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" PRINTING TELEGRAPH AUTOMATIC SWITCHING
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Fred-B. Crowson, Brooklyn, and George A. Locke, Gler
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N.J., assignors to Bell Telephone Labsratories, Incor-
porated, New York, N.Y., a corporation of New Yeork

Filed Sept, 11, 1958, Ser. No. 760,511
47 Claims.’ (CL 1782}

This invention relates to 'improvements in automatic
telegraph communications systems.

It is an object of this invention to provide, in an auto-

matic teleoraph communication system, 1mproved ‘switch-

ing and transmission facilities. -
" This invention more particularly relates to an improve-
ment to telegraph - communications. systems wherein a
message originating at any one -of a plurality of trans-
mitting stations may be automatically routed-to any one
or more of a plurality of receiving stations, and especially
to telegraph communications systems comprising one. or
more switching centers including switching equipment for
automatically directing and transmitting messages from
a transmitting station to one or more receiving stations
through one of more switching centers in accordance
with and under ‘control of priority or precedence char-
acters and directing or address characters preceding the
message, and end of message characters followmg each
message.

It is a broad object of this 1nventlon to provide a com-
prehensive telegraph ‘communication system -comprising
one or more switching centers, each switching center -ter-
minatmg a plurality of incoming lines or trunks arranged
in groups and a plurahty of outgoing lines or trunks also
arranged in groups, each group of outgoing lines or
trunks being served by -an-outlet or outgoing communica-
tion facility common' thereto, and each group of incom-

10
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35

40

ing lines or trunks being served by switching and control

equipment common thereto and under ‘conirol of priority
or pre‘cedeqce characters and directing or address char-
acters preceding each message, and- end of message
characters following each message, the priority or prece-
dence. characters being employed ‘to determine which
message and which incoming lirie is to be accorded priority
in the connection to and the use of an outgomg com-
munication facility or facilities. - f

A feature of this invention'is an orgamza’uon of c1r—

cuits and equipment for expediting the. transmission of .-

unportant ‘telegraph messages, comprising mmeans for

45

50

" non-priority messages -and the “succesding  high pnonty-:

reading. the pnorlty or precedence chafacters preceding

a message, recognizing that precedence is ‘to be accorded
to s particular message or messages and to proceed, ‘with-

-55
- telegraph transmitter, a tape of other recording medlum 2

out waiting for the end. of” message’ ‘characters -following:

the message to: be read, to preempt the services 'of the -

director for switching a priority. message ‘or messages
1o thé required outgoing communication facility orfacili-
ties, and -at thé .end of. message characters fellowmg the
priority. message 10 again render tne dlrector avaxlable
:for non-priority messages. P

60

Another feature of this invention is an orgamzauon ofﬁ '

“circuits and- equipment: comprising means for reading the

'pnonty or “precedence character’s ‘préceding each tele~

65

graph message to ascertain:to which-degree of. the several S

' degroes of precedence the message-is: entitled, and wl_len

“priority - messages -are simultaneously  encountered :in:..a

ﬁrst and a. second mput to accord precedence to the mes-

'7'0,; _
i+ rently: bemg transmltted ‘are’reachied, thereb £

2 _
having the higher priority to the required outgoing com-
munication facility or facilities, and at the end of message.
characters following the higher priority message to again-
render “the director available for the: service of lower -
priority messages.

Another feature of this invention is an orgamzatlon of
circuits and equipment comprising means for reading the
pricrity or precedence signals preceding each telegraph
message from a first.or a second input to ascertain to
which degree of priority the message is entitled, and when
priority -messages having equal degrees of -priority are
simultaneously encountéred in-the first and second inputs,
to alternately render the services of the director avails
able to the messages from the first and second inputs. -

-Another feature of this invention is a means for de-
tecting the absence of priority or precedence characters
preceding a telegraph message, and when such absence
is detected to accord to the message the precedence which
it ‘would receive if* preceded by pricrity or precedence
characters indicative of a high degree of priority.~

Another feature of this invention is an- organization
of tircuits and equipment. comprising a pair of telegraph
message inputs, -each message input having presented
thereto messages for storage while -awaiting -switching
and transmission; ‘means .in-each input for reading -the -
priority or precedence -characters preceding each. mes-
sage, and when non-priority message or messages : are
stored in each  input, and in one input a stored non-
priority message is followed by a high priority message;
to accord precedence in the services-of the director fo
the input having such high priority message until the pre:
ceding stored non-priority -messages and the ‘succeeding
high priority message have been reached and switchied. -

Another feature of this invention is an orgamzatlon of
circuits and equipment comprising a pair “of -telegraph
message - inputs, where each message mput has ‘one or
more non-priority messages stored therein awaiting switch-
ing and transmission, means in .each. input for reading
the pnonty or precedence characters precedmg each :
message, and- when “a' stored non-priority’ message in one.. .t
input is followed by a high priority message; to accord -
precedence in the services of the director to the 1nput
first ‘having such high pnoruy message untilia ‘high
priority message is-detected: in the other input,’ followmg i
which the director alternately serves the first and second ../~
inputs. until the preceding. stored non-pnonty messages .
and.“the succeeding’ high™ prlonty message. have been
reached and switched, after which the: director is com-"
nected to and continuously. serves the input still having. = =~
a stored hlgh priofity message’ unt11 the precedmg stored. .o

‘nessage have- been''réached and switched.

‘Another feature of this invention is an orgamzaﬁon"*f :
of ‘circuits and equipment comprising -an incoming*
graph transmission line, a telegraph ‘reperforator. ‘and. a .-

for storing a plurality of incoming messages while aw
inlg retransmission; each message ‘being followed: by end :
of message ‘characters, an input count’ comprising’ means’ :
contlolled by the detection-of an end of message k 3
as reperforated in the tape assoc1ated with ‘the “incor ng

ling," an -output count, comprising means controlled by %
the recognition of an end of message signal as; ‘trans--
zmtted from the tape associated with the i incoming* hne, .
nieans controlled thefeby - for indicating thé- presence of. e
one  Or more complete reperforated _messages “awai
tr(_nsmlssmn, a’ means for detectmg the mterruptlon of
transmission over the i mcomlng transmission line and for g
suspeiiding, outgomg transmission from.the, mput when the .
end of messdge ‘characters following ‘the m sage cu;

mcomplete message,

the transtmssxon of ‘an
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-In a telegraph communication system, in order fo uti- -

lize the line time more efficiently, a plurality of outlying
stations each of which includes an automatic storage
transmitter are connected in common to a single trans-
mission channel or party line connected to an incoming
line termination at the switching center. The transmis-
sion of messages from the outlying stations to the incom-
ing line termination is controlled by signals sent from
the switching center over an outgoing path to which the
outlying stations are connected in common, to permit
each outlying transmitter, in a predetermined sequence,
to transmit stored messages or signals.

A feature of this invention is the provision .of an im-
proved method of station control for multistation lines
comprising an incoming line termination and ‘an outgoing
line termination electrically associated ‘with each other.
The outgoing line termination includes a transmitter
start circuit for polling the outlying transmitters by
sequentially sending distinctive code signals to. sequen-
tially activate the respective transmitters. . EFach' trans-
mitter, when started in response to its assigned signal,
transmits its stored messages; and if no messages are
stored transmits a suitable “no message” signal to-the
incoming line termination to indicate that that particu-
lar station has no stored messages, and thereby relin-
quishes its current opportunity to transmit. The incom-
ing line termination includes transmission sensing,
message decoding, message reperforating and storing,
message switching, and message retransmission means.
When an outlying station transmits a message, the mes-
sage is stored at the switching center while awaiting
switching and retransmission. When an outlying. sta-
tion transmits a “no message” signal it is decoded at the
switching center and causes the transmitter start circuit
to transmit the code signal to start the next succeeding
outlying transmitter, and thus, in its turn, each outlying
station sends its stored message, or 2 “no message” sig-
nal. - When a poll of the outlying stations on 2 line has
been completed, and no station has any stored messages,
the “no message” signal transmitted back by the last
station to be polled conditions the transmitter start cir-
cuit to inaugurate a “wait” period by first causing the
message reperforator to be disabled and then transmit-
ting a “wait” period signal consisting of a single char-
acter to all of the outlying stations on the line. -During
the “wait” period, if traffic becomes available at any
outlying station, the station having traffic transmits the
“no_message” character or any other suitable character
or pulse and, since the message reperforator is disabled,
this signal is not recorded, but is detected by the trans-
mission sensing means which causes the transmitter start
circuit to terminate the “wait” period, and to transmit

" 2,078,684 - - -
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-of incoming line terminations, either or both of which

line terminations may respectively serve a single station
line or a trunk incoming from another switching center;
only one of a pair of incoming line terminations is, but
cither or both, if required, may. be adapted to serve a
multistation line. Each message originating at and
transmitted from a station on any line is preceded by
a group of characters consisting of a first and a second
subgroup of characters. The characters of the first sub-
group identify the line by a distinctive letter combina-
tion, while the characters of the second subgroup give
the message number. Each one of the stations connected

" to a multistation line is respectively identified by a single
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a signal to the outlying stations; canceling the “wait” -~
condition and, at the -same time, - inagurating another -

polling cycle to enable the outlying station- or stations
to transmit stored messages 1o the message reperforator
which, in the meantime, has been reenabled.

In automatic telegraph ‘communication systems each
transmitting station, in transmitting a message, inserts
a group of characters preceding each message to identify
the station at which the message originated and the line
to.which the station.is connected, and also to indicate

the message number; the message number being consecu- -

tive with respect to the number of the preceding message
originating at the same station.

A feature of this invention is the provision of an im-
proved method of- checking- or comparing the number
of each. telegraph message as received at a switching
point ‘with the number of the preceding message from
the same station, which method comprises the -employ-
ment of number comparators, one for each station on
a multistation line, each. number comparator being re-
spectively selectable in Tesponse to the reception of an
assigned station identifying character. -~ . .. - 7

Another feature of this. invention-is an organization
of circuits and equipment comprising one or more pairs

&5
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. display indicator.

%

assigned character which is the first letter of the first
subgroup of characters. Each incoming line termination
comprises a tape reperforator, a tape transmitter and
decoder controlled thereby, together with a director in
common to and associable with either line termination.
The decoder included with the line termination adapted
to serve a multistation line has associated therewith a
number comparator selector circuit which, by a flexible
cross-connecting means, may be associated with one num-
ber comparator for each equipped station on a multi-
station line. The number comparator selector, respon-
sive to a received station identifying character, seizes
the number comparator preassigned to the station at
which the message originated.

Another feature of this invention is the provision of
an improved alternative flexible cross-connecting means
which, when only a single station on a line is equipped,
permits a direct connection to be patched from the de-
coder associated with the line to the desired comparator
circuit; thus by-passing the number comparator selector
circuit.

Another feature of this invention is an improved
organization of circuits and equipment comprising. a pair
of incoming line terminations having common equipment
associable therewith including a director, a number com-
parator selector and a plurality of number comparators,
each number comparator being respectively selectable
in response to a received station identifying character
and comprising means for comparing a received message
number with the preceding message number received
from the same station, and for giving an alarm and
holding the director when the station identifying char-
acter does not appear or when a received message num-
ber is not consecufive with respect to the preceding
message number received from the same station.

Another feature of this invention is an improved multi-
digit number display visual indicator common to and
selectably connectable, one at a time, to any.one of a
plurality - of number comparators for ascertaining the
expected numerical value of the mext message number
to be presented to that number comparator then. con-

‘nected to the display indicator.

" Another feature of this invention is a multidigit num-
ber display visual indicator common to and selectably
connectable, one at-a time, to any one of a plurality of
number comparators, a plurality of stepping keys one
of which is associated with each digit of the display in-
dicator for advancing by one, with- each operation of a
key, the numerical setting of the corresponding digit in

that comparator.then connected to the display indicator.

Another feature of this invention is a multidigit num-
ber  display visual indicator common to and selectably
connectable, one at a time, to any one of a plurality
of number comparators, a resetting key associated with
the .display indicator for causing the units digit to-be
reset to a numerical value of one, and for causing the
higher denomination orders .to ‘be reset to a numerical
value of zero in that comparator then connected to.the

In an automatic telegraph communication system, each
outlying station. transmits.a._plutality of ‘groups of char-

‘acters, each group of characters respectively ‘comprising -
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predetermined combinations and s sequénices of ¢haracters;-

which combinations and sequences of characters réspec:
tively represent the incoming channel code and message
number, other channel code and message numbers from
previous transmissions, end of message numbers code,
precedence codes, routing indicators, end of routing in-
dicators, text of message, and end of message signal. The
characters as received at the switching center are storéd
in a primary tape perforated by the reperforator-trans-
mitter associated with the incoming line termination while
awaiting switching and the retransmission of the text of
the message. . The received groups of characters, with

the exception of the text of the message and the end'
of message signal, are also reperforated in a secondary

tape by the reperforator—transmitte’r associated with the
director and stored therein while awaiting switching and
retransmission. 'The director, under control of the
precedence codes, the routing indicators and the end of
routing indicators perforated in the secondary tape, se-
lects an outlet or outlets via which predetermined groups
of characters perforated in the secondary tape, and the
text of message and the end of message signal perforated
in the primary tape, may be retransmitted to the re-
perforator-transmitter associated with the selected outlet
or outlets having access to the called line or lines. "When
the transmitter associated with the director has read
and transmitted the end of routing indicators, the last
character of the end of routing indicators is left under
the sensing pins of the transmitter.

A feature of this. invention is an organization of cir-
cuits and equipment, in an automatic telegraph com-
munication system, comprising a character counter and

means controlled thereby for automatically suppressing,.

at the start of a message transmission cycle, the transmis-
sion of the character in the secondary tape remammg
:under the sensing pins of the transmiiter from the previ-
ous message transmission cycle, for then permitting the
transmission of the immediately succeeding group. of

characters’ which comprise the incoming. channel code

and message number from. the last transmission source,
and for thereafter suppressing the transmission of the suc-
ceeding- group.or groups of characters representing chan-
nél codes and message numbers from previous transmssion
sources until a predetermined character such, for exam-
' ple, as. “carriage return” perforated in the secondary

&

feed,” neithier of which two characters is srgmﬁcant of:
an’ assigned message precedence code, for causing: the’
message to be accorded the same high précedence:as if:
the two characters immediately succeeding “line feed” -
were indicative of a high degree of precedence. .

In a comprehensrve telegraph communication system
comiprising a large plurality of switching centers, -and

-serving a very large area, the total area served by the

- _systém may be resolved into a few major geographical
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tape is read, which character is employed-to again enable

the transmitter . to proceed with the transmission of the
succeeding characters in the secondary tape.

. Under certain traffic or maintenance . conditions, it is
advantageous’ to. suppress also ‘the transmission ‘of the

group of ‘characters representing, the” 1ncom1ng channel -

" code and message nimber of the last transrmssron source
as perforated in the secondary tape

50

A feature of this invention is an. orﬂamzatron ‘of cxr- L

_ cuits ‘and equipment, 'in -an automatlc telegraph com-
* ‘munication system,
'°w1tch1ng means -for suppressmg, at will, the transmrs-
sion of the group of characters representing’ “the incoming
channel code- and message number from the Tast trans-
mission source’ and. the. succeedmg group or groups of

characters representmg the: channel code -and- message .

number. from previous transmrssron sources as perforated
in the secondary tape, and for resummg the “transmis-

55

comprlsmg “manually controlled )

- gion’ of succeeding .groups. of characters-in-response to.

and under the. ¢ortiol of the readmg ofa predetermmed

“-chatacter such, for example, as’ carrlage return, perfo- :

rated in the secondary tape. -

- Antother featuse of -this mventron isan organrzatron of -

cireuits ‘and equ1pment in an‘automatic: telegrapn com-
mumcatron system, comprising. means responswe to thc,

‘sensing of a predetermined: received character such, for.
.- exampley as line, feed”: precedmg a_choice .of partrcular ‘
assrgned *two-

character ‘sequences: followed by - “space,”

S ‘fespon: Ve to the’
‘non-assrgned characters’ 1mmed1ately succeedmg - lme

f tWo.: ‘other and -

"75

- changeable * connector devices:such; for example, as P
70
’ ,:‘-rmterconnected after 1nsta11atxon at the customers pre-:;

‘customer placed:the ordet for the system. - ‘The apparatus”.. .

_~shippéd to the Customer’s premises and installed. "Sueh
60

;.jtrme ‘consuming and expenswe
_commumca’uon system: in which the major portlon ‘of the -~

‘Circuitry is wired: at the factory.’ The circuitry is resolved ©:
mto_functronally specialized circuit ‘units, the’ connectlonsa ;

areas each of which embraces a plurality of switching
centers. Each switching center, in turn, embraces in-its
service aréa a plurality of stations each serving a smaller
area such, for example, as a city or town. ' Bach station
may, if requrrcd, serve as a manual transfer.or relay
point for "4 tributary station or stations-not drrectly
reachable by a telegraph line.

It is an object of this invention to provide means
whereby niore efficient use may be made of telegraph
message routlng codes. The major geographical areas,
being few in number, may be distingnished by a simple
routing code consisting of three letters. The switching
centers, being more numerous, may be distinguished by
a more ‘complex routing code consisting of four letters.
The stations may be distinguished by six letter code; and -
the tributary stations may be distinguishedrby a sever.
letter code. '

A featuré of this - invention is- an organization -of
circuits and equipment, in an automatic telegraph com-
munication system, comprising means: for utilizing es-
sage routing codes consisting of a plurahty of letters, and
wherein the numbers of letters in - the several- routing
codes may ‘be varied in’ accordance with the number of
destinations to be-distinguished and the complexrty of the
route selection to be accomplished.

Another feature of this invention is an organization of
circuits ‘and equipment, in an automatic telegraph com-
munication system, utilizing routing codes consisting of a
plurality of characters which may vary in number, com-
prisinig means$ for detecting thé eccurrénce of an invalid
routing letter or symbol in"all except the final letter of
the-code and for causing thé routing codes, and -the mes- -
sage which follows to be sent to an intercepting position
known as the - miscellaneous: intercepting” posrtlon If
requited; the circuits may readily be adapted, in a similar
manner, to detect -and respond aJso to an 1nva11d ﬁnal:
letter of a code. ‘

The system 1nc1udes what may rbe termed a regular e
or intentional intercept position to which certain calls are -
directed in regular process and a miscellaneous: intercept---
ing position to which certain- calls’ are directed due ‘to
incorrect drrectmg ¢odes or othér malfunctron. ST

In telegraph communication systems, known as prrvate_-
line systems, it has’ heretofore been the. practrce to-engi-.
neer, 'design - and- construét such systems -to- meet the
highly specific trafiic requlrements existing at the time the

in such systems is wired.at the factory i in‘a¢cordance w1th;
the circuitry based - upon -the” traffic: requxrements, s

systems- once installed, lack flexibility. to meet changmg’
traffic condmons, and changes, -when'. necess1tated are:

“Accordingly,. it is'a broad ‘object: of" the prescnt inven-
tion;‘to provide a hrghly flexible: prrvate line “telegraph :

to each of which. circuit- umts are terminated-in readrly,,

jacks which, by means of plgs and cords, may:] be readxly
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an incoming message as received at a switching center
is perforated in a primary tape associated: with the in-
coming line termination. Each incoming message is
preceded by one or more routing indicators by means of
which the message may be directed to one or more ult-
imate station destinations or, in order to establish a con-
nection to an ultimate station destination, the message
may be routed through one or more other switching cen-
ters. Each routing indicator comprises a group of letters
significant of a different destination ‘or route, and -is
separated from the succeeding routing indicators by either
a “space” symbol or a “carriage return,” “carriage return,”
“line feed” sequence of symbols. A “space” symbol indi-
cates that the preceding letter is the last in a group of
letters representing a routing indicator, and also indicates
that it is followed by another routing indicator. A “car-
riage return,” “carriage return,” “line feed” sequence,
when followed by a D or Z indicates that the preceding
letter is the final letter 'of a routing indicator which may
be the only routing indicator; or the letter may be the
final letter of a routing indicator which is the last of a
plurality of routing indicators. A ‘“carriage return,”
“carriage return,” “line feed” sequence when followed by
an R or U, indicates that one or more routing indicato
is to follow. ) :

The director reads the routing indicator or indicators
from the primary tape, determines from a translation of
the routing indicator or indicators the route or routes
required and, at the same time, sets up and stores a two-
letter outlet indicator code for each outlet required. As
the director reads each letter of a routing code from the
primary tape, the Baudot code element combinations
respectively. representing the routing letters are stored
verbatim. A two-letter outlet code translator, operated
under control of received routing indicators in accordance
with a specified cross-connecting arrangement, causes the
generation and storage of 2 two-letter outlet identifying
code. - The stored Baudot code -elements respectively
representing the two-letter outlet indicator code, and the
elements of the corresponding multiletter routing indi-
cator -code are subsequently applied to the reperforator
associated with. the director and cause the 'two-letter
outlet indicator code and the multiletter routing indicator
code to be reperforated in the secondary or director tape
in the order mentioned. - i

At the ultimate station destination, or at an intentional
intercept position, the message may be printed-on a page
printer which is capable of accommodating a maximum
of ‘nine ‘seven-letter -routing  codes in a single line of
printed characters, therefore, it is necessary, in order
to keep the format clear, that a “carriage return,” “car-
riage return,” “line feed” sequence should follow each
ninth routing indjcator. Although each routing indica-
tor received, of which there may be a large number, is
succeeded by either -a- “space” symbol or a “carriage
return,”™ “carriage return,” “line feed' sequence, there is
no way of determining which is required until the two-
letter outlet:code has been read and continuity has been
established to the desired outlet. Since “carriage return,”
“carriage return,”-“line. feed” followed by a D or Z
indicates that the preceding routing indicator is the last or

only routing indicator, the letter D or Z following the:
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attempts to ‘transmit more than nine routing indicators
to a specific outlet, then the counting means in the outlet
will condition the circuits of the director to insert a
“carriage return,” “carriage return,” “line feed” combina-
tion immediately following the ninth routing indicator
which, as earlier stated, keeps the format clear by limit-
ing the number of routing indicators to nine, the maximum
number that can be accommodated on a single line in a
page printer. After the “carriage return,” “carriage re-
turn,” “line feed” combination of characters followed by
a D or Z has been read and stored in the secondary tape,
after suitable testing for the availability of the desired
outlets, and when all of the desired outlets are found idle,
they are seized and made busy to the other directors.
When the precedence indicator code was read from the
primary tape and reperforated in the secondary tape, a
priority or precedence indication was registered in the
director at that time. When the outlet or outlets are
seized, the precedence indication cross-connecting code is
applied, via a common cross-office multiple, to facilitate
the connection of an outgoing machine corresponding to
that degree of priority. The incoming line over which the
message was received is uniquely identified by the cross-
connecting code pattern which is connected to a common
cross-office multiple. - When the desired outlet is seized,
the line identifying cross-connecting code pattern is ap-
plied, via the cross-office multiple, to the outgoing ma-
chine selection and link circuit or circuits, and prepares
circuits to effect the association of the incoming line with
the appropriate outgoing machine or machines.

