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This invention relates to communication systems and
particularly to telegraph -systems including switching
equipment for autematically “directing and transmitting
messages from a station of origin to-a station of destina.
tion through one or more switching centers‘in accordance
with and under the control of directing or address charac-
ters or code combinations preceding each message, and
end-of-message characters or code combinations follow-
ing each message.

A communication system answering to the above de-
scription is disclosed in Patent 2,430,447, granted Novem-
ber 11, 1947, to Branson, Kinkead, Krecek and Locke.
An iniproved system of the same general type is shown in
Patent 2,766,318, granted October 9, 1956, to . Bacon,
Knandel, Krecek and Locke. - The present invention is an
improvement upon the ‘system shown in the above-identi-
fied patents, and particularly upon the system shown in
the latter.  Accordingly, the disclosure in Patent 2,766,-
318 is incorporated herein by reference as part of the
present specification, and it will ‘be relied upon to a con-
siderable extent in lie of duplication ‘of its entire dis-
closure herein.

In the system disclosed in Patent 2,766,318 there are
a plurality of switching centers interconnected directly or
in tandem by full duplex trunks each having a plurality of
full duplex lines terminating therein. " The lines may be
single station lines or multistation lines.

The incoming channel of each line and trunk terminates
in a typing reperforator which records messages preceded
by call directing codes designating the destinations to
which the messages are to be transmitted, and followed by
disconnect signals designating the ends of the messages.

Each reperforator has a transmitter for retransmitting
the call directing codes, the messages and the disconnect
signals. Each of these transmitters has cooperating with
it a director circuit for decoding the call directing codes
preceding the messages and for operating a link circuit,
specifically a crossbar switch, to establish a cross-office
path from the transmitter to the outgoing line or ‘trunk
channel over which the message must be transmitted to
reach the addressee station designated by the call direct-
ing codes.

With the exception of multichannel trunk groups, the
outgoing channels of full duplex trunks, and the outgoing
channels of full duplex lines are equipped with reperfora-
tor-transmitter units. Two such units are associated with
each single trunk outgoing channel and with each out-
going line channel. “The cross-office path established by
a director circuit, as hereinbefore mentioned, connects the
transmitter of an incoming line or trunk reperforator-
transmitter unit to one or the other of two outgoing line
or trunk reperforator-transmitter units of the outgoing
channel selected by the director circuit, if such outgoing
line or trunk reperforator is idle or when one becomes
idle. * A cross-office path having been established, the call
directing ‘codes ‘are transmitted over that path followed
by the body of the message and then the disconnect signal.
All of this material is recorded by the reperforator, and
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the-director circuit, decoding the disconnect signal, - dis-
connects the cross-office path and restores to normal.
The transmitters of the outgoing line or trunk reperfora-
tor-transmitter units have access alternately to the respec-
tive channels to transmit the messages that have been
recorded by the associated reperforators.

When the outgoing channel, over which the message
is retransmitted, is a trunk, the message is received at a
remote switching center terminating that trunk channel; at
which point the procedure just described is repeated, the
message being switched across office and retransmitted,
until it reaches a switching center serving -the station to
which the message is addressed, At suck switching center
the message is retransmitted over the line with which the
addressed station is associated and is received by that
station.

In the case of single station lines a message outgoing
from a switching center over such line js received by the
single station terminating that line.  In the case of multj-
station lines, there are station control circuits which ‘are
in the nature of secondary switching centers controlling
selectively the association of receiving teletypewriters of
the several “stations with the transmission channel out-
going from the switching center. - These" station control
circuits respond to the call directing-codes preceding the
messages “transmitted ‘over  the channel and connect the
addressed stations to receive the message. :

One or more of the stations associated ‘with a multista~
tion line may have a tape transmitter for originating mes-
sages to be transmitted to the switching “center. . Since
only one of these transmitters may transmit to the switch-
ing center at a time, the control of transmission “from
these transmitters is allocated to the switching “cénter.
The contro] is effected through a* transmitter start circuit
which is equipped to transmit signals for selectively start-
ing individually the transmitters associated with a single
station line. Whenever the incoming chanrnel of a’multi-
station line is idle, the transmitter start circuit interrupts
transmission then in progress on'the outgoing channel and
transmits a’ sequence of signals, the function of which is
fo start another of the transmitters associated with the
line. The transmitter start sequence or pattern of sig-
nals operates through the station control circtits to blind
any teletypewriter recorder that has been receiving a mes-
sage over the outgoing channel, so that recorder will not
receive the transmitter starf pattern of signals. The sta-
tion comtrol circuits then respond to the transmitter start
signals, and one of those circuits attempts to start the par-
ticular transmitter designated by the signals. If the trans-
mitter has a message awaiting transmission, in the forin
of perforated tape in the transmitter, the transmission of
the message will be started. Incident to reception of the
end of the transmitter start pattern of signals by the sta-
tion control ¢ircuits, the teletypewriter recorder that was
blinded is unblinded and message transmission on the out-
going channel is resumed.

If no message is awaiting transmission at the partic-
ular station, the incoming channel will remain idle and
after a timed interval the transmitter start circuit will
initiate the transmission of another complete transmitter
start pattern of signals, seeking to start another trans-
a message awaiting trans-
mission, it will be started, otherwise the procedure will be
repeated, the stations being polled in rotation for message
business until one has been started or until all have been
given ‘the opportunity to transmit. If no transmitter is
started, the switching center awaits one or more minutes
and .again calis the roll of transmitters in succession to
offer them.an opportunity to transmit. When a transmitter
that has been called has message material awaiting and
begins transmission, .the transmitter start circuit remiains
idle until the end of transmission from that station and
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in response to an end:of-transmission signal that follows

.the disconnect signal the transmitter start circuit is set
in operation to begin a roll call of stations beginning with
the next station in the rofational order. . L

Copending application Serial No. 392,789, filed No-
vember 18, 1953, by W. M. Bacon, D. E. Branson, G. J.
Knandel and G. A. Locke, and issued January 27, 1959,
as Patent 2,871,266, discloses and claims an improved
arrangement for controlling transmission from the trans-
mitters of the stations on a multistation line. One of
the features of improvement is that a distinction is made
between the priority and non-priority nature of messages
awaiting- transmission, and the stations are arranged to
register one condition when a message awaiting transmis-
sion is a priority message and to register a different con-
dition when a message awaiting transmission is a non-
priority message. Two different transmitter starting codes
are assigned to any station equipped to transmit both
priority and non-priority messages, one of which will
cause the starting of the transmitter if a priority message
is awaiting transmission but will not start it if a nomn-
priority: message 'is awaiting transmission, and the other
having the opposite effect on the transmitter. More-
over, each station, upon being called for either priority
‘or non-priority traffic, if it has no traffic awaiting trans-
‘mission, automatically transmits an answering signal to
register the fact that it has no traffic. 'This eliminates
the timed delay in the transmission of successive trans-
mitter start patterns of signals that occurs in the opera-
tion. of the system described in the hereinbefore identi-
fied Patent 2,766,318.

The calling of the roll of fransmitters is additionally
expedited in the arrangement shown in Patent 2,871,286,
by eliminating . the ‘repetition of the entire transmitter
start pattern for each transmitter called in a roll call,
the complete pattern being transmitted only at the be-
ginning of the roll call and the transmitter selecting sig-
nals of the stations being transmitted in sequence as fast
" as each called transmitter returns the answer-back signal
until a transmitter is started. ‘When a station’ responds
by the starting of its transmitter, the roll call is sus-
pended and the transmitter start circuit remains dormant
until the end-of-transmission signal is received from that
transmitter, when the complete transmitter start pattern
is again transmitted. o ’ :

Fach time that the transmitter start circuit is activated
to initiate a roll call of transmitters it transmits the pri-
ority start signals first, beginning with the station next
in the sequence after the last previous priority message
transmission. If all of the transmitters that are equipped
for priority message transmission are polled and none
has traffic awaiting transmission, the transmission of non-
priority start codes takes place, beginning with the next
station in the sequence after the last previous non-pri-
ority transmission.

Returning to consideration of the equipment at a switch-
ing center in the telegraph switching system shown in
Patent 2,766,318, there is a multiple address circuit for
the handling of messages preceded by the address codes
of two or more destinations. This circuit' comprises two
storage levels each comprising a reperforator-transmitter,
either being seizable, if available, by the director circuit
of any incoming line or trunk. A special multiple ad-
dress code causes messages to be routed to one of the
reperforator-transmitters - in the multiple address circuit
and the message, preceded by its two or ‘more address
codes, is recorded. A director circuit cooperates with
either of the two multiple address reperforator-transmitier
units to connect them to the necessary outlets, whether
reperforator-transmitter units associated with single sta-
tion or multistation outgoing lines or single outgoing
trunks, or the channels of multichannel trunks, and upon
the seizure of all of the outlets needed to forward the
message towards its destination as designated by the ad-
dress codes the message is transmitted once and simul~
taneously to those outlets. o
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There is also an adjunct to the multiple address cir-
cuit which is called a group code circuit. The use of
this circuit is predicated upon the operating circumstance
that certain types of messages are always addressed to
certain specific stations. To eliminate the necessity for
preceding such messages .by. the_individual address code
of each station that is to' receive it, an address code is
assigned which' represents the group comprising all of
the stations that are to receive the message, and this
c¢ode precedes the message, When the multiple .address
director circuit decodes a group code, it calls upon the
group code circuit to seize all of the outlets represented
by that code, and when they have been seized the mes-
sage is transmitted. to.all of them as in the case of a
regular multiple address message. The address codes
preceding a multiple address message may include indi-
vidual address codes as well as group codes, in which
case the multiple address director circuit will cause seiz-
ure, one by one, of the outlets appropriate to the indi-
vidual address codes and will call upon the group:code
circuit to seize all of the outlets appropriate to any group
code included among the address codes. )

The switching- center, as disclosed in Patent 2,766,318,
also includes local or multiple outlets comprising a
plurality of “teletypewriter recorders designated in com-
mon and: indiscriminately by an individual address code
and by one or more group codes. The several recorders
of any multiple outlet are available for seizure by any.of
] to single - address - or
group codes until all are busy. . The multiple outlet is
similar to the multichannel trunk, but whereas the chan-
nels of the latter extend to a remote switching center, the
former comprises teletypewriter - recorders contained - in
the switching center -or associated with local limes ex-
tending from the switching center to nearby staticns.

The switching center also includes intercepts, one type
being: provided for automatically  intercepting messages
that are preceded by faulty or unassigned address codes,
another serving as a destination for messages addressed
to stations which are for any reason not in operation or
which have troubles on their lines or at their terminating
stations, the diversion of the messages to the intercept,
which has been designated “wilful,” being automatic fol-
lowing the operation of manually operable keys repre-
senting the various individual or group address codes. A
third intercept is associated exclusively with the multiple
address circuit and serves both as a miscellaneous and
wilfal. intercept, to receive messages preceded - by -any
faulty address code or for any destination the- traffic
for which is being intentionally intercepted.

The present invention is directed particularly to the
switching center, and it is'a fundamental object of this
invention to expedite the establishment of transmission
paths through the switching center and the transmission
of messages over those cross-office paths. According to
one aspect of the foregoing furidamental object, a specific
object of this invention is to improve the allotment of
access of the director circuits to the link circuit by an
improved sequence circuit giving the director circuits op-
portunity in rotational sequence to establish cross-office
paths through the link circuit. |

‘According to another aspect of the fundamental object
of the invention hereinbefore recited, a specific object
of the invention is to increase the capacity of the switch-
ing center to handle multiple address and group code

_messages by providing a considerable number of multiple

address message storage levels to be seized in rotational
sequence. : Co T T - . i

._Andther objéct of the invention is to provide for the
rapid handling of urgent or priority messages by . direct-
ing them to special intermediate storage levels in the
switching = center, comparable with the reperforator-
transmitter units . of the,prcviously-mentioned multiple
address circuit, from which they may be redirected to
appropriate outlets in accordance with the address. codes
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61 a preferential basis as compared with cross-office
routing non-priority’ messages.

Another. object of the invention is to combine the
handling " of multiple address messages and priority
messages in one set of intermediate storage levels com-
prising reperforator-transmitter units.

Another object of the invention is to allot any number
of the intermediate storage levels to priority messages
‘and the remainder to nom-priority multiple - address
messages.

Another object of the invention is to accommodate
both single address priority messages and multiple ad-
dress priority messages in the intermediate storage -levels
allotted to priority message traffic.

Another object of the invention is to provide a single
director ‘circuit to control the routing" of messages from
any level of the urgent' message and multiple address
intermediate storage to the appropriate outlet.

Another object of the invention is to provide for the
servicing of the priority levels of intermediate storage by
the director circuit on a preferential basis in comparison
with the non-priority multiple address levels.

Another object of the invention is to supplement the
regular two levels of message storage of any single chan-
nel outgoing trunk or single station or multistation. out-
going line with an extra level of message storage to re-
ceive priority messages exclusively.

Another object of the invention is to allot a transmis-
sion turn to the priority storage level of the outgoing
line or trunk circuit after both of the regular storage
levels have had a turn, or after either has had a turn
when the other has no traffic awaiting transmission..

Another object of the invention is to cause the trans-
mission of ‘all of the messages stored in the priority
storage level of an outgoing line or trunk. circuit in any
transmission turn allotted thereto.

Another object .of the invefition is ‘to route priority
messages to either regular storage level of an outgoing
line or trunk when that outlet is not equipped with a
priority storage level.

Another object of the invention is to provide manually
operable means for causing the priority storage level of
an outgoing line or trunk circuit to appear busy.

Another object of the invention is to-cause priority
messages to be transmitted to either of the regular storage
levels when the priority storage level has been made to
appear busy under manual control.

According to - still another aspect of the foregoing
fundamental object, a specific object of this invention is
to provide a rotational sequence for seizuré. of individual
elements of multiple outlets, such as the channels of
multichannel trunks and the teletypewriter recorders of
multiple local outlets.

According to anothsr aspect of the fundamental object,
it-is a specific object of the invention to employ miultiple
outlets for any or all of the several intercept services.

The invention features an arrangement manually con-
ditionable when the supply of tape in a reperforator is
running low, and automatically operable at the énd of the
message being received at the time of the manual condi-
tioning for switching to a spare reperforator.

The invention also features an arrangement manually
conditionable after a depleted tape supply in a reper-
forator has been replenished and automatically operable
at.the end of the message being received at the time of
the manual conditioning for disconnecting the - spare
reperforator.

The invention also features the use of a crossbar
switch as a decoding fan circuit of a director circuit.

The invention also features an electronic hub circait
for cross-office path transmission, providing for voltage
variation rather than current variation for the marking
and spacing elements of signals, thereby . eliminating
heavy current flow involved in current transmission of
multiple address messages, - and eliminating - current
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changes when establishing and disestablishing transmis-
sion paths. )

A system for accomplishing the foregoing objects and
others that may hereinafter be set forth or become- ap-
parent and embodying the foregoing features and: others
which may also be hereinafter set forth or become ap-
parent, may be fully understood by reference to the
following detailed” description to be interpreted in - the
light of theé accompanying drawings wherein:

Figs. 1 to 7, when arranged in accordance with the
pattern of Fig. 8, show in general schematic' form a
typical system comprising switching centers intercon-
nected by trunks and each having lines which it Serves,
typical components of one switching center also - being
represented.

Figs. 10 to 70 are’ circuit drawings which, when ar-
ranged according to the pattern of Fig. 9, show portions
of a switching center, which portions are a single chan-
nel incoming trunk circuit, a director circuit; a link cir-
cuit, an intercept key circuit, an outgoing single channel
trunk circuit, a sequence circuit, a multiple address cir-
cuit, a group code circuit and a multiple address intercept
circuit,

The several circuits, as identified in the foregoing para-
graph, are comprised -of the following drawings:

Figs. 10 and 11 show the incoming single channel trunk
circuit; )

Figs. 12 to 19, 24 and 29 show the director circuit for
the single channel incoming trunk circuit;

Figs. 20 to 23, 25 to 28 and 30 to 33 show the single
channel -outgoing trunk circuif;

Figs. 35 to 43, 45 to 53 and 55 to 59
address circuit and its link circuit;

Figs. 34, 44 and 54 show the intercept key - circuit;

Tigs. 60, 61, 64 and 65 show a multiple address inter-
cept -circuit;

Figs. 62,63, 66 and 67 show the
Fig. 68 shows an alarm circuit;
Fig. 69 shows the sequence circuit; and

Fig. 70 shows the link circuit used by the regular
director circuits. :

show the multiple

group code circuit;

General description

The general features of the system will now be de-
scribed . with- reference to Figs. .1 to 7, inclusive, when
arranged as shown in Fig. 8. Fig. 1 shows.in block
diagrammatic form the stations and equipment connected
to a typical full duplex party line 1-01. The fuil duplex
party line 1-01 comprises a transmission channel or
path 1-02 for transmifting signaling impulses from  the
outlying subscriber stations to the central switching cen-
ter shown in Figs. 2 to 7, and a receiving channel 1-03
for transmitting signal impulses from the switching cen-
ter to the outlying subscriber stations.

The party line 1-01 has been shown in the drawings
as comprising two separate and distinct metallic trans-
mission circuits. It is to be understood, however, that
these lines or paths may include any of the usual types
of transmission systems suitable for the transmission. of
telegraph permutation code pulses. These two channels
may form the two paths of a bridge-type full duplex
transmission system, in which case the impulses- trans-
mitted to and from. the switching center are transmitted
over a single line conductor; as is well understood in the
art. . These lines'may also include telegraph channels of
composite telephone and telegraph lines, channels of
voice frequency carrier current, channels of high fre:
quency carrier current, radio channels and time -division
multiplex channels, and the method of transmission over
these - channels may be in accordance with any of the
well-known - transmission systems, including pulses of
current and no current, pulses of positive and negative
current, pulses of currents of different magnitudes, pulses
of carrier current and no carrjer current, pulses of car-
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rier currents of different frequencies, and pulses of cur-
rent in some portions of the system may be represented
by pulse of no current in other portions of the system,
as is well understood in the various types of telegraph
transmitting systems. o

The full duplex telegraph line 1-01 extends to five
outlying subscriber stations designated 1-06 through 1-10.
Each of these subscriber stations is provided with a
receiving - teletypewriter and keyboard perforator, rep-
resented in the case of station 1-06 by the labeled rec-
tangle 1-11, and is also provided with a tape transmitter-
distributor represented, in the case of station 1-06, by
the labeled rectangle 1-12. The function of receiving
teletypewriter 1-11 is to Teceive messages transmitted
from the switching center. The function of the key-
board perforator associated with the receiving teletype-
writer is to prepare a tape by perforating it in accord-
ance with messages to be transmitted from the station
to the switching center. The function of the transmitter-
distributor 1-12 is to transmit messages under the control
of the perforated tape. )
 While receiving apparatus and transmitting apparatus
have been shown at each of the subscriber stations, it
will be readily understood by those skilled in the art
that receiving-only equipment may be provided at cer-
tain stations, and that transmitting apparatus only may
be provided at other subscriber stations. Since the re-
ceiving and transmitting equipments operate substantially
independently of each' other, each station may be ar-
ranged to transmit or receive or both, in accordance with
the subscriber’s particular requirements.

Typical apparatus suitable for use in combination with
the circuits of the system described herein. for receiving
messages -and perforating tape and transmitting signals
in accordance with the perforated tape at the subscriber
stations are described in detail in United States Patents
1,965,572, granted July 10, 1934, to C. W. Burcky and
A. H. Reiber; 1,965,602, granted July 10, 1934, to R. A.
Lake, and 1,969,891, granted August 14, 1934, to R. A,
Lake and H. W. Stoelk, and. the disclosures of these
patents are incorporated herein by reference as part of
the present specification.

The receiving and transmitting equipment at each of
the subscriber stations is controlled by a. secondary or
subordinate . switching center or station control circuit
which may be located in the immediate vicinity or on
the premises of one or more outlying subscriber stations.

In Fig. 1 three such secondary switching centers have
been shown, the subordinate switching center 1-13, or
station’ control circuit as it is also called, serving the
subscriber stations 1-06 and 1-07, the station control
circuit 1-14 serving only the one subscriber station
1-08 and the station control circuit 1-15 serving sub-
scriber stations 1-09 and 1-10. The provision of thq
station control circuit 1-14 serving only the single sub
scriber station 1-08 is explained by the fact that this
subscriber station is provided with two receiving re-
corders, namely a receiving printer and a tape reper-
forator which are to receive messages on a selective
basis, and the station control circuit ‘is needed in order
to effect the selection between them. The reperforator
is designated by the reference numeral 1-16, and may
be of the type shown in Patent 2,042,788, granted June
2, 1936, to H. L. Krum, or Patent 2,255,794, granted
September 16, 1941, to R. A. Lake, and the disclosures
of these patents are incorporated herein by reference as
part of the present specification.

The station control circuits include a monitoring selec-
tor mechanism connected to the receiving channel 1-03
of multistation line 1-01, which selector is provided
with numerous contacts that are selectively activated in
response to various signals transmitted over the party
line. These contacts are employed to control the switch-
ing apparatus for connecting the receiving equipment at
the several subscriber stations to the receiving channel
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1-03 and for controlling the operation of the tape trans-
mitters to transmit signals over the transmission channel
1-02. -

The monitoring selector which is employed as.an ele-
ment of the station control circuit may be characterized
as a sequentially operated teletypewriter selector. In
some instances, as for example in Patent 2,766,318, it
has been called a Sotus unit, a word derived from the
initial letters of the descriptive title “sequentially oper-
ated teletypewriter universal selector.” It is arranged to
receive permutation code telegraph signals and to oper-
ate selectable elements in response to the reception of
the code combinations. It is provided with interlocking
latches by means of which certain of the selectable ele-
ments may respond to their assigned code combinations
only upon. being unlatched or prepared for operation by
the signal responsive operation of a selectable member
in response to a different code combination or the same
code combination, from which it follows that the first-
mentioned selectable member is operable only in re-
sponse to reception of the particular two code combina-
tions in sequence. In the case of the control of trans-
mitters, single code combinations are employed for
effecting the desired controls, whereas the receivers, such
as printers, or the reperforator 1-16, are connected selec-
tively to the receiving channel 1-03 by address codes
comprising a sequence of two call directing code com-
binations. 'Typical address codes are shown in Fig. 1
for the receiving equipment associated with the receiving
channel 1-03. Thus the receiving teletypewriter 1-11
at station 1-06 is designated by the individual address
code BY, the receiver at station 1-¢7 has the address
code QW, the receiving teletypewriter at station 1-08 has
the address code GA and the receiving reperforator at
that station has the address code GX, and the receivers
at stations 1-09 and 1-10 have been assigned the address
codes CD and GJ, respectively. )

Any subscriber station, in addition to being connect-
able by the station control circuit to the receiving chan-
nel 1-03 in response to its assigned address code, may
also be connected in response to one or more group ad-
dress codes. These are two-letter codes that are assigned
in common to a plurality of stations to which messages
of a particular type or character are frequently directed,
and the group address code will cause the message to
be transmitted to all of the stations, regardless of where
located in the system, to which that group address code
has been assigned. For example, it is indicated in Fig. 1
that the receiving teletypewriter 1-06 is selectable in
response to the group address code CQ as well as in
response to its individual address code BY. Similarly,
the receiving teletypewriter at station 1-07 is selectable
in response to group code CQ in addition to its indi-
vidual address code QW. The receiving teletypewriter
at station 1-08 is responsive to group codes CF and CQ,
and the receiving reperforator at that station is respon-
sive to group codes BR, CF, and CQ. The teletype-
writer at station 1-09 is responsive to group codes CC
and CQ in addition to the individual address code CD
and the teletypewriter at station 1-18 is responsive to
group code CQ. The station control circnits are pro-
vided with properly coded combinations of interlocked
first and second selectable members to connect the sta-
tions selectively to. the receiving channel 1-03 in re-
sponse to the assigned group codes. )

In addition to assigning address codes to the receiving
equipment at each of the stations connected to the multi-
station line 1-01, one or two codes may be assigned to
each transmitter connectable thereto, to enable the trans-
mitter to be controlled from the central switching sta-
tion through the subordinate switching center or station
control circuit. One of the two coedes that may be
assigned to any station represents selection of the station
to transmit a priority message and the other represents
selection of the station for transmission of a non-priority




message. Ten individual codes are assigned for priority
message pick-up and ten other ‘individual codes are
assigned for non-priority message pick-up.” Each station
is provided with a key for indicating alternatively that
a message tape placed in the transmitfer ‘and awaiting
transmission is of priority or non-priority degree of
urgency. A transmitter will be started in response - to
its priority start code only if the key has. been operated
to the priority indicating position. The arrangement for
controlling the transmission of priority ‘and non-priority
message.-traffic from party line stations - is fully de-
scribed and shown in the Bacon et al. Patent 2,871,286.
- Another full duplex circuit appearing in Fig, 1 is des-
ignated by the reference numeral 1-20 and comprises
receiving channel 1-17 and transmitting- channel  1-18.
The full duplex channel 1-20- terminates in a-single
station 1-19 which has exclusive use of the channel and
comprises a receiving teletypewriter combined with a
keyboard perforator, this unit being designated 1-21
and - connected to receiving channel 1-17, and a tape
transmitter 1-22 connected to transmitting channel- 1-18.
Since the tape transmitter 1-22 has Sole and exclusive
access to transmitting channel 1-18, it has no transmitter
start codes assigned to it as have thé transmitters asso-
ciated with a multistation line, because transmission from
station- 1~19 is not controlled from the switching center
and the ‘station may transmit at any time. There is no
station control circuit associated with the station 1-19
because the receiving teletypewriter 1-21 is always con-
nected to receiving channel 1-17 and will receive all
signals incoming over that channel. It has been assumed
that channel 1-17 is selectable at the switching center
by -individual address code BG .and by group address
codes BR, CF and CQ.

The full duplex party line 1-04" and the full duplex
single station line 120 extend to the switching: center
which serves those lines, the circnits and apparatus of
which are indicated diagrammatically in Figs. 2 fo 7.
The switching center, in addition to serving the lines in-
dicated, also has connection directly and indirectly by
means of trunk - circuits with other switching centers.
In the middle of Fig. 1 a multiple channel trunk directly
connects the switching center shown in Figs. 2 to 7:t0 a
switching center 1-26. It has been assumed that there
is sufficient” traffic from the switching center in Figs. 2
to 7 to the switching center 1-26 to justify three transmis-
sion channels in that direction, and these channels are
designated by the reference numerals 1-27, 1-28 and 1=
29. It has further been assumed that the volume of
traflic in the opposite direction is lighter and that it may
be -accommodated by two chanrels designated 1-31 and
1-32. It has been assumed that the switching center 1-26
serves stations having the individual address codes BF,
WE, XW, QX and others, and having group codes BK,
BL, CF and CQ and others;

When there is still less traffic between two switching
centers-a simple full duplex trunk, comprising a single
transmission channel in each direction, may be provided
and two such trunks terminating at the switching center
in Figs. 2 to 7 are shown, one designated by the reference
numeral 1-33, extending to a switching center 1-34, repre-
sented merely by a labeled rectangle and the other, desig-
nated by the reference numeral 1-36, extending 1o a simi-
larly represented switching center designated by the refer-
ence numeral 1-37. -As indicated in Fig. 1, it has been as-
sumed that switching center 1-34 serves stations having
the individual address codes BN, BX, CA, QA and others,
and group codes BK, BL, BR and CQ and others, and
that the switching center 1-37 serves stations having the
individual call directing codes BS and BU and others,
and group codes BR, CF and CQ and others.

A full duplex trunk circuit designated 1-38 connects
switching center 1-37 to 1-26. Another switching cen-
ter 1-39, with reference to which 5o code -assignments
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have been assumed, is connected to switching center 1-26
by full duplex trunk 1-41.

In view of the fact that no other trunk circuits have
‘been shown in association with switching centers 1-34
and - 1-39, it is to be assumed that neither has direct
connection with the other nor with switching center 1-37,
and that the switching center 1~34 cannot directly reach
the switching center 1-26 nor can the switching center
1-39 directly reach the switching center shown in Figs. 2
to 7. This arrangement of switching centers is typical
of systems of this type.

The terminal equipment for the lines and trunks rep-
resented in Fig. 1 is shown in Figs. 2 to 7 which also
show diagrammatically other circuits and equipment at
the switching center. Considering first the terminal equip-
ment of party line 1-01, the transmitting channel 1-02
terminates in an incoming line circuit indicated generally
by refererice numeral 2-61. This incoming line circuit
controls the reperforator 2-92 and the receiving-only
teletypewriter 2-03. The incoming line circuit recog-
nizes certain address codes preceding messages and causes
those that are directed to the switching center as a desti-
nation to be recorded on the receiving-only teletype-
writer 2-03. - If the message is to be transmitted to an-
other station, in addition to being recorded on teletype-
writer 2-03, it will be recorded also on the reperforator
2-02. If the message is not to be printed for the use
of the switching center, it will be recorded only on the

- reperforator 2-02. A transmitter 2-04 is combined with
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the reperforator 2-02 to form a unit 2-66. Reperforator-
transmitter unit 2-05 may be of the type shown in E. A.
'Gubisch Patent . 2,348,214, granted May 9, 1944, and
may include a tape feed indicating contact mechanism
such as that disclosed in T. L. Corwin Patent 2,418,464,
granted April 8; 1947. Transmitter 2-04 is connected to
a director circuit 2-67 which, under the control of trans-
mitter 2-04; décodes the address portion of a message
and then, under the supervision of a sequence circuit
4-01; operates a select magnet 5-91 individual to that
director, and thereafter operates a hold magnet asso-
ciated with the channel over which the message is to be
transmitted.

The switching apparatus employed in the ‘typical em-
bodiment of this invention and described herein makes
use of a link circuit or switch having a plurality of groups
of contacts arranged in a rectangular coordinate pattern.
Switches “of ' this type are frequently called crossbar
switches and are arranged so that any set of contacts
may be selected -and actuated by operating mechanism
comprising select-and hold magnets representing the coor-
dinates of the group of contacts to be operated. For
example, the usual arrangement is to provide the sets of
contacts in rows afd columns and to select and operate
any set of contacts by operating a select magnet which
is common to a fow of sets of contacts, and then to
operate a hold magnet which is common to a column of
sets of contacts.” Only that set of contacts which repre-
sents the intersection of the row and the column will be
operated.

Figs. 5, 6 and 7 contain a schematic representation of
a crossbar switch.  The select magnets for the incoming
channel of the party line 1-61, single station line 1-20,
trunk 1-33 and trunk 1-36 are identified by reference
numerals 5-01, 5-02, 7-01 and 7-62, respectively. Se-
lect magnets for the incoming chamnels 1-31 and 1-32 of
the multichannel trunk are designated by reference nu-
merals 5-03 and 5-04. Select magnets for other sources
of messages to be routed through the switching center are
shown in Fig. 6 as will be described hereinafter.

Access to the channel 1-03 of the full duplex party
line 1-01, this being the channel over which the stations
of that line receive messages from the switching center,
is had- through the instrumentality of two reperforator-
transmitter units 2-08 and 2-09 which may be similar
to the reperforator-transmitter unit 2-06. - Each of the
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yeperforator transmitter units 2-08 and 2-09 has its own
set of input control relays 2-11 and 2-12, respectively,
and: these sets of relays cooperate mutually -with each
other .and individually with their respective reperforator-
{ransmitter units to control the selective establishment of
a connection to one or the other of the reperforators, if
idle, through the crossbar switch. Hold magnets 7-03
and 7-04, when operated, establish transmission paths to
the reperforator units 2-08 and 2-09, respectively.

The - transmitting portions of reperforator-transmitter
units 2-08 and 2-09 are associated with outgoing chan-
nel 1-03 which has hereinbefore been identified as the

_réceiving channel from the standpoint of the subscriber
stations of party line 1-01, These transmitters have sets
of control relays 2-13 and 2-14, respectively, and there
is also a common set of control relays 2-16, the three sets
of relays cooperating to give -one or the other of the
transmitters access to the outgoing channel 1-03.

A transmitter start circuit, identified by reference nu-
meral 2-17, which is described in full in previously identi-
fied Patent 2,871,286, cooperates with the incoming line
circuit 2—01 and the set of control relays 2-16 to cause the
transmission to the outgoing channel 1-03 of code signals
for starting any of the transmitters associated with party
line 1—01. Transmitter start circuit 2-17 is arranged for
automatic operation to cause the several transmitters as-
sociated with the party line to obtain transmitting access
thereto -in rotation.

Transmitting channel 1-18 of the single station line
1-26 is connected at the switching center to an incoming
line circuit 218 which has associated with it a reperfora-
tor-transmitter unit 2-19 and a receiving-only teletype-
writer 2-21, either or both of which may be connected to
receive a message from station 1-19 according to the ad-
dress codes preceding the message. A director circuit
2 22 is associated with the transmitter of reperforator-
transmitter set 219 for decoding the address codes pre-
ceding a message and for operating under the supervision
of sequence circuit 4-01, its selector magnet 5-02, and
thereafter one of the hold magnets according to the
destination of the message as determined by the direc-
tor circuit. :

On the outgoing side the single station line has the
reperforator-transmitter sets 2-23 and 2-24 and their as-
sociated sets of control relays 2-26 and 2-27, respec-
tively, pertaining to the admission of an outgoing message
into one or the other of the reperforators, and the in-
dividual sets of control relays 2-28 and 2-29 supervised
by the common set of control relays 2-31 pertaining to
the operation of one or the other of the two transmitters
to transmit a message over outgoing channel 1-17 of the
single station line. Hold magnets 7-06 and 7-07 give
access to reperforator-transmitter units 2-23 and 2-24,
respectively.

The two incoming channels 1-31 and 1-32 of the multi-
channel trunk terminate in the same kind of equipment as
the incoming channel of single station line 1-20, namely

in an incoming trunk circnit 2-32, reperforator-transmit--

ter unit 2-33 and director circuit 2-34 in the case of in-
coming channel 1-31 and incoming trunk circuit 2-36,
reperforator-transmitter unit 2-37 and director circuit
-2-38 in the case of incoming trunk channel 1-32. There
is nothing about the termination of channels 1-31 and
1-32 ‘that identifies them as being interrelated at their
point of origin in switching center 1-26 as channels of a
multiple channel trunk and to all intents and purposes
they are merely incoming trunks. Director circuits 2-34
and 2-38 have their individual select magnets 5-03 and
5904, respectively, which they operate when establishing
5 connection through the crossbar switch to an outgoing
line or trunk. The incoming trumk circuit may or may
not be provided with receiving-only teletypewriters, and
have been shown as not being so equipped. )
The multichannel outgoing trunk comprising channels
1-27,-1-28 and 1-29 differs from the equipment asso-
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ciated . with the single .channel- outgoing trunks in that
there is no reperforator-transmitter unit included in the
equipment as in the case of outgoing single channel trunks
‘and outgoing single ‘station and multistation lines. In-
stead,  there is_certain. equipment common to all of the
outgoing channels, designated by the reference numeral
2-39 and other equipment individual to each of the out-
going channels designated 2-41, 2-42 and 2-43. - ‘When
.one of the director circuits decodes an address code of a
station which is served by or reached through the switch-
ing center 126, it will seize one of the outgoing channels
of the multichannel trurk, if there is an idle channel, and
the message will be transmitted from. the transmitter as-
sociated with the incoming line or trunk circuit over which
the, message arrived, directly across the office and over
the seized channel of the outgoing multichannel trunk to
the switching center at the opposite end of that trunk.
When all of the channels are busy, a director circuit that
seeks access to them will receive a busy signal. = Because
of the fact that the channels of the outgoing multichannel
trunk have no-reperforator to provide a permanent record
of outgoing transmission that-is provided by the reper-
forators associated with outgoing lines and single channel
trunks, each of the outgoing multichannel trunks is pro-
vided with a receiving-only printer which records outgoing
traffic and provides a record to which reference may be
had ‘when any question arises as to loss of message or
other irregularity. ‘Hold magnets 7-08, 7-09 and 7-11
give access to the outgoing multichannel trunk channels.

It may be desirable to have one or more message re-
ceiving stations located in the switching- center itself, or
.at one or more nearby points which may be considered
as being local in character. . The provision of direct lines
from the switching office to such local stations avoids the
necessity of receiving the messages at the switching cen-
ter and sending them to their ultimate local destination by
‘messenger. - Since there may be sufficient traffic for such
Jocal outlets, whether located in the switching center or
at a distance therefrom, to require more than one receiv-
ing recorder; the principle of the multichannel trunk. has
been appliéd to the service of providing local outlets, a
message for any such outlet being switched directly
through the. crossbar switch and across the office to one
of ‘a plurality of receiving-only printers, providing a
printer of the outlet is idle. This arrangement is exempli-
fied in‘Fig. 3.by a common set of control relays repre-
sented. by the rectangle 3-01 and sets of control relays
represented by the rectangles designated 3-62 and 3-03
individual to the receiving-only teletypewriters 3-04 and
3-06. The local ouilet 3-01 has been assigned the in-
dividual address code CR and this outlet is also included
in-the group of stations that receives messages preceded
by the group code BL, and of course the outlet also re-
ceives.any message preceded by the universal group code
CQ. Two receiving printers have been jndicated and
their individual sets of control relays have been designated
to-indicate that they are the first and fourth of a plurality
of printers comprising the outlet. . It has been found con-
venient and feasible to expand such an outlet to as many
as ten receiving printers when traffic conditions warrant
that many. . Hold magnets 7-12 and 7-13 give access to
the two indicated recorders of local outlet 3—01.
. As many different local outlets as are required may
be. provided, it being understood that each local outlet
is designated by a different individnal ‘address code, in
addition to. any group codes and it being also understood
that. each such outlet may comprise a plurality of rec-
orders, any of which, when idle, is available fo record a
message. A second local outlet is indicated by the com-
mon set of relays 3-07, an individual set of relays 3-08
and a typing reperforator 3-09. This local outlet which
has the individual address code GD and which is also
responsive to the group codes BL, BR and CQ has been
indicated as comprising only one recorder but it may be
expanded by the addition of recorders and their individual
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sets of control relays. The typing reperforator may. be
provided under the circumstances that it may be desirable
1o retransmit the received message over some other sys-
tem, or that within the discretion of an attendant it may
be ‘desirable to retransmit the message within the system
herein disclosed, by the addition to the perforated mes-
sage tape of the address code of a station to which the
message is to be transmitted and the introduction of the
message. into the system at an originating station, which
is a facility that will be described hereinafter. Tt will be
apparent that a local outlet may comprise receiving-only
printers or typing reperforators but thai it should not in-
clude both, for the reason that there is no selective choice
as between one or the other of the recorders or receivers
of a local outlet and if would not be possible to direct a
message to one or the other of the two types of recorders
within a local outlet.  Hold magnet 7-14 gives access to
Iocal outlet 3-97.

In addition to the lines and trunks terminating at each
switching center as hereinbefore described, message origi-
nating equipment is" provided to enable - the switching
center, as an originating station, to transmijt messages
selectively to any or all of the stations of the system by
properly addressifig the messages in the same manner that
they are addressed and transmiited by an outlying sub-
scriber’s station.” The originating equipment is shown in
Fig: 3 and comprises a keyboard perforator 3=11"and a
transmitter-distributor 312 controlled by tape perforated
in the keyboard perforafor or by tape produced in some
other -perforator - as, for example; a miscellaneous inter-
cept perforator which will be described hereinafter. A
monitoring teletypewriter printer 3-13 is provided and is
so arranged that' it may monitor the message as it is per-
forated in the tape or as it is transmitted by transmitter-
distributor 3-12.: - The perforating equipment, the trans-
mitting_ distributor and the monitoring printer are similar
to the equipment located ‘at remote subscriber stations;
such as any of the stations associated with the party line.
A set of control relays-3-14 is associated with transmitter-
distributor 3-12 and also with a-director circuit 3—16 for
the-originating station and the transmitter-distributor:3-12
is arranged to -transmit in -cooperation with and under
'the control of director circuit 3-16.- This director circuit
controls its-individual select magnet 6-01 and selectively
controls any of the hold-magnets in Fig. 7 for directing
a'message to an outgoing line or trunk in accordance with
the address code preceding the message. The originating
station may be considered as a transmitting-only- station
local to the switching center.

The switching  center -is " also provided with_intercept
equipment shown in Fig: 3. Two of these intercept cir-
cuits ‘have ‘been designated as wilful intercept and are
indicated by ‘the reference numerals 3-17 and 3-18.
These circuits are arranged to receive messages which are
properly addressed and transmitted through the switching
equipment but which, for some reason, it is desired to
intercept ‘and to prevent their being transmitted imme-
diately- to their respective stations of address. 'This is
convenient in case certain stations are idle during certain
‘hours ‘or ‘days when other stations are not idle, and not
only would- there be little or no point in transmitting to
stations- that are not open for the transaction of business,
but-such stations might be completely closed down, un-
attended and therefore incapable of receiving messages.
-Similarly,” in .case of trouble conditions arising - at ‘any
station, it might be desirable to route messages addressed
to that station to intercept until the trouble has been
cleared and thus prevent those messages from being lost
or from interfering with the operation of the system or
-the. transmission. of messages to other stations nof in
trouble. = Each wilful intercept may comprise a plurality
of recording instrumentalities that are interrelated in the
_'same, manner as the several recorders of a local outlet or
the several channels of an outgoing multichannel trunk.
They may be seized one by one until'all are busy. - Wilful
intercept 3-17 has been indicated as comprising three
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recording  instrumentalities 3-19, 3-21 and 3-22, and
wilful intercept 3-18 has been indicated as comprising
two recording instrumentalities designated 3-23 and 3-24.

The switching of messages into either of the wilful
intercept circuits instead of to the appropriate line or
trunk circuit over which the address station is reached,
is accomplished by means of a set of intercept keys rep-
resented by the labeled rectangle designated by the ref-
erence numeral 4-02. This set may include a key for
each station served by the particular switching center, for
each outgoing trunk, for the local outlets, and for the
various group -address codes. Ordinarily a switching
center will not have intercept Xeys for individual stations
served by other switching centers because the most reliable
information as to whether or not a station is closed down
is likely to be available at the switching center serving
that station, and in addition it is desirable to permit traffic
to-proceed as far as possible toward its destination rather
than to wilfully intercept it at a switching center other
than that serving the addressed subscriber station. . None
of .the hold magnets giving access to wilful intercept 3~17
has been shown. One of those giving access to intercept -
3-18, designated 7-16, is shown.

Each of the recording instrumentalities of the wilful
intercept circuits is a reperforator-transmitter unit. of the
type associated: with incoming lines or trunk channels,
such as the reperforator-transmitter wunits 2-06, 2-19,
2-33 and 2-37. ‘Messages directed to wilful intercept
ate properly addressed and accordingly they may be re-
transmitted through the switching system without any
further attention by the operator, which is the reason for
providing-the automatically operating reperforator-trans-
mitter units. - Bach of those units has associated with it
a director circuit, this being designated by the reference
numerals 3-26, 3-27, 3-28, 3-29 and 3-3%. Only the
select magnets for the directors 3-26 and 3—-29 have been
indicated in Fig. 6, this being the select magnets. 6-02 and
6-03." The transmitters of the wilful intercept circuits
thus have access to all outgoing lines-and trunks and to the
local outlet circuits when there is no longer any necessity
for intercepting messages addressed to particular destina-
tions, and. their intercept keys have been restored.

Another intercept circuit, which is a special purpose
intercept and is reached on a code selective basis, is
designated by the reference numeral 3-32. The code
selective -intercept circuit is seized in response to par-
ticular address codes preceding messages received over
lines or trumks. - This intercept circuit is provided with
a reperforator-transmitter unit 3-33 and the transmitter
has associated with it a director circuit 3-34 which con-
trols select magnet 6-04, Certain types of messages,
particularly of a lengthy and usually routine character,
such as reports or orders, are routed to the code selec-
tive intercept- 3-32 by special address codes and the re-
transmission ‘of those messages under the control of di-
rector circuit 3-34 takes place in such a manner as not
to interfere with normal message transmission to the
various outlets, the messages being retransmitted when
the- outlets are not heavily loaded. Such a code selec-
tive intercept arrangement is fully described in Patent
2,766,318. Hold magnet 7-17 gives access to code selec-
tive intercept 3-32.

Still another type of intercept circuit is iabeled as a mis-
cellaneous intercept and is designated by reference nu-
meral 3-36. This intercept circuit has, as iis recording
intrumentality, a typing reperforator 3-37 which does
not have any transmitter or director associated with it.
The switching equipment is so arranged that messages
improperly addressed, or messages preceded by an ad-
dress code which has been mutilated, or messages for
which the switching equipment has improperly responded
to the address code are directed to the miscellaneous in-
tercept circuit. Thus, if messages are preceded by code
combinations which are not assigned to any receiving
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device or station, they will be routed to the miscellaneous
intercept circuit. - Inasmuch as the address codes of mes-
sages received in the miscellaneous intercept- circuit are
usually faulty, they will require the attention of an opera-
tor to correct them, so that there would be no point in
providing for the automatic retransmission of the inter-
‘cept messages through the system. If the operator can
supply or obtain the necessary information for correct-
ing the address codes of the messages - received in the
miscellaneous intercept, the tapes containing those mes-
sages may be removed from the typing reperforator,
placed in keyboard perforator 3-11 of the originating
station to have the correct address codes perforated there-
in," if necessary by splicing a blank piece of tape to the
message tape at the head end of the message and per-
forating the proper address code in the spliced tape seg-
ment, and the corrected tape may then be placed in trans-
mitter-distributor 3-12 of the originating station for trans-
mission. Hold magnet 7—18 gives access to miscellaneous
intercept 3-36. It should be understood that the code
selective and miscellaneous intercepts may consist of
multiple recorders arranged in the same manuer as the
local outlet and the wilful intercepts.

As previously stated, a single channel trunk 1-33 inter-

connects .the switching center shown in Figs. 2 to 7, in-
clusive, with the switching center 1-34 in Fig. 1. As
in the case of the incoming multichannel trunks and the
incoming single station line, the incoming channel of the
single channel trunk terminates in an incoming trunk cir-
cuit 4-03 which is closely similar to incoming line cir-
cuits 2-01 and 2-18 and is identical with incoming trunk
circuits 2-32 and 2-36. Incoming trunk circuit 4-03
has associated with it a reperforator-transmitter unit 4-04
which cooperates with a director circuit 4-06 that con-
trols the crossbar switch through select magnet 7-01. The
incoming line circuit 4-03 and reperforator-transmitter
unit are shown in full in Figs. 10 and 11 -and the direc-
tor circuit 4-06 is shown in Figs. 12 to 19, 24 and 29,
this being the only detailed showing herein of an incom-
ing channel terminating circuit and associated director
circuit. The outgoing - circuit including reperforator-
transmitter units and control relays for the outgoing chan-
nel of trunk 1-33 is represented by the rectangular des-
ignated by reference numeral 4-07. This equipment may
be identical with the apparatus associated with outgoing
. channel 1-17 of single station line 1-20.
" The incoming channel of single channel trunk 1-36,
which extends to switching center 1-37, terminates in
apparatus identical with that terminating the incoming
channel of single channel trunk 1-33, including the re-
- perforator-transmitter unit and the director circuit asso-
ciated with the incoming trunk circuit and these elements
have been indicated by interconnected rectangles desig-
nated 4-08, 4-09 and 4-11." )

The apparatus associated with the outgoing channel of
single channel trunk 1-36 comprises not two but three
reperforator-transmitter units designated by the reference
numerals 4-12, 4-13 and 4-14, Each of the reperfora-
tor-transmitter units has an associated set of control re-
lays, designated by the reference numerals 4-16, 4-17
and 4-18 for providing access to the reperforator-trans-
mitter units. The transmitter portions of those units have
individual sets of control relays 4-19, 4-21 and. 4-22 and,
jn addition, there is a set of control relays 4-23 common
to all three of the transmitters for controlling access of
the transmitters to the outgoing trunk channel.

Reperforator-transmitter 4-14 is provided for the re-
cording of messages that are of an urgent character and
such messages are designated as urgent by a special pri-

ority code preceding them. No messages not so indicated
will be routed to reperforator 4-14, nor does any of the
director circuits hereinbefore mentioned have access to
reperforator-transmitter unit 4-14. Instead, reperforator-
transmitter unit 4-14 is seizable only from the multiple
address -circuit as will be described hereinafter, It may
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be stated, however, that whenever any- outlet is not pro-
vided with a third reperforator-transmitter unit for urgent
messages, or when such a reperforator is temporarily out
of service, urgent messages will be routed to-cither of
the other two reperforator-transmitter units which ordi-
narily received only regular messages. - Hold magnets
7-19 and 7-21 give access to reperforator-transrrﬁttér,
units 4-12 and 4-13, respectively. . A single channel
outgoing trunk circuit complete with three storage levels,
and corresponding to the one represented in Fig.-4, is
shown in Figs. 20 to 23, 25 to 28, and 30 to 33. )

‘The transmitter portion of reperforator-transmitter
unit -4-14 has access-to-the outgoing. trunk chanmel in
rotation with the other two transmitter units when- all
three have message tapes in storage awaiting - transmis-
sion but the priority transmitter, having gained -access to
the outgoing trunk channel, transmits all message mate-
rial in storage before relinquishing the channel to the
other two transmitters, whereas, each of those_ trans-
mitters, having gained access to the channel, relinquishes
it after transmitting only one message if the other regular
transmitter or the priority transmitter has message mate-
rial awaiting transmission. - In the case of outlets equipped
with only two reperforator-transmitter units, such as
the outlet serving single station line 1-20, the trans-
mitter units have access to the outgoing channel - alter-
nately for the transmission of a single message in each
transmission turn. . ) ;

As disclosed in Patent, 2,766,318, the switching center
may be provided with a multiple address circuit seizable
on a selective basis by the director associated with any
incoming line or trunk, or with the originating- station
circuit, for the purpose of effecting the transmission of
a message to a plurality of outlets simultaneously.  The

multiple address circuit disclosed in that application com- -

prises two reperforator-transmitter units either of which,
when idle, may be seized by any director circuit for the
purpose of storing a multiple address message. A multi-
ple address director circuit cooperates with either of ‘the
multiple address repérforator-transmitter units to decode
the address codes of destinations to which the multiple

"address message is to be transmitted, and seizes the proper

outlets, such as the outgoing reperfora’tqr-transmitter
units- of single station or multistation lines or single
channel trunks, or an outgoing channel of multichannel
trunks or one of the recorders of a local or multiple out-
let, the retransmission of the message to these outlets
being initiated after they have been seized. co
The multiple address circuit according to the ‘present
invention, designated by reference numeral 4-24, has
a considerably greater message handling capacity than
the one disclosed in the Patent 2,766,318, in that it may
have a larger number of reperforator-transmitter units
for-storing and retransmitting multiple address messages.
In addition, one or more of the reperforator-transmitter
units may be allocated to the handling of priority or
urgent messages. Three. reperforator-transmitter units
for the multiple address circuit have been indicated in
Fig. 4 and they are designated by the reference numerals
4-26, 4-27 and 4-28. It might be assumed -that Te-
perforator-transnﬁtter units 4-26 and 4-27 are allocated
to the handling of regular multiple address messages and
that reperforator-transmitter unit 4-28 is allocated to’ the
handling of urgent messages which may be either single
or multiple address messages. . Two of the hold magnets
for giving access to the multiple address circuit, des-
ignated by the reference numerals 7-22 and 7-23, have
been represented in Fig. 7. o : )
Regular multiple address messages are preceded by 2
special - address code indicative of their characteristic
as such and they are routed by that code to an 'idle one

" of the reperforator-transmitter units designated for non-

priority multiple address messages, which might bfs_,t.he
reperforator-transmitter units 4-26 and 4-27. Priority
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messages are routed to the multiple address circuit by a
special priority address code which causes them to be
routed to those reperforator-transmitter units in the
multiple address circuit that are designated for priority
message service, either single or multiple address. Re-
perforator-transmitter unit 4-28 might be allocated to
priority message handling.

The multiple address circuit includes a director circuit
which serves all of the reperforator-transmitter units of
the multiple address circuit for the purpose of decoding
the address codes preceding messages and causing the
seizure of the appropriate outlets. The multiple address
director circuit serves the priority message storage re-
perforator-transmitter units on a preferential basis, co-
operating with the regular multiple address reperforator-
transmitter units only when no priority message re-
perforator-transmitter unit is waiting for access to out-
lets. The multiple address director circuit gives the
priority message reperforator-transmitter units, such as
reperforator-transmitter unit.4-28, access to the priority
reperforator-transmitter unit of any outlet so equipped,
such as the reperforator-transmitter unit 4-14, If a
priority message is addressed to an outlet not so equipped,
or if the priority message reperforator-transmitter unit
of the outlet is out of service, the message is routed to
either of the regular reperforator-transmitter units of the
outlet, such as reperforator-transmitter units 4-12 and
4-13. Access to the multiple address circuit is gained
through the crossbar switch shown in Figs. 5, 6 and 7,
and the reperforator-transmitter units of the multiple
address circuit gain access to the outlets through a sepa-
rate crossbar switch included in the multiple address
circuit. The multiple address circuit with its storage
levels, director and link circuit is shown in Figs. 35 to
43, 45 to 53 and 55 to 59.

As in the case of the multiple address circuit shown
in Patent 2,766,318, the multiple address circuit disclosed
herein includes a group code circuit 4-29, the function of
which is to seize a plurality of outlets in response to a
group code appearing alone or among the address codes
preceding a message routed to one of the reperforator-
transmitter units of the multiple address circuit. There
is also associated with the multiple address circuit a
multiple address intercept circuit 4-31 in which is
recorded for subsequent retransmission any message
routed to the multiple address circuit that includes among
its address codes a faulty or unassigned address code, this
interception corresponding to routing of regular messages
to the miscellaneous intercept circuit, or any message
including among its address codes one for which an inter-
cept key of the intercept key circuit 4-€2 has been oper-
ated, this interception corresponding to interception of
regular messages of the wilful intercept circuit. Multiple
address intercept circuit 4-31 is provided with typing re-
perforator units, two having been indicated, designated
by reference numerals 4-32 and 4-33. The multiple
address intercept circuit 4-31 is identical with the wilful
intercept circuits and the local outlet circuits, in the man-
ner of giving access to its several typing reperforator units
as fong as there is an idle one. Typing reperforators are
used in the multiple address circuit instead of reperfora-
tor-transmitter units because messages recorded in that
intercept usually require attention by an operator, either
to correct address codes, in the case of messages inter-
cepted on a miscellaneous basis, or to eliminate address
codes designating outlets not under interception and to
which the message has actually been transmitted. The
necessity for the elimination of address codes from mes-
sages recorded in the multiple address intercept arises
from the fact that all address codes following the one
that causes the routing of a message to multiple address
intercept are recorded in intercept although 'the “cor-
responding outlets may be seized and the message trans-
mitted thereto. If the messages recorded in ‘multiple
address intercept were to be given automatic and unsu-
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pervised handling, as in the case of the wilful intercept
circuits, repetitious transmission of a message to- some
stations ‘would result. - The group code circuit is shown
in Figs. 62, 63, 66 and 67, and the multiple address inter-
cept circuit is shown in Figs. 60, 61, 64 and 65.

Typical method of operation of the system

In operating systems of this general class or type it is
necessary for the subscribers to perforate tape in a partic-
ular manner especially at the beginning and end of each
message. It is also desirable for the subscriber to per-
forate special signals prior to the message signals and the
addresses thereof when transmission is first started and
after a number of messages have been perforated in the
tape. - In order to aid the subscriber in propetly perforat-
ing the various addresses and other control signals in the
tape, various routine or operating procedures are usually
established.

It is to be understood that, depending upon the require-
ments and traffic conditions, various types of operating
procedures may be established in accordance with the
requirements to be specified. - A typical operating pro-
cedure will be described for the system shown in the
drawings. It is to be understcod, however, that the sys-
fem may be operated in other manners and that departures
from the typical operating procedures may be employed
to meet special conditions when theéy are encountered.

