cuit:of. relay (214, thus:permitting.this relay. to
release, and -releases. the- stepping .magnet. 4213.

Magnet 1213 in releasing causes.the brush-arms

1215 .and 1216 to.advance.one step-and again

.completes a..circuit of -relay.-1214. which relay

will: again cause-the switch.to take.another step.
This. operation is repeated.until .the brush.arms
1215 and 216 rest on the. No.. 8. terminals.of

their respective banks whereupon :a cireuit -is

completed for the, cperation .of -relay.613. .The
operation of relay. 643 calses.the transmission
of -messages stored. in.the storage .equipment
Shown in Fig. 9.in.a manner similar to the man-
ner. in which.the operation of relay 612 causes

..the transmission of- messages stored in the storage

equipment shown in Fig. -8.

.In this case,.however, the.operation.of:-relay
613 interrupts. the.locking. circuit .of. relay..609
At.the
end .of .the message transmitted in.the.storage

. equipment shown..in. Fig..9:.the disconnect..or
. end. of message. signal. Jpattern .will. .cause .the

-65
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_circuits. to.be restored to. their idle condition and

‘if another message is awaiting transmission on

~any.one of the.storage.units.shown-in.Fig.-8, 9,
or.13, the stepping, switch.shown .in:Fig. 12 will

‘be advanced- so .as .to..permit the . transmission

..of messages from-any. of these units.

Y

s

.By suitably ..connecting .the bank terminals
associated with brushes. 1245.and 1248, it«is. pos-
sible. .to .give the.storage .equipment- shown in

‘Fig.:13.any suitable:number of.opportunities to

5

.transmit .in relation. to..the opportunities given
-fo.the storage units.shown in Figs.:8.and 9. -As

-shown.in Fig. 12.4nd with key.12{T.normal; the
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storage equipment shown in Fig. 13 is given three
opportunities to transmit for every opportunity
given to either one of the storage repeaters shown
in Figs. 8 and 9. In other words, an opportunity
is given for the transmission of three messages
from the storage equipment shown in Fig. 13 and
when an opportunity is given for the transmission
of messages shown in Pig, 8, then three more turns
are given to the equipment shown in Fig. 13, and
then one turn to the equipment shown in Fig, 9
after which the above cycle is repeated.

If no messages are awaiting transmission in
the equipment shown in Fig. 8 then the equipment
shown in Fig. 9 will be permitted to transmit
messages awaiting transmission therefrom one-
third as often as opportunities will be provided
for the transmission of messages from Fig. 13,
In other words, three messages will be trans-
mitted from the storage equipment of Fig. 13
for every one message transmitted from the
equipment shown in Fig. 9. In case messages
are stored awaiting transmission in the equip-
ment shown in Fig. 8 and none are awaiting
transmission from the storage repeater shown in
Fig. 9, for every three messages transmitted from
the equipment shown in Fig. 13 an opportunity

will be granted to transmit one message from the’

equipment shown in Fig. 8.

If no messages are awaiting transmission from
the equipment shown in Fig, 13 the opportunities
or turns to transmit from this equipment will
be lost and the equipment shown in the other
figures permitted to send messages awaiting
transmission from them alternately or from either
of them if messages are stored in only one of
them. ‘

In the foregoing description it has been as-
sumed that key 1217 has been normal or not
operated. As indicated above, it is sometimes
desirable to quickly change the relative num-
ber of turns assigned to each of the trans-
mitters or to each of the groups of transmitters.

Key 1217 has been provided to vary the rela-
tive number of turns assigned to the different
groups. Operation of key (217 connects battery
to the associated contacts of the bank of brush
arm 1245. As shown in the drawing, one-third
of the contacts normally connected to the upper
break contact of relay (204 are disconnected
therefrom and connected to battery upon the
operation of key 1217, Consequently, with key
1217 operated, a circuit will be completed for
the operation of relay 1214 as soon as brush arm
1215 steps on one of these contacts. As a result,
brush arm (215 will be stepped to the next
terminal as described above,

The operation of key {217 disconnects a corre-
sponding one-third of the contacts normally con-
nected to the winding of relay 1201 so that relay
1201 will not be operated when brush arm 12i6
makes contact with these contacts. Thus, the
_switch steps over these contacts when key 1211
is operated without causing the operation of
relay 1281,

Under these conditions, the equipment shown
in Pig. 13 transmits two instead of three mes-
- sages for every message transmitted from the
equipment shown in Figs. 8 and 9, of course,
assuming that messages are awaiting transmis-
sion from both groups of equipment.