The common portion of the incoming cabinet circuitry,
known s the “sequence circuit,” is now released and
may be used to service other incoming message traffic.
The selected outlet or outlets now proceed to select an
idle machine or machines connected to an outgoing trans-
mission facility of the required priority, and insert the
appropriate message number characters in accordance
with the destination called for, followed by the transmis-
sion of the remainder of the preamble and, finally, by
the text of the message.

Accordingly, a feature of this invention is the provi-
sion of means for reading the routing indicators, deleting
the characters or symbols between succeeding routing
indicators, and in lieu thereof transmitting a “space”
character.

Another. feature of this invention is the provision of
means ‘for counting the number of routing indicators
directed to a single outlet, and when the number .of rout-
ing indicators exceeds nine to condition the director to
delete the “space” character succeeding the last routing
indicator, and in lieu of the “space” character to transmit
the “carriage return,” “carriage return,” “line feed,” suc-
ceeding the ninth routing indicator. -

Another feature of this invention is the provision of
means for recognizing the “carriage return,” “carriage
return,” “line feed,” D (or Z) combination of characters
signifying that the preceding routing indicator is the last,
and means responsive to the reading of the “carriage re-
turn,” “carriage return,” “line feed,” D (or Z) combina-
tion to cause the director to seize the outlets correspond-

" ing to the said routing indicators, and to transmit the data

“line feed” symbol must be read in order to determine

the circuit action required. .

The director reads the two-letter outlet indicators from
the secondary tape which, in:conjunction with the-route
previously selected, causes an outlet having access to one
‘or more ‘outgoing lines to be “gated” for each two-letter
.outlet indicator as it is read, Cross-office transmission of
‘the routing indicators, to-and through the outlet: which
is “gated,” is now effected. . e e
“~ As the.director reads the secondary, tape, it deletes the
*carriage Teturn,” “carriage return,” “line feed” or “space”
character following each:routing-indicator, and. in -lien
tHereof transmiits ca “space” . character.:- If; the director

70

stored in the secondary or director tape cross-office to the
machines associated with the outlets.

Another - feature -of this® invention is the provision of.
means responsive to the reading of the “carriage return,”
“carriage return,” “line feed,” D (or Z) combination of
characters from the secondary or director tape for effect-
ing the release of the:director and, at the same time,
inaugurating the cross-officé transmission of ‘the text
of the message from the primary or incoming line tape.

- Another, feature of this invention is the -provision of
meais in the.director for inserting a two-letter combina-

. ion to precede éach message which is routed to miscellane- -

J5 ous.intercept, 1o apprise, the miscellaneous: ih‘t@xf_'cfgpt at-
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tendant of the identity of the- mcomlng line ¢ver ‘which
the message was received.

Another feature of this invention is the provision at the
outlet of means for checking for the presence of an R
or a U as the first letter of a routing indicator, and means
responsive to the absence of an R or U for inaugurating
the operation of a director tie-up alarm and the concomi-
tant visual display of the two-digit outlet identification
for the outlet in which the absence of an R or U is de-
tected.

Another feature of this invention is the provision of a
means resident in the director for decoding each routing
indicator, means for generating a two-letter outlet identi-
fying code respectively corresponding to each routing
indicator, inserting each two-letter outlet identifying code
in the secondary or director tape preceding its correspond-
ing routing indicator, means responsive to said two-letter
outlet identifying code for selectively unblinding the re-
quired outlets, and suppressing the cross-office transmis-
sion of said two-letter identifying code; but permitting the
cross-office transmission of the corresponding routing in-
dicator.

Another feature of this-invention is the plonslon of a
means whereby, when all of the required outlets have
seized an idle reperforator, the director is conditioned to
transmit cross-office from the secondary or director tape;
the message number and precedence prosigns are trans-
mitted to all outlets; the routing indicators are selectively
transmitted only to the corresponding outlets, and the
transmission of the two-letter outlet identifying codes is
suppressed.

Another feature of this invention is the provision of
means in the director for storing data corresponding to the
two-letter outlet identifying. code perforated in the sec-
ondary or director tape, holding said stored data until all
of the required outlets have been ascertained, and .then
simultaneously bidding for all of the outlets required by
the director.

Another feature of this invention is a multilink sequence
circuit, one link being furnished for each director; said
sequence circuit links being activated under control of a
two-letter outlet identifying code stored in the director
and ‘the routing indicators respectively. corresponding to
the said two-letter identifying codes being transmitted
only to the corresponding outlet under the selective con-

trol of the two-letter outlet indicators. stored. in the sec- .

ondary ogadirector tape.
-Another feature of this invention is' a means responswe
to the cross-office transmission of the “carriage return,”

“carriage return,” “ling feed,” D (or Z). combination )
stored in the secondary or director tape, signifying the end.

of routing indicators, to cause the cross-office transmission
of the text of the message stored in. the primary or-in-
coming. line tape to the seized outlet or: outlets.” -

Another- feature of this invention is'the provision in
each’ outgoing line .cabinet of :a plurality  of channel-
number generating circuits, cross-connecting: means for
flexibly associating certain of said channel-number -gen-
eratmg circuits with the-bid receivers in-the same out~
going line cabinet. :

Another feature of this 1nvent1on is the prov181on in
each outgoing line: cabinet of manually settable means for
flexibly - associating - the -channel-number. generating. cir-

cuits with the several types of “outgoing transmission

facilities served by that" particular outgomg line cabinet.
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“carriage réturn,” “cartiage return,” “ling feed” combings .
tion of characters succeeding the last channel number,
said “carriage return,” “carriage return,” “line feed” com-
bination constituting ‘an “end-of-address” code.

Another feature of this invention is the provision of
means whereby the two bid receivers in each outgoing
line cabinet may be “paired” and thus caused to operate
as a “team” serving a single outlet, thereby doubling the
maximum number of ouigoing machines available to serve
a given outlet.

Another feature of this ‘invention is the provision of
means whereby the director may. bid for the service. of
either a “regular” or a “priority” reperforator-transmitter
machine associated with an. outlet, in-accordance with the
priority prosign preceding the message.

Another feature of this invention is ‘the provision of
means. in the channel-number generating circuit for auto-
matically inserting the previously deleted ZCZC combina-
tion of characters when the message is delivered via an
outgoing trunk circuit.

In the telegraph switching system herein disclosed, the
equipment is designed fo terminate a maximum of 100 in-
coming lines, two incoming lines being terminated in each
incoming line cabinet; and, therefore, envisaging a maxi-
mum of fifty incoming line cabinets. For identification:
purposes, the fifty incoming line cabinets are resolved -
into seventeen groups, each” group, except the last, con- . -
sisting of three'incoming line cabinets; the last group-con-
sisting of ‘only “two incoming line ‘cabinets. Each' in-
coming line cabinet houses two incoming line reperforator-
transmitters. Therefore, each group of incoming line
cabinets, except the last, co‘mprises six reperforator-trans-
mitters, the last group comprlsmg ouly four reperforator-
transmitters.

Accordmgly, a feature of this invéntion is a means for -
apprising the selected outlet in the outgoing line cabinet

~ of the identity of the incoming line over which the mes-
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sage was received, in order that the outlet may effect its
connection to the correct incoming line. -This identifying .
means comprises.a group of ten cross-office multiple con-
ductors, six of which conductors are energized on a three-
out-of-six code basis to identify the group of incoming ling
cabinets, and four of which conductors are enérgized on'a
two- out-of four code basis to identify the parucular in-
coming:line .of the group. .
Another feature: of ‘this invention is the prov151on of
means:for. counting the number of routing indicators di-
rected: to a specific outlét,-and when the number of rout-
ing indicators exceeds mine to -automatically reroute the
message to the mlscellaneous mtercept position, .- :

Another feature’ of this invention is the provision of

circuitry for utilizing a single ‘cross-office - conductor for

the fransmission of :message- traffic; for activating alarm R
circuits, ‘and for holdmo the estabhshed cross-office - gon-
'nectlon L

Another feature ‘of this. mventlon is a sequence. c1rcu1t e
- having’two regular gates designated A and B, respectively, . -0

for controlling access to. outgoing transmission facilities;

-the A and B gates bemg ‘alternately usable durmg penods'

of heavy traffic, but with the A gate being’ successively
usable ‘during periods. of light: traffic; ‘the ‘fraffi¢ density
controlling ‘the’ length of a guard interval” between the

; use of the gates, the length of sald guard mterval varymn :

each outgoing line cabinet of -circuitry -controllable by

manually settable switches for .conditioping- the" -output

format of the channel-number generating circuits in con-
sonance with the requirements of the outgoing transmis- -«

sion - facility. or- facilities - served by that partlcular out-
- going line cabinet.: e

. Another feature of. this invention is the prov1s1on of
means, in“the channel-number generatmg eircuit assxgned'

4 to'serve a. multlstatxon lme, for automancally msertmg the

75‘

i Jin accordance - with the density of the traffic.
Another feature of this invention.is. the provision . in-

. the ‘appended claims, and the drawings; in: which:

_These and other objects:and features of the’ inventx
will be mote apparent from the descnptlon which:follows;

Flgs 1 thrpLgh 9, when arranoed w1th respect 10




2,078,534

11

a trunk from a switching point, and an originating posi-
tion line local with regard to the switching point;

Fig. 3 shows incoming line cabinet No. 02; terminating
a line from a single sending station located at a point
served by a plurality of outgoing lines or trunks; and also
terminating a line outgoing from intentional intercept;

Fig. 4 shows outgoing line cabinet No. ¢0; terminating
a multistation outgoing line;

Fig. 5 shows outgoing line cabinet No. §1; terminating
a single station oufgoing line, and two outgoing lines,
each respectively serving a single receiving machine lo-
cated at the same switching point;

Fig. 6 shows outgoing line cabinet No. 02; and Fig. 7
shows outgoing line cabinet No. 03; these two outgoing
line cabinets jointly serve as the termination for six single
station outgoing lines or trunks handling traffic to the
same distant office or switching point;

Fig. 8 shows outgoing line cabinet No. 04; terminating
a line to miscellaneous intercept;

Fig. 9 shows outgoing line cabinet No. §5; terminating
a line to intentional intercept;

Fig. 10 shows the arrangement of Figs. 1 to 9 to illus-
trate an exemplary combination of incoming and out-
going line cabinets;

Fig. 11 is an enlarged section of tape illustrative of the
pattern. of perforations in Baudot code required to ex-
press all of the characters, numerals, and those symbols
which indicate non—printino functions in'a page printer,
which are employed in the operation of the telegraph
system herein disclosed;

Fig. 12 shows the characters received for a typical in-
coming message at a switching center from a station on
a multistation line; and as reperforated by typing reper-
forator I~TRA in tape 1-PTA;

Fig. 13 shows the characters reperforated in tape I-
PTD by reperforator 1-RD associated with the diréctor;

Fig. 14 shows a typical outgoing message as reper-
forated in tape 4-PTA by reperforator 4-RA, and as sub-
sequently delivered via tape transmitter 4-TTA (for ex-
ample) to a station on a multistation line;

Fig. 15 is a simplified illustration of the method by
which the routing characters as received are translated
and thereby effect the operation of one or more routing
relays from a multiplicity of such routing relays;

Figs. 16 through 147 when arranged with: respect to
each other as indicated in Figs. 148, 149 and 150, dis-
close the circuits and their relationship as employed at a
switching center. in an exemplary automatrc telegraph
communication system;

Figs. 16 through 80 disclose those circuits which are
included in the incoming cabinets to perform the recerv—
ing, switching and control functions;

Figs. 81 through 146 disclose those circuits whlch are
included in the outgding cabinets to perform the t_rans-
mission, switching and control functions;

Fig. 147 discloses in detail a power distribution ' circuit

and its associated alarm relays and lamps, one of” which-

circuits is furnished in each i mcommg line cabmet and in
each oufgoing line cabinet;

Fig. 148 shows the arrangement of the block dragram
comprising Figs. 149 and 1505

Fig. 149 shows the arrangement of Flgs 16 through 80
and Fig. 147; and K

Fig. 150 shows the arrangement of Flgs 81 through
146,

To facilitate a complete and clear understandrng of the
invention,-a general description is given of the functions
of the ‘principal component units, and general organiza-

' tion within-the system, and a general outline of the func-
tioning of the system. . This is followed by an explana-
tion of the “detached contact” symbols used inthe de-
tailed disclosure. - Finally, the detailed operations of the
circuits 1nc1dent to. the. transmrssron of -various types -of
-.messqges throughout the system are descrlbed
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In order to minimize the number of reference charac-
ters used to designate the components shown on the draw-
ings,- the reference character or characters appearing in
the specification, in each instance, consist of a numeral
followed by a dash and one or more letters or numerals
such, for example, as “1-PTA.” The numeral “1” indi-
cates that the component is located on Fig. 1, and “PTA”
identifies the particular component. On the drawing, the
numeral “1” is omitted; and it is to be understood that
the component, in each instance, when referred to in the
specification will be preceded by the numeral appropriate

to its location on the drawings.

Gencral description of system

The teletypewriter switching system herein disclosed is
constructed from two basic groups of circuit units; an
incoming line cabinet such, for example, as shown in
block diagram form in Fig. 1, and an outgoing line cabi-
net such, for example, as shown in block diagram in
Fig. 4. Each incoming line cabinet houses circuitry for
terminating two incoming lines or trumks, or, alternma-
tively, a multiparty incoming line and an incoming line
or trunk, together with selecting, storage and control
equipment for setting up connections to the called destina-
tions, via the outgoing line cabinet. Each outgoing line
cabinet houses circuitry for terminating four outgoing
paths, each of which may be used as an outgoing trunk
termination, or, alternatively, for example, only one of
which outgoing paths may be used for terminating an
outgoing multistation line. Each outgoing line cabinet
also houses selecting, storage and control equipment un-
der control of the ¢ircuits in the incoming cabinet. Other
utilizations of the outgoing line terminations may be
made as will appear in the detailed description which
follows.  Each incoming and each outgoing cabinet is
respectively equipped with its own power supply. A com-
plete system employs one or more incoming and one or
more outgoing line cabinets suitably interconnected as
diagrammatically illustrated in Figs. 1 through 9, and
when arranged with respect to each other as indicated in
Fig. 10.

The incoming line- cabinet such, for example, as No.
80, diagrammatically shown in Fig. 1, is that combina-
tion of circuits in an automatic telegraph switching sys-
tem office. which receives- the teletypewriter' messages
from  the incoming lines or trunks terminated therein,
and which form a part of the overall switchimg system.
The incoming line cabinet circuits receive the teletype-
writer signals -from the incoming lines or trunks, and the
receiving equipment causes the perforation of a repre-

- sentation of the incoming signals'in a paper tape, as indi-
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cated at I-PTA, in a special teletypewriter machine
known as a reperforator-transmitter After having re-
ceived these signals, it is the function of the recervmg
c1rcu1t to read the routing information which is perfo-
rated i in the tape preceding the text of the message, which
Touting information indicates the destination or destina-
tions of the particular message involved, and to transmit
this message across office to outgoing cabinet circuits
which have access to outgoing transmission facilities as-
sociated with the trunk or station destination or destina-
tions indicated by the routing information,

Basic elements of an incoming line cabinet circuit

The components of ‘an incoming line cabinet will be
described with reference to Flg 1.

-'An incoming line cabinet is equipped with two incom-
ing line terminating circuits “designated i-ILA and i-
ILB, respectively, each of which is adapted to receive
signals from ‘an incoming' line. Only one of these in-
commg “lines"is adapted to ‘be connected o a line which
is associated with a multistation line., Either or both
incoming- line . circuits : may,  however, .be emiployed to
terminate ‘a- srngle station line or-trunk. - Another basic
component 'of ‘an’ incoming: line ¢abinet s’ the common



‘2,078,584

13

director 1-DIR. The basic circuits of the incoming
line cabinet are therefore three: two line - terminating
units and one director. In addition to these, the cabinet
.contains the necessary alarm arrangements both visual
and_audible, not shown in Fig. 1, the teletypewriter re-
perforator-transmitter units, the reperforators being des-
ignated 1I-TRA, 1-TRB, and 1-RD, respectively; and
the transmiters being designated 1-TTA, 1-TTB, and
1-TTD, respectively; one reperforator-transmitter - being
provided for each incoming line termination, and one for
the director elements, In addition each incoming cabinet
. contains the necessary rectifiers, not shown in Fig. 1, for
the conversion of the alternating-current power  supply

to the direct-currént voltages required by the-circuits. -

_ 'The incoming typing reperforators 1-TRA and 1-TRB
have respectively ‘associated therewith, through their re-
spective reading contacts, the circuitry indicated by 1-
DRA and I-DRB, and the control circuits 1-CA and
1-CB. The circuitry indicated at 1~DRA, for example,
comprises -a decoding arrangement ‘which enables -the
decoding of the received precedence indication preceding
a message, which is perforated in primary tape 1-PTA,
and in accordance therewith to control the seizure of a

5
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cross-office transmission facility under the control of the -

common director 1-DIR.

The incoming tape transmitters 1~TTA and i-TTB
have respectively associated. therewith, through their re-
spective. reading contacts, the. circuitry indicated at 1-
DTA and 1-DTB. The circuitry indicated at 1-DTA,
for example, comprises a- decoding -arrangement which
enables the decoding of the characters. perforated. in pri-
mary tape 1-PTA, and in accordance therewith to cause
‘the reperforation of certain. parts of the message in the
secondary tape 1-PTD produced by the. reperforator
.1-RD associated with. the .common  director 1-DIR.
~ The common director 1-DIR comprises the reperfo-
rator-transmitter indicated. by 1-RD and 1-TD, the stor-
ing and control circuits 1-DS; routing relays I-RR, busy
test circuit 1-BT, director decoder and routing fan 1-DD,
and bid control circuit 1-BC.- These circuits, considered
together, function to establish connections from thein-
coming lifle cabinet circuitry, via the ¢ross-office: multiple
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conductors 1-X0, to the outgoing line cabinet-or cabinets.