The circuit drawings comprising Figs. 10 to 70 show the
complete circuits of those portions of the apparatus in a
switching center that are indicated schematically in Fig.
4. Specifically, one incoming single channel trunk termi-
nating circuit and one outgoing single channel #runk
termination circuit, the former with its director circuit,
are shown. These are assumed to be associated with
different trunks, and the description of the operation will
be predicated upon assumed transmission incoming over
one of the trunks and outgoing to the other trunk. The
incoming trunk termination shown in the circuit drawings
may be considered as representative of all incoming line
or trunk terminations not only in Fig. 4 but also in Fig. 2.
Similarly, the outgoing single channel trunk termination
shown in the circuit drawings may. be considered to.be
representative of all outgoing line and trunk terminations
not only in Fig. 4 but also in Fig. 2, an exception being
the outgoing multichannel trunk termination in Fig. 2.
The multichannel outgoing trunk terminating circuit in
Fig. 2, the local outlets and the intercepts in Fig. 3, being
outlets having a plurality of paths terminating in or
beyond the switching center in recording instrumentali-
ties, which paths are available on a non-selective basis
among them in response to a common address code or
codes, do not differ significantly from the multiple address
intercept circuit, indicated in Fig. 4 and the circuits of
which are included among the circuit drawings, specifical-
ly in Figs. 60, 61, 64 and 65. From this it will be ap-
parent that circuits represented by almost any of the in-
strumentalities indicated in Figs. 2 and 3 are shown in
Figs. 10 to 70. Exceptions are the originating station
circunit 3-14 and the outgoing line circuit of a mutistation
line, having a transmitter start circuit associated there-
with, and circuits for all of those instrumentalities are
containéd in the aforementioned patent, 2,766,318.

Although it is not absolutely necessary, it is desirable
that a subscriber, in preparing a message tape on his
keyboard perforator, first perforate a number of letters
signals in the tape to provide a short length of tape
ahead of the message which may be readily inserted in
the tape transmitter and fitted to the tape feed mecha-
nism thereof so that the tape will feed properly and
bring the message addresses and text portions to the sens-
ing position in a proper manner. Following the letters
signals it is desirable for the subscriber to perforate a
disconnect or end-of-message signal in the tape which,
in the specific embodiment of the invention disclosed
herein, is a figures signal followed by an H signal which




2,951,893

19 . v .
in turn is followed by a letters signal. It is desirable
that this be done in order to clear out any off-normal
condition of the switching equipment and to condition
it to receive and properly respond to the address codes
and message signals. The letters signal following the H
signal affords time for the switching apparatus to func-
tion properly at the switching center and two or more
letters signals may be inserted. Letters signals may be
inserted at various times by the subscriber to provide
sufficient time following or between various directing or
control signals to assure that the equipment will respond
properly and will fully establish the necessary circuits
so that none of the following message signals will be
mutilated or lost. Following the letters signals, the sub-
scriber will perforate two characters in the tape which
are assigned to the station for which the message is in-
tended. ‘These two character signals are sometimes called
directing codes or address codes. Following the address
code the subscriber will generally perforate a letters sig-
nal and in the case of a multiple address message each
address .code of two characters will be followed by a
letters signal. After the letters signal following the last
address code, the carriage return and line feed signals
and another letters signal will be perforated after which
the message will be perforated in the tape. In order to
~ facilitate the checking of the system and messages, the
address of the station to which the message is directed
and the sender’s address are generally included as a por-
tion of the message. If it is considered desirable, the
two characters comprising the address code may be re-
peated, -and under certain circumstances the second code
may be useful if the first one becomes lost or mutilated.
At the end of the message the subscriber will perfo-
rate another disconnect signal comprising a figures sig-
nal, an H signal and a letters signal or several letters sig-
nals. If the subscriber has another message to transmit
he may perforate the.two characters comprising the ad-
dress code of the message immediately following the let-
ters signal, it being unnecessary to repeat the figures and
H signals to clear out off-normal conditions since the dis-
connect or.end-of-message signed will. be transmitted
immediately ahead of the address codes of the next mes-
sage. As in the case of the first message the subscriber
will perforate, after the address code, the letters signal,
the carriage return signal, the line feed signal, the let-
ters signal and the message. At the end of the message
the subscriber again perforates the disconnect signal com-
prising the figures signal, the H signal and the letters
signal. If the subscriber has no other message to be
transmitted at that time he will, in the case of a sub-
scriber on a multistation line, perforate an H signal fol-
lowing the letters signal of the disconnect, the second H
signal comprising an end-of-transmission signal signify-
ing that the subscriber has no further messages to be
transmitted at that time and to inform the transmitier
start circuit that the line is available to-another station
for message transmission. ’
Specific examples of typical message tapes prepared
in accordance with the suggested operating procedures
and embodying the various switching capabilities of the
system will now be given. It will be assumed first that
a message is received from switching center 1-34 and is
addressed to the subscriber station served by switching
center 1-37 that is assigned the address code BU. The
message will comprise the signals for the characters BU,
a letters signal, the carriage return signal, a line feed
signal, a letters signal, signals comprising the full ad-
dress of the addressee station and of the originating sta-
tion, the text of the message and the disconnect signal
comprising the figures signal, an H signal and a letters
signal. ’
It will next be assumed that station 1-19 on the sin-
gle station line has a multiple address message for desti-
nations including the station identified by the address
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code BS served by switching center 1-37, the station
identified by the address code BU and served by the
same switching center 1-37 and the station 1-10 on the
multistation line, which has the address code GJ. The
tape as prepared at station 1-19 will comprise with the
signals for figures, H and letters, the address code BC
which is the multiple address code used by any subscriber
statjon preceding the addresses of the stations to which
the message is to be transmitted, the address code BS
and a letters signal, the address code BU and a letters
signal, the address code GJ and a letters signal, signals
for carriage return, line feed and letters, the text of the
message and the disconnect signals, figures, H and let-
ters. . .

It will next be assumed that a priority message is re-
ceived from switching center 1-34 addressed to the sub-
scriber station served by switching. center 1-37 that is
assigned the address code BU. The message will com-
prise the signals for the characters PQ which is the pri-
ority message code used by the switching center 1-34
preceding any . priority message transmitted from that
switching center, this code being automatically substi-
tuted by the switching center for the priority message
code PC preceding such message as received from the
subscriber station at which the message originated, the
address code BU, the signals for carriage return line
feed and letters, the text of the message and the dis-
connect signal, figures, H and letters.

It will next be assumed that a group code message is
received from switching center 1-34, there being no in-
dividual address codes but only the single group code.
The signals comprising this message as transmitted from
switching center 1-34 will be the address code BQ which
is- the multiple address code used by. switching center
1-34 preceding any multiple address. message transmitted
from that switching center, this code being automatically
substituted by the switching center for the multiple ad-
dress code BC preceding such message as received from
the subscriber station at which the message originated,
the address code BR which is a group code, the signals for
the carriage return, line feed and letters, the text of the
message, and the disconect signal, figures, H and letters.

Tt will next be assumed that a multiple address mes-
sage including a group code is received from switching
center 1-34, the message being addressed to station 107
on the party line having the address code QW, to the sta-
tions assigned the group code CF, this being the subscriber
station 1-08 on the party line, the station 1-19 on the
single station line, and stations served by switching cen-
ters 1-26 and 1-37, and to local outlet 3-01 having the
individual address code CR. The signals comprising this
message. as transmitted from switching center 1-34 will
be the office identification code BQ, the address code
QW, the group code CF, the address code CR, the sig-
nals for carriage return, line feed and letters, the text
of the message and the disconnect signals, comprising
figures, H and letters. . )

“Finally, it will be assumed that a priority’ multiple
address message including a group code.is received from
switching center 1-34. The signals comprising this mes-
sage as transmitted from switching center 1-34 will be
the address code PQ, above identified, the individual sta-
tion address BU, assuming that the message is addressed
to the same- station as the preceding message, a group
code such as BR, the signals for carriage return line feed
and letters, the text of the message and the disconnect
signals, figures, H and letters. )

The manner in which the circuits and apparatus are
constructed and function to accomplish the operations in-
volved in the reception and rétransmission of messages
addressed as assimed above will now be described by
reference to the detailed circuits of typical components
of a syvitchiﬁg center embodying the invention as dis-
closed in Figs. 10 to 70, inclusive. )
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Initigl condition of the system

Figs. 10 to 70, inclusive, when arranged as shown in
Fig. 9, show details of typical circuits and equipment
which cooperate to achieve or comprise a typical switch-
ing center in accordance with this invention, When
power is first applied to the system after it has been in-
stalled, the first thing in the morning if it has been closed
down during the night, the relays and equipment will
assume the positions and conditions shown in Figs. 10
to 70. - It is to be understood that suitable driving motors
are provided for the various devices and that these are
all started into operation by connecting them to a suit-
able source of power. Numerous motors and sources
of power have been shown in the drawings. However,
a number of other devices employ motors which are not
shown in the drawings because it is well understood by
those skilled in the art that such devices require and will
be supplied with driving motors. Receiving and trans-
mitting equipment, such as reperforators and transmit-
ter-distributors, at the switching center is provided with
driving motors, most of which have been illustrated in the
drawings, it being understood that all are connected to
sources of power and are continnously in operation when
the system itself is in operation so that the equipment is
at all times ready to respond to received signals. The
relays and other equipment at the switching center are
in and remain in the condition shown in the drawings
when power is ‘applied and until signals ‘are transmitted
over the system for energizing the circuits, as will be de-
scribed hereinafter. All transmitters and ali receiving
devices, including teletypewriter printers and printing re-
perforators, are in the stop or rest condition. The selector
magnets of receiving teletypewriters are energized, which
is the marking condition. AIl transmission circuits ex-
tending from point to point are in the marking condi-
tion -and the receiving or repeating relays associated
therewith have their armatures held in engagement with
their marking contacts.

Reception of message by switching center

The first assumed message is received from switching
center 1-34 and is addressed to the subscriber station
served by switching center 1-37 that is identified by the
address code BU. It was stated previously that any mes-
sage that has originated at a subscriber station may be
preceded by the disconnect signal comprising the codes
for figures, H and letters, in order to ascertain that the
switching mechanism at the switching center shall be in
the normal condition to be properly responsive to switch-
ing codes representing the station or stations to which the
message is-addressed. These signals are absorbed or dis-
carded in the switching center serving the subscriber sta-
tion at which the message originates, when they precede a
message and there is no connected outlet to which they
could be transmitted. Since the message now to be con-
sidered is assumed to be received from switching center
1-34, the first character received will be the signal for
the character B which is the first character of the two-
character address code BU. The manner in which ‘the
disconnect codes are discarded is fully described in the
Bacon et al. Patent 2,766,318, as hereinbefore set forth.

The incoming channel of trunk 1-33 terminates in line
relay 28L and in respomse to the start pulse preceding
the code combination for the character B; the armature of
that relay is operated from its marking contact, which it
normally engages, to its spacing contact. It thus substi-
tutes a ground connection for a battery connection to the
lower winding of relay 16SP, which causes the armature
of that relay to be operated by current in the upper
winding to the left-hand contact. Relay 16SP interrupts
the energizing circuit for slow-release relay 18A35 and
completes the energizing circuit for relay 1€A1 which
opens the circuit of slow-release relay 10A2. The re-
lease times of relays 16A1 and 10AS5 are longer than
spacing intervals normally occurring in telegraph trans-
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mission so that neither of those relays will release. Re-
lay 10AZ is also slow release and it will ot release im-
mediately.

At its spacing contact relay 10SP also extends ground
over conductor :0-92- to lamp 11-83 so that the lamp
will follow received signals under the control of relay
18SP as it responds to operation of relay 161,

Relay 10L repeats the received spacing signal from its
armature over a branch path paralleling the lower wind-
ing of relay 16SP, the path including resistor 10-83, con-
ductor 18-84, break contacts controlled by armature 3 of
relay 10AZ1, conductor 16-86 and winding of selector
magnet 11-01 of reperforator 11-82. Incident to Tesponse
of the reperforator to the code combination received by
selector magnet 11-01, an energizing circuit for relay 18A%
is completed, from battery through the winding of that
relay, conductor 1€-67, armature and front contact . of
normally operated relay 10A3, conductor 10-08, right-
hand armature and back contact of relay 10AZ2, conduc-
tor -10-09 and swinger and make contact 11-84 and
normally closed tape feed indicating contacts 11-66 to
ground. Relay 10A6 operates to provide a holding cir-
cuit for relay 10A2 in substitution for the one interrupted
at the back contact of relay 16A1 so that relay 10A2 will
remain operated providing tape feed indicating contacts
1106 remain closed and unjversal transfer contacts
11-04 close on the make side frequently enough to hold
slow-release relay 18A6 operated. When the universal
transfer contacts 11-04 operate, universal make contacts
11-11 also operate momentarily, connecting ground over
conductors-13-12 and 18-11, back contact and armature 1
of relay 18AZ2 and upper winding of relay I8UN to
battery to operate the armature of relay 16UN to its left-
hand contact. This causes relay 16DA to operate in a
circuit traced from ground through the armature and left-
hand contact of relay 10UN, conductor 1¢-17, and wind-
ing of relay 10DA to battery. ‘The relay operates and
locks in a circuit traced from ground through its armature
and front contact, conductors 10-12 and 18-13, armature
1 and back contact of relay 18FH and conductors 10-14,
10-16 and 10-17, and the winding of relay I10DA. to
battery. At its break comtacts the relay 16DA interrupts
a possible energizing circuit for relay 10A.

Selector magnet 11-01 of reperforator 11-02 continues
to respond to the signals received by relay 18L from
switching center 1-34 and the signals are recorded in tape
11-07. The armature of relay 10UN engages its left-hand
contact during closure of universal contacts 11-11 in each
receiving cycle. In response to the figures signal of the
disconnect code following the message, contacts 1348 of
the reperforator close, connecting ground over conductor
11-09, back contact and armature 4 of relay 284, wind-
ing of relay 10FG, resistor 10-18, conductors 16-12 and
10-21, and lower winding of relay 10UN to battery. Re-
lay 10FG operates, and the operating current through the
lower winding of relay 10UN prevents the armature from
operating to the left-hand contact in spite of energization
of the upper winding of the latter relay through the uni-
versal make contacts. Relay 18FG locks through its right-
hand winding, break contacts controlled by armature 2 of
relay 10FH, armature 3 and front contact of relay 16FG
and right-hand contact and armature of relay 10UN to
ground, this circuit being established because the armature
of relay 10UN remains in engagement with its right-hand
contact as stated. Relay 10FG connects ground to con-
ductor 1013 in the energizing circuit for relay 18D A but
the latter relay has already been operated and is locked,
At its armature 1, relay 18FG prepares an energizing cir-
cuit for relay 10FH. In response to the H signal which
follows the figures signal, contacts 11—12 of reperforator
11-62 close and connect ground over conductor 1113,
back contact and armature 1 of relay 18A, armature 1
and front contact of relay 10FG, right-hand winding- of
relay 10FH, resistor 10-18, conductors 10-19 and 10-21,
and lower winding of relay 10UN to negative battery,
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Relay 10FH locks through its right-hand winding and
front contact and armature 3 to the path over which it was
energized, by-passing, however, the armature 1 and front
contact of relay 10FG. ‘At its armatures 1 and 2, the
relay 10FH interrupts the locking circuits for relays 16DA
and 10FG, and those relays release. Upon the opening
of the contacts 1112, which occurs before the end of the
receiving cycle in which the H signal was received, the
locking circuit of relay 10FH in interrupted, and that relay
releases. In respomse to the letters signal that follows the
H signal and concludes the message, ground is connected
through contacts 11-14 and over conductor 11-16, arma-
ture 1 and back contact of relay 10AA, break contacts
controlled by the armature of relay 10DA, break contacts
controlled by armature 3 of relay 10AA and conductor
10—21 and the lower winding of relay 10UN to hold the
armature of that relay in engagement with the right-hand
contact.

Assuming that no further messages are received by relay
10L for an interval, relay 10SP will remain in the marking
condition, interrupting the circuit of relay 10A1 which
will release after its delay interval, providing a circuit
for holding relay 10A2 operated. Periodic closure of
the circuit of relay 16A6 at the universal transfer contacts
11-04 will cease, and that relay will release, thus restoring
the circuit to the initial condition.

The incoming line circuit shown in Fig. 10 has relay
10-OLA for giving an alarm in response to 2 prolonged
open condition of the incoming trunk channel terminated
by line relay 10L, tape-out alarm relay 16TO which op-
erates when the tape supply in reperforator 11-02 runs
low, machine trouble alarm relay 10MT which operates
when the reperforator develops a trouble preventing it
from operating properly, and an alarm silencing relay 10S
for silencing an audible alarm that is set in operation
when any of the above-mentioned trouble conditions oc-
curs. The operation of these relays is described in the
Bacon et al. Patent 2,766,318 and will not be repeated
in the present specification.

An arrangement is included in the incoming line circuit
disclosed herein for automatically diverting incoming traf-
fic to a spare reperforator at the end of a message when
the tape supply from the regular reperforator 11-02.runs

low.

When the attendant notes that the supply of tape is
running low, key 11-17 is operated to close the left-
hand contacts. When the end-of-message signals ter-
minating a message then being recorded by reperforator
11-02 are received, the relay 18DA releases and relays
19FG and 10FH operate and release, as previously de-
scribed, and upon connection of ground through universal
make contacts 11-11 to conductor 11-12 the ground
connection is extended over conductor 1¢-23, closed left-
hand contacts of key 11-17, conductor 11-19, back
contact and armature 4 of relay 10AA, winding of relay
10A, break contacts controlled by the armature of relay
16DA, break contacts controlled by armature 3 of
relay 10AA, conductor 19-21 and lower winding of relay
10UN to battery, relay 10A operating over this circuit
and the current through the lower winding of relay
10UN holding the armature of that relay on its right-
hand contact. Relay 10A prepares, at its armature 2
and front contact, a path for energizing relay 1GAA and
for locking that relay and itself. Upon the opening
of the universal make contacts 11-06, the prepared cir-
cnit becomes effective, being traced from ground through
the armature 2 and front contact of relay 10A, winding
of relay 18AA, winding of relay 1A, break contacts
of relay 18DA, break contacts controlled by armature
3 of relay 16AA, conductor 18-21 and lower winding of
relay 18UN to negative battery. Relay 10AA substi-
tutes at its armature 3 and front contact a battery con-
nection to hold relays 10A and 10AA operated, this being
the locking circuit. ' -

With relays 10A and 18AA operatéd, a circuit for
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operating relay 10AZ1 is completed from ground through
armature 3 and front contact of relay 10A, right-hand
winding of relay 10AZ1, armature 2 and front contact
of relay 10AA, conductor 10-21 and lower winding of
relay 10UN- to battery, and relay 10AZ1 operates over
this circuit. At its armature 2, relay 10AZI estab-
lishes a transmission connection from the armature of
relay 10L through resistor 10-24, armature 2 and front
contact of relay 10AZ1, thereby interrupting in make-
before-break manner - the break contacts, conductor
1026 which extends through break contacts controlled
by the corresponding armature of relay 18AZ1 in other
incoming line circuits, as indicated by the dotted sec-
tion 10-27, conductor 16-28 and selector magnet 11-21
of a typing reperforator 11-22. Reperforator 11-22 is
provided for the purpose of recording incoming mes-
sages during the time that the supply of tape is being
replenished in a regular typing reperforator associated
with any of the incoming lines or trunks. "It is avail-
able to any of a plurality of incoming line or trunk

circuits as indicated by the dotted conductor section

106-27, but to only one at a time, from which it follows

that an attendant will operate the left-hand contacts of

key 11-17 in only one incoming line circuit at a time.

The break contacts controlled by armature 2 of relay

10AZ1 disconnect the battery termination for holding

selector magnet 11-21 of reperforator 11-22 energized

when the reperforator is not under seizure by any in-

coming line circuit. At make-before-break contacts 3

controlled by armature 1 of relay 10AZ1, conductor

1004 is disconnected from the path to selector magnet

11-01 of typing reperforator 11-02 and the path is con-

nected intstead through break contacts controlled by

the armature of relay 16TR to a battery termination for

holding selector magnet 11-01 energized. At the make

contacts 2 controlled by armature 1 of relay 10AZ1,

ground is connected over conductors 18-29 and 10-13,

armature 1 and back contact of relay 10FH, conduc-

tors 10-14, 10-16 and 10-17 to the winding of relay

16DA which operates. The ground connection on con-

ductor 10-14 is extended over armature 1 and front

contact of relay 18AZ1 to the left-hand winding of that

relay, thereby locking it, and also over conductor 10-31

to the winding of relay 16AZ2, operating the latter relay.

Relay 10DA interrupts the locking circuit for relay 10AA

and that relay releases.

By virtue of the foregoing operations, reperforator
11-62 has been disconnected from line relay 1¢L, and
reperforator 11-22 has been connected to that relay.
Messages thereafter received will be recorded by the
latter reperforator. As will be described. hereinafter,
reperforator 1102 has associated therewith a transmitter
by means of which messages recorded in tape 11-07
are routed, through the cooperation of a director cir-
cuit, to a proper outlet in accordance with address codes
preceding the message, and are automatically trans-
mitted to that outlet. Reperforator 11-22 might also
be equipped with a similar transmitter and director cir-
cuit for effecting the automatic retransmission of re-
corded messages. Since its purpose is merely to serve
as an intercept during the time that the regular
reperforator-transmitter is out of service for replenish-
ment of the tape supply, reperforator 11-22 will be used
somewhat infrequently in comparison with regular in-
coming line reperforators, and the provision of a trans-
mitter mechanism and a director circuit is not justifi-
able. Since the messages recorded by reperforator
11-22 are complete, including the directing codes pre-
ceding them, these messages may be reintroduced into
the system by placing the tapes in the tape transmitter
of the originating station circuit in the same manner
that tapes produced in the miscellaneous intercept circuit
are reintroduced into the system.

When the supply of tape in reperforator 11-02 has
been replenished, the attendant operates key 11-17 from
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Ieft to right, opening the left-hand contacts and closing
the right-hand contacts. Key 12-17 locks on either side
and, : accordingly, comnects ground through the right-
hand contacts, conductor 13-23, and winding of relay
10TR to battery. At the break contacts controlled by
relay 10TR, the battery connection, which has been hold-
ing selector. magnet 11-61 of reperforator 11-02 steadily
energized, is disconnected, and at the armature and front
contact of relay 16TR the selector magnet is reconnected
to the armature of line relay 101, the path being traced
from the laiter armature through - resistor 16-03, con-
ductors 10-04 and 10-32; and the armature and front
contact of relay 10TR to conductor 10-06. At the
instant of operation of relay 14TR, reperforator 11-42
begins ‘to record signals incoming to line relay 10L,
reperforator 1122 continuing torecord. When the dis-
connect signals are received at the end of the message;
relay 16DA releases in the manner previously described,
interrupting the locking circuit for relay 18AZ1 which
releases, in turn releasing relay 10AZ2. When these
relays. release, the selector magnet of auxiliary reper-
forator 11-22 is disconnected from the armature of line
relay 10L and is reconnected to a terminating battery
through the break contacts controlled by the armature
2 of relay 10AZ1. When the attendant has observed
that auxiliary reperforator 1122 is no longer recording,
key 11-17 is restored to its initial condition, opening
the right-hand contacts and thereby releasing relay 10TR.

When the attendant places a new reel of tape in re-
perforator 11-02 and threads the leading end of the tape
into the punch block of the reperforator, the end is
preferably left free rather than being immediately
threaded into the tape sensing head 11-24 as well. This
does not interfere in any way with the recording of the
message fragment resulting from reconnection of selector
magnet 11-01 to the armature of line relay 1L nor
the recording of messages following, because the leading
end of the tape merely feeds out of the punch block
and dangles free, At the time of restoring key 11-17
to :its .initial condition, the attendant may thread the
tape into the tape sensing head 11-24 with the Ietters
code combination of the disconnect signal at.the end of
the message fragment in registry with the tape sensing
pins. In this way the message fragment is discarded, as
it should be, because the complete message is recorded
in-a tape produced by the auxiliary reperforator, and by
means of the latter tape the message may be reintro-
duced into the switching system in the manner previ-
ously described.

Routing of received message

Tape 11-87 now contains the message preceded by
the address code BU. Reperforator-transmitter 11-92
may be of the type shown in detail in Patent 1,965,572,
granted July 10, 1934, to C. W. Burcky, Patent 1,965,-
602, granted July 10, 1934, to R. A. Lake, and Patent
1,969,891, granted August 14, 1934, to R. A. Lake et al.
The disclosures of these patents are incorporated herein
by reference as part of the present specification. As is
fully disclosed in those patents, the transmitting head
11-24 of the transmitter will normally be resting against
the perforating head of reperforator 1162 due fo previ-
ous transmission up to and including the last character
previously perforated in the tape. It is a characteristic
of the reperforator-transmitter unit that when tape 1s
being perforated, but not transmitted, the tape emitted
from the reperforator pushes the transmitting or tape
sensing head 11-24 away from the perforating head a
predetermined distance as limited by a stop, after which
tape continuing to emerge from the reperforator unit
forms a depending loop. When tape is no longer being
perforated but signals are being transmitted therefrom,
the transmitting or tape sersing head 11-24 steps the
tape with respect to itself, -thereby taking up the loop
of tape until the loop has been exhausted and the tape
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is- taut. Further operation of the tape stepping mecha-
nism of the transmitting head causes the head to move
with respect to the tape and toward the perforating head
unti] the last code combination is reached and trans-
mitted, and in this condition the tape sensing or trans-
mitting head 11-24 rests against the reperforator head.

Consequently the tape sensing or transmitting head
¥1-24 will be in that position prior to reception of
signals, but as soon as signals “begin to bs recorded in
tape 11-07 by reperforator 11-62 the tape sensing head
11-24 will be moved clockwise as viewed in Fig. 11,
and coatacts 11-26 which it controls will be permitted
to close. * These contacts are shown closed in Fig. 11.
The closure of these contacts will complete the circuits
for controlling the transmitting and switching equipment,
and in particular the operation of a director circuit, the
function of which is to decode address codes and selec-
tively establish a cross-office transmission path in
accordance with the address codes. A director circuit is
shown in Figs. 12 to 19, 24 and 29. This director cir-
cuit is very similar to the one shown in Branson et al.
Patent 2,430,447 and in Bacon et al. Patent 2,766,318,
hereinbefore more completely identified, for which reason
the operation of the director circuit will be described
only in a general way, with detailed consideration of
the few differences between the two circuits.

When contacts 31-26 close, indicating the availability
of tape, a circuit is completed for a search relay 138E,
and this relay operates. Relay 13SE completes the cir-
cuit of ‘transmitter clutch release magnet 11-27 of the
transmitter portion of the transmitter-distributor unit,
which trips clutch 1328 for driving shaft 11-29. Shaft
11-29 carries cams which cause the perforations in tape
1107 to be sensed by sensing levers 11-31, and through
transfer cam 11-32 it causes transfer levers 1i-33 to
test the setting of sensing levers 11-31 and to position
slide members 11-34 in accordance with the signal con-
dition, the slide members 11-34 being shifted to their
uppermost positions for a marking condition and to
their lowermost positions for a spacing condition. The
slide members 1i-34 in turn control contact operating
members 11-36, camming those members rightwardly for
a marking condition and leaving them presented left-
wardly for a spacing condition. After the shaft 1129
has rotated through part of a revolution, transmitter
auxiliary contacts 11-37 close. and complete the circuit
of relay 17CR which locks and interrupts the circuit of
transmitter clutch release magnet 11-27 releasing it so
that shaft 11-29 will be arrested at the end of one revo-
lution. A cam on shaft 1129 also closes contacts 13—
38 which complete the circuit of distributor clutch
release magnet 11-39, energizing it and permitting cluich
11-41 to become engaged to drive shaft 1142, Shortly
after shaft 11-42 begins to rotate, distributor auxiliary
contacts 11-43 close and operate relay 17DA through
an armature and front contact of relay 17CR which is
operated. Relay 17DA prepares a locking path for
itself from ground through the armature 2 and back
contact of relay 16DC, winding of relay 16DB, con-
ductor 1601, and its own armature 3 and front contact.
Relay 17DA also prepares an energizing circuit for dis-
card relay 16DC. Before shaft 11-29 completes a revo-
Iution and comes to rest, it permits contacts 11-38 to
open, thereby releasing distributor clutch release magnet
11-39 so that rotation of shaft 11-42 will be restrictad
to one revolution. Before shaft 11-42 comes to rest,
contacts 11-43 open, thereby permitting relay 16DB to
operate in series with relay 17DA, thereby locking both
relays.

The operation of relay 16DB and locking of relay
17DA is prevented if discard relay 16DC should oper-
ate. The latter relay is operable from any one of several
paths that may be set up in decoding contacts controlled
by slides 11-36. when the slides are set in accordance
with certain codes that precede address codes and are
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to be discarded, among which are the codes for figures,
I and letters. Because it has been assumed that the
message has been received over a trunk and the remote
switching center will have discarded any such codes, dis-
card relay 16DC will not operate and the director circuit
will interpret the first two codes as comprising an address
code.

Relay 16DB, which is energized in the locking circuit
for relay 17DA as previously stated, completes the cir-
cuit for relay 13FC, the circuit including the back contact
and armature 1 of relay 13FL, conductor 13-61, arma-
ture 3 and front contact of relay 16DB, conductors 16-02
"and 13-02, back contact and armature 2 of relay 13M1,
back contact and armature 2 of relay 13W1, conductor
13-93, back contact and armature 4 of relay 16DC, con-
ductor 16-03, back contact and armature 7 of relay
17HM, conductor 17-01, and back contact and armature

-4 of relay 13SE to ground. Relay 13FC locks to the same
ground connection from the junction of conductors 13-02
and 16-02 over conductor 13-04, front contact and ar-
mature 7 of relay 13FC, conductor 13-06 and armature
1 and back contact of relay 13FL. Relay 13FC completes
the circuit of relay 16RC which operates, interrupts the
circuit of relay 17PB which, although not previously men-
tioned, was operated by relay 138E without producing any
significant result. Relay 17PB has a slow-release charac-
teristic and during the time that it is releasing, several
other operations occur. Relay 16RC, operated by relay
13FC, unlocks and releases relay 17CR which in turn re-
leases relays 17DA and 16DB. Relay 13FC also connects
the transmitter contacts, which are the extreme left-hand
pairs of contacts controlled by contact operating members
11-36, over a set of five conductors 11-44, armatures 1
to 5, inclusive, of relay 13FC and conductors 13-07 to
the windings of retays 14F1, 14F2, 14F3, 14F4, 14F5 and
14F6, the latter being connected to the same one of the
five conductors 13-07 as relay 14F3. The other contact
spring of each of the pairs of transmitting contacts is con-
nected over common conductors 11-46, 11-45 and 12-05
and armature 1 and back contact of relay 125T to ground.
This causes the relays 14F1 to 14F6 to be operated in cor-
respondence with the code combination sensed by the tape
and transferred to contact operating members 11-36. It
has been assumed that the first character of the call direct-
ing code is the letter B which has elements 1, 4 and 5 of
marking nature so that relays 14F1, 14F4 and 14F5 will
be operated. These relays lock through their respective
windings and over common locking conductor 14-61,
armature 3 and back contact of relay 16DC, and back con-
tact and armature 3 of relay 12TC to ground.

Still another operation performed by relay 13FC is
the testing of the sequence circuit to determine whether
or not it is busy. When relay 13SE operated it operated
relay 1787, not previously mentioned, and this relay re-
moved a shunt around resistor 17-02 in the energizing
circuit of relay 17SB. Accordingly, the circuit of that re-
lay is now traced from battery through its winding, resistor
17-62, conductor 17-903, back contact and armature 6 of
relay 16DH, back contact and armature 5 of relay 16AL,
conductors 16-04, 17-04 and 17-06, front contact and
armature 6 of relay 13FC, conductors 13-¢8, 13-0% and
13-11, front contact and armature 2 of relay 13SE, arma-
ture and back contact of relay 13RS to conductor 13-12,
which is bracketed to Fig. 69 which contains the sequence
circuit, and in which conductor 13-12° will be assumed
to be the left-hand one of a group of three conductors
65-01 representing sufficient conductors to serve all of
the regular directors in the switching center, there being
one conductor per director. :

The normal condition of the sequence circuit is that
tube 69-02 is conducting, and relays 69C, 69E, 69D, 69A
and 69H are operated. Those relays, and others herein-
after to be identified, are common to all of the director
circuits served by the sequence circuit, whereas relays
66551 and 69SEL are individual to the director circuit
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associated with the sequence circuit through conductor
13-12, and corresponding relays are allotted to other di-
rectors. The energizing path for relay 17SB is continued
in Fig. 69 over conductor 13-12, armature 5 and back
contact of relay 698G if the sequence circuit is not busy,
and winding of relay 69SE1 to ground. Relay 17SB op-
erates in this circuit but the current through resistor 17-02
is insufficient to permit relay 69SEL to operate, the relay
17BT being held operated by relay 13SE. If the sequence
circuit is then busy serving another director, the operation
of relay 17SB will be delayed. Relay 17SB, when it
operates, transfers the energizing path for relay 17BT to
the right-hand armature of relay 17PB, now in the process
of releasing, and relay 17BT is held operated during the
transit time of the armature of relay 178B by charging
current for condenser 17-16 through resistor 17-17. At
the end of the delay interval for the release of relay 17PB,

- that relay will be released, and a circuit is traced, if relay
. 17SB has operated, from battery through the winding of
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relay 17BT, armature and front contact of relay 17SB,
right-hand armature and back contact of relay 17PB, back
contact and left-hand armature of relay 17GA, conductor
17-97, armature 1 and back contact of relay 13W1, arma-
ture 3 and back contact of relay 13M1, break contacts
controlled by armature 2 of relay 13FL, conductor 13-13,
which serves as the apex of a fan circuit controlled by
relays 14F1 to 14F6, armature 3 and back contact of
relay 14F2, front contact and armature 2 of relay 14F1,
armature 2 and back contact of relay 14F3, armature 2
and front contact of relay 14F4, armature 4 and front
contact of relay 14F5, conductor 14-02, relay 15B, con-
ductor 15--01, right-hand break contacts of test key 13-14,
and winding of relay 13FA to ground. Relay 17BT re-
mains operated in this circuit and relay 13FA operates,
the path for inserting relay 15B in series with relay 13FA
having been selected by relays 14F1 to 14F6 upon the de-
coding of the code combination representing the char-
acter B. _
Had there been no relay terminating the path completed
through the fan circuit controlled by relays 14F1 to 14F6
in response to the signal for the letter B, this would have
signified that that code was unassigned or for some reason
was not a valid switching code, and relay 13FA would
not have operated. -
Relay 13FA operates relay 13FL. The current that
flows through relay 15B to operate relay 13FA is insuf-
ficient to operate the relay 15B, but when relay 13FL
operates, it substitutes, at its armature 2 and front con-
tact, a battery connection through resistor 13-16 for the
battery connection supplied through the winding of re-
lay 17BT, and the current through resistor 13-16 is suf-
ficient to operate relay 15B. With relay 13FL operated,
the path traced from the winding of relay 17BT to the
break contacts associated with the armature 2 of relay
13FL is extended through the front contact and arma-
ture 3 of that relay, and armature 7 and back contact of
relay 13SC to ground, to hold relay 17BT operated. At
its armature 1, relay 13FL interrupts the circuit of re-
lay 13FC which releases and prepares a path for operat-
ing relay 13SC. Relay 13FC need remain operated no
longer because the relays in Fig. 14, which were ener-
gized under the control of marking impulse conditions
of the signal, remain locked. Relay 13FC, upon releas-
ing, releases relay 17SB which holds relay 17BT operated
to relay 13SE, which holds relay 17BT independently
of relay 13FC. Relay 13FC also releases relay 16RC;
and reoperates relay 17PB. With relay 16RC released,
and relay 17PB reoperated, the circuit of transmitter
clutch release magnet 11-27 is again completed and this
relay operates to cause shaft 11-29 to be rotated through
another revolution, to advance the mext code combina-
tion into sensing position, and to transfer that code com-
bination upon being sensed, to the contacts controlled
by contact operating members 11-36. This code com-"
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bination is assumed to be the second letter of the address
code ‘preceding the message, namely the letter U.

“The same sequence of Operations as previously de-
scribed takes place down to and including  the operation
and locking of relay 17DA and the operation - of relay
16DB. When relay 13FL released, relay 13FC had pre-
pared the energizing circuit for relay 13SC, and relay
16DB, upon operating, operates relay 13SC. The latter
relay completes conductive paths from conductors 11—
44 through its front contacts and armatures 1,2, 3, 4
and 5, and conductors 13-17 to relays 18S1; 1852, 1853,
1854 and 18S5. The code combination for the letter
U has the first, second and third elemerits marking, and
the fourth and fifth elements spacing. Accordingly, re-
lays 18S1, 1852 and 18823 will be energized through the
transmitter contacts, and relays 1854 and 18S5 will re-
nain ‘released. Relay 13SC also reoperates relay 17SB,
if the sequence circuit in Fig. 69 is not busy, and it will
bé assumed that. it is not busy, relay 17SB in operating
putting relay 17BT under the control of relay 17PB, as
in the case of the decoding of the first character. Re-
lay 69SE1 again is prevented from operating by resistor
17-02." Rélay 13SC also interrupts the emergizing cir-
cuit of slow-release relay 17PB. Upon releasing, the
latter relay extends a path for relay 17BT from battery
through the winding of that relay, armature and front
contact of relay 17SB, right-hand armature and back
contact of relay 17PB, back contact and left-hand arma-
ture of relay 17GA, conductor 17-07, armature 1 and
back contact of relay 13W1, armature 3 and back con-
tact of relay 13M1, front contact and armature 3 of re-
lay 13FL, armature 7 and front contact of relay 13SC,
left-hand break contacts of test keys 13-14, conductors
13-18, 18-01 and -18-02, armature 7 and front contact
of relay 1853, armature 6 and back contact of relay
1834, armature 5 and back contact of relay 1885, arma-
ture §5-and front contact of relay 1881, armature 5 and
front contact of relay 1852, conductors 18-03 and 19-01,
armature BU of relay 15B, conductor 15-02, break con-
tacts of intercept keys 54-01 and 54-02 to conductor
54-03. The establishment of the path from the wind-
ing of relay 17BT to conductor 54-63 tepresents the se-
lection of the outlet represented by the two letter code
BU.

Selected outlet tested for availability

Since the station having the address code BU is served

by switching center 1-37, the message is to. be retrans-
mitted over outgoing trunk 1-36 which is reached through
the outgoing trunk circuit shown in Figs. 20 to 23, 25
to 28 and 30 to 33. The test lead 5403 extends into
Fig. 23, and the path is traced through the upper arma-
ture and back contact of relay 22BR, armature 6 and
back contact of relay 22L.A1, armature 2 and back con-
tact of relay 22LB1 to branching paths, one extending
through resistor 2201 to negative battery and the other
extending through the winding of relay 2271 to negative
battery. It is to be noted that if relay 22BR had been
operated, the path would have been traced through the
upper armature and front contact and from that point
through conductor 22-02, armature 5 and back contact
of relay 27L.A2, armature 2 and back contact of relay
27LB2; armature 2 and back contact of relay 27C2,
armature 4 and back contact of relay 27B2, armature 1
and back contact of relay 27E2 and in parallel paths
through resistor 27-01 and winding of relay 27J2 to nega-
tive battery.

As previously stated, the outgoing trunk circuit for the
trunk extending to switching center 1-37 has three re-
perforator-transmitter units, one for urgent or priority
messages and the other two for regular message traffic.
The reperforator-transmitter units shown in Figs. 20 and
25 are for regular message traffic, and either of them may
be seized by a director for establishment of a cross-of-
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fice path and transmission of a message thereto. The
reperforator-transmitter- unit shown in Fig. 30 is seizable
only through the multiple address circuit as will be de-
scribed hereinafter for the establishment of a cross-of-
fice path to the reperforator-transmitter for the transmis-
sion of a priority message. When the reperforator-trans-
mitter unit in Fig. 20 is connected through a cross-office
path and is receiving a message, and the reperforator-
transmitter unit in Fig. 25 is idle, relay 22BR will be op-
erated. When both reperforators are idle but the one
shown in Fig. 20 was the last to receive a message, re-
lay 22BR will be operated. Conversely, when the re-
perforator in Fig, 25 is receiving a message or was the
last to receive a message and the reperforator in Fig. 20
is idle, relay 22BR will be released. ‘For the present
purposes it will be assumed that relay 22BR is released
so that the connection to negative battery through re-
sistor 22-0% and through relay 2271 is of interest,

When both reperforators are busy, or if one is busy
and the tape supply for the other is low, the test con-
ductor path 54-63 will not bhe extended through to the
multiple negative battery connections, but will have in-
stead a ground connection, such as at the armature 6
and front contact of relay 22LAY or at the armature 2
and front contact of relay 221 B1 which, being extended
back to relay 17BT, causes that relay to remain op-
erated as an indication of the busy condition. Assum-
ing that there is no such ground connection, that relay
22BR is unoperated and that the reperforator unit in
Fig. 20 is idle, relay 17BT will release upon the con-
nection of its winding through the right-hand armature
and back contact of relay 17PB, through the fan circuit
path established by relays in Fig. 18, and through resistor
2201 and the winding of relay 2271 in parallel to bat-
tery. Relay 17BT short-circuits resistor 17-92 in a path
traced from battery through the winding of relay 17SB,
armature 2 and back contact of relay 17BT shunting
resistor 17-02, conductor 17-03, back contact and arma-
ture 6 of relay 16DH, back contact and armature 5 of re-
lay 16AL, conductors 16-04, 17-64 and 17-96, front
contact and armature 6 of relay 13SC, conductors 13—¢9
and- 13-1%, front contact and armature 2 of relay 13SE,
armature and back contact of relay 13RS, ‘conductor
13-12 to Fig. 69 and through armature 5 and back con-
tact of relay 63G, and winding of relay 68SE1 to ground.
With resistor 17-82 shunted at the right-hand armature
and back contact of relay 17BT, sufficient current flows
to energize relay 69SE1, and that relay operates. Re-
lay 69SE1 locks thréugh its front contact and arma-
ture 4 the break contacts controlled by armature 3 of
relay 69SS1 and a chain circnit through corresponding
contacts of all other relays similarly designated, con-
ductor 63-83, left-hand armature and back contact of
relay SR, and left-hand armature and front contact of
relay 69H to battery. It will be apparent that if any
other relay 695E— had been operated, this locking cir-
cuit could not have been completed. Relay 69SE1 pro-
vides 2 circuit for holding relay 69K operated, the cir-
cuit being traced through the winding of relay 69H, back
contact and armature 3 of relay 69R, break contacts con-
trolled by armature 3 of the lowermost or last relay cor-
responding to relay 63551, designated 69SS-1, armature
7 and back contact of the last relay corresponding to re-
lay 69SE1, designated 69SE-1, chain circuit through cor-
responding break contacts of all other sets of relays al-
located to other director circuits, designated 69SS-N and
69SE-N, break contacts controlled by armature 5 of re-
lay 69SS1, armature 7 and front contact of relay 69SE1
to conductor 13-12. Prior to operation of relay 69SE1,
the path for holding relay 69H operated was extended
through the back contact associated with armature 7 and
resistor 69-04 to battery. Relay 69SE1 operates re-
lay 69M in a circnit traced from battery through the
winding of that relay, front contact and armature 6 of
relay 69SE1 and chain circuit through back contacts




2,051,893

31

and corresponding ‘armatures of relays 69SE-N and the
relay 69SE-L to ground. Relay 69M completes a cir-
cuit from ground through its outer armature and front
contact, conductor 69-08, branching conductor 69-87,
armature 3 and front contact of relay 69SE1, varistor
69-18, and winding of relay 69SS1 to battery. Relay
69SS1 interrupts at the break contacts controlled by its
armature 5 the previously traced path for holding relay
69H operated, but it supplies another path which is in-
dependent - of relay 69R and of all other relays of the
69SS— and 69SE— series except those now operated, the
circuit being traced from ground through the winding
of relay 69H, armature 5 and front comtact of relay
69581, and armature 7 and front contact of relay 69SE
to conductor 13-12.

Relay 69SS1 completes the circuit of relay 69P, traced
from battery through the winding of that relay, back
contact and armature 7 of relay €9S5-L, chain circuit
through corresponding back contacts and armatures of
other relays 69SS-N, and front contact and armature
8 of relay 63551 to ground. Relay 69P in turn operates
relay 69R in a circuit traced from battery through the
winding of that relay, and the front contact and inner
armature of relay 69P to ground. Relay 69R locks
through its front contact and armature 2, and front con-
tact and armature 1 of relay 69SS1 to ground, and ef-
fects controls which will be described hereinafter.

Returning to consideration of relay 65SE1, it inter-
rupts the circuit for relay 6%A, that circuit being traced
from ground through the winding of that relay, break
contacts controlled by armature 1 of relay 69X, and
back contact and armature 4 of relay 69SE1, and relay
69A releases. At its armature 1, relay 69A disconnects
positive battery from the grid of tube 69-02 and from
condenser 69—08, and the condenser begins to discharge.
Relay 69A also establishes a circuit from ground through
its armature 3 and back contact and the winding of re-
lay 69G to battery, to operate that relay. It will be
understood that the number of directors and levels of re-
lays corresponding to relays 69551 and 69SE1 in the
sequence circuit may exceed the capabilities of a single
relay 69G, in which case there would be a plurality of
those relays operable in parallel from armature 3 of re-
lay 69A.

Relay 69G interrupts at its right-hand armatures all
of the paths from other directors to their relays in the
SE series so that those directors cannot have access at
this time to the sequence circuit. Relay 69G also com-
pletes an operating circuit for relay 697 traced from bat-
tery through the winding of the latter relay, front con-
tact and armature 3 of relay 69H, armature 1 and front
contact of relay 69G, back contact and armature 5 of re-
lay 69A, and front contact and inper armature of relay
69M to ground. Relay 69M was operated by relay
69SEL.

Relay 69J connects battery through. its right-hand
armature and front contact to conductor 69-09 from
which a branching conductor is connected to the arma-
ture 2 of relay 69SE1, and to the corresponding armature
of all other relays in the SE series. Only the relay
69SE1 is operated, and the battery connection is €xX-
tended over conductor 69-11 to Fig. 70, and there
through the winding of select magnet 76-01. Select
magnet 70-01 operates and prepares for operation all
of the crossbar switch contacts associated with the hori-
zontal level that has conductors conmected to the di-
rector circuit contained in Figs. 12 to 19, 24 and 29,
that serves the incoming channel of trunk 1-33. At the
armature and front contact of select magnet 70-01,
ground is connected to conductor 70-02 which is con-
tained in a group of conductors bracketed to Fig. 13.
Conductor 7082 appears in Fig. 13 and extends through
the winding of relay 17GA to battery, and that relay
operates. At its left-hand armature the relay 17GA
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establishes a path for holding the armature of relay -

17MG in engagement with its right-hand contact and

75

. ductor 22—064 bracketed from Fig.

' 32

for energizing relay 17SM, the path being traced from
ground through the lower winding of relay’ 17MG, the
winding of relay 17SM, front contact and left-hand
armature of telay 17PT, which was operated “over con-
ductor 17-01 through the right-hand armature and “back
contact of relay 17GA when relay 13SE operated, a fact
not previously stated, to the front contact associated with
the left-hand armature of relay 17GA. Although relay
17GA. has interrupted at its right-hand armature the en-
ergizing circuit ‘for relay 17PT, the latter relay has a
slow-release characteristic and does not immediately re-
lease; The path of relay 17SM and the lower winding
of relay 17MG is continued over the left-hand - armature
of relay 17GA to conductor 17-07 and over a path previ-
ously traced, including conductor 13-18, to the apex of
the second fan circuit in Fig. 18 which is the path over
which the outgoing trunk was selected and tested for
busy or idle condition, the path terminating in Fig. 22
at the winding of relay 22J1 and -at negative battery.
through resistor 22-01. The current in this circuit is
sufficient to operate the relays 17SM-and 2271 but is not
sufficient to operate the armature of relay 17MG -away
from its right-hand contact,-on which the. armature is
held by current through the upper winding to ground
supplied over conductor 17-01 from relay 13SE. _Relay
17SM completes an energizing eircuit for relay 17CN,
traced from battery through the winding of the latter re-
lay, front contact and armature of relay 17SM, right-
hand contact and armature of relay 17TMG, front con-
tact and right-hand armature of relay 17GA and over
conductor 17-61 to ground supplied by relay 13SE. .Relay
17CN locks through its right-hand armature and front
contact, shunting the armature and front contact of relay
17SM and the right-hand contact and armature of relay
17MG. The function of relay 17CN will be described
later.

 In. the outgoing trunk circuit the relay 2271, at'its
armature 2 and front contact, connects ground through
the back contact and armature 1 of relay 22LE1L, break
contacts controlled by the lower armature of relay 22A1
to conductor 22-03 included in a group of conductors
pracketed to Fig. 70 in which conductor 2203 reap-
pears and continues through the winding of hold magnet
70-03 to battery. Hold magnet 70-03 operates and
causes the operation of those of the contacts in its verti-
cal contact array that have been prepared by operation
of select magnet 70-01, these being the contacts 70-04,
7006, 7007, 70-98 and 7009, thereby connecting four
conductors in the group bracketed to Fig. 22, in the out-
going trunk circuit, to four conductors bracketed to Fig.
13, in the director circuit, and grounding another of the
conductors in the group bracketed to Fig. 13.-

Hold magnet 70-63 connects ground through its-arma-
ture and front contact to conductor 70-11 which is one
of the conductors bracketed to Fig. 22 in which con-
ductor 70-11 appears, and the path is extended through
the front contact and armature 3 of relay 2271 to con-
22 to Fig. 70, in which
conductor 22-04 appears as one of the crossbar switch
verticals, and is connected through crossbar switch con-
tacts 7—04 to crossbar switch horizontal conductor 70~
12 included in the group bracketed from Fig. 70 to Fig.
13, in which the path continues into Fig. 17 and over con-
ductor 17-68, break contacts controlled by armature
4 of relay 16CT, conductor 16-06, armature 1 and front
comtact of relay 17CN and winding of relay 17HM to
battery and the latter relay operates. Relay 17HM locks
through its front contact and armature 5, conductor
16-06, break contacts controlled by armature 4 of relay
16CT, conductor 17-98, front contact and armature 3
of relay 17HM, conductor 17-09 ‘which is ome of the
group bracketed from Fig. 13 to Fig. 70 in which con-
ductor 17-09 reappears as one of the crossbar switch
horizontals and is connected through contacts 70-09 to
grounded crossbar switch vertical conductor 70-13. = "~




At its armature 4 and front contact the relay 17HM
connects ground through the winding of relay 17MA and
conductor 17-11, which is oze of the group of conductors
bracketed from Fig., 13 to Fig. 70, conductor 17-11
being connected to one of the crossbar switch horizontals
and through contacts.78-68 to crossbar switch vertical
conductor 70-14 included in the group bracketed to Fig.
22 where the path extends through resistor 22-06, it being
assumed that alarm relay 22AL1, which can shunt resistor
22-06 by means of its armature 1 and front contact,
is not operated, the path continuing through the winding
of relay 22A1 to battery. The current which flows under
the restrictive control of resistor 22-06 is sufficient .to
operate relay 22A1 but is not sufficient to operate relay
17TMA. At its lower armature and front contact, relay
22A1 connects. ground to conductor 22-03, thereby lock-
ing hold magnet 70-03 under the exclusive control of
relay 22A1.

At its armature 7 and back contact, relay 17HM in-
terrupts the locking circuit for relay 13SC. At its arma-
tures 1 to. 5, relay 13SC releases those of the relays in
Fig. 18 that were operated in accordance with the second
character of the address code. At its armature 7, the
relay 13SC interrupts the circuit of relay 17SM, the en-
ergizing circuit of which will also be interrupted at the
left-hand armature and front contact of relay 17PT when
that slow-release relay releases. Relay 13SC reoperates
relay 17PB in a circuit including armature 3 and back
contact of relay 13IC, armature 8 and back contact of
relay. 13SC, back contact and armature 8 of relay 13FC,
and front contact and armature 4 of relay 13SC to ground.
Relay 13SC interrupts the energizing circuit of relay
22]1, which releases and initiates a sequence of oper-
ations to be described hereinafter.
terrupts, at its armature 6 and front contact, the battery
connection applied over conductor 13-12 such as holding
relay 69H in the sequence circuit operated. - Relay 69H
interrupts the energizing circuit for relay 69 which re-
leases. Relay 697 interrupts, at its left-hand armature
and back contact, the locking circuit for relay 69SE1
which releases. Relay 69SE1 interrupts at its front con-
tact and armature 6, the circuit of relay 69M. Relay
69SE1 reestablishes an operating circuit for relay 69H
traced from ground through the winding of the latter
relay, armature 5 and front contact of relay 69SS1, arma-
ture 7 and back contact of relay 69SE1, armature 3 and
front contact of relay 69R, break contacts controlled by
armatures 5 of other relays in the SS series and armature
7 and back contacts of other relays in the SE serjes,
alternating between the relays of the two series, arma-
ture 6 and front contact of relay 69SS1 and resistor
69-04 to battery. Relay 69H reoperates relay 69A in a
circuit traced from ground through the winding of the
latter. relay, armature 2 and front contact of relay
69551, back contacts and armatures 4 of relays in the
SE series other than relay 69SE1 and break contacts con-
trolled by armatures 3 of other relays in the SS series,
alternating between the two series of relays, conductor
69-03, armature 1 and front contact of relay 69R, back
contact and armature 4 of relay 69SE1, front contact
and armature 3 of relay 69S8S1 and front contact and
armature 1 of relay 69H to battery. Relay 69A locks in
a circuit through its front contact and armature 4, arma-
ture 2 and front contact of relay 69G and resistor 69-
04 to battery. Relay 69A, in operating, interrupts at its
back contact and armature 3 the energizing circuit for
relay 69G, and that relay releases, interrupting the lock-
ing circuit just traced. However, relay 69A remains en-
ergized over the operating path previously traced.

At its front contact and armature 1 relay 69A recon-
nects positive battery to the grid of tube 69-02 and to
condenser 69-08, thus recharging the condenser and
preventing tube 69-02 from cutting off, - The purpose
in activating the timing circuit, comprising condenser
69-08 and tube 69-02, is to time the interval during
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which the sequence circuit is under sejzure by a director
circuit, and to-dismiss a director that holds the sequence
circuit longer than a predetermined interval, perhaps of
the order of three seconds. The operations resulting
from the cutting off of tube 69-02 will be described here-
inafter. Whereas the initial idle condition of the se-
quence circuit was described as including the operated
condition of relays 69A, 69C, 69D, 69E, and 69H, the
present condition of the sequence circuit, a connection
having been established by a director circuit to an out-
going trunk circuit, is that, in addition, relays 69P, 69R
and 69851 are operated, relay 69R being locked to relay
69SS1 and relay 69SS1 being locked to relay 69P which
is held energized by relay 69SS1 through back contacts
of other relays in the SS series. As previously stated,
relays 69P and 69R and the relays 69A, 69D, 69E, 691
and 69C are common to all of the sets of relays 69SS1
and 69SE1. Relay 69SS1, remaining operated, indicates
the last director circuit that used the sequence circuit
to establish a connection, namely the director associated
with the incoming channel of trunk 1-33.

The release of relay 69SE1 by relay 697 was previously
described. The latter relay also releases select magnet
7¢-01 by disconnecting battery from conductor 69-09
at the right-hand armature and fromt contact of relay
69J.  Select magnet 70~01 need not remain energized be-
cause. the contacts 70-064, 70-06, 70-07, 70-98 and 70-
02 are held operated by hold magnet 70-03, and all
other contacts controllable by select magnet 70-01 should
be deconditioned so that they will not be operated when
some other hold magnet operates to establish another
cross-office path.