As will be at once apparent to those skilled in
the art, one or more additional keys similar to
key 12171 may be provided and these additional

keys as well as key 1217 may be connected to as .

many of the contacts as desired and thus cause
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turns normally assigned to any of the transmit-
ting apparatus or groups of transmitting appa-
ratus to be lost which effectively changes the
ratio, frequency or relation of turns assigned to
the respective devices or groups of devices.

In the specific arrangement shown in the draw-
ing the operator or attendant at the central
switching center will be instructed not to operate
key 1217 during transmission over any of the
lines. Instead, the instructions will be to first
operate the hold keys 814, 914, and i314. These
keys may be operated during transmission from
any of the transmitters and cause the operation
of the respective relays 715, 724, and 1207. These
relays in turn cause the release of the respective
relays 110, T19, and 1204, ’

The release of these relays does not in any
way interfere with the message being transmitted
at the time keys 814, 914, and 1314 are operated
but does prevent the transmission of any mes-
sages following the message being transmitted at
that time.

After the message being transmitted when keys
814, 8(4, and {314 are operated has been fully
transmitted, the operator or attendant will op-
erate key 1217 or any or all of the keys similar
to key 1217 and then restore the keys 814, 914,
and 1314 after which the transmission of mes-
sages will be resumed in the manner described
above. ’

The operator may restore any or all of the keys
{217 at any time or keys 814, 9t4, and 1314 may
be operated first and then after the message then
in the progress of transmission has been fully
transmitted key 1217 may be restored and then
kevs 814, 914, and 1314 restored and the trans-
mission resumed.

As will be obvious to those skilled in the art,
the connections to the bank terminals cooperat-
ing with brushes 1215 and 1216 may be arranged
to give any desired sequence or proportion of
turns to any of the storage repeaters. For ex-
ample, by merely rearranging the connections to
these bank terminals the storage apparatus in
Figs. 8 and 9 may be given more opportunities
to transmit messages stored therein than is given
to the equipment shown in Fig. 13. However,
under the assumed conditions and with key 1211
normal, three opportunities to transmit from the
equipment shown in Fig. 13 are provided for
every opportunity to transmit from the equip-
ment of either Fig. 8 or 9.

During the transmission of any of the messages
over the receiving channel 2{{ of the party line
219 it may be desirable to interrupt message
transmission and transmit a transmitter start
pattern to cause the starting of any of the trans-
mitters from any of the stations associated with
the party line 210. The operation of transmitter
start equipment for fransmitting signals of this
type was described in detail in the above-identi-
fied patent to Branson et al. The equipment in
the system disclosed herein operates in substan-
tially the same manner. When it is desired to
transmit transmitter start signals from the
transmitter start circuit 310, relays 619 and 1211
are operated. The operation of these relays will
interrupt the circuit of any one of the transfer
magnets 814, 911 or 131l which may be operated
and thus interrupt the transmission of messages
stored in the respective tapes 830, 930 or 1130.

As described in the above-identified patent to
Branson et al. the same transmitting distributor
previously employed for the transmission of mes-
sage material is employed for transmitting the
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-transmitter start rsignals over: the: party: line.

-

“However, in the: present circuit arrangement: only

~ithe transmitting. distributors of theé' equipment
s'shown in'‘Rigs. 8 and 9 is employed to: transmit
~signals:under control of the transmitter start cir-
<cuit-310 over the partyiline, ‘The transmitting
«distributor-equipment employed to'transmit these

~gignals over ‘the. party.line.

signals will be the one shown in Fig. 8 or 9 which
‘was'the last one employed to transmit message
If -the messageis

~being transmitted from the equipment shown in
“Pig. 13, this equipment will be stopped due to the
--pperation of relay 1211 and then thé transmitting
~distributor shown in either Fig. 8. or 9 employed

to transmit the transmitter . start signals - under

“control-of the transmitter start circuit- 310.

"“While ‘it was ‘assumed -above. that. provisions

were made for transmitting messages to:the re-

cording -equipment 228 .at station 219 in a defi-
nite order or sequence which provided.more op-
portunities to transmit messages to this station,

it will be readily apparent to those.skilled in'the

art that the circuits will ‘function to-give mes-
sages-to-any group-of stations more:expéditious

“transmission than messages -to- other stations.