The number comparator:seléctor circuit -NCS, which
is flexibly cross-connectable by means of -patching cords

45

to the common number comparator 1-NC, is. furnished

in-common to the incoming lines A and B, and ‘provides
an arrangement whereby the numbers precedmg messages
received from either of the incoming lines may be checked
to- assure numerical consecutiveness. - The receipt.of a
non-consecutive message number will energize the alarm

i-NCA to apprise the attendant of a trouble:condition. .

50

The operation of  the above-mentioned’ c1rcu1ts ‘will

" Jater be described in detail.

The ‘outgoing line cabinet such; for exarnple, as out-

going cabinet No. 08, diagrammatically shown in Fig. 4,

is. that “combination of circuits in an automatic tele-
graph switching system office which transmits the mes-
_sages-to the outgoing lines' of trunks terminated thetein,
and which form -a part of the overall switching system.
The outgoing line cabinet circuits receive the message
- which, after receptlon by the mcommg ‘cabinet, ‘were
stored preliminarily in'the tapes in ‘the ‘incoming lihe
cabinets and which messages, if not of high-precedence,
“are transmitted across-office at.a speed of 200 words per
minute.
line cabinet, cause a tape to"be perforated in a reperfo-
rator-transmitter which is associdted: with the -outlet’ or

The- messages, ‘when. recéived at thé'-outgoing .

55
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- received signal combinations are also printed:on the: tape
65
o functlons

~-appear on the output of a page’ printer, but” will; -

outlets having access: to the outgomg transmission fa- -

cility or facilities serving the station or stations of destina- .

tion, or- with an outlet: havmg access: 1o -a* tran$m1ssxon
facility which will transrmt the message toward e »statlon
of ultimate destination’ via another ‘switching pomt". “ The.

messages, the routing-information of which' is stored in

the tapes inthe outgoing hne cabinets; are then: Arans-

’75'

tenitional intercept position, or:a multistation line.

by ‘means of patching- cords; L
repeater circuit, 4-RPA, for example, may; by means.of -

" forated tapes produced by the typing’ reperforators “forms:
70,
. _cabmets
i the operaticnof. the: system; and: the equtval
. ;foratlons representatlve of i
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mitted to-their respective outlets as the outlets become
available. .

Basic elements - of outgoing line: cabinet

The basic circuits of the outgoing line cabinets ate

therefore three: the bid receiver circuits of which there
are two, respectively identified .as 4-BRA and 4-BRB;
the message number gerierating equipment of which there
aré seven units, respectively designated 4-NGA - to
4-NGG, inclusive; and having associated therewith: four
number  generator transmifter-distributors ‘respectively
designated 4-NTA to 4-NTD, inclusive; and “the -line
transmission reperforator-transmitter units of which there:
are four. The reperforators aec designated 4-RA; 4RB,
4-RC and 4-RD, respectively; and the transmitters are
designated 4-TTA, 4-TTB, 4-TTC and 4-TTD, respec-
tively.
" In addition to these, the cabinet -also-contains two ma-
chine selecting and link circuits designated 4-MSLA and
4-MSLB, respectively; two bid receivers designated 4-
BRA and 4-BRB, respectively; and four line repeater cir- .
cuits designated 4-RPA to 4-RPD; inclusive. g

The machine selecting link 4-MSLA, for example, se-

Jects” an idle reperforator such, for example, as: 4-RA

associated with the transmittér 4~TTA, and. establishes
a transmiSsion path thereto. The. bid receiver circuit,

-4-BRA for example, controls the selection of the desired

outlet, and. also establishes a connection’ to-the number
generating equipment. “Associated -with -the: number

-generating equipment are the “end of number” 4-ENG,"

and four “ZCZC”. generators designated 4~ZCGA to
4-ZCGD, respectively.- The number generating equip--
ment is designed to function with-a-trunk, a line to a
manual relay point, a single station line, a line to an in-
The:
association of the number generating equipment with the
number ‘genérating transmitter-disiributors. 4-NTA, -4-

NTB; 4-NTC ‘and 4-NTD to implement the insertion of

the appropriate numbers for transmission to any de-

sired type of line, is effected by setting the manually

operated number generator control sthch 4—NMGC to
the ‘appropriate. position.

The - transmitter. -start -circuit 4—TS is’ assocxated w1th )
the tape -transmitters. of 4~TTA, -4~TTB, and 4~FIC, -
and. functions' to- comtrol - the starting of “the: outlying

transmitters. connected:- to.-a multistation line.

The line repéater circuits 4-RPA fo 4-RPD,. 1nclu-
sive, -are flexibly: cross-connectable tothe tape. transmit- "
ters such, for example, as 4-TTA, 4-TTB, and 4-TTC
and “any. -predetermined

a selector swifch, be connected to any idle. reperforat

,transm1tter machine of ‘a predetermined -group. such, f ro

example, as the ‘group-consisting of -machines. 4-TTA,"
4-TTB; and 4-TTC. . The line repeater circuit,: when -
seized, “applies- the, appropnate potentials to the outgomg
transmission facxhty to effect the transmission of- 51gnals :
to.the. distant terminal, station-or stations. ‘

The - operation. of the above—mentloned 01rcu1ts w1ll_ ‘
later, be described in detail. s

18 teletypewriter. systems it which sxgnals are recelved
by a_reperforator which- perforates the. received: signals
i a tape and.in which.symbols corresponding :to: th

certain symbols- are usedto.represent the: non- printing -
These non-prmtmg function symbols: will'not::

ith
the exception of the. space symbol, ‘be printsd on th per-

ing:a part of the equlpment in theé several mcommg line
The various characters and symbols employed

e‘current pulses, are
trated'in . Fig. 11.: :
F1g 12 shows the char cters Whlch' would
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forated in a tape such as indicated at 1-PTA for a typical
incoming message as received at a switching center from
an outlying station on a multistation line, The character
“H” at the extreme left-hand side of the figure is the
first sign or character to be received and reperforated.
‘The tape shown in Fig. 12 will also be referred to herein-
after as the primary tape.

Fig. 13 shows the characters which would be per-
forated in the tape associated with the director, the in-
formation corresponding to item 1 in Fig. 12 having been
deleted, and a two-letter outlet identifying code, gen-
erated by the director, having been inserted to precede
each routing indicator; items 8 and 9 of the primary
tape being stored therein awaiting retransmission.

Fig. 14 shows the characters stored in the tape of one
of the perforator-transmitter machines associated with
an outgoing line.

Form of switching information in. the received signals
by means of which the incoming line cabinet circuits
are controlled

Messages received from incoming lines are preceded
by a preamble such as illustrated in Fig. 12, and com-
prising all of the items preceding item 8. Item 8 is the
text of the message, and is followed by item 9, the end
of message signal.

The preamble of the message includes precedence or
priority characters, shown as item 5 in Fig. 12, which
precedence or priority characters determine the degree
of priority which the message is to be accorded in its
retransmission.

The degrees of priority are basically two:

High precedence, indicated by the letters ZZ, YY, or

Low precedence, indicated by the letters PP, MM, or
RR.

EXPLANATION OF THE PARTS OF THE MESSAGRE
FORMAT :

Start of message (Fig. 12, item 1)

The letters combination ZCZC, as received, always in-
dicate the start of a message. This combination of
characters might legitimatedy appear as a part of the
text of a coded message, on rare occasions, in which
case it would be treated as a false “start of meéssage”
as will Jater be described.

Message number (Fig. 12, item 2)

This combination -of elght characters SEAT209¢ (of
which this combination is only ‘typical) 'is the message
number. - The three letters (SEA) indicate the line identi-
fication, - while the -three numerals (209) following in-
dicate the serial number of the message.

The three letters may be ‘any . desired combination
with one excéption; in the case of a multistation line,
the first character represents the outlying station on a
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multistation line which is transmitting, and must be one -

of the five letters A, S, I, D, or R,

The three numerals, in thrs instance 209, are checked
in the number checking circuit to ascertain if the num-
ber of the message currently received from a given out-
lying station is numerically sequential with respect to
the preceding message received from the same station.
This checkmg operation enables the system to detect Iost
messages.

Other message numbe;s (Fzg 12; item 3)

Other message’ numbers from. previous transmissions

may appear, with no limit as to the number there might -

be. These previous message transmission rumbers are
discarded by the director circuit exeept when the: mes-
sage, for reasons to be.later described, _is sent to- Imscel-
Ianeous mtercept :
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End. of message numbers (Fig. 12, item 4)

The combination of the characters <<= infiicates
the end of message numbers. The receipt of this par-
ticular combination of characters indicates that the pre-

cedence indicator characters are to follow.

Precedence indicators (Fig. 12, item 5)

The precedence indicators may be one of two kinds.
The combination of characters ZZ indicates a flash mes-
sage. - Certain definite treatment is accorded this mes-
sage as indicated by the Z symbol. - The YY emergency
precedence and OO operation immediate, are accorded
the same precedence treatment, except that, in the case
of the combination ZZ, provision may be made to sound
an audible alarm at the ultimate destination.

The PP (priority), RR (routine), and MM (deferred)
are given another type of treatment.

Basically, in the system herein disclosed, there are
only two types of precedence: the ZZ, YY, and OO are
accorded the high type precedence; and the PP, MM,

‘and RR are accorded the lower type of precedence.

Roitting indicators (Fig 12, item 6)

A routing indicator always begins with a space -fol-
lowed by an R or a U, and may contain 4, 5, 6, or 7
characters including the R or U, but not the space, and
indicates a station of destination.. There will be as many
routing indicators as there are destinations, and there is
no limit to the number of routing indicators that may be
inserted.

. Each of the 7 characters that may possibly appear in
the routing indicator has a specific functional meaning.
For reference they will be indicated as follows, and will

‘be referred to by their respective sequential posmon num-

ber, from left to right.

RBWEMKP
U
1234567

Position 1.—This character is always R or U, and in-
dicates the beginning of a routing indicator.

Position 2.—This character indicates the network serv-
ing a particular group activity, = The decoder circuit must
recognize 16 characters in this position, 8 of which, B,
C,G,J, M, N, P, and U have been assigned.

Position 3.—This character indicates a geographical
area, these areas being on a world basis. The decoder
circuit must recognize 16 characters in this position, 14
ofwhlchADEFHKLMQ,STVWand
Y have been assigned.

Position - 4.~~This character indicates the switching
points in the area, and the decoder circuit must recog-
nize 26 characters in this position.

Positions 5 and 6.-—These characters, M and X, in
this instance, are taken together, and.the combination
represents a station associated ‘with a ‘given switching
point. The decoder circuit will recognize 20 charac-
ters in each of the two .positions. Thus 400 tributary
stations can be served by each switching point in any

area that is designated by the two characters m p051-

tions 5 and 6, respectively.

Position 7.—This character, K, in this instance, is
a further indicator beyond the tributary statxon and has
no assigned function in this circuit.-

The routing indicators may:require more space than
is-available-on one line of a page printer, therefore the
<<= combination ‘of characters may appear betwéen

~a‘routing indicator and the succeedmg routmg indicator.

The operation of the ‘decoder “circuit responsive to the

reading ‘of the <<= combination of characters. will

be described in a later portion of this descnpnon
End of routing mdzcators (Fig. 12, ztem 7 ).

ThlS combmatlon of characters, -
. L= DD
Z-
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with D or Z in the fourth place, indicates the end of
routing indicators,

Message text (7ig. 12, item 8)

_This. portion. of the tape contains the text of the:

message. . This, of course, may be of any length. In
the interest of speed of service, however, ‘the text of
the message should be kept within definite limits.
arbitrary maximum of ‘600 words is suggested, where a
word, on the average, means 5 Baudot code characters
followed by a space. Longer messages  should be
broken up into several individual messages.

End of message signals (Fig 12, item 9)

The=NNNN combination of characters is the signal
recognized as the end of the text of the message,
and, responsive to the reading of this. combination of
characters, the decoder circuit acts to effect the termi-
nation of a specific connection.

Fig. 15 dxagrammatwally illustrates - the relation of
the ‘tape sensing contacts, the decoding relays, and- the
director fan relays and routing relays.

The reperforator-transmitter -
A vital part of the switching system herein disclosed

An *
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is an electromechanical machine known as a reperfora-

tor-transmitter. - Such machines are well known in the
art: A suitable machine for the present purpose is de-

scribed in Patent 2,348,214, granted to E. A. Gubisch -

on May 9, 1944. - Each incoming line cabinet is equipped
with three such machines such, for example as indi-
cated by 1-TRA, 1-TRB, and 1-RD in Fig. 1. ~Each
outgoing line cabmet is equipped with four such  ma-
chines, such, for example, as indicated by: 4-RA, 4-RB,
4-RC, and 4-RD in Fig. 4.

These machines consist of two basic portlons the re-
ceiving portion; and the transmitting portion.

The receiving portion consists of a reperforator which,
upon receiving a Baudot code signal combination from
any source, causes local areas-in-a transverse section of
a paper tape to be perforated or remain: unperforated
in accordance with an individual as51gned combmanon
for each symbol or function.:

- The transmitting portion consists of a sensing head
which reads the perforated tape, and then opens or closes
a circuit through a distributor to transmit ‘signals cor-
responding. to the perforatéd or unperforated -areas;  The
reading contacts of the transmitting portion are.inde-
pendent of the distributor contacts which “transmit the
signals, and each set of contacts can be controlled sepa-
rately by external circuits: - The reading: head -of the
transmitter is normally spaced from the punch block:of
the. perforator and the: punched tape therebetween' is
looped.  “When . punching of - the tape ends:the trans-
mitter has the unique. ability to climb. up the tape as the
tape between the. perforator . punch block and the tape
transmitter becomes taut and is thereby: enabled to read
and transmit the last character. perforated in: the ‘tape.
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- going transmission facility.

Each line. termination. in the .incoming line cabinet is

equipped with.a reperforator-transmltter which is- ar-

- ranged on the receiving side with a speed control -gear”

60

sh1ft so that it can receive mcommg -message traffic:

. from lines through whxch s1gnals are ‘incoming at 60, 75,
“or 100 words per minute.
equipped with means. for fyping on the perforated tape.

" The transmitting’ portion. of -the’ repérforator-trans-
mitter - machine- transmits-at- a- single- speed which: is

~-substantially higher than the speed at which .the fastest
signals may be received.  This single-speed: may be 200
words per :minute;. for-instance.

. per minute, depending upon the quahty of the line.
Each reperforator is also -

65
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'The - group -of. -circuits.’ constltutmg the dlrector A8
equipped with ‘a reperforator-transmltter wh1ch isoar-

ranged.to receive and transmit at a fixed -speed of: 200-
words per minute, for instance, but 1s not equlpped to '

"type on the petforated tape. ,

7 “mum of five transmitters ‘connected to'it.
,statxons are each equlpped w1th ‘a multxstatlo control-

‘signals when finally received in the i incoming hne cal

“ kinds:
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Tape splicing

The system herein disclosed is equipped. with a tape -
slicer, well known in the %it, which provides.a means -
for splicing in-a new roll of unperforated tape when the -
supply runs low, without requiring the removal of the old." <
tape from the reperforator-transmiiter. By the use of the - -
tape ‘splicing device, it is unnecessary. to stop incoming i+
traffic ‘or to switch to another reperforator-transmitter
machine while inserting a new supply of tape. )

GENERAL METHOD OF OPERATION
Elements of a teletypewriter switching office

All teletypewriter message switching systems, whether
of the manual or the automatic type, have one basic
operating feature in common. - This operating feature ds
that a teletypewriter station, served by a line terminating
in a telegraph switching office, transmits a message, in -
accordance with a telegraph signal code, to a telegraph -
switching point or office where it is recorded. In the
presént system, and. in‘all similar systems heretofore. in
use, the message-is recorded in a paper tape by a combi-

- nation of punched holes.
25

In the preamble to the message. are combinations-of
characters (see Fig. 12, item 6) indicating the point or
points of destination of the ‘message. These symbols
must be read by some means in the telegraph switching
office to determine over what lines, outgoing from the
telegraph switching office, the message ‘must be trans-
mitted to reach the station or stations of destination
directly, or indirectly, via‘a trunk which extends in the
direction. of its ultimate destination through one or more
other switching offices, if the ultimate destmatlon is too
remote for direct transmission thereto. :

In a manual telegraph sw1tchmg system, the perforated
tape as received on the mcormng line receiving reperfo-
rator is physically removed in its entuety or a section of
{it'is torn out of the reperforator and'is carried to.the tape
transmitter serving the outgoing line indicated. by the
routing indicators in the preamble. Then the tape is
inserted in the tape transmitter of the indicated outgoing
tine- and the signal combinations perforated therein are
transmitted to the proper station connected to the outgomg
line.

In an automatic system such as this, however, in brief:
the routing indicators are automanc_ally read from the

-tape; connections between the incoming reperforator- -

transmitter in the incoming line cabinet and. the. désired -
outgoing reperforator-transmitter in the outgoing:line:
cabinet or cabinets are automatically set up over whit are
termed cross-office paths as indicated at XO.in Figi:1;
the received message is then transmitted across the office '+
to be stored in tape in the outgoing liné cabinet: posmon St
or: posmons, to await its turm for- transmlssmn to: the out-,

-Types-of i mcommg lines ..

’I‘he mcormng “lings are’ assoc1ated w1th the transxmtters,
in the outlymg stanons _The outlymg stations setved‘by :
the- selected incoming . hnes ‘may transmit at any ‘one of
three possible. transmission speed 60, 75; or 100 words’
Th

outlymg station, therefore, may be at any d1stance f
the switching center, with any kind: of transmi
fac1hty, the. only. operatmg limitation - being that “th

must be on an. open and . closed or polar. chrect-curr'e,

The i mcommo hnes that' may be termmated are of_ ou

(H A multistation lme whlch may: have up toa maxi
“These outlymg
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(2) Single station lines which are equipped with a
single station line unit.

(3) Trunks which connect this- telegraph sthchmg
center to other telegraph switching centers.

(4) Single stations which are within loop length of the
telegraph switching centers, or which may be located in
the premises of the telegraph switching center, or in
proximity thereto. When the transmitting stations are in
the premises of the telegraph switching centers, they are
known as originating positions.

In the first three cases, the lines are supplied with
power from the telephone company telegraph test room.
In the last case, power is supplied from the power supply
panel in the incoming line cabinet, using a line current
of 20 milliamperes.

Cross-office transmission speed

The optimum efficiency in the use of the equipment in
an automatic telegraph message switching system is ob-
tained when the speed of message traffic across the office
is at a maximum. In this system, the cross-office trans-
mission speed is at 200 words per minute. Except in the
case of messages having a high precedence, where the
cross-office transmission speed is greater than the trans-
‘mission speed of the outlying station served by the in-
coming line, a complete message is accumulated in the
primary tape, before the cross-office facilities are made
available for cross-office connections. That is to say,
the tape perforated by the reperforator-transmitter con-
nected to the incoming line is completely perforated with
‘the message and all other necessary signals (see Fig. 12),
before cross-office transmission is allowed to proceed, in
order to obviate the necessity for accommodating the
‘cross-office transmission speed to the slower speed of
transmission of the incoming line. This is facilitated
in the system herein disclosed by counting the complete
‘messages received in, and transmitted out of, the incoming
line cabinet.  An exception to this procedure is made,
however, in the case of priority messages. In the case of
priority messages, cross-office transmission begins im-
mediately after the routing indicators have been read.

The incoming message is received

The incoming message is received in the reperforator
portion of the reperforator-transmission, 1I-TRA, in-Fig.
‘1, for example. During its reception, if 2 ZZ or YY
precedence code (see Fig. 12, item 5) is read, an indica-
-tion is given by the decoder, 1-DRA in Fig. 1, for ex-
ample, that such a message is present in: the mcomlng
machine.

When a ZZ, YY, or OO precedence code is read, or
‘an end of message signal (see Fig. 12, item 9) is read,
the transmitting portion of the repérforator-transmitter
associated with the incoming line circunit is enabled to
proceed to read the preamble to determme the dlsp051t10n
of the message. -

Search for- start of message signal

The transmitting portion of the reperforator-transmitter
associated with the incoming line now searches for the
start of message signal ZCZC (Fig. 12, item 1). There
will be some extraneous characters between the end of
message signal from the. previous transmission and the
beginning of the new message. These extraneous charac-
ters are discarded in a manner that will later be explained.

When the ZCZC combination of characters 1nd1cat1ng the

start of message is read, the director.1-DIR in Fig. 1, for
example, will be attached to the incoming line from whlch
transmission is being received, if and when it becomes
available; as each incoming line cabinet is arranged: to
terminate two incoming lines, and the one director. alter-
nately serves both incoming lines in common.