Select magnet 70-81 interrupts, at its armature and
front contact, the emergizing circuit for relay 17GA in
the director circuit and that relay releases, interrupting
the holding circuit for relay 17CN which also releases,
With relay 17GA released, the energizing circuit for relay
17PT is reestablished at the back contact and armature
2 of relay 17GA, and in the normal operation of the
system the interval during which relay 17GA will have
been operated will be less than the release time for relay
17PT, and that relay will not, in fact, release,

Before proceeding to consider the operations resulting

from the release of relay 2271 in the outgoing trunk cir-

cuit, the operation of the sequence circuit in Fig. 69
under various circumstances will be considered. It will
be assumed that following the release of relay 69G, as
previously described, another director, perhaps the -one
having allocated to it the intermediate sequerice seize
relay 69SE-N, bids, or makes a request, for use of the
sequence circuit by connecting battery to conductor 69—
12 through an armature and back contact of the director
relay corresponding to relay 17BT, thereby shunting the
resistor corresponding to relay 17-02. Relay 69SE-N
operates because the shunt around the resistor permits
sufficient current to flow, and the relay 6$SE-N locks
through the break contacts controlled by armature 3 of
associated relay 62SS-N and the chain circuit through
contacts of other relays in the SE and SS series, exclud-
ing relays 69SE1 and 69SS1 to baitery supplied through
armature 1 and front contact of relay 69H. As in the
case of operation of relay 69SEl, the relay 69SE-N
operates relay 69M, holds relay 69H operated and re-
leases relay 69A to initiate the timing of tube 69-02.
With relay 69SE-N operated and relay 69-A released,
relay 69G operates, thereby preventing any other direc-
tors from operating their associated relays in the SE
series.

With relay 69M again operated, relay 69SS-N oper-
ates in the circuit traced from battery through its winding,
front contact and armature 3 of relay 69SE-N, conductor
6906, and front contact and outer right-hand -arma-
ture of relay 69M to ground. Relay 69SS-N pro-
vides a-locking circuit for relay 69R, through the arma-
ture 1 and front contact of relay 69SS—N, additional to
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the one provided through the armature 1 and front con-
tact of relay 69SS1. Relay 69S5-N interrupts at its arma-
ture & and back contact the circuit of relay 69P which
releases. Relay 69P in turp interrupts at its outer arma-
ture the locking circuit for relay 69SS1 which releases.
The latter relay reestablishes at its armature 8 and back
contact the energizing circuit for relay 69P which re-
operates. With relay 65P reoperated, a locking circuit
for relay 69SS-N is established through the armature 4
and front contact of that relay.

The operations for establishing a conpection from
the director to an outlet, initiated by the operation and
locking of relay 69SE-N, proceed in the manner de-
scribed with respect to relay 69SEL, the relay 69SE-N
ultimately releasing and relay 69G also releasing, leav-
ing the relays in the condition previously described and
relay 69SS-N locked.

H will now be assumed that with relay 69SS-N
locked to indicate the last director that was served
by the sequence circuit, battery is simultaneously con-
nected by directors to conductors 13-12 and-69-13, both
directors seeking the services of the sequence circuit in
routing a call. The battery connection on conductor
13—12 is extended through armature § and back contact
of relay 69G and the winding of relay 69SE1, which is
the first relay in the sequence, as previously described,
and this relay locks through its front contact and arma-
ture 4, break contacts controlled by armature 3 of relay
69551, back contact and armature 4 of relay 69SE-N,
front contact and armature 3 of relay 69SS-N, and front
contact and armature 1 of relay 69H to battery. Simi-
larly, the battery comnection on conductor 69-13 oper-
ates relay 69SE-L which is the last relay in the SE
sequence. - The locking path for this relay is traced
through its front contact and armature 4, break con-
tacts controlled by armature 3 of associated relay
69SS-1., armature 1 and front contact of relay 69R to
the back contact associated with armature 4 of relay
69SE1. Since relay 69SE1 is operated, the path termi-
nates at this point and relay 69SE-L will not lock. With
relays 69SE1 and 69SE-L operated, relay 69M is unable
to operate and remains released. Relay 69SE1 holds
relay 69H operated. Relay 69SE-L interrupts the circuit
of relay 69A which releases and initiates operation of
the timing circuit. Relay 69A also operates relay 692G
which interrupts the energizing circuit of relay 69SE-L,
which has not locked, and the latter relay releases.
With relay 69SE-L released, the circuit of relay §9M
is reestablished at the armature 6 and back contact of
relay 69SE-L, and the sequence circuit proceeds in the
manner previously described to establish a conmection
for the director served by relay 69SE1l. During this
process, relay 69SS-N is unlocked and releases, and
relay 69SS1 operates. After the conmection has been
established, the sequence circuit completes its operation
by releasing relay 69G. Assuming that the director
which made a bid for the sequence circuit competitively
with the one that caused the operation of relay $9SE%,
will still be bidding, relay 69SE~L will operate. Any
other director that may then be bidding for the use of
the sequence circuit will operate its corresponding relay
in the SE series.

Reference is made to the fact that when relays 69SE1
and 69SE-L operated simultaneously and competitively
for the services of the sequence circuit, relay 69SE1 was
locked and relay 69SE-L did not lock. The situation
will now be examined upon the assumption that with
relay 69SS1 operated and locked, the relays 68SE-N and
69SE-L operate simultaneously. Relay 69SE-L seeks to
lock over a path including its front contact and armature
4, the break contacts controlled by armature 3 of relay
69SS-1, armature 1 and front contact of relay &9R,
back contact and armature 4 of relay 69SE1, armature 3
and front contact of relay 69SS1, and front contact and
armature 1 of relay 69H to battery. It will be apparent
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that the relay 69SE-L finds a locking circuit. The lock-
ing path for relay 69SE-N is traced through its front
contact and armature 4, break contacts controlled by
armature 3 of relay 6355-N to the back contact asso-
ciated with armature 4 of relay 69SE-L where the path
terminates.  As between relay 69SE-N and relay
69SE-L, the latter relay succeeds.in locking. The oper-
ation may be summarized by stating that when more
than one connection is.in demand the first director pre-
ceding the one used for the last comnection will have
priority. This priority will progress, as connections are
made, to the lowest numbered director, and will repeat,
beginning with the highest numbered director. Applying
this statement to the previous description of the circuits
in Fig. 69, relay 69SE-1 prevailed over relay 69SE-L
in obtaining a locking circuit because relay 69SS-N
was locked, indicating the last director that was served
and the relays 69SS1 and 69SE1 are the Jowest numbered
relays in their respective series. When relays 69SE-N
and 69SE-L were competing for a locking circuit, relay
69SE—-L succeeded because relay 69SS1 was then locked
and ‘the highest numbered relay in the SE series has im-
mediate priority over any lower numbered relay in the

“series when the lowest numbered was the last to be oper-

ated. When several successive relays in the SE series
are operated by virtue of bids for the services of the
sequence circuit, they will be effective in a descending
order of preference in successive cycles of the sequence
circuit.

Tt will now be supposed that the sequence circuit has
performed all necessary operations for establishing a
connection, but that due to a delay in the operation of
the director circuit the sequence circuit is not restored
to normal. The description will be predicted upon the
initially described cycle of the sequence circuit, involv-
ing relays 68SE1 and 69SS1. The condition of the se-
quence circuit at that time is that relays 69C, 69D, 69E,
69H, 69R, 69P, 69SE1L, 69M, 69G, 69581 and 695
are operated. Relay 69A is releascd, and tube §9-02 is
timing out. The sequence circuit has operated relay
17GA in the director circuit and is awaiting removal of
battery from conductor 13-12 which should resuit from
the release of relay 13SC in the director circuit. At
the end of its timing interval, which may be a few sec-
onds, tube 69-02 cuts off and releases relay 62C. This
relay in turn releases relay 69D. Relay 69D inter-
rupts the energizing circuit for relay 69E which has a
slow-release characteristic and does not immediately re-
lease. - At its right-hand armature relay 68D connects
ground, supplied through the armature 2 and front con-
tact of relay 6%H through its own back contact and right-
hand armature, back contact and armature 2 of relay
69A, armature ¥ and front contact of relay 69SEL tn
the armature 5 of relay 69SS1 and to the upper terminul
of the winding of relay 69H. This shunts and thereby
releases relay 69H and connects a direct ground over
armature 5 and front contact of relay 69SS1, and arma-
ture 7 and front contact of relay 69SE1 to conductor
13-12 instead of the ground supplied through the winding
of relay 69H. This ground connection produces a se-
quence of operations in the director circuit which will be
described later.

Relay 69H, released, initiates the same sequence of

_operations that it does when released in the ncrmal way

under the control of the director circuit as previously
described. It releases the relay 69J which releases the
select magnet in the crossbar switch, the magnet in turn
releasing relay 17GA in the director circuit. Relay 687
also releases relay 69SE1, which completes the locking
circuit for relay 63SS1 and releases relay 69M. Relay
69SFE1 reoperates relay 69H. Relay 69H reoperates relay
69A which releases relay 69G and restores conductivity
in tube 69-02. The discharge current in the tube oper-
ates relay 69C which reoperates relay 69D, the laiter re-
lay in turn reestablishing the energizing circuit for relay
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69E. The reenergization of the latter relay should nor-
mally occur before its armature has had an opportunity
to release.

It may happen that due to a trouble in the sequence
circuit it fails to complete the restoration to normal fol-
lowing the establishment of a connection between a di-
rector circuit and an outlet, such fajlure including failure
of relay 69A to reoperate, the reoperation of that relay

5,051,808

and the release of relay 69G being the last steps-in the ...

restoration of the sequence circuit to normal. Under
those circumstances, tubes 69-02 cuts off and releases re-
lay 69C, which in turn releases relay 69D. It may be
assumed that the sequence circuit will be incapable. of

restoring to normal under the stimulus furnished. by the ..

release of relay 69D involving the shunting of the wind-
ing of relay 69H at the right-hand armature and back
contact of relay 69D, since the sequence circuit has
not restored in response to the stimulus supplied by the
director circuit. Accordingly, relay 69D will remain re-
leased long. enough for relay 69E to release, and the
latter relay completes the circuit of relay 69F which op-
erates. Relay 69F connects ground on its armature 1
through the associated front contact and conductor 69-14
to operate relay 68DC in the alarm circuit. Relay 68DC
operates lamps 68-01 and 68-02 to indicate the location
and nature of the trouble condition. At its armature 2,
the relay 69F connects ground through its front contact,
break contacts controlled by the left-hand armature of
relay 69K, conductor 69-16 to- operate relay 69ST. The
latter relay completes the filament circuit of vacuum
tube 68~03 and when that tube becomes conductive it
operates relay 68P2, which in turn operates relay 68P3
which operates an audible signal device 68-04. At its
armature 3 and front contact, relay 69F prepares an
energizing circuit for relay 69K, traced from battery
through the winding of the latter relay, break contacts
controlled by its right-hand armature, front contact and
armature 3 of relay 69F, conductor 69-17 to conductor
68-06. A manually operable key 68-07 for suppressing
operation of the audible alarm is effective, when operated,
to ground conductor 69-17, thereby completing the cir-
cuit of relay 69K. Relay 69K locks to the ground sup-
plied through the armature 2 and front contact of relay
(69F and interrupts the energizing circuit for relay 68ST,
thereby cutting off tube 68-03 to release relays 68P2 and
68P3.

Because of the fact that relay 69A has not reoperated,
relay 69G remains operated and none of the director cir-
cuits can obtain access to the sequence circuit. When
the trouble which resulted in the failure of the sequence
circuit has been remedied, relay 69A will operate, re-
leasing relay 69G and reoperating tube 69_02. Relays
69C, 69D and 69E reoperate in sequence, and relay 69E
releases relay 69F. The latter relay interrupts the lock-
ing circuit for relay 69K, thereby releasing it and the
sequence circuit is thus restored to condition to serve the
director circuits.

- Initiation of cross-office transmission

As previously mentioned, one of the operations result-
ing from the release of relay 13SC is the release of relay
22J1 in the outgoing trunk circuit. This relay completes a
circuit for relay 22E1, traced from battery through the
winding of that relay, back contact and armature 3 of
relay 2271, conductor 22-04, contact 70-04 of the cross-
bar switch, conductor 70-12, and front contact and arma-
ture 3 of relay 17HM, conductor 17-09 which is one of
the group bracketed from Fig. 13 to Fig. 70, in which
conductor 17-09 reappears as one of the crossbar switch
horizontals, and is connected through contact 70-09 to
grounded crossbar switch vertical conductor 70-13. A cir-
cuit for relay 22B1 is established by relay 22E1, the cir-
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70-11 and front ¢oniact and armature of hold magnet
70-03 to ground. Relay 22B1 locks through its front
contact and armature 2 and armature 1 and back contact
of relay 22C1 to conductor 70-11, this locking circuit by-
passing the armature 3 and front contact of relay 22F1.

Relay 22B1, at its armature 3 and front contact, com-
pletes an energizing circuit for relay 22BR which oper-
ates. At its armature 4 and front contact, it completes an
energizing. circuit for relay 27BM which operates. The
functions of these two relays will be described herein-
after.

Relay 22E1 also completes an energizing circuit for
start relay 12ST in the director circuit, the energizing
path being traced from battery through the winding of
relay-12ST, conductor 1201, front-contact and armature
2 of relay 16DB which was operated under the control
of relay 17DA, as previously described, the path being
continued over conductor 17-07, conductor 12—-02 which
is one of the group of conductors bracketed to Fig. 70,
in which the path continues through crossbar switch con-
tact 70-07 and conductor 70-16 which is one of the
group of conductors bracketed to Fig. 22, the path con-
tinuing through the armature 2 and front contact of re-
lay 22E1 to ground. Relay 12ST locks through its front
contact and armature § to conductor 12-02, shunting the
portion of its energizing path that included the armature
2 and front contact of relay 16DB. Relay -12ST com-
pletes an energizing circuit for relay 12TS, traced from
battery through the winding of that relay, back contact
and armature 6 of relay 12TB, make contacts 4 con-
trolled by armature 1 of relay 12ST, conductor 12-03
and front contact and armature 4 of relay 13SE to ground.

At its armatures 1 to 5 and front contacts, relay 12TS
extends conductive paths from the distributor contacts
11-47 to a group of conductors 12-04 which extends to
Fig. 14 where each conductor is connectable through
make contacts of one of the relays 14F1, 14F2, 14F3,
14F4 and 14F5 to conductor 14-06 over which the path
is extended to Fig. 12, and thence over conductors 1206,
12-07, 12-08 and 12-05 to armature. 1 of relay 12ST
which is now connected to positive battery through its
front. contact, relay 12ST being energized. Relays 14F1
to 14F5 are operated in accordance with the first address
code, which was the code for the character B, relays
14F1, 14F4 and 14F5 being operated, and the result of
operation of relay 12TS is to impress on the distributor
contacts 11-47, in preparation for operation of distributor
shaft 11-42, the code combination that is stored on relays
14F1 to 14F5. On the opposite side distributor contacts
11-47 are connected over conductor 11-48 to make con-
tacts 2 controlled by armature 1 of relay 12ST, through
which negative battery is impressed on conductor 11-48
and through make contacts 3 controlled by armature 1 of
relay 125T over conductor 12-09, included in the group
of conductors bracketed to Fig. 70, crossbar switch con-
tacts 70-06, crossbar switch vertical conductor 70-17, in-

_cluded in the group bracketed to Fig. 22, armature 1 and

front contact of relay 22E1 and conductor 2207 through
resistor 22-08 to positive battery, and through resistor
22-09 to the grid of vacuum tube 22-11. The cathode
of tube 22-11 is grounded, and the anode is connected
over conductor 22-12 through -the winding of selector
magnet 20-01 of outgoing line reperforator 20-02, the
path returning over conductor 20-03 to positive battery
through resistor 22-13. It will be apparent from this
that conductors 12-09 and 70-17 comprise a transmission
path over which signals will be transmitted from the dis-
tributor in Fig. 11. Prior to the operation of relay 22F1,
there was no circuit extending away from resistor 22-09
connected to the grid of tube 22-11, and the battery
supplied through resistor 22-908 causes tube 22-11 to con-
duct, the discharge current flowing through the winding
of selector magnet 20-01 and energizing that magnet,

. which is the. rest or marking condition. Following the

operation of relay 22E1, a path was extended back to the



39

make contacts 3 controlled by armature 1 of relay 12ST.
Before the operation of the latter relay, the path termi-
nated at that point. Upon the operation of the relay, neg-
ative battery was connected to conductor 12-99 through
the make contacts 2 and 3 of relay 12ST, but positive bat-
tery was also connected thereto through the front contact
and armature 1 of relay 12ST, conductors 12-05 and 11—
45, start-stop signal generating contacts 11-49 of the dis-
tributor, and conductor 11-48 to conductor 12-09. - The
potential applied to conductor 12-09 with relay 12ST
operated and start-stop contacts 11-49 of the distributor
closed is substantially ground potential, thereby causing a
flow of current through resistor 22-08 but maintaining the
grid of tube 22-11 no more negative than ground poten-
{ial so that the tube 2211 remains conductive.

In addition to impressing the first character of the ad-
dress code on the distributor contacts, relay 12TS com-
pletes the. energizing circuit for distributor clutch release
magnet 11-39, the path being traced from battery through
the winding of the magnet, conductors 11-51, 11-52 and
12-11, armature 6 and front contact of relay 12TS, and
back contact and armature 1 of relay 12TA to ground.
Shaft 11-42 is thus released to effect the transmission of
the first character which is stored on relays 14F1 to 14F5.
When start-stop contacts 11-49 open, positive battery is
disconnected from conductor 12-09 leaving only negative
battery connected thereto. The resistors 12-12 and 12-13
through which the positive and negative battery connec-
tions, respectively, are applied to contacts of relay 125T
are substantially equal and may be of the order of 1200
to 1500 ohms, whereas resistor 22—08 connected between
positive potential and the grid of tube 22-11 is of high
value and may be of the order of 1 megohm. With posi-
tive battery supplied through resistor 12-12 disconnected
from conductor 12—09, there is a flow of current through
resistors 1213 and 22-08, in series, with almost the entire
voltage drop across resistor 22-98, so that the grid of
tube 22-11 is swung nearly to full negative potential to
cut off tube 22-11, thereby impressing the start element
on selector magnet 20-91 of reperforator 20-02. As the
first, fourth and fifth of the distributor contacts 11-47
close, positive battery is reconnected through resistor 12—
12 to conductor 12-09 to impress marking condition on
the grid of tube 22-11. During the time that the second
and third of the distributor contacts 11-47 close, a spac-
ing condition is impressed on conductor 12-09 because
the path is open at front contacts of unoperated relays
14F3 and 14F4. After the final significant. element of
the code combination, contacts 11-49 are reclosed for the
transmission of the stop signal.

During the rotation of distributor shaft 11-42, the dis-
tributor auxiliary contacts 11-43 close, connecting ground
over conductors 1152 and 12-14, armature 1 and front
contact of relay 16DB, armature 7 and front contact of
relay 12ST, armature 5 and back contact of relay 12TB
and winding of relay 12TA to battery, and.that relay
operates, interrupting the energizing circuit for distributor
clutch release magnet 11-39 which releases to arrest dis-
tributor shaft 13-42 at the end of one revolution. At its
armature 3 and front contact relay 12ZTA prepares an
energizing circuit for relay 312TB traced through the front
contact and armature 3 of relay 12TA, winding of relay
12TB, conductor 12-16 and front contact and armature
6 of relay 17HM to ground. During the time that dis-
tributor auxiliary contacts 11-43 are:closed, the ground
on the upper terminal of the winding of relay 12TA pre-
vents the completion of that circuit. Upon the opening
of the distributor auxiliary contacts, relay 12TA locks
through the winding of relay 12TB and that relay oper-
ates.

Relay 12TB interrupts the energizing circuit for relay
12TS, which releases. Relay 12TB also completes the
circnit of distributor clutch release magnet 11-39 traced
from conductor 11-52 through conductor 12-17, arma-
ture 4 and back contact of relay 12TC and front. contact
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and armature 4 of relay 12TB to ground. With relay
12TS released, the distributor contacts are reconnected to
conductor group 11-44, and thus to the transmitter con-
tacts controlled by contact operating members 11-36,
thereby impressing upon the distributor contacts the code

‘combination for the second character of the address code,

which is stored in the transmitter contacts. This is the
code combination for the character U, as previously as-
sumed, and is transmitted over conductor 12-89 to the
outgoing trunk reperforator 20-62. Upon the closure
of distributor auxiliary contacts 11-43, the ground which
previously operatéd relay 12TA through the armature 5
and back contact of relay 12TB is appliéd through that
armature and front contact and armature 6 and back con-
tact -of relay 12TD to the winding of relay 12TC which
operates. Relay 12TC interrupts the locking circuits of
the relays in Fig. 14 and those relays release, in turn
releasing relays 15B and 13FA. The latter relay releases
relay 13FL. Upon the opening of distributor auxiliary
contacts 11-43, an energizing circuit for relay 12TD,
prepared at the armature 1 and front contact of relay
12TC, is completed through the winding of relay 12TD
to grounded conductor 12-16, and relay 12TD operates
in series with the winding of relay 12TC. Relay 12TD
compietes an energizing circuit for relay 16LD traced
from battery through the winding of that relay, conductor
16-08, front contact and armature 2 of relay of 17THM,
conductor 17-12 and front contact and armature 1 of

‘relay 12TD to ground. Relay 16LD completes the cir-

cuit of relay E6CT which operates.

With relay 16CT operated, relay 16LD locks in a cir-
cuit through its winding, back contact and tight-hand
armature of relay 16LR, conductor 16-§9, front contact
and armature 7 of relay 16CT, conductors 16-11 and
16-12, and back contact and armature 1 of relay 16DS to
ground. At the break contacts controlled by armature
4 of relay 16CT the locking circuit of relay 17HM is
released. Relay 17HM, at its armature 6 and front con-

tact, interrupts the locking circuits for relays I2TA,

12TB, 12TC and 12TD, and those relays release. At
its armature 4 and front contact relay 16CT conmnects
ground over conductor 17-68 to comductor 7¢-12, to
hold relay 22E1 operated. At its armature 7 and back
contact relay 16CT interrupts the locking circuit for relay
13SE, traced from battery through the winding of the
latter relay, front contact and armature 3, and con-
ductor 13-19 to the back contact associated with arma-
ture 7 of relay 16CT, and relay 13SE releases.

At its armature 5 relay 13SE interrupts the energizing
circuit for relay 17CR. Relay 17CR releases and inter-
rupts the energizing circuits of relay 17DA and 16DB,
and those relays release. Relay 13SE also interrupts the
circuits of relays 178T, 17PB and 17PT, and those relays

-release. At its armature 6 and front contact relay 16CT

completes the energizing circuit for transmitter clutch re-
lease magnet 11-27, the circuit being traced from baitery
through' the winding of that magnet, conductor 11-54,
armature 6 and front contact of relay 36CT, back contact
and left-hand armature of relay 26LR, conductor 16-13,
back contact and armature 6 of relay 13SE, conductors
13-21 and 16-14, back contact and armature 4 of relay
16AL, back contact and armature 4 of relay 16DS con-
ductor 16—16 and tape available contacts 11-26 to
ground. Magnet 1127 trips clutch 11-28 to cause shaft
11-29 to rotate continuously.

With shaft 11-29 in operation, the transmission of
signals from tape 11-07 to select magnet 28-81 of out-
going trunk reperforator 20-02 proceeds uninterruptediy,
the signals being sensed by the tape sensing levers 11-31
transferred to the transmitter contacts controlled by con-
tact operating members 11-36, and in connection with
each revolution of the shaft 11-29 the distributor clutch
magnet 11-39 being operated by contacts 11-38 to cause
the distributor contacts to transmit the signals stored in
the transmitter contacts. When the figures signal occurs




in the text of the message, ground is conmected through
the maze contacts controlled by contact operating mem-
bers 11-36 and over conductor 11-56, armature 2 and
front contact of relay 16CT to the winding of relay 16FG,
operating that relay. If the next code combination is
other than the figures signal or an H signal, the ground
connection applied to conductor 11-56 will be removed
when the code combination is transferred to the trans-
mitting contacts and the maze contacts, and relay 16FG
will release. Relay 16FG has a slow-release characteris-
tic, imparted by resistor 16-17 which is connected in
shunt with the right-hand winding of the relay through
its armature 2 and fromt comtact when the relay is

10

operated. When an H signal immediately follows the _

figures signal, that sequence is, as previously mentioned,
the end-of-message signal. When the H signal is trans-
ferred to the maze contacts, ground is connected over
conductor 11-57, armature 3 and front contact of relay
16CT, armature 1 and front contact of relay 16FG,
which has not yet had an opportunity to release, and
winding of relay 16FH to battery, and relay 16FH op-
erates, Both relays lock through the front contact and
armature 1 of relay 16FH, the front contact and arma-

ture 7 of relay 16CT, conductors 16-11 and 16-12, and

back contact and armature 1 of relay 16DS {o ground.
Relay 16FH prepares, at its armature 2 and front con-
tact, an energizing circuit for relay 16LR.

The signal following the H signal should be a letters
signal, which transmitter shaft 11-29 transfers to the
transmitter contacts, During the revolution of shaft
11-25, the transmitter auxiliary contacts 11-37 close
and complete a circuit frem ground through conductor
11-58, armature 2 and front contact of relay 16FH to

the winding of relay 16LR which operates and locks to ‘

the same ground connection that is holding relays 16FG

and 16FH operated. Relay 16LR interrupts at its left-

hand. armature the energizing circuit for transmitter
clutch release magnet 11-27, thereby causing transmitter
shaft 11-29 to be arrested at the end of the revolution.
Relay 16LR also interrupts the energizing circuit for
relay 16LD which has a slow-release characteristic.
Upon releasing, the relay 16LD releases relay 16CT.
This relay releases relays 16FG, 16FH and 16LR and
also removes ground from conductor 17-98, thereby re-
moving ground from conductor 22—04 and releasing re-
lay 22E1 in the outgoing trunk circuit. Relay 22E1 dis-
connects transmission conductor 76-17 from the grid of
tube 22-12, thereby effectively disconnecting the incom-
ing trunk transmitter-distributor from the outgoing trunk
reperforator. - Reperforator selector magnet 26-61 re-
mains in marking condition because of the bias supplied
to the grid of tube 22-11 from positive battery through
resistors 2208 and 22-09. Relay 22F1 also discon-
nects ground from conductor 78-%6 which is included in
the locking circuit for relay 12ST. Accordingly, relay
12ST releases and disconnects ground from conductor
17-11 in the energizing path for relay 22A1 in the out-
going trunk circuit. Relay 22A1 disconnects ground
from conductor 22-03, therchy releasing hold magnet
79-03 in the crossbar switch. The hold magnet releases,
releasing contacts 70-04, 7068, 78-97, 7008 and 7669,
and disconnecting ground from conductor 76-11. Con-
ductor 70-11 is part of the locking circuit for relay 22B1,
and that relay releases. The outgeing trunk circuit has
now been restored to initial condition except that relay
22BR, which was operated by relay 22B1, is locked
through its front contact and armature 2, conductor
22-14, armature 6 and back contact of relay 27LA2,
armature I and back contact of relay 27B2, back contact
and armature 3 of relay 27C2 to ground. Relay 27BM
which was also operated by relay 22B1 is locked through
conductor 27-62, back contact and armature 5§ of relay
27LC2, armature 6 and back contact of relay 27B2, and
back contact and armature 5 of relay 27C2 to ground.
These relays remaining locked, transfer the busy test lead
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54-03 to the second level of storage of the outgoing
trunk circuit, comprising Figs. 25, 26 and 27, so that the
next message shall be routed to reperforator 25-01. In
this way the director circuit, the link circuit and the
outgoing trunk circuit are restored to normal, in the casé
of the latter circuit the restoration relating to the trans:
mission of signals to selector magnet 20-61 of reperfora-
tor 20-02, it being understood- that other parts of the
outgoing line circuit may be off-normal in connection
with the retransmission of the message from tape 20-04,
which will be described later.

Retransmission of stored messages from outgoing trunk
circuit

When tape 20-04 begins to be fed out of reperforator
2692 in the recording of the message to be retransmitted
over the outgoing channel of trunk 1-36, the transmitter
head 20-06 is moved away from the punch block, per-
mitting contacts 20-07 to close. These contacts connect
ground over conductors 20-68 and 21-¢1, armature 2
and back contact of relay 21S1, conductor 21-23, back
contact and armature 1 of relay 21T1 and winding of
relay 21P1 to battery, and the latter relay operates. Re-
lay 21P1 completes, through its armature and front con-
tact, an energizing circuit for relay 21H1, traced from
battery through the winding of the latter relay, conduc-
tors 21-04 and 21-06, back contact and armature 5 of
relay 237, conductors 23—61 and 21-07, front contact and
armature of relay 21P1, conductor 21-08, armature %
and back contact, back contact and armature 2 of relay
31P3, conductors 3101 and 23-02, break contacts con-
trolled by armature 6 of relay 21H1, conductor 21-09,
break contacts controlled by armature § of relay 26H2,
conductor 26-81, break contacts controlled by armature
5 of relay 31H3, conductor 31-92, and front contact and
‘armature 3 of relay 33N to ground, this relay being
normally energized. Relay - 21H1 operates and locks
through its armature 6 and front contact, conductor
21-%9, and over the remainder of the energizing path
just traced to armature 3 of relay 33N, One of the oper-
ations performed by relay 21H1 is to connect the dis-
tributor contacts of the transmitter-distributor in Fig. 20
to the outgoing channel of trunk 136, This is accom-
plished at the armature 5 and front contact of relay
21IH1. The outgoing channel appears on Fig. 23 with
one conductor thereof connected to battery. The path
from the ground return of the other conductor is traced
through resistor 23-94, winding of relay 23AB, conduc-
tor 23-03, break contacts controlled by armature 4 of
relay 31H3, conductor 31-03, break contacts controlled
by armature 5 of relay 26H2, conductor 26-02, front
contact and armature 3 of relay 21H1, conductor 21-11,
normally closed start-stop contacts 2009 driven by dis-
tributor shaft 20-11, conductors 20-13, 26-14, 21-12,
31-64, 33-01, 33-92 and 33-03, the later being the other
conductor of the outgoing channel of trunk 1-36. At its
break centacts controlled by armature 6, relay 21H1 in-
terrupts the operating path for relays 26H2 and 31H3 so
that neither of these relays can operate, At its armature
8 and front contact, the relay 21H1 connects ground over
conductors 2%1-13, 2114 and 23-06, and the armature
and left-hand contact of relay 23AB to lamp 23-05, to
light that lamp.

Another operation performed by relay 21H1 is the
completion of the energizing circuit for relay 23J. The
circuit is traced from battery through the upper winding,
conductor 23-07, armature 7 and front contact of relay
21H1, conductors 21-17 and 31-02 to ground, through
the front contact and armature 3 of relay 33N. Relay
23] opens, at its back contact and armature 7, the path
over which relay 21H1 was originally operated. It places
the energizing circuit for relay 26H2 under the control
of relay 21H1, so that relay 26H2 cannot operate until
relay 21H1 has released. It prevents the operation of
relay -31H3. Finally, it connects ground through its
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armature 1 and front contact, and conductor 23-06 to
the armature of relay 23AB, supplementing the ground
supplied over conductor 23-14 for operating lamp 23-05.

Still another operation performed by relay 21H1 is
the interruption of the circuit of normally energized re-
lay 33TC, the circuit being traced from battery through
the winding of relay 33TC, conductor 33-04, back con-
tact and armature 1 of relay 21H1 where the interrup-
tion of the circuit has occurred, the path to ground
being continued over conductor 21-18, armature 1
and back contact of relay 26H2, conductor 26-03,
and back contact and armature 9 of relay 31H3 to
ground. - Relay 33TC has a slow-release characteristic,
and upon releasing it completes the energizing circuit
for relay 21G1, traced from battery through the wind-
ing of that relay, front contact and . armature 4
of relay 21H1, back contact and armature 1 of relay
2151, armature 1 and back contact of relay 21D1, con-
ductors 21-16, 26-04 and 26-06, and back contact and

" armature 4 of relay 33TC to ground. At its armatures
1 to 5, the relay 21G1 connects the transmitter contacts
controlled by contact operating members 20-16, these
being the extreme left-hand contacts, and being five in
number, to a group of five conductors 2119 from which
a group of five branching conductors 21-21 are con-
nected to the distributor contacts controlled by distributor
shaft 20-11. At its armatures 6, 7, 8 and 9, relay 21G
extends control paths from the maze contact circuits con-
trolled by contact operating members 20-16. At its
armature 18, relay 21G completes the circuit for trans-
mitter clutch release magnet 28-17 over a path traced
from battery through the winding of that magnet, con-

. ductors 2018 and 20-19, front contact and armature 10
of relay 21G1, back contact and armature 4 of relay
21R1, conductor 21-22, armature 1 and back contact
of relay 23AT, conductors 23-08 and 21-23, back con-
tact and armature 2 of relay 21S1, and conductors 21-91
and 20-08 to the tape available contacts 20-07 which
are closed. Magnet 20-17 trips clutch 20-21 to initiate
the operation of transmitter shaft 26-22.

Shaft 20-22 rotates continuously and operates tape
sensing levers 29-23 to cause the code combinations in
tape 2004 to be set up on the transmitter contacts con-
trolled by contact operating members 20-16. These code
combinations are impressed through armatures 1toSf
of relay 21G1 upon distributor contacts 28-24. During
each cycle of the transmitter shaft 20-22, distributor
clutch trip contacts 28-26 close, and connect ground
over conductors 2027 and 20-28 to energize distributor
clutch release magnet 20-29. This magnet trips clutch
20-31 to cause rotation to be imparted to shaft 28-11.
Thus the code combinations contained in tape 20-04,
beginning with the address code BU, are transmitted to
the outgoing channel of trunk 1-386, and since relay
23AB is included in the transmission circuit the lamp
2305 flashes as the signals are transmitted.

The condition of the circuit during the transmission of
the message, and assuming that neither of the other two
reperforators has received or is receiving a message, is
that relays 33N, 237 and 21HZ are operated and locked,
relays 21P1 and 21G1 are operated but not locked, and
relay 23AB is following signals. The message ends with
the disconnect signal comprising figures, H and letters.
In response to the figures signal, a circuit is completed
through the maze contacts for operating relay 33X, the
circuit being traced from battery through the upper wind-
ing of that relay, conductors 33-06, 31-06 and 26-07,
armature 8 and front contact of relay 21G1, conductor
21-24, and through the maze contacts conditioned in
accordance with' the figures signal to ground. In re-
sponse to the H signal following the letters signal, a
circuit through the maze contacts for the lower winding
of relay 33K is completed, the circuit being traced
through the lower winding and front contact and arma-
ture 2 of relay 33K, conductor 33-07, left-hand armature
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and back contact of relay 28AX1, conductors 28-01,
26-08 and 26-09, armature © and front contact of relay
21G1, and conductor 21-26 to ground through the maze
contacts. Relay 33K remains operated and locked over
this circuit, the ground connection which caused the
energization of its upper winding being disconnected
when the code combination for the character H is trans-
ferred to the maze contacts. At the same time that the
holding circuit through the lower winding of relay 33K
is completed, a circuit for energizing relay 33L is com-
pleted through the front contact and armature 3 of relay
33K, and the winding of relay 33L to battery. At its
armature 3, relay 33L completes the circuit of relay
33FH, traced from ground through the front contact
and armature 3 of relay 33L and winding of relay 33FH
to battery, and relay 33FH operates, locking through its
armature 3 and front contact to ground. Following the
operation of relays 33L and 33FH, in response to the
establishment of a circuit through the maze contacts in
accordance with the H signal, the transmitter auxiliary
contacts 20-32 close, connecting ground over conductor
20-33, front contact and armature 11 of relay 21G1, con-
ductors 2127, 26-11 and 31-07, armature 2 and front
contact of relay 33FH, conductor 33-09, left-hand arma-
ture and back contact of relay 28AX6, back contact and
left-hand armature of relay 28AX2, and winding of relay
28AX1 to battery. At its right-hand armature, the relay
28AX1 prepares a locking circuit through the winding
of relay 28AX2, and the back contact and right-hand
armature of relay 28AX6 to ground. This circuit will
not be effective until the tramsmitter auxiliary contacts
open and disconnect the ground from which relay 28AX1
was energized. Relay 28AX1 interrupts at its left-hand
armature the locking circuit for relay 33K which releases,
opening the energizing circuit for relay 33L. 'The wind-
ing of relay 33L is shunted by resistor 33-11 which
makes that relay slow release. The ground connection
over conductor 31-07, from which relay 28AX1 was
energized, is extended over conductor 33-12, front con-
tact and armature 2 of relay 33L, conductor 33-13, and
winding of relay 23AT to baitery. This relay operates
and locks through its front contact and armature 4, con-
ductors 23-09, 28-02 and 26-12, and front contact and
armature 10 of relay 21H1i to ground. Relay 23AT
interrupts, at its armature 1 and back contact, the energiz-
ing circuit for transmitter clutch release magnet 20-17.
When this occurs, shaft 20-22 will already have entered
upon the cycle in which the letters signal following the
H signal will be sensed and transferred to contact operat-
ing members 20-16, the letters signal being the final code
of the disconnect signal. Upon the opening of the trans-
mitter auxiliary contacts, the direct ground connection is
removed from the winding of relay 28AX1 and the lock-
ing circuit for that relay becomes effective, relay 28AX2
being operated in that circuit. Upon the transfer of the
letters signal to the code contacts, the maze contact cir-
cuit that was established in response to the H signal is
interrupted, and a circuit for energizing relay 33LT is
completed through the maze contacts when set in ac-
cordance with the letters signal, the circuit being traced
from battery through the winding of relay 33LT, front
contact and armature 4 of relay 33FH, conductors 33-14,
31-68 and 26-13, armature 7 and front contact of relay
21G1, conductor 21-28 and a path through the maze
contacts to ground. Relay 33LT completes an energizing
circuit for relay 33M, traced from batiery through the
winding of the latter relay, conductor 33-16, armature
§ and front contact of relay 23AT, conductor 23-11, and
front contact and armature 2 of relay 33LT to ground.
Relay 33M locks through its front contact and armature
2, conductor 3-17 to conductor 28-02 over which relay
23AT is also locked. At its armature 3, relay 33M in-
terrupts the locking circuit of relay 33N which is slow
release, and releases after a delay interval. When relay
33N releases, it connects ground through its armatore 3
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and back contact to the winding of relay 33TC to re-
operate that relay. The disconnection of ground from
the front contact associated with the armature 3 of relay
33N results in the release of relay 21H1.

Relay 21H1 disconnects the distributor contact trans-
mission conductor 21—-11 from the outgoing trunk circuit,
establishes a locking circuit for relay 33TC through con-
ductor 33-04, back contact and armature 1 of relay
21H1, conductor 21-18, armature 1 and back contact of
relay 26H2, conductor 26-03, back contact and armature
9 of relay 31H3 to ground. Relay 21H1 also releases
relays 23AT and 33M.  With relay 33M released, and
relay 33TC reoperated, relay 33N reoperates through its
winding, armature 3 and front contact of relay 33TC, and
armature 3 and back contact of relay 33M to ground.
Relay 33N locks through its front contact and armature
2, and the armature 3 and back contact of relay 33M.
With relay 21G1 released, the circuit for relay 33LT is
interrupted at the armature 7 and front contact of relay
21G1, and relay 33LT releases. The maze contacts re-
main set in accordance with the lefters signal, which was
the last signal sensed and transmitted, until the initiation
of transmission of the next message from the same trans-
mitter occurs. Relay 33FH remains locked so that upon
the operation of relay 21G1 in preparation for trans-
mission of the next message, which occurs before the
first character of the message is sensed and transferred,
relay 33LT will reoperate. No significance attaches to
such reoperation of that relay.

The outgoing trunk circuit is now in condition for
seizure of the outgoing transmission channel by one of the
other transmitter units. Relays that remain operated
after the transmitter in Fig. 20 has been disconnected
from the outgoing transmission channel are the relays
33N, 33TC, 33FH, 28AX1, 28AX?2 and 23]. The oper-
ated condition of relay 237 is indicative of the fact that
the transmitter in Fig. 20 last had access to the outgoing
trunk channel.

Routing of message to multiple address circuit

The second typical message was assumed to be re-
ceived over the single station line 1-20 and to be pre-
ceded by the signals for figures, H and letters, to assure
conditioning of the switching circuits . to properly con-
trol the routing of the message, the address code BC
designating the message as multiple address, the address
codes BS and BU representing stations served by switching
center 1-37 and the address code GJ representing sta-
tion 1-10 associated with the multistation line. The in-
coming line circuit and the director circuit for the single
station line are mot shown, but the operation will be the
.same as the operation of the previously described director
circuit, with the exception that that director circuit did
not find the disconnect signals, figures, H and letters pre-
ceding the first address'code. As previously stated, and
as fully described in Bacon et al. Patent 2,766,318, when
a director circuit is searching a tape for address codes
it discards certain codes that may appear in the tape,
among these being the disconnect signal. ~ Accordingly,
the director circnit would discard the disconnect signal
that it found preceding the address code BC, and upon
encountering that address code in the tape it would store
the signals in the first and second fan circuit relays,
thereby selecting a path for testing the multiple address
circuit for busy or idle condition. Assuming for the
moment that the circuits of Figs. 14 and 18 are the first
and second fan circuits, respectively, of the director cir-
cuit associated with the incoming line circuit of the single:
station line, the first fan circuit would select relay 15B,
and the second fan circuit would establish a fan circuit
path. under the control of the second fan circuit relays
over . conductor 18-04, the path continuing over con-
ductor 19-02, the third armature of relay 15B, designated
BC, and conductor 15-63, upper break contacts of inter-
cept keys 54-66 and 54-07, conductor 54-08, contactor
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and first contact of the left-hand contact bank of stepping
switch 3861, the path being contimued over conductor
38-02, armature 2 and back contact of relay 36B, and
armature 1 and back .contact of relay 36C to battery
through resistor 36-01, and to battery through the wind-
ing of relay 36J. The appearance of connection to bat-
tery through resistive paths on armature 1 of relay 36C
represents ‘idle and available condition of one of several
receiving levels of the multiple address circuit, that level
being associated with the first contact of the left-hand
contact bank of stepping switch 38-81. Had that level
been busy, relay 36B would be operated to apply a direct
ground through jts armature 2 to conductor 38-02 and,
as will be described hereinafter, the contactor would not
be engaging the contact allocated to the first multiple
address storage level. It should be understood that
before the test is made for busy or idle condition of one
of the levels of the multiple address circuit, the director
circuit has gained access to the sequence circuit and, in
the manner previously described, had received permission
of the sequence circnit to proceed with the routing of
the call.. The sequence circuit has operated the select
magnet of the crossbar switch allocated to the particular
director. The fact that four conductive paths are shown
connected to the first four contacts of the left-hand con-
tact bank of stepping switch 38-01 indicates that four
storage or receiving levels for multiple address messages
are provided in the multiple address circuit.

Relay 36] operates from the ground supplied over
the test path previously traced and connects ground
through its armature 1 and front contact, and through
the break contacts controlled by the armature of relay
36A to conductor 36-82 which is included in a group
of conductors bracketed to Fig. 70, in which conductor
3602 reappears and is connected through the winding
of hold magnet 70-18 to battery. Relay 367, in operat-
ing, also interrupts at its armature 2 and back contact,
the path for energizing relay 36B, and interrupts at its
back contact associated with armature 3 the path over
which relay 36E is energizable.

Hold magnet 70-18 operates the crossbar switch con-
tacts that have been prepared by the operated select
magnet. At its amature and front contact, hold magnet
70-18 connects ground to conductor 7019 which is in-
cluded in the group bracketed to Fig. 36, in which con-
ductor 70-19 reappears and is traced through the front
contact and armature 3 of relay 36J to conductor 36-03
which is included in the group bracketed to Fig. 70.
Conductor 36-03 is one of the crossbar switch vertical
conductors from which a path is extended through the
operated contact for operating the relay in the director
circuit corresponding to relay 17HM. This relay oper-
ates to maintain a ground on conductor 36-83 and to
‘connect a ground through -another one of the operated
crossbar switch contacts to crossbar switch vertical con-
ductor 70-21 which is included in the group bracketed
to Fig. 36, in which conductor 70-21 reappears and a path
is traced through resistor 36-94 and the winding of relay
36A to battery. Relay 36A operates and grounds con-
ductor 36-02 directly for holding hold magnet 70-18
operated independentily of relay 36J. Under the control
of the relay in the director circuit corresponding to relay
17HM, the director circuit proceeds to dismiss the se-
quence circuit and that circuit removes ground from the
conductive path traced through the second fan circuit,
through the break contacts of keys 54-06, conductor
54-08, the left-hand contact bank of stepping switch
38-01 and conductor 38-62 and winding of relay 367,
and that relay releases. The ground connection on: con-
ductor 36-03, applied thereto from the director circuit,
is extended through the armature 3 and back contact of
relay 36J, upon the release of that relay to the winding
of relay 36E which operates,

At its armature 5 and. front contact, relay 36E con-
‘nects conductor 36-06 which is one of the group bracketed
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to Fig. 70, and is the transmission conductor from the
director circuit, to the grid of electron discharge tube
36-07. This tube normally has positive bias on its grid
through resistor 36-08, and is rendered conductive for
marking signals and non-conductive for spacing signals,
in the same manner as tube 22-11 in the outgoing trunk
circuit previously described. The anode of tube 36-07
is connected by conductor 36-09 through the winding
of selector magnet 35-01 of reperforator 35-92, the path
continuing over conductor 35-03 and resistor 36-11 to
positive battery. At its armature 4 and front contact,
relay 36E connects the junction of conductors 35-03 and
resistor 3611 through varistor 36-12 to the grid circuits
of electron discharge tube 36-13 for conditioning an
alarm circuit as will be described hereinafter. At its
armature 2 and front contact, relay 36E lights lamp 36-14.
At its armature 3 and front contact, relay 36E grounds
conductor 36-16, which is included in the group bracketed
to Fig. 70, this being the conductor over which the start
relay in the director circuit, corresponding to relay 12ST,
is operated. This relay operates to initiate cross-office
transmission to reperforator 35-02. Relay 36E also ex-
tends ground through its armature 1 and front contact,
and the back contact and armature 2 of relay 367 and
winding of relay 36B to operate that relay.

Relay- 36B blocks through its front contact and arma-
ture 3 to conductor 7€-19 which is grounded at the front
contact and armature of hold magnet 70-18. At its front
contact and armature 2, relay 38B grounds conductor
3802 which is connected to the first contact of the left-
hand contact bank of stepping switch 38-81, thus register-
ing a busy condition of the first storage level of the
multiple address circuit, as previously mentioned. At
its armature 5 and front contact, relay 36B connects
ground to conductor 36-17 which is connected to the first
contact of the righthand contact bank of stepping switch
38-01, and the path is extended through the contactor,
conductors 38-03 and 36-18, break contacts controlled
by armature 4 of relay 46B, back contact and armature
6 of relay 46C, conductors 46-81 and 36-19, armature
and back contact of stepping magnet 385TP of stepping
switch 38-01, and winding of relay 38LSR to battery.
The relay 38LSR operates, energizing stepping magnet
A8STP. The magnet 38STP cperates to advance the con-
tactors of switch 38-01 one step, and interrupts the en-
ergizing circuit of relay -38LSR which releases. This
permits stepping magnet 38STP to release. If there is a
ground on the second contact of the left-hand contact
bank of stepping switch 38-61, indicating that the second
receiving level of the multiple address circuit is busy,
relay 38LSR will be reoperated to advance the contactors
another step. If the second level is not busy, relay 38LSR
will remain released, offering access to the second level
to any director seeking a connection to the multiple ad-
dress circuit. The storage levels in Figs. 35 and 45 are
the first and last of a plurality of levels, indicated by the
connections to the first four contacts of the left-hand
contact bank of stepping switch 38-01 as being four in
number. The second and third levels are not shown.
When all levels are busy, the relays, corresponding to
relays 36B and 468, will be operated, and there will be
no path for energizing control relay 38LSR thereby en-
abling stepping magnet 38STP.- Stub connections on
conductors 36-18 and 46-61 indicate multiple connec-
tions through break contacts of relays in intermediate
levels corresponding to relays 46B and 46C. As soon
as any level becomes-idle, relay 38LSR will become oper-
ated due to release  of ome of the relays 36B or 46B or
corresponding relays, and the stepping switch will be ad-
vanced to a contact which is not grounded. If the level
that becomes idle happens to correspond to the one on
which the contactors of the stepping swiich are then
resting, the switch will not be advanced.

Transmission of the message to the seized level of the
.multiple address circuit proceeds, the message being re~
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corded by reperforator 35-02 on tape 35-04. When the
director circuit responds to the disconnect signal, it re-
moves the ground that is holding relay 36E operated over
conductor 36-03, thereby releasing that relay. Relay
36E disconnects the grid of tube 36-97 from the trans-
mission path, extinguishes lamp 36-14, disconnects the
grids of alarm circuit control tube 36-13 from conductor
35-03 and resistor 3611, and disconmects ground from
start conductor 36-16 extending to the director circuit.
The director, as a result of the release of the start relay
corresponding to relay 12ST, disconnects ground from
conductor 7621, thereby releasing relay 36A. Relay
36A disconnects ground from conductor 36-02, thereby
releasing hold magnet 76-18, which in turn disconnects
ground from conductor 76-19, releasing relay 36B. The
receiving level of the multiple address circuit is thereby
released and restored to normal.

Before describing the retransmission of the message
recorded in reperforator 35-02, the operation of certain
alarms will be considered. An alarm arrangement is
provided for indicating when the supply of tape in re-
perforator 35-62 is running low. When the tape supply
runs low contacts 35-06 close, connecting ground over
conductor 35-67 to the armature @ of relay 36B. It
is to be presumed that the relay 36B is operated and
that a message is being received so that tape is being
withdrawn from the supply reel. When the relay 36B
releases at the end of the message, the ground connec-
tion supplied over conductor 35-67 is extended through
the armature 1 and back contact of relay 36B and the
winding of relay 36C, and relay 36C operates. 1t locks
through its front contact and armature 2, and the arma-
ture 1 and back contact of relay 36B. It connects ground
over its front contact and armature 1, and the back con-
tact and armature 2 of relay 36B to conductor 38-02
to impose a busy indication on this level of the multiple
address circuit and prevent its seizure by a director cir-
cuit. It interrupts, at its armature 6 and back contact,
a path for operating stepping switch control relay 38LSR.
It lights tape-out lamp 35-08 in a circuit traced from
battery through that lamp, conductor 35-09, and front
contact and armature 3 to ground. At its armature 5
and front contact, it connects ground over conductor
36-17 to the first contact of the right-hand contact bank
of stepping switch 38-01, as part of the busy indication.
At its armature 4 and front contact, relay 36C extends
a ground conmection to the alarm circuit over a path
comprising conductors 36-21, 46-02, 46-03, 60-01 and
64-01, and winding of alarm relay 68—0OL. Relay 68~OL
lights pilot light 68-01 and tape-out alarm lamp 68-08.
Relay 68-OL also extends a connection over its arma-
ture 2 and front contact, break contacts controlled by the
right-hand armature of relay 68-0OS to the winding of
relay 68ST to operate an audible alarm, as previously
desoribed. The audible alarm may be suppressed by the
operation of key 68-07 which connects ground through
the armature 1 and front contact of relay 68-OL and
the break contacts controlled by the left-hand armature
of relay 68-O8 to the winding of that relay. Relay 68—
OS locks to the front contact and armature 2 of relay
$8—OL and releases relay 68ST. )

Before replenishing the tape supply, the attendant op-
erats locking busy key 35-11, extending ground over
conductor 35-12 to the winding of relay 36BY1 which
operates. This relay connects ground through its arma-
ture and front contact, and back contact and armature 2
of relay 36B to battery. Relay 368 interrupts the lock-
ing circuit of relay 36C which releases, and a busy indi-
cation is continued on conductor 38-02 by relay 36B
at its front contact and armature 2. When the tape
supply has been replenished, key 35-11 is released and
relay 36BY1 releases, in turn releasing relay 36B. With
relay 36C released, the operating circuit of relay 68—OL
is interrupted and that relay releases, unlocking relay
68-OS which releases. In this way, the particular re-
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ceiving level of the multiple address circuit is restored
to normal with a fresh supply of tape; and the alarm cir-
cuit is restored to normal.

An arrangement is also provided for bringing in an
alarm in the event that reperforator 35-02 fails to func-
tion properly. It will be assumed for the purpose of
this description that a connection has been established to
the first level of storage of the multiple address circuit
by the operation of hold magnet 70-18, and that relay
36E is operated but transmission is not yet begun. The
circuit for energizing selector magnet 35-01 of reperfora-
tor 35-02 was traced from the anode of tube 36-07 over
conductor 36-09, the winding of the selector magnet,
conductor 35-03 and resistor 36-11 to positive battery
with a branching path through armature 4 and front
contact, and varistor 36-12 to the grids of tube 36-13.
The latter path has a branching path through resistor
36-22 shunted by condenser 36-23 to ground. The volt-
age drop across resistor 36-22, with tube 36-07 conduc-
tive, is of the order of 20 volts. - Tube 36-13 has been
shown as a twin triode with the grids returned to nega-
tive battery. With only 20 volts across resistor 36-22,
the grids of the tube are of negative potential and tube
36-13 is cut off.

Upon response of tube 36-07 to the first spacing sig-
nal element, tube 36—07 will be cut off, raising the poten-
tial across resistor 36-22 and condenser 36-23 to sub-
stantially 120 volts. This potential tends to charge con-
densers 36-24 and 36-26 to a positive value,-and in the
absence of any other influence they would .become
charged in an interval of the order of 250 milliseconds.
As reperforator 35-02 responds to each code combina-
tion, the swinger of universal transfer contacts 35-13
operates between its two contacts which are connected
by conductors 35-14 and 35-16 to the condensers 36-24
and 36-26 to discharge those condensers alternately. The
repetitious discharging of the condensers prevents tube
36-13 from becoming conductive.

Upon the occurrence of a machine trouble, preventing
the recorder from recording code combinations, the
swinger of universal contacts 35—13 will remain on one
or the other of its contacts, holding one of the condensers
36-24 and 36-26 discharged but permitting the other to
charge continuously. Varistor 36-12 prevents the charge
on condenser 36-23 from leaking off through its charging
circuit, and charging current flows to replace leakage
through resistor 36-22 in response to each spacing ele-
ment received by tube 36-07.  After approximately 250
milliseconds of continuous charging of one of the con-
densers 36-24 and 36-26, the associated grid of tube 36—
13 is swung toward positive sufficiently to render the tube
conductive, and relay 36TM operates on the discharge
current through the tube, locking through its right-hand
armature and front contact, and the back contact and
armature of relay 36BY1. to ground. Relay 36TM
shunts resistor 36-04 to cause sufficient current to_flow
in the circhit of relay 36A, and the relay in the director
circuit, corresponding to relay 17MA, to operate the latter
relay, the result being that an alarm is registered in the
director circuit and transmission is stopped. With the
suspension of transmission, tube 36—07 remains in mark-
ing condition, the charge on condenser 36-23 leaks off
through resistor 36-22, and tube 36-13 cuts off. “Af its
armature 2 and front contact, relay 36TM operates re-
lay 36C which performs the functions previously de-
scribed. ‘As a result of the alarm registered in the di-
rector circuit, an attendant manually initiates a discon-
nect operation, and in response to that operation, relays
36A, 36B and 36E and the hold magnet 70-18 are re-
leased. Relay 36TM is releasable by the operation of
relay 36BYT under the control of busy key 35-11 which
should be operated by an attendant to render the par-
ticular level of the multiple address circuit busy to di-
rectors seeking access to the multiple address circuit, un-
til the trouble in reperforator 35-02 has been cleared.
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Relay 36BY1 completes the. circuit of relay 36B if relay
36J is unoperated, and relay 36B releases relay 36C.