‘The circuits will also function so that messages

~of -one particular classof service -would be -di-

rected to the storage equipment shown in"Fig. 13

~which provided more opportunities to transmit

to any one, a'group,-or all of the stations of ‘the
party line than are provided for messages  of

~another class of ‘service ‘dependent, .of course,

upon the address codes preceding the respective

“messages. For-example, -when it is ‘desired to

transmit messages of both classes to-any one or
‘more stations, each of the stations to-which it:is
‘desired to -send messages-of more than one class

"will be assigned additional address-codes for each

class of message to-be sent thereto.
As-indicated ‘above, it-is-also possible to-direct
the messages of a superior class of service to the

~storage equipment shown in Fig. 8 or'9-by trans-

mitting the proper address ahead of the message,
if these messages comprise the bulk of the mes-
‘sages, and to direct messages of theinferior class
of 'service or to inferior stationsto the equipment

-'shown in'Fig. 13.

" It will ‘be quite apparent to those skilled in the
art that in order to accomplish any of the results
‘desired, it 'is only necessary “to properly assign
suitable address codes to the respective stations
which address. codes are transmitted -preceding
messages intended for these stations and then to
appropriately cross-connect the contacts of ‘the
stepping .switch shown. in Fig. 12 and also.'the
switching and selector circuits of the directors
1501 to the appropriate leads through the inter-
cept.circuit to the recording circuits of the respec-
tive storing instruments.

.Thus, according tothe present.invention, g flex-
.ible. system is:provided. in which .either one or

-more:stations may-be provided with.a superior.or

inferior-telegraph-service or alternatively.in which

..messages. of two different classes.of. service:may

“be. transmitted- selectively -to any ‘one .or more: of

the:stations of -a comprehensive:telegraph sys-

*tem. It.is .also.possible to arrange the systemto
rprovide :both-types of service, that:is; to:;provide
certain stations with a superior or inferior:tele-
~graph service .and at the same time:provide:two
“elasses  of service for all of the telegraph-systems.

Furthermore, by :merely -duplicating theequip- -

~ment for the:difféerent ¢lasses of service described
~herein, it ispossible: to provide::more than:two

22
-classes of:service:as: will: be readily undérstoddiby
spersons skilled in the.art. :

‘What:is claimed is:

1. An. improvement in: telegraph: systems com-
- prising - an:outgoing ‘channel of transmission,:a
Splurality of ‘pulsestransmitters -for transmitting

cver sdid channel one at a'time; storage.means for
deach-of said transmitters, means for: selectively
~directing to-one:or another. of said ‘storage means
10 atgroup of'message codes. constituting a message,
Lprogram means -for assighing turns:of transmis-
s§ionito'those-of:said transmitters which have mes-
sages supplied to their storage means, means in

“said:program means:for assigning more turns of
15 transmission' to -one transmitter-‘than another,

vand manual switching. apparatus for varyingithe

~nutiber -of said-moreturns assigned to said one
~transmitter.
<2,Asystem comprising g plurality of transmit-
o0* ters-each controlled by storage means wherein the
‘messages for transmission. are:stored, automatic
wselective ‘means- for selectively” directing certiin
messages-selectively to the storage means of 4 se-
Hlected one Of 'said transmitters, programming
25 means for assigning‘turns of transmission: to:-said
stransmitters.-and:elements-included in said pro-
sgramming ‘means: for assigning' more turns::of
“transmission to said one transmitter than to-other
-0f said transmitters.

3. A system comprising an outgoing channel-of
“transmission, a plurality of impulse transmitter:
-gssociated ‘therewith for -transmitting thereove *

one~at-a’ time, storage -means for-each. of saic
“transmitters, ~automatically -operating ' selective
35 ‘means for ‘selectively directing to one or-anéther
~0f- said- storage means a group' of message codes
constituting  a ‘message, program ‘means’ for -as-
~signing turns of transmission to said transmitters
with the transmission of a complete message upon
40 each turn, and'means in said program mears for
assigning more turns of transmission to one trans-
“mitter than to another,
* 4,"A:plurality: of transmitters:-each associated

“with an- outgoing  channel of' transmission’ for
45 “transmitting  thereover one at:g time, ‘storage