Check of the message number

The first function of the director.is to check: the- mes—
sage number. -Each message, as currently received, con-
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tains a nimber which, as previously-explained- under the

heading of “Message Number,” must be greater by one
than the number of the preceding message received from
the same outlymg station.

In each incoming line cabinet there are five number
comparators, one for each station of the five stations on
a multistation line. If the incoming line to which the
director is attached is a multistation line, the particular
number comparator that is required for that station on
the incoming line is automatically selected by means of
the first character, S, for example, of the line identifica-
tion (Fig. 12, item 2). If the incoming line is a single
station line, one number comparator is used, and auto-
matic selection is not required.

The numerical portion, 209, for example, of the number
is compared, and if the message number checks, the numi-
ber comparator is stepped forward one step. If the mes-
sage number does not check, an alarm is given.

Use of reperforator-transmitter in the director

"It is necessary that the director be attached when the
ZCZC combination of characters (start of message signal)
is read; because that portion of the preamble of the mes-
sage corresponding to that shown in Fig. 12, items 2 to 5
inclusive, must be stored in the secondary tape (Fig. 13)
for subsequent retransmission, and this storage is effected
in a tape perforated by the reperforator-transmitter 1-RD
which forms a part of the director 1-DIR, as shown in
Fig. 1.

The re perforator-transmxtter in the director is a major
element which functions in the basic method of operating
the system herein disclosed.

Th’s telegraph switching system is designed primarily

‘as a means for switching messages intended for more than

one destination. Essentially, a message . preceded by a

single routing indicator is treated as a multiaddress mes-

sage having only one destination and therefore only one
routing indicator.

This system, therefore, provides a means for reading
all of the routing indicators that are perforated in the
pnmary tape, and for storing all of the routing indicators
in the secondary tape, and for prefacing each routing indi-

cator in the secondary tape with a two-digit code (BO,

for example, see Fig. 13, item 6) indicating the outletre-
quired for each routing indicator. There is no limit as to
the number of routing indicators that can be employed.

When all of the routing information:has been read

from the secondary tape, then a single bid can be made

for the required outlet or outlets, and only a single cross-

office transmission of the message is then required.

Every director, therefore; can process multiaddress

‘messages, and there is one director for each of the two
lines terminated in each incorning line cabinet.

The precedence of the message read
The precedence prosign (Fig. 13, item 5) is then read
so that the director may be apprised as to what cross-office
transmission treatment is required. Special reperforator-

transmitter machines are provided in the outgoing cabinets

for the priority messages, and the director must indicate

. the degree of priority to be accorded to a message when
making a bid to the outgoing cabinets for the use of an

outgoing transmission fac1hty These specxal reperforator-
transmitter machines are given preference in the use of
the outgoing transmission fac111tles )

Reading .of rotltmg mdtcatars

. The director reads a routmg indicator, and “from it
determmes ‘to which outlet in the outgoing lme cabmet
the message is to be sent.

A decoding circnit is actuated which: does two thmx,s‘

(1) It identifies a partxcular outlet as the one that will
be requlred when a bid is made‘to a circuit, called herem
a bid receiver; s ‘

(2)- Tt generates a two-digit mdxcatxon of the outlet.

Thls two-digit outlet mdlcatlon, followed- -by: the routing



" recéive:the 'message
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-indicator, is then recorded in the (secondary) tape of the
'director reperforator (see Fig. 13, item 6). A similar
‘action takes place for all routing indicators -that are
present, until the combination of characters. <<{=D
(Fig. 13, item 7) isread, which combination of charac-
ters indicates that all of the routing indicators have been
processed _The director, therefore, concludes this phase
‘of its operation with a stored indication in the perforated
secondary tape of all the outlets that are required, and of
all of the routing indicators. Each routing indicator is
preceded by a two-digit indication of the outlet to which
it is to be sent. The routing indicators are respectively
retransmitted only to the partrcular outlet to which each
applies. :

Request for 'pérmiss_ion to bid

The director is now ready-to make a bid for connection
to-the bid receivers associated with the outlet involved.
It is possible that more than one director may be in ‘this
same condition at one time and therefore more than one
director may be attempting to make a bid to a partlcular
bid receiver. Only one director, therefore, is permrtted
to effectively make a bid for a bid receiver at any one
time. The director, when ready, indicates to a sequence
circuit its readiness to bid. In its turn, therefore, depend-
ing upon the chronolog1cal order of its bidding, the direc-
tor will be given permission to bid.

The bidding sequence, however, is not 1mmutab1e I
a certain number of directors simultaneously make a bid,
they will be electrically isolated from other directors that
may subsequently make bids.

The first. group of directors to have made bids will
then be served before a_group which subsequently make
bids may be served. No' director, therefore, is given
preference because of its inherent circuit position, but the
‘directors are given preference solely on a basis of the
time¢ at which a director makes a bid relative to the
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time at which a bid is made by the director or directors .

having a subsequent posmon in. the sequence circuit
chain,

When the. sequence circuit gives the director permls-
sion to bid, the director circuit tests the bid receivers.to
.ascertain if ‘the bid receivers that are required by the
-director, are busy. If one or more of the bid recejvers

are busy, the sequence circuit will wait. until all: of -the.

wanted bid receivers are idle. The maximum waiting
time, however, is only that interval of time. required for
the cross-office transmission of the preamble and the
routing indicators. )

When- all' of the required b1d receivers: are free, the

director-makes a: bid to-all- of the requlred bid: receivers;
" and when the bid for the bid receivers is-accepted, the

sequence circuit is released, and it is.then. enabled to
serve the next director.. ‘

The next . director waiting to be served can make im-
mediate bids, provided, however, that the bid is not for
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_issing the bid receivers.
y'equlpment then “transmits. the text of the message -(see
-Fig. 12, item 8) to the selected -outgoing . reperforator-

-When all of the bid receivers have selected idle reper-
forator-transmitter machines, and in the case of trans-.
mission to a multistation. line have. inserted the message.
numbers in the tape, the director is then. activated ‘to
transmit the preamble

Transmission of common portton of: precrmble '

The director then transmits, to all of the selected
outlets, all of the preamble up to but not including the
routmg indicators (see Fig. 13, items 2 to'5, 1nc1us1ve)
This is transmitted- from the director machine. i

All' of the cross-office transmission circuits are then
temporarﬂy bhnded

- Fransmission of routzng mdzcators

- The director now reads the two—letter outlet mdtcator
(see Fig. 13, item 6) preceding, the first routing indica-

“tor, which action completes the’ transmission . circuit for

the first routing indicator only. -~ The ‘routing indicator
is then transmitted to the partrcular outlet involved only.
The’ drrector continues -this, process for each succeeding
routing indicator, in its furn, and thus only those routing
indicators that are pertinent to a grven outaomg line will
be- perforated ‘in the tape which is used in transmlttmg
to that line.”

‘At the'‘end of the cross-office transmrssron of the routing
1nd1cators ‘the director is° dismissed, thereby - also. dis-
The i incoming lin€ -terminating -

transmitter machme or ‘machines” over a s1ng1e ‘wire-
cross-office path such as path 1-TRY,-shown-in Fig. 1.

“The bid réceivers, having been dlsrmssed are then avail-
‘able to receive btds from -other dxrectors for the selec-
tion of other idle reperforator-transmitter machines ds-
sociated with that outlet, and the director.is-available to
process a message from the other mcommg line in the
same 1ncommg line cabinet. .

End of message » o
When the end of message 51gna1 (see Frg 12 item’ 9)

.is read from the primary tape in the incoming: line cabi-- .

net, the ‘cross-office path is disconnected, and. the out-

gomg reperforator-transmltter machine is now made idle,
~and, therefore, is available for -use in connectron wrth'

_ the servicing of other messages

50

55 outgoing .line, all of the characters -perforated : in the

‘the 'same bid receivers requested by the director which -

made the previous bid. A plurality of-simultaneous bids
can be it progress prov1ded that they do not conﬂrct ‘with
respect to the bid receivers wanted. g

. time.
60

In the process.of making the bid, the. dlrector trans<

mits. information-to all of the requlred bid receivers;indi-
cating the. 1dent1ty of the mcommg hne for which: the
connection is requrred :

. Actioti. of bzd recewers ‘_ :

The- b1d receivers must now take several steps

- one machme is -associated with. an’. outlet.

the bxddmg penod SRR O

" acters 1ud1catmg the 1dent1ty of the trunk can,now ;

They
- must,‘,select. an idle reperfor,ator—transmrtter_,machme; to:
Jn:practically.all.cases more .than .. =
“The bid re- -7
ceiver must; therefore, ;select an’ Adle. reperforator-trans- o
" mitfer machine; either:for regular- or. -prioritytransmis-
-sion..” The information as to-the degree of- precedence to.
e accorded the transmlssron has also been given durmgv, '

“transmitted:

”.'gomg lifie, all .of the: characters 111ustrated An F ig.

The circuits"are now .in condition for the transmlssmn
of the ‘accumulated:traffic ‘as perforated in the tape of
the outgoing reperforator-transmltter as 111ustrated m-f S
Fig.- 14. . .

T}ansmzsslon of traﬁ‘lc in zape of outgomg reperforator— :
- transmitter . :

When transm'ssron is to be drrected to'a multlstatlon'j,

cutgoing tape, as illustrated in Fig. 14, items:0 to 9, in+
clusive, are transmitted.” The combinations’ of characters™:
to the left of itetn 0 in Fig.'14 are not transmitted’ at thls’f,
Their functions will . later ‘be explamed
“In the ‘case of transmission to.an outgoing trunk
characters illustrated in Fig. 14, items:2 and 4 to“
clusive;

the
S ine
; are perforated in the tape; ‘except’ that the cha

any desired combination. =
When the characters perforated in, the tape

(1) In the case of transmlssmn 0.4 multlstatlo\ olt-

cept those to the left



‘the channel-number generating equipment, and are elec-
trically inserted in the transmission to the outgoing trunk,
but are not perforated in the tape.

Explanation of detached contact circuit symbols

The “detached contact” method of exposition used in
Patent No. 2,722,675, granted to J. Michal and R. E.
Staehler, November 1, 1955, has been adopted for use
in this disclosure. In the detached contact method, the
relay contacts generally are not shown adjacent the mag-
netic core and winding or windings but are separated or
detached therefrom. The core, as may be seen from
reference to Fig. 16, is represented by a small rectangle
and is given a functional designation such, for example,
as ILTA. In the specification, the relay is referred to
as 16-ILTA, where “16” indicates the figure number
of the drawing on which the core is located, and “ILTA”
signifies “Incoming Line Trouble, CCT. A” as the func-
tional designation of the relay. On the drawing, each
of the contacts controlled by the relay, and shown on
the same figure with the winding, is given a designation
such, for example, as ILTA-2 placed in proximity to
the contacts, where “ILTA” indicates that the contacts
are controlled by the winding of relay ILTA located on
the same figure. When the relay also has contacts lo-
cated on another figure. of the drawings, the contacts
are given a compound designation such, for example,
as 16-ILTA-5. In the specification, the contacts may
be referred to as 43-16-ILTA-5, where “43” indicates
the figure number of the drawing on which the con-
tacts are located, “16” indicates the figure number of
the drawing on which the core is located, “ILTA” is the
functional designation, and “5” is the contact number.

Contacts which are closed when the relay is deener-
‘gized, known as “break contacts,” are represented by a
'single short line perpendicular to the line representing
the conductor, while contacts which are closed when
the relay is energized, known as “make contacts,” are
represented by two short crossed lines diagonally inter-
secting the conductor line. ~-A “break™ and a “make”
contact connected together on one side, in close proximity
to each other, and with the designation “C,” indicate a
‘set of “continuity” or “make before break™ contacts.: A
cross bar switch is indicated by one or more vertical lines

‘and one or more horizontal lines intérsecting each other :

and having a circle ‘at the point of intersection to indi-
cate a contact between the conductors. The selecting
.and holding magnets of the switch are identified by a
compound designation, similar to that used for a relay
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core, to indicate the location as to figure number and - -

the identity of the switch. The contacts of the switch
.are designated in-a manner similar to that used for re-
lay contacts, to indicate of which switch it is a part,
its fizure number. location, and the number of the con-
tact.

contacts of the machine and are designated in a manner
similar. to that used in designating a relay core. The
reading and.sensing contacts are shown as a single line

having a plurality of contacts associated therewith, and ...

are suitably designatéd to indicate figure number loca-
tion, the machine of which they are a part, and a con-
tact identifying number The other contacts of the ma-
chine are designated in a manner similar to that used
in designating. rélay. contacts. “Keys, lamps, rotary " se-
lectors, etc. are shown in the conventional manner em-
ployed heretofore.

A ‘circle euclosmg a.—, 4, or ~ sign indicates that .

Similarly, in a reperforator-transmitter, the mag- -
nets are shown physically: separated from the several

50
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the- conductors. terminating ‘thereon: are to be connected,
respectively, to a source of negative 48-volt direct cur- ..

rent, a source of positive. 130-volt direct current, or-a
source of low voltage - alternatmg current the potentxal
-of which is as indicated. "

Since, in many instances, the detached contact method

‘of ‘exposition results in a drawing wherein .the circnit .
elements ~have “no’ apparent” physical ‘connection; w1th
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response to received Baudot code signals.

24

‘each other, it is to be assumed that all of the sub;ect

matter appearing within the confines of a single sheet of
patent drawing constitutes a single patent figure unless
otherwise indicated.

" When the subject matter of a sheet of patent draw-
ing includes more than one figure, the subject matter
of each figure will be enclosed within light broken lines,

and will be identified by a separate figure number.

The reperforator-transmitters required to operate with
the circuits disclosed and described herein are of two
general types: the typing reperforator-transmitter, and
the non—typmg reperforator-transmitter.

The typmg reperforator-transmitter such, for exam-
ple as is diagrammatically indicated by TRA and TTA
in Fig. 1 may be of the type disclosed in Patent No.
2,348,214 granted to E. A. Gubisch, May 9, 1944. This
patent discloses a mechamcaL arrangement in a tape

‘printer, whereby contacts are operated by pull bars that

are selected by the positioning of notched code ‘bars in
A plurality
of such contacts are provided, each contact being. op-
erated in response to a different received Baudot code
combination; the character corresponding to the received
Baudot code being printed on the tape as it is perforated.
‘Another embodiment of an arrangement suitable for

‘use in the present circuit, to recognize received Baudot
code signals, is disclosed in Patent No. 2,375,794 granted

to F, S. Kinkead and W. Y. Lang, May 15, 1945. In
Patent 2,375,794 an arrangement in a page printer is
disclosed, whereby one or more contacts are operated by
the positioning of selector vanes in response to received
Baudot code signals, The operation of each contact
causes the operation of a respectively associated relay in
a decoder or fan circuit. ‘The combination of operated
contacts is arranged to correspond to received Baudot
signals; the ‘character correspondmg to the received

‘Baudot code being printed on the page of the printer,

A machine such, for example, as indicated by TRA
and TTA in Fig. 1, embodymg electrical and mechanical
features suitable for use in the present circuit is the No.

'28A typing reperforator-transmitter, manufactured by

the Teletype Corporatxon of Chlcago Illinois. The 28A
machme is used in the incomirg line cabinet to reperfo-
Tate, prmt and retransmit- the received Baudot code
signals. In addltlon the operatlon of -the reperforator

_punch interponents in the receiving typing reperforator

cause the operatwn of one or more contacts, each of

‘which contacts, in turn, -causes the operation of a re-

spectively correspondmg .decoding relay.  The operation
of the decoding relays, in turn, causes the operation of

‘fan circuits, whereby the received precedence cade com-

bination is recogmzed and control c1rcu1ts are- actuated
in accordance therewith.

The non-typmg reperforator-transmitter such, for ex-
ample, as is diagrammatically -indicated by RD and TD

‘in Fig. 1 may employ, as its non-typing reperforator por-

tion, a machine of the type. disclosed . in Patent No.

2,490,608 granted to W. J. Zenner, December 6, 1949.

This patent discloses a mechanical arrangement for reper-
forating in a tape, but not printing, the Baudot code com-

‘binations correspondmg to received Baudot code signals.
-A machine such, for example, as‘indicated by RD and TD
in Fig, 1, embodymg electrical .and mechamcal features

suitable for use in the present circuit-is the No. 28B non-

-typing reperforator:transmitter, manufactured by the Tele-

type Corporatlon of Chicago, Illinois. The 28B machine

‘is used in association with the director in the incoming
‘line cabinet to reperforate and- retransmit ‘the Baudot

code ‘signals ‘received from- the retransmitters assocxated

‘with-the incoming ‘lines.

The: non-typmg reperforator-transmitter ‘$uch, for ex-

'ample, as’is diagrammatically indicated by RA and TTA

in Fig. 4 may employ, as its non-typmg teperforator por-
-tion, “a machine of-the ‘type® disclosed. in Patent No.
2490 608 granted to W. J. Zenner, December 6; 1949,
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which was previously described. A machine such, for
example, as indicated by RA .and TTA in Fig. 4, embody-
“ing electrical and mechanical features suitable for the
present ‘circuit is the No. 28C non-typing reperforator-
transmitter; manufactured by the Teletype Corporatlon
of ‘Chicago, Tllinois. The 28C machine is used .in the
outgoing line cabinet to reperforate the Baudot code sig-
nals transmitted thereto from the retransmitters in the
incoming line cabinet, and to ‘rétransmit the signals to
the outgoing transmission facilities.

The tape transmitters such, for example, as are indi-
cated by TTA and TD in Fig. 1, and as indicated by TTA
in Fig, 4 are similar in constriction and operation, and
may be of the type. discloséd in Patent No. 2,213,475
granted to-A. H. Reiber, September 3, 1940.

The 28A typing reperforator-transmitter may be ar-
ranged to receive Baudot ‘code signals from the line at
the selected one of several different line tramsmission
speeds and to retransmit the signals across office at a
much higher speed. = :

The 28B non-typmg repeiforator-transmitter is ar-
ranged to both receive and to retransmit at high speed.

The 28C  non-typing reperforator-transmitter is ar-
ranged to receive signals at high speed from the cross-
office transmission path and to retransmit the signals to
the outgoing transmission facility. at the selected one of
several different lower speeds -

The originating position equrpment as d1agrarnmat1—
cally indicated by OP, in Fig. 2, comprises a_keyboard
controlled tape perforator, a page printer for producing
‘a printed record of the charactérs correspondmg 10 the
Baudot code signals as they ‘are petforated. in the ‘tape,
a tape transmitter of the type wherein the tape sensing
contacts “climb” the tape to enable the readlng of last
code perforated, and a “hard gate” tape transmitter into
which tape perforated at an intercept position may be
inserted for retransmission; these two tape transmitters
enabling the attendant to introduce into the transmission
system, either messages originating and perforated at the
switching center or messages which were directed to and

" 'were perforated at either the miscellaneous or intentional
intercept positions. The keyboard controlled perforator
. may be of the type .disclosed in Patent-No.. 2,255,794,
_granted to R. A. Lake, September 16, 1941.
printer may be of a type disclosed in Patent No 2,505,-
729, granted to W. J. Zenner,:April 25, 1950. - The tape

climbing transmitter-may be of ‘a type disclosed in Patent _

No. 2,213,475, granted to A. H., Reiber, September_3,
1940.  The “hard gate” transmitter may be of a type dis-
closed in Patent No. 2,296,845, granted to W. T. Goetz,
September 29, 1942, A machine such, for example, as
indicated by OP:in-Fig. 2, embodying electrical and me-
chanical features suitable for the present ¢ircuit is the
No. 28ASR automatic send and receive machine, manu-
factured by the. Teletype Corporation of Chitago, Illinois.
Machines of this type may alsobe employed at the out-
lying statrons, and are disclosed in the application identi-
fied J. P. Mahony, B. Ostendorf, Jr., ‘G. Parker and R. A.
Vanderlippe, entitled “Station Control Circuit for Multt-

station Line,” Serial No. 760,510, filed of even date here- -

with. The latter- Mahony et al. apphcatmn also discloses
and claims features ‘relating-to: the- outlying : station - cir-

cuitry such as is adaptable to cooperate with the circuitry

of the instant switching center’ disclosure..

‘The Teceiving only typing reperforator such; for ex-
ample, as- dlagrammatlcally indicated for mlscellaneous
intercept in Fig. 8; and such as is also employed at certain
~of the outlying’ stations, may be of afype. disclosed in
.- Patent No. 2,329,206, “granted to C. A Levin and C. W. -
~ Swan, September 14; 1943,
received Baudot code sxgnals and prmts on a page the
characters corresponding thereto.