Routing of multiple address message to proper outlets

As soon as tape containing a message begins to emerge
from reperforator 35-02, it swings tape sensing head 35-
17 clockwise, closing the transmitter stop contacts 35-18.
Ground is thus connected over conductor 35-19, arma-
ture 3 and back contact of relay 37DS, back contact and
armature 1 of relay 37AL, armature 8 and back contact
of relay 37TX, conductors 37-61 and 37-02, armature
2 and back contact of relay 36LT2, conductor 36-27 and
winding of rslay 37P, and that relay operates. Relay
J37P" has been shown operated because contacts 35-18
are shown in the closed condition. Af its armature 1
and front contact, relay 37P prepares a circuit for ener-
gizing 2 stepping switch driving relay 59DR, the path
being traced from battery through the winding of that re-
lay, break contacts controlled by stepping magnet 59-61
of stepping switch 59-02, which comprises three: banks
of contacts, conductor 59-03, armature 1 and back con-
tact of relay 37DH, the path also being extended over
conductor 37-93 to the armature 1 of relay 47DH and
to the corresponding relay of either of the two interme-=
diate multiple address storage levels, the path continuing
from the back contact of armature 1 of relay 37DH and
corresponding relays through the front contact and arma-
ture 1 of relay 37P and corresponding relays, for example,
if relay 47P were also operated due to availability of
tape-in the reperforator-transmitter of that level through
conductor 47-81 ‘to conductor 37-04 where all paths
through armature 1 and front contact of relays 37P, 47p
and other corresponding relays rejoin, the path continu-
ing over conductor 37-04, back contact and armature §
of relay 59PRL, conductor §9-04, armature 1 and back
contact of auxiliary off-normal relay 48-ON1, conductor
4901, armature 3 and back contact of relay 59PRL to
the contactor of the left contact bank of stepping switch
59-02. The contactor, to which the path has been
traced, is shown engaging the first contact of the contact
bank from which a path is traced over conductors 59-06
and 37-06, to the front contact associated with armature
3 of relay 37DH, and to the back contact associated
with armature 4 of relay 37P. The latter relay is op-
erated and the former relay is not operated so that the
path terminates at this point. ' Assuming that the con-
tactor associated with the left-hand. contact bank were en-
gaging the fourth contact, a path would be traced over
conductors 59-07 and 47-62, back contact and armature
4 of relay 47P, it being assumed that that receiving level
of the multiple address circuit has no tape awaiting trans-
mission, conductor 47-03, and back contact and arma-
ture 2 of relay 47TX to ground. This would cause the
completion of the circuit of relay 39DR which would
complete the circuit of stepping magnet 59-01. - The step-
ping magnet would advance the contactors of stepping
switch 59-02 one step, and would interrupt the ‘energiz-
ing circuit of relay 5SDR. Relay 5$DR would release
stepping magnet 39-01, and with ground on the fifth con-
tact as indicated, relay 59DR would again be energized to
advance the contactors of stepping switch 59-02 to the
sixth contact which is also grounded, and then to the first
contact where relay. 59DR would find no circuit becatise
relay 57P is operated. "In this way stepping switch $9-02
seeks levels of the multiple address circnit awaiting ac«
cess to the multiple address director circuit for the pur-
pose of ‘routing messages to outlets designated by ad-
dress codes preceding the messages.

With the contactors of stepping switch 59-02 engaging
the first ‘contacts of their respective contact banks; a cir-
cuit is established from ground through armature 1 and
back - contact of relay 59PRL, the winding of relay
S9PRC, the contactor and first contact of the right-hand
contact bank of the stepping switch, conductors 59-08
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“and: 37-07, back contact and armature 2 of relay 37DH,
armature 3 and front contact of relay 37P, conductor 37-
08, to the winding of relay 38G which operates, This re-
Tay locks through its front contact and armature 18, con-
ductor 38-06, armature 1 and back contact of relay 37D,
“armature 1 and-back contact of relay 37TX to conductor
5908, thereby eliminating relays 37P and 37DH from
control of the locking circuit of relay 38G. Relay
59PRC also operates and locks in series with relay 38G.
 Relay 59PRC interrupts the path to the winding of
relay S9PRL. Relay 38G performs a number of func-
‘tions, the details of which will be described hereinafter,
{including connection of the multiple address director cir-
cuit to the first level of storage in the multiple address cir-
cuit, and preparation of locking circuits for relays 37TX,
37D, 36H, 36LT1 and 36LT3. At its armature 27 and
front contact, relay 38G completes the circuit of busy
indicating lamp 37-09 which lights. Relay 38G also
completes the operating circuit for relay 38SM, traced
from battery through the winding of that relay, and the
front contact and armature 26 of relay 38G. -

Relay 38SM connects ground through resistor 3807
shunted by condenser 38-08 to battery and over conductor
38-09 which is included in a group of conductors brack-
eted to Fig. 41, in which conductor 3809 reappears and
is traced through the winding of select magnet 41-01
of a crossbar switch which serves as a link circuit by means
of which the multiple address circuit establishes trans-
mission connections to outlets in accordance with address
codes preceding messages. Select magnet 41-01 is al-
located to the first storage level of the multiple address cir-
cuit and prepares for operation all of the contacts in that
horizontal level of the crossbar switch. Select magnet
41-01 connects ground over conductor 41-02 which is
included in the group of conductors bracketed to Fig. 38,
in which conductor 4102 reappears, and is traced through
the front contact and armature 11 of relay 38G, conduc-
tor 3811, first contact and contactor of the middle con-
tact bank of stepping switch 59-02, back contact and
armature 2 of relay S9PRL, conductor 59-99, and winding
of off-normal relay 40-ON which operates. At its arma-
ture 5 and front contact, relay 40-ON completes the cir-
cuit of relay 40-ON1 which also operates. Relays 40-ON
and 40-ON1 provide grounds for operation of various
relays in the multiple address director circuit, as will be
more specifically identified hereinafter. Relay 490-ON1
also interrupts the stepping circuit for stepping switch
5902 preventing, for the time being, the operation of
that stepping switch. Relay 40-ON completes the en-
ergizing circuit for tramsmitter clutch release magnet
35-21, tripping clutch 35-22, and causing rotation to be
imparted to transmitter shaft 35-23. The energizing cir-
cuit for transmitter clutch release magnet 35-21 is traced
from battery through the winding of that magnet, con-
ductor 35-24, armature 4 and back contact of relay 3610,
back contact and armature 3 of relay 36LT3, conductors
36-29 and 37-11, armature 14 and front contact of relay
38G, conductors 38-12, 49-01 and 49-02, back contact
and armature 1 of relay 49CR, conductors 49-03 and
49-04, back contact and armature 8 of relay 49STL, back
contact and armature 1 of relay 49STT, armature 1 and
back contact of relay 49DA, break contacts controlled by
armature 2 of relay 49RC, conductor 49-06, armature 1
and front contact of relay 40-ON, conductors 40-02 and
3901, front contact and armature 13 of relay 38G, con-
ductor 38-13, and thence over conductor 37-01, back
contact and armature 8 of telay 37TX, armature 1 and
back contact of relay 37AL, back contact and armature
3 of relay 37DS, conductor 35-19, and transmitter stop
contacts 35-18 to ground.

. Tape sensing levers 35-26 sense the first code combina-
tion in tape 35-04 which is the code for the character B,
and the code combination is transferred to contact con-
trolling mémbers 35-27, all under- the control of shaft

35-23. The shaft also closes transmitter auxiliary con-’
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tacts 35-28, connecting ground over -conductors 35-29
‘and 36-31, armature. 22 and front contact of relay 38G,
conductors 3814 and 49-07, and winding of relay 49CR
to battery. Relay 49CR locks through its front contact

-and armature 3; armature 1 and back: contact of relay
49CRA, back coittact and armature 1 of relay 49RC, con-

ductor 49-08, and front contact and armature 3 of-relay
40-ON1 to ground. Relay 49CR interrupts the energiz-

ing circuit for transmitter clutch release magnet 35-21

so that the magnet will release and limit the rotation of
shaft 35-23 to one revolution. During that one revolu-
tion, distributor clutch release magnet contacts 35-31
close, extending ground over conductors 35-32 and 35-33
to energize distributor clutch release magnet 35-34.
Clutch 35-36 is thus tripped to cause rotation to be im-
parted to distributor shaft 35-37. Distributor contacts

'35-38 are thus operated, but the operation is idle because

thé transmission path has not been extended from them
nor have connections from: the transmitter contacts ‘been
extended to them. During the rotation of shaft 35-37,
the distributor auxiliary contacts 35-39 close and extend
ground over conductors 35-41, 36-32 and 37-12, arma-
ture 17 and front contact of relay 38G, conductors 38-16,
4909 and 49-11, armature 1 and back contact of relay
49STL, armature 2 and back contact of relay 49STT,
armature 6 and back contact of relay 49DB and winding
of relay 49DA to battery, and that relay operates. Relay
49DA additionally interrupts the energizing circuit. for
transmitter clutch release magnet 35-21 and completes
an operating circuit for relay 50-FC, traced from battery
through the winding of that relay, conductor 50-01, arma-
ture 7 and back contact of relay 40-FL, conductor 4003,
back contact and armature 12 of relay 49CL, and arma-
ture 5 and front contact of relay 49DA to ground. Relay
50_FC establishes connections from the transmitter con-
tacfs in Fig. 35 over a group of conductors 35-42 which
are represented by dot-and-dash line 35-43, traced to Fig.
38 where the group of conductors 35-42 reappears, and
where paths from the conductors of that group are ex-
tended over armatures 1 to 5 and front contacts of relay
38G to a group of five conductors 38-17 represented by
dot-and-dash lines 38-18 and 38-19 which extends to
Fig. 50 in which conductors 38-17 reappear and are con-
nected through front contacts and armatures 1to 5 of
relay 50-FC to first fan circuit relays 50-F1, 50-F2,
50-F3, 50-F4 and 50-F5. The paths through the wind-
ings of relays 50-F1 to 50-F5 terminate on battery. The
common portion of the path for operating those relays
is traced from the transmitter contacts in- Fig. 35 over
conductors 35-44, 37-13, 37-14 and 33-21, and armature
1 and back contact of relay 38BL to ground. Relays
50_F1 to 50-F5 operate in accordance with the code
combination on the transmitter contacts in Fig. 35, the
code combination for the character B which is the first of
the two-character code by which the message is routed to
the multiple address circuit. Upon the opening of the
distributor auxiliary contacts 35-36, relay 49DA locks,
and relay 49DB operates in a circuit traced from the
winding of relay 49DA, conductor 49-12, front confact
and armature 2 of relay 49CR, front contact and arma-
ture 3 of relay 49DA,; winding of relay 49DB, conductor
49-13, and front contact and armature 2 of relay 40-01
to ground.

1t will be remembered that in the regular director cir-
cuits multiple contact relays are employed for selecting
outlets under the control-of the address codes preceding
messages, the first fan circuit, upon decoding the first
character, selecting and operating a relay and the second
fan circuit, upon decoding the second character, select-
ing a path through one of the armatures of the operated
relay. In the multiple address director circuit, crossbar
switch ‘mechanism is employed. for routing messages to
the desired outlets under the control of the first and second
fan circuit relays. :
* The theory of selection involved in the arrangement
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employing crossbar switches will be described beginning
with Fig. 52 in which there are eight sets of crossbar
switch contacts, and the sets have been designated I, II,
I, 1V, V, VI, VII and VIIL Four select magnets and
four hold magnets control the operation of the eight sets
of contacts. Either of two select magnets, responsive in-
dividually in accordance with the nature of element No. 1
of a code combination as marking or spacing, prepares
contact sets I and II or III and IV for operation. The
other two select magnets respond - similarly’ to element
No. 2 and prepare contact sets V and VI or VII and VIII
for operation. Two hold magnets responsive individually
to the marking or spacing nature of element No. 3 of the
code’ combination operate one of the contact sets I, II,
IIT and IV, and the other two hold magnets respond
similarly to code element No. 5 and operate one of the
contact sets V, VI, VII and VIII. - A selection has been
made when two sets of contacts have been operated, but
the selective nature of code element No. 4 has not entered
into the selection. The four code elements that have
entered into the selection give rise to sixteen selections
each representing two characters or functions::  The
characters and contact groups that are operated in re-
sponse to their codes are shown in Table A.

TABLE A
AandJ II and VI
Band Z II and VII
Candl 1T and VI
Dand B II and VIII
Fand § I and VIII
Gand L IVand V
Hand M III and VII
Kand U Iand V1
N and space IIT'and VIIT
and T IV and VII
Pand Vv IITand V
Q and letters ITand V
R and line feed IV and V1
W and figures Iland V
XandY Iand VII
Blank and IV and VIII
carriage return

Two paths of entry to the fan circuits comprising the
interconnections among the contacts are provided. One
path represents the marking condition of code element
No. 4 and the other represents the spacing condition.
From each of these entry paths a total of sixteen paths
may fan out, affording the full selective capability of the
five-unit code, which is thirty-two selections. Only twenty
of the. thirty-two code combinations which produce these
selections are used as address codes, some of the remain-
ing twelve being used for control funtcions, such as dis-
connect, and others being generally less reliable as switch-
ing codes because of greater possibility of error, among
these being the so-called space-to-mark single-transition
codes for the characters T, O, M and V. Accordingly
only twenty fan circuit paths are brought out of the con-
tact sets I to VIII. However, these twenty paths are
interconnected in pairs, each pair comprising a’ path
originating at each of the two paths of entry so that ten
paths emerge from the selection circuit in Fig. 52. The
reason for combining the paths is that a crossbar switch,
shown in Figs. 43 and 53, is used for combining the
selective attributes of the two characters comprising an
address code. The usual crossbar switch has a ten-by-ten
array of select magnets and hold magnets, the set of con-
tacts controlled by any one select magnet and any one
hold magnet numbering at least five. . Thus there are at
least five hundred contacts, amply adequate for the four
hundred selections that dual combinations - of twenty
codes afford. The reduction of the number of paths
brought out of the fan circuit in Fig. 52 to ten, each repre-
senting two selections, enables the use of those ten paths
to control the ten select magnets of the combining switch,
as shown in Figs. 43 and 53. The characters.that the
select magnets in Figs. 43- and 53 represent have been
indicated opposite the magnets. It will be noted that they
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do not correspond to the character groupings in Table A.

. It was stated above that the two characters represented
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by any selector magnet in Figs. 43 and 53 have codes
that are unlike in the nature of their No. 4 elements. In
order-to expand the diminished -ten selections of the
select magnets in Figs. 43 and 53 to the original twenty,
the hold magnets of the crosshar switch in Figs. 43 and
53 are connected in two groups of at least four each. One
or:the other of the groups is operable, following the op-
eration of one of the select magnets, in accordance with
the marking or spacing character of element No. 4 of the
code that has been decoded in the circuit  of Fig. 52.
Stated otherwise, the energizing circuits for the two
groups of hold magnets correspond to the two paths of
entry to the fan circuits in Fig. 52. Each group of four
hold magnets closes twenty of the forty contacts prepared
by the operated select magnet, t0 connect twenty final
code selection points to the twenty verticals of those four
hold magnets.

The circuit for decoding the second character of- the
address code is contained in Fig. 42. Tt is like the circuit
of Fig. 52, having two paths of entry to two fan circuits.
Selection between the two paths is made in accordance
with the nature of the No. 4 element of the code. All
twenty of the selectable paths are brought out of the
circuit -and are connected in multiple to the verticals of
the two sets of hold magnets in Fig. 53, so that each
path has access through either of two verticals to ten final
code points,

Returning to detailed consideration of the circuits, and
as previously stated, the first fan circuit relays are set in
accordance with the code for the character B. 'This code
has its first, fourth and fifth elements of marking nature
so that relays 50-F1, 50-F4 and 59-F5 are operated.
With relay 49DB operated, ground is applied through its
armature 3 and front contact, conductor 49-14, front con-
tact and armature 6 of relay 50~FC to armatures 3 of re-
lays 50-F1 and 50-F2. Relay 50-F1 is energized so that
the ground connection is extended over conductor 56-902
to operate select magnet 5253 of the crossbar switch in
Fig. 52 which has additional select magnets 5282, 5281
and 5280, and which has hold magnets S2HMS@, 52HM]1,
52HM2 and 52HM3. The same ground connection is ex-
tended through armature 3 and. back contact of relay
50-F2, conductor 50-03, and winding of select magnet
5250 to battery. Had relay 50-F1 been unoperated and
relay 50-F2 operated, responsive to a signal having its
first and second elements of spacing and marking nature,
respectively, the ground connections would have been ex-~
tended over conductors 58—04 and 80-06 to operate select
magnets 5252 and 5251. The two select magnets that are
operated connect ground over .conductors 52-01 and
51-01 to the armatures 3 of relays 50-F3 and 50-F5,
The ground connection is also extended from conductors
52-01 through the break contacts of relay 51-OP1, left-
hand armature and back contact of relay 51BF, back
contact and right-hand armature of relay 51BS, conductor
$1-02, armature 1 and back contact of relay 49DC, con-
ductor 49-16 and winding of relay 40-OP2 to battery,
and that relay operates to jnitiate a timing operation of a
circuit comprising discharge tube 40-04 and condenser
40-06.. The function of the timing circuit under the cir-
cumstance that it times out, will be described Iater.

The third element of the code combination for the
character B being spacing, relay 50-F3 is unoperated and
the ground connection on its armature 3 is extended over
conductor 50-07 to the winding of hold magnet 52HM1.
Had relay 50-F3 been operated, the ground would have
been extended over conductor 50-08 to operate hold
magnet S2ZHHM0. The ground connection on conductor
51-01 is extended through the armature 3 and front con-
tact of relay 56-F5, and conductor 50-09 to the winding
of hold magnet 52HM2 which operates. Had relay
50-F5 been unoperated, the ground’ would have been ex-
tended. over conductor 50-11 to the winding. of hold




8,061,808

55

magnet 52HM3. With select magnet 5283 operated, the
hold magnet 52HM1, upon operating, causes the closure
of contacts 52-02, 52-03, 52-04, 52-06, 52-07 and 52-08,
comprising crossbar switch contact set II. With select
magnet 5280 operated, the hold magnet 52HM2 causes
the closure of contacts 52-09, 52—11, 52-12, 52-13, 52-14
and 52-16, comprising crossbar switch contact set VIL
The operated hold magnets connect ground over con-
ductor 52-17, armature 4 and front contact of relay
50-F4, which is operated because the fourth element of
the code for the character B is marking, conductor 50-12,
to crossbar switch contacts 52-07 and 52-08 operated by
hold magnet 52HM1. Contact 52-08 extends to a verti-
cal of hold magnet 52HM3 which is not operated. From
contacts 52-07 the path continues through a crossbar
switch vertical of hold ‘magnet 52HM2, contacts 52-12,
conductors 52-19 and 52-21, and the winding of select
magnet 43S9 to battery. Select magnet 4359 is contained
in another crossbar switch shown in Figs. 43 and 53.
Thus relays 50-F1 to 50-F5 have caused two hold mag-
nets, 52HM1 and 52HM?2 to ‘operate contacts prepared
by operated select magnets 5283 and 5280 respectively,
and the contacts have conjointly selected and operated
select magnet 4389 as a result of the decoding of the code
for the character B. Select magnet 4389 is also select-
able in response to the code for the character A, as may
be determined by tracing selection circuits established with
relays 50-F1 and 50-F2 operated,-and relays 50-F3 to
50—_F5 unoperated, responsive to the code having elements
1 and 2 marking, and 3, 4 and 5 spacing.

Select magnet 4359 prepares eight sets of crossbar
switch contacts for operation and extends ground over
conductors 43-01 and 53-01, armature 1 and front con-
tact of operated relay 50-F4, and conductor 50-13 to
operate hold magnets 53HO, 53H1, 53H2 and 53H3 of
the crossbar switch in Figs. 43 and 53. These magnets
operate half of the contacts prepared by select magnet
4389, the left-hand four sets of five contacts each, totaling
twenty contacts. The operation of hold magnets 53H0,
53H1, 53H2 and 53H3 completes the decoding of the first
character of the address code. Each of the other select
magnets in Figs. 43 and 53 is selectable in response to
each of two-character codes, and, as previously stated,
the characters have been indicated on the drawings op-
posite those select magnets.

At the armatures and front contacts of hold magnets
53H0, 53H1, 53H2 and 53H3, ground is connected through
a chain circuit to conductor 53-02 and over that conduc-
tor, and conductor 50-14 to the winding of relay 40-FL
which operates.. This relay provides a locking circuit for
the operated ones of relays 50—F1 to 50-F5, traced from
the windings of those relays through front contacts and
armatures, conductors 50-16 and 50-17, armature 5 and
front contact of relay 40-FL, and front contact and
armature 9 of relay 40-ON1 to ground. Relay 40-FL
establishes a path for holding the hold magnets 52HM1
and 52HM?2 operated, traced from conductor 51-01, to
which the armatures 3 of relays 50-F3 and 50-F5 are
connected, over conductor 50-18, back contact and arma-
ture 3 of relay 39TF, conductor 3902, front contact and
drmature 3 of relay 40-FL, conductor 40-07, break con-
tacts controlled by armature 4 of relay 49DC, conductor
49-17, and front contact and armature 4 of relay 40-ON1
to ground. This ground connection is also extended from
conductor 51-01 through the break contacts of relay
51-OP1, armature and back contact of relay 51BF, back
contact and right-hand armature of relay 51BS, conductor
51-02, armature 1 and back contact of relay 49DC, and
conductor 49-16 to the winding of relay 40-0OP2 to
hold that relay operated. = At its armature 7 and back
contact, relay 40-FL releases relay 50-FC which in turn
releases select magnets 5250 and 5283. Since the hold
magnets in Fig. 52 are held operated by relay 40-FL,
the contacts that were prepared by the select magnets
and operated by the hold magnets remain operated. At
its armatiire 4, relay 40-FL prepares an energizing cir-
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cuit for relay 40-FLA, and at its armature 1, it prepares
a locking circuit for that relay. At its armature 6, relay
40-FL completes the circuit of relay 45RC, traced from
ground on the armature 1 of relay 40-FLA through the
back contact associated therewith, front contact and arma-
ture 6 of relay 40-FL, conductors 4-08, 49-18, 49-19
and 49-21, and winding of relay 49RC to battery. :

At its armature 1, relay 49RC interrupts the locking
circuit of relay 49CR which releases. At its armature 2,
the relay 49RC interrupts the energizing circuit for dis-
tributor clutch magnet 35-21 to cause .the arrestment
of shaft 35-23 at the end of the revolution then in
progress.. Relay 49RC establishes an additional locking
circuit for relays 50-F1 to 50-F5, traced from conduc~
tor 50-16 over conductors 50-19 and 49-22, front con-
tact and armature 4 of relay 49RC to conductor 47-17
which was previously traced through the front contact
and armature 4 of relay 40-ON1 to ground.

Relay 49CR releases relays 4SDA and 49DB. With
these relays released, relay 40-FLA operates and the
circuit is traced from battery through the winding of
the relay, front contact and armature 4 of relay 40-FL,
conductor -40-09, armature 1 and back contact of relay
49DB, and break contacts controlled by armature 4 of
relay 49DA to ground. Relay 40-FLA locks through
its front contact and armature 3, and armature 1 and
front contact of relay 40-FL to ground. It interrupts,
at its armature 1, the energizing circuit for relay 49RC
which releases.

Relay 49RC, upon releasing, recloses the energizing
circuit for transmitter clutch release magnet 35-21, pre-
viously traced. The magnet intiates a second revolution
of shaft 35-23, transferring the code combination for the
character C to the transmitter contacts. Transmitter
auxiliary contacts' 35-23 again close, energizing relay
49CR which locks and interrupts the circuit of the trans-
mitter clutch release magnet. Distributor clutch trip
contacts 35-31 close, energizing distributor clutch release
magnet 35-34 and initiating a revolution of distributor
shaft 35-37. Distributor auvxiliary contacts 35-39 close,
completing the circuit of relay 49DA, as before. With
relay 40-FLA operated, the relay 49DA. operates relay
50-SR, traced from battery through the winding of that
relay; conductor 50-21, front contact and armature 2
of relay 40-FLA, conductor 40-03, back contact and
armature 12 of relay 49CL, and armature 5 and front
contact of relay 49DA to ground. At its armatures 1

' to 5, relay 50-SR connects the group of five conductors
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38-17 to the windings of relays 50-S1, 59-S2, 50-S3,
50_S4 and 50-S5, and those relays operate in accordance
with the code combination transferred to the transmitter
code contacts, which is the code combination for the
character C having elements 2, 3 and 4 of marking
nature, and elements 1 and 5 of spacing nature. ~Ac-
cordingly, relays 50-S2, 50-S3 and 50-S4 operate. Upon
the opening of distributor auxiliary contacts 35-39 be-
fore shaft 35-37 completes a revolution, the circuit of
relay 49DB is completed through the winding of relay
49DA, as before, locking the relay 49DA. Relay 49DB
grounds conductor 49-14, and the ground connection is
extended from conductor 49-14 over conductor 50-22,
front contact and armature 6 of relay 50-SR, to the
lower armatures of relays 50-S1 and 50-S2. Relay
50-S1 is unoperated so that the ground connection is
extended over conductor 50-23 to the winding of select
magnet 4256, and that magnet operates. The ground
connection is extended through the lower armature and
front contact of relay 50-S2, conductor 50-24 to the
winding of select magnet 4285 which operates. The two
operated select magnets ground conductor 4201 which
extends to the lower armatures of relays 50-S3 and
50-85. Relay 50-S3 is operated, and the ground con-
nection is extended over conductor 50-26 to the winding
of hold magnet 42HHM4 which operates. The ground
connection is extended through the lower armature and
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back contact of relay 50-S5, conductor 50-27, and wind-
ing of hold magnet 42HM7 which operates.

Hold magnet 42HM4 operates contacts 4203, 42-04,
42-96, 42-07, 4268 and 42-09, comprising crossbhar
switch contact set III, which were prepared by select
magnet 4286, and hold magnet 42HM7 operates contacts
42-11, 42-12, 42-13, 42-14, 42-16 and 42-17, com-
prising crossbar switch contact set VI, that were pre-
pared by select magnet 4285. The operated hold mag-
nets 42HM4 and 42HM7 ground the conductor 42-02,
which extends through the winding of relay 51-OP1 to
conductor 51-83 and thence over conductor 50-28, lower
armature and front contact of relay 50-S4 which 'is
operated, conductor 50-29, contacts 42-08 and 42-09,
the former extending the path to a crossbar switch verti-
cal ‘associated with unoperated hold magnet 42HMSG,
and the latter extending the path to contacts 42-12,
from which the path continues over conductor 42--18,
crossbar switch contacts 43-02 prepared by select mag-
net 4359 and operated by hold magnet 53H0, conductors
43-93, 53-03, 52-21 and 49-23 to the winding of discard
relay 49DC which operates. Conductor 42-18, which
was selected under the cooperative decoding effort of
select magnet 4256 and hold magnet 42HM7, is one of
twenty conductors emerging from Fig. 42, and represents
the decoding of the character C. The twenty -conductors
have been designated in Fig, 43 by the characters which
they represent, applied to verticals of the- crossbar switch
in Figs. 43 and 53 to which the conductors are connected.
Relay 51-OP1 was included in the energizing circuit -of
relay 49DC and operates in that circuit to release relay
40-OP2, which was operated in parallel with select mag-
nets 5280 and 52S3. This stops the timing circuit com-
prising tube 46-94 and condenser 46—06.

Relay 49DC locks through its front contact and arma-
ture 3, conductor 49-24 to conductor 51-03, over which
its operating ground was supplied through the winding
of relay 51-OP1 by hold magnets 42HM4 and 42HM7.
At its armature 1 and back contact, relay 49DC addi-
tionally opens the circuit of relay 40-OP2. At its arma-
ture 2, the relay 49DC locks select magnets 4256 and
4285 in a path traced from the lower armatures of
relays 50-S1 and 50-S2, over which the select magnets
were energized, conductor 50--31, front contact and arma-
ture 2 of relay 40-FL, conductor 40-11, front contact
and armature 2 of relay 49DC, conductors 49-26, 49-27,
49-28 and 42-01 to the ground supplied through the
armatures of select magnets 4256 and 42S5. Relay
49DC operates relay 49RC in a circuit through the wind-
ing of the latter relay, conductor 49-21, and front con-
tact and armature 5 of relay 49DC to ground.” As in
the case of the previously-described operation of relay
49RC, it provides a locking circuit for relays 50-F1,
50-F4 and 50-F5 which have remained operated. It
also provides a locking circuit for relays 50-S2, 50-S3
and 50-84, traced through the windings, front contacts
and upper armatures of those relays, conductor 50-32,
front contact and armature 5 of relay 49RC, conductors
49-15 and 49-17, and front contact and armature 4
of relay 40-ON1 to ground. Relay 49RC interrupts the
locking circuit of relay 49CR, which it had previously
released, but which was reoperated by the transmitter
auxiliary contacts and locked. Relay 49CR releases
relays 49DA and 49DB, and the former releases relay
S0-SR. Relay 49RC also interrupts the energizing cir-
cuit for transmitter clutch release magnet 35-21 to limit
the rotation of transmitter shaft 35-22 to the single revolu-
tion in which it transferred the code combination rep-
resenting the character C to the transmitter contacts.

Finally, at its break contacts controlled by armature

4, relay 49DC interrupts the holding circuit for hold
magnets 52HM1 and 52HM3 in the first fan circuit, and
those magnets release, disconnecting ground from con-
ductor 52-17 which was included-in the energizing path
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for :select magnet 43S9, which releases. . That magnet
disconnects ‘ground from conductors 43—¢1 and 5301
over which the four hold magnets S3HO, 53H1, 53H2
and 53H3 were energized. Those magnets release, dis-
connecting ground from conductor 53-82, over which re-
lay 40-FL was operated. That relay releases, unlock-
ing relay 40-FLA which also releases. Relay 40-FL
interrupts, at its armature 2, the circuit for holding se-
lect magnets 4256 and 42S5 operated, and those magnets
release. - Select magnets 4286 and - 4285 disconnect
ground from the locking circuit of hold magnets 42HM4
and 42HMS, releasing them. The latter magnets un-
lock relays 49DC and 51-OP1, releasing those relays.
Relay 49DC releases relay 49RC, which unlocks relays
50-F1, 50-F4 and 50-F5, discharding the B code com-
bination stored on those relays, and releases relays 50-S2,
50-S3 and 50-S4, discarding the C code combination
stored on the latter relays. The latter code combination
is still on the transmitter contacts.

With relay 49RC released, the circuit of transmitter
clutch release magnet 35-21 is reestablished, in the man-
ner previously described, to initiate another cycle of
transmitter shaft 35-23, in the course of which the let-
ters signal following the address code BC will be trans-
ferred to the transmitter contacts. Transmitter auxiliary
contacts 35-28 reoperate relay 49CR which interrupts
the energizing circuit for transmitter clutch magnet
35-21 to limit the rotation of shaft 35-23 to one cycle.
Distributor clutch trip contacts 35-21 close to initiate
a cycle -of distributor shaft 35-37, and during the rota-
tion of that shaft, distributor auxiliary contacts 35-39
close, completing the circuit of relay 49DA, as before.
Relay 49DA operates relay 50-FC, also as before, to
connect the transmitter contacts to first fan relays 50-F1
to 50-F5. Because the letters code combination has all
five elements marking, all five of the relays 50-F1 to
S0-F5 operate. Upon the opening of the distributor aux-
iliary contacts, relay 49DA locks, and relay 49DB oper-
ates. - The relays -56-F1 to 50-F5 operate select mag-
nets 5283 and 5251 and hold magnets 52HMO and
52HM2 to operate contact groups I and V as indicated
in Table A. Because relay 50-F4 is operated, the path
of entry to the fan circuits is conductor 50-12, and the
path is traced through crossbar switch comtacts 52-22
and 52-23 to conductor 52-21. Conductor 52-21 is
traced to the winding of discard relay 49DC which op-
crates to initiate the same sequence of operations that it
did in response to the decoding of the address code BC,
namely the discarding of the letters code combination
stored in relays 50-F1 to 50-F5. That code combina-
tion replaced the code for the character C on the trans-
mitter contacts and remains on those contacts after the
release of relays 5¢-Fi to 50-F5,

Selection of outlets for multiple address message

The next two signals represent the characters B and S
which together comprise the address code of a station
served by switching center 1-37. The multiple address
director circuit decodes these signals in succession and
obtains a selection of a single final code point under the
joint control of the two-character signals, repeating the
sequence of operations that were performed under the
control of the address code BC. Contact groups II and
VII in Fig. 52 will be operated, in accordance with
Table A, to operate select magnet 4389, and hold mag-
nets S3HO0, 53H1, 53H2 and 53H3 will be operated.
In Fig. 42 contact groups I and VIII will be operated as
indicated in Table A to cause the ground connection on
the lower armature of relay 50-S4 to be extended over
entry path 50-33 and contacts 42-19 and 42-21, con-
ductor 42-22, crossbar switch contacts 43-04, final code
point conductor 43-06, inner upper break contacts of
intercept keys 54-01 and 54-92 to conductor 54-09,
back contact and armature 2 of relay 63-05, conductor
6311, armature 2 and back contact of relay 32PR, con-
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ductor 32-01, upper armature and front contact. of re-
lay 27BM, armature 4 and back contact of relay 27LB2,
armature 4 and back contact of relay 271.C2, armature
6 and back contact of relay 27C2, armature 5 and back
contact of relay 27B2, armature 1 and back contact of
relay 27J2, break contacts controlled by the upper arma-
ture of relay 27A2, break contacts controlled by the
armature 3 of relay 27LA2 and winding of that relay
to battery. Relay 27BM, through the upper armature
and front contact of which the path was traced, is as-
sumed to be operated because the last message addressed
1o a station served by the trunk was routed to the upper
level, and the relay 27BM was operated and locked to
cause the routing of the next message.to the lower
level.

Relay 27LA2 locks through its front contact and
armature 3, and through the armature 1 and back contact
of relay 27LB2 to ground. At its armature 6, it inter-
rupts the locking circuit for relay 22BR which releases,
to cause the next message from one of the regular direc-
tor circuits to be routed to the upper level contained in
Figs. 20 to 22. Relay 271.A2 completes the circuit of
relay 27LD2, traced from battery through the winding
of the latter relay, armature 2 and front contact of re-
fay 27LA2, to the same path over which relay 2TLA2
was operated. Relay 27LD2 locks through its front con-
tact and armature 2, conductors 27-03 and 32-02, arma-
ture 3 and back contact of relay 63-05, conductor 63-12,
winding of relay 51-OP1, conductor 42-02, and front
contacts and armatures of hold magnets 42HM4 and
42HM7 in series to ground. Relay 27LD2 connects
the grid of signal repeating tube 27-04, which operates
in the same manner as tube 22-11, to repeat signals to
reperforator 25-01, over the front contact and armature
4 of the relay to conductor 27-06 which is included in
a group bracketed to Fig. 41, in which conductor 27-06
appears as one of the verticals of a crossbar switch by
means of which the multiple address circuit gains access
to the various outlets, this switch being entirely independ-
ent of the crossbar switch in Fig. 70 through which
regular directors gain access to the outlets.

Relay 271.A2 also operates relay 27LE2, from ground
through the front contact and armature 4 of relay
27LA2 to the winding of relay 27LE2. Relay 27LE2
connects ground through its armature 2 and front con-
tact to conductor 27-07 which is one of the group of
conductors bracketed to Fig. 41, in which conductor
27-07 reappears, and continues to the winding of hold
magnet 41-03. Select magnet 41-01 was operated by
relay 38SM, as previously described, so that when hold
magnet 41-03 operates under the control of relay 27LE2
the crossbar switch contacts common to the select mag-
net-and hold magnet operate. Hold magnet 41-03 con-
nects ground over its lower armature and front contact,
conductor 41-64 in a group of conductors bracketed to
Fig. 27, in which conductor 41-04 reappears, and thence
over’ conductors 27-08 and 27-09, front contact and
armature 1 of relay 27LD2, upper armature and back
contact of relay 27BC2 and winding of relay 27BC1 to
battery, and the latter relay operates. It prepares a
locking circuit through its front contact and armature
2, the winding of relay 27BC2, conductor 27-11, front
contact .and armature 3 of relay 27LE2, and armature
3 and back contact of relay 27LC2 to ground. The
locking circuit is not effective while the energizing cir-
cuit is maintained through the front contact and arma-
ture 1 of relay 27LD2 because the winding of relay
27BC2 is short-circuited. Relay 27BCl establishes a
circuit traced from the ground to which it will ultimate-
1y lock at the back contact associated with the armature
3 of relay 27LC2 through those contacts, armature 3
and front contact of relay 27LD2, armature 1 and front
contact of relay 27BC1, lower armature and back con-
tact of relay 27BC2, conductor 27-12, armature 6 and
back -contact of relay 63-95, conductors 63-13 and 63—
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14 and winding of trunk transmission start relay 49STT
to battery, and that relay operates.

 Reélay 49STT relates to a feature disclosed in Bacon
et al. Patent 2,766,318. That feature relates to the gen-
eration and transmission of a routing code or switching
center identifying code when a multiple address message
must be retransmitted over a trunk circuit to a remote
switching center in order to reach an addressed station.
A multiple address message is always handled at all
points in the system as a multiple address message even
though it may be retransmitted over a trunk to a remote
switching center for further retransmission to a single
addressed station served by that switching center or t0
still another switching center so that when it reaches
such remote switching center or centers it is, in effect,
a single address message. It has been set forth that the
address code BC used by any station served by a switch-
ing center to route a multiple address message into the
multiple address circuit at that switching center is dis-
carded under the control of relay 49DC upon the decod-
ing of that code by the multiple address circuit. The
same address code, such as BC, is used by any outlying
station to route a multiple address message into the mul-
tiple address circuit of the switching center serving that
station. Since the code is discarded, it is necessary for
the switching -center to generate and retransmit, when
seizing a trunk circuit, a routing or switching center iden-
tification code which is effective, upon being received at
any other switching center, to direct the message into
the multiple address circuit at such other switching cen-
ter in the same manner that messages are so directed
that have originated with outlying stations and are pre-
ceded by the address code BC. The routing code serves
the additional purpose, in the case of group codes, as
described in the Bacon et al. patent, of preventing rever-
tive transmission of a message addressed by a group code
to a switching center which has received and retransmit-
ted the message, and preventing the retransmission of a
message to a switching center by more than one other
switching center. The operation of relay 49STT initi-
ates the generation and retransmission of the office iden-
tification code. Had an outgoing line been seized in-
stead of a trunk, line transmission starting relay 49STL
would have been operated instead of relay 49STT, as
will be described hereinafter.

Relay 49STT interrupts, at its armature 1 and back
contact, the circuit of transmitter clutch release magnet
35.21. It connects ground through its armature 3 and
front contact, and conductors 48-18, 4919 and 49-21
to the winding of relay 49RC. Relay 49RC repeats op-
erations previously described, namely the release of re-
Jays 49DA and 49DB, the former releasing relay 50-SR.
Relay 49STT operates relay 51-AC in a circuit traced
from battery through the winding of the latter relay,
conductors 51-04 and 51--06, back contact and armature
1 of relay 40-RS, conductor 40-12, front contact and
armature 7 of relay 498TT to ground. The winding of
relay 40-AE is also connected to the back contact as-
sociated with armature 1 of relay 40-RS, and relays 51—
AC and 40-AE both operate.

Armatures 1 to 5 of relay 51-AC are connected to a
group of five conductors 51-07 which, as represented by
dot-and-dash lines 51-08 and 38-22, extend to armatures
6 to 10 of relay 38G. From the corresponding front
contacts of relay 38G, a group of five conductors 38-23
connects to a.group of five conductors 38-24. Conduc-
tors 38-24, represented by dot-and-dash line 38-26, ex-
tend to the distributor contacts operable by distributor
shaft 35-37. The front contacts of relay 51-AC extend
paths through armatures 1 to 5§ and back contacts of re-
lay 51-AD and armatures 1 t0 5 of relay 51-PR to as-
sociated back contacts. The back contacts of armatures
1, 4 and 5, corresponding to the code combination having
elements 1, 4 and 5 of marking nature which represents
the character B, are connected to conductor 5108, {from
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which a path extends over conductors 50-34 and 38-27,
front contact and armature 23 of relay 38G, and con-
ductor 38-28 to armature 1 of relay 38BL. That arma-
ture is .also connected to the common return path for
the transmitter contacts in Fig. 35. Relay 51-AC thus
codes the first character of the office or routing code
on the distributor contacts.

Relay- 38BL operates about the same time as relay
51-AC, in a circuit traced from battery through the
winding of relay 38BL, conductors 3829 and 37-16,
back contact and armature 5 of relay 364, conductor
36-33, armature 16 and front contact of relay 38G, con-
ductors 38-30, 49-29 and 49-31, and the front contact
and armature 5 of relay 49STT to ground. Relay 38BL
conneets -the marking potential for cross-office iransmis-
sion. through its armature 1, and thus to the distributor
contacts. - The distributor contact common or return path
is traced over conductor 35-46, make contacts 2 con-
trolled by armature 1 of relay 38BL to negative battery,
and through make -contacts 3 controlled by the same
armature, conducior 38-31 included in the group brack-
eted to Fig. 41, in which conductor 38-31 reappears,
one of the crossbar switch contacts closed by select mag-
net 41-01 and hold magnet 41-63 to conductor 2708,
over which-a path has been extended, as previously
traced, to the grid of signal repeating tube 27-64.

Relay 40-AE, previously described as operated by relay
49STT, operates distributor clutch release magnet 35-34,
over a path-from the winding of the magnet, conductors
35-33 and 35-47, right-hand armature and front contact
of relay 38BL, armature 15 and front contact of relay
38G, conductor 38-32, back contact and armature 1 of
relay 39TA, conductors 39-03, 39—04 and 40-13; arma-
ture 3 and front contact of relay 4¢-AE, and back contact
and armature 4 of relay 40-DIS to ground.

Shaft 35-37 is released and begins to rotate, closing the
distributor contacts in succession. During the closure of
the distributor contacts, representing code elements 1, 4
and: 5, the marking battery is connected through to the
grid of tube 27-04, impressing a marking signal on selec-
tor- magnet 25-02 of -reperforator 25-01. When the
marking battéry is withheld at the back contacts asso-
ciated with armatures 2 and 3 of relay 51PR, only the
spacing battery of negative polarity is connected through
to the grid of tube 27-04, and a spacing signal is impressed
on reperforator 25-01. During the rotation of shaft
35-37, distributor auxiliary contacts 35-29 close and con-
nect ‘ground over- conductors 35-41, 36-32 and 37-12,
armature 17 ‘and front contact of relay 38G, conductors
38-16, 49-09 and 49-11, armature 1 and back.contact of
relay 49STL, armature 2 and front contact of relay
49STT, conductors 4932 and 49-33, armature 2 and back
contact of relay 39TB, and winding of relay 39TA to bat-
tery. Relay 39TA establishes a connection through its
front contact and armature 2 and a resistor to battery in
parallel with its own winding to slow its release, and in-
terrupts,” at its -armature 1, the energizing circuit for
distributor clutch release magnet 35-34 which arrests
shaft  35-37 at the end of one revolution. Relay 39TA
prepares a locking circuit for itself including in series the
winding of relay 39TB, traced through the front contact
and armature 3 of relay 39TA, the winding of relay 39TB,
conductors 39-06, 39-97 and 39-08, back contact and
armature 3 of relay 40-DIS, conductors 4¢—14 and 4934,
and front contact and armature 3 of relay 4SRC to ground,
that relay having been operated by relay 49STT. Upon
the opening of the distributor auxiliary contacts before
shaft 35-37 comes to rest, the ground from which relay
39TA was energized is disconnected and relay 39TA locks
over the circuit just traced, relay 39TB operating in
that - circuit.

Relay 39TB operates relay 51-AD over a circuit from
the winding of ‘that relay, conductor 51-09, armature 4
and front contact of relay 40-AE, conductor 40-16, and
front contact and armature 3 of relay 39TB to ground.
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Relay 51-AD locks through its front contact and arma-
ture 6 to the energizing circuit for relay 51~AC, specifical-
ly through conductor 51-04 to conductor 51-06. Relay
51-AD disconnects the group of five conductors 51-07
from the armatures 1 to 5 of relay 51PR and connects
them instead to the front contacts associated with its com-
mon armatures 1 to 5. The first and second of those
front contacts are connected to conductor 51-08, and the
remaining three are unconnected. The effect of this is to
code on the distributor contacts the code combination for
the character A, having elements Nos. 1 and 2 of mark-
ing nature and elements Nos. 3, 4 and 5 of spacing nature.
This is the second of the two characters comprising the
office designating code, the characters being BA, which
are indicated in Fig. 1 as the routing code which the
switching center transmits to remote switching centers as
a multiple address office identification or routing code.
Another office identification or routing code associated
with the same outgoing trunk channels in Fig. 1 is the
code PA which is used as an office identification code to
accompany urgent or priority messages, as will be de-
scribed hereinafter,

Relay 39TB reoperates distributor clutch release mag-
net 35-34 by extending its energizing circuit, previously
traced to include conductor 38-32, over conductors 39-09,
39-11 and 39-12, back contact and armature 1 of relay
49CL, conductor 49-36, back contact and armature 2 of
relay 39TC, and front contact and armature 4 of relay
39TB to ground. Distributor. shaft 35-37 operates to
transmit the second character of the routing code to re-
perforator 25-01. Distributor auxiliary contacts 35-39,
upon closing, connect ground over conductors 35-41,
36-32 and 37-12, armature 17 and front contact of relay
38G, conductors 38-16, 49-69 and 49-11, armature 1 and
back contact.of relay 48STL, armature 2 and front con-
tact of relay 49STT, conductors 49-32 and 49-33, arma-
ture 2 and front contact of relay 39TB, armature 1 and
back contact of relay 39TD, and winding of relay 39TC
to battery. Relay 39TC operates, connects a resistor in
shunt with its winding to impart a slow-release charac-
teristic, and prepares a locking circuit through the wind-
ing of relay 39TD to the locking circuit for relays 39TA
and 39TB which includes conductors 39-07 and 39-08.
Relay 39TC interrupts, at its armature 2 and back contact,
the energizing circuit for distributor clutch release magnet
35-34, and shaft 35-37 is arrested at the end of one
revolution.  Before the shaft comes to rest the distributor
auxiliary contacts 35-39 open, rendering effective the lock-
ng circuit for relay 39TC, in which relay 39TD operates.

Relay 39TD establishes an energizing circuit for relay
51-AF, traced through the winding of the latter relay,
armature 7 and front contact of relay 51-AD, conductor
51-11, front contact and armature 4 of relay 39TD, con-
ductors 39-18 and 39-13, and front contact and armature
6 of relay 49STT to ground. Relay 51-AF operates and
locks through its front contact and armature 6 to conduc-
tor.51-06. The front contacts associated with armatures
1 to 5 of relay 51—-AF are conzected to the front contacts
associated with armatures 1 to 5 of relay 51-AC. Arma-
tures 1 to 5 of relay 51-AF are connected over conductor
51-12 to conductor 51-08, thus connecting all of the con-
ductors 51-97 to conductor 51-08 and thereby coding on
the distributor contacts the letters signal in which elements
1to 5 are of marking nature. This code combination
masks the code combination impressed on conductors
51-07 at the armatures 1 to § of relay 51-AD so that the
fact that the latter relay remains locked has no effect on
the code combination impressed on the distributor con-
tacts. . Relay 39TD reestablishes an energizing circuit for
distributor clutch release magnet 35-34, including con-
ductors 38-32, 39-09, 39-11 and 39-14, front contact
and armature 5 of relay 46-AE, conductor 40-17, arma-
ture 2 and back contact of relay 39TE, armature 2 and
front contact of relay 39TD and conductors 39-16 and
39-61, front contact and armature 13 of relay 38G, con-




2,951,893

63

ductors 38-13 and 37-01, back contact and armature 8
of relay 37TX, armature 1 and back contact of relay
37AL, armature 3 and back contact of relay 37DS, and
conductor 3519 to the closed transmitter stop contacts
35-18. Shaft 35-37 is set in rotation and ‘transmits a
letters ‘signal following the office designating code BA.

During the cycle of distributor shaft 35-37 in which
the letters signal is transmitted, the distributor auxiliary
contacts 35-39 close and connect ground over a path
previously traced to armature 1 of relay 39TD. The
ground is extended through the front contact associated
with that armature io the winding of relay 39TE which
operates. At its armature 2, relay 39TE interrupts the
energizing circuit for distributor clutch release magnet
3534 to cause shaft 35-37 to be arrested at the end of
a cycle. At its armature 3, the relay 39TE connects
a resistor in shunt with its winding to impart a slow-
release characteristic. At its armature 4, the relay 39TE
prepares a locking circuit for itself traced through con-
ductor 39-17, armature 2 and front contact of relay
40-AE, winding of relay 40-TG, conductor 40-18, front
contact and armature 2 of relay 39TC, and front con-
tact and armature 4 of relay 39TB to ground. 'When
the distributor auxiliary contacts open, the locking cir-
cuit becomes effective and relay 40-TG operates. Re-
lay 40-TG operates relay 40-DIS which locks through
its armature 1 and front contact, conductors 40-19 and
39-13, and front contact and armature 6 of relay 49STT
to ground.

At its armature 3 and back contact, relay 40-DIS dis-
connects ground from conductor 39-08 thereby inter-
rupting the locking circuits for relays 39TA, 39TB, 39TC,
39TD, 39TE and 40-TG and those relays release, the
relays 39TA, 39TC and 39TE releasing slowly. When
the six relays have released, the relay 40-RS operates in
a circuit traced from its winding through the front con-
tact and armature 2 of relay 40-DIS, armature 1 and
“back contact of relay 40-TG, conductor 40-21, back con-
tact and armature 1 of relay 39TE, armature 1 and back
contact of relay 39TC, back contact and armature 1 of
relay 39TB, armature 4 and back contact of a relay
39TA, back contact and armature 4 of relay 39TD and
conductor 39-18 to conductor 39-13 which is grounded
through the front contact and armature 6 of relay 495TT.
Relay 40-RS locks through its front contact and arma-
ture 2 to conductor 40-19 over which relay 40-DIS
is locked. It interrupts, at its armature 1 and back
contact, the energizing circnits of relays 40-AFE and 51—
AC and the locking circuits of relays 51-AD and 51-AF,
and those relays release. With relay 49-AFE released,
the relay 51-TS operates in a circuit traced from its
winding over conductor 51-13, back contact and arma-
ture 7 of relay 39TB, conductor 39-19, armature 3 and
front contact of relay 46-RS, and back contact and arma-
ture 6 of relay 40—AE to ground.

At its armatures 1 to 5, the relay 51-TS connects
the group of five distributor contact conductors 51-67
to a group of five conductors 5114, which are repre-
sented as a group by dot-and-dash line 51-16, extending
to Fig. 50 where four of the five conductors are con-
nected to the front contacts associated with the arma-
tures 2 of relays 50-F1, 56-F2, 50-F3, and 50-F5, and
one is. connected to the front contact associated with
armature 3 of relay 30-F4. It will be remembered that
the latter relays are energized in accordance with the
first character of the address code BS of a station served
by switching center. 1-37,
50-F4 and 50-F5 are operated. The paths are extended
through the aforementioned armatures of those three re-
lays and over conductor 56-36 to conductor 50-34, over
which a path has previously been traced to armature 1
of relay 38BL. Relay 51-TS thus codes on the dis-
tributor contacts the signal representing the first char-
acter of the address code which is stored on the first fan
ireuif relays 50-F1 to 50-F5. Relay 51-TS copnects

and accordingly relays 50-F1, .
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ground -through- its armature 6 and- front contact, -con-
ductors 5117, 39-04 and 39-03, armature 1 and back
contact of relay 39TA, conductor 38-32, front contact
and armature 15 of relay 38G, front contact and arma-
ture 4 of relay 38BL, and conductors 35-47 and 35-33
to the winding of distributor clutch release magnet 35—
34 which operates. Distributor shaft 35-37 operates to
transmit to reperforator 25-01 the code signal stored
on relays 50-F1 to 50-F5. During the transmission of
the code combination, distributor auxiliary contacts 35~
39 close and again operate relay 39TA. This relay re-
stricts distributor shaft 35-37 to a single revolution by
interrupting the circuit of magnet 35-34. When the dis-
tributor auxiliary contacts open, relay 39TB operates
in the locking circuit for relay 39TA. Relay 39TB in-
terrupts, at its armature 7, the energizing circuit for re-
lay 51-TS. It completes the energizing circuit for re-
lay 38TR, the circuit being traced from the winding of
the latter relay over conductor 38-33, armature 8 and
back contact of relay 37D, conductors 37-17 and 37-18,

front contact and armature 19 of relay 38G, conductors

38-34 and 39-21, back contact and armature 1 of relay
40-AE, conductors 46-22 and 39-22, and front contact
and armature 6 of relay 39TB to ground. Relay 38TR
interconnects conductor groups 35-42 and 38-24, there-
by connecting the transmitter contacts in Fig. 35 to the
distributor contacts, to code on the latter contacts the
second code combination of the address code BS, which
is stored on the transmitter contacts. In addition to op-
erating relay 38TR, relay 39TB reoperates distributor
clutch magnet 35-34 to cause the second code combina-
tion of the address code to be transmitted to reperforator
25-01.

During the transmission of that code combination-the
distributor auxiliary contacts operate relay 39TC which
releases the distributor clutch magnet.- When the dis-
tributor auxiliary contacts open, relay 39TC locks, and
relay 39TD operates in the locking circuit. Relay 39TD
now operates transmitter clutch magnet 35-21 in a-cir-
cuit traced from the winding of that magnet over con-
ductor 35-24, armature 4 and back conmtact of relay
36TO, back contact and armature 3 of relay 36LT3, con-
ductors 3629 and 37-11, armature 14 and front contact
of relay 38G, conductors 38-12 and 49-02, back con-
tact and armature 1 of relay 49CR, conductors 49-03
and 49-37, back contact and armature 5 of relay 40-AE,
conductor 40-17, armature 2 and back contact of re-
lay 39TE, armature 2 and front contact of relay 39TD;,
conductors 39-16 and 39-61, front contact and arma-
ture 13 of relay 39G, conductors 38-13 and 37-01, back
contact and armature 8 of relay 37TX, armature 1 and
back contact of relay 37AL, back contact and armature
3 of relay 37DS and conductor 35-19 to contacts 35-18
through which ground is supplied. In addition to'op-
erating the transmitter clutch release magnet 35-21, re-
lay 39TD operates relay 49CRA through the left-hand
winding of that relay, conductor 49-38, armature 3: and
front contact of relay 39TD, conductor 39-23, and front
contact and armature 7 of relay 40-ON1 to ground.  Re-
lay 49CRA performs no function that is immediately- of
interest. o i

Transmitter shaft 35-23, set in operation by clutch
magnet 35-21, causes the transfer of the letters signal
following the address code BS to the transmitter ‘con-
tacts. Tramsmitter auxiliary contacts 35-28 close and
complete the circuit of relay 49CR which operates and
locks through its front contact and armature 3; and. the
armature 1 and front contact of relay 49CRA to con-
ductor 49-38 over which the Jatter relay was operated.
Relay 49CR locks relay 49CRA through the front con-
tact and armature 4 of relay 49CR and the right-hand
armature and front contact and right-hand - winding® of
relay 49CRA.. Relay 49CR also releases transmitter
clutch magnet 35-21. Shaft 35-23 closes distributor
¢lutch trip contacts 35-31, causing distributor clutch mag-
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het 35-34 to be operated to initiate the transmission of
the letters signal to reperforator 25-01. Incident to the
operation of distributor shaft 35-37, the distributor aux-
iliary contacts 35-39 close and complete the circuit of
relay 39TE which operates.  When the distributor aux-
iliary contacts open relay 39TE locks, this time including
the winding of relay 38TF instead of relay 49-TG, be-
cause relay 40-AE is not operated. The locking circuit
is traced over conductor 39-17, armature 2 and back
contact of relay 40-AE, conductor 40-23, and winding
of relay 39TF to conductor 3%-88 over which relays
39TA, 39TB, 39TC and 39TD are locked.

During the transmission of -the office identification
code and the station address code, the hold magnets in
Figs. 42, 52 and 53 have remained operated.” This has
been the case because a locking circuit has been main-
tained for relays 50-F1 to §0-F5, that circuit being traced
through their front contacts and lecking armatures, con-
ductors 50-16 and 50-17, armature 5 and front contact
of relay 40-FL, and front contact and armature 9 of
relay 40-ON1 to ground, With relay 39TF operated, the
circuits of hold magnets 52HM1 and 52HM2 are inter-
rupted, these magnets having the common portion of
their circuits traced from the armature 3 of relays 50-F3
and 50-F5 over conductor 56-18 extending - upwardly
from' conductor 51-91 at the right-hand side of Fig. 50,
to the back contact associated with armatuare 3 of relay
39TF where the circuit is now interrupted, These hold
magnets, upon releasing, disconnect ground from con-
ductor 52-17 which is in the energizing circuit for select
magnet 4389, and that magnet 4389 removes ground from
conductor 53-01 which is included in. the energizing cir-
cuit of hold magnets 53H8, 52H1, 53H2 and 53H3, and
those magnets release.