-means: for--controlling ‘the ‘transmission “of 'said

~transmitters, - automatically - operating selective
+means for selectively. directing to said storage

‘means ‘groups of.code characters comprising: a
50 ‘message each followed by one or.more of theicode

‘characters constituting .an end-of-message indi-

cation, means operable by passage through: said

‘iransmitter of the-end-of-message code group to
~terminate ‘transmission from said transmitter,
55.::andimeans. for testing ' another transmitter for
transmissablematerialin combinationwith means
for:testing. one transmitter more frequently than
ranother. -
+b.:A 'system -comprising- a plurality of storage
60::controlled telegraph transmitters associated with
sanoutgoing channel of transmission: for trans-
~mitting thereoverrone at:a time,automatically
soperating: selective means-for selectively directing

“toronesorianother of said transmitters messages
051 each comprising message .code -combinations. fol-

Jowed by an‘end-of<miessage -code pattern; pro-

“gram "means forotesting usaid transmitters: for
stransmission:and initigting transmission there-

“fromiupon:dffirmative test in-.combination with
70 mmeans operable by each end-of-message code pat-
“tern-toadvance said program mesns ‘in its:pro-
sgranteycle.,

+6.7A telegraph ‘system, -a telegraph: transmis-
»sionzpath,:a plurality ‘of “storage controlled:tele~

[+

30

‘75 graph:transmitters .capable . of transmittingover
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said path, a program system and apparatus re-
sponsive to the existence of a supply of stored
signals for any of said transmitters for condition-
ing said program system, means responsive to the
conditioning of said system for offering transmis-
sion opportunities to said transmitters one at a
time, circuit connections in said program system
for causing one of said transmitters to transmit
more frequently during said program than an-
other of said transmitters, and manual operable
switching apparatus for changing the frequency
of transmission of one of said transmitters during
said program.

7. A telegraph system, g telegraph transmis-
sion path, a plurality of storage controlled tele-
graph transmitters capable of transmitting over
said path, a program system and apparatus re-
sponsive to the existence of a supply of stored
signals for any of said transmitters for condi-
tioning said program system, means responsive
to the conditioning of said program system for
offering transmission opportunities to said trans-
mitters one at a time, and circuit connections in
said program system for causing one of said
transmitters to transmit more frequently during
said program than another of said transmitters,
in combination with a plurality of incoming
channels of transmission for storing message
groups of signals to control said transmitters,
and selective means operable under control of
certain code combinations associated with each
group for determining its place of storage with
respect to one or another of said transmitters.
8. A telegraph system, a telegraph transmis-
sion path, a plurality of storage controlled tele-
graph transmitters capable of transmitting over
said path, a program system and apparatus re-
sponsive to the existence of a supply of stored
signals for each of said transmitters for initiating

operation of said program system, means respon- .

sive to the operation of said program system for
starting said transmitters one at a time, and
circuit connections in said program system for
causing one of said transmitters to transmit more
frequently during said program than another of
said transmitters, in combination with a plurality
of incoming channels of transmission for storing
message groups of signals to control said trans-
mitters, and selective means operable under con-
trol of certain code combinations associated with
each message group for determining its place of
storage.

9. A system of message transmitters, means for
variably and at intervals supplying said trans-
mitters with transmissible material, a hunting
system for hunting over said transmitters accord-
ing to a program whenever any one is supplied
with transmissible material and initiating trans-
mission from the first discovered to be s0 sup-
plied, means whereby one of said transmitters is
examined more frequently than another during
said program, and means operable by and in
accordance with message material transmitted
from an active transmitter for stopping trans-
mission therefrom and initiating hunting, in
combination with a source of signals for supply-
ing transmissible material to said transmitters,
said transmissible material including message
code combinations associated with other code
combinations, and means controlled by the other
code combinations for selectively determining to
which transmitter said material is to be supplied.

10. A line having a group of receiving stations
thereon, a plurality of storage transmitters for

transmission over said line, automatic switching-
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means for selectively directing messages for cer-
tain of said stations to certain of said storage
transmitters and for selectively directing mes-
sages for other of said stations to other of said
storage transmitters, means for offering oppor-
tunities for transmitting messages from certain
of said transmitters more frequently than from
others.