: A rotary. selector switch such, for example, as is- dra- :
- grammatically indicated in the left-hand portion of Fig. 4 -
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ThlS machine responds to

2,078,534

26
"may-be of a type disclosed in Patent No.: 1472.465
granted to O. F. Forsberg, October 30, 1923, -
A crossbar switch such, for example, as is 1ndlcated
by. the rectangle MSLA in Fig. 4 may be of a type dlS-
5 closed in Patent No. 2,021,320, granted to J.-W.-
clds, November 1935; and is used to effect the selectlon :
of a transmission path from the incoming to the out-
‘going lifie cabinet,

The several message counting circuits' such as are
respectively shown in Figs. 17, 22, 29 and 37 are of the
type disclosed and claimed in ‘the application of P. H.
Weatherill; entitled “Reversible Counting Relay Chain,”

Serial No. 760,441, filed of even date herewith.

The disclosures in patents and in the patent applica- -
tions - above-referred to are incorporated herein by ref-
erence as part of the present specification,

DETAILED DESCRIPTION
Receiving loop termination
GENERAL ARRANGDMENT :
As stated in .the general descrlptlon with reference to
Figs. 1, 2,-and 3, each mcommg cabinet circuit is ar-
ranged to terminate: two .incoming Tlines. -In the follow-
ing' description these are referred to as the “A” and “B”
circuits; circuit components ‘having the same function in
‘the A and B c1rcu1ts are indicated by a change in suffix,
for example, relays 16-ILA and 28-ILB; 16-RECA and
28-RECB; and -so forth.  The variations in . apparatus
and circuitry between circuits- A and B arise, in general,
from the fact that-only circuit A is adapted to be asso-
ciated ‘with a multistation line.

An mcommg line appears in -this circuit as the two
~wires of a loop such, for example, as 16-TA and 16-RA,
the circuit for which is brought through the windings of

the polarized relays 16-ILA and 16-RECA and through

the terminal room 16~TR of a commercial toll center, at

which point the operating potentials for the line are sup- s
_ plied. ‘The function of the polarized relays 16-1LA- and. o

16-RECA is to receive the teletypewnter mgnals from

the loop. . RE
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Loop currents

. When operatmg under the condition in whrch the op-‘
eratmg current-'in the loop is supplied from a pomt’ 5
external to. the switching center, which point may, for:-" . -
‘example, ‘be the terminal room in a commercial -toll
:center building, as indicated at 16-TR; one of three con
ditions ‘of loop currents can' be-used, as follows

*20 ‘milliampere neutral signals, -
50 60 milliampere neutral signals, or:
T30 mllhampere polar srgnals

" When the polar neutral key 16—PNA and the key 16-
‘MAA are ‘operated to the positions respectively: desc
in the next three paragraphs, an “equivalent biasing ¢
rent” will flow in the biasing windings of relays 16—REC
‘and 316-ILA.. The “equivalent brasmg current” ‘is- that
current flowing in the biasing winding, which current mul—l
tiplied by the turns of the biasing winding will prodice”
a-value -of ,ampere: turns. equal-to one-half of thv ampere'
0 turns developed in the line winding. ;

When 20 mllhampere ‘neutral srgnals are used the POL-{.
NEUT. key - 16-PNA is placed ‘in. ‘the . NEUT posxtlon,‘“;
fand the  Key. 16—MAA 1s placed in the “20” posmon,« i

&

" No. 2 contacts of key 16—PNA ‘and the prnn'ary
‘biasing) winding of: polarlzed relay 16—RECA to._gro
At the same time; 2 crrcurt is completed from _4

. ondary (or brasmg) wmdmg of polarlzed relay 1

_- toiground. . Under these conditions’the. “equivalent

“ing current” ﬂowmg sin ‘the’ btasmo wmdmgs of ,pola
Tor 1t

75 effect of the lme current
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- When 30  milliampere polar sigiais are used, the
POL NEUT key 16-PNA is placed in the POL position
which removes the bias from .the primary (or b1asmg)
"winding of polarized relay 16-RECA, but a circuit is
"completed from 48 volts negative, through resistor 16—
R5A, the Nos. 3 and 4 contacts of key 16-PNA, and the
“secondary (or biasing) winding of polarized relay 16-ILA
which is thereby provided with a bias equivalent to ap-
proximately one-half of the line current, so that under
a zero line current condition, polarized relay 16-ILA
will always move to its spacing contact.

When 60 milliampere neutral signals are used, the
POL-NEUT key 16-PNA is placed in the NEUT posi-
tion, and the key 16-MAA in the 60 position, thereby
“completing a circuit from 130 volts positive, through
resistor 16-R1A, the No. 1 and No. 2 contacts of key
16-MAA, the No. 1 and No. 2 contacts of key 16-PNA,
and the primary (or biasing) winding of polarized relay
16-RECA to ground. At the same time, a circuit is
completed from 48 volts negative, through resistor 16—
R3A, the No. 4 and No. 3 contacts of key 16-MAA, the
"No. 5 and No. 4 contacts of key 16~PNA, and the sec-
“ondary (or biasing) winding of polarized relay 16-ILA
to ground. Under these conditions the “equivalent bias-
ing current” flowing in the biasing windings of polarized
relays 16-RECA and 16-ILA is equal to one-half of the
effect of the line current.

In the circuit operations to be hereinafter described,
‘it is assumed that the system is to be operated on the
“basis of 60 milliampere neutral signals.

It is to be further assumed that the main power switch
has been turned on, thus supplying power to the various
sources of potential conventionally shown as “—,” “4-,”
or “~” symbols within a circle, and thereby placing the
system in an operating condition.

Power alarm relays 35-BPA and 35-BGA are operated
in response to the application of positive and negative
battery, respectively.

Perforation of received signal in tape

Under a closed or idle condition of the receiving loop,
“polarized relay 16-RECA is energized by the line loop
current through its secondary winding, and its armature
is held in a position to close its No. 1 contacts, thereby
closing a circuit for holding the select magnet 16cSRTA
"of the TRA reperforator-transmitter operated to positive

10

15

20

25

8,978,584

28

" Incoming loop busy indication ~7
When the receiving loop individual to incoming line A,

_for example, is closed or idle, the armature of polarized

relay. 16-ILA is energized by the line loop - current

.through its primary winding, and its armatore is held in
_a-position to close its No. 1 or marking contacts.
relay follows the incoming signals, the armature . will
travel back and forth between contacts 1 and 2, and on

As this

‘each closure of contacts No. 2 completes a circuit through
contacts 16-JLTA-2 which will light the incoming line
A busy lamp-16-BI over an obvious circuit. Therefore,

-as the signals are received, the lamp 16-BI will flash, and
-this-flashing indicates that signals are being received. . If

the loop goes- open, contacts No. 2 of relay 16-ILTA

~will be closed and the lamp 16-BI will light steadily un-

til, after-a suitable time -interval, an open loop alarm

.condition .is recognized by -the open loop alarm circuit

16-OLA, which will complete a circuit to cause relay
16-TLTA to operate from positive 130. volts and to Iock

_up through resistor 16-R7A, No. 1 contacts on relay

16-ILTA, and contacts 16-43-SALA-1 to ground.
OPEN LOOP ALARM.
Relay 16-ILTA operated
( 1) Opens its No. 2 contact and extmgmshes the in-

" coming line A busy lamp 16-BI;

30
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130 volts through resistor 16-R6A. The receipt of a -

train of impulses representing a teletypewriter character

opens and closes the line loop, thus starting the receiving - -

element of the RTA machine, and-will: cause a set of
_holes representative of Baudot code characters or sym-
bols to. be punched in the receiving tape. The holes
‘punched. will correspond to those code elements of the
signals in the incoming train of pulses that are closed or
marking when received.

. ‘The character or symbol represented by these holes
will also be typed on the receiving tape.

INCOMING LOOP STATUS INDICATION
General

As mentioned in the descrlptlon of Fig. 1 in the fore-
going, the two incoming circuits, respectlvely de31gnated

50

b5

‘A and B therein, with which the.incoming cabinet is_-

“equipped are both available for the receipt of the signals
from trunks.or single station lines. . Only one, the “A”
‘circuit, however, is equipped to receive signals from a
multistation: line, which requires that special arrange-

65

ments, to be described hereinafter, be provided for the. .

control of the transmitter start equipment in the outgoing
cabinet circuit: The two incoming. line.circuits A -and B,
‘housed in an incoming line cabinet, differ from each
other only in_ this respect.” The followmg descnpnon of

“the -alarms;” therefore," apphes equally to both mcommg ‘

circuits.

70

(2) Closes its No. 3 contact and nghts the line trouble
lamp 16-LTL;

(3) Closes its contact 43-16-ILTA-4 and lights the
minor pilot lamp 43-MPL;

(4) Closes its . contact 43—16—ILTA-5 and extends

‘ground_ through relay contacts 43-SALA-2, 43-35-

SAN-1, the No. 2 and No. 1 contacts of audible alarm

,key 35-AAK, and relay contact 35-BGA~-1, and ener-

gizes the audible minor alarm 147-MA;
(5) Closes its contact 43-16-ILTA-6 and extends
ground through relay contacts 43-SALA-3, 35-SAN-2,

.35-BGA-2, 35-PREC-1, 35-MAJ-1, 35-AN-1, and
35~-MIN-1, the heating element of thermal relay 35-AN,

and through contacts 35-BPA-1:to 130 volts positive. .
The heating element of thermal relay 35-AN, after a

“predetermined.- time interval has elapsed, raises its tem-

perature sufficiently to open its contact 35-AN-1, there-

by removing the short circuit across the winding of relay

35-MIN.. Relay 35-MIN now operates and holds from
ground through contact 35-MAJ-1 and the previously

_described circuit, to positive 130 volts through resistor
35-R2 and contact 35-BPA-1. Relay 35-MIN .in oper-
‘ating opens contact 35-MIN-2 and thereby partially dis-

ables the short circuiting path .across its winding. After

_a predetermined time interval has elapsed, the tempera-
_ture of the heating element of thermal relay 35-AN de-

creases sufficiently to reclose contact 35-AN-1. . Ground

‘is. now extended through contacts 35-MAJ-1, 35-AN-1,

35-MAIJ-2, 35-PREC-2, and 35-MIN-3 to the cathodes

“of the multivibrator tube 35-AUD and to the cathode
‘and ‘grid of amplifier tube 35~AMP. The anodes of tube
‘60-35_AUD and of tube 35-AMP are connected through
“positive battery. The grids of ‘tube AUD aré grounded.
~The functions of the contacts in the grid circuits of tube
“AUD will be explained hereinafter. . These tubes are now

contact: 7 of key 35-AAK and contact 35-BPA-1 to

activated, causing an. audible tone of 400 cycles, for ex-

-amplé, to be emitted from a loud-speaker 35-LS1. At
-this- time, the -short-circuit across resistor 35-R1 having

been removed by the opening. of contact 35-MIN-1,
ground. through contact 35-MAJ-1 is now . extended
through resistor 35-R1, hedting element of thermal relay

\35-AN, and relay contact 35-BPA~1 to 130 volts_posi-
ﬂ‘tive, causing the temperature of the heating element of
thermal rela'y 35-AN to again rise, but at a slower rate,

and agam open its contact 35—-AN—-1 Thus, so long as

"ground is applied through relay’. contact 35—-MAJ-—1 the

‘temiperature  of the- heatmg element’ of ‘thermal ‘Telay
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- 38=AN -will -cyclically rise and fall, by the .opening- of
its. contact 35-AN-1 and’ interrupting the heatrng current
supply therefor at a rate, for example, of 30.pulsations
per-minute, The 400 cycle tone emitted by loud-speaker
35-1.S1 will, therefore, by the operation -of thermal re- :5
‘lay 35-AN, be interrupted -or modulated at ‘the rate of
30 interruptions per -minute.

Relay 16-ILTA closes its -contact 43-16-ILTA-7,
thereby preparing a circuit for relay 43-SALA,

' -Suppression of open loop audible alarm 1o

“The open-loop alarm is one of a group of alarms for
which the audible alarms must be separately suppressible
80 as to prevent interference with other alarms. Relay
43-SALA is provided for this purpose.

To -suppress this-audible alarm, the non-locking audi-
ble alarm suppression key 35-AAS is operated, thereby
extending ground through the winding of relay 35-AAS
and relay contact 35-BPA~1 to 130 volts positive, caus-
ing relay 35-AAS to operate. Ground is then extended
through relay contact 43-35-AAS-1, relay continuity
contact 43-SALA-4, relay contact 43-16-ILTA-7, and
the relay winding 43-SALA to 48 volis negative. Relay
43-SALA operates and locks to ground through relay
continuity contact 43—-SALA-5 under the control. of re-
lay contact -43-16-ILTA-7.

Relay 43-SALA operated

(1) Opens at contacts 43-SALA~2 and 43-SALA-3,
respectively, the circuit to- the audible minor alarm
147-MA and the circuit to the audrble cabinet .alarm

35-ACA;

(2) Opens at -contact. 16-43-SALA~1 the locking cir-
cuit of relay 16-ILTA; -

(3) So long as the loop remains open, relay 16-ILTA
will remain operated, thereby -holding relay 43-SALA
_operated ‘When the loop-closes, .relay 16-ILTA will re-
lease which, in turn, will release relay 43—-SALA.
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Machine alarm 40

. Whenever a Treperforator-transmiitter -is used it 'is
equipped with a machine alarm circuit such, for example, .
as: dragrammatrcal]y indicated at 16-MA. ' In the in-~
coming cabinet circuit, there are three reperforator—trans-
‘mitters, oné in each of the two incoming line circuits and
one associated with the director, as dragrammatrcally il-
lustrated in Fig. 1, for example, by 1-TRA, 1-TRB,
and 1-RD, respectrvely In the incoming line circuits,
"each . of the machine alarms such, for example, as
16-MA comprises a voltage-time responsive circuit, the
output of ‘which controls the operatlon ofa relay such
_as relay 16-MTA.

Since all of the machine alarms aré ‘alike in construc-
tion and operation, this explanation will cover all three
machme alarm circuits. 55

Each’ reperforator-transmrtter is equ1pped wrth a set of -
universal contacts, such as.transfer contacts' 16-RTUA,
associated with the receiving elément: common bail, not
shown.
contacts 16-RTUA-1 to be opened 16—RTUA—2 ‘to be

~-once for each receivéd- character, thereby disconnecting

ground from conductor 16-MAC-1, applying ground to,

and -subsequently dJsconnectrng ground .from, conductor

. 16—MAC—-2 and reconnectmg ground to conductor 16-

MAC—I ) .
. Under the idle condition, and Whenever the: loop - is-
closed the conductor 16-MAC-3" connected to. the junc-.
tlon between resistor 16~-R6A and the- teletypewrrter selec-

tor fagnet" 16~SRTA is substantlally at ground potentralv 70",

- 50.that the ‘alarm circnit 16-MA i is.not activated: .
.As signals:-are -received; ‘at: each spacing. srgnal posi-
. tlve potential will be applled via resistor -16-R6A to con-
- ditctor -16-MAC-3, ‘and if -no . othér. action took place

'durmg a predetermlned tlme mterval the alarm c1rcu1t~ 753

50

‘hghted under:these conditions until relay 16-MTA is're=.

‘paired, the lamps' may be’ extmgurshed by ‘operating ‘the’
.- machine’ trouble release key 16-MTRA “which releases

The: movement of the. bail .causes the transfer - -
60 serves "two functions:
" plained above, is used. during perforatron of ‘tape in"thé

-director machine; Thesecond is used during cross—oﬁice:‘
“of. any machine trouble or. other-condition whrch might’;
65- ic
-'would-not be covered: by other alarms. .

. -ing “Cross Oﬂice Transmrssmn Safeguards .

16-MA would be actlvated and a circnit established; over:
conductor 16-MAC-4 to-operate relay 16-MTA to posi-
tive 130 volts. However; during each train of signals

Tepresenting ‘a character, the universal contacts: 16—

RTUA-1 and 16-RTUA-2 alternately apply ground to
conductors 16-MAC-1 and 16-MAC-2, thereby prevent--
ing the activation of alarm circuit 16-MA. Hence, if the
machine is. following signals by operating the universal
contacts 16-RTUA. for each character, relay 16—MTA

cannot.operate,

If, however, signals are received and there is no corre-
sponding operation of the universal contacts 16—RTUA,
either because ground is steadily applied to either contact
16-RTUA-1 -or contact 16-RTUA-2, the alarm circuit

16-MA will be activated, and relay 16-MTA- will oper-

ate.
Relay 16—MTA operated

(1) Locks through Tesistor 16~R8A, relay contact 16—
MTA-~1 to ground under thé control.of the non-lockmg
machine troublé alarm release-key 16-MTRA;

(2) Extends ground through relay contact 16-MTA-2
to light the machine trouble alarm lamp 16—MTAL from

-negative 48 volts;

(3) Extends ground through relay contacts 43—16—
MTA-3 to light the minor pilot lamp 43-MPL from nega-

‘tive 48 volts;

(4) Extends ground through relay contacts  43-16—
MTA-4, 43-SAMA-1, 35-SAN=2, and over a ‘previously

fdescrlbed circuit, thereby energrzrng the minor cabmet

audible-alarm 35-ACA;
(5) Extends ground through relay contacts 43-16—

.MTA-5, 43-SAMA-2, and over a previously described
.circuit, thereby energizing the minor ‘alarm. 147-MA;

(6) Closes its contact 43-16-MTA-6 and thereby pre-
pares a circuit for relay 43-SAMA. ’

The machine alarm, also, must be separately suppressi-
ble to prevent interference with other alarms, Relay 43—~
SAMA is provided for this purpose. .~

The operation of the audible alarm suppress key 35-

AAS, will operate relay 35-AAS over a previously de-
“scribed - circuit.

Ground -is: extendéd through: relay con-
tact 43-35-AAS-1, relay continuity contact 43-SAMA-3,

relay contact 43-16-MTA~6, and the’ relay winding 43—
SAMA to 48 volts negative. . Relay 43-SAMA operates

and locks to ground through relay continuity contact 43—
‘SAMA-4 ‘under the control of- relay contact 43-16-
MTA—6 :

Relay 43-SAMA operated .

~Opens ‘at contacts 43—SAMA—2 and . 43—SAMA—1 ire~
spectively, the circuit/to the’audible minor alarm 147-MA’

»and thé: ¢ircuit. to: the audible 'cabinét alarm 35-ACA.:

- The alarm lamps 16-MTAL and 43-MPL will remam—': iy
leased. “When- the trouble which caused the alarm-is re-
relay 16-MTA which, in"tutn, releases relay 43-SAMA..

~The machine trouble alarm circuit used by the, director:
The first: of 'these mnctrons, EX~

transrmssron of -the preanible to* ‘give an alarm indi¢ative ' :
cause -a cessation of ‘cross: ofﬁce transmrssron but

operatron of this second function is given under ;

Inz‘errupted transmlsston alarm :
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another heading, but associated with these contacts is a
sixth contact, the receiver auxiliary contact such, for ex-
ample, as 16-RXCA which closes only after the reading
contacts are fully operated. Each actuation of the re-
ceiving reperforator therefore causes the sixth contact 16—
RXCA to close and open. The closure of contact 16—
RXCA operates relay 16-RXA to negative 48 volts,

The circuit description which follows refers to the
“A™ incoming line termination of an incoming cabinet.
Assuming that the character received was other than an
“H,” the operation of relay 16-RXA extends ground
through contacts 21-16-RXA-1, 21-MRA-1, the pri-
mary winding of relay 21-BA, and resistor 21-R1A to
negative 48 volts, causing relay 21-BA to operate.
Ground is extended through contacts 21-BA-1 and
21-EMRA-1, and through the parallel-connected wind-
ings of relays 21-MRA and 21-MRI1A to negative 48
volts, (as a condition has been assumed in which relay

21-EMRA is released), thereby causing relays 21-MRA -

and 21-MRIA to operate.
Relays 21-MRA and 21-MRI1A operated

Lock up through contacts 21I-EMRA-1, 21-MRA-2,
~and 21-16-IXTA-1 to ground, or alternatively, through
_contacts 21-EMRA-1, 21-MRA-2, 21-CRRA-1, and
21-16-IXAA-1 to ground, assuming either that relays
21-EMRA and 16-IXTA are released, or alternatively,
that relays 21-EMRA and 16-IXAA are released, and
that relay 21-CRRA has been operated in response to

the reception of a “CARRIAGE .RETURN?” signal.