The hold magnets disconnect ground from conductor
53-02, thereby releasing relay 49-FL. The relay -inter-
rupts the locking circuit of relay 40-FLA which- also re-
leases, and disconnects ground from the lower armature
of relays 56-S1 and 59-S2 thereby releasing select mag-
nets 4256 and 42S5. With the select magnets released,
ground is disconnected from conductor 42-81 and thus
from the windings of hold magnets 42HM4 and 42HM7
which release.

With hold magnets 53H0, 53H1, 53H2 and 53H3 re-
leased the crossbar switch contacts in Fig. 43 that select
magnet 4359 prepared and the four hold magnets oper-
ated, are released, and ground is removed from the final
code point and thus from the locking circuit of relay
27LD2 in the seized outgoing trunk circuit, and that re-
lay releases. At its armature 4, relay 27LD2 disconnects
the .grid of tube 27-84 from fransmission conductor
27-06 to blind reperforator 2561 to.other address codes
not intended for transmission over the particular trunk
circuit. Relay 27LD2 also interrupts, at its armature 1
and front contact, the original energizing path for relay
27BC1, thereby permitting the locking ¢ircuit for the
latter relay, including the winding of relay Z7BC2 to be-
come- effective, and relay 27BC2 operates. This relay
prepares a path over its lower armature and front con-
tact for operation of a relay in the multiple address di-
rector circuit, as will be described hereinafter. With
relays 27LD2 and 27BC2 in the outgoing trunk circuit
operated, ground is disconnected from conductor 27-12
and thus from conductor 314 extending to the winding
of relay 49STT, and that relay releases. - Relay 48STT
interrupts the circuits of relays 38BL and 49RC which
release. Relay 49RC releases relay 39TA, 39TB, 39TC,
39TD, 39TE and 39TF. Relays 39TB, 39TD and 3$TF
release immediately, and relays 39TA, 39TC and 39TE
release after the delay interval produced by the resistors
connected in shunt with their windings. Relay 39TD re-
leases relay 49CR which in turn releases relay 43CRA.
Relay 39TB releases relay 38TR, disconnecting the dis-
tributor contacts from the transmitter contacts associ-
ated ‘with reperforator 35-02. Relay 49RC also- inter-
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rupts the locking circuits for relays 50-F1 to 50-F5 and
50-S1 to 50-S5 thus dropping the code combinations
stored on those relays. Since those code combinations
have been transmitted to reperforator 25-61 they are no
longer needed. In this way, the multiple address circuit
is restored to the condition that it had prior to decoding
the first address code BS. :

The next signals appearing in tape 35-04 have been
assumed to be the address code BU representing another
station served by the switching ceanter 1-37, this ad-
dress code being followed by the letters signal, - With
relays 49RC and 49STT released, the circuit of transmit-
ter clutch magnet 35-21 is completed to ground through
the contacis 35-18, and the decoding of the address code
BU proceeds in the same manner as the decoding of the
address code BS. Select magnet 43S%-and hold mag-
nets 53H0, 53H1, 53H2 and 53H3 are operated as before,
The ground for selecting the outgoing trunk to the switch-
ing center that serves the station identified by the ad-
dress code BU is applied by the second fan circuit in
Fig. 42 to conductor 42-23 and through contacts 43-07
to conductor 43-06. This conductor is jncluded in the
path over which the trank circuit was previously seized,
which path extends to the front contact associated with
armature 2 of relay 27LA2, but since the trunk has
already been seized and relay 27LA2 is operated, the
path is extended at once to the winding of relay 27LD2
which operates. Relay 27LD2 locks as before, and re-
connects transmission conductor 27-06 to the grid of tube
27-04. The original energizing circuit for relay 27BC1
is now open at the front contact and upper armature of
relay 27BC2 , so that the locking circuit for relay 27BC1
and the operating circuit for relay 27BC2, which did not
become effective until after the release of relay 27LD2,
is not affected by the reoperation of relay 27LD2; and
relay 27BC2 remains operated. ~ With relay 27LD32 re-
operated, a ground connection is extended through the
back contact and armature 3 of relay 27L.C2, armature
3 and front contact of relay 27L.D2, and armature 1 and
front contact of relay 27BC1 to the lower armature’ of
relay 27BC2. Because that relay is now operated, the
ground connection is extended over conductor 27-13,
armature 5 and back contact of relay 63-83, conductors
63-16 and 63-17 and winding of relay 49STL to bat-
tery, and that relay operates. Relay 49STIL. connects
ground through its armature 3 and front contact and con.
ductors 49-19 and 49-21 to operate relay 49RC, an op-
eration which relay 49STT performed when it was oper-
ated as previously described. Relay 49STL also com-
pletes the energizing circuit for relay 38BL, traced from
the winding of that relay over conductors 38-29 and
37-16, back contact and armature 5 of relay 36H, con-
ductor 3633, armature 16 and front contact of relay 38G,
conductors 38-30, 49-29 and 49-31, front contact and
armature 7 of relay 49STL to ground. This operation
was also performed by relay 49STT, Finally, relay
49STL completes the circuit of. relay §1-TS, traced from
the winding of the latter relay over conductor 51-13,
back contact and armature 7 of relay 39TB and con-
ductor 39-24, and the front contact and armature 4 of

‘relay 49STL to ground. Relay 51-TS operates to initiate

the transmission of the address code BU to reperforator
25-61. 1t is to be noted that whereas relay 49STT caused
the operation of relays 46-AE and 51-AC to initiate the
transmission of the office identification code to the seized
trunk before causing the operation of relay 51-TS, relay
49STL by-passes the sequence of operations initiated by
relays 40-AE and 51-AC because the office code need
not be transmitted to a trunk that has already beéen seized
and has received that code. After the address code BU
has been transmitted to the reperforator 25-91, the let-
ters signal is transmitted, whereupon relay 27L.D2 is
again released, the fan circuits are restored to normal and
relay 49STL is released, and various other relays are
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‘released under its control as previously described with
‘respect to the release of relay 49STT.

"It was next assumed that the tape 35-84 contains the
address code GJ representing one of the stations on the
multistation line. The multiple address director circuits
decodes the first code representing the character G and as
a result thereof operates select magnet 43S5. Because
the fourth element of the code for the character G is of
marking nature, hold magnets S3HO0, 53HI, 53H2 and
53H3 will be operated as before and the ground connec-
tion supplied through the second fan circuit, in Fig. 42,
-will be extended over conductor 43-08, inner upper break
contacts controlled by intercept keys 44-01 and 44-02,
conductor 44-03, to the back contact associated with
armature 2 of relay 62-62. The outgoing line circuit
for the multistation line has not been shown in detail
because it would be almost identical with the outgoing
trunk “circuit shown in Figs. 20 to 23 and 25 to 28. It
might or it might not include a third level of storage for
urgent messages, corresponding to the arrangement shown
in Figs. 30 to 33, to be described hereinafter. In such
outgoing line circuit relays corresponding to relays
221.A1, 22I.D1 and 22LEl, or relays corresponding to
the relays 27LA2, 27LD2 and 27LEZ would be operated,
depending upon which level was available in accordance
with the plan of delivery of messages to the two levels
‘alternately under the control of relays corresponding to
relays 22BR and 27BM. In the case of an outgoing
multi-station or single station the conductor correspond-
ing to conductor 27-12 for operating relay 49STT is not
used and the two contacts associated with the lower arma-
ture of the relay corresponding to relay 27BC2 are con-
nected together and to the conductor corresponding to
conductor 27-13. Thus upon the initial seizure of an
outgoing line as well as upon each reseizure and un-
blinding of the reperforator to transmit address codes
preceding a message the relay 49STL in the multiple ad-
dress circuit is operated to omit the transmission of the
switching center identification code. ~Otherwise the oper-
ation is the same, the multiple address circuit transmit-
ting to the seized outgoing line the address code followed
by the letters signal, then blinding the reperforator of the

outgoing line and releasing the selecting circuits by which

the line was seized.

1t has been assumed that no other address codes fol-
low the address code GJ. Accordingly, when the trans-
mitter clutch magnet 35-21 is reoperated following the
transmission of the letters signal, the code combination
for carriage return is sensed and is transferred to the
transmitter contacts. - At this time the relays 37P,
40-ON, 40-ON1 and 38SM are operated but not locked
-and relay 38G is locked operated. With transmitter
shaft 35-23 operating, the transmitter auxiliary contacts
35-28 operate relay 49CR as before and that relay locks,
interrupting the circuit of the transmitter clutch magnet
35-21 to restrict the operation of transmitter shaft 35-23
to a single revolution. During that revolution, dis-
tributor clutch trip contacts 35-31 close to operate dis-
tributor clutch magnet 35-34. The distributor contacts
‘are not connected to the transmitter contacts so that the
carriage return signal will not be transmitted to seized
outlets in that revolution of shaft 35-37. The distributor
auxiliary contacts 35-39 close and operate relay 49DA
as before. Relay 49DA in turn operates relay 50FC to
connect the first fan circuit relays 50-F1 to 50-F5 to
the transmitter contacts. The carriage return signal has
.only the element No. 4 of marking nature so that relay
50-F4 operates and the other four relays remain un-
operated. Upon the reopening of the distributor auxiliary
contacts, relay 49DB operates in the locking circuit of
relay 49DA. Tt causes the select magnets of the first fan
circuit to be operated and since elements Nos. 1 and 2 of
the carriage return code are spacing the select magnets
5282 and 5250 will be operated. These select magnets
provide a ground for operating hold magnets in Fig. 52
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and since elements Nos. 3 and 5 of the carriage return
signal are of spacing nature hold magnets 52HM1 and
52HM3 will be operated. The ground connection ap-
plied by the two operated hold magnets to conductor
5217 is traced through the armature 4 and front con-
tact of relay 50-F4, conductor 56-12 to crossbar switch
contacts 52-24 in contact set IV, operated under the
joint control of select magnets 52-82 and 52HM1, and
contacts 52-26 in contact set VIII, operated under the
joint conmtrol of select magnet 5250 and hold magnet
521M3, and thence over conductors 52-27 and 52-28,
armature 2 and front contacts of relay 49DA and winding
of relay 48CL to battery. Relay 48CL operates and
locks through its front contact and armature 7, conductor
49_39 and front contact and armature 4 of relay 40-ON
to ground. ’ ]

Relay 48CL interrupts at its back contact and armature
12 the energizing circuit for relay 50-FC which releases.
The circuits of relay 50-F4 and of the select magnets and
hold magnets in Fig. 52 are interrupted by relay 50-FC
and they release. Relay 49CL provides a locking circuit
for relay 40-ON1 traced through the front contact and
armature 5 of the latter relay, conductor 4024 and front
contact and armature 9 of relay 49CL to ground. Relay
48CL completes the circuit of relay 38TR, traced from
the winding of the latter relay over conductor 38-33, arma-
tare 8 and back contact of relay 37D, conductors 37-17
and 37-18, front contact and armature 19 of relay 38G,
conductors 38-34 and 39-21, back contact and armature
1 of relay 40—-AE, conductors 40~22 and 39-26, front con-
tact and armatare 3 of relay 49CL, conductor 49-41, and
front contact and armature 3 of relay 49-ON to ground.
Relay 38TR reconnects the distributor contacts to the
transmitter contacts in preparation for the transmission of
the carriage return code combination that is stored on the
latter contacts. '

Relay 49CL completes the circuit of relay 38BL, traced
from the winding of the latter relay, over conductors
38-29 and 37-16, back contact and armature 5 of relay
36H, conductor 36-33, armature 16 and front contact of
relay 38G, conductors 38-30 and 49-31, and front con-
tact and armature 11 of relay 48CL to ground. - Relay
38BL reconnects the transmission potentials for the trans-
mission of signals to reperforator 25-01 and the reperfora-
tor of the seized storage level of the outgoing multistation
line. Relay 49CL also operates relay 40-LC in a circuit
traced from battery through the winding of the latter
relay, conductor 40-26, front contact and armature 5 of
relay 49DB, and front contact and armature 10 of relay
49CL to ground. Relay 40-LC connects ground oyer con-
ductors 40—27 and 32-03, front contact and armature 1 of
relay 27L.A2, break contacts controlled by armature 2 of
relay 27LC2, and winding of that relay to battery. There
would also be connections from conductor 32-03 to all
other outgoing trunk circuits and all outgoing line circuits,
both single and multistation lines, to operate the relay
corresponding to relay 27LC2 or 22L.C1 in any such outlet
having a relay corresponding to relay 22LA1 or 27LA2
operated. Relay 27LC2 locks through its front contact
and armature 2, and the armature 1 and back contact of

relay 27LB2 to ground. It interrupts at its armature § -

and back contact, the locking circuit for relay 27BM
which releases. It interrupts at its back contact and arma-
ture 3, the locking circuit for relays 27BC1 and 27BC2,
and those relays release. It establishes a connection from

_ transmission conductor 27-06 through its armature 1 and

70

5

front contact to the grid of receiving tube 27-04, omitting
break contacts of any other relays in Fig. 27 so that relay
27L.C2 has sole control over the portion of the transmis-
sion path shown in Fig. 27. Relay 27BM transfers multi-
ple address busy test conductor 32-81 from Fig. 27 to Fig.
22 for the purpose of routing the next multiple address
message for the same outlet to Fig. 22, if the multiple
address circuit attempts to seize the same outlet while
the message is being repeated by tube 27-04 to reperfora-
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tor 25-01. 1In the event'that one of the regular directors
seizes the upper level in Fig. 22 before the multiple ad-
dress circuit makes another attempt at seizure of the out-
let, relay 27BM would be recperated.

The ground connection supplied from armature 10 of
relay 49CL to armature 5§ of relay 49DB is also extended
over the armature 4 and front contact of the latter relay,
armature 5 and front contact of relay 49CL, conductors
49-42 and 39-03, armature 1 and back contact of relay
39TA, conductor 38-32, front contact and armature 15 of
relay 38G, front contact and armature 4 of relay 38BL,
and conductors 35-47 and 35-33 to distributor clutch
magnet 35-34. Shaft 35-37 operates to transmit the
carriage return signal that is set on the transmitter con-
tacts. Again the distributor auxiliary contacts operate
relay 39TA which releases the distributor clutch magnet
35-34. When the distributor auxiliary contacts open,
relay 39TB operates in the locking circuit of relay 39TA.
Relay 39TB operates relay 37TX over a circuit traced
from the winding of the latter relay, conductor 37-19,
front contact and armature 28 of relay 38G, conductors
38-36 and 49-43, armature 4 and front contact of relay
49CL, conductor 49--44; and front contact and armature 5
of relay 39TB to ground. Relay 37TX operates and locks
over its front contact and armature §, conductors 37-22,
37-23 and 38-37, which is included in a group of conduc-
tors bracketed to Fig. 41, in which conductor 38-37 re-
appears, and the path is continued over the lowermost
crossbar switch contacts operated jointly by select magnet
41-01 and hold magnet 41-03 to the front contact asso-
ciated with the upper armature of hiold magnet 41-03 and
threugh the armature to ground. -

Relay 37TX initiates the transmission of the message
from tape 35-04 and releases the director circuit to render
it available to other levels of the multiple address circuit.
At its armature 6 and front contact, it supplies ground over
conductor 37-17, back contact and armature 8 of relay
37D, and conductor 38-33 for holding relay 38TR op-
erated to maintain connections ‘between the transmission
contacts and . the distributor contacts. It also supplies
ground over its armature 7 and front contact, conductors
37-21 and 38-29 for holding relay 38BL operated. - At its
armature 8 and front contact, relay 37TX comipletes the
circuit of transmitter clutch release magnet 35-21, traced
from the winding of the magnet over conductor 35-24,
armature 4 and back contact of relay 36TO, back contact
and armature 3 of relay 36LT3, conductors 3629 and
37-24, front contact and armature § of relay 37TX, arma-
ture 1 and back contact of relay 37AL, back contact and
armature 3 of relay 37DS, conductor 35-19, and trans-
mitter stop contacts 35-18 to ground. This path does not
include any break contacts of the multiple address direc-
tor circuit, so that the path is subject to interruption ‘only
under the control of relays in the level of the multiple
address circuit contained in Figs. 35 to 38. Accordingly,
transmitter clutch magnet 35-21 is energized uninter-
ruptedly, and transmitted shaft 35-23 rotates continuously,
transferring the code combinations in tape 35-04, one
after another, to the transmitter contacts. In each revolu-
tion of shaft 35-23, distributor cluich trip contacts 35-31
close and energize distributor clutch magnet 35-34 to
cause the distributor to transmit the code combination on
the transmitter contacts. In this way the line feed signal,
the letters signal and the text of the message following is
transmitted to the seized outlets. No control circuits are
closed by transmitter auxiliary contacts 35-28 or by dis-
tributer auxiliary contacts 35-39 during the transmission
of the text of the message.

A further operation performed by relay 37TX is the
interruption, at its armature 8 and back contact, of the
energizing circuit for relay 37P. That relay interrupts,
at its armature 3 and front contact, a path also inter-
rupted at the armature 1 and back contact of relay
37TX, over which relay 38G has been locked, and that
relay releases. Relay 37P also releases relay S59PRC.

10

15

20

25

30

35

40

45

50

55

60

70

75

70

Relay 38G releases relay 40-ON and relay 38SM.  ‘The
latter relay releases select magnet 41-01. Relay 40-ON
releases relays 39TA, 39TB and 49CIL., The release of
relay 39TA is delayed somewhat by the shunting resis-
tor, and the other two relays release immediately, Relay
49CL releases relay 40-LC and 46-ON1. The latter
relay releases relays 49DA, 49DB and 49CR. The mul-
tiple address director circuit has by these releasing opera-
tions been restored to normal and is available for seizure
by another level.

From the foregoing description it is apparent that the
initiation of message transmission and the dismissal of
the multiple address director circuit resulted from the
decoding of the carriage return signal, and that the line
feed signal following the carriage return signal is not
decoded but is merely retransmitted to the seized out-
lets following the carriage return signal, It may. happen
that the line feed signal precedes the carriage return
signal, although it is the usnal custom to transmit those
signals in the sequence of carriage return followed by
line feed because the carriage return function usually
requires more time for completion than the line feed
function, and the carriage return function can be com-
pleted while the line feed function is being performed.
The multiple address director circuit is equipped to ini-
tiate text transmission and to dismiss itself in response
to the line feed signal when that signal precedes the car-
riage return signal. The line feed signal has all elements
of spacing nature except the second clement, which is
marking. When that signal is stored on relays 59-F1
to 58-F5, the select magnets in the first fan circuit in
Fig. 52 that are operated are the magnets 5282 and
5281 and the hold magnets that are operated are mag-
nets 52HM1 and 52HMS3. This results in the closure
of contact sets IV and VI. Since the fourth element
of the signal is spacing, the path of entry to the first fan
circuit is' conductor §0-37, and the path is continued
through contacts 52-36, conductor 52-37, contacts
52-38 in contact set 1V, and conductor 52-39 to con-
ductor 52-28 which is the conductor that was grounded
through the first fan circuit in résponse to the carriage
Teturn signal, to cause the operation of relay 49CIL..
From this it is apparent that the latter relay is operated
in response to the carriage return signal or the line feed
signal.

Disconnection of multiple address circuit from
seized outlets

During the transmission of the text of the message any
occurrence of the figures signal will cause the operation
of relay 36FG, over conductor 35-48 from ground sup-
plied over a path through the maze contacts controlled
by transmitter contact operating members 35-27. I any
other character than 5 follows the figures signal, relay
36FG will be released when such following code com-
bination is transferred to the transmitter contacts, When
the H signal follows the figures signal that sequence rep-
resents the disconnect signal, as previously stated, and
ground is extended through a path established in the
maze contacts in accordance with the H signal, and
over conductor 35-49, back contact and armature 7 of
relay 37AL, conductor 37-26 and armature 1 and front
contact. of relay 36FG to lock that relay, and through
the front contact and armature 2 of relay 36FG and
the left-hand winding of relay 36H, shunted by a resis-
for to battery and relay 36H operates. It locks through
its. right-hand winding and front contact and armature
1, conductors 36-37, 36-38, and 36-34, armature 2 and
back contact of relay 37AL and front contact and arm-
ature 3 of relay 37TX to ground. Upon the closure
of transmitter auxiliary contacts 35-28 in the next cycle
of shaft 35-23, in which the letters signal following the
H signal is transferred to the transmitter contacts, ground
is extended over conductor 35-29, armature 3 and front
contact of relay 36H, and winding of relay 36LT3 to
battery. Relay 36113 operates and locks to the hold-
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ing circuit for relay 36H. Relay 36LT3, at its arma-
ture 3 and back contact, interrupts. the circuit of trans-
mitter clutch release magnet 35-21 which releases and
arrests transmitter shaft 35-23 at the end of the cycle
in which the letters signal is transferred. Upon the
transfer of the letters signal to the transmitter contacts,
the maze circuit path, over which the locking circuit
for relay 36FG extends, is interrupted, and relay 36FG
releases. 1In the accompanying cycle of distributor shaft
35-37, initiated by distributor clutch trip contacts 35-31,
the distributor auxiliary contacts 35-39 connect ground
over conductor 35-41, front contact and armature 1 of
relay 36LT3, armature 4 and front contact of relay 36H,
and winding of relay 36LT1 to battery, and that relay
operates. - Relay 36LT1 prepares a locking circuit for
itself through the winding of relay 36L.T2, and upon
the opening of .the distributor auxiliary contacts, the
relay 36LT1 locks, and relay 36L.T2 operates. It opens,
at its back contact and armature 2, the energizing cir-
cuit of relay 37P, to delay the reoperation of the latter
relay beyond the release of relay 37TX, at the armature
8 and back contact of which the circuit of relay 37P is
also open. Relay 36LT2 operates relay 38AB in a cir-
cuit traced from the winding of that relay, conductors
38-38 and 37-27, armature 1 and front contact of relay
361.T2, conductor 36-36, and back contact and armature
6 of relay 37AL to ground.

Relay 38AB extends ground over conductor 38-39
which is one of the group of conductors bracketed fo
Fig. 41, and is connected through crossbar switch con-
tacts operated by select magnet 431-01 and hold magnet
41-93 to conductor 41-06 included in the group of con-
ductors bracketed to Fig. 27, in which conductor 41-06
reappears, and is connected to the winding of relay
27LB2 which operates. Relay 27LB2 locks through its
front contact and armature 3, and conductor 41-04 which
is grounded at the lower armature and front contact of
hold magnet 41-¢3 in the link circuit. Relay 27LB2
releases relays 27LA2 and 27LC2. Relay 27LA2 releases
relay 27LE2 which disconnects ground from conductor
2707, thereby releasing hold magnet 41-03 in the multi-
ple address link circuit. The hold magnet disconnects
ground from conductor 41-04, thereby unlocking relay
270.D2 which releases. That portion of the second level
of the outgoing trunk circuit that relates to the trans-

mission of a message into storage in reperforator 2501

is restored to mormal, the message including the discon-
nect signals having been recorded by the reperforator.

The release of hold magnet 41-03 results in the dis-
conmection of ground from the locking circuit for relay
37TX at the upper armature and fromt contact of relay
41-03. Relay 37TX releases relays 38TR, 38BL, 36H,
36LT1, 36LT2 and 36LT3. Relay 36LT2 releases relay
38AB. That portion of ‘the first level of the multiple
address circuit that relates to retransmission of a stored
‘message is thus restored to normal, and in the event that
another message has been stored in reperforator 35-92,
contacts 35-18 will remain closed, and the operations for
seizure of the multiple address director circuit and decod-
ing of the address codes preceding that message will be
initiated.

Routing of priority message

Tt will be supposed that the outgoing trunk circuit to
which the multiple address message had been transmitted
is in the process of transmitting the single address mes-
sage from the upper level so that the second level does
not gain access to the outgoing transmission channel im-
mediately, and that a priority message for the same out-
going trunk circuit is received, it being the message
assumed to be received from switching center 1-34 ad-
dressed to the subscriber station identified by the address
code BU. As previously set forth, the message will com-
prise the signals for the characters PQ, which is the pri-
ority office identification code used by the switching cen-
‘ter. 1-34 preceding any priority message transmitted from
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that switching center; this code being automatically sub-
stituted for the priority message code PC preceding the
message as received from the originating subscriber sta-
tion.

The director circuit associated with the incoming trunk
circuit from switching center 1-34, decoding -the code
combination for the character P in the first fan circuit in
Fig. 14, connects ground over conductor 14-03 to oper-
ate relay 24P. The second fan circuit, in Fig. 18, de-
coding the code combination for the character Q connects
busy test relay 17BT over conductors 18-06 and 19-03
to the front contact associated with armature PQ of relay
24P and over conductor 24-01, lower break contacts of
intercept keys 54-06 and 54-07, and conductor 54-11
to the contactor associated with the left-hand contact
bank of stepping switch 58-01. Switch 58-0% is similar
to switch 38-01 and its function is to seek an idle level
of storage in the multiple address circuit assigned to pri-
ority messages. One of two levels for priority message
storage has been shown in Figs. 55 to 58, the other level
being indicated merely by stub connections to the sixth
terminals of the two contact banks of stepping switch
58-01. As in the case of stepping swiich 38-01, the con-
tactors of the switch do mot come to rest in any position
in which the contactor of the right-hand contact bank finds
ground, unless all levels allocated to priority message
It will be assumed that the first
level of priority message storage is idle, and that the con-
tactors are engaging the contacts associated with that
level, which is the fifth contact in each contact bank.
Accordingly, the busy test path, traced to the contactor
associated with the left-hand contact bank of switch
58-01, will be extended over conductor 58-62, arma-
ture 2 and back contact of Telay 56B, armature I and
back contact of relay 56C through resistor 56-01, and
in paralle] therewith through the winding of relay 56J
to negative battery. The termination of the path at bat-
tery rather than ground is indicative of the fact that the
level is idle and available, and relay 56] operates. it
initiates a series of operations, identical with those de-
scribed with reference to the first level of storage of the
multiple address circuit, leading to connection of the
transmitter associated with incoming trunk reperforator
11-02 to priority message reperforator 55-01, the trans-
mission of the message thereto, preceded by the priority
code PQ, and the disconnection of the transmission path
following reception of the end-of-message signal, reper-
forator 55-01 being rendered available to any other regu-
lar director circuit. The sequence of operations has been
fully described previously, and will not be repeated with
respect specifically to the priority message storage level
contained in Figs. 55 to 58.

The presence of message tape being emitted from reper-
forator 55-01 and containing a message awaiting trans-

5 mission, is evidenced by the closure of transmitter stop

contacts 55-02 which connect, ground over conductor
55-03, armature 3 and back contact of relay 57DS, back
contact and armature 1 of relay 57AL, armature 8 and
back contact of relay 57TX, conductors 57-81 and 57-02,
outer armature and back contact of relay S56LT2, con-
ductor 56-02 and winding of relay 57P to baitery, and
the relay 57P operates. This relay is shown operated
because contacts 55-02 are shown in the closed condi-
tion. It completes a circuit for relay 59PRL, traced
from the winding through the armature and back contact
of relay 59PRC, conductors §9-11 and 53-93, armature
2 and front contact of relay 57P, and back contact and
armature 5 of relay 57DH to ground. It will be appar*
ent from the fact that the energizing circuit for relay
59PRL includes an armature and back contact of relay
59PRC that a priority message storage level having a
message awaiting transmission cannot gain access to the
multiple address director circuit while that circuit is serv-
ing one of the regular multiple address storage levels.

As previously described, the relay 59PRC releases as
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part of the process of dismissing the director circuit in
response to the carriage return or line feed signal follow-
ing the last address code preceding a multiple address
message. - Relay 59PRL locks through its armature 4
and front contact and conductors 59-11 and 58-03 to
the same ground from which relay 59PRL was operated.
At its armature 1, the relay S9PRL disconnects ground
from a path through the winding of relay 59PRC to the
confactor associated . with -the right-hand contact bank
of stepping switch 59-02, and connects the ground in-
stead directly to the contactor associated with the right-
hand contact bank of stepping switch 59-12. - At its arma-
tare 2 relay $9PRL transfers conductor 5909 from the
contactor associated with the middle contact bank of
stepping switch §9-02 to the contactor associated with
the middle contact bank of stepping switch 59-12. At its
armature 3, relay 89PRL transfers conductor 40-01 from
the contactor associated with the left-hand contact bank
of stepping switch 59-02 to the contactor associated with
the left-hand contact bank of stepping switch 59-12. At
its armature 5, the relay 59PRL transfers conductor
39-04 from a path including conductor 37—04 that ex-
tends to the armature 1 of relay 37P, relay 47P and corre-
sponding relays in other regular multiple address storage
levels to conductor 59-13 which extends to armature 1
of relay 57P and corresponding relays in other priority
message storage levels. With relays 57P and S59PRL
operated, an energizing path for stepping magnet control
relay 59-14 for stepping switch 59-12 is traced from the
winding of the relay, back contact and armature of step-
ping magnet 59-16, conductor §9-17, armature 1 and
back contact of relay 57DH, front contact-and armature
1 of relay 37P, conductor 59-13, front contact and arma-
ture § of relay 59PRC, conductor 59-04, armature 1 and
back contact of relay 48-ON1, conductor 4601, arma-
ture 3 and front contact of relay 59PRL to the contactor
associated with the left-hand contact bank of stepping
switch §9-12. If the contactor is engaging a grounded

contact, relay 59-14 will be “energized to operate the -

stepping magnet 59-16, and the relay and stepping mag-
net will cooperatively advance the contactors over -suc-
cessive grounded contacts until the contactor encounters
an ungrounded contact. Priority storage levels that have
ungrounded contacts are those that are awaiting access
to the muitiple address director circuit, as evidenced by
unoperated condition of the relay corresponding to relay
57TX and operated condition of the relay corresponding
to relay S7P. It will be assumed that the contactor finds
the fifth contact ungrounded and relay 59-14 will re-
lease, suspending advancement of the contactors. There-
- upon- the association of the multiple address director cir-
cuit with the particular level of priority message storage
and the decoding of the first address code, this being the
code PQ, proceeds as described for the regular multiple
address message, select magnets and hold magnets in
Figs. 42, 52 and 53 being operated to establish 2 path
to a final code point over conductor 43-09 selected under
the joint control of select magnet 4355 and hold magnet
53H6é under the control of the code for the character P
and by select magnets and hold magnets in Fig. 42 under
the control of the character Q. Conductor 43-69 js
traced to the right-hand winding of relay 67TK1 and
thence to the winding of relay 67PST, and the two relays
operate in series. Relay 67TK1 operates relay 67TC1
which locks through its front contact and right-hand ar-
mature, and the armature and back contact of relay
67RLS to ground. Relay 67TC1 connects ground through
its inuner left-hand armature and front contact, conductor
67-01, armature and front contact of relay 67PST, con-
ductor 67-62 and the winding of relay 39PST to battery,
and that relay operates. 'Relay 3SPST operates relay
51PR in a path from the winding of the latter relay over
conductor 51-18, and the front contact and armature 2
of relay 39PST to ground.
Relay S1PR locks through its front contact and arma-
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ture 6, conductor 51-19, and theé front contact and arma-
ture 10 of relay 46-ON1 to ground. Relay 51PR con-
nects its armatures 2, 3 and 5 through their front con-
tacts to conductor 51-€8 to change the coding of the first
character of the routing or office identification code from
B to P, the latter having signal elements 1 and 4 of spac-
ing nature and 2, 3 and 5 of marking nature.  Upon
the seizure of any trunk the office identification code for
priority messages will be generated and transmitted to
the trunk circuit for retransmission, That code will be
effective at the remote switching center to route the mes-
sage to the multiple address circuit in which priority
messages are handled as now being described. Relay
51PR connects ground through its armature 7 and front
contact, and conductor 51-21 to the winding of relay
3%UR to operate that relay, and through the front con-
tact and armature 1 of relay 39PST, conductors 39-27
and 49-23, and the winding of relay 49DC to battery.
Relay 49DC initiates a previously described sequence of
operations in which the office identification code PQ of
switching center 1-34, which routed the message into a
priority level of the multiple address circnit, and the
letters signal following, are discarded. - Upon the release
of the fan circuits, incident to the discarding of the office
identification code, relay 39PST releases.

Relay 39UR connects ground over conductor 39-28,
back contact and armature 4 of relay 32C3, varistor
3294, armature 2 and back contact of relay 32B3, and
winding of relay 32PR to battery, and relay 32PR oper-
ates. As indicated in Fig. 32, conductor 39-28 is multi-
pled to the priority message storage levels of all other
outgoing line and single outgoing trunk circuits to oper-
ate the relay in each of them corresponding to relay 32PR,
providing the  conditions of relays, corresponding to
321.C3, 32C3, 32B3 and 32AL3, are such as to establish
a path to the equivalent of relay 32PR. Relay 32PR,
and corresponding relays in other outlets, transfer into
the priority levels of the respective outlets the busy test
conductors over which the multiple address director cir-
cuit makes a busy test of the outlets,

After the office code PQ and letters signals have been
discarded, the multiple address director circuit decodes
the address code BU, and connects ground through the
final code point corresponding to that code, and over a
path. previously traced, entering the outlet on conductor
63-11 and over armature 2 and front contact of relay
32PR, armature 1 and back contact of relay 32LB3, arma-
ture 2 and back contact of relay 321L.C3, back contacts
controlled by armature 5§ of relay 32LA3, and winding of
that relay to battery. Relay 32I.A3 operates and locks
through its front contact and armature 5, and the arma- -
ture 3 and back contact of relay 321B3 to ground. Relay
32L.A3 operates relay 321.D3 through its front contact and
armature 6, and relay 32L.D3 locks to conductor 32-02.
Relay 321.D3 has the same function as relay 27LD2, con-
necting the grid of tube 32—-06 to the transmission conduc-
tor. Relay 321.A3 performs directly operations that relay
27LE2, operated by relay 27LA2, perform, including op-
eration of a hold magnet in the multiple address link cir-
cuit to establish a transmission connection to the grid of
tube 32-66 and control paths previously described. With
relay 32LD3 and a hold magnet operated, an operating
circuit for relay 27BC1 is established, traced from the
winding of that relay through the back contact and arma-
ture 1 of relay 27BC2, conducter 27-14, armature 1 and
front contact of relay 32LD3 and conductors 32-07 and
3208, the latter of which is contained in a group of con-
ductors bracketed to Fig. 41, in which the conductor re-
appears and is traced to ground through the front contact
and lower armature of hold magnet 41-07 operated by
relay 32LA3. Upon the operation of relay 27BC1,
ground through the armature 1 and back contact of relay
32LC3 is connected through the armature 3 and front
contact of relay 32LD3, conductor 32-09, armature 1 and
front contact of relay 27BC1, and armature 2 and back
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contact of relay 27BC2 to conductor 27-12. This ground
extends, as previously traced, to the winding of relay
49STT which operates to cause the transmission, to the
grid of vacuum tube 3206 and thus to reperforator 30-01,
of the office identification code PA. The multiple ad-
dress director circuit generates and transmits a letters
signal following the office identification code, and then
transmits the address code BU, the code combination for
the character B being stored in relays 50-F1 to 50-F5,
and the code combination for the character U being regis-
tered on the {ransmitter contacts in Fig. 55. A letters
signal is transmitted following the address code BU, after
which the multiple address director circuit disconnects
ground from the path leading to conductor 32-92 which
is included in the locking circuit for relay 32LD3, thereby
releasing it. With relay 32LD3 released the original en-
ergizing circuit for relay 27BCL is interrupted, and its
locking circuit, including the winding of relay 27BC2,
becomes effective. Relay 27BC2 interrupts the original
energizing circuit for relay 27BC1 and prepares for the
extension of ground over conductor 27-13.

The multiple address director circuit next decodes the
carriage return signal. Incident to the decoding of the
carriage return signal, relay 49CL in the multiple address
director circuit operates, in turn operating relay 481.C.
That relay connects ground over conductor 40-27, and
through the front contact and armature 2 of relay 32LA3
to relay 32LC3 which operates and locks through its front
contact and armature 3, and the armature 3 and back
contact of relay 32LB3 to ground. Relay 321L.C3 releases
relays 27BC1 and 27BC2, and reconnects the grid of
tube 32-06 to the transmission conductor to cause tube
32-06 to respond to the carriage return signal and the
signals that follow, namely line feed, letters and the text
of the message. The multiple address director circuit
proceeds to disconnect itself from the priority message
level and relay 40-ON1 releases, in turn releasing relay
51PR. Relay 51PR releases relay 39UR which discon-
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nects ground from conductor 39-28, thereby releasing .

relay 32PR to extend the busy test conductor over which
the multiple address circuit tests the outgoing trunk cir-
cuit to the other levels of the trunk circuit. It should be
noted that if the same priority storage level in the mul-
tiple address circuit or another has another message for
the same outgoing trunk circuit, it will reoperate relay
32PR, but the multiple address director circuit will sus-
pend further action until disconnection at the end of the
message has occurred.

When the priority storage level of the multiple address
circuit that is transmitting a message to reperforator 30-01
decodes the disconnect signal under the conmtrol of its re-
lays 56FG and 56H, the relay 58AB operates in the same
manner as relay 38AB, previously described, to connect
ground through closed- contacts of the multiple address
link circuit in Fig. 41 to the conductor extending to the
winding of relay 32LB3, designated 32-11, thereby oper-
ating the latter relay. Relay 32LB3 locks to conductor
32-08 through its front contact and armature 2. Relay
321 B3 releases relays 321.A3 and 32LC3. The latter
relay disconnects the grid of tube 32-06 from transmission
conductors, thereby blinding reperforator 30-01. Relay
321L.A3 interrupts the circuit of hold magnet 41-87, which
disconnects ground from conductor 3208, thereby releas-
ing relay 32LB3. The priority storage level of the out-
going trunk circuit is thus restored to normal. The prior-
ity storage level of the multiple address circuit also. re-
stores to normal in the same manner as previously de-
scribed with reference to the first regular message storage
level of the multiple address circuit.

1t was stated previously with reference to the seizure
of the muitiple address director circuit by one of the
priority storage levels of that circuit by operation of
relay 59PRL that the relay locks over conductors 59-11
and 58-03 which is the original energizing circuit, and
is traced to ground through armature 2 and front con-
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tact of relay 57P, and back contact and armature 5 of
relay 57DH. An additional connection to ground at the
junction of conductors 58-03 and 59-11 is supplied
through armature 28 and front contact of relay 58G while
that relay is operated in connection with the routing of
a message to an outlet. Conductor 58-03 is multipled
to the armatures 2 of the relays in all priority storage

‘levels corresponding to relay 57P, so that as long as any

priority level has a message waiting to be served by the
multiple address director circuit, relay S9PRL remains
operated. Since this relay disables the energizing circuit
for relay 59PRC, no regular multiple address message
storage level can gain access to the multiple address direc-
tor circuit as long as any priority message storage level
has a message in storage that has not yet been served by
the multiple address director circuit. In the case of the
regular multiple address storage levels, the multiple ad-
dress director circuit is not actually seized until the con-
tactors of stepping switch 59-02 have found a regular
multiple address storage level at which a message is await-
ing the attention of the director circuit and have thus
completed an energizing circuit for relay S9PRC. On the
contrary, the relay S9PRL is operable when any priority
message storage level evidences a waiting message and
before stepping switch 59-12 has found a level at which
a message is waiting, the operation of relay 59PRL pre-
cluding operation of relay S9PRC, even though stepping
switch 59—02 may be seeking a level at which a regular
multiple address- message is waiting. In this way, the
routing of all waiting priority messages to outlets as indi-
cated by address codes, before the routing of any regular
multiple address message, is assured.

Retransmission of priority messages

The description of the routing of messages has pro-
ceeded to a point where a single address message is stored
in tape 20-04 emitted by reperforator 20-01 in the out-
going trunk circuit, and the message is in the process of
being retransmitted, a multiple address message has been
routed to several outlets including reperforator 25-01 in
the second level of the outgoing trunk circuit, the message
being stored in tape 25-03 emitted by reperforator 25-01,
and a single address priority message has been routed to
reperforator 3001 in the priority storage level of the out-
going trunk, and is being stored in tape 30-03. The ac-
cumulation of a loop of tape 25-03 causes the closure of
transmitter stop contacts 2504, thereby connecting ground
over conductor 20-06, armature 2 and back contact of
relay 2652, back contact and armature 1 of relay 26T2,
varistor 26-14, and winding of relay 26P2 which operates.

Relay 26P2 is unable to establish an energizing circuit
for relay 26H2 because any possible path for completing
the energizing circuit of that relay is open. For example,
a path may be traced from the winding of relay 26H2 over

) conductors 26-16 and 26-17, armature 3 and front con-

tact of relay 26P2, and conductor 26-18 to the back con-
tact associated with the armature of relay 21P1. The
path ends there because the first level is transmitted to
the outgoing trunk channel, and relay 21P1 is operated.
An alternate path is traced over conductors 26-16 and
26-19, the latter being included in a group bracketed to
Fig. 28, front contact and armature 2 of relay 23¥ which
is operated to allot the next transmitting turn to the second
level, conductor 23-12, included in the group bracketed to
Fig. 26, armature 1 of relay 26P2 to the associated front

contact. 'The path branches at that point, one path ex- -

tending over conductor 26-21 to the back contacts asso-
ciated with the armatures of relay 31P3. Since the sec-
ond regular level has been assumed to have received a
message before the priority level received one, relay 26P2
may be assumed to have operated ahead of relay 31P3 and
the path would continue over armature 2 of relay ‘31P3,
conductors 31-01 and 23-02, to the break contacts asso-
ciated with armature 6 of relay 21H1, where the path ter-
minates because relay 21H1 is operated. With the record-

ya
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ing of a priority message in reperforator 30-01, tape
30--03- closes the contacts 390-04, extending ground over
conductor 30-06, armature 2 and back contact of relay
31853, back contact and armature 1 of relay 31T3, varistor
31-09 to the winding of relay 31P3, operating that relay.
Accordingly, the path for relay 26112 must be sought, from
the front contact of armature 2 of relay 26P2 over the
other branch path 26-32, which is included in the group
bracketed to Fig. 28, armature 4 and front contact of re.
lay 237, and conductor 23-62 to the break contacts asso-
ciated with armature 6 of relay 21H1. It follows that
relay 26H2 cannot operate until relay 21H1 releases. It
also- follows that relay 31P3, whether operated or re-
leased, does not deprive relay 26H2 of an operating path
when relay 237 is operated.

With relay 31P3 operated, the priority level transmit-
ter is bidding for access to the outgoing trunk transmis-
sion channel: The operating path for relay 31H3 of that
level is traced from the winding of the relay over con-
ductors 31-11 and 26-23, the latter being included in the
group of conductors bracketed to Fig. 28, to armature 6
of relay 23J. It will be apparent that relay 31H3 cannot
operate until relay 237 releases.. The latter relay releases
when the transmitter of the second regular storage level
gains access to the outgoing trunk transmission channel,
as will be described hereinafter, so that with the second
level awaiting access to the transmission channel, it will
gain access ahead of the transmitter of the priority mes-
sage storage lével.

The operations involved in the restoration of the first
level to normal, responsive to the disconnect signal, in-
cluding the release of relay 21HI, has been previously
described. As set forth at the end of that description,
relays 33N, 33TC, 33FH, 28AX1, 28AX2 and 237 are
energized. These relays are held by locking circuits, with
the exception of relay 33TC which is held over its energiz-
ing circuit. In addition, it has now been assumed that
relays 26P2 and 31P3 have operated.

Upon the release of relay 21H1 the energizing path for
relay 26H2, traced to the break contacts associated with
armature 6 of relay 21H1, closes and extends the path over
conductor 21-09, break contacts controlled by armature
6. of relay 26H2, conductor 26-01, break contacts con-
trolled by armature 5 of relay 31H3, conductor 31-02,
and front contact and armature 3 of relay 33N and relay
26H2 operates. Relay 21H1 could not have reoperated
i preference to relay 26H2 because the energizing cir-
cuit for relay 21H1 is interrupted at the back contact ard
armature 7 of relay 23], = Relay 26H2 locks through its
armature 6 and front contact, conductor 26-01, break
contacts controlled by armature 5 of relay 31H3 and con-
ductor 3162 to ground on the armature 3 of relay 33N.
Relay 26H2 releases relay 237 by interrupting a locking
circuit for the latter relay, the circuit including the lower
winding, front contact and armature 3 of relay 237, con-
ductor 23-13, armature 2 and front contact of relay 26P2,
and back contact and armature 1¢ of relay 26H2. If
relay 26P2 had not operated at the time of release of
relay 21H1, there would have been no locking circuit for
relay 23) and that relay would have released, rendering
the outgoing trunk transmission channel again available
to the first level transmitter, if it had another message in
storage, unless there should have been at the time a mes-
sage in storage in the priority level awaiting transmission,
evidenced by the operated condition of relay 31P3 in
‘which case relay 31H3 would operate, as will be described
hereinafter, and the first level transmitter would not im-
mediately regain access to the channel.

Relay 26H2 also releases relay 33TC, at its armature
1 and back contact. Relay 33TC, upon releasing, com-
pletes an energizing circuit for relay 26G2, traced from
the winding of that relay through the front contact and
armature 4 of relay 26H2, back contact and armature 1
of relay 2652, armature 1 and back coantact of relay
26D2 and conductors 26-04 and 26-96, and the back
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contact and armature 4 of relay 33TC. Relay 26G2
performs the same operations for the second regular
storage level that relay 21G1 performs for the first level,
these operations having been - described previously, and
having the purpose and effect of initiating the transmis-
sion of the message stored in tape 25-03 to the outgoing
trunk transmission channél. At the end of the message
the disconnect signal causes the restoration of the sec-
ond level to normal, including the release of relay 26H2.
If no further messages have been recorded by reper-
forator 25-81, relay 26P2 will release when contacts
25-04 open, but if one or more additicnal messages
are in “storage those contacts will not open and relay
26P2 will remain operated.

At the time of release of relay 237, the energizing
path for relay 31H3, previously traced to armature 6
of relay 237, is extended through the back contact, con-
ductor 23-14 included in the group bracketed to Fig.
26, conductor 26-24, front contact and armature 2 of
relay 31P3, conductors 3161 and 23-02, break contacts
controlled by armature 6 of relay 21H1, conductor 21-09
to the break contacts associated with armature 6 of relay
26H2, where the path terminates because relay 26H2 is
operated. Upon the restoration of the second level to
normal in response to the disconnect signal, relays 31P3,
33FH, 33N, 33TC, 28AX1 and 28AX?2 remain oper-
ated and either or both of the relays 21P2 and 26P2 may
be operated if the respective levels have messages to
transmit,

Upon the release of relay 26H2 incident to the res-
toration of the level to normal, the energizing circuit of
relay 31H3 is extended over conductor 26-01, break
contacts controlled by armature 5 of relay 31H3, con-
ductor 31-02, and front conmtact and armature 3 of
relay 33N to ground. Relay 31H3 locks through its
armature 5 and front contact, and conductor 31-02. It
releases relay 33TC and operates relay 31G3, and in the
manner previously described outgoing tramsmission is
initiated. The transmission proceeds, and at the end of
the message the disconnect signal causes restoration of
the priority level to normal in the same manner as either
of the other levels.

If the priority level has other message material await-
ing transmission relay 31P3 remains operated and the
level does mot lose control of the outgoing transmission
channel” upon restoring to normal in response to the
disconnect signal as do the other levels. It will be
assuméd that when the priority level restores to normal
with relay 31P3 remaining operated- relays 21P1 and
26P2 are operated. - The energizing path for relay 21H1
is traced from ‘its winding, conductors 21-04 and 21-06,
back contact and armature 5 of relay 237, conductors
23-01 and 21-07, front contact and armature of relay
2%P1, and conductor 21-08 to armature 1 of relay
31P3. - Armature 1 of relay 31P3 has no front contact
and with the relay operated relay 21H1 cannot operate.
Similarly, with relay 231 operated, the energizing path
for relay 21H1 terminates at the back contact asso-
ciated with armature 5 of relay 23J. The energizing
path for relay 26H2, when relay 237 is unoperated and
relay 21P1 is unoperated, is traced over conductors
26-16 and 26-17, armature 3 and front contact of relay
26P2, conductor 26-18, back contact and armature of
relay 21P1 and conductor 21-08 to armature 1 of relay
31P3 where the path terminates, or when relay 21P1 is
operated the path extends over conductors 26-16 and
26-19 to the front contact associated with armature 2
of relay 23] where the path terminates. Since relay
31H3 is not prevented from reoperating by either of the
relays 21H1 and 26H2, it will reoperate and transmit
message after message as long as the priority level has
any messages in storage and until such time as relay
31P3 is unoperated when relay 31H3 releases.

The circuits above-described provide for access of the
three levels to the outgoing trunk transmission channel
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according .to a definite pattern. If meither of the regu-
lar storage levels is bidding for access to the outgoing
trunk transmission channel the priority level will, upon
bidding, gain immediate access, and retain control until
all the messages that it has in storage have been trans-
mitted. If the first level is transmitting, it will lose con-
trol of the outgoing channel at the end of the message
unless neither of the other levels is bidding for access.
If, when the first level loses control the second level
is bidding it will gain access whether or not the priority
level is also bidding. If, when the second level loses
control the third or priority level is bidding it will gain
access whether or not the first level is also bidding.
If, when the third level loses control the first " level is
bidding it will gain access whether or mot the second
level is also bidding. If either the regular storage levels
has a succession of messages, it can retain access for the
transmission - of those messages  provided neither the
priority level nor the other regular level bids for. access.
In the case of the first level having a succession of mes-
sages and neither of the other levels bidding, relay 23J
releases each time relay 21H1 releases because relay 237
does not lock unless relay 26P2 is operated.. In that
event, relay 237 reoperates each time relay 2IHI re-
operates. In the case of repetitious bidding for access
by the second level with neither of the other levels bid-
ding, relay 23] releases incident to transmission of one
message, and with relay 21P1 remaining released, relay
26H2 can reoperate through the back contact and arma-
ture of relay 21P1.

Routing of group code message

- One of the typical messages referred to in the intro-
‘ductory portion of the specification as exemplifying a
mode of operation contemplated by the invention was
assumed to be a message received from switching center
1-34 and addressed by the single group code BR. It
was set forth that the signals comprising the message
would include the office identification code BQ by which
switching center 1-34 designates a message retransmitted
1o a remote switching center for handling by the multiple
address circuit of the latter switching center, in which
group code messages are also handled, the address code
BR designating a group of stations to receive the mes-
sage, the signals for carriage return, line feed and letters,
the text of the message and the disconnect signals.

The office identification code BQ, as received by reper-
forator 11-02 and as decoded by the regulator director
circuit allocated to the incoming channel of trunk 1-33,
causes the message to be routed to one of the four stor-
age levels of the multiple address circuit. When that
level gains access to the multiple address director cir-
cuit in the manner hereinbefore described, the address
code BQ is decoded, and ground is supplied through
the final fan circuit in Fig. 42 and through contacts
controlled jointly by select magnet 4389 and hold mag-
net 53H2 to conductor 43—11 which represents the final
code point for the code BQ. The ground is extended
over conductor 43-11 and through the left-hand wind-
ing of relay 67TK1, and winding of relay 67RST to
battery. Relay 67TK1 operates as it did in the case
of reception of a priority message from switching center
1-34 and operates relay 67TC1 as before. With relay
67TC1 operated, ground is extended  through its inner
left-hand armature and front contact, conductor 67-03,
armature and front contact of relay 67RST, conductor
67-04 to the junction of conductors 43-03 and 53-03,
and then over a path including the latter conductor and
conductors 52-21 and 49-23 to cause the operation of
relay 49DC, which results in the discarding of the office
identification code BQ in the manner previously de-
scribed. ) ,'

The multiple address director circuit next decodes the
group code’ BR and, under the control of the second
fan circuit in Fig. 42, connects ground to conductor
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43-12 through contacts closed under the control of select
magnet 4359 and hold magnet S3H2. The ground is
extended over conductor -43-12 to the winding of relay
66C3 which operates and locks through its front. contact
and lower armature, conductors 66-01 and 63-12, and
the winding of relay 51-OP1 to conductor 42-02 over
which ground was applied through the final fan circuit
and the final code point corresponding to-the group code
BR, to operate relay 66C3.

Relay 66C3 initiates the seizure of all outlets t0 which
the message must be routed in order to cause the for-
warding of the message to stations designated by the
group code BR. 1t does this by grounding five conduc-
tors designated 66-02, 66-03, 6604, 66-06 and 66-07
through its upper armatures and front contacts. The
ground on conductor §6-02 is extended over conductor
66-08 to the winding of relay 62-02 which operates.
The function of relay 62-02 is to seize one of the stor-
age levels of the outgoing multistation line because,.as
indicated in Fig. 1, receiving reperforator 1-16, desig-
‘pated by the individual address code GX is also desig-
nated by the group code BR. The ground on conductor
66-03 is extended over conductor 66-09 to the winding
of relay 62-63, which is allocated to the seizure of one
of the storage levels of the single station line, since
that station is designated by group code BR as well as
by individual address code BG, as indicated in Fig. 1.
The ground on conductor 66-04 is extended over con-
ductors 66-11 and 6612 to the armature of relay 67T1,
Relay 67T1 is energizable from the outer left-hand arma-
ture of relay 67TC1 and accordingly is operated, since
the latter relay has been operated by relay 67TK1 and
is locked under the control of relay 67RLS. The back
contact associated with the armature of relay 67T1 is
connected over conductor 67-86 to the winding of relay
6204, The function of relay 62-04 is to.effect the
seizure of one of the storage levels of the outgoing trunk
circuit for remote switching center 1-34. . :

The message has been received from that switching
center, and has been transmitted by that switching cen-
ter to any station served by that switching center so
that the message should not be retransmitted to it. The
operation of relay 67T1 under the control of relay
§7TK1 prevents the operation of relay 62-04, and thus
the revertive retransmission of the message to the switch-
ing center from which it- was received. It may be noted
at this point that relays 67TK2 and 67TK3 are oper:
able in respomse to the office identification codes BE
and BD, respectively, to cause the operation of relays
¢7TC2 and 67TC3, respectively. Office identification
code BE originates in switching center 1-37 and through
relays 67TK2, and 67TC2 operates relay 6712 to pre-
vent the operation of relay 63-05 which is allocated to
the seizure of one of the regular storage levels of .the
outgoing trunk circuit for switching center 1-37. Office
identification code BD originates with switching center
1-26 and effects, through relays §7TK3 and 67TC3, the
operation of relay 6713 to prevent the operation of
Telay 63-08, the function of which is to select one of
the channels 1-27, 1-28 and 1-29 of the multichannel
trunk extending to switching center 1-26. It will:be
noted that relay 67T3 is operable by either of the relays
67TC2 and 67TC3. This may be described as prevent-
ing the retransmission, from the switching center beipg
described in detail herein, to switching center 1-26, of
a group code message received from that switching cen-
ter or from switching center 1-37. The reason for this
is that switching centers 1-26 and 1-37 are directly
interconnected by trunk 1-38. It is therefore not neces-
sary for transmission from either one of those two

switching centers to the other to be relayed through.a

third switching center. Specific routing operations may
be established among the several switching - centers By
correspondingly and selectively subjecting relays 67T1,
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67T2 and 6713 to control by relays 67TC1, 67TC2 and
67TC3 as in the case of relay 67T3.

Returning to consideration of circuits established by
relay 66C3, the ground applied to conductor 66-06 is
extended over conductors 66-13 and 66-14, armature
and back contact of relay 67T2, conductor 67-07 and
winding of relay 63-05, “this relay being gllocated to
the selection of reperforator 2602 or 25-01 of the out-
going trunk circuit to switching center’ 1-37. The
ground on conductor 66-87 is extended over conductor
66-16 to the winding of relay 63-06 which is allocated
to the selection of local outlet 3-97 which responds to
the group code BR as well as to the individual address
code GD. As indicated in Fig. 1, it has been assumed
that no station served by switching certer 3126 is iden-
tified by the group code BR so that relay 66C3 does not
ground a path traced over conductors 66=17 and 6618,
armature and back contact of relay 67T3 and conductor
67-08 to the winding of relay 63-08 which is allocated
to the selection. of an outgoing channel of the multi-
channel trunk extending to switching center 1-26.