11. In combination, a telegraph transmission
path, a first receiving device for receiving from
said path, a second receiving device for also re-
ceiving from said path, a first transmitting device
for transmitting messages over said path to said
first receiving device, a second transmitting de-
vice for transmitting messages over said path to
said second receiving device, and automatic selec-
tive switching apparatus for automatically direct-
ing messages for said first receiving device to
said first transmitting device and automatically
directing messages for said second receiving de-
vice to said second transmitting device,

12, A telegraph system, a plurality of receiv-
ing devices, a telegraph transmission path ex-
tending to said receiving devices, a plurality of
storage controlled telegraph transmitters capable
of transmitting over said path, a program system
and apparatus responsive to the existence of a
supply of stored signals for any of said trans-
mitters for conditioning said program system,
means responsive to the operation of said pro-
gram system for permitting transmission from
said transmitters one at a time, and circuit con-
nections in said program system for permitting
one of said transmitters to transmit more fre-
quently during said program than another of said
transmitters, in combination with a plurality of
incoming channels of transmission for storing di-
recting and message groups of signals to control
said transmitters, and selective means operable
under control of stored directing code combina-
tions associated with each message group for
directing messages for certain of said receiving
devices to certain of said storage controlled tele-
graph transmitters.

13. A telegraph system, a telegraph transmis-
sion path, a plurality of storage controlled tele-
graph transmitters capable of transmitting over
said path, a program system and apparatus re-
sponsive to the supply of stored signals for each
of said ftransmitters for conditioning said pro-
gram system, means responsive to the operation
of said program system for starting said trans-
mitters one at a time, and circuit connections in
said program system for causing one of said
transmitters to transmit more frequently during
said program than another of said transmitters,
in combination with sources of transmissible ma-
terial comprising directing codes associated with
message codes, and selective means controlled in
accordance with the directing codes of each mes-
sage for selectively directing its associated mes-
sage to storage means associated with one of
said transmitters for controlling its transmission
in accordance with the storage thereof.

14, A system of message transmission compris-
ing a plurality of telegraph message transmit-
ters, means for variably and at intervals supply-
ing said transmitters with transmissible material,
3, hunting system for hunting over said trans-
mitters aceording to a program whenever any
one is supplied with transmissible material, and
initiating transmission from the first discovered
to be so supplied, means whereby one of said
transmitters is examined more frequently than
another during said program, and means oper-
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able by and in accordance with message material
transmitted from an active transmitter for stop-
ping transmission therefrom and initiating hunt-
ing, in combination with a source of signals for
supplying transmissible material to said trans-
mitters, szid transmissible material including
message code combinations associated with other
code combinations and means determined by the
other code combinations for selectively determin-
ing in accordance with the destination of said
message to which transmitter said material is to
be supplied.

15. In combination, a telegraph transmission
path, a first receiving device for receiving from
said path, a second receiving device for also re-
ceiving from said path, a first transmitting de-
vice for transmitting messages over said path to
said first receiving device, a second transmitting
device for transmitting messages over said path
to said second receiving device, automatic selec-~
tive switching apparatus for automatically di-
recting messages for said first receiving device
to said first transmitting device and directing
messages for said second receiving device to said
second transmitting device, and control appara-
tus for assigning more transmission intervals to
one of said transmitters than to the other of said
transmitters when both are supplied with mes-
sages.

16. A system comprising a plurality of trans-
mitters each provided with a storage means,
said transmitters being associated with a step-
ping arrangement having contacts associated
therewith for assigning periods of fransmission
to said transmitters in a predetermined order
wherein more contacts are associated with one
transmitter than another in combination with
sources of coded impulse groups wherein each
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group normally consists of codes of address, codes
of message and end-of-message codes, and selec-
tor means controlled in accordance with the ad-
dress codes for selectively directing groups to one
of several storage means including; but not ex~
cluding others, the storage means of said trans-
mitters,

17. In an autcmatic telegraph switching sys-
tem wherein messages are preceded by directing
telegraph signals, a plurality of storage controlled
telegraph transmitters, a line outgoing from said
telegraph transmitters, a plurality of outlying
stations connected to said line, automatic schedu-
ling apparatus for scheduling the operation of
said storage transmitters including apparatus for
giving to certain of the transmitters more fre-
quent opportunities to transmit than is given to
other - of transmitters, selective switching ap-
paratus controlled by said directing codes for
directing messages for certain of said stations to
one of said transmitters and for directing mes-
sages for other of said stations to other of said
transmitters.

WALTER M. BACON.
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