Relay 21-MRA operated

(1) Opens contact 16-21-MRA-3 and thereby places
“tube 16-TXA under control of relay contact 16~TRA-1;

(2) Provides a locking path for relay 21-EMRA
through relay contact 21-MRA-4; :
" '(3) Opens contact 21-MRA-1 and breaks the circuit
through the primary winding of relay 21-BA;

(4) Opens contact 21-MRA-~§ and closes contact
"21-MRA-6, and thereby applies ground through resistor
21-R2A to the cross-office transmitter start control lead
"21 XTS, the function of which will later be explained;

(5) Extends ground through contacts 21-EMRA-2
“and 21-MRA-7 and prepares a locking circuit for prece-
dence relays 21-CRRA and 21-SPRA;

. (6) Extends ground through contacts 21-EMRA-3
“and 21-MRA-8 and prepares a locking circuit for the
precedence relays 21-ZYRA, 21-ORA, and 21-PMRA.

Referring to the “B” incoming line termination of an
-incoming cabinet, the operation of relay 36-MRB opens
contact 28-36-MRB~1, removes one of the grounds:in
the grid bias circuit of tube 28-IXB, and upon the oper-
ation of relay 36-CRRB, and the opening of contact
. 28-36-CRRB-1, tube 28-IXB will be under control of
. relay- contact 28-RECB~2. An operation of relay 28--
RECB. resulting in' the closure of its No. 2 (spacing)
contact makes the grids of tube 28-IXB negative with
_respect to its cathodes.  .In this condition, fube 28-IXB is
- non-conducting, and relay 28-IXTB is released.. Assume,
however, that relay 28-RECB is operated in the opposite:.
direction, and its contact 28—-RECB-2 is opened. Ground
is disconnected from the apex.of resistors 28-R16B,
28-R17B, and 28-R18B, and-capacitor 28-CIB starts
to charge. After approximately 20 seconds the grids

-of tube 28-IXB. become positive® with respect to. the: gz

- cathodes, tube 28-IXB conducts and relay 28-IXTB oper-
. ates. S e
- In the “A” incoming line termination of an’incom-
ing cabinet, the additional function of indicating. the

_of a multistation line when . connected thereto... This
".additional function is provided by:tube 16-TA and relay

16-TRA -in" the following -manner:~ When - there .is no-
incoming- transmission,  relay -21-MRA :is released. and:
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‘this time the grids of tube 16-TA are held negative with

respect to cathode potential by means of resistors 16—
R10A and 16-R11A which are connected to negative 48
volts supplied through resistor 16-R9A and relay contact
16-21-MRA-8. An additional negative bias is applied
to the grids of tube 16~TA through resistor 16-R17A,
the resistance of which is large compared to that of
resistor 16-R9A. The function of contact 16-21-MRA-8
will be explained  hereinafter. Operation of relay
16-RECA to its No. 2 or spacing contact grounds the
grids of tube 16-TA making them positive with respect
to cathode potential, so that the tube 16-TA conducts
and relay 16-TRA operates almost immediately.

Relay 16-TRA operated .

(1) Applies a megative potential through Tresistor
16-R13A, contact 16-TRA-1, and resistors 16-R14A
and 16-R15A to the grids of tube 16-IXA to hold it
non-conductive after relay 21-MRA operates; :

(2) Completes a path through contact 21-16-TRA-2
for short circuiting resistor 21-R3A if relay 21-QA is
already operated. This is a supervisory function required
only on multistation lines and will later be described in
in detail. ‘

During the reception of a message, relay 21-MRA is
operated and relay 16-RECA "operates to close ground
through either its contacts 16-RECA-1 or 16-RECA-2
in accordance with the received marking or spacing sig-
nals. Relay 16-RECA is, however, operated to connect
ground through contact 16-RECA-~2 for a sufficient
length of time to keep the potential of capacitor 16-C2A
greater than the cathode potential of tube 16-TA; hence

“tube 16-~TA is conductive and relay 16-TRA remains op-

erated. However, if relay 16~-RECA remains on contact
No. 1, capacitor 16-C2A charges pegative through resis-
tors 16-R12A and 16-R17A, and (with relay 21-MRA

“operated) in approximately 0.5 second tube 16-TA ceases

to conduct and relay 16-TRA releases. The release of
relay 16~TRA with relay 21-MRA operated allows capac-
itor 16-C1A.to charge positively through resistor 16~
R16A, and after about 20 seconds tube. 16-IXA con-

“ducts and relay 16-IXTA operates. If a carriage return

signal combination has been read,:relay 21-CRRA will

"have -operatéd, and ground will be extended through
_contacts 16-IXTA~2, 16-21-CRRA~2, and the winding

of relay 16-IXAA. to negative 48 volts, causing relay
16-IXAA to operate and give the interrupted transmis-
sion alarm indications as will later be described in detail.
Release. of relay 16-TRA also performs a supervisory
finction in connection with-a multistation line as also

“will later be explained in detail.© = .

Operation of relays 16-IXTA and 21-CRRA associ-

““ated with incoming line termination “A,” or the operation

of relay 28-IXTB associated with incoming line termina-
tion “B” .operates the respectively associated relay. 16~

IXAA, or 28-IXAB.

. Relay 16-1XAA operated SRR

" . (1) Locks through contact 16-IXAA-2 and under th

" control of contact 16-IXBA-1;

(2) At .contact 25-16-IXAA-3 opens a circuit from
ground through contacts 25-17-COA~1, 25-16-IXAA-3,

- 25-51-XMHA-2, 25-NSMRA-1, 25-24-STA-1, 25-24-
2CA-1, 25-XOMA-1, 25-24-NEMA-1, 25-64-XOCA-~

1, 25-24-EMTAZ1, 25-TMGA-1, 25-24-2ZA-1, 25-

|24 PC2A-1, 25-24- NT3A1, 25-51-XMSA-1, 25-TOA~
*1,-diode 25-TCLA, the winding of transmitter clutch re-

“lease magnet 25-TRTA, resistor 25—R1A and transmitter
PR . A1 ~'stop contact 25-XMSA to negative 48 volts, thereby pro-
start of tranmission is required for supervisory.control:.zq" Y ‘ R

viding the condition known as “hold”; ‘

(3) Extends’ground through contact 16-IXAA~4 and

“lights the interrupted transmission alarm lamp for line A

16ILTA; T e
| ’ clease ‘ . (4) Extends ground through contact 43-16-IXAA-5
- relay 16-RECA is ori its No. 1 or. marking contact.:~ At 75 and lights the minor pilot lamp 43-MPL; =" -

-

et
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(5) Extends ground. through. contacts 43-16-IXAA-6,
43-35-SAN-1, and a. previously described circuit and
energizes the minor office chime 147-MA;

(6) Extends ground through contacts 43-16-IXAA-7,
35-SAN-2, and a previously described circuit and ener-
gizes the minor cabinet audible alarm 35-ACA;

(7) Opens contact 21-16-IXAA-1 which breaks the
locking circuit for, and releases relay 21-MRA.

The operation of the non-locking audible alarm sup-
press key 35-AAS over a previously described circuit,
operates relay 35-AAS. In this case, ground is extended
through relay contacts 43-16-IXAA-7, 35-AAS-2, relay
winding 35-SAN, resistor 35-R3, and relay contact 35—
BPA-1 to positive 130 volts. Relay 35-SAN operates
and locks to ground applied through contacts 43-16-
IXAA~7 and 35-SAN-3, thereby suppressing the alarm.

Relay 35-SAN operated

(1) At contact 43-35-SAN-1 opens the circuit for the
audible minor alarm 147-MA;

(2) At contact 35-SAN-2 opens the c1rcu1t for the
minor cabinet audible alarm 35-ACA.

The circuit now stands in the condition that no further
messages can be switched. To allow the messages pre-
ceding the one in which the interruption took place to go
forward, the locking key 51-XMTRA (the full function
of which will be explained later) is operated to its HOLD
position, thereby operating relay §1-XMHA to negative
48 wvolts. Ground is extended through contacts 16—
IXAA-8, 16-51-XMHA-~1 and the winding of relay 16—
IXBA to negative 48 volts. Relay 16-IXBA operates
and locks to ground either through contacts 16-24—
EMGA-1, 16-IXCA~1 and 16-IXBA-2, or alternatively,
through contacts 16-25-TSA-1, 16-IXCA-1 and 16-
IXBA-2.

Relay 16-1XBA operated

(1) Opens contact 16-IXBA-1 and releases relay 16—
IXAA;

(2) Closes contact 16-IXBA-3 and prepares a circuit
for relay 16-IXCA;

(3) Maintains a circuit to ground through contact
16-IXBA-4 and continues the lighting of the interrupted
transmission alarm lamp 16-ILTA which now serves as
a guard lamp.

The release of relay 16-IXAA opens contact 43-16-
IXAA-7 which releases relay 35-MIN, and also opens
contact 25-16-IXAA-3 which opens a previously de-
scribed circuit and releases the “hold” condition on the
circuit for transmitter clutch release magnet 25-TRTA.
The opening of contacts 43-16-IXAA-5, 43—-16-IXAA-6,
and 43-16-IXAA-7 disconnects ground from, and re-
spectively: extinguishes minor pilot lamp 43-MPL; si-
lences the audible minor alarm 147-MA; and silences
minor cabinet alarm 35-ACA.

The present system includes a message counting cir-
cuit, to be described herein, which, in effect, adds a count
for a received message and subtracts a count for a trans-
mitted message. If the message count has been reduced
to zero when the message assumed to be incoming reaches
the transmitter head, the incoming message may be proc-
essed by operating the non-locking interrupted message
key 16-SIMA which will operate relay 16-IXCA which
locks up through contacts 16-24-PHA-1, 16-IXCA-2,
and 16-24-EMGA-1 or 16-25-TSA-1 to ground.

Relay 16-1XCA operated

(1) Opens the locking circuit through contacts 16-
IXBA-2, 16-IXCA-1, and 16-24-EMGA~1 or 16-25-
TSA-1 to ground, thereby releasing relay 16-IXBA;

(2) Applies ground through contact 25-16-IXCA-3 to
close the previously described circuit for the transmitter
clutch release magnet 25-TRTA which again operates
and allows this message to proceed in spite of the zero
message count.
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In any case; one of twe types of dlarms will eventiz:
ally appear on the transmitter side. This may be “either
a “no-end-of-message” or a “cross-office-held”.” alarm.
Either of these alarms calls for the insertion by the:at:
tendani of an end-of- -message signal. . These ‘functio'ns
will Jater be explained in detail. ‘
The attendant, instead of allowing this message- 10
switch in the normal manner, may send it to miscellanecus
mtercept a function which also will later be explamed
in detail. -
Relay 16-IXCA will be released by the operanon of
relay 24-PHA and the openmg of contact 16—24—PHA—
when the precedence prosigns are read.

TRANSMITTER START CIRCUIT' CONTROL
General

The transmitter start circuit, which is a function of the
outgoing cabinet circuit, is the means for controlling the
starting of the transmitters associated with a multistation
line.

' Starting of transmz'tter with traffic

The transmitter start circuit which is a part of the out-
going line cabinet circuits, sends out a polling signal to
start one of the transmitiers at. one of the outlying sta-
tions served by a multistation line. If the transmitter thus

signaled has traffic, it will start transmitting into the multi-

station incoming hne which forms the receiving 'side of
the full duplex line. The sending side of the duplex line
is connected to and controllable by the transmitter start
circuit,

The first spacing pulse received will cause relay 16-
RECA to conmnect ground to contact 16-RECA—2 caus-
ing the grids of the tubes 16-TA to become positive. with
respect to.its cathode and thus cause tube 16-TA: to
draw current and operate relay 16-TRA as previously
explained.

Relay 16-TRA operated

(1) Through contract 16-TRA-1 connects the grids
of tube 16-IXA to- negative potent1al to prevent the
operation of relay 16-IXTA; .

(2) Through contact 21—16—TRA—2 partially prepares. -
a -short circuiting path for resistor 21-R3A which' has;
for example, a value of 12,100 ohms, through which
negative 48 volts is connected to the wmdmgs of relav

21-QA.

When a character other than “H” is received in the
reperforator-transmitter, ground through relay contacts
21-16-RXA-1, 21-MRA-1, the primary winding of . re-
lay 21-BA and resistor 21—R1A to negative 48 volts:
will operate relay 21-BA.

If an “H” character had been received, ground
through contact 21-16-RXA-1 would cause current to
flow in the primary winding of relay 21-BA as above~
described, but in additien, ground through contact 21
16-RXA~2, decoder contacts 21-16-R4A-1, 21-16-
RC3A-1 and 21-16-RC7A-1, the secondary winding of
relay 21-BA, varistor 21—VBA and resistor 21-R4A to:
negative 48 volts would also cause an opposing current
to flow in the secondary winding of relay 21-BA, thus
preventing its operation. B

The method of decoding the pulses of a teletype-:
writer signal into-a single circuit representmg the char=
acter involved will later be explained in detail. :

The operation of relay 21-BA extends ground through.
contacts 21-BA~1, 21-EMRA-1 and the parallel-con-

nected windings of relays 21-MRA and 21-MR1A: which: -

operate to negative 48 volts, the functions of whlch have:-,‘;
been previously explained.

The 1mp01ta'1t function to be performed at this pomt
is the opening of contact 2I-MRA-5, ‘the -closure of
contact- 2I-MRA~6, and the connectlon of ground

through resistor 21~R2A which has a value; for exams :

ple, of 680 ohms, through contact 21—MRA—6 dlode
21-DQA and contact 21-QA-1 to the conductor con-:
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nected to terminal IML~00 which' is shown cross-con-
nected to terminal 21-HMO00, for example. Terminal
21-HMO00 is connected to conductor HM-66 of the in-
tercabinet or cross-office multiple which, in the outgoing
?abinet, is connected to terminal 85-HM-00 and which,
in a similar manner, is cross-connected to terminal 85—
TSC-00, and extends ground through the winding of
relay 85-BS and resistor 85-R1 to negative 48 volts
in the outgoing line cabinet, thus indicating to the trans-
mitter start circuit, in a manner to be hereinafter de-
scribed, that signals are being received at the incoming
multistation line termination associated therewith.

This condition continues so long as signals are being
received over the associated incoming line.

It is advantageous at this time to digress from the
orderly course of the description of the operaticn of
the system and to discuss the effect of the reception of an
end-of-message signal on the transmitter start control
circuit.

When one of the transmitters connected to a multista-
tion line is started in response to a polling signal it will
be allowed to transmit one of the messages stored in
perforated tape, that is to say, that portion of the per-
forated characters up to and including an “end-of-
message” signal. The receipt of an end-of-message sig-
nal in the incoming line terminating circuits, in a manner
to be hereinafter described in detail, will complete a
circuit to operate relay 21-EMRA. The registration of
an end-of-message signal in the incoming line terminat-
ing circuits will later be described in detail.

In the course of registering the received end-of-mes-
sage signal, however, relay 21-NR3A, in a manner later
to be described in detail, will be operated and will lock
up to ground through contacts 21-CLNA-1, 2I-EMRA-§
and continuity contact 21~-NR3A-2. Relay 21-NR3A in
operating completes another locking path for relay 2I-
MRA to ground through contacts  21-NR3A-1, 21-
MRA-2, and 21-16-IXTA-1, or alternatively through
contacts 21-CRRA-1 and 21-16-IXAA-1.

When relay 21-EMRA eventually operates it locks up
to ground through contacts 21-EMRA—4 and 21-MRA-4
and at the same time, at contact 21-EMRA-6 opens
the locking circuit of relay 21-NR3A which releases.
With relay 21-EMRA operated and relay 2i-NR3A re-
leased, parallel-connected contacts 21-EMRA~1 and 21—~
NR3A-1 are both open, thereby opening the locking cir-
cuit for relays 21-MRA and 21-MR1A and causing
them to release. The opening of contact 21-MRA-4
opens the locking circuit for relay 21-EMRA which now
releases. :

The release of relay 21-MRA opens contact 21—
MRA-6 and removes the ground through resistor 21-
R2A and diode 21-DQA from the conductor connected
to terminal 21-IML-00 and the previously described
cross-office path, thereby releasing a supervisor relay
in the outgoing cabinet circuit. This action, which will
later be described in detail, causes the transmitter start
circuit to send out another train of starting signals.

Starting of transmitter with no traffic

Assume ‘now, that when a start code is sent to a trans-
mitter connected to a multistation line, that no busi-
ness, that is to say no complete message in perforated
tape, is presemt in the transmitter. In that case, the
station control unit will send back an H signal.

When the H signal is received, relay 16-TRA will op-
erate in the usual manner. Relay 21-BA, however, will
not operate because, as previously described, the oppos-
ing currents flowing in its primary and secondary wind-
ings prevent it from operating.

The ground from the H decoder lead is also applied
to the conductor connected to terminal 21-IML-00,
which, as above-described, is suitably cross-connected to
an outgoing line cabinet, to operate relays 85-BS and
85-NBA in the outgoing line cabinet circuit associated
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therewith, to indicate that no traffic is then available
from the station polled. The transmitter start circuit
in the outgoing line cabinet will then send another poli-
ing signal or character and the response by the polled
station to that character, will again be either the trans-
mission of some traffic or the transmission of an H
(no traffic signal) as described above.

Transmitter start-wait interval

If the transmitter start circuit in the outgoing line
cabinet polls all outlying stations connected to a multista-
tion line both for priority and regular traffic and receives
no incoming traffic, it then enters into a wait interval.
The wait interval is inaugurated by the transmission by
the transmitter start circuit of a letter “Q” to all station
control units connected to an outgoing multistation line,
the reception of which letter Q, conditions the outlying
transmitters so that when and if traffic becomes available
at a station, an H character will be sent to the incoming
line circuit. The transmitter start circuit, at the same
time, by the operation of the relay 85-HDT opens con-
tinuity contact 85-HDT-1 and -opens the operating cir-
cuit for relays 85-BS and 85-NBA, and at the same time,
through continuity contact 85-HDT-2, connects positive
130 volts through resistor 85-R2 and the winding of
relay 85-RST to the conductor connected to transmitter
start control terminal 85-TSC-00 which is cross-con-
nected to terminal 85-HM-00, for example, which is con-
nected to one of the conductors of the intercabinet or
cross-office multiple which, in the incoming cabinet, is
connected to terminal 21-HM~04 and which, in a sim-
ilar manner, is cross-connected to incoming multistation
line terminal 21-IML-00, and through the winding of
relay 21-QA to negative 48 volts.” Relay 21-QA op-
erates in the above-described circuit, but relay 85-RST
does not operate at this time.

Relay 21-QA Operated

(1) Extends ground through contact 16-21-QA~3, the
selecting magnet 16-SRTA of the reperforator-trams-
mitter, and resistor 16—R6A to positive 130 volts, to hold
the selector magnet operated so that the reperforator will
be unable to respond to an incoming signal; that is, the
reperforator is disabled;

(2) Opens contact 21-QA~-1 and disconnects the cross-
office conductor connected to terminal 21-HM~6¢ from
the H decoder lead; )

(3) Closes contact 21-QA-2 and partially prepares
short circuiting path around resistor 21-R3A which has
a value, for example of 12,100 ohms, and the short cir-
cuiting path of which can be completed by the closure
of contract 21-16-TRA~-2 upon the operation of relay
i6-TRA; :

(4) Extends ground through contact 21-QA~4 and
lights the WAIT INT lamp 21-WIA.

When a signal is received, the relay 16-TRA will
operate and close contact 21-16-TRA-2 which, in series
with contact 21-QA-2, will complete the short circuit
acrossresistor 21-R3A. Negative 48 volts extended through
contacts 21-16-TRA-2, 21-QA-2, the winding of reley
21-QA, the conductor connected to terminal 21-1ML-00
and strapped to terminal 21-HM-00, conductor HM-00
to the outgoing cabinet, terminal 85-HM-00 strapped to
terminal 85-TSC-00, contact 85-HDT-2, the winding

5 of relay 85-RST and resistor 85-R2 to positive 130 volts

will cause the current in the winding of relay 85-RST
to rise and cause its operation. The operation of relay
85-RST, in a manner which later will be described in
detail, causes the release of relay 85-HDT which, in
turn, will cause the release of relay 21-QA. The actions
previously described can now repeated.