Of the operated relays 62-02, 62-03, 62—65 and 62—06
only the relay 63-05 has complete circuits shown in the
drawings and the operations- performed by the latter re-
lay will be described. - It completes the circuiit of relay
63G1, traced from the winding of that relay, conductors
63-18, 63-19 and 63-20, armature 4 and front contact
of relay 63-05 to ground. At its armature 9, the relay
63G1 operates relay 63-08C in a circuit traced from the
winding of ‘the latter relay, conductor 63-21, front con-
tact and armature 9 of relay 63G1, break contacts con-
trolled by armature 4 of relay 63-08, which is' not op-
erated, to ground. Similarly, relay 63-07C operates over
conductor 63-22, armature 8 and front contact of relay
63G1, and break contacts controlled by armature 4 of
relay 63-07. Because relays 63-05 and 63—-06 are op-
erated, relay 63G1 does not complete circuits for relays
63-65C and 63-06C at its front contacts and armatures
6 and 7, but circuits for those relays are prepared at
armatures and front contacts of relays 63-65 and 63-96.
Nor does relay 63G1 operate relays 62-02C and 62-03C,
since relays 62-02 and 62-03 are operated. It does op-
erate relay 62-04C because relay 62-04 is not operated.

At its armature- 1, relay 63G1 connects ground over
conductor 62-23 to the winding of relay 62GC. The
latter relay has a slow operate characteristic and oper-
ates after a delay interval. When it does operate, ‘it
completes thte circuit of relay 62-01C, traced from the
winding of that relay, front contact and armature of re-
lay 62GC, conductor. 6211, front contact and- armature
2 of relay 63G1, conductor 63-24, and break contacts
controlled by armature 3 of relay 62-91 to ground. The
armatures and front contacts of relays 62-01C to 63—
@8C are connected in a chain circuit beginning with
ground on the armature of relay 62-01C, and the cir-
cuit will not be completed until relays 62-02C, 62-03C,
63-05C and 63-86C operate. .

Returning to consideration of relay 63085, at its arma-
ture 2, it connects ground to conductor 63-11 which
extends to armature 2 of relay 32PR in the outgoing trunk
circuit, and is the busy test conductor over which the
multiple address circuit bids for access to either of the
regular storage levels of the trunk circuit outgoing to
switching center 1-37. Similarly, relays 62-02, 62-63
and 63-06 test for availability of their respective outlets.
Assuming that one of the regular levels of the outgoing
trunk circuit is idle it responds in the manner previcusly
described, .and evidences the response by connecting
ground to armature 2 of relay 27BC2, which is extended
over conductor 27-12 or, in case of an outlet other than
a trunk circuit, over a- conductor corresponding to con-
ductor 27-13, to armatures 5 and 6, respectively, of re-
lay 63-05.  Front contacts associated with. those arma-
tures are connected to the winding of relay 63-05C which

82

operates. = Similarly, other outlets aré seized if idle or

. when they become idle, to cause the Opetation of relays
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62-02C, 62-03C and 63-86C. - This completes the pre-
viously-described chain circuit, and a ground is extended
over conductors 63-26 and 63-27 to conductor 63-14,
and thence over a previously-traced path to the winding
of relay 49STT in the multiple address director circuit,
This relay causes the generation and transmission of the
office identificaticn code BA to all seized outlets, whether
trunks, single station or multistation lines, or local out-
lets. In the case of trunks, the office identification code
serves the previously-described purpose of routing the
message to the multiple address circuit and preventing
revertive retfansmission of the message or transmission
thereof to a switching center by two or more other
switching centers. . In the case of other types of outlets
the office identification code serves no purpose but does
no harm. It would complicate the system neéedlessly to
blind seized non-trunk outlets while transmitting the of-
fice identification code to trunk outlets and then to un-
blind the non-trunk outlets prior to transmission of the
group code to botii types of outlets,

Following thte office identification code BA the group
code BR and the code for letters. signals are transmitted
to all of the seized outlets.. It has been assumed that

- ouly the single group address cede BR preceded the mes-
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sage. Incident to. transmission of the lefters signal fol-
lowing the group cede, relay 39TF in the multiple address
circuit operates and initiates the release of the select mag-
nets. and hold magnets in Figs. 52, 43, 53 and 42, in that
order. The hold magnets in Fig. 53 remove ground from
the final code point for code BR, interrupting the original
energizing circuit for selecting: relay 66C3 of the group
code circuit. - The hold magnets in Fig. 42 remove ground
from the locking circuit of relay 66C3, which releases.
Relay 66C3. releases relays 62-02, 6203, 6305 -and-
63-06. These relays release relays 62-02C; - 62-93C,
63-05C and 63-06C, respectively. Relays -62-02, 62—
03, 6305 and 63-66 disconnect ground from busy test
leads to the seized outlets, such as conductor 63-11, and
from the locking paths for the LD-relays in the seized
outlets, such as conductor 32-62 in the locking circuit
for relays 22LD1 and 27LD2. Conductor 63-11 is ‘part
of the energizing circuit for relays 22LA1 and 27LA2,
but those relays lock to relays 22L.B1 and 27L.B2, re-
spectively, and are unaffected by the removal of ground
from conductor 63-1%. Relay: 22L.D1 or relay 27L.D2,
released, disconnects the transmission path from the grid
of tube 22-11 or 27-04, respectively, thereby blinding
reperforator 20-02 or 25-01.

Relays 62-02, 62-93; 63-05 and 63-06 also release
relay 63G1, which releases relays 62GC, 62-84C, 63—
€7C and 63-68C. Upon release of any one of the relays
62-01C through 63-88C the chain circuit, over which
relay 49STT in the multiple address director circhit ‘was
operated, is interrupted and relay 49STT releases.

The release of relay 49STT initiates the decoding  of
the next code combination by the multiple. address di-
rector circuit. It has been assumed that the tape. con-
tained only the group address code BR. Accordingly
the multiple address director circuit finds as the next sig-
nal the carriage return code combination; indicating that
there are no further address codes. Responsive to that
code combination the multiple address director circuit
proceeds, in the manner previously described, to: unblind
the seized outlets, initiate text transmission, and restore
itself to normal. At the end of the message the discon-
nect signal causes the outlets to be disconnected and re-
stored to normal.

Among the. operations performed by the multiple
address director circuit responsive to the carriage rettirn
signal is the energization of relay 4SCL frof the first
fan circuit in Fig. 43. This relday in turn operates. relay
40-LC over conductor 4626, Relay 40-LC grourds
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conductor 40-27 to unblind the storage lévels of the
seized outlets, as mentioned above, by operating relays
corresponding to relays 22L.C1 and 27LC2. Relay 40—
LC also grounds conductor 40-28 traced to the winding
of relay 67RLS. This relay interrupts the locking circuit
of relay 67TC1 which deenergizes, and releases relay
67T1. The group code circuit is thereby restored to
normal.

Had the foregoing message originated in a station
served by the switching center herein described, for ex-
ample a subscriber station, or the originating station in
the switching center, the message would have been routed
into the multiple address circuit by the address code BC

instead of BQ. As previously described, the multiple.

address circuit supplies ground for operating discard
relay 49DC to conductor 53-03. over conductor 43-23 in
response to- the multiple address code  BC instead of
over conductor 67-04 which receives ground when any
one of the relays 67TK1, 67TK2 and 67TK3 operates
in response to one of the routing or office identification
codes. With none of the relays 67TC1, 67TC2 and
67TC3 operated, none of the trunk. outlets is excluded
from seizure in response to a group code.

The next message was assumed to be a multiple
address message including a group code received from
switching center 1-34, the message being addressed to
station 1-07 on a multistation line, having the address
code QW, to stations assigned the group code CF, this
being the subscriber station. 1-08 on the pasty line, the
station. 1-19 on the single station line and stations served
by switching centers 1-26 and 1-37, and to local out-
let 3-01 having the individual address code CR. The
signals comprising this ‘message, as transmitted from
switching center 1-34, will be office identification code
BQ followed by a letters signal address code QW followed
by a letters signal, the group code CF followed by a
letters signal, the address code CR followed by a letters
signal, the signals for carriage return line feed and
letters, the text of the message and the disconnect signal
comprising figures, H and letters. This message will be
received Dby reperforator-transmitter 11-02, and under
the control of the director circuit associated there-
with, will be retransmitted to one of the levels of the
multiple address circuit. The multiple address director
circuit, upon being associated with the storage level of

the multiple address circuit that records the message,

decodes the address code BQ, and in the manmner previ-
ously described operates relays 67TK1 and 67RST, the
former operating relay 67TC1 which in turn operates
relay 67T1, and relay 67TC1l locks. The circuit of
relay 48DC is completed by relays 67TCL and 67RST,
and relay 49DC operates to inijtiate the discarding of the
office identification code BQ. = The multiple address
director. circuit next decodes the address code QW, and
the first fan circuit, in response to the Q signal, operates
select magnet 5354 and hold magnets 53H4, 53HS,
53H6 and 53H7. In response to the W signal, the sec-
ond fan-circuit connects ground through contacts 53-26
to conductor 53-67. The ground connection is extended
over this conductor, break contacts of intercept keys
34-01 and 34-02 to conductor 34-03, and then to con-
ductor 44-03 which has previously been identified as the
busy test conductor over which the multiple address
director circuit tests the outgoing multistation line circuit,
shown only in diagrammatic form in Fig. 2, and having
reperforator-transmitter units 2-08 and 2-09. If one of
the storage levels of that outgoing line circuit is avail-

able, or .when one becomes idle, the outgoing: line cir-

cuit -extends a ground connection over the conductor
corresponding to conductor 27-13, for operating relay
49STL to acknowledge seizure of a level of the outgoing
line circuit and to initiate retransmission to that level, of
the address code QW, not preceded by the office identi-
fication code BA, since the seized outlet is an outgoing
line rather than an outgoing trunk. . After.the letters
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signal followirg the address code QW has been trans-:
mitted to the seized outlet, the outlet is blinded, and the
multiple address director circuit décodes the group code
CF. In response to the code for the character C, which.
has its fourth signal elemeént of marking nature, select
magnet 43S8 and hold magnets 53H0, 53H1, 53H2 and:
53H3 are operated. In response to the code for the:
character' F, a ground connection is extended by the
second. fan circuit through contacts closed under the.
joint control of  select' magnet 4358 and hold magnet
53H1, to conductor 43—13, over which the ground is ex-
tended to the winding of relay 66C4 which operates and:
locks to conductor 6601, = . : :
. Relay 66C4 extends a- ground connection over con-
ductor 6609 to operate relay 62-903 for seizing the single.
station line. It extends a ground connection over con-
ductor 66—08 to operate relay 62-02 for seizure of the
multistation line. It extends ground over conductor 66—
14, the armatute and back contact of relay 6712, and
conductor 67-87 to operate relay 63-85 to effect the
seizure of one of the storage levels of the outgoing trunk
circuit to switching center 1-37. It connects ground
over conductors 66-17 and 66-18 for operating relay
63-08 through the armature and back contact,of relay
6713, and conductor 67-08 to effect the seizure of one
of the outgoing channels of the multichannel frunk ex-
tending to switching center 1-26.  Relays 62-03, 63-11
and 63-08 cause the seizure of their respective outlets
in the manner previously described with respect to relay
63-05 and the trunk circuit outgoing to switching center-
1-37. With regard to the multistation line, it should be
noted that a storage level of that outgoing line circuit
has already been seized in response to the individual
address code QW. The operation of relay 62—62 does,
not result in the seizure of another storage level of the
outgoing line circuit, but results merely in the unblind-.
ing of the level already under seizure by the multiple
address circuit. The manner in which this is accom-.
plished will be described with respect to Figs. 22 and 27
of the outgoing trunk circuit as if those figures repre-.
sented the seizure controlling relays of two storage levels-
of the outgoing multistation line. It will be assumed.
that the first level was seized in response to the address
code QW, and that the second level is idle. The condi-
tion of relays in Fig. 22 would be that relays 22LAl,
22BR, 27BC1 and 27BC2 are operated and locked, that.
relay 22LF1 is operated from relay 22LAIX, and that
relay’ 22LD1 had been operated and locked but was’
released following the transmission of the letters signal
to blind the reperforator 20-82. With relay 62-62 op-.
erated, ground is connected through the front. contact
and armature 2 to conductor 62-12. The correspond-’
ing conductor for relay 63-05 is conductor 63-11. The
ground connection is traced over .conductor 63-11,
armature 2 and back contact of relay 32PR, conductor
32-01, armature 1 of back contact of relay 27BM which
remains unoperated and prevents seizure of the second’
level by the multiple address director circuit until the
transmission of the text of the message to the first level
has been initiated, the path continuing through the back
contact associated with that armature of relay 27BM,
conductor 27-17, armature 4 and back contact -of relay-
221.B1, armature 1 and back contact of relay 22J%, -
break contacts controlled by armature 1 of relay 22A1,-
front contact and armature 2 of relay 22LA1, which is
operated, and the winding of relay 22L.D1 which oper-
ates. Relay.22L.D1 unblinds signal repeating tube 2211
to prepare the tube to respond to the group code CF.
Thus the seizure of a plurality of storage levels of an
outlet for reception of a multiple address message or
group code message is prevented. -

In the manner previously described the chain circuit:
for operating relay 49STT when all of the outlets desig-’
nated by the group code have been seized is completed.-
That relay initiates the transmission of the office identi~
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fication code BA, followed by the group ‘code :CF, and
all outlets, including the multistation line and’ the single
station line, receive the office identification'code, although
it serves no purpose with respect ‘to those lines. 'The
letters signal following the address code CF is trans-
mitted to the outlets, following which the outlets are
blinded, and relay 66C4 in the group code circuit is
released, but relays 67TC1 and 67T1 rémain operated,

The multiple address director circitit next decodes the
address code CR, and extends. a ground- connectior over:
conductor 43—14, break contacts'of intercept keys 54-12
and 54-13, conductor 54~14, and back contact and arma-
ture. 2 of relay 63-07 to- conductor 63-28. - Conductor
63-28 is the busy test conductor for local outlet 3-01,
and the grounding of that conductor results in the seizure

of one of the recorders 304 and '3-06 of that local out--

let. . The address code CR: is transmitted to the - seized.
recorder together with the following letters signal and
the recorder is then blinded. Tt has been assumed that
the message has no additional address, codes so that the
multiple address director circuit next decodes the carriage
return signal. In response to-that signal, relay 67RLS
in the group code circuit is operated to release relay
67TC1, and through it relay 67T1, the multiple address
director circuit is restored to normal and is released,
and the several outlets are unblinded to render them Te-
sponsive to the carriage réturn and succeeding - signals,
and transmission of the text of the message is initiated.
In response to the disconnect signal “at the end of the
message the several outlets are disconnected.

The next message assumed to be . received by the
switching center is a priority multiple address message
including a group code. Specifically, the message has
been assumed to arrive over a trunk from switching
center 1-34, and being a priority message it will be
preceded by the priority . office identification code for
switching center- 1-34 which is the code PQ. 1t has
further been assumed that accompanying the: message
are the individual station address code BU and the
group code BR.

The message will be routed by the regular director
circuit to one of the priority storage levels of the multi-
ple address circuit in the manner hereinbefore described.,
When the particular priority level gains access to the
multiple address director circuit, the address code PQ
will be decoded and discarded, and relay 51PR will be
operated and locked to cause the generation of the prior-
ity office identification code PA, instead of the regular
office-identification code BA, upon the seizure. of any
ouigoing trunk circuit in response to an individual
address code or upon the seizure of any outlet in response
to a group code. = Since the individual address code BU
that precedes the message identifies a station served by
switching center 1-37, reached ‘over trunk 1-36, the de-

coding of that address code will cause the seizure of - :

the priority message storage level of the ‘trunk outlet,
contained in Figs. 30 to 33, and the priority office identi-
fication code PA will be generated and transmitted to
reperforator 30-01 ahead of the address code BU.
Following the transmission of the address code BU, the
multiple address director circuit decodes the group code
BR. In response to that address code, relay 66C3 in
the group code circuit operates to effect the seizure of
the several outlets to which the group code BR pertains.
One of those outlets is the outgoing trunk circuit -that
has been seized in response to the address code BU.
Relay 32PR in the priority storage level of that outlet
remains operated until the multiple address director cir-
cuit has been dismissed after all address codes have been
decoded. Accordingly, the only effect of the decoding of
the group ccde BR, upon that outlet, is- the unblinding
of tube.32-96 to enable it to repeat the address code
BR to reperforator 39-¢1. The path ‘over which relay
32PR in the priority storage level was operated includes
conductor 39-28 which is ‘multipled to- the energizing
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circuits of corresponding relays of the priority storage
levels of all outlets. It follows from this that upon the
seizure of any outlets baving’ priority storage levels in
Tesponse to the group code BR, the priority storage
levels will be' seized; whereas one or the other of the
regular storage levels of outlets not having priority
storage: levels will ‘be seized.  In the manner previously
described, ‘the seizure of outlets under the control of
group: code relay 66C3 results in the generation of the
office:identification’ code. anid transmission of that code
to-all outlets seized ‘or unblinded under the control of
relay 66C3.  Because relay 51PR of the multiple address
director circuit remains operated until the decoding of
address codés is completed, the office identification code
transmitted: to ‘the outlets seized in response to the group
code BR ‘will: ‘be’ the priority code PA. Reperforator
30-01 will receive and record the identification code PA,
preceding. the group code BR, although it has received
that identification code preceding the individual address
code BU. The reason for this, ‘as previously stated, is
that there is no provision for preventing the unblinding
of ‘a previously ‘seized  outlet ‘until after the office identi-
fication code has. been transmitted, to enable the outlet
to -receive :only the group code foliowing the office
identification code:

In response to the carriage return signal that follows
the last address code, the multiple address  director cir-
cuit ‘is dismissed, and text transmission to all of the
seized outlets'is initiated. When the transmission of the
text of the message to the outlets is completed -and the
disconnect signal is decoded and transmitted to the out-
lets, they will be disconnected from the priority storage
level transmitter and will be rendered available for other
messages.

This completes the description of the circuits and meth-
ods of handling and routing the various types of messages
that were assamed ‘to be typical of those occurring in
actual traffic service. It included consideration of non-
priority messages having only a single address code, multi-
ple address messages having a plurality of address codes,
each identifying only a single station, group code mes-
sages having no individual ‘station address codes but only
group codes, priority messages having only single station
address codes; regular imultiple address messages having
both individual station address codes and group codes, and
priority messages having individual address codes and
group codes.

Multiple address intercept

Patent 2,766,318, hereinbefore mentioned, includes in-
tercept arrangements for the interception of regular sin-
gle address ‘messages and multiple  address messages.
Moreover, the interception of either type of message may
occur under either of two conditions. One of those con-
ditions is that traffic for a particular station or group of
stations or for a particular line or trunk is being inten-
tionally intercepted because the station is shut down -or
is out of order 6r the line or trunk is out of order.
This type of interception has been designated as a wilful
intercept and the routing of messages into the wilful in-
tercept is controlled by manually operable locking keys
individually allocated to the subscriber stations served
by a switching center or to the trunks outgoing to re-
mote switching centers. ' It is, of course, understood that
the intercept keys are located in the switching center.
As disclosed in the above-identified patent, each wilful
intercept .comprises a reperforator and associated trans-
mitter for automatically reintroducing intercepted mes-
sages into the switching system.

The other type of intercept has been designated as
miscellaneous intercept and serves as a destination for
messages preceded by faulty - address codes, the fauit
residing in the condition that either the first or second
character code combination of the address has become
garbled or that the address code is unassigned.  The mis-
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cellaneous intercept is provided with a reperforator but
without the transmission means. ‘The reason for this is
that the faulty address codes require intelligent attention
by an operator to the end that correct address codes may
be substituted for faulty ones in order that the messages
may be routed to the proper destination. These two types
of intercept are provided for individual address messages.

As disclosed in the above-identified patent, the multiple
address circuit also has an intercept. It serves in the dual
capacity of wilful and miscellaneous intercept for multi-
ple address messages only and is not provided with auto-
.matic message retransmitting and .directing . equipment
because the attention of the operator is required as in
the case of messages with faulty address codes. Where-
as in that patent each wilful miscellaneous intercept or
multiple address intercept had only 2 single reperforator,
each such intercept in the present system may include a
plurality of reperforators that are available for seizure
on a rotational basis as long as any remains idle. This
new type of .intercept will be described only as employed
in the service of multiple address intercept in the present
system, it being understood that when employed as wilful
or miscellaneous intercept, it operates in the manner of
the intercept mow to be described and is seizable by a
regular director circuit in the manner described in the
above-identified patent.

The operation of the multiple address intercept circuit
in its capacity as a miscellaneous intercept will be de-
scribed first. It was set forth in the description of the
theory of operation of the first and second fan circuits of
the multiple address circuit and with reference to Table
A, that 20 of the 32 code combinations available in the 5-
unit code are employed as first or second character of
address codes, and those 20 characters are designated ac-
companying 20 crossbar switch verticals in Fig. 43 and
also accompanying the select magnets in Figs. 43 and 53.
This leaves 12 code combinations that are not used as
address codes, either because they are employed for
other purposes or are especially liable to error. Elimi-
nating the 20 address codes from Table A it may be
found that the remaining 12 are the codes for Z, H, T, O,
M, V, space, line-feed, blank, letters, figures and carriage
return. ~ Of these, it is only necessary to detect codes
for Z, H, T, O, M, V, space, blank and figures as pos-
sible erroneous first-character codes of an address code.
The reason for this is that of the remaining 3, letters oc-
curs accompanying each address code, and.may be re-
peated but is always.detected as a letters signal and never
as the first character of an address code. Carriage re-
turn, and its companion code, line-feed, are employed
to signify end-of-address codes and to effect the release
of the multiple address director circuit so that they should
not be employed to cause the routing of a message to
intercept. Any one of the ‘other 9, if appearing in a
place among the codes preceding a message, such that
the multiple -address director circuit would interpret it
as the first code of a 2-character address code, may be
assumed to have resulted from the garbling of a correct
address code and should cause the interception of the
message. Accordingly, the paths selected in the first fan
circuit, Fig. 52, have been designated by these 9 codes,
and those paths are connected to either of two conduc-
tors 52-31 and 52-32, the paths which emerge from
crossbar switch contact groups I, IT, II and IV being con-
pected to conductor 52-31, and those which emerge from
contact groups V, VL, VII and VIII being connected to
conductor 52-32. When either of the conductors 52-31
or 5232 is selected in a decoding operation, a select
relay, Fig. 43 or 53, will not be operated, but the ground
connection will be extended through one or the other
of the windings of relay 51BF to operate that relay. The
relay extends ground over conductor 51-22 to operate
relay 39IA. This relay locks through its front contact
and armature 2, conductor 39-29, armature 2 and back
contact of relay 39TF, conductor 39-31, and front contact
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and armature 6 of relay 40-ON1 to ground. It should be:
noted that in the condition of the multiple address director-
circuit in which it is decoding the first character of an-
address. code, relays that are operated, but not locked,
are the relays S9PRC, 37P, 38SM, 40-ON, 40-ONI1,.-
49DB and 50-FC. Relays that are operated and locked:
are relays 38G, 49CR, 49DA and those -of the relays
50-F1 to 50-F5 that correspond to marking elements of:
the code stored on those relays. In-addition, two of the
four seléct magnets and two of the four hold magnets-
in Fig. 52 are operated.in correspondence with the code:
combination stored on relays 50-F1 to 50-F5. :
Relay 39IA prepares an'energizing circuit for relay
391B,.and at its armature 1 and front contact, it extends
ground over conductors 39-32, 49-46 and 50-14 to
operate relay 40-FL. This relay performs a number of
operations previously described including the locking of-
relays 50-F1 to 50-F5, the locking of the two operated
hold magnets in Fig. 52, the release of relay 50-FC which
releases the operated select magnets in Fig. 52, the provi-
sion of a holding circuit for relay 40-OP2 and the op-’
eration of relay 49RC. Relay 49RC releases relay
49CR, which in turn releases relays 49DA and 49DB.
Relay 49DB, released, completes the operating circuit
for relay 40-FLA over a path previously traced, and
also completes the circuit of relay 39IB prepared by relay
39IA, the path being traced from the left-hand winding:
of relay 39IB through the front contact and armature:
3 of relay 39IA, conductor 39-33, and the back contact
and armature 2 of relay 49DB. Relay 391IB locks to its-
right-hand winding and. its front contact and armature 2
to conductor 39-29 over which relay 39IA is locked.
Relay 40-FLA releasés relay 49RC. which initiates’
the operation of decoding the second character of the
address code as previously described. This code com-
bination is transferred to the relays 56-S1 to 5¢-S5, and
the relay 49DA having operated when the distributor
auxiliary contacts close, relay 49DB operates when those
contacts open before the distributor shaft comes to.rest..
With relay 40DB operated, the circuit for relay 39IC is,
completed, the circuit being traced from the left-hand
winding of the relay through the front contact and arma-
ture 3 of relay 39IB, conductor 39-34, and front contact:
and armature 2 of relay 49DB to ground. . Relay 49DB
also operates two of the select magnets in Fig. 42 in ac-:
cordance with the code combination stored on relays
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The two select magnets, of the four in Fig. 42, that are
operated in accordance with the signal storage condition
of relays 50-S1 to 50-S5 extend ground for operating two
of the four hold magnets in Fig. 42. Assuming that a
valid address character code is stored in the relays 50-S1
to 50-S5, one of the twenty paths extending from the
second fan circhit in Fig. 42 to Fig. 43 will be completed..
However, the path will not be extended through any of
the crossbar switch contacts in Figs. 43 and 53 because
none of the select magnets in those figures has been
operated.

Relay 391IC, operated and locked as previously stated,
extends ground from its armature 1 through the front
contact, armature 1 and back contact of relay 39WI,
conductors 39-36 and 52-33, break contacts controlled
by armature 1 of relay 61H2 to the contactor —asso-
ciated with the lower comtact bank of stepping switch
61-01 in the multiple address intercept circuit.

Tt will be assumed that the contactor of the lower con-
tact bank is engaging the first contact, from which a path
is traced through the armature 1 and back contact of relay
61B and break contacts controlled by armature 2 of
relay 61LA to the winding of the latter relay, and that
relay operates. Relay 61LA locks through its front con-
tact and armature 2, and the back contact and right-hand
armature of relay 61LB to ground. At its armature 4,
relay 61LA connects ground over a path to the winding
of rélay 61EA which operates, At its armature 5, relay
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61LA comnects ground through its associated front con-
tact, back contact and armature 4 of relay 6iLC and
lower winding of relay 61E2; and that relay operates,
locking to conductor 52-33 through its front contact and
armature 2 and upper winding. With relays 61LA and
6112 operated, relay 611D operates in a circuit traced
from its- winding through the front contact and-armature
6 of relay 61LA, back contact and armature 3 of relay
61LC, and front contact and armature 1 of relay: 61H2
to conductor $2-33, over which relay ‘61LA was ener-
gized -and over which relay 61H32 is locked. Relay iLD
locks through its inner armature and front contact, con-
ductors §1-1Z and 6113, armature 2 and back contact
of relay 62-01 to- conductor 63-12,
that conductor to Fig. 51, and through the winding of
relay 51-OP1 and conductor 42-82 to ground supplied
by the operated hold magnets-of the second fan circuit in
Fig. 42. Current does not-flow- at this time in this lock-
ing circuit, because the operating circuit for relay ¢iLD
is stil active.

With relay 61EA operated by relay 61LA; ground on
the -armature 4 of relay 61EA is extended -through - the
associated .front contact, first contact and.conrtactor of the
upper contact bank- of stepping switch 61-01, to conduc-
tor 6i—84. One branch of that conductor extends fo the
armature 7 of relay 61EA where the path terminates be-
cause the relay is operated. ' The other branch extends to
armature 7-of relay 65EA, and multiple connections are
indicated by a stub to corresponding. armatures of cor-
responding relays of other levels of -the multiple address
intercept circuit, the level containing relay 61EA:- being
considered as the first level, and the one containing relay
65EA being considered as the last level. Assuming relay
65EA is unoperated, the ground comnection .will be ex-
tended over .the back contact: associated with armature
7, back contact and armature 2 of relay 65B. and con-
ductor 61-63, which has branching connections to arma-
ture 2-of relay 3B and corresposiding armaturés of cor-
responding relays of other levels;-and the path continuing
from ¢onductor 61-03 through break contacts of stepping
magnet 61-02 of stepping switch 63-61, and winding of
relay 61-OS to battery.  This provides an operat-
ing circoit for relay 6i-OS and any levels in which
relays corresponding to the relays 658 and $5EA are un-
operated, indicating that the level is. idle, will provide
such ‘a path interconnecting the upper stepping  switch
bank contactor and the winding of relay 61-0OS. Relay
61-0S completes an energizing circuit for stepping. mag-
net 61-82 which operates, interriipting the energizing
circuit for relay 61-0S, which in turn causés the release
of stepping magnet §1-8Z and advancement of the cor-
tactors. of stepping switch 61-6i to the next position at
which- the contactor of the upper contact bank is un-
grounded, the intercept storage level correspondinig to
such ungrounded contact being thereby indicated’ as idle
and available, When there are fewer levels of the .mul-

tiple address intercept circuit than the number of contacts.

in_the contact banks of stepping -switch 61-61, the un-
assigned contacts of the upper contact bank are grounded.
This provides for advancement of the comtactors past
those contacts, seeking the first idle level. When all. of
the levels are busy, all of the relays corresponding to
61EA will be operated, and there will be no path through
the armatures 7 of those relays so that contactors of
stepping switch 61-81 will be capable of advancing oniy
when there is at least one idle level tc which they may
advance and stop.

Further functions of relay 6IEA are the operation, at
the armature 2 and front contact, ‘of busy lamp 61-96 for
the particular level and the operation of audible alarm
controlling relay 68ST in the alarm circuit, the path being
traced from ground through the armature 3 and front
contact of relay 61EA, break contacts controlled by the
right-hand armature of relay 618, conductors. 6107 and
65-01, and normally closed key 68-09. The audible
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alarm may be silenced by the operation of key 68-07
which extends ground over conductors 68—11 and 65-02,
front contact and armature ¢ of relay 61EA, and break
contacts  controlled by the left-hand armature of relay
61S to the winding of that relay. Relay 618 operates, re-
moves ground from conductor 61-87 thereby releasing
audible alarm relay 68ST, and locks through its front con-
tact and left-hand armature, and through the front con-
tact and armature 3 of relay §7EA to ground.

An operation performed by relay 61LA, not previously
described, is the connection -of ground on its armature 3
to conductor 61-11 which is included in a group of con-
ductors- bracketed to Fig. 41, in which conductor 61-11
reappears and is connected to the winding of hold magnet
41-12 of the multiple address link circuit. As in the case
of the previously described operation of the multiple
address circuit, the select magnet operates following the
operation of relay 38G before the first address code is
decoded so that select magnet 41-01 will have operated,
and hold magnet 4112 closes contacts prepared by select
magnet 41-01 to establish transmission and control con-
nections from' the-multiple address storage level which
has encountered the faulty address code to the first level of
the multiple address intercept circuit. - At its Upper arma-
ture- and front contact, hold magnet 41-12 extends a
ground’ into the multiple address circuit- over conductor
38-37 for locking either of the relays 37D or 37TX. At
its lower armature, hold magnet 4112 grounds conductor
41-13 included in the group of conductors bracketed to
Fig. 41, in which the conductor is traced to the left-hand
armature of relay 61LB as a prepared locking circuit for
that relay.

Relay 61LD, which was operated by relay 61LA, ex-
tends -ground -through 'its front contact and outer left-

" hand: armature, conductors $1-88- and 61-09, armature 4

and ‘back contact of relay 62-01 to conductor 63-17, and
leftwardly - along that conductor to Fig. 49 and to the
winding of relay 49STL which operates. ~As has been
noted previously, relay 49STL initiates the transimission,
to a seized outlet, of an address code unaccompanied by
the office ideatification code. The reason for not includ-
ing -the office -identification” code is that. the message: is
being routed into-the muitiple address intercept ecircuit,
in the capacity of that circuit as a miscellaneous intercept,
under the control-of a faulty address code. THe services
of an‘operator are required to-examine the message tape
as-it will be produced in the multiple address intercept
reperforator to determine, if possible, where the message
is-'to be routed and to correct the address signals and
supply office identification code signals if necessary. The
transmission path entering the multiple address link cir-
cuit from the multiple address circuif is conductor 38-31,
and the path is extended through the uppermost’ contacts
controlled jointly by select magnet 41-61 and hold mag-
net 41-12, conductor 41—14 included in the group brack-
eted to Fig. 61, to-the grid of signal repeating tube 68-62.
Tube 68-62 repeats signals through its discharge circuit
including-the path from the anode through the windings
of relays 60-N-and 60-L, and the winding of select mag-
net 60-03-of reperforator 6004 to positive battery.: Re-
perforator 69-04 is not equipped with a retransmitting:
mechanism-or a director circuit, since a message will re-
quire the attention of an operator, so that the tape pro-
duced by ‘the repesforator feeds into a receptacle.

The multiple address director circuit operates in the
manner previously described to transmit the. invalid first
character, that caused the interception of the message,
the valid second character of the address code and the
letters signal following those codes.

As in the case of the previously described operation. of
the multiple address director circuit relay 39TF operates,
upon the opening of the distributor auxiliary contacts
35-39 in the cycle of distributor shaft 35-37in which the
letters signal is transmitted.  When relay 39TF operates
it interrupts, at its: armature 2 and back contact; the lock-
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ing circuits for relays 381A, 39TB and 39IC, and those
relays release. Relay 39TF also releases those of the
first fan circuit hold magnets in Fig. 52 that are operated.
Relay 3SIA releases relay 40-FL, which interrupts the
locking circuit for relay 40-FLA, the locking circuit for

those of the select magnets in Fig. 42 that are operated

and the operating circuit for those of the hold magnets
that are operated in the same figure. Relay 40-FLA and
the magnets release. With relay 39IC and the hold mag-
nets in Fig. 42 released, ground is removed from conduc-
tors 63—-12 and 52-33 and thus from the locking circuit
of relay 61LD. Relay 61LD releases, but relay 61LA
remains locked and in turn holds relay 61H2 operated.
Relay 61LD removes ground from conductor 63-17, and
thus interrupts the circuit of relay 48STL which releases.
A previously described sequence of relay releasing oper-
ations ensues, clearing out the stored first and second

character codes that caused the seizure of the multiple -

address intercept and conditioning the multiple address
director circuit to scan and decode the next code.

The seized intercept circuit remains connected and re-
cords all address codes following the one that caused its
seizure. If any of those codes require, as antecedent, the
office identification code, the intercept circuit will record
that code also. After all of the address codes have been
recorded, the multiple address director circuit decodes
the end-of-address code which is the code for carriage
return, A series of operations previously described oc-
curs, including operation of relay 40-LC. That relay
connects ground over conductors 40-28 and 61-14, and
through the front contact and armature 1 of relay 61LA
to the winding of relay 61LC which operates.

At its armature 1 and front contact, relay 61LC com-
pletes the circuit of the right-hand winding of relay 61B
which operates.
through the back conmtact and right-hand armature of
relay 61LB. At its armatures 3 and 4, it interrupts the
paths to the windings of relay 61H2, and that relay re-
leases, but is still subject to operation under the control
of other levels of the multiple address intercept circuit.
Relay 61B, at its armature 7 and front contact, puts a
ground -on the first contact of the upper contact bank of
stepping switch 61-01, supplementing the one supplied
through armature 4 and front contact of relay 61EA.

- The seized level of the multiple address intercept
circuit remains in this condition, with relays 61LA,
61LC, 61B and 61EA operated during the transmission
of the text of the message. When the storage level of
the multiple address circuit that is transmitting the mes-
sage decodes the end-of-message signal, the relay 38AB
operates as previously described, and grounds conductor
38-39 which is included in the group bracketed from
Fig. 39 to Fig. 41, the connection being extended through
crossbar switch contacts closed by select magnet 41-01
and hold magnet 41-12 to conductor 41-16 which is
included in a group of conductors bracketed to Fig. 61,
in which the path is traced to the winding of relay
611B, which operates and-locks. to conductor 41-13
which is grounded at the lower armature of hold magnet
41-12. Relay 61LB interrupts the locking circuit for
relays 61LA and 61LC, and provides a locking path for
relay 61B through the armature 5 and front contact and
the right-hand winding of that relay. Relay 61LA re-
leases relay 61EA, which in turn releases relay 618 and
extinguishes busy lamp 61-06. With relay 61EA re-
leased and relay 61B operated, a circuit for. activating
a tape feed-out mechanism for reperforator 60-04 is
completed, the circuit being traced from ground on the
armature 3 of relay 61EA through the associated back
contact, front contact and armature 3 of relay 61B and
conductor 61-16 to the winding of relay 60-F1 which
operates. ' Relay 60-F1 completes a circuit of tape feed-
out magnet 60-F0 in the perforator 60-04, traced from
ground through the winding of that magnet, front contact
and lower armature of relay 60-F1, and back contact

At its armature 2, relay 61LC locks'
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92 . .
and armature 3 of relay 66-F3 to battery. Relay 60-F1
also disconnects ground from a timing circuit associated
with the grid of discharge tube 60-06, and comprising
condenser 60-07, resistors 60-08 and 60-09 and posi-
tive battery. :

In addition to releasing relay 61EA, relay 61LA dis-
connects ground from conductor 61-11, thereby releas-
ing hold magnet 41-12 to disconnect the multiple ad-
dress intercept circuit from the level of the multiple
address circuit that had seized it. The hold magnet
disconnects ground from conductor 41-13 of the locking
circuit for relay 61LB, thereby releasing that relay. Re-
lay 61B does not release, however, because it has a
holding circuit traced from its right-hand winding through
the front contact and armature 4, conductor 61-17, and
front contact and armature of relay 60-F4 to ground.

While the timing circuit for tube 60-06 is timing out,
reperforator 60-04 is rapidly feeding out tape to provide
a length of tape well beyond the disconnect code at the
end of the message, so that the tape may be severed
and reintroduced into the switching system by placement
of the tape in the transmitter of the originating station
circuit after the tape has been edited to correct defective
address codes and to eliminate the address codes of sta-
tions to which the message was transmitted, as will be
described hereinafter. When the potential of the grid
of tube 60-06 has been raised sufficiently by condenser
60-07 to render the tube conductive, relay 60-F2 in the
plate circuit of the tube operates and completes the
circuit of relay 60-F3 which operates. Relay 60-F3
locks through its armature 2 and front contact, and the
front contact and upper armature of relay 60-F1 to
ground. Relay 60-F3 interrupts the energizing circuit
for tape feed-out magnet 60-F0, which releases and
terminates the tape feeding operation. Relay 60-F3
also discharges condenser 60-07, to cut off tube 60-06
and releases relay 60-F2, and interrupts the circuit of
relay 66-F4. Relay 60-F4 has a slow-release character-
istic, and upon releasing it unlocks relay 61B. The lat-
ter relay releases relay 60-F1, which unlocks relay
60-F3. Relay 60-F3 releases and reoperates relay
60-F4 to prepare a circuit for locking relay 61B the
next time that relay operates.

Consideration will now be given to the operation of
the multiple address circuit under the circumstance that
the first character of an address code is valid, but that
the second character is garbled. The decoding of the
first character will proceed in the manner hereinbefore
described, including the storing of the code combination
representing the first character in relays 50-F1 to 50-F5,
the operation of two of the select magnets and two
of the hold magnets in Fig. 52, the operation of one
of the select magnets in Figs. 43 and 53, and the opera-
tion of one or the other of the sets of four hold magnets
in the latter figure. Any one of the twelve code com-
binations not used as address codes, and previously
identified, may occur as the invalid second character of
an address code. The twelve fan circuit paths that are
selected in the second fan circuit in response to their re-
spective code combinations have been identified in Fig.
42 in the same manner as the nine paths were identified
in Fig. 52, and they are connected over conductors 42-24
and 42-26 to the windings of relay 51BS, so that upon
the completion of a path from ground through any
one of those twelve paths to one of the windings of that
relay it will be operated to connect ground over con-
ductors 31-23, 40-29 and 46-31 to the left-hand wind-
ing of relay 39IC to operate that relay. Relay 39IC
initiates the sequence of operations previously described,
by means of which the multiple address intercept circuit
is seized, this operation involving operation of relay
61H2 and erlays 61LA, 61LD and 61EA in the case
of the first level of the multiple address intercept circuit
or corresponding relays of other levels. After a multiple
address intercept level has been seized the correspond-
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ing hold magiet in the multiple address link circuit is
operated to “establish transmission and control paths
between the seizing level of the multiple address circuit
and the seized level of the multiple address intercept cir-
cuit. Thereupon, relay 49STL is operated under the
control of the multiple address intercept circuit to ini-
tiate the transmission, without accompanying office identi-
fication code, of the address code having the invalid
second character. After that address code has been
transmitted the letters signal is transmitted, relay 61LD,
or.a corresponding relay in some other level in the multi-
ple address intercept circuit, and relays 51BS, 39IC. and
49STL in the multiple address circuit, are released, and
the multiple address director - circuit proceeds with the
decoding of additional address codes, if there are any,
the transmission of the end-of-address codes and the
text of the message, followed by the disconnect signals,
all of this material being recorded by the multiple address
intercept level that was seized.

Unless a switching system of the type disclosed herein
is large enough to have all of the 400 possible address
codes assigned to stations, there will be some unassigned
codes. Accordingly, it may happen ‘that an -operator
preparing message tape may include unassigned address
codes, or valid and assigned address codes may become
garbled and converted to unassigned address codes. - In
either case, it is desirable that a message having any such
code, be recorded in the multiple address intercept. - To
accomplish this a strapping terminal 43-14 is provided
in Fig.-43, and any of the 400 crossbar switch contacts
in Figs. 43 and-53 that correspond to unassigned address
codes. should be strapped to that terminal. A conductive
path is traced from terminal 43-14 over conductors
43-16; 40-29 and 49-37 to the lefthand winding of relay
39IC, to effect the energization of that relay, as in the
case-of an address code having the second character in-
valid, and the resultant seizure 'of an intercept level to
record the unassigned address code, all following address
codes,-and the text of the message.

Another circumstance under which the multiple ad-
dress intercept circuit is seized is that designated as wilful
interception, involving an operated intercept ‘key. - For
the purpose of illustrating this, it will be assumed that
among addréss codes preceding-a multiple address mes-
sage being processed by the multiple address director
circuit, the address code CD appears designating the re-
ceiving teletypewriter at station 1-89 on the multistation
line.. In response to that address code the first fan cir-
cuit, decoding the code combination for the character C,
would operate select magnet 43$8, and hold magnets
S3HO to 53H3 would be operated.. The second fan cir-
cuit, decoding the address character D, would extend
ground over the path designated D in Fig. 43, and through
contacts closed under the joint control of select magnet
4358 and hold magnet 53H6 to conductor 43-17. The
path continues over that conductor to intercept key 44-04
and through make contacts of that key, if operated, to con-
ductor 44-06, or, if key 44-64 is unoperated, through
break contacts of that key and make contacts of intercept
key 44-07 and conductor 44-68 to conductor 44-06. One
or the other of the keys 44-04 and 44-07 must be oper-
ated in order to effect the interception, on a wilful or
intentiona] basis, all messages addressed to station 1-09
by address code CD. Accordingly, the ground connec-
tion extended to conductor 44-66 is continited over that
conductor and conductor 52-33, through the break con-
tacts controlled by armature 1 of relay 61H2 in the
multiple ‘address intercept circuit, to the contactor as-
sociated with the lower contact bank of stepping switch
61-61. Assuming that one of the storage levels of the
intercept circuit is idle, the contactor will be engaging
a contact of such level, perhaps the last level, in which
case the ground connection would be extended over con-
ductor 61-18, armature 1 and back contact of relay 65B
and break. contacts controlled by armature 2 of relay
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63LA to the winding of that relay to -cause its operatior
and the seizure of that level of the multiple address in-
tercept circuit. The address code CD will be transmitted
to the seized multiple address intercept level, followed by
all other address codes with their letters signals, - the
carriage return and line feed signals, the text of the mes-
sage and the disconnect 'signals and all of those signals
will be recorded by the multiple address intercept reper-
forator, in the case of the level assumed . to ‘have been
seized, reperforator 64-02.

A .different sort of wilful interception of a message
may be effected, within the discretion of a. switching
center attendant, when the multiple address director cir-
cuit is waiting for a'particular outlet to become idle, and
although the particular outlet or a station reached through
that outlet is not under interception due to operation of
its intercept key. As previously stated; when the multiple
address circuit tests an outlet designated by an address
code decoded by the multiple address director circuit and
the storage levels of that outlet are busy, a ground con-
nection for operating relay 48STL or 48STT will be with-
held at the designated outlet and the multiple address di-
rector circuit will suspend operation and await the appli-
cation of ground to the energizing circuit of the proper
one of the relays 45STL and 49STT when one of the levels
in the outlet becomes idle. An attendant of the switching
center can eliminate the delay and permit the multiple
address director circuit to proceed with the processing of
following address codes by operating the director hold key
of the particular storage level of the multiple address
circuit with which the director circuit is cooperating. It
will be assumed that the first leve! is the one involved and
the director hold key is designated by the reference num-
eral 35-51.  Ground is extended through that key and
over conductor 35-52 and winding of relay 37DH to bat-
tery, and that relay operates, Relay 37DH has no lock-
ing circuit but director hold key 35-51 is a locking key
and ‘maintains ‘the circuit for the relay. "Relay 37DH
brepares or completes a number of circuits which will
not interfere with the message in progress but which ‘will
prevent the multiple address director circuit from being
seized by another level after it has been released by the
particular level with which it is cooperating, as will be
described later. - With director hold key 35-53 designated
“Figures, H and Intercept” which connects ground over
conductor 35-54, armature 4 and front contact of relay
37DH, conductor 37-28, front contact and armature 21
of relay 38G, conductors 38-41 and 39-37 to the left-
hand winding of relay 39WI which operates. ' Relay
39WI locks through its right-hand winding, front contact
and armature 2, armature 1 and back: contact of relay
35TF, conductor 32-38, and front contact and armature
7 of relay 40-ON1 to ground.

Relay 39WI completes an energizing circuit for' relay
391IC, traced from the left-hand winding of relay 32IC,
over conductor 46-31, front contact and armature 4 of
relay- 40-FLA, which  is operated because both char-
acters of the address code have been decoded and the
outlet selected but not seized, and address characters. are
stored in relays 58-F1 to 50-F5 and 50-81 to 56-S5,
the path continuing from armature 4 of relay 40-FLA
over conductor 49-32, back contact and armature 8 of
relay 49STT, armature 7 and back contact -of 'relay
49STL, conductor 49-47, front contact and armature 3
of relay 39WI, conductors 39_42 and 39-34, and front
contact and armature 2 of relay 49DB, that relay having
operated - incident to the selection of the outlet in re-
sponse to the second character of the address code. Re-
lay 38IC initiates a sequence of cperations, previously
described, for seizing one of the storage levels of the
multiple address intercept circuit after which the address
code of the outlet that was busy will be transmitted to
intercept and the multiple address director circuit will
proceed to process any additional address codes, seizing
the outlets, transmitting those address codes to: the mul-
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tiple address intercept also, after which the transmission
of the message text will be initiated and the multiple
address director circuit will be dismissed. The multiple
address director circuit will be unavailable to any other
level of the multiple address circuit as long as director
hold key 35-51 remains operated, it being a locking key.
Accordingly, the attendant should release that key, after
the key 35-53 has been operated to cause the seizure of
the multiple address intercept circuit, since it has not
been the intention to take the multiple address intercept
circuit out of service but merely to permit completion of
the processing of address codes without waiting for
seizure of a busy outlet. The manner in which the re-
sulting tape produced in the multiple address intercept
circuit is to be processed will be described later.

Another circumstance under which the seizure of a
storage level of the multiple address intercept circuit is
required is that messages for a station on a multistation
line are being intentionally intercepted due to operation
of the intercept key for that station, and the multiple ad-
dress director circuit processes a message including,
among the address codes, a group code which designates
the particular station, among others. It will be assumed,
for example, that the previously considered typical mes-
sage, including individual station address code QW, group
code CF and individual address code CR, is processed at
a time when messages for the station having the address
code GA are being intercepted, the latter code identifying
the receiving teletypewriter, but not the receiving reper-
forator at station 1-08 on the multistation line. As shown
in Fig. 1, it has been assumed that the receiving tele-
typewriter and the reperforator at that station are both
designated by the address code CF.

Messages addressed by the address code GA are inter-
cepted by operation of one or the other of the intercept
keys 34-04 and 34-06. As previously described, the
decoding of the group code CF results in the operation
and locking of relay 66C4 in the group code circuit. That
relay in turn operates relays 62-02, 62-03, 63-05 and
63-08. With either of keys 34-64 and 34-96 operated,
a connetcion is established through the lower break con-
tacts thereof from conductor 34-03 to conductor 34-07.
Conductor 34-03 is connected in Fig. 44 to conductor
44-63, and conductor 34-07 is connected in Fig. 44 to
cornductor 44-09. Conductors 44-03 and 44-09 are
traced to Fig. 62 where conductor 44-09 is grounded
through the front contact and armature 7 of relay 62-02,
and conductor 44-€3 is connected through the front
contact and armature 1 of that relay, and varistors 62-13
to the winding of relay 62—01 which operates due to the
interconnection of the two conductors at intercept key
3404 or 34-66. Ground is connected through the front
contact and armature 1 of relay 62-01, to conductor
62-14 which extends to Fig. 61, and to the front contacts
of relay 61H2. Grounding this conductor has the same
effect as the grounding of conductor $2-33 which is also
connected to those front contacts, namely the operation
of relay 61LA or relay 65LA or a corresponding relay in
one of the intermediate storage levels of the multiple ad-
dress intercept circuit for seizure of the multiple address
intercept circuit.

It will be assumed that the last level is the one into
which the ground connection is extended through the
contactor of the lower contact bank of stepping switch
61-01 and over conductor 6118, armature 1 and back
contact of relay 65B and break contacts controlied by
armature 2 of relay 65LA which operates. The previ-
ously-described sequence of operations ensues, including
operation of relays 65EA, 61H2 and 65LD. Relay
65LD locks through its front contact and inner armature,
and conductors §5-63 and 61-13 to ground through arma-
ture 2 and front contact of relay 62-01. Relay 65LD
also connects ground through its outer armature and
front contact, and conductors 65-04 and 61-09, armature
4 and front contact of relay 62-01 to the armature of
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relay 62GC. In the meantime, the group code circuit
proceeds with the seizure of the several outlets designated
by the group address code CF and, as the outlets are
seized, ground connections are returned from the outlets,
operating relays 62-02C, 62—-03C, 63-05C and 63-98C.
Relay 63G1 is operated by relays 62-02, 62-03, 63-05
and 63-08 which immediately operates relays 62-04C,
63—06C and 63—¢7C corresponding to outlets not seizable
in response to the address code CF. Relay 63G1 also
completes the circuit of slow-operate relay 62GC, and
when the latter relay operates it completes the circuit of
relay 62-01C if, as has been assumed, a storage level of
the multiple address intercept circuit has been seized.
With relay 62-61C operated, ground is applied through
the previously-described chain circuit to conductor 63-26,
and over conductors 63-27 and 63-14 fo operate relay
49STT. This relay initiates the transmission of the ad-
dress code CF preceded by the office identification code

BA, whereupon relay 66C4 is unlocked and released, that -

relay releasing relays 62-02, 62-03, 63-05 and 63-05,
the relay 62-02 releasing relay 62-01, With these relays
released, relay 63G1 releases, and in turn releases relay
62GC and all of the relays 62-8iC to 62-84C and
63-65C to 63-08C. These relays release the relay
49STT, and the multiple address director circuit proceeds
with the decoding of the next address code. The multiple
address intercept circuit remains connected along with the
seized outlets, and will record all remaining address codes
and the text of the message.

It should be noted that the seizure of the multiple ad-
dress intercept circuit, under the control of operated in-
tercept key 34-84 or 34-06 for the station having the
individual address code GA, did not prevent the seizure
of the outgoing line circuit for the multistation line. It
will be apparent that the seizure of the multistation line
should not have been prevented because reperforator
1-16 of station I-08 is represented by the group code
CF, and the message should not be withheld from the’
reperforator because the receiving teletypewriter identi-
fied by the address code GA is under interception. As
a matter of fact, the group code circuit does not distin-
guish whether an operated intercept key for a station on
a multistation line corresponds to a station on the line
that is included in the group code or whether it is the
intercept key for some other station on the line. It will
be noted that if intercept key' 34-61.or 34-02 for the
station ‘1-07, identified by the address code QW but not
by the group code CF, or intercept key 44-01 or 44-02
corresponding to the address code GJ of station 1-16,
also not designated by the address code CF, had been
operated instead of intercept key 34-04 or 34-06, con-
ductors 34-03 and 34-07, and their extensions 44-03
and 44-69, would have been interconnected to cause the
operation .of multiple address intercept seizing relay 62—
01 upon the operation of relay 62-02.

It will now be supposed that none of the intercept keys
for the stations of the multistation line was operated at
the time of processing of the assumed message by the
multiple address director circuit, but that the trunk out-
going to switching center 1-34 was out of service due
to a trouble condition perhaps, or that all of the storage
levels: of that outlet were out of service so that traffic
to switching center 1-37 should be intercepted. This is
accomplished by operation of intercept key 54-01 or
54 6¢2. Upon the operation of relay 63-05 by relay
66C4, relay 63—05C operates without awaiting the opera-

“tion of relay 63G1, the operating path being traced from

the winding of relay 63-05C, conductor 63-29, varistor
63-31, front contact and armature 8 and aymature 1
and front contact of relay 63-05, conductor 54-09,
Towermost make contacts of intercept key 54-61 or 54—
02, ‘conductor 54-16, and front contact and armature 7
of relay 63-05 to gronnd. The same ground’ connection
is applied through the front contact and armature 1 of
relay 63-05, varistor 63-32 and conductor 63-33 to the
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winding of relay 6201, to cause the seizuré of one of
the storage levels of the multiple address intercept cir-
cuit. Although the relay 62-85 connects ground through
its front contact and armature 2 to conductor 6311, which
is the conductor over which the outlet is tested for avail-
ability of a storage level, it is the practice, with all traf-
fic for an outgoing trunk or single station line or local
outlet, to make all storage levels of the outlet test busy
by operation of busy keys individual to the storage levels
prior to operation of the intercept key so that a storage
level of the outlet will not be seized. Although the
trunk would actually test busy, by failing to return a
ground connection over conductor 27-13 for the pur-
pose of operating relay 63-05C, that relay has already
been operated under the control of the operated intercept
key so that the address code, preceded by the office iden-
tification code, will be transmitted to the seized storage
level of the multiple address intercept circuit instead of
to the outlet that is under interception.

As previously stated, the tapes emerging from the re-
perforators of the multiple address intercept. circuit re-
quire the attention of an operator in order to correct or
eliminate address codes. In the case of interception of
@ message because the first or second character of an
address code is garbled, the full addresses of the stations
to which the message is to be transmitted, appearing
after the carriage return and line feed signals that follow
the address codes, must be inspected to determine what
the address code that became garbled should have been.
When this has been ascertained, the operator also in-
spects all of the address codes following the garbled one,
since all the address codeg following the one that causes
interception are recorded by the intercept reperforator.
The purpose of this is to determine which, if any, of
those address codes were under interception at the time
that the message was: being processed by the multiple
address director circuit and was routed into intercept.
The message should not be retransmitted to any desti-
nation except those that were under interception because
it was transmitted to the outlets representing all but the
exceped destinations concurrently with the transmission
into intercept. Having determined what address codes
should precede the message in order to effect its retrans-
mission to destinations to which it has not yet been trans-
mitted, the operator may prepare, on a keyboard perfora-
tor in the switching center, such as the one contained in
the originating station circuit, a new address fragment
of tape containing the multiple address code BC, or the
priority address code PC, in case the operator can deter-
mine from the text of the message that it was originally
designated as a priority message, followed by the address
codes which have been determined to be needed., This
fragment may be substituted for the address code por-
tion of the tape produced by the intercept reperforator
and spliced to that tape. The tape is then placed in the
transmitter of the originating station circuit, and the di-
rector circuit associated with that transmitter proceeds
with the routing of the message into the muitiple address
circuit where it will be processed for retransmission to
the outlets designated by the address codes. If any of
the designated outlets are still under intérception, a stor-
age level of the multiple address intercept circuit will
again be seized and the message recorded in intercept,
in addition to its transmission to outlets that are no
longer under interception.

When a message is recorded in multiple address inter-
cept due to the wilful interception of one of the address
cedes preceding the message, the same procedure is fol-
lowed by the operator except that it is not necessary to
correct an invalid address code. The address codes ap-
pearing in the intercept tape must be checked against the
interception records to eliminate address codes in re-
sponse to which the designated outlets were seized and
the message transmitted thereto. It is not necessary at
any time for consideration to be given to address codes
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that may have preceded the one that caused seizure of an
intercept storage level, because those address codes may
be assumed to have effected the seiznre of the appropriate
outlets. When, in correcting and eliminating  address
codes in 2 multiple address intercept tape preparatory to
reintroducing the tape intc the switching system at the
originating station circuit, all but one address code is
eliminated, it is not necessary to provide the multiple
address code BC preceding the address code correspond-
ing to the single remaining destination of the message,
since the message can be routed directly from the orig-
inating station circuit to the outlet by the originating sta-
tion director circnit as a single address message. An
exception, would, of course, be a message determined
from the text to have a priority classification, it being
necessary to route such message into the multiple ad-
dress circuit by the priority code PC in order to-assure
retransmission of the message to the priority level of the
designated cutlet, even in the case of 2 single address
message.

Trouble alarm conditions in-m ultiple address message
transmitting circuits

Following the description of the recording of a message
in a siorage level of the multiple address circuit the alarm
functions, under the conditions of jow tape supply and
machine trouble in the reperforator, were described.
Alarm and supervisory control conditions involved in the
transmitting porticns of ‘the storage levels and in the
muliiple address director circuit will now be described.

Stopping of transmission is controlled by the transmitter
stop key, such as key 35-56 in the first level, The trans-
mitting portion of a multiple address storage level may be
in any of three conditions which are, (1} the level is
idle; (2) the multiple address director circuit is com-
nected; and (3) the multiple address ‘director circuit is
not ceanected and the level is in the text fransmitting
condition. In any of the three conditions, key 35-56
connects ground over conductor 35-37 and operates
relay 37DS. In each of the three conditions, the relay
37DS lights the level tie-up lamp 37-29 in a circuit
through armature 1 and front contact of the relay, pre-
pares a path for relay 37D at its armature 2 and front
contact, and interrupis the energizing path for ‘trans-
mitter clutch release magnet 35-21 at its armature 3 and
back contact. In addition, when the condition of the
level is that the multiple address director circuit is con-
nected, relay 37DS interrupts, at its armature 3 and back
contact, the energizing circuit for relay 37P, and when
the condition is' that the level is idle the relay 37DS
prevents, at its armature 3 and back contact, the com-
pletion of an energizing circuit for relay 37P.

One of the circumstances under which the transmitter
stop key may be operated is to initiate a manual discon-
nect operation. 'There are two conditions under which
this function may be desirable, one being mannal dis-
connection prior to the seizure of any outlet, and the
other being manual disconnection during text transmis-
sion. It will be assumed that the manual disconnect
function is initiated under the first of those two condi-
tions. The scanning of address codes in the tape is ini-
tiated by the operation of relay 37P upon the closure of
transmitter stop contacts 35-18, the operation of relays
SS8PRC and 38G, the latier relay operating relay 38SM,
which in turn operates the select magnet for the particular
level in the multiple address link circuit, that being select
magnet 41-01. Select magnet 41-81 will have oper-
ated relay 46-ON which in turn will have operated relay
48-ON1, and the latter relay will have operated trans-
mitter clutch release magnet 35-21. The first step in
the manual disconnect is the operation of transmitter
stop key 35-56 which, as previously stated, operates relay
37DS, releases relay 37P and releases transmitter clutch
magnet 35-21. The operator then momentarily closes
the Figures,, H and Intercept key 35-53. This key ex-
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tends ground over conductor 35-54,-armature 2 and front
contact of relay 37DS to operate relay 37D.. Relay 37D
interrupts, at its armature 1 and back contact, the lock-
ing circuit for relay 38G, which includes . conductor
38-06. The latter relay releases relay 40~ON which re-
leases relay 49—-ON1, and also releases relay 38SM which
releases select magnet 41-01. Relay 37D operates relay
38BL in a circuit traced from the winding of the latter
relay, through conductor 38-29 and armature 7 and front
contact .of relay 37D. Relay 37D also operates relay
38FD in a circuit traced from the winding of the latter
relay through conductor 38-42, and the front confact
and armature 4 of relay 37D. The function of relay
38FD is to initiate the generation and transmission of the
disconnect signal. If no outlets have been seized, as has
been assumed, there is no occasion for actual transmis-
sion of the disconnect signal. The fransmission of that
sequence of signals -would require that relay 37D remain
operated beyond the interval of the momentary operation
of key 35-53 and would thus require a locking circuit
for relay 37D. Upon the operation of relay 37D such a
locking circuit is established, traced through its front con-
tact and armature 5, conductors 37-23 and 38-43 and
front contact and armature 28 of relay 38G to ground.
That locking circuit is interrupted upon the release of
relay 38G so that relay 37D does not remain lecked
under the control of relay 38G. Another possible lock-
ing circuit for relay 37D is traced from conductor 37-23
over conductor 38-37, which is included in a group of
conductors bracketed to Fig. 41. That conductor re-
ceives ground through any hold magnet that may become
operated. Since it has been assumed that no outlet has
been seized, there will be no such ground and relay 37D
will release, releasing relays 38BL and 38FD.

It will now be assumed that text is being transmitted
and that a manual disconnect operation is to be initiated.
In this condition the multiple address director circuit is
disconnected from the storage level and only the relays
38BL, 38TR and 37TX are operated. The operator op-

erates the transmitter stop key 35-56 as before, this being |

a locking key and causing the operation of relay 37DS
and the release of transmitter clutch magnet 35-21, and
then operates the Figures, H and Intercept key 35-52
momentarily, which operates relay 37D in a circnit pre-
pared by relay 37DS. This time relay 37D locks through
conductors 37-23 and 38-37 to ground on the upper arma-
tures of those of the hold magnets in Fig. 41 that are
operated, the ground being extended through crossbar
switch contacts common to select magnet 41-¢1 and the
operated hold magnets. Relay 37D interrupts, at its
armature 8 and back contact, the emergizing circuit for
relay 38TR. This relay releases, disconnecting the dis-
tributor contacts from the transmitter contacts in Fig. 35.
Relay 38FD codes a figures code combination, which is
the first code of the disconnect signal, on the distributer
contacts. The front contacts associated with its arma-
tures 1 to 5 are connected to a group of conductors 35-24
which are represented by dot-and-dash line 38-26 ex-
tending to Fig. 35 where the five conductors reappear
and are connected to the individual distributor contacts
35-38. The figures signal has elements 1 and 2 and 4 and
5 of marking nature and element 3 of spacing nature.
Armatures 1, 2 and 4 of relay 38FD are connected over
conductors 38—44, 38—46 and 3847, respectively, to back
contacts associated with armatures 3, 4 and 5 of relay
37SB, and those armatures are connected over conductors
37-10, 37-13, 37-14 and 38-21 to armature 1 of relay
38BL, which, being operated, impresses the marking po-
tential on the corresponding transmitting contacts. Arma-
ture 5 of relay 38FD is connected over conductor 38-21
to armature 1 of relay 38BL, thereby connecting the No. 5
transmitting contact to the marking potential. Armature
3 of relay 38FD is connected to conductor 38—48, which
is connected to a fromt contact of relay 37SB, and thus

10

15

20

25

30

35

40

45

55

60

65

70

does not apply a marking potential to the No. 3 contact 75

2,951,893

100

of the distributor, thereby providing for the transmission
of a spacing condition as the third clement of the figures
code combination, At its armature 6 and front contact,
relay 38FD completes the circuit of distributor clutch
magnet 35-34, traced from the winding of the magnet,
over conductors 35-33 and 35-47, right-hand armature
and front contact of relay 38BL, front contact and arma-
ture 6 of relay 38FD, conductors 38—49, 37-31 and 37-3%
and back contact and left-hand armature of relay 37SA
to ground. The distributor clutch magnet sets shaft 35-37
in operation for the transmission of the figures code com-
bination.

When distributor auxiliary contacts 35-39 close, they
connect ground over conductors 35-41, 36-32 and-37-33,
front comtact and armature § of relay 37D, armature 1
and back contact of relay 37SB to the winding of relay
37SA which operates. - Relay 37SA. interrupts the previ-
ously traced energizing-circuit for distributor clutch re-
lease magnet 35-34 and preparés a locking circuit for
itself through the winding of relay 375B. When the dis-
tribuitor auxiliary contacts open, this circnit becomes ef-
fective, traced through the fromt contact and right-hand
armature of relay 37SA, the winding of relay 37SB and
the front contact and armature 3 of relay 37D to ground.
Relay 37SB codes the signal for the character H on the
armatures of relay 38FD. This signal has elements 1,
2 and 4 of spacing nature and elements 3 and 5 of mark-
ing nature. Relay 37SB accomplishes the conversion of
the figures code combination to the H code combination
by disconnecting the marking potential from conductors
38-44, 38-46 and 38-47 and by connecting it to conductor
38-48 which is connected to armature 3 of relay 38FD.
Armature 5 still receives the marking potential directly
from the armature 1 of relay 38BL. Relay 37SB recon-
nects ground to conductor 37-31 through its armature 2
and front contact, and the lefi-hand armature and back
contact of relay 37SC. It also interrupts, at its armature
1, the original energizing circuit for relay 37SA and
prepares an energizing circuit for relay 37SC,; traced from
the front contact associated with armature 1 of relay 375B
through armature 5 and back contact of relay 37SD to
the winding of relay 37SC. The ground reconnected to
conductor 37-31 is extended to the winding of distributor
clutch release magnet 35-34 which initiates the trans-
mission of the H signal. The distributor auxiliary con-
tacts close to complete the circuit of relay 378C which
prepares a locking circuit through the winding of relay
37SD and, when the distributor auxiliary contacts open,
that circuit becomes effective and relay 37SD operates
in the locking circuit for relay 37SC through the front
contact and armature 3 of relay 37D to ground. Relay
37SC interrupts, at its left-hand armature, the energizing
circuit for the distributor clutch release magnet 35-34
which arresis distributor shaft 35-37 following the trans-
mission of the H signal.

Relay 37SD codes a letters signal on the armatures of
relay 38FD by connecting the marking potential through
its armatures 1, 2 and 3 to conductors 38-44, 38-46 and
38-47. "A marking potential remains applied to conduc-
tor 38—48 through armature 3 and front contact of re-
lay 37SB and on the armature 5 of relay 38FD directly
from the left-hand armature of relay 38BL. Relay 37SD
reconnects ground to conductor 38—49 through its arma-
ture 4 and front contact and the left-hand armature and
back contact of relay 37SE, and transfers the path from
the distributor auxiliary contacts from the winding of
relay 37SC to the winding of relay 37SE. The distributor
transmits the letters signal and, upon the closure of the
distributor auxiliary contacts, operates relay 37SE which
prepares a locking circuit through the winding of relay
37SF and interrupts the circuit of the distributor clutch
release magnet. Upon the opening of the distributor aux-
iliary contacts, relay 37SF operates in the locking circuit
of relay 37SE. Relay 37SF completes an operating cir-
cuit for relay 38AB, traced from ground through the
armature and front contact of relay 37SF, front contact
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and armature 2 of relay 37D and conductor 38-38 to the
winding of relay 38AB which operates. In the manner
previously described, relay 38AB .extends a ground over
conductor 38-39 to all of the seized outlets to cause their
release. When all of the seized outlets have released,
including the release of the hold magnets in Fig. 41,
ground is disconnected from conductor 38-37 and thus
from conductor 37-23, releasing relays 37D and 37TX.
Relay 37D interrupts the locking circuits for relays 37SA,
37S8B, 37SC, 378D, 37SE and 37SF, and those relays re-
lease. "In addition, relay 37D releases relays 38BL and
38FD.

The storage level of the multiple address circuit may
be restored to normal by releasing transmitter stop con-
tacts 35-56 which releases relay 37DS. Before this is
done, the attendant should clear out any trouble condi-
tion that prompted the operation of iransmitter stop con-
tacts 35-56. It is to be presumed that part of a message
has been transmitted to the seized outlets, terminated
by a disconnect signal generated in the multiple address
storage level independently of the disconnect signals in
the tape. The message tape should be reset in the trans-
mitter sensing mechanism to the beginning of the ad-
dress codes before transmitter stop contacts 25-18 are
released, any defect that may have existed in the tape
first being remedied, in order that the complete message
may be retransmitted to the designated outlets.

An alarm. action that is provided for in the multiple
address circuit is the processing of a section of tape pro-
duced by the reperforator of a multiple address storage
level and comprising a sequence of address codes fol-
lowed by the disconnect signal without the intervening
end-of-address codes comprising carriage return and line
feed signals and without text. Such a tape might be pro-
duced as a result of a manual disconnect action taken by
-an operator after some or all of the outlets represented
by the address codes accompanying a mudtiple address
message had been seized, but before the end-of-address
codes had been processed by the multiple address de-
rector circuit. The address codes would have been trans-
mitted to the appropriate seized outlets, preceded by the
office identification code in the case of the seizure of out-
going trunks, the address codes being followed by the
disconnect signal generated in the multiple address level

as a result of the manual disconnect operation and trans- .

mitted to the seized outlets, followed by disconnection
of those outlets from the multiple address circuit. The
various outlets would in turn retransmit the address codes
followed by the disconnect signal and at remote switch-
ing centers the received office identification codes would
route the textless message to a storage level of the mul-
tiple address circuit which would proceed to process the
address codes and seize the appropriate outlets. After
the multiple address director circuit has completed the
transmission of the letters signal following the last ad-
dress code, it encounters the disconnect signal compris-
ing figures, H and letters instead of the carriage return
and line feed which it should encounter, and it treats
the disconnect sequence as an address code having both
the first and second characters invalid.

The condition of the circuit at this time, referring
to the first level, is that relay 38G is locked and re-
lays 59PRC, 37P, 385M, 49-ON and 40-ON1 are op-
erated. In addition, one or more hold magnets in Fig.
41 will be operated. As may be discovered by a re-
view of the sequence of operations involved in the proc-
essing of address codes by the multiple address director
circuit, the transmission of the letters signal is accom-
panied by the release of relay 49RC which results in the
reestablishment of an energizing circuit for trapsmitter
clutch release magnet 35-21. The magnet initiates the
operation. of shaft 35-23 to effect the transfer of the
code combination, assumed to be figures, the first code of
the disconnect signal, to the transmitter contacts. As
previously described, the tramsmitter auxiliary contacts
complete the circuit of relay 49CR which locks and in-
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terrupts the circuit of transmitter clutch miagnet 35-21.
The distributor clutch trip contacts 35-31 are operated
by shaft 35-23 to operate distributor. clutch magnet 35~
34 which initiates a cycle of shaft 35-37. The distributor
auxiliary contacts close and operate relay 49DA which
Operates relay §6-FC. With the figures code combina-
tion transferred by contact controlling members 35-27,
the maze contacts establish a circuit under the control of
the figures code combination for relay 36FG which op-
erates, Also, the relays 50-F1 to 50-F5 are energized
in accordance with the figures code combination as a non-
valid first character. When the distributor auxiliary con-
tacts open they complete a locking circuit for relay 45DA,
including the winding of relay 49DB which operates,
Relay 49DB extends ground into the first fan circuit in
Fig. 52, the select magnets and hold magnets of which
‘are operated in-accordance with the invalid address code,
resulting in the completion of a circuit over conductor
52-32 to the right-hand winding of relay 51BF which op-
erates. As in the case of the previously described op-
eration in response to- an invalid first code, relay 391A
operates and locks, operating relay 40-FL which main-
tains a locking circuit for relays 58-F1 to 50-F5 releas-
ing relay 50-FC and operates relay 48RC., Relay 4SRC
releases relay 49CR which releases relays 48DA and
49DB. Relay 49DB operates relay 3618 which locks and,
with relays 49DA and 49D3 released, relay 46-FLA op-
erates and locks.  Relay 46-FLA releases relay 49RC
which initiates ancther cycle of transmitter shaft 35-23
by operating transmitter clutch release magnet 35-21.

In the cycle of rotation of shaft 35-23 the next sig-
nal, assumed to be the H code combination of the dis-
connect code, is transferred to the contacts controiled by
members 35-27. Transmitter auxiliary contacts 35-28
close and again operate relay 49CR which interrupts the
energizing circuit for transmitter clutch magnet 35-21.
Before shaft 35-23 comes to rest, transmitter auxiliary
contacts 35-28 open, leaving relay 439CR operated through
its locking circuit, and distributor clutch trip contacts
35-31 close and reopen, operating distributor clutch mag-
net 35-34. The latter magnet releases distributor shaft
35-37 which causes the closure of distributor auxiliary
contacts 35-39. As in the previous cycle those contacts
complete the operating circuit for relay 49DA.

In the meantime, the H code combination in the maze
contacts extends ground over conductor 35-49, back con-
tact and armature 7 of relay 37AL, conductor 37-26,
armature 1 and front contact of relay 36FG and right-
hand winding of that relay, to hold it energized, since the
original energizing circuit, through conductor 35-48 has
been interrupted with the resetting. of the maze contacts
in accordance with the H signal, supplanting the figures
signal. The ground connection is extended from the
front contact associated with armature 1 of relay 36FG
through the front contact and armature 2 of that relay,
and left-hand winding of relay 365 which operates. Re-
lay 36H locks through its right-hand winding, front con-
tact and armature 1, conductors 36-37, 36-38 and 36-34,
armature 2 and back contact of relay 37AL, conductors
37-36 and 37-37, and front contact and armature 25 of
relay 38G to ground. Recause of the fact that the
multiple address director circuit is still associated with
the multiple address storage level, there being no carriage
return or line feed signal to release it, relay 38G is stiil
operated and relay 36H locks over armature 25 of relay
38G, as described. Relay 36H completes an energizing
circuit for alarm relay 37AL, traced from the winding of
that relay over conductor 37-34, front contact and arma-
ture 12 of relay 38G, conductor 38-51 and front coniact
and armature 2 of relay 35H to ground, and relay 37AL
operates. It locks through its front contact and arma-
ture 4, and the back contact and armature 1 of relay
37DS to ground.

‘At its armature 1, relay 37AL interrupts the energizing
circuit of relay 37P which releases. This relay extends
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a ground on armature 2 of relay 37TX over the back
contact associated with that armature, armature 4 and
back contact of relay 37P, conductors 37-06 and. 59-06
to the first contact of the left-hand contact bank of step-
ping switch 59-02 to cause that position on the stepping
switch and thus the first level of the multiple address cir-
cuit to test busy when the director is subsequently re-
leased and rendered available to other levels that are
awaiting its services.

At its armature 7 and back contact, relay 37AL inter-
rupts the previously traced holding circuit for relay 36FG
and operating circuit for relay 36H. At its armature 2
and back contact, relay 37AL interrupts the previously
traced locking circuit for relay 36H. Resistor 36-39, in
parallel with the left-hand winding of relay 36H, imparts
a2 slow-release characteristic to that relay, Relay 37AL
connects ground through its armature 3 to the Jevel tie-up
lamp 37-29 to light that lamp, and extends ground on
its armature 6 through the associated front contact, and
conductors 37-38, 48-62 to 58-04, which is bracketed
from Fig. 59 to Fig. 68, the path being extended to the
winding of relay 68D to operate that relay and bring in
an alarm in the manner previously described.

Relay 37AL operates relay 49CL in a circuit traced
from the winding of that relay through the fromt con-
tact and armature 2 of relay 49DA, which was operated
through the distributor auxiliary contacts, as previously
described, conductor 49-48, armature 1 and front contact
of relay 39IB that was. operated and locked as a result
of the detection, in the first fan circuit, of an invalid code,
conductors 3939 and 39-41, armature 24 and front
contact of relay 38G, conductor 38-52, and front con-
tact and armature 5 of relay 37AL to ground. Upon
the release of relay 36H which is slow, as previously
stated, and with relay 49CL operated, an energizing cir-
cuit for relay 38BL, to unblind the seized outlets, is
traced from the winding of that relay over conductors
38-29 and 37-16, back contact and armature 5 of relay
36H, conductor 36-33, armature 16 and front contact
of relay 38G, conductors 38-30, 49-29 and 49-31, and
front contact and armature 11 of relay 49CL to ground.

Relay 48CL also completes the circuit of relay 38TR,
traced from the winding of that relay over conductor 38—
33, armature 8 and back contact of relay 37D, conductors
37-17 and 37-18, front contact and armature 19 of relay
38G, conductors 38-34 and 39-21, back contact and arm-
ature 1 of relay 48-AE, conductors 40-22 and 39-26,
front contact and armature 3 of relay 49CL, conductor
49-41, and front contact and armature 3 of relay 40-ON
to ground. Relay 38TR imterconnects the transmitter
contacts and the distributor contacts. When the distribu-
tor auxiliary contacts 35-39, previously described as hav-
ing been closed by shaft 35-37, open, relay 49DB oper-
ates in the locking circuit of relay 48DA. This relay
causes the operation and locking of relay 39IC, the op-
eration of relay 40-LC and the reenergization of dis-
tributor clutch release magnet 35-34, The circuit of re-
lay 39IC is traced through its left-hand winding, front
contact and armature 3 of relay 39IB, conductor 39-34,
and armature 2 and front contact of relay 49DB to
ground. The relay locks through its right-hand winding,
front contact and armature 2, conductor 39-29, armature
2 and back contact of relay 32TF, conductor 39-31, and
front contact and armature 6 of relay 46-ON1 to ground.
The operating circuit for relay 48-LC is traced from its
winding through conductor 40-26, front contact and arm-
ature 5 of relay 49DB, and front contact and armature
10 of relay 49CL to ground. The energizing circuit
for distributor clutch magnet 35-34 is traced over con-
ductors 35-33 and 35-47, right-hand armature and front
contact of relay 38BL, armature 15 and front contact
of relay 38G, conductor 38-32, back contact and arma-
ture 1 of relay 39TA, conductors 39-¢3 and 49-42, front
contact and armature 5 of relay 49CL, front comtact
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and armature 4 of relay 49DB, -and fromt contact and
armature 10 of relay 49CL to ground.

Relay 39IC, which has operated and locked, extends
ground over armature 1 and back contact of relay 39WI,
conductors 39—36 and 52-33 to the front contacts of re-
lay 61H2 in the multiple address intercept circuit to ef-
fect the seizure of one of the storage levels if one is idle.
‘Assuming that the first level might be idle, relay 6ILA
would be operated, followed by the operation of relay
61LD. Relay 40-LC extends ground over conductor
46-27 to all seized outlets, and assuming that the second
level of the outgoing trunk circuit to switching center 1-37
had been seized, the ground connection would be ex-
tended over conductor 32—-63, front contact and armature
1 of relay 27LA2 which would be operated, and break
contacts controlled by armature 2 of relay 27LC2 to the
winding thereof, that relay operating and locking through
its front contact and armature 2, and armature 1 and back
contact of relay 27LB2. Relay 27LC2 interrupts, at its
armature 4 and back contact, the circuit of relay 27LD2,
and in all other seized outlets the relay corresponding to
relay 27LC2 is operated and the energizing circuit for the
relay corresponding to relay 27LD2 is released.

Distributor clutch magnet 35-34, having been operated
by relay 49CL, releases shaft 35-37, and distributor auxil-
iary contacts 35-39 close, extending ground over conduc-
tors 35-41, 36-32 and 37-12, armature 17 and front con-
tact of relay 38G, conductors 38-16, 49-09 and 49-11,
armature 1 and back contact of relay 48STL, armature 2
and back contact of relay 49STT, armature 6 and front
contact of relay 48DB, front contact and armature 6 of
relay 48CL, conductor 49-33, armature 2 and back con-
tact of relay 39TB, and winding of relay 39TA to battery,
and that relay operates. Relay 39TA interrupts, at its
armature 1, the energizing circuit for distributor clutch
magnet 35-34 which releases and arrests the distributor’
shaft at the end of ome revolution. When distributor
auxiliary contacts 35-39 open, they permit relay 39TB to
operate in the locking circuit for relay 35TA. Relay 39TB
completes the circuit of relay '37TX, traced from the
winding of that relay over conductor 37-13, front contact
and armature 20 of relay 38G, conductors 38-36 and
49-43, armature 4 and front contact of relay 49CL,
conductor 49-44, and front contact and armature of
relay 39TB to ground. Relay 37TX locks through ‘its
front contact and armature 5, conductors 37-22, 37-23
and 38-37 which is grounded in Fig. 41 through the
upper armature and front contact of hold magnets corre-
sponding to the outlets that have been seized. Relay 37TX
interrupts, at its armature 1 and back contact, the locking
circuit for relay 38G which releases. At its armature 2
and front contact, relay 37TX connects ground to con-
ductor 59-06, and thus to the first contact of the left-
hand contact bank of stepping switch $8-0Z to maintain
the busy indication for the first storage level of the multiple
address circuit. At its armature 6 and front contact,
relay 37TX extends ground over conductor 37-17, back
contact and armature 8 of relay 37D, conductor 38-33, to
the winding of relay 38TR to hold that relay operated. At
its armature 7 and front contact, relay 37TX connects
ground over conductors 37-21 and 38-29 to the winding
of relay 38BL to hold that relay operated.. At its armature
1, relay 37TX interrupts a circuit previously fraced which
begins at battery through the winding and locking contacts
of relay 38G, namely the front contact and armature 18
and ends at ground through the winding of relay S9PRC
and the back contact and armature 1 of relay -5$PRL,
releasing relays 38G and 59PRC. Relay 38G releases
relays 40-ON and 38SM. The latter relay releases the
select magnets in Fig. 52 that had been operated in ac-
cordance with the figures code combination of the discon-
nect sequence of codes. Relay 40-ON releases relay
49CL. . The latter relay releases relays 39TA, 39TB and
40LC. Relay 49CL also unlocks and releases relay 40—
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ON1, The latter relay releases those of the relays 50-F1
to 50--F3 that were operated in accordance with the figures
code combination and also releases relays 43DA, 45DB,
490R, 39IC, 391IB, and those of the hold magnets in Fig,
52 that were operated in accordance with the figures code
combination. Relay 38IC disconnects ground from con-
ductor 39-36 over which & level of the multiple address
intercept circuit was seized, thereby releasing that level.
The released hold magnets in Fig. 52 release relay 51BF,
which in turn releases relay 39IA. Relay 39IA releases
relay 40-FL which releases relay 40-FLA. This com-
pletes the release of the multiple address director circuit,
rendering that circuit available to any other storage level
of the multiple address circuit that may have a message
waiting to be processed. It leaves the level of the multiple
address circuit that has just released the director circuit,
assuming that to be the first level, tied up with relays
J7AL and 37TX operated and locked. It also leaves ail
of the outlets that were seized in response to address codes
connected to that level of the multiple address circuit,
awaiting further transmission. None of the seized outlets
receives the disconnect signal that has resuited.in the tying
up- of the storage level of the multiple address circuit be-
cause they have been blinded during the time that the
figures signal was being decoded and the succeeding H sig-
nal was placing the storage level in the tied-up condition
through detection of that signal in the maze contacts. The
tied-up storage level of the multiple address circuit may
be, restored to service, and the seized outlets may be re-
leased by the initiation of a manual disconnect operation,
previously described. This operation is initiated by opera-
tion of the transmitter stop key 35-56 followed by momen-
tary operation of the Figures, H and Intercept key 35-53
to. cause the generation and transmission of a disconnect
signal to the seized outlets.

Another condition that may give rise to an alarm in-
volves the relay 40—-0P2, which was previously mentioned,
but the function of which was not described.  That relay
is. operable under the control of operated select magnets
in the first fan circuit, in Fig. 52, to. initiate. a timing
operation of condenser 40-06 which is connected to the
grid of tube 40-04. The condition of the multiple address
director circuit at the time of operation of relay 46-6P2
is that relays 40-ON, 40-ON1, 5¢-FC and 4%DB. are
operated but not locked, and relays 49CR, 49DA and one
.or more. of the relays 50-F1 to 56-F5 are operated and
locked, the locking circuit for relay 49DA including the
winding of relay 49DB, the relays 5¢-F1 to 50-F5 being
operated in accordance with the first character of an ad-
dress.code. Two select magnets and two hold magnets in
the first fan circuit are operated in accordance with that
character. In the normal sequence of operations, they
operate one of the ten select magnets in Figs. 43 and 53
and four of the eight hold magnets in Fig. 53 to cause the
operation of relay 40-FL and the decoding of the second
character. If for any reason one select magnet and four
hold magnets fail to operate, relay 40-FL will not be
operated and the decoding of the second character will be
delayed. Relay 40—6P2 will remain operated, and at the
end of an interval that is considered adequate for normal
response of relay 40-FL, perhaps of the order of ten
seconds, condenser 40836 becomes charged and renders
tube 40-04 conductive.

The cathode of tube 46-94 is grounded, and the anode
is.connected through conductor 40-33 and the winding of
relay 49-0P3 to positive battery. ~ Relay 49-0P3 oper-
ates and connects ground over its armature 2 and front
contact, and conductor 49-49 to the winding of relay
39WI which operates. The latter relay locks through its
right-hand winding, front contact and armature 2, arma-
ture 1 and back contact of relay 39TF, conductor 39-38,
and front contact and armature 7 of relay 40-ON1 to
ground. - Relay 49-0P3 also operates relay 40-FL in a
circuit including its armature 1 and front contact, con-
ductors 49-51, 49-46 and 50-14 to the winding of relay
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46-FL. Relay 46-FL performs 4 numbei of operations
previously described, ' including the holding of relay
40-0P2 operated, the release of relay 56-FC, which re-
leases the select magnets in the first fan circuit, and the
operation of relay 49RC. Relay 49RC releases relay
42CR which releases relays 49DA and 49DB. Relay
48DA operates relay 46—FLA which locks and releases
relay 49RC. Relay 46RC completes the circuit for trans-
mitter clutch magnet 35-21 which activates shaft 35-23
to effect the transfer of the second character of the ad-
dress code to the contacts controlled by contact operating
members 35-27. Transmitier auxiliary contacts 35-28
close to complete the circuit of relay 48CR which oper-
ates and locks. The distributor clutch trip contacts 35-3%
also close and operate distributor clutch magnet 35-34
which initiates a cycle of distributor shaft 35-37. Dis-
tributor auxiliary contacts 35-39 close and operate relay
49DA. The latter relay - operates relay 50-SR, which
causes the operation of relays 58-S1 to 50-S5 in accord-
ance with the code combination representing the second
character of the address code. When the distributor
auxiliary contacts 35-39 opern, relay 49DB operates in the
locking circuit of relay 49DA and operates two of the
four select magnets in the second fan circuit in accordance
with the condition of relays 50-S1 to 30-S5, and those
select magnets cause the operation of two of the four hold
magnets in the second fan circuit, Relay 49DB also com-
pletes the energizing circuit for relay 391IC, traced from
the left-hand winding of that relay over conductor 49-31,
front contact and armature 4 of relay 46-FLA, conductor
438-32, back contact and armature 3§ of relay 49STT,
armature 7 and back contact of relay 49STL, conductor
4947, front contact and armature 3 of relay 39WI, which
was operated by relay 49-0P3, conductors 39-42 and
39-34, and front contact and armature 2 of relay 49DB
to ground. Relay 391C effects the seizure, in the manner
previously described, of a storage level of the multiple ad-
dress intercept circuit, if a level is idle, including the
operation of the hold magnet in the link circuit in Fig. 41,
corresponding to the seized level of the multiple address
intercept circuit. The multiple address intercept circuit
responds in the manner provicusly described by returning
a ground connection to operate relay 49STL. That relay
In turn operates relay 3§BL, to unblind the seized level of
the multiple address intercept circuit and relays 59RC and
SITS. Relay 48RC releases relay 49CR, which releases
re}ays 49DA and 49DB. Relay 51TS connects the dis-
tributor contacts to relays 50-F1 to 50-F5 to code the
character stored in the latter relays on the distributor
contacts, and operates distributor clutch magnet 35-34 to
Initiate the transmission of the first character of the ad-
dI:eSS code to the multiple address intercept. The dis-
tributor auxiliary contacts 35-39 close and operate relay
39TA which releases the distributor clutch magnet 35-34,
When the distributor auxiliary contacts open, relay 39TB
operates in the locking circuit of relay 39TA, releasing
re!ay 51TS, operating relay 38TR o connect the trans-
itter contacts to the distributor contacts, and reenergiz-
ing the distributor clutch magnet 35-34 to initiate the
transmission of the second character of the address code
to the multiple address intercept. In the manner previ-
ously described, the transmission of the second character
of the address code is completed and the letters signal fol-
lowing the second character is transmitted, relay 39TF
operating in the locking circuit for relay 39TE when the
distributor auxiliary contacts 35-39 open at the end of
transmission of the letters signal, relays 39TC and 39TD
having operated incident to transmission of the second
character of the address code.

If there had been no trouble in the decoding of the first
character and the closure of final code contacts in Figs.
43 or 53 corresponding to the selection, relay 40-FL
would have operated in the manner previously described
and would have initiated the decoding of the second char-
acter to complete a path through one of the operated
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final code points to the outlet corresponding to those
contacts, the circuit including the winding of relay 51—
0P1, as previously described. If, because of a trouble
condition, the path should be open at some point, relay
51-0P1 would fail to operate, and the circuit of relay
40-0P2 would remain closed through the armature and
contact of relay 51-0P1 until condenser 40-06 had timed
out and activated tube 40—04 to cause the operation of
relay 49-0P3. Whereas, in the previously described
operation of relay 49-0P3, the relay 40-FL was not oper-
ated prior to the operation of relay 49-6P3 it will, under
the second set of circumstances, have operated prior to
the operation of relay 49-0P3. Relay 40-FLA will have
been operated by relay 40—FL and will have prepared, at
its front contact and armature 4, the energizing circuit for
relay 39IC so that that relay will operate as soon as relay
39WI operates, to effect the seizure of an idle level of the
multiple address intercept circuit. The transmission of
the two characters of the address code to the seized level
of the multiple address intercept circuit then takes place
in the manner previously described, accompanied by the
operation of relays 39TA, 39TB, 39TC, 391D, 39TE
and 39TF. .

Relay 39TF interrupts, at its armature 3 and back con-
tact, the circuit established by relay 46-FL for holding
relay 46-0P2 operated, the circuit being traced from the
winding of the latter relay, conductor 49—16, back contact
and armature 1 of relay 49DC, conductor 51-02, right-
hand armature and back contact of relay 51BS, back con-
tact and left-hand armature of relay 5iBF, back contact
and armature of relay 51-0P1, conductors 51-61 and
56-18, back contact and armature 3 of relay 39TF, con-
ductor 39-02, front contact and armature 3 of relay 40~
FL, conductor 40—07, break contacts controlled by arma-
ture 4 of relay 48DC, conductor 49—17, and front contact
and armature 4 of relay 40-ON1 to ground. Relay 40—
OP2 releases and discharges condenser 40-96, thereby
cutting off tube 40-84. With the tube cut off, relay
49-9P3 releases, and in turn releases relay 40-FL. Relay
40-FL releases relays 40-FLA and 56-SR, and the oper-
ated hold magnets of the first fan circuit in Fig. 52 and
operated select magnets and hold magnets of the second
fan circuit in Fig. 42. Relay 50-SR releases those of the
relays 56-S1 to 58-55 that have been operated in accord-
ance with the second character of the address code.

Relay 39TF also interrupts, at its armature 1 and back
contact, the locking circuit for relay 39WI and at its
armature 2 and back contact, the locking circuit for
relay 39IC, and both relays release. Relay 39IC releases
the relay in the seized level of the multiple address inter-
cept circuit that corresponds to relay 61LD or 65LD,
leaving relays 61LA or 65LA and 61H2 operated. Relay
61LD or 65LD in the multiple address intercept circuit
releases relay 49STL in the multiple address director
circuit, which in turn releases relays 38BL and 49RC.
Relay 49RC releases relays 39TA, 39TB, 39TC, 351D,
. 39TE and 39TF, the first, third and fifth of these relays
releasing slowly because of resistors connected in parallel
with their windings. Relay 49RC also releases relays
5¢-F1 to 50-F5 in which the first character of the
address code has been stored. Relay 39TB releases relay
38TR, and relay 39TD releases relays 49CR and 49CRA.
The latter relays were operated incident to the transmis-
sion of the letters signal.

The miultiple address intercept circuit remains con-
nected and the multiple address director circuit is now
in condition for decoding any further address codes that
need precede the message to effect the selection of cor-
responding outlets of if there are no other address codes,
to decode the carriage return or line feed signal, initiate
text transmission and release itself from association with
the particular level of the multiple address circuit. The
seized level of the multiple address intercept circuit re-

10

15

20

25

30

35

40

108

cords amy such additional address codes and the next
of the message and disconnect signal. B

The multiple address circuit is subject to control due
to trouble or alarm conditions arising in outlets that
have been seized. An example of such a trouble con-
dition is failure of the reperforator-transmitter of a
seized storage level of an outlet to respond to signals.
1t will be assumed that the priority message storage level
of the outgoing trunk circuit to switching center 1-37,
that level being shown in Figs. 30 to 33, inclusive, is
connected to the priority message storage level of the

multiple address circuit contained in Figs. 55 to 58, -

inclusive, and that, because of a machine -trouble in
reperforator 38-01, the reperforator fails to respond to
signals, or the supply of tape in the reperforator becomes
exhausted, or the tape jams and discontinues feeding.
If reperforator 3001 does not respond to signals, the
universal contacts 30-11 fail to operate, and if the tape
fails to feed properly, the tape feed indicator contacts
36-12 will open. e

As previously set forth, when a storage level of the
outgoing line circuit, such as the priority level, is under

‘seizure of the multiple address circuit, relay 32LA3 is

operated.. The circuit of selector magnet 30-08 is con-
nected through the front contact and armature 7 of
relay 32LA3 and varistors 32-14 to the center ‘point
of a series of resistors, the ends of which are connected
over ocnductors 32-16 and 32-17 to the two contacts
in reperforator 30-01 comprising with the associated
swinger, the universal contacts 30-11. The center point
of the series of resistors is also connected through resis-
tor 32—18, shunted by condenser 31-19, to ground. The
series of resistors above-mentioned is part of a resistor
network associated with discharge tube 32-21, the func-
tion of which is to detect trouble conditions, and the
arrangement is identical with the control circuit for tube
36-13 in the first level of the multiple address circuit
hereinbefore described. The front contact associated
with armature 7 of relay 32LA3 is connected to the cir-
cuit over which tube 32-06 controls the selector magnet
30-08 of reperforator 30-01 so that the potential at the
front contact, associated with armature 7 of relay

- 43LA3, rises and falls as the tube 32-06 is cut off or
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conducts in response to signals. Condenser 32-19 is
repetitiously charged in response to received spacing
signals, and varistors 3214 prevent the charge from leak-
ing off. As long as contacts 30-12 are closed, con-
tinuously indicative of proper advancement of the tape,
and universal contacts 3011 close on one side or the
other repetitiously, ground will be connected over c_c’)‘n’-
ductors 32-16 and 32-17 to discharge the condensers
associated with the grids of tube- 32-21. When the
tape fails to feed properly, contacts 30-12 open and
both condensers charge, or when the universal contacts
fail to operate, one condenser is held discharged but the
other charges, and after an interval, tube 32-21 is ren-
dered conductive in one or both triodes, thereby operat-
ing alarm relay 43AL3 included in the anode circuit
of the tube. : -
Relay 32AL3 ‘locks through its armature 3 and front
contact, and the back contact and armature 3 of relay
32B3. At its armature 2, relay 32AL3 connects ground
to conductor 32-22 which is included in ‘the group
bracketed to Fig. 41, in which conductor 32-22 appears
as one of the crossbar switch verticals associated with
hold magnet 41-07, and assuming that contacts of the
link circuit in Fig. 41 common to select magnet 41-17
and hold magnet 41-07 are operated, the ground will
be extended over conductor 41-18 in the group of con-
ductors bracketed to Fig. 58, conductor 58-06 and wind-
ing of relay 57AL to battery, operating that relay.
Relay 32AL3 also connects ground over its armature 4
and front contact, conductors 32-23, 32-24 and 32-26
to the winding of relay 32C3 which operates and locks
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“throtgh its armature 1 and froat contact, back contact
;apnd armature 1 of relay 32B3 and conductor 32-26.
:Relay 32C3 connects ground over its armature 2 and
front contact, and conductors 32-13 and 31-12 to light
alarm lamp 30-38 associated with the outgoing trunk
priority - storage level containing reperforator 30-61.
Relay 32C3 also conmects ground through its armature
-3 and front contact, conductors 32-12, 69-61 and 64-01
"to operate alarm telay 68-OL in the alarm circuit,
‘Relay -57AL in the multiple address priority storage
“level from which transmission -has been assumed to be
taking place, having been operated by relay 32AL3,
"locks: ‘through its front contact and armature 4, and
armature 1 and back contact of relay 57DS to ground.
At its armature 1, relay 57TAL interrupts the energizing
“eircuit for transmitter clutch magnet 55-21, which re-
leases, suspending transmission. At its armature 3 and
“front contact; relay 57AL completes the circuit of level
tie-up lamp 57-29 which lights. At its armature §
“and front contact, relay 57AL comnects ground over
-conductors 57-03 and 58-84, and winding of relay 63D
in the alarm circuit to bring in an alarm in the manner
“previously described. ~ An  attendant responds to the
‘alarm given and to the suspension of transmission re-
sulting from the opening of the energizing circuit for
transmitter clutch magnet 55-21 by operating transmitter
“stop key 55-56, which is a locking key, and by momen-
“tarily operating the Figures, H and Intercept key 55-53.
Key 55-56 connects ground over conductor 55-61, and
~winding of relay 57DS to battery, and that relay operates.
“Relay 57DS interrupts the locking circuit for relay 57AL
which remains operated over its original energizing path.
"The Figures, H and Intercept key, upon being operated
momentarily, connects ground over conductors 55-2
“and 57-04, armature 2 and front contact of relay 37DS,
“and winding of relay 57D to battery, and that relay
‘operates. It initiates a sequence of operations, previ-
ously described, in connection with the first level of
‘the multiple address circuit for generating and transmit-
ting to. the seized outlets the disconnect signal compris-
ing figures, H and letters. The disconnsct signal will
_release the seized outlets, rendering all of them available
- for other messages except the one where the machine
trouble or tape feed trouble occurred. The storage level
.of that outlet that was in trouble will be indicated as
- busy until the trouble has been cleared. In the priority
message storage level of the multiple address circuit,
‘relay 57DS remains operated until the transmitter stop
.key 55-56 is released. Before releasing that key, the
attendant should reset the message tape in tape sensing
“head 55-17 to the beginning of the addresses preceding
the message, the transmission of which was interrupted,
- so that the outlets that were disconnected after receiving
“part of the message may be reseized and the complete
message retransmitted to themi.
In the storage level of the outlet where the trouble
was assumed to have occurred, the priority storage level
in Figs. 30 to 33, the attendant closes busy key 36-39,
"-connecting ground over conductor 3241 to the back
- contact associated with armature 1 of relay 32LA3. In
" response to the disconnect signals generated in the multi-
ple ‘address circuit,. relays 321.A3 and 320L.C3 release.
- The circuit of selector magnet 38-08 is disconnected,

at the armature 7 and front contact of relay 32LA3,

from resistor 32-18 and condenser 32-19 and from the

grid circuits of tube 32-21, and the triode section of that

tube that was conducting is cut off, releasing relay
" '32AL3. That relay releases relay 32C3 which extin-
' guishes tape-out lamp 30-38 and removes ground from
. conductor 32-12 extending to the alarm circuit. Upon
. ‘the release of relay 32L.A3, the ground connection on
" the back contact associated with its armature 1 is ex-
“ tended through that armature to the winding of relay
" 32B3. That relay operates and locks through varistor
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32-84, and the armature 4 and back contact of relay
32C3, if there is a ground on conductor 39-28 incident
to a priority message handling operation then in progress
by the multiple address director circuit. In preparing
its locking circuit relay 32B3 opens the possible energiz-
ing path for relay 32PR, thereby preventing the opera-
tion of that relay. During the time that relay 32B3
remains operated and prevents the operation of relay
32PR, any priority message for the outgoing trunk cir-
cuit to switching center 1-37 will be routed to either
of the regular storage reperforators 20-02 and 25-91
of that outiet. After the trouble has been cleared in
reperforator 30-01, the attendant releases busy key 30-39
which releases relay 32B3, if there is no ground on
conductor 35-28 or when the multiple address director
circuit removes such ground, thereby restoring the priority
storage level of the outlet to normal condition in which
it is again available for the storage of priority messages.

A machine trouble or a tape feed difficulty may occur
in a storage level of an outlet which is under seizure by
a regular director and is receiving a message.  The
manner in which an alarm is given will be described with
reference to ‘the first regular storage level of the out-
going trunk circuit, contained in Figs. 20 to 23. As in
the case of the reperforator 36—61 of the priority level,
a machine trouble in reperforator 20-02 will result in
failure of the universal contact swinger o engage alter-
nately its two contacts, or a tape feed trouble will result
in the opening of the tape feed indicator contacts 20-42,
At the time of occurrence of such a trouble during mes-
sage reception by reperforator 20-62, relays 22A1, 22B1,
22E1, 22BR and 27BM will be operated. With relay
22E1 operated, a connection from the anode circuit of
tube 22-11 is extended over conductor 22--26, front con-
tact. and armature 4 of relay 22F1, varistors 22-27 to
the junction of a network of resistors associated with
the grid circuit of twin triode discharge tube 22-22 and
to one terminal of condenser 22-28, the other terminal
of which is grounded. Condenser 22-28 is shunted by
tesistor 22-29. The contacts of universal contact 20-43
that the swinger alternately engages are connected over
conductors 26-44 and 20-46 to the grid circuits of tube
22-22. This ararngement is the same as that of the
previously described trouble detecting circuits compris-
ing tube 32-21 in the priority storage level of the same
outlet and tube 36-13 in the first regular storage level
of the multiple address circuit. Upon the failure of
ground to be connected alternately to conductors 2¢—44
and 20-46, one or the other or both triodes of tube
22-22 will ‘be rendered conductive to operate relay
22AL1 which is included in the anode circuit of the
tube. Relay 22ALY connects ground through its front
contact and armature 3 to the winding of relay 22C1
which operates. Relay 22C1 interrupts, at its armature 1
and back contact, the energizing circuit for relay 22B1
which releases. Upon the release of relay 22B1, a lock-
ing circuit is completed for relay 22C1, traced from its
winding through the armature I and back contact of
relay 22B1 and its own front contact and armature 3
to ground. It lights tape-out lamp 20-38 in a path
traced from the lamp over conductors 21~29 and 22-17,
and its front contact and armature 6. At ifs armature
2 and front contact, relay 22C1 connecis ground to the
energizing circuit for relay 22BR, and at its front contact
and armature 5, it connects ground to the energizing
circuit - of relay 27BM to cause those relays to remain
energized. after relay 22B1 releases. At its armature 4
and front contact, relay 22C1 connects ground over
conductors 2218, 22-19 and 27-16 to conductor 32-12
from which a path extends as previously traced, to the
alarm circuit in Fig. 68 for the purpose of bringing in
an alarm.

In addition to operating relay 22C1, relay 22AL1
short-circuits, at its armature 1 and front contact, resis-
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tor 22-06 which is included in the energizing circuit
for relay 22A1 that extends to the director circuit which
has seized the outlet and is supervising message trans-
“mission thereto, perhaps the director circuit contained
-in Figs. 12 to 19, 24 and 29. In that director circuit
the circuit includes the winding of relay 17MA, and that
relay operates on the increased current due to the shunt-

-ing of resistor 22-06 by the make contacts of relay 22AL1

and operates to bring in a director tie-up alarm and to
-suspend transmission to the outlet. The manner in
which the alarm is registered in the director circuit is
described in Patent 2,766,318, granted October 9, 1956,
and is similar to the registration of a machine trouble
alarm in the multiple address circuit, hereinbefore de-
scribed. It includes the suspension of transmission to
the connected outlet and resultant placing of the trans-
mission path to that outlet in steady marking condition.
The steady current in tube 22-11 of the outgoing trunk
-¢ircuit that holds selector magnet 20-¢1 in the mark-
-ing condition produces a steady voltage drop across resis-
tor 2213, and condenser 22-28 is enabled to discharge,
cutting off tube 22-22. This releases relay 22AL1L which
‘removes the shunt across resistor 22-06, releasing relay
17MA which need not remain operated because the alarm
registration has been locked into the director circuit.
- As described in Patent 2,766,318, and in a manner
similar to that previously described for the restoration of
a multiple address storage level following such an alarm,
an attendant restores the director circuit by operating
_the director stop key, which is a locking key, followed
- by the momentary operation of the Figures, H and In-
tercept key. This causes the generation and transmission
of the disconnect signal, restoring the director circuit to
"normal except for the operated director stop key, which
may be restored after the message tape has been reset
preparatory to reseizure of the outlet and retransmission
of the complete message.
In the outgoing trunk circuit, the disconnect signal
“results in the release of relays 22A1 and 22E1. 'The re-
lays 22C1, 22BR and 22BM remain operated. Relay
22E1 disconnects condenser 22-28 from the anode cir-
cuit of tube 22-11, thereby assuring the cutting off of
tube 22-22 and the release of relay 22AL1. Adfter the
attendant has cleared the trouble in reperforator 20-02
that caused the alarm, busy key 20-39 is operated. This
key extends ground over conductor 20-41, back contact

- and armature 5 of relay 22LE1 now released, back con-

tact and armature 4 of relay 22J1, and winding of relay
22B1 to battery, and that relay operates. Relay 22B1
provides ground connections for holding relays 22BR and
27BM operated, and interrupts the locking circuit of
relay 22C1 which releases. Relay 22C1 disconnects
from conductor 22-18 the ground connection that was
extended to the alarm circuit and extinguishes tape-out
-lamp 20-38. Following this, the afttendant. releases
busy key 20-32 which releases relay 22B1. If at this
" time the second regular storage level of the outlet is idle,
relays 22BR and 27BM will lock.
When the tape supply in a reperforator runs low while
a message is being received, as for example in reper-
forator 20—62, tape reel contacts 20-36 close, connecting
ground over conductor 20-37 to the front contact asso-
ciated with armature 6 of relay 22LE1. If a multiple

address message is being received, relay 22LE1 will be .

operated and the path terminates. If a regular message
is being received, relay 22LE1 is unoperated, but relay
22E1 will be operated and the path terminates at the
back contact associated with armature 5 of relay 22E1.
Either relay releases in response to the disconnect sig-
nal and extends the path to the winding of relay 22CL
which operates. Relay 22C1 extends ground through
its armature 6 and front contact, and conductors 22-17
and 21-29 to operate tape-out lamp 26-38, as previously
described. When a regular message is being received,
-Telay- 22B1 is locked through the armature 1 and back
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contact of relay 22C1, and upon the operation of relay
22C1 relay 22B1 releases, locking relay 22C1 . through
armature 1 and back contact of relay 22B1, and the front
contact and armature 3 of relay 22C1. When the mes-
sage is a multiple address message, relay 22B1 is not
operated, and relay 22C1 locks through the same path.
Relay 22C1 also connects ground over armature ‘4 and
front contact, and conductors 22-18, 22-19, 27-16,
32-12, 60-81 and 64-01 to operate alarm circuit relay
68-OL. The operation of this relay to bring-in an
alarm, and the manner in which the relay ultimately
releases, have been described previously. o

Before replenishing the supply of tape the operator
closes busy key 28-39, connecting ground over conduc-
tor 26-41, back contact and armature 5 of relay 22LEl,
back contact and armature 4 of relay 2271, and wind-
ing of relay 22B1 to impose a busy condition on the
first level of the outgoing trunk circuit, thereby pre-
venting attempted seizure of that level by a director cir-
cuit.  Relay 22B1 holds relays 22BR and 27BM oper-
ated, to route regular and multiple address mesages to the
second level. Relay 22C1 remains operated only until
contacts 20-36 open, because its locking circuit is in-
terfupted by relay 22B1. Upon replenishment of the
supply of tape and release of busy key 20-39, tape-out
contacts 20-36 release relay 22C1 which releases relay
68-OL and busy key 20-39, upon being restored re-
leases relay 22B1, and the first level is restored to serv-
ice and rendered available.

When the priority level reperforator 30-31 develops a
low tape supply condition, the tape reel contacts.30-36
close and connect ground over conductor 30-07 to the
back contact associated with armature 8 of relay 32LA3.
In response to the disconnect signal, relay 32LB3 operates,
and releases relays 32LA3 and 32LC3. Relay 32LA3
extends ground over its armature 8 and back contact to
the winding of relay 32C3 which operates. Relay 32C3
grounds the path to tape-out lamp 36-38 over conductors
32-13 and 31-12, and the lamp lights. Relay 32C3
grounds conductor 32-12 in the operating path for relay
65-OL in the alarm circuit. Relay 32C3 interrupts at its
armature 4 and back contact the circuit of relay 32PR.
The latter relay, when operated, has the previously-de-
scribed function of diverting the busy test conductor of
the multiple address director circuit from regular- storage

levels of the outgoing trunk circuits to the priority level.

Relay 32PR being disabled by relay 32C3, any priority
messages for this outgoing trunk circuit will be routed
to the first or second storage level while the priority level
remains out of service because of the low tape supply.
As before, the operator closes busy key 30-39 which con-
nects ground over conductor 30-41, back contact :and
armature 1 of relay 32LA3, and winding of relay 32B3
which operates. Relay 32B3 opens the locking path for
relay 32C3, and further interrupis the path. for relay
32PR. Upon the replenishment of the tape supply and
the release of busy key 36-39, relays 32B3 and 32C3 re-
lease, restoring the priority level to service. :
Another condition under which an alarm is given in an
outgoing line or trunk circuit is that the third code com-
bination of the disconnect code, namely the letters signal,
does not follow the H signal as recorded by the reper-
forator, but that some other character follows that signal.
1t will be assumed for the purpose of this description that
a message stored in tape 28-04 of the first level of !he
trunk circuit outgoing to switching center 1-37 is being
transmitted. Under this circumstance, relays 21H1, 23]
and 33N are operated and locked, relays 21P1 and 21G1
are operated but not locked, and relay 23AB follows the
signals being transmitted. When the figures code com-
bination of the disconnect code is sensed by tape sensing
levers 28-23, and is transferred to the -transmitter. and

. maze contacts, the relay 33K is operated from ground

78

supplied through the maze contacts " in re§ponse_to the
figures signal, the path having been pr_evxously_traped.
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When the maze contacts are set in accordance with the
H code combination, relay 33L operates over a path also
previously traced, which includes the left-Kand armature
and back contact of relay 28AX1. Relay 33L completes
the energizing ¢ircuit of relay 33FH which operates and
locks through its armature 3 and front contact. When
the code combination following the M code, assumed to
be any other character than letters, is transferred to the
transmitter and maze contacts, the transmitter auxiliary
contacts 20-32. close under the control of shaft 20-22
and connect ground over conductor 20-33, front contact
and armature 11 of relay 21G1, conductors 21-27, 26-11
and 31-07, armature 2 and front contact of relay 33FH,
conductor 3309, left-hand armature and back contact
of relay 28AX6, back contact and left-hand armature
of ‘relay 28AX2, and winding of relay 28AX1 to bat-
tery, and that relay operates. The ground connection is
also -extended over conductor 33-12, front contact and
armature 2 of relay 33L, conductor 33-13, and winding
of relay 23AT to battery, and that relay operates. Relay
23AT locks through its front contact and armature 4,
conductors 23-09, 28-92 and 26-12, and front contact
and armature 10 of relay 21H1 to ground. Relay 23AT
interrupts, at its armature 1 and back contact, the ener-
gizing circuit for transmitter chitch magnet 28-17 which
releases. - Relay 28AX1 interrupts the locking circuits for
relays 33K and 331, and ‘those relays release, relay 33L
releasing slowly because resistor 33-11 is connected -in
parallel with its winding. - When the transmitter auxiliary
contacts 28-32 open, relay 28AX2 operates in a locking
circuit for relay 28AX1, traced from the winding of the
latter relay through the front contact and right-hand
armature, winding of relay 28AX2, and back contact and
right-hand armature of relay 28AX6 to ground. Relay
33FH prepared, at its armature 4 and front contact, an
energizing circuit for relay 33LT which the maze contacts
will: complete when they are set in accordance ‘with the
letters code combination. - Since it has been assumed that
some other code than letters follows the H signal, relay
33LT will remain released;. - Because of the fact that relay
33LT does not operate, a circuit for operating relay 23AL
is completed upon the delayed release of relay 33L, the
circuit being traced from battery through.the winding of
relay 23AL, conductor 23-16, upper armature and back
contact of relay. 33M, back contact and armature 1 of
relay 33L, conductor 33—-18; armature 6 and front contact
of relay 23AT, conductor 23-17, and back contact and
armature 3 of relay 33LT to.ground.