Transmitter start cross-office leads

There are 40 conductors in the intercabinet patchgng
multiple which are assigned for the purpose of facilitating
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the cross-connection of the multistation incoming line
terminations, identified in the incoming line cabinets
with the corresponding transmitter start control circuits
in the outgoing line cabinets. These 40 conductors, identi-
fied by reference numerals HM-00 through HM-39,
respectively terminate on correspondingly numbered
cross-connection terminals located in all cabinets, both
incoming and outgoing, and are interconnected to furnish
a continuous 40 conductor multiple extending through the
entire group of incoming and outgoing cabinets compris-
ing a switching center. In each incoming cabinet the
incoming line termination used in conjunction with a
multistation line is connected to a terminal which, in turn,
is cross-connected to a terminal connected. to an assigned
one of the intercabinet or cross-office multiple conduc-
tors, which terminal, in turn, in a similar manner, is cross-
connected to an associated transmitter start circuit serving
a multistation line terminated in the oufgoing cabinet.

METHOD OF DECODING TELETYPEWRITER BAU-
DOT CODE PULSES INTO THE 32 TELETYPE-
WRITER CHARACTERS

General

In five places in the incoming cabinet circuits it is
necessary to provide a decoder circuit to convert the 32
different received or reperforated combinations of 5 tele-
typewriter Baudot code pulses which respectively rep-
resent the 32 different teletypewriter functions into cor-
responding single circuit closures or operations.

The five places in the incoming cabinet in which this
type of decoder circuit is required are: the receiving or
reperforator side of each reperforator-transmitter asso-
ciated with an incoming line; the transmitting side of
each reperforator-transmitter associated with an incom-
ing line; and the transmitting side of. the reperforator-
transmitter associated with the director, as diagram-
matically indicated in Fig. 1 by DRA, DRB, DTA, DTB,
and DD, respectively.

In each of these five places there is a set of five con-
tacts known as reading contacts in the receiving reper-
forator machine such, for example; as diagrammatically
indicated in Fig. 1 by TRA, and sensing contacts in the
tape transmitter machine such, for example, as diagram-
matically indicated in Fig. 1 by PTA and PTD, which
contacts are actuated directly by the reperforating mech-
anism on the incoming or receiving side, and on the
transmitting side by the mechanism controlled by the
reading of the holes in the tape.

Since all of these five decoder circuits .are similar in
operation, the description which follows, and which
specifically refers to the decoder circuit controlled by the
transmitting side of the reperforator-transmitter associated
with incoming line termination “A” as indicated in Fig. 1
by DTA, will apply, with equal force, to all of the five
decoder circuits.

The first step to be accomplished in the decoder circuit
is to cause each of the reading contacts, which are single
make contacts on the receiving or reperforator side of
the machine to effect the operation of a corresponding
set of transfer contacts. When the reperforating mech-
anism is operated, one or more of the reading contacts,
such as 16-RDA-1 through -5 will be closed in accord-
ance with the received character, thereby extending ground
through the winding of one or more of the corresponding
fast-operating relays 16-R1A through 16-R5A. On the
transmitting side of the reperforator-transmitter associ-
ated with an incoming line, the sensing contacts, such as
23-RTA-1 through -5, will, in a similar manner, con-
trol the operation of fast-operating relays 23-T1A through
23-T5A; while on the transmitting side of the reperfora-
tor-transmitter associated with the director, the sensing
contacts 42~-RTD-1 through --5 will, in a similar manner,
control the operation of -fast-operating relays 27-SDT1
through 27-SDTS5.

(524
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. Associated with and. controlled by relays ‘16-RI1A
through 16-R5A in the incoming line receiving unit are
seven fast-operating - relays 16-RCIA and 16-RC3A
through 16-RC8A. In the transmitting side of the reper-
forator-transmitter machine associated with. the incoming

line, and associated with. and controlled by relays 23~

T1A through 23-T3A, are eight fast-operating relays
23-TCI1A through 23-TC8A. On the transmitting side .
of the reperforator-transmitter machine associated with
the director and associated with and controlled by telays
27-SDT1 through 27-SDT5 are eight. fas&operatmg re-
lays 27-DM1 through 27-DMS8.

Now we will consider only the group of eight relays "
23-TC1A through 23-TC8A which  are .associated with
the transmitter decoder, and whereby the operation of a
unique combination of two of the relays completes a cir-
cuit to- utilize the result of the decoding action; for ex-
ample, the simultaneous operation of relays 23-TC1A and

23-TC5A will complete a circuit over which ground will
be extended through contacts 23-TC1A-1 and 23-TC5A-
1 to activate the “Q” decoder conductor 23-Q. -

Relays 23-TC1A to 23-TC4A are associated with re-
lays 23-T1A and 23-T5A.

Relays 23-TCSA to 23-TC8A are associated Wlth re-
lays 23-T2A and 23-T3A.

Relays 23-T1A and 23-T5A can be operated in four :
different combinations, and for each of the four combina-
tions one of the,relays 23-TC1A to 23-TC4A will be -
operated in accordance with the following table:

23-T1A 23-T5A Operates
Relay
Operated._. . 23—’1‘01.&.
Do. _| 23-TC2A.
Released._ -| Operated. 23-TC3A. -
...................... Released... 23-TC4A,
Likewise associated with the relays 23-T2A and 23-
T3A are the four relays 23-TC5A to 23-TC8A which

also can be operated in four different combinations, and
for each of the four combinations one of the relays 23—
TCSA to 23-TCSA will be operated in accordance thh
the following table:

23-T2A 23-T3A Operates
Relay
Operated. .. e ooeen oo Operated. 23-TC5A, |
Do...-- Released 23-TC6A
Released Operated 23-TC7A:
Do._....._. Release@uaooococoaoanlo 23-T'C8A.

If now the contacts on the first group of relays (23—
T1A through 23-T5A) are electrically interconnected
with the contacts on the second group of relays (23—
TC1A through 23-TC8A), two fan circuits are obfained,
each of which is capable of activating one conductor i
a group of 16 code conductors. One group of 16 con-
ductors has activating ground supplied thereto via con-
tact 23-T4A-1 (the back contact of relay 23-T4A), and
the other group of 16 conductors has activating ground ..
supplied thersto via contact 23-T4A~2. (the front con-
tact of relay 23-T4A), thus providing 32 separate code
conductors, respectively corresponding to the 32 char-
acters employed in a telegraph printer, one of which
will be activated for each Baudot character as transmitted
by the tape transmitter.

The following table correlates the sensing of a char-_ -

acter in the transmitter tape, the operation of one or more.
of the relays 23-T1A through 23-T5A responsive to the
Baudot code pulses, and shows the combinations of re-
lays operated. to derive a circuit to grouﬂnd a conductor
representmg a specific character,
the relay is operated, and a mmus SJgn means that the'
relay is released.

A plus -sigh means-that . :
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Relays .
Character 23-TC1A to 23-TC8A | 23-T4A
Relays Operated

23-T1A | 23-T2A | 23-T3A | 23-T5A
+ + - — 23-TC2A._| 23-TC6A_.| —
-+ - - + 23-T'C1A..| 23-TC8A.. +
- + -+ - 23-TC4A..| 23-TC5A_{ - -+
4 - — - 23-TC2A..| 23-TC8A_. -+
-+ - — -— 23-TC2A .| 23-TC8A . -
+ - + — 23-TC2A__| 23-TC7A_. +
- + - + 23-TC3A_.| 23-TC6A_| -+
- - + + 23-TC3A__| 23-TC7A_. -
- + + - 23-TC4A..| 23-TC5A.. -
+- + - - 23-TC2A_.| 23-TC6A_. +
+ + + - 93-TC24.| 23-TC5A_| 4+~
- -+ — + 23-TC3A_.| 23-TC6A-_ -
- - -+ + 23-T'C3A._| 23-TC7A.: -+
—_ - + - 23-TC4A_.|{ 23-TC7A_. +
—_ - - + 23-TC3A__| 23-TC8A_. +
— -4 + -+ 23-TC3A_| 23-TC5A_. -
-+ - -+ -+ 23-TCI1A_.} 23-TC5A_. -
- + — - 23-TC4A_.| 23-TC6A_.| +
+ - + - 23-TC2A...| 23-TC7A__| -
— — _ -+ 23-TC3A..| 23-TC8A._| -
+ - + - 23-TC2A..| 23-T'C54A._| -
- + + -+ 23-TO3A__| 23-TC5A_| +
T4 -+ - + 23-TC1A_.| 23-TC6A .| -
+ it + + 23-TCIA__| 23-TC7A..| +
4 - -+ -+ 23-TC1A..| 23-TC7A_| -
+ - - + 23 TCIA_| 23-TCBA..| —
— - - - 23-TC4A..{ 23-TC8A.. -
+ + 4 + 23-TCI1A..{ 23-TC5A_. -+
- — -+ - 23-TC4A_{ 23-TC7A__ -
- + - - 23-TC4A_ | 23-TC6A.| —
— —_ — — 23-T'C4A_.| 23-TCBA_.| +
+ + - + 23-TC1A__| 23-TC6A| +

Thus the combination received or read in the reper- 30 ing that the power supply has been turned on, and that the

forator-transmitter is translated into the closure of a spe-
cific circuit individual and corresponding to the charac-
ter and, when the enabling or activating ground is applied
to this circuit, operations can take place specific and
corresponding to the character involved. A delay circuit
is used to make sure that-the transmitter reading pins and
the contacts controlled thereby, and the fast-operating
relays such, for example, as 23-T1A through 23-TSA,
and the fast-operating relays such, for example, as
23-TC1A through 23-TC8A, have stabilized before the
decoder fan circuit is activated. Activating ground for
the fan circuit is closed through:

Transmitter auxiliary relay contact 23-25-TAXA-1,
diode 23-TX2A, distributor auxiliary relay contact
23-T6A~-1, and diode 23-T4A when the relays 25~-TAXA
and 23-T6A are simultaneously operated or;

Delay relay contact 23-DLYA-1, distributor auxiliary
relay contact 23-T6A-1, and diode 23-T4A when the re-
lays 23-DLYA and 23-T6A are simultaneously operated.

At this point, to facilitate an understanding of the op-
eration of the delay circuit, it is necessary to digress, and
to assume that the system is in the condition where power
is shut off and all of the relays are deenergized. The
polarized relay contact 23-DLYA~1 will be open at this
time. Now, let it be assumed that the power supply is
turned on. Ground is extended through resistor 23-R1A
and the primary winding of relay 23-DLYA to negative
48 volts, causing the primary winding to be energized. At
the same time, however, ground extended through resistor
23-R2A, capacitor 23-C1A and the secondary winding of
relay 23-DLYA to negative 48 volts, causes the secondary
winding to be energized while capacitor 23-ClA is
charging, thus producing opposing forces in the primary
and secondary windings of relay 23-DLYA and prevent-
ing its operation until capacitor 23-C1A has finished
charging. When the charging current in the secondary
winding of relay 23-DLYA ceases, the current flowing in
the primary winding will cause relay 23-DLYA to oper-
ate and close its contact 23-DLYA-i; a delay interval
of, for example, 17 milliseconds having elapsed between
the turning on of the power supply and the closure of con-
tact 23-DLYA-1. Relay 23-DLYA now remains oper-
ated until after the transmitter has been started, as will
be described below. . . :

" Reverting now to the description of the system; assum-

[+
ot

40

60

70

5

circuits have operated as above-described. It will be fur-
ther assumed that the transmitter clutch release magnet
25.TRTA has been energized to start the rotation of the
{ransmitter shaft. A cam carried by the transmitter shaft
closes the transmitter auxiliary contact 25-TXA. Ground
through the contact 25-TXA and the winding of the
transmitter auxiliary relay 25-TAXA causes it to operate
to negative 48 volts. Ground is extended through contact
23-25-TAXA-1, diode 23-TX1A, and the secondary
winding of delay relay 23-DLYA to negative 48 volts.
The currents fiowing in the primary and secondary wind-
ings of relay 23-DLYA set up opposing forces, causing
relay 23-DLYA to release and to thereby open its con-
tact 23-DLYA-1. The continued rotation of the trans-
mitter shaft effects the opening of transmitter auxiliary
contact 25-TXA which, in turn, causes relay 25-TAXA
to release. . When relay 25-TAXA releases it opens con-
tact 23-25-TAXA~1 which disconnects ground through
diode 23-TX1A to the junction of the secondary winding
of relay 23-DLYA and capacitor 23-C1A, thereby remov-
ing the short circuit from capacitor 23—-C1A. At this time,
negative 48 volts through the secondary winding of polar-
ized relay. 23-DLYA, capacitor 23—-C1A, and resistor
23-R2A to ground will cause capacitor 23-C1A to start
to charge. Current will continue to flow in the secondary
winding of polarized relay 23-DLYA until capacitor
23-C1A shall have been charged. During the charging
interval of capacitor 23-C1A, the opposing forces in the
primary and secondary windings of relay 23-DLYA will
prevent its operation. -After a delay interval of approxi-
mately 17 milliseconds has elapsed, capacitor 23-C1A
will have become charged, and relay 23-DLYA will again
operate and close its contact 23-DLYA-1. It is apparent
that the time interval between the release and the subse-
quent reoperation of relay 23-DLYA can be increased or
decreased by respectively increasing or decreasing the
value of resistor 23-R1A in series with the primary wind-
ing. The delay interval introduced by the release and
subsequent operation of relay 23-DLYA affords sufficient
time for the closure of the distributor auxiliary contact
23-DRTA and the operation of relay 23-T6A under con-
tro! thereof. After relay 23-DLYA has reoperated, and
relay 23-T6A has operated, activating ground is extended
through contacts 23-DLYA-1, 23-T6A-~1 and diode
23-T4A 1o the midpoint between contacts 23-T4A~1 and
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23-T4A-2 which may be termed the apex:of the decoder
fan circuit comprising the contacts of the relays 23-T1A:
through 23-T5A, and 23-TC1A through 23-TCS8A.

On a continuous rotation of the transmitter shaft, the
activating ground pulse to the decoder fan circuit begins
about 10 miiliseconds after the closure of the distributor
_ auxiliary contact 23-DRTA and continues for about 30

milliseconds until the subsequent operation of the trans-
mitter auxiliary contact 25-TXA.

Low tape supply alarm

‘The supply of tape for the reperforator-transmitters is
mounted on a reel in the frame of the reperforator-
transmitter cartridge. This reel is equipped with a con-
tact such, for example, as 25-LTCA which will be closed
when the remaining supply of tape has reached a point
where it is necessary to put in a new roll of tape.

When the amount of tape reaches this low point, con-
tact 25-LTCA closes and extends ground through. the
winding of relay 25-TPA to negative 48 volts, causing
relay 25-TPA to operate and lock up through contact
25-TPA-1 and the LOW TAPE ALM RLS key 25-LTAR
to ground.

Relay 25-TPA operates

(1) Ground through contact 25-TPA-2 and the LOW
TAPE ALM lamp 25-LTA to negative 48 volts causes
the lamp to light to give a warning of a low tape condi-
tion; )

(2) Ground through contact 43-25-TPA-~3 and the
MINOR PILOT lamp 43-MPL to mnegative 48 volis
causes the MINOR PILOT lamp to light;

(3) Ground through contact 43-25-TPA-4, and
through a previcusly described circuit, energizes the minar
office chime 147-MA.

(4) Ground through contact 43-25-TPA-5, and
through a previously described circuit, energizes the minor
audible cabinet alarm 35-ACA.

The audible alarm may be suppressed by operating the
AUD ALM SUPP key 35-AAS which extends ground
through the winding of relay 35-AAS and - con-
tact 35-BPA-1 to positive 130 volts. Relay 35-AAS
operates and closes contact 43-35-AAS-1I to extend
ground through contacts 43-25-TPA-5, 35-AAS-2, the
winding of relay 35-SAN, resistor 35-R3, and contact
35-BPA-1 to positive 130 volts, causing relay 35-SAN
to operate (the functions of relay 35-SAN have been
previously described).

When the tape supply has been replenished, the alarm
must be released by operating the LOW -TAPE ALM
RLS key 25-LTAR.

Search for precedence prosigns or priority indicators in-

received message

When a message is being received and reperforated in
the incoming side of the reperforator-transmitter at.a
switching center, it is necessary under certain orders of
precedence to recognize the message or messages re-
quiring such precedence in order to ‘determine which

message or messages are to be accorded priority in. the:

use of cross-office switching and transmission facilities.
The precedence prosigns are illustrated in Fig, 12, item
5. The end-of-message combinations, as illustrated in
Fig. 12, item 9, must also be read and recognized at this
point to control circuit functions that will later be de-
scribed.

Referring to the message formats shown in Figs, 12,
13, and 14, it will be noted that the precedence prosign
characters (item 5 in Figs. 12, 13, and 14) are always
preceded by the characters, respectively signifying car-
riage return, carriage return, and line feed (item 4. in
Figs. 12, 13, and 14). In the circuit controlled by the
receiving reading contacts 16-RDA-1 through 16~

BDA—S, therefore, in any received message, no-attention.
is paid to any characters preceding the combination-
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When, however,. either a. < or is .recéived, .the
decoding circuit will function, in-the manner. previously
described, to. ground. that conductor which -will -operate.
relay 21-CRRA to negative 48 volts.. » e
If a is- received,. the decoder circuit will function
to ground the = conductor which. will extend ground:
through contacts 21-NR1A-1, 21-NR2A~1, 21-NR3A-
3, 21-LFRA~1 and the ‘winding of relay 21-LFRA to
negative 48 volts, causing it to operate. The function of
relay 21-LFRA will later be described.

Relay 21-CRRA operated

(1) Locks up to ground through contacts 21-CRRA~
3, 21-MRA-7 (operated), and 21-EMRA-2 (released);
. (2) Closes its contacts. 2I-CRRA-4, 21-CRRA-5,
21-CRRA-6, and 21-CRRA-7, and thereby prepares
circuits for relays 21-SPRA, 21-ZYRA,. 21-ORA, arnd
21-PMRA, respectively.

Receipt of Z or Y prosign character

-

When either a Z or Y character is received, the pro-
sign and end-of-message decoder circuit will function to
ground either the Z or the Y conductor, respectively,-
which will extend ground through contacts 21-CRRA-5,
21-SPRA-1, and the winding of relay 21-ZYRA fto.
negative 48 volts, causing it to operate.

- Relay 21-ZYRA operated . ‘
" Locks up' to ground' through contacts 21-ZYRA-1,
21-MRA-8 (operated), and 21-EMRA-3 (released),
and also, at contact 21-ZYRA-2, cuts off the locking cir~
cuit of relays 21~ORA and 21-PMRA. The operation of
relay 21-ZYRA establishes the circuit in such condition
that it cannot be changed by the subsequent receipt of a
precedence character such as O, P, R, or M, indicative
of a lower order of precedence. :

Referring to Figs. 12, 13, and 14, item 5; it will be
tioted that the precedence prosigns always consist of two
similar characters. If, due to an operator’s error, the
first. and second- precedence prosign ' characters received
should differ, for example, if an O were to be followed by
a Z. The Z, which is indicative of a higher degree of
precedence than an- O, will cause the operation of the
relay 21-ZYRA, and will effect the release of the relay

21-ORA. Thus, it will be seen that the highest received -

precedence prosign character is predominant in-the final
determination of the degree of priority to be accorded:
to-an incoming message. : g
Following the precedence prosign characters is a space
character (>>) which precedes the first routing indicator,
as illustrated in Figs. 12, 13, and 14, item 5. This space
character is used as an indicator that the precedence pro-:
sign' characters are complete. ~The receipt of the space:
character causes the prosign and end-of-message decoder”
circuit to function and ground the > conductor which:
extends ‘ground through contact 21-CRRA—4 and’ the:
winding of relay 21-SPRA to negative 48. volts, causing:
it to operate. - o

Relay 21-SPRA operated

(1) Locks-up to ground through contacts 21-SPRA-2: :
21-MRA-7 (operated), and 21-EMRA-2 (released);:
(2) Breaks contacts . 21-SPRA-1, 21-SPRA-3, and"

21-SPRA-4, and thereby opens the operating circuits of .

relays 21-ZYRA, 21-ORA, and 21-PMRA, respectively;
(3) ‘Applies ground through contact 22-21-SPRA-5
to cause the precedence message counting circuit to count:
up one, a function which will be explained later;- ...
.(4) Provides an additional locking path through con-
tact 21-SPRA-6 for relays 21~-PMRA, 21-ORA; and 21=- -
ZYRA; )
(5) In addition to causing the precedence message:
counting circuit to count in one precedence prosign,:.-
ground through contacts 22-21-SPRA-S5, 22-21-PMRA=: -
1, 22-21-ORA-1, and the winding of relay 22-PAAA
to negative-48-volts, causes it to operate: T
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Relay 22~-PAAA operated
(1) Extends ground through contact 22-PAAA-1

and the winding of relay of relay 22-PAVA to negative

48 volts, causing it to operate;

(2) Extends ground through contacts 35-22-PAAA-2,
35-SAP-1, and AUDIBLE ALARM key 35-AAK which
sounds the major office chime 147-MJ;

(3) Extends ground through contacts 35-22-PAAA-3,
35-SAP-2, 35-MAJ-3, the winding of relay 35-PREC,
resistor 35-R4, and contact 35-BPA-1 to positive 130
volts, thereby operating relay 35-PREC. Ground is ex-
tended through contacts 35-PREC-3 and 35-MAJ-4 to
the cathodes of the multivibrator tubes 35-AUD, and to
the cathode of amplifier tube 35-AMP, thereby enabling
these tubes and causing an audible tone of 400 cycles, for
example, to be uninterruptedly emitted from loud-speaker
35-1.51, the said tone being mdlcatlve of a precedence
alarm condition.