Relay 23AL lights tape-out lamp 20-38 in a circuit
traced from the lamp over conductors 21-29, 22-17 and
22-31, armature 1 and front contact of relay 23AL, con-
ductor. 23-18, and front contact and armature 8 of relay
21H1 to ground. Relay 23AL also connects ground over
conductors 23-19, 22-19 and 27-16 to conductor 32-12
from which a path has been previously traced to the alarm
circuit for giving an alarm. Outgoing transmission over
the trunk is thus suspended without the transmission of 2
letters signal as part of the disconnect signal, and with
the outgoing transmission channel remaining under seizure
by the transmitter distributor of the first storage level of
the outgoing trunk circuit. An alarm has been given,
and a sequence of operations initiated by the momentary
operation of line release key 20-47 which connects ground
over conductor 2648, front contact and armature 2 of
relay 21H1 and conductor 21-31 through the winding
of release relay 23RLS which operates. The relay locks
over its armature 1 and front contact, conductor 23-21,
front contact and armature 1 of relay 21H1, conductor
21-18, armature 1 and front contact of relay 26H2, con-
ductor 26-83, and back contact and armature ¢ of relay
31H3 to ground. Relay 23RLS operates relay 33LD in
a circuit traced from the winding of that relay over con-
ductor 33-21, and front contact and armature 5 of relay
23RLS to ground.

At its armatures 1, 2, 3, 4 and 5, relay 33LD extends
connections from various contacts of relays 33DA, 33DB,
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33DC, 33DD, 33DE and 33DF to a group of five con-
ductors 3322 which connect through a group of five
conductors 31-13 and 26-26 to front contacts associ-
ated with armatures 3, 4, 5, 6 and 7 of relay 21D1.
Those armatures are connected to a group of five con-
ductors 21-21 which are connected to distributor con-
tacts 20-24. The function of relays 33DA, 33DB, 33DC,
33DD, 33DE and 33DF, when they are operated in suc-
cession following the operation of relay 21D1, as will be
described, is to code on the distributor contacts a com-
plete disconnect signal comprising the codes for figures,
H, and letters. Relay 33LD also extends paths from the
distributor clutch magnet 20-2¢ and from distributor aux-
iliary contacts 20-49 to the disconnect signal-generating
relay circuit. The path from the distributor clutch
magnet is traced over conductors 20-28 and 20-51 to
the front contact associated with armature § of relay
21D3, the remainder of the path extending from that
armature over conductors 21-32, 26-27 and 31-14 to
the front contact associated with armature 6 of relay
33LD. The path from distributor auxiliary contacts 26—
49 is traced over conductor 20-52 to the front contact
associated with armature 2 of relay 21D1, the remainder
of the path extending over conductors 21-33, 26-28 and
31-16 to the front contact associated with armature 7
of relay 33LD. At jts armature & and front contact; re-
lay 33LD extends ground over conductors 33-23, 31—
17 and 26-28, and armature 3 and front contact of relay
21H1 to the winding of relay 21D1 which operates. The
circuits involved in the generation of the disconnect sig-
nal will not be traced in detail because they are similar
to the disconnect signal generating circuits involving re-
lays 37SA, 37SB, 37SC, 378D, 37SE and 37SF in the
first level of the multiple address circuit, the operation of
which was previously described. With relay 21D1 op-
erated, the circuit of relay 21G1 is interrupted at the
armature I and back contact of relay 2131 to remove
from the distributor contacts: the code now set on the
transmitter - contacts controlled by contact operating
members 20-16. Relay 21D1 also completes the ener-
gizing circuit for distributor clutch magnet 29-29, and
that magnet initiates a cycle of distributor shaft 20-11.
Before any of the six relays in the disconnect signal-
generating relay circuit operates, a figures signal is coded
on the distributor contacts through back contacts of the
disconnect signal coding relays, and that signal is trans-
mitted over the outgoing transmission channel. - When
distributor auxiliary contacts 20-49 close, they complete
the circuit of relay 33DA which interrupts the energizing
cireuit for distributor clutch magnet 26-29. When the
distributor auxiliary contacts open, they remove a shunt
around the winding of relay 33DB, which cperates in
series with relay 33DA in the locking circuit for that
relay. Relay 33DB codes an H signal on the distributor
contacts and reoperates distributor clutch magnet 2023,
initiating a cycle of shaft 28-11 in which the figures sig-
nal is transmitted. Distributor auxiliary centacts com-
plete the circuit of relay 33DC which interrupts the cir-
cujt of distributor clutch magnet 24-29. When the dis-
tributor auxiliary contacts open, relay 33DD operates in
the locking circuit - of relay 33DC and codes the letters
signal on the distributor contacts. It also reoperates dis-
tributor clutch magnet 20-29 which initiates a third cy-
cle of distributor shaft 20-11 in which the letters signal is
transmitted. In that cycle of the distributor shaft, the
distributor auxiliary contacts complete the circuit of re-
lay 33DE which operates and releases distributor clutch
magnet 20-29. © When the distributor auxiliary contacts
open before shaft 20-11 comes to rest, relay 33DF op-
erates in the locking ¢ircuit of relay 33DE.

Relay 33DF connects ground over conductor 33-24 to
the winding of relay 33M which operates. 'Relay 33M
locks over conductors 33-17, 28-02 and 26-12, and ‘the
front contact and armature 19 of relay 21H1 to ground.
At its armature 1, relay 33M interrupts the circunit of
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relay 23AL, which releases. The latter relay extinguish-
es lamp 20-38 and disconnects the ground from the pre-
viously traced path leading to the alarm circuit. At its
armature 3, relay 33M interrupts the locking circuit for
relay 33N which has a slow-release characteristic. Upon
releasing, the relay 33N reoperates relay 33TC and un-
locks relay 21H1, which releases. Relay 21H1 releases
relay 23RLS, which in turn releases relay 33LD. Relay
21H1 also releases relay 21D1. Relays 33DA, 33DB,
33DC, 33DD, 33DE and 33DF locked to relay 21D1
over conductors 33-26, 31-18 and 26-31, and armature
9 and front contact of relay 21D1 to ground. Accord-
ingly, the six relays of the disconnect signal-generating
circuit release. Relays 33DA, 33DC and 33DE have
slow-release characteristics because armatures and front
contacts of those relays connect resistors in parallel with
their windings. Upon the rélease of relay 33DF, the en-
ergizing circuit for relay 33M is interrupted and as the
locking circuit for that relay was interrupted when re-
lay 21H1 released the relay 33M releases, reoperating
relay 33N which locks. Relay 33DF also removes 2
ground connection extended through the front contact
and armature 2 of relay 33M and conductors 33-17 and
23-09, the latter being in the locking circuit of relay
23AT so that that relay releases when relay 33DF re-
leases, the ground connection of the primary locking cir-
cuit of relay 23AT having been interrupted when relay
21H1 released. In this way a complete disconnect code
has been transmitted over the outgoing trunk channel,
and that channel has been released from the first storage
level of the outgoing trunk circuit and is available. to
other levels.

Another trouble condition that may occur in any one
of the storage levels of the outgoing trunk circuit is that
the message tape, such as tape 20-04, may become torn.
A sensing lever 20-53 controlled by cam 26-54 on trans-
mitter cam shaft 20-22 senses for the presence or ab-
sence of tape in transmitter head 20-06 each time the
code sensing levers 26-23 are presented for 'sensing of
a code combination. When there is tape in the tape
sensing head 20-66, the sensing lever 20-53 will be ar-
rested short of closure of tape-out contacts 20-56. How-
ever, when the tape tears, it will be advanced step by
step until the torn end is fed out of the tape sensing head,
whereupon tape-out contacts will close, connecting ground
over conductor 20-57 to operate relay 21R1. This re-
lay locks through its front contact and armature 3, and
armature 2 and back contact of relay 21T1 to ground.
At its armature 1, the relay 22R1 connects ground over
conductors 21-34 and 21-29 to light tape-out lamp 20-
38. It connects ground through its armature 2 and front
contact, and conductors 21-36, 21-37, 22-19 and 27-16
‘to conductor 32-12 from which a path extends, as pre-
viously traced, to the alarm circuit to operate the audi-
ble alarm device. At its armature 4, the relay 21R1 in-
terrupts the circuit of transmitter clutch magnet 26-17
which releases the magnet and suspends operation of
transmitter shaft 20—-22. '

‘After the tape has been repaired and reinserted in
tape sensing head 20-06, the attendant closes transmitter
hold key 20-58 momentarily, connecting ground over
conductor 20-59 to operate relay 21T1. This relay has
no locking circuit and remains operated only as long
as key 20-58 is closed. At its upper armature, it in-
terrupts the energizing circuit for relay 21P1 which re-
leases, but as soon as relay 21Tl releases, relay 21P1
reoperates. At its lower armature, relay 21T1 releases
relay 21R1, and the circuit is thus restored to normal.

It may be desirable to stop transmission in order,
perhaps, to make some adjustment of apparatus or cir-
cuit elements, and this may be accomplished at any time
when transmission is in progress by the operation of
transmitter stop key 20-61, which is a locking key. This
key ‘connects ground over conductor 20-62 to operate
relay 21S1. At its armature 2 and back contact, relay
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2181 interrupts the energizing circuit for relay 21P1
and for transmitter clutch magnet 20-17, and the mag-
net and relay release. At its armature 1 and back con-
tact, relay 2181 releases relay 21G1. At its armature
4 and front contact, relay 2181 extends a ground over
conductors 2114 and 23-06 for lighting busy-out lamp
23-05, this ground supplementing the one supplied
through the armature 8 and front contact of relay 21H1
and over conductor 21-13 to conductor 21-14. When
trafsmission is to be resumed, the operator releases
transmitter stop key 28-61 which releases relay 2181,
That relay permits relay 21P1 and transmitter clutch
magnet 20-17 to reoperate.

In the description of various phases of operations of
the outgoing trunk circuit, the operation of relays
28AX1 and 28AX?2 has been mentioned. The  circuits
contained in Figs. 20 to 23, 25 to 28 and 30 to 33 are
usable for outgoing multistation lines as well as for out-
going single-station lines and outgoing single trunks.
When used for a multistation line a transmitter start cir-
cuit, represented diagrammatically at 2-17 in Fig. 2, has
access to the distributors of the regular storage levels
for the purpose of transmitting transmitter start patterns
of signals for controlling the starting of transmitters at
outlying stations. The manner in which the transmitter
start circuit uses the distributors of the outgoing line cir-
cuit is shown and described in the Bacon et al. patent
hereinbefore identified. Relays 28AXZ and 28AX2, and
four additional relays - designated 28AX3, 28AX4,
28AX5 and 28AX6, have the function of preventing the
transmitter start circuit from gaining access to a dis-
tributor between code combinations of certain critical
sequences, among these being the station identifying or
call-directing two-character codes followed by a letters
signal, and the disconnect signal comprising the codes
for figures, H and letters. The manner in which this is
accomplished is fully described in Patent 2,766,318, in
which relays 2029, 20-28, 20-33, 20-34 and 20-32 of
Fig. 20 correspond to and perform the function of the
six relays enumerated above. - When the circuits are used
for a single outgoing trunk, the relays 28AX1, 28AX2,
28AX3, 28AX4, 28AX5 and 28AX6 perform.no useful
function but merely operate idly.

Relays 23AC and 23AD, not previously referred to
herein, are used to contro]l the seizure of the. second
regular storage level only of an outgoing line or trunk
by a special code selective intercept circuit for the re-
cording of certain kinds of messages on a controlled
basis, the seizure being regulated in accordance with cer-
tain traffic conditions of the two regular storage levels
of the outgoing line or trunk. An arrangement for ac-
complishing this is fully described in Patent 2,766,318,
and that arrangement includes relays 24-36 and 24-59
in Fig. 24 of that application which are additionally desig-
nated in the drawings “AD” and “AC” to which relays
23AD and 23AC of the present specification and draw-
ings correspond. Accordingly, no description .of this
feature is included herein.

The multiple address intercept circuit is also provided
with apparatus for responding to trouble conditions and
giving an alarm. Referring to Fig. 60, one of the pos-
sible trouble conditions may be a machine trouble in

_reperforator 60-04. The reperforator has universal con-

tacts 60—11 which close in each receiving cycle of the
reperforator. When the contacts close they . connect
ground to the upper winding of relay 60M, causing the
armature of that relay to transfer from its right-hand
to its left-hand contact during the interval in which uni-
versal contacts 60-11 are closed. The two contacts
of relay 60M are connected to the grid circuits of the
twin triode tube 60-12 in the same manner that the
outer contacts of the universal contacts of reperforator-
transmitters are connected to the grid circuits of an
alarm tube, an example of such an arrangement herein-
before described being the universal contacts in. the re-
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perforator-transmitter unif of the first multiple address
storage level, and the tube 36-13 which those contacts
control jointly with the coatact tongue. The network
of resistors associated with the grids of tube 66-12 in-
cludes a junction point from which a condenser 60-13
is connected to ground, with a resistor 6014 in parallel.
There is also a connection from that junction’ point
through varistors 68-16 and conductor 6917, front con-
tact and armature 5 of relay 61EA when. that relay is
operated, conducior 6i-i9 to a junction point from
which one path is traced through resistor 60-18 to posi-
tive battery, and another path is traced through resistor
60-19 and contact and armature of relay 60-N to
ground. - When current is flowing in tube 60-02 to re-
peat a marking condition to selector magnet 60-03 of
reperforator 60-€4, the armature of relay 60-N. is en-
gaging its single contact and providing a potential at
the junction of resistors 6018 and 60-19 which is not
sufficiently positive as applied to condenser 60-13 to
render either triode section of tube 60-12 conductive
although the left-hand contact of relay 60-M is un-
grounded. When a spacing signal is impressed upon
the grid of tube 60-82 the tube cuts off, the armature
of relay 66-N moves out of eéngagement with its con-
tact and the potential at ‘the junction of resistors 66-18
and 68-19 rises to a positive value and causes condenser
60-13 to charge through varistors 69-16, the varistors
preventing condenser 69-13 from discharging through
conductor 60-17 when a marking signal again operates
the -armature of relay 60-N into engagement with its
coatact. This arrangement differs from those previously
described only in that the charging circuit for condenser
60-13 is not directly associated with the anode circuit
of tube 60-62, but is controlled from that circuit indi-
rectly through relay 66-N. When a machine trouble
oceurs. in reperforator 66-84 and universal contacts re-
main open steadily or closed steadily, the armature of
relay 66-M remains on one or the other of its contacts
while condenser 6¢-13 is repeatedly charged as tube
60-02 continues to respond to marking and spacing sig-
nals, and one or the other of the condensers associated
with the grid circuits of tube 60-12 will become suffi-
ciently charged to render one of the triodés conductive.
The anode circuit of relay 69-12 includes alarm relay
60-AM which operates. Relay 60-AM locks through
its front comtact and armature 2, and the back contact
and armature 2 of relay 60-TR to ground. . At its arma-
ture 4, relay 66-AM completes the circuit of machine
alarm lamp 60-21 which lights. At its armature 1, relay
60-AM extends ground supplied through the armature
3 and back contact of relay 60-TR to conductor 60-901,
and over conductor 64-81 to the alarm circuit to op-
erate alarm relay 68-OL. At its armature 3, relay
6—-AM extends a ground connection over conductor
66-22 which is included in the group of conductors
bracketed to Fig. 41, in which conductor 66—22 reap-
bears, and assuming that the particular level of the multi-
ple address intercept circuit is connected to the first Jevel
of the multiple address circuit, the crossbar switch con-
tacts controlled jointly by select magnet 41-01 and hold
magnet 4112 will be closed, and the ground connection
will be continued over conductor 41-19 which is in-
cluded in a group of conductors bracketed to Fig. 38,
in which conductor 41-1¢ reappears and was traced over
conductor 37-34 to the winding of alarm relay 37AL.
The result in the muitiple address circuit is the same
as that previously described in the case of a machine
trouble alarm from a seized outlet. The attendant ini-
tiates a manual disconnect in the multiple address cir-
cuit which causes the transmission of the disconnect sig-
nal to the several seized outlets including the particular
- level of the muitiple address intercept circuit.. The out-
lets are thereupon. released, and the attendant resets the
tape in the multiple address storage level and initiates
reseizure of the outlets designated by the codes preced-
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ing the message. In the level of the multiple address
intercept circuit which is in trouble the operator closes
busy key 60-23. Key 60-23 completes the circuit of
relay 60—TR which operates. At its armature 3, relay
60-TR removes ground from conductor 68-01 to re-
store the alarm circuit, and at its armature 2 it unlocks
relay 60-AM which releases. -The ground connection
on armature 2 of relay 60-TR is extended over con-
ductors 6024 and 60-26 to the back contact associated
with armature 1 of relay 61EA.

As part of the disconnecting operation the multiple
address circuit operates relay 61LB, as preveiously de-
scribed. This relay locks under the control of the op-~
erated hold magnet in the multiple address link circuit,
and releases relays 61LA and 61LC. Relay 6ILB .also
provides a holding circuit for relay 61B, traced from
ground through the right-hand armature and front con-
tact of relay 61LB, and armature 5 and front contact .and
right-hand winding of relay 61B. Relay 61LA, released,
releases relay 61EA and the hold magnet in the multiple
address link circuit, also as previously described. The
hold magnet releases relay 61LB which interrupts the
circuit just traced for holding relay 61B operated. How-
ever, when relay -60-TR was operated by busy key 60-23
and ground was applied over the armature 2 and front
contact of that relay, and conductors 60-24 and 69-26
to the back contact associated with armature I of the
relay 61EA, that ground connection is extended, upon
the release of relay 61EA, to the left-hand winding of
relay 61B to hold that relay operated. This maintains
a busy indication on this level of the multiple address
intercept circuit so that it will not be subject to seizure
by the multiple address circuit.

Incident to the release of relay 6IEA as described,
and with relay 61B remaining operated, relay 68<F1
will be operated, as previously described, to cause the
energization of tape feed-out magnet 66-FO and initia-
tion of a tape feed-out operaticn. Due to the machine
trouble, that operation may not be accomplished and,
in any case, it is not important since a complete mes-
sage has not been recorded. When tube 6066 becomes
conductive; relay 60-F2 will operate, operating relay
60-F3 which locks to relay 60-Fi. Relay 68-F3 re-
leases feed-out magnet 60—FO and relay 68-F4, and cuts
off tube 60-06 which releases relay 60-F2.

When the machine trouble has been remedied, the at-
tendant releases the busy key 68-23. This releases relay
60-TR, which in turn releases relay 61B. The latter
relay removes the busy indication, rendering this level
of the multiple address intercept circuit available for
seizure by the multiple address circuit. It also releases
relay 60-F1 which holds tube 66—06 cut off, and also
releases relay 68-F3 which reoperates relay 60-F4. In
this manner, the multiple address intercept circuit is re-
stored to normal.

It was hereinbefore stated that the circuit which has
been described as being employed for the interception
of multiple address messages, comprising a plurality of
storage levels and a stepping switch for seizing the next
idle level of the multiple address intercept circuit upon a bid
by the multiple address director circuit, is also employed
for miscellaneous intercept and - wilful intercept service,
these types of intercepts being indicated diagrammatically
at [3-17, 3-18 and 3-36 in Fig. 3. In addition, sub-
stantially the same type of circujt employing a plurality
of receiving-only teletypewriter recorder levels or typing
reperforator levels and a stepping switch for causing
the seizure of those levels in succession upon the basis
of seizure of the next idle level may be employed for
local outlet service, represented at 3-81 and 3-07 in
Fig. 3. The same circuit is also usable for a multichan-
nel outgoing trunk, represented at 2-39 in Fig. 2, in
which each level comprises an outgoing trunk trans-
mission path and a receiving-only teletypewriter recorder
for monitoring outgoing traffic. These adaptations of
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the basic circnit comprising a plurality of levels and a
rotary stepping switch for giving access to the next idle
level, as described with reference to multiple address
message interception by way of exemplifying the cir-
cuits, differ from the basic circuit for local outlet and
multichannel trunk disclosed in Bacon et al. patent,
2,766,378, in which access to the various levels is gained
through an open relay chain, as a result of which the
levels associated with the head or beginning of the relay
chain are seized more frequently than those located more
remotely in the chain.

Although a specific embodiment of the invention has
been shown in the drawings and described in the fore-
going. specification, it will be understood that the in-
vention is not limited to the specific embodiment shown
and described but is subject to modification, rearrange-
ment and substitution of parts and elements without de-
parting from the spirit of the invention.

What is claimed is: .

1. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a circuit having a plurality of message
receiving means, signal responsive switching means con-
nected to said incoming message transmission channels
for routing messages incoming over said channels to said
circuit, and rotary switch means for rendering the idle
ones of said message receiving means successively avail-
able in predetermined and progressive order to receive
messages.

2. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a circuit having a plurality of message re-
ceiving means, signal responsive switching means con-
nected to said incoming message transmission channels
for routing messages incoming over said channels to said
circuit, rotary switch means for rendering the idle ones
of said message receiving means successively seizable to
receive messages, and means responsive to the seizure of
one of said message receiving means for operating said
rotary switch means to preparatorily select the mext re-
ceiving means to be seized.

3. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a circuit having a plurality of message re-
ceiving means, signal responsive switching means con-
nected to said incoming message transmission channels
for routing messages incoming over said channels to said
circuit, rotary switch means for rendering the idle ones
of said message receiving means successively seizable to
receive messages, switch operating means responsive to
the seizure of one of said message receiving means for
operating said rotary switch means to preparatorily select
the next receiving means to be seized, means for preclud-

ing operation of said switch operating means upon seizure.

of the last idle receiving means, and means immediately
effective when one of said levels thereafter becomes idle
for initiating operation of said switch operating means.
4. In a teletypewriter switching system, a switching cen-
ter having a plurality of incoming message transmission
channels, a plurality of message storage circuits for stor-
ing messages preceded by message directing codes that
are received over said channels, a message directing cir-
cuit for decoding said directing codes and routing the
accompanying messages in accordance therewith, and
rotary switch means for connecting said message direct-
ing circuit in succession with message storage circuits
having messages in storage. .
5. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of message storage circuits for
storing messages preceded by message directing codes
that are received over said channels, a message directing
circuit for decoding said directing codes and routing the
accompanying messages in accordance therewith, means
in.each of said message storage circuits operable in re-
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sponse to storage of a message therein for registering a
bid for connection with said message directing circuit,
and rotary switch means for connecting said’ message
directing circuit successively with message storage circuits
having bids registered.

6. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of message storage circuits for
storing messages preceded by message directing codes
that are received over said channels, a message directing
circuit for decoding said directing codes and routing the
accompanying messages in accordance therewith, means
in each of said message storage circuits operable in re-
sponse to storage of a message therein for registering
a bid for connection with said message directing circuit,
rotary switch means for connecting said message directing
circuit successively with message storage circuits having
bid registered, and means effective only when bids are
in registration for operating said switch means.

7. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of message storage circuits for
storing messages preceded by message directing codes
that are received over said channels, a message directing
circuit for decoding said directing codes and routing the
accompanying messages in accordance therewith, means
in each of said message storage circuits operable in re-
sponse to storage of a message therein for registering
a bid for connection with said message directing circuit,
rotary switch means for connecting said message directing
circuit successively with message storage cirouits having
bids registered, and means effective upon completion of
the decoding by said message directing circuit of address
codes preceding a message in any of said storage circuits
for operating said switch means to render said message
directing circuit available to the next storage circuit hav-
ing a bid registered.

8. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
tion channels, a plurality of message receiving circuits
each having a plurality of message storage means, signal
responsive switching apparatus for routing to said circuits

on a selective basis messages preceded by message direct-

ing codes that are received over said channels, a message
directing circuit responsive to said routing for decoding
said directing codes and further routing the accompany-
ing messages in accordance therewith, and switch means
for connecting said message directing circuit with any
storage means of any of said message receiving circuits.

9. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of message receiving circuits
each having a plurality of message storage means; signal
responsive switching apparatus for routing to said cir-
cuits on a selective basis messages preceded by message
directing codes that are received over said channels, a
message directing circuit for decoding said directing codes
and routing the accompanying messages in accordance
therewith, and switch means individual to said message
receiving circuits for connecting said message directing
circuit with any storage means of their respective message
receiving circuit.

10. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of message receiving circuits
each having a plurality of message storage means, signal
responsive switching apparatus for routing to said cir-
cuits on a selective basis messages preceded by message
directing codes that are received over said channels, a

message directing circuit for decoding said directing codes

and routing the accompanying messages in accordance
therewith, switch means for connecting said message
directing circuit with any storage means of any of said
message receiving circuits, and means for precluding con-
nection of said message directing circuit with the storage
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means of one of said message receiving circuits while
another ‘message receiving circuit has a message in any
storage means awaiting routing by said message directing
circuit.

11. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of message receiving circuits
each having a plurality of message storage means, signal
responsive switching - apparatus adapted to selectively
route messages incoming over said channels to one or
another of said message receiving circuits under the
control ‘of predetermined directing codes of a plurality
of directing codes accompanying the messages, a mes-
sage directing circuit connectable with any of said mes-
sage storage means for decoding others of said directing
codes and routing the accompanying messages in accord-
ance therewith, and means in_said directing circuit oper-
ative in response to the routing of a message to a trunk
channel outgoing to another switching center for generat-
ing other predetermined directing codes to cause the
message to be routed to. a corresponding message re-
ceiving circuit at said other switching center.

12. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of message receiving circuits
each having a plurality of message storage means, signal
responsive switching apparatus adapted fo selectively
Toute . messages incoming over said channels to one or
another of said message receiving circuits under the con-
trol of. predetermined directing codes of & plurality of
directing codes accompanying the messages, a -message
directing circuit connectable with any of said message
storage means for decoding others of said directing codes
and routing the accompanying messages in accordance
therewith, and means in said directing circuit operative
in response to the routing of messages to a trunk channel
outgoing to another switching center for generating other
bredetermined directing codes which differ for the dif-
ferent message receiving circuits to cause the routing of
the messages to corresponding message receiving circuits
at said other switching center.

13. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of message receiving circuits
each having a plurality of message storage means, signal
responsive  switching apparatus -adapted to selectively
route messages incoming over said channéls to one or
another of said message receiving circuits under the con-
trol of predetermined directing codes of a plurality of
directing codes accompanying the messages, a message
directing circuit connectable with any of said message
storage means for decoding others of said directing codes
and routing the accompanying messages in accordance
therewith, and means in said directing circuit operative
in response to the routing of messages to a trunk chan-
nel outgoing to another switching center for generating
other predetermined directing codes which distinctively
identify the switching center generating them and differ
for the different message receiving circuits to cause the
routing of the messages to corresponding message receiv-
ing circuits at said other switching center.

14. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of message receiving circuits
each having at least one message storage means, signal
responsive switching apparatus for routing to said cir-
cuits on a selective bases messages preceded by message
directing codes that are received over said channels, a
message destination circuit having a plurality of message
storage -means, a message directing .circuit connectable
with the storage means of said message receiving circuits
for decoding said directing codes and routing the accom-
panying messages in accordance therewith to destinations
including said message destination circuit, and means in
said message directing circuit for connecting any storage
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mezans of one of said message receiving circuits to any
but one of the message storage means of said message
destination circuit and for connecting any storage means
of another of said message receiving circuits only to ‘said
One message storage means of said message destination
circuit.

15. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a message storing and retransmitting de-
vice and associated signal responsive message routing
circuit terminating each of said channels, a plurality of
message receiving circuits each having at least one mes-
sage storage means adapted to receive messages selec-
tively under the routing control of said message routing
circuits, @ message destination circuit having a plurality
of message storage means, a message directing circuit
connectable with the storage means of said message re-
ceiving circuits for routing the messages stored therein
to destinations including said message destination circuit,
means in said message routing circuits for connecting
their associated message storing and retransmitting de-
vices to any but one of the storage means of said mes-
sage destination circuit, and means in said message di-
recting circuit for connecting any storage means of one
of said message receiving circuits to any but said one
storage means of said message destination circuit and for
connecting any storage means of another of said message
receiving circuits only to said one storage means of said
message destination circuit.

16. In a teletypewriter switching system, a switching
center having a plurality of incoming message trans-
mission channels, a plurality of outgoing message trans-
mission channels including at least one having at least
three message storage means serving as access thereto,
a message handiing circuit comprising message storage
means in two sets whereof either set comprises at Jeast
one storage means, a message storing and retransmitting
device and associated signal routing circuit terminating
each of said channels for selectively routing messages
under the control of accompanying - directing codes to
various points including: (&) any but one of the storage
means of said one outgoing channel and (b) any storage
means of either set of storage means of -said message
handling circuit, a signal responsive message directing
circuit connectable with any storage means of said mes-
sage handling circuit, and means in said message directing
circuit for connecting any storage means of one of said
sets to any but said one storage méans of said one out-
going channel and for connecting any storage means of
said other set to said one storage means of said one out-
going channel.

17.-In a teletypewriter switching system, a switching
center having a plurality of incoming message trans-
mission channels, a plurality of outgoing message trans-
mission channels including at least one having at least
three message storage means serving as access thereto, a
message handling circuit including a plurality of message
storage means, means terminating said incoming channels
for routing incoming messages under the control of ac-
companying directing codes to various points including:
(a) any but one of the storage means of said outgoing
channel and (b) any of the storage means of said mes-
sage handling circuit, a signal responsive message direct-
ing circuit connectable with any storage means of said
message handling circuit for routing stored messages
under the control of accompanying directing codes to
various poitns including any of the storage means of said
outgoing channel.

18. In a teletypewriter switching swstem, a switching
center having -a plurality of incoming message trans-
mission channels, a plurality of outgoing message trans-
mission channels, and a message directing circuit for
Touting messages received over said incoming channels to
said outgoing channels under the control of multiclement
permutation code signals accompanying said messages,
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said message directing circuit including a crossbar switch
mechanism having certain select magnets and hold mag-
nets thereof operable in response to the signal elements
of said permutation code signals, contact sets operable
cooperatively by said select magnets and hold magnets,
and a network of fan circuit paths establishable by con-
tacts of said sets beginning with an input apex point and
ending at a plurality of terminal points of access to said
outgoing channels.

19. In a teletypewriter switching system, a switching
center having a plurality of incoming message trans-
mission channels, a plurality of outgoing message trans-
mission channels, -and a message directing circuit for
routing messages received over said incoming channels
to said outgoing channels under the control of multiele-
ment permutation code signals accompanying said mes-
sages, said message directing circuit including a crossbar
switch mechanism having certain select magnets and hold
magnets thereof operable in response to the signal ele-
ments of said permutation code signals, contact sets
operable cooperatively by said select magnets and hold
magnets, a network of fan circuit paths establishable by
contacts of said sets beginning with an apex point and
ending at a plurality of terminal points, and a second
crossbar switch having its select magnets connected to cer-
tain of said terminal points and having its hold magnets
connected to be operated by any of its select magnets to
selectively prepare paths of access to a plurality of said
outgoing channels.

20. In a teletypewriter switching system, a switching
center having a plurality of incoming message trams-
mission channels, a plurality of outgoing message trans-
mission channels, and a message directing circuit for
routing messages received over said incoming channels
to said outgoing channels under the control of two-state
multielement permutation code signals accompanying said
messages, said message directing circuit including a cross-
bar switch mechanism having certain select magnets and
hold magnets thereof operable in response to the signal
elements of said permutation code signals, contact sets
operable cooperatively by said select magnets and hold
magnets, a network of fan circuit paths establishable by
contacts of said sets beginning with an apex point and
ending at a plurality of terminal points, and a second
crossbar switch having its select magnets connected to
certain of said terminal points and having its hold mag-
nets connected in groups to be selectively operated by
any of its select magnets according to the state of one of
the signal elements of said permutation code signals for
selectively preparing one of a plurality of groups of paths
of access to said outgoing channels.

21. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of outgoing message trans-
mission channels, and a message directing circuit for
routing messages received over said incoming channels
to said outgoing channels under the control of multi-
element permutation code signals accompanying said mes-
sages, said message directing circuit including a crossbar
switch mechanism having certain select’ magnets and
bold magnets therein operable in response to the signal
elements of said permutation code signals, contact sets
operable cooperatively by said select magnets and hold
magnets, a network of fan circuit paths establishable by
contacts of said sets beginning with an apex point and
ending at a plurality of terminal points, a second cross-
bar switch having its select magnets connected to cer-
tain of said terminal points and having its hold magnets
connected to be operated by any of its select magnets
to selectively prepare paths of access to a plurality of
said outgoing chanmels, and a duplication of said first-
mentioned crossbar switch and network of fan circuit
paths controllable in response to the signal elements of
other permutation code signals accompanying said mes-
sages for selecting one of said prepared paths of access.
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22. In a decoding system, a plurality of sets of con-
tacts equal in number to the selective possibilities of two
elements of a multielement permutation code signal, con-
tact operating means responsive to each of said two ele-
ments for closing the contacts of one of said sets, a du-
plication of said sets of contacts and contact operating
means for closing the contacts of one of the sets thereof
according to the selective possibilities of two other ele-
ments of said code signal, entry paths to said plurality
of sets of contacts and the duplication thereof, said entry
paths equaling in number the selective possibilites of the
remaining elements of said multielement code . signal,

interconnecting paths between contacts in the sets of said

first-metioned plurality and in the duplication thereof
reflecting the combined selective possibilities of said first-
mentioned two elements and said second-mentioned two
elements, and output paths equal in number to all pos-
sible code combinations of elements in said permutation
code signal. L

23. In a decoding system, a plurality of sets of con-
tacts arranged in rows and columns, a row magnet indi-
vidual to each row of sets of contacts and operable to
condition for operation all of its row of sets of contacts,
a column magnet individual to each column of sets of
contacts and operable to operate any conditioned set of
contacts in its column, code responsive means for selec-
tively operating two out of four of said row magnets
in response to two elements of a multiclement permu-
tation code signal, other -code responsive means for se-
lectively operating two out of four of said column mag-
nets in response ot two other elements of said code
signal, interconnections between the sets of contacts
common to two of said four row magnets and two of
said four column magnets on the one hand and the sets
of. contacts common to the other two row magnets and
the other two column magnets on the other hand, said
interconnections reflecting the combined selective possi-
bilities of said first-mentioned two elements and said
second-mentioned two elements, paths of eniry to said
contact sets equaling in number the selective possibilities
of the remaining elements of said multielement code sig-
nal and output paths equal in number to all possible
combinations of elements in said code signal and indi-
vidually selectable over said entry paths and operated
contact sets.

24. In a decoding system, a crossbar switch mechanism
having certain select magnets and hold magnets thereof
operable in response to the elements of a multielement
permutation code signal and contact sets operable coop-
eratively by said select magnets and hold magnets, and
a network of fan circuit paths establishable by contacts
of said sets beginning with an input apex point and end-
ing at a plurailty of terminal points equal in number to
all of the possible code combinations of said elements.

25. In a decoding system, a crossbar switch mechanism
having certain select magnets and hold magnets thereof
operable in response to the elements of a multiclement
permutation code signal and contact sets. operable coop-
eratively by said select magnets and hold magnets, a
network of fan circuit paths establishable by. contacts of
said sets beginning with an input apex point and ending
at a plurality of terminal points equal in number to all
of the possible code combinations of said elements, and
2 second crossbar switch mechanism having its select
magnets connected to certain of said terminal points to
be operated over said paths.

26. In a decoding system, a crossbar switch mechanism
having certain select magnets and hold magnets thereoi
responsive to the elements of a multielement permu-
tation code signal, said elements being represented by
either one of two signal states, contact sets in said cross-
bar switch mechanism operable cooperatively by said
select magnets and hold magnets, a network of fan cir-
cuit paths establishable by contacts of said sets begin-
ning with an input apex point and ending at a plurality
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of terminal points equal in number to all of the possi-
ble code combinations of said elements, and a second
crossbar switch mechanism having its select magnets con-
nected to pairs of said terminal points representing code
combinations differing only in the signal state of a par-
ticular element thereof.

27. In a decoding system, a crossbar switch mechanism
having certain select magnets and hold magnets thereof
operable in response to the elements of a multielement
permutation code signal, said elements being represented
by either one of two signal states, contact sets in said
crossbar switch mechanism operable cooperatively by said
select magnets and hold magnets, a network of fan cir-
cuit. paths establishable by contacts of said sets begin-
ning with an input apex point and ending at a plurality
of terminal points equal in number to all of the possi-
ble code combinations of said elements, and a second
crossbar switch mechanism having its select magnets con-
nected to pairs of said terminal points representing code
combinations differing only in the signal state of a par-
ticular element thereof and having its hold magnets inter-
connected in two groups operable according to the signal
state of said particular element of the code combination.

28. In. a decoding system, a crossbar switch mecha-
nism having certain select magnets and hold magnets
thereof operable in response to the elements of a multi-
element permutation code signal, said elements being
represented by either one of two signal states, contact sets
in said crossbar switch mechanism operable cooperatively
by said select magnets and hold magnets, a network of
fan circuit paths establishable by contacts of said sets be-
ginning with an input apex point and ending at a plu-
rality of termiral points equal in number to all of the
possible code combinations of said elements, a second
crossbar switch mechanism having its select magnets con-
nected to pairs of said terminal points representing code
combinations differing only in the signal staté of a par-
ticular element thereof and having its hold magnets in-
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terconnected in two groups operable according to the .

signal state of ‘said particular element of the code com-
bination, and a third crossbar switch mechanism respon-
sive to the elements of a multiclement permutation code
signal and having fan circuit paths substantially duplicat-
ing those of the first-mentioned crossbar switch mecha-
nism, the terminal points ending said paths being con-
nected to contacts controlled by all of the select magnets
of the second crossbar switch mechanjsm and by either
of the two groups of hold magnets of said second cross-
bar switch mechanism.

29. In a signal responsive switching system, a set of

relays equal in number to the elements of received multi-

element permutation code signals, said elements being
represented by either one of two signal states, each of
said relays energizable in response to one of the signal
states of a different one of the elements of the code
signal, a crossbar switch mechanism having seslect mag-
nets operable according to the energized or non-ener-
gized condition of each of two of said relays, hold mag-
nets in said crossbar switch mechanism operable accord-
ing to the energized or non-energized condition of each
of two others of said relays, contact sets jointly oper-
able by said select magnets and said hold magnets and
having interconnections comprising two fan circuit
branches having entry paths selectable in accordance with
the energized or non-energized. condition of still another
of said relays and ending in a plurality of terminal points
the tota] of which is equal in number to all of the pos-
sible code combinations of said code elements, a second
crossbar switch mechanism having select magnets selec-
tively controllable from said terminal points and hav-
ing hold magnets operable following the operation of any
one of said select magnets and contact sets controllable
jointly by said seléct magnets and hold magnets, -a sec-
ond set of relays respomsive to another multielement
permutation code signal in the same manner as the first-
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mentioned set, a third crossbar switch mechanism con-
trofled by said second set of relays in the same manner
as the first-mentioned crossbar switch mechanism and
substantially duplicating the fan circuit paths thereof,
connections from the terminal points of the fan circuits
of said third crossbar switch mechanism to contacts of
the contact sets controlled by all of the select magnets
of said second crossbar switch mechanism, and selectable
circuit systems connected to the contacts of said second
crossbar switch mechanism and adapted to be activated
from the terminal points of the third crossbar switch
mechanism.

30. In a signal responsive switching system, a set of
relays equal in number to the elements of a received
multielement permutation code signal, said elements be-
ing represented by either one of two signal stafes, each
of said relays energizable in response to one of the sig-
nal states of a different one of the elements of the code
signal, a crossbar switch mechanism having select mag-
nets operable according to the energized or non-ener-
gized coundition of each of two of said relays, hold mag-
nets in said crossbar ‘switch mechanism operable un-
der the control of the operated ones of said select mag-
nets and in accordance with the energized or non-eper-
gized condition of each of two others of said relays, con-
tact sets operable jointly by the operated ones of said
select magnets and hold magnets, interconnections among
said contact sets comprising two fan circuit branches hav-
ing entry paths selectable in accordance with the ener-
gized or non-energized condition of still- another of said
relays and ending at terminal points equal in number
to all of the possible code combinations of said elements,
a second crossbar switch mechanism having select mag-
nets connected -to said terminal points and individually
energizable under the control of said hold magnets over
the fan circuit entry path selected by said other relay
and the path selectively extended to a terminal point by
the operated contact sets, said second crossbar switch
mechanism also having hold magnets operable following
the operation of any ome of said select magrets and
contact sets controilable jointly by said select magnets
and hold magnets, a second set of relays responsive to
another multielement permutation code signal in the same
manuer as the first-mentioned set, a third crossbar switch
mechanism controlled by said second set of relays in the
same manner as the first-mentioned cross bar switch
mechanism and substantially duplicating the fan circuit
paths thereof, connections from the terminal points of
the fan circuit paths of said third crossbar switch mecha-

‘mism to contacts of the contact sets controlled by all of

the select magnets of said second crossbar switch mecha-
nism, and selectable circuit systems connected to the con-
tacts of said second crossbar switch mechanism and
adapted to be activated from the terminal points of the
third crossbar switch mechanism.

31. In a teletypewriter switching system, a switch-
ing center having a plurality of incoming message trans-
mission channels, a plurality of outgoing message trans-
mission channels including at least one having at least
three message storage circuits serving as access thereto,
a message handling circuit comprising message storage
circuits in two sets whereof either set comprises at least
cne storage circuit, a message storing and retransmitting
device and associated signal routing circuit connected to
each of said channels for selectively routing messages un-
der the control of accompanying directing codes to any
storage circuit of either set of storage circuits of said
message handling circuit, a message directing circuit op-
erative in response to directing codes and connectable
with any storage circuit of said message handling circuit,
means in said message directing circuit for connecting
any storage circuit -of one of said sets to any but one
of the storage circuits of said one outgoing channel and
for connecting any storage circuit of said other set to
said one storage circuit of said one outgoing channel,
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and means for disabling said one storage circuit of said
one outgoing channel and for rendering its other stor-
age circuits connectably available to the storage circuits
of said other set of storage circuits of said message han-
dling circuit. .

32. In a teletypewriter switching system, a switching
center having a plurality of incoming message trans-
mission channels, a plurality of outgoing message trans-
mission channels including at least one having at least
three message storage circuits serving as access thereto,
a message handling circuit comprising message storage
circuits in two sets. whereof either set comprises at least
one storage circuif, a message storing and retransmit-
ting device and associated signal routing circuit con-
nected to each of said channels for selectively routing
messages under the control of accompanying directing
codes to any storage circuit of either set of storage
circuits of said message handling circuit, a message di-
Tecting circuit operative in response to directing codes
and connectable with any storage circuit of said mes-
sage handling circuit, means in said message directing
circuit for connecting any storage circuit of one of said
sets to a particular one only of the storage circuits of
said one outgoing channel, and manually operable means
for causing attempted connections to said one storage
circuit to be diverted to any of the other storage circuits
of said one oufgoing channel.

33. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of outgoing message transmis-
sion channels including at least one having at least three
message storage circuits. serving as access thereto, a
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message handling circuit comprising message storage -

circuits in two sets whereof either set comprises at least
one circuit, a message storing and transmitting device
and associated signal rTouting circuit connected to each
of said channels for selectively routing messages un-
der the control of accompanying directing codes to vari-
ous points including: (a) any but one of the storage
circuits of said one outgoing channel and (b) any stor-
age circuit of either set of storage circuits of said mes-
sage ‘handling circuit, a message directing circuit op-
erative in response to directing codes and connectable
with any storage circuit of said message handling cir-
cuit for connecting any storage circuit of one of said
sets to any but said one storage level of said one out-
going channel and for normally connecting any storage
circuit of said other set to said one storage circuit of
said one outgoing channel, and means operative under
a condition of disability of said one storage circuit of
said one outgoing channel for causing said message di-
recting circuit to connect any storage circuit of said other
set to any of the storage circuits of said one outgoing
channel normally denied to said other set.

34. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of outgoing message transmis-
sion channels including at least one having at least three
message storing and retransmitting means serving as ac-
cess thereto, a message handling circuit comprising mes-
sage storage means in two sets whereof each set com-
prises at least one storage means, switching mechanism
operative in response to signals for routing fo either
of said sets of storage means on a selective basis mes-
sages received over said incoming channels, a message
directing circuit operative in response to sigmals and
connectable with any storage means of said message han-
dling circuit, means in said message directing circuit for
routing stored messages from one of said sets of stor-
age means to any but one of the storing and retransmit-
ting means of said one outgoing channel and for rout-
ing stored messages from the other set of storage means
to said one storing and retransmitting means of said
one outgoing channel, and means for causing message
retransmission to said one outgoing channel from its
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_storing ~and retransmitting means in- a predetermined

order of succession giving said one storing and retrans-
mitting means preferential access to said one channel:

35. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of outgoing message transmis-
sion channels including at least one having at least three
message storing and retransmitting means serving as-ac-
cess thereto, a message handling circuit comprising mes-
sage storage means in two sets whereof each set com-
prises at least one storage means, operative in response
to directing codes switching mechanism for routing to
either of said sets of storage means on a selective basis
messages received over said incoming channels, a mes-
sage directing circuit operative in response to directing
codes and connectable with any storage means of said
message handling circuit, means in said message direct-
ing circuit for routing stored messages from one of said
sets .of storage means to any but one of the storing and
retransmitting means of said one outgoing channel and
for. routing stored messages from the other set of stor-
age means to said one storing and retransmitting means
of said one outgoing channel, and means for causing
message tretransmission to said one outgoing channel
from its storing and retransmitting means in a prede-
termined order of succession by turns in which all but
said one storing and retransmitting means transmit in a
turn only one message.

36. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of outgoing message transmis-
sion channels including at least one having at least three
message storing and retransmitting means serving as ac-
cess thereto, a message handling circuit comprising mes-
sage storage means in two sets whereof each set com-
prises at least one storage means, switching mechanism
operative in tesponse to directing codes for routing to
either of said sets of storage means on a selective basis
messages received over said incoming channels, a mes-
sage directing circuit operative in response to directing
codes and connectable with any storage means of said
message handling circuit, means in said message direct-
ing circuit for routing stored messages from one of said
sets of storage means to any but one of the storing and
retransmitting means of said one outgoing channel and
for routing stored messages from the other set of stor-
age means to said one storing and retransmitting means
of said one outgoing channel, and means for causing
message retransmission to said one outgoing channel
from its storing and retransmitting means in a predeter-
mined order of succession by turns in which said one
storing and retransmitting means transmits in a turn ail
messages in storage therein.

37. In a teletypewriter switching system, a switching
center having a plurality of incoming message frans-
mission channels, a plurality of outgoing message trans-
mission channels including at least one having at least
three message storing and retransmitting means serving
as access thereto, a message handling circuit comprising
message storage means in two sets whereof each set com-
prises at least one means, switching mechanism opera-
tive in response to directing codes for routing to either
of said sets of storage means on a selective basis messages
received over said incoming channels, a message direct-
ing circuit operative in response to directing codes and
connectable with any storage means of said message
handling circuit, means in said message directing cir-
cuit for routing stored messages from one of said sets of
storage means to any but one of the storing and retrans-
mitting means of said one outgoing channel and for
routing stored messages from the other set of storage
means to said one storing and retransmitting means of
said one outgoing channel, and means for causing
message transmission to said one outgoing channel from
its storing and retransmitting means in a predetermined
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order:-of succession by ‘turns ‘in whick said one storing
and retransmitting means transmits in‘a turn all messages
in storage therein and each other storing and transmitting
means transmits in a turn only one message.

38. In a teletypewriter switching system, a plurality
of incoming ‘message ‘transmission channels, a plurality
of outgoing message transmission channels including at
least one having at least three message storing and re-
transmitting circuits, switching mechanism operative in
response to directing codes for Touting messages received
over said incoming channels to various points including
any but one of the.storing and retransmitting circuits of
said one outgoing channel, and means connected to said
message storing and retransmitting circuits . for' causing
message retransmission to said one outgoing channel
from its storing and retransmitting circuits in a pre-
determined order of succession by turns in which all but
said one storing and retransmittingcircuit transmit in a
turn -only one. message. ‘

39..In a teletypewriter switching system, a plurality of
incoming message. transmission channels, a plurality of
outgoing message: transmission = channels including “at
least one having at least.three message storing and re-
transmitting circuits, . switching mechanism operative in
response to directing. codes for routing messages re-
ceived over said.incoming channels to various points in-
cluding any but one of the storing and rétransmitting cir-
cuits of said one outgoing channel, and means’connected
to said message storing. and retransmitting circuits for
causing  message . retransmission to .said one outgoing
channél from its. storing and retransmitting circuits in a
predetermined order of succession by turns in which said
one storing and. retransmitting circuit: transmits:in a turn
all'meSsages in storage therein.

40. In a teletypewriter switching system, a plurality of
incoming message transmission channels, a plurality of
outgoing message transmission channels including at least
one having at least three message storing and retrans-
mitting - circuits, switching mechanism operative in
response to directing codes for routing messages received
over said incoming channels to various points including
any but one of the storing and retransmitting circuits of
said one outgoing channel, and means connected to said
message storing and retransmitting circuits for causing
message retransmission to said one outgoing channel
from its storing and retransmitting circuits in a pre-
determined order of succession by turns in which said
one storing and retransmitting circuit transmits in a turn
all messages in storage therein and each other storing
and - transmitting level transmits in a turn only one
message.

41, In a switching system, a plurality of functionally
similar circuits, a functionally different circuit adapted to
coact with any of said functionally similar circuits, means
for qualifying said functionally similar circuits for coac-
tion with said functionally different circuit, and means
for establishing coaction between said functionally -dif-
ferent circuit and qualified ones of said functionally
similar circuits in rotational sequence among the func-
tionally similar circuits,

42.'In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of message destination circuits,
a link circuit for establishing connections between said
incoming message transmission channels and said message
destination circuits, means for registering bids of said
incoming message transmission channels for access to
said link circuit, and automatic sequence circuit means
for allotting access in rotational sequence to channels
bidding for access to said link circuit.

43. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels; a plurality of message destination circuits,
a message directing circuit responsive to directing code
signals accompanying received messages for selecting des-
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tination circuits to receive ‘the messages, a link -circuit
for establishing transmission paths from ‘said incoming
channels to ‘said :destination circuits, ‘means in said
message directing ‘circuit for registering a bid for access
of an incoming channel to said link circuit, and sequence
means for allotting access in rotational sequence-to chan-
nels having bids registered. = -

'44.'In a teletypewriter switching system, a switching
center having a plurality of incoming message -transmis-
sion ‘channels, a plurality of message destination circuits,
a message directirig circuit associated with each of said
incoming  channels: for decoding- address codes -accom-
panying-incoming messages and selecting -message des-
tination circuits designated by said codes, -a link circuit
for establishing transmission paths from said incoming
channels to “said-. destination circuits, means in said
message directing circuits for registering bids for access
of said incoming -channels to said link circuit, -and
sequence ' ‘means for allotting “access 'in. rotational
sequence to- channels -having .bids registered including
means . for registering the last message directing circuit
accommodated by said sequence means,

45.-In a teletypewriter switching system, a switching
center having a plurality of incoming message- transmis-
sion channels, a plurality of message- destinations. cir-
cuits, ‘a message directing circuit associated with each
of said incoming - channels for decoding address codes
-accompanying incoming messages and selecting message
destination circuits designated by said codes, a link cir-
cuit for establishing transmission paths from said incom-
ing- channels to said destination circuits, means in said
‘message directing circuits for registering -bids for -access
-of said -incoming -channels to said link circuit, .and se-
-quence means comprising -a closed -ring of relay sets
including a set for each of said message directing cir-
cuits adapted to allot access to said link circuit in rota-
tional sequence to channels having bids registered and

- to register the last message directing circuit accommo-
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dated by said sequence means.

46. In a teletypewriter switching system, a switching
center having a plurality of incoming message transmis-
sion channels, a plurality of message receiving circuits
each having a plurality of message storage means, sig-
nal responsive switching apparatus for routing to said
circuits on a selective basis messages received over said
channels and preceded by message directing codes, a
message directing circuit for decoding said directing
codes and routing the accompanying messages in accord-
ance therewith, switching means for connecting said mes-
sage directing circuit with any storage means of any
of said message receiving circuits, and means for pre-
cluding connection of said message directing circuit with
the storage means of one of said message receiving
circuits while a particular other message receiving circuit
has a message in any storage Ineans awaiting routing by
said message directing circuit,

47. In a telegraph switching system automatically
operable to route messages under the control of desti-
nation designating codes preceding the messages, a
switching center having means including at least one
signal storing recorder selectable to record messages and
their destination designating codes in response to control
signals preceding said destination designating codes,
means including at least one other'signal storing recorder
selectable to record messages and their destination desig-
nating -codes in response to other and different control
signals preceding said message destination signals, sig-
nal decoding and message routing means common to
and cooperable with said recorders for routing the mes-
sages to their designated destinations, and means for
causing said decoding and message routing means to co-
operate with one of said recorders on a preferential basis
relative to the other.

48. In a teletypewriter switching system, a plurality
of incoming message transmission channels, a plurality
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of outgoing message transmission channels including at
least one having at least two message storing and re-
transmittihg circuits, signal responsive switching mecha-
nism for roufing messages received over said incoming
channels and accompanied in some but not all instances
by distinctive signals to various points including in the
case of messages accompanied by said signals a predes-
ignated ome of the storing and retransmitting circuits
of said -one outgoing channel, and means for causing
message Tetransmission to said onme outgoing channel
from its storing ‘and retransmitting circuits in a prede-
termined order of succession by turns in which all but
said predesignated: one of the storing and retransmitting
circuits transmit in a turn only one message. ‘

49. In a teletypewriter switching system, a plurality
of incoming message transmission channels, a plurality
of outgoing message transmission channels including at
least one having at least two message storing and re-
transniitting circuits, signal responsive switching mecha-
nism for routing- messages received: over said incoming
channels and accompanied in some but not all instances
by, distinctive signals to various points including in the
case of messages accompanied by said signals a predes-
ignated one of the storing and retransmitting circuits
of 'said_one outgoing channel, and means for causing
message retransmission to said one outgoing channel
from its storing and retransmitting circuits in a prede-
termined order of succession by turns in which said pre-
‘designated storing and Tetransmitting circuit transmits in
‘a turn all messages in storage therein. ’ C

'50. ITn-a teletypewriter switching system, a plurality
‘of incoming message transmission channels, a plurality
‘of outgoing message transmission channels including at
least one having at least two message storing and re-
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transmitting circuits, signal responsive switching mecha-
nism for routing messages received over said incoming
channels and accompanied in some but rot all instances
by distinctive signals:to various points “including in the
case of messages accompanied by said signals a predes-
ighated one “of the. storing and retransmitting circuits
of said-one outgoing channel, and means for causing
message Tetransmission to said one outgoing channel
from its storing and retransmitting . circuits in a prede:
termined order of succession by turns in which said pre-
designated storing and retransmitting circuit transmits in
a turn all messages in storage therein and each other
storing and transmitting circuit transmits in a turn only
one message. . ;
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