Relay 22-PAV A operated

" (1) Locks through contact 22-PAVA~1 and operates
contact 22-PWA-1 to ground;

" (2) Extends ground through contact 22-PAVA-2,
thermal relay contact 22-FLG-1, contact 22-PAVA-3,
and the precedence alarm lamp 22-PA to negative 48
volts, causing the lamp to light. At the same time,
ground through contacts 22-PAVA-2, 22-FLG-1, the
heating element of thermal relay 22-FLG, and resistor
22-R1A to negative 48 volts causes thermal relay 22-FLG
to alternately open and close contact 22-FLG-1, thereby
causing lamp 22-PA to flash on and off so long as relay
22-PAVA remains operated;

(3) Extends ground through contact 35-22-PAVA-4
and PREC PILOT LAMP 35-PP to negative 48 volts,
causing lamp 35-PP to light, and to remain steadily
lighted so long as relay 22-PAVA remains operated.

The audible alarms may be suppressed by operating the
AUD ALM SUPP key 35-AAS which causes the opera-
tion of relay 35-AAS as previously described. Ground
extended through contacts 35-22-PAAA-3, 35-AAS-3,
the winding of relay 35-SAP, resistor 35-R5, and contact
"35BPA-1 to positive 130 volts causes relay 35-SAP to
operate.

Relay 35-SAP operated

(1) Locks up to ground through contact 35-SAP-3,
and contact 35-22-PAAA-3 (operated);

(2) Opens contacts 35-SAP-1 and 35-SAP-2, thereby
disconnecting ground from, and silencing, audible alarms
147-M7J and 35-ACA, respectively.

The relay 22-PAAA will release upon the recelpt of an
end-of-message signal, as will later be described in detail,
so that another audible alarm can be given if another
message which requires priority in the use of the office
facilities is received.

Relay 22-PAVA, on the other hand, will remain oper-

ated until all precedence messages are cleared across.

office in a manner which will later be explained.
Receipt of O proszgn

The receipt of a prosign character O will cause the
prosign and end-of-message decoder circuit to function to
ground the “O” conductor, thereby extending. ground
through contacts 2.-CRRA-6, 21-SPRA-3, and the wind-
ing of relay 21-ORA to negative 48 volts, causing it to
operate. ‘

Relay 21-ORA operated

(1) Locks up to ground through contacts 21-ORA-2,

21-ZYRA-2, 21-MRA-8 (operated) and 21-EMRA-3;-

(2) At contact 22—21—-ORA—1 opens the c1rcu1t or
relay 22-PAAA

(3) The operation of relay 21-ORA will, at contact
21-ORA-3, open the locking circuit for relay 21-PMRA,
and will thereby preclude -any  possibility ‘of relay 21—
PMRA. being locked up in response o the receipt:of a.
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fower prosign character such as P, M, or R, and also, at
contact 22-21-ORA-1, will prevent the sounding of the
audible alarms and the lighting of the alarm lamps. The
precedence count circuit will be activated, however, when
the space character is received preceding the first routing
indicator character. )

Receipt of P, M, or R prosign Character, indicative of
regular or low precedence

The receipt of a P, M, or R character will cause the
prosign and end-of-message decoder circuit to function
to, respectively, ground the P, M, or R conductors (con-
nected together), thereby extending ground through con-
tacts 21-CRRA-7, 21-SPRA-4, and the winding of relay
21-PMRA to negative 48 volts, causing it to operate.

" Relay 21-PMRA operated

(1) Locksup to ground through contacts 21-PMRA-2,
21-ORA-3, 21-ZYRA-2, 21-MRA-8 (operated), and
21-EMRA-3;

(2) At contact 22-21-PMRA-1 opens the circuit to
the precedence count and alarm.

Thus, in this case, in response to the receipt of a P,
M, or R character, indicative of a regular precedence,
no alarms are given, nor is the precedence count stepped
forward.

Receiving end-of—message

The received end-of-message signal = NNNN, illus-
trated in Figs. 12 and 14, item 9, must be read by the
prosign and end-of-message decoder in the receiving cir-
cuit for two reasons: First, to effect the relcase of the
lockout of reading of precedence characters so that the
precedence characters of the next message can e read;
and second, to count the received messages in for the
reason later to be explained.

Under the receipt of all characters except = and N,
relay 21-CLNA will operate and open contact 2I-
CLNA-1 which will open the locking circuit for any
of the relays 21-LFRA or 21-NR1A to 2i-NR3A that
may be operated, thus causing them to release.

The prosign and end-of-message decoder circuit will
function to ground the = conductor, thereby extending
ground through contacts 21-NR1A-1, 21-NR2A-1,
21-NR3A-3, 21-LFRA-1, and the winding of relay
21-LFRA to negative 48 volts, causing it to operate.

Relay 21-LFRA operated

(1) Locks up to ground through contacts 2I-LFRA~2,
21-NR1A-2, and 21-CLNA~-1;

(2) Prepares a circuit through contact 21-LFRA-3
to permit the combination of a = followed by N to oper-
ate relay 21-NR1A.

Any number of = characters may be received with no
further action, If any character other than M follows
the = signal, however, relay 21-CLNA will operate and
relay 21-LFRA will release.

If the character N follows, the prosign and end-of-
message decoder will function to ground the N conductor,
thereby extending ground through contacts 21-LFRA-3,
21-NR1A-3, and the winding of relay 2I-NR1A to
negative 48 volts, causing it to operate.

Relay 21-NR1A operated

(1) Locks up to ground through contacts 2i~-NR1A-4,
21-NR2A-2, and 21-CLNA-1;

.'(2) At contact 21-NR2A~2 cpens the locking path of
relay 21-LFRA through contact 21-CLNA-1, and temp-
orarily closes a locking path for relay 21-LFRA through
contact 21-NR1A-5 to the N conductor;

(3) Prepares a .circuit through contact 21-NR1A-6
for relay 21-NR2A;
(4) At contact 21-NR1A-1 opens the holding circuit

through secondary wmdmg of relay 21-CLNA from the

= conductor,

When the prosign and endof—message decoder circuit
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disconnects from conductor N, relay 21-LFRA will
release.

Now the circuit situation is such that if any, character
other than N is received (even =), ground through. con-
tact 21-16-RXA~-1, the primary winding of relay 21—
CLNA, and resistor 21-R5A to negative 48 volts will
operate relay 21-CLNA. Relay 21-CLNA will open the
locking path through- contact 21-CLNA~1, and will re-
lease any of the relays 21-NR1A, 21-NR2A, or 21-NR3A
that is operated.

The receipt of the second character N will cause the

prosign and end-of-message decoder to again ground the .

N conductor, thereby extending ground through contacts
21-LFRA-4, 21-NR1A~-6, 21-NR2A-3 and the winding
of relay 21-NR2A to negative 48 volts, causing 1t to
operate.

Relay 21-NR2A operdted

(1) Locks up to ground through contacts 21-NR2A-6;
21-NR3A-4, and 21-CLNA-1;

(2) Prepares a circuit through contact 21-NR2A-5
for relay 21-NR3A;

(3) At contact 21-NR2A~2 opens the locking path’of

relay 21-NR1A through contact 21-CLNA~1, and temp-
orarily closes a locking path for relay 21-NR1A through
contact 21-NR2A—4 to the N conductor;

(4) At contact 2X-NR2A-I opens the holding circuit
through the secondary winding of relay 21-CLNA from
the = conductor. i

When the prosign and end-of-message decoder circuit
disconnects from conductor N, relay 21-NRIA will
release. i

The receipt of the third character N will cause the pro-
sign and end-of-message decoder to again ground the N
conductor, thereby extending ground through contacts
23-LFRA-4, 21-NR1A-7, 21-NR2A-5, 21-NR3A-3,
and the winding of relay 21-NR3A to negative 48 volts,
causmg it to operate.

Relay 21-NR3A operated

(1) Locks up to ground through contacts 21-NR3A-2,
21-EMRA-5, and 21-CLNA-1;
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(2) Prepares. a circuit through contact 21-NR3A-5 -

for relay 21-EMRA;

(3) At contact 21-NR3A~4. opens the locking path of
relay 21-NR2A through contact 21-CLNA~1, and tem-
porarily closes a locking path for relay 21-NR2A through
contact 21~-NR3A-7 to the N conductor;

45

(4) At contact 21-NR3A-3 opens the holding circuit

of relay 21-CLNA from the = conductor;

(5) At contact 21-NR3A-1 provides an addxtlonal
locking path for relay 21-MRA.

The receipt of the fourth character N will cause the

60

prosign and end-of-message decoder to again ground the __

N conductor, thereby extending ground through contacts
Z1-LFRA-4, 21-NRIA-7, 21-NR2A-7, 21-NR3A-5;
21-EMRA-6, and the winding or relay 21-EMRA to
negative 48 volts, causing it to operate.

Relay 21-EMRA operated

(1) Locksupto ground through contacts 2F-EMRA-4
and 21-MRA-4;

(2) At contact 21-EMRA-S opens the locking path of
relay 21~-NR3A through contact 21-CLNA-1, and tem-
porarily closes a tocking path for relay 23-NR3A through
contact 21-EMRA-7 to the N conductor;

(3) At contact 21-EMRA-1 opens one. of the locking
paths of relay 21-MRA;

(4) - At contact 21—EMRA—-2 opens the locking circuit
for relays 28-CRRA and 21-SPRA, causing them to re-
lease;

(5) At contact 17-21-EMRA-8 provides a ground for

the message counting circuit, the functions of which will.

later be explained;
(6) At contact 21~-EMRA-3 removes one locking path
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for relays 21-PMRA, 21-0RA, and’ 21——ZYRA, ‘s0i that

when relay 21-SPRA releases, the opening :of::contact. '

21-SPRA-6: will open: a: parallel-locking path for: relays
21-PMRA,. 21—-ORA., and 21-ZYRA, causmg them to
release:

When the prosigh and end-of-message decoder c1rcu1t
disconnects. ground . from conductor N, relay 21=-NR3A
will: release. . The release of relay 21-NR3A will: open
contact 21-NR3A-I and will cause relay 21-MRA to
release. The:release: of relay 21-MRA will open contact

21-MRA-4, and w111 finally cause relay 21-EMRA. to
release.
; MESSAGE COUNTING

General

The " cross-office transmission speed in the telegraph
switching system. herein disclosed and described: is de-
signed to operate: at approx1mately 200 words per minute,
The speed of transmission’ over the incoming and out:
going lines may be. approximately 60, 75, or 100 words
per minute. - It'is, therefore, important, in order-to take
advantage of the above-mentioned high cross-office speed,
that switching' of an incoming message does not: take
place’ until a full ‘message has been received and: re-
perforated-in the tape: (illustrated in Fig 12 associated
with the receiving element of the mcommg line. termina-
tion. The exception to thrs however, is in the case of the

high precedence messages identified as Z, Y, or O, the =

cross-office switching of which should take place prompt-
ly, even at the risk of reducmg the speed of cross-office
transmission of ‘an incoming message to the transmission
speed of the incoming line:

It js- also important when. a high precedence. message
such as Z, Y, or O is received on an incoming line, that
the services of the -director be obtained as soon as pos-
sible for controlling the’switching of the incoming high
precedence message; rather than permitting the director
to continue to serve some lower precedence message or
messages that may be waiting.

Count of messages in

The group of relays 17-COA through 17-C7A‘is pro-
vided as a part. of the_ circuitry of. the “A” incoming
line termination, and is employed to count all received
incoming messages in, and to count-the messages- out . as
each message is: dlsposed of in its turn.

The method of -operation of ‘the system for regular
or low precedence messages, is that no switching of an
incoming -message is. permitted until the accompanyirg
group of characters. (=NNNN), comprising end-of-
message signal, is repeived,v When an end—of-message sig-
nal i§. received, it is counted, and switching is permitted;
When .a message is. transmitted across office, the message
counting circuit .counts down. This cycle of operations
will continue until the message count becomes zero, when
switching is again stopped until another end-of-message
signal is received.

The zero count condition of the group of relays-17-
COA through 17-C7A which comprise the regular mies-
sage counting circuit is with the relay 17-CO0A operated.

When power. is first applied to the circuits on the in-
coming cabinet, the warm-up delay relay 25-WUDA will
operate slowly and will remain operated sc long as power
is’connected: to the circuits.

Relay 17-WUDA operated

(1) Provides-.a. circuit whereby ground is extended
through contacts. 17-25-TSA~2, 17-WUDA-1, and the
winding of relay. 17-COA:. to negative 48 volts, causing
it to operate;.

(2) Provides a circuit whereby ground is extended
through contact 22-17-WUDA-2, contact 22-POA-1 (re-

leased), and the winding of relay 22-PWA to negatlver

48 volts, causing it to operate.

The slow operation of relay 17-WUDA guards agamst L

i
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the following conditions after the reapplication of power
following a power failure:

At contact 17-WUDA-1, the operation of relay 17-
COA, and the consequent false registration of the pres-
ence of a high precedence message (and also the conse-
quent preempting of the director), which might occur by
the. completion of the operating circuit for relay 22-PWA
before relay 22-POA has had sufficient time to operate
while no message tape is available for transmission.

. A detailed description of the operation of the message
counting circuit follows.

If perforated tape is present in the reperforator-trans-
mitter, the slack in the tape will permit the reading head
to be away from the punch block, and the transmitter stop
contact 25-XMSA will be closed.

In order to clarify the description of the circuit op-
eration, it will be advantageous at this point to revert,
for the moment, to the assumption that the power has
been turned off, and that relay 25-TSA is released. As-
suming now that the power is again turned om, ground
through a previously described path operates relay 25-
TMGA, and opens contact 25-TMGA-2. Ground
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through the winding of the slow-operating relay 17—

WUDA to negative 48 volts causes it to operate, but
contacts 25-17-WUDA-3 (being slow to break), permit
ground to be momentarily extended therethrough, and
through the winding of relay 25-TSA, diode 25-TSDA,
 and transmitter stop contact 25-XMSA to negative 48
volts, causing relay 25-TSA to operate and lock up to
ground through contact 25-TSA-3.

This description assumes that there is no perforated
tape present; that the taut tape has caused the trans-
mitter stop contact 25-XMSA to open the circuit to nega-
tive 48 volts; and that relay 25-TSA is released. Under
this condition, ground through contact 22-25-TSA-4 and
the winding of relay 22-POA to negative 48 volts cause
it to operate. When relay 17-WUDA operates as pre-
viously described, ground extended through contacts 17—
25-TSA-2, 17-WUDA-1, and the primary winding of
relay 17-COA to negative 48 volts cause it to operate.

For the moment, the description will be confined to
the operation of relay 17-C0A.

Relay 17-C0A operated

(1) Prepares a locking path through its secondary wind-
ing, contacts 17-C0A-2, 17-CUAA-1 (released), 17-16—
TXCA—4 (released) and 17-25-TSA-5 (operated) to
ground;

(2) At contact 17-C0A-3 cuts off the locking circuit
for the secondary winding of relay 17-Cl1A from the
path through contacts 17-C1A-1, 17-CUAA-2, 17-C0A-
3, 17-16-IXCA-4, and 17-25-TSA-5, and substitutes a
locking circuit from the secondary winding of relay 17-
ClA, through contacts 17-C1A-1, 17-CUAA-2, 17-
C0A—4, and 17-CUA-1, or 17-CDA-1 to ground. At
contact 17-C0A~5 opens the locking circuit of relay 17—
CUBA;

(3) At contact 25-17-C0A-1 removes ground from
the previously described operating circuit for transmitter
clutch release magnet 25-TRTA, causing it to deener-
gize;

(4) At contact 25-17-C0A~1 disconnects ground from
the operating circuit for relay 25~TMGA, causing it to
release.

Following this, when traffic is received, the characters
are perforated in the tape, causing tape to become avail-
able and release the tension on the tape. The slack in
the tape permits the reading head to move away from
the punch block, thereby closing the transmitter stop con-
tact 25-XMSA. Ground through contact 25-TMGA-2
(released), the winding of relay 25-TSA, diode 25-TSDA,
and contact 25-XMSA to negative 48 volts causes relay
25-TSA to operate. :
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Relay 25-TSA operated

(1) Locks up to ground through its own contact 25-
TSA-3, and remains locked up so long as the power
supply remains turned on, or until the supply of perfor-
ated tape has been exhausted which will open contact
25-XMSA . to release relay 25-TSA;

'(2) At contact 17-25-TSA-6 prepares an operating
circuit for the primary winding of relay 17-C1A;

(3) At contact 22-25-TSA-7 prepares an operating
circuit for the primary winding of relay 22-P1A;

" (4) At contact 17-25-TSA-~-5 provides locking circuits
for the secondary windings of relays 17-COA through
17-C7A;

(5) At contact 22-25-TSA-8 provides locking circuits
for the secondary windings of relays 22-POA through
22-P7A.

The operating circuit of the transmitter clutch re-
lease magnet 25-TRTA is open at contact 25-17-C0A-1
becanse relay 17-COA is operated as previously de-
scribed. - No switching of messages can take place, and
this condition persists until an end-of-message signal
(=NNNN) is received, at which time relay 21-EMRA
operates in the manner previously described.  Ground
extended through contacts 17-21-EMRA-8, 17-CDAA~
1, 17-CDA-2, and the winding of relay 17-CUA to
negative 48 volts causes it to operate.

Relay 17-CUA operated

(1) Locks up to ground through contacts 17-CUA-2
and 17-21-EMRA-8 (operated);

(2) At contact 17-CUA-3 opens the operating circnit
of relay 17-CDA; :

- (3) At contact 17-CUA—4 prepares an operating. cir-
cuit for relay 17-CDSA;

(4) At contact 17-CUA-5 partially closes the operat-
ing circuit for the primary winding of relay 17-CI1A;

(5) Extends ground through contact 17-CUA-6 and
the winding of relay 17-CUAA to negative 48 volts,
causing it to operate;

(6) At contact 17-CUA-7 opens the operating cir-
cuit for relay 17-CDAA;

(7) At contact 17-CUA-~1 provides a locking circuit
for the secondary windings of relays 17-COA through
17-C7A.

Relay 17-CUAA operated

(1) At contacts 17-CUAA-~1, 17-CUAA-2, 17-
CUAA-3, 17-CUAA-4, 17-CUAA-S, 17-CUAA-6, 17~
CUAA-7, and 17-CUAA-8 opens one of the locking
circuits for the secondary winding of relays 17-COA,
17-C1A, 17-C2A, 17-C3A, 17-C4A, 17-C5A, 17-C6A,
and 17-C7A, respectively; o
- (2) At contact 17-CUAA-9 further opens the operat-
ing circuit for relay 17-CDA;

(3) At contact 17-CUAA-10 partially closes another
operating path for relay 17-CDSA;

(4) At contact 17-CUAA-11 makes the final circuit
closure whereby ground is extended through contacts
17-25-TSA~6, 17-CUA-5, 17-CUAA-11, 17-COA-6,
and the primary winding of relay 17-C1A to negative 48
volts, causing relay 17-C1A to operate.

Relay 17-C1A4 operated

~ (1) At contact 17-C1A-2 opens the locking circuit
for the secondary winding of relay 17-C0A, which lock-
ing circuit comprises contacts 17-C0A-2, 17-CDAA-2,
17-C1A-2,  17-16-IXCA-4, and 17-25-TSA-5 to
ground. At contact 17-C1A-3.closes a substitute lock-
ing circuit for the secondary winding of relay 17-CO0A
extending through contacts 17-C0A-2, 17-CDAA-2,
17-C1A-3, a2nd 17-CUA-1 (operated) to ground;
. (2) Locks up to ground through contacts 17-C1A-1,
17-CDAA-3, 17-C2A-1, 17-16-IXCA-4, and 17-25-
TSA-5 to ground;

(3) At contact 17-C1A~-4 prepares an operating cir-
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cuit for the primary winding of relay 17-C2A for the
count up in the message counting circuit;

(4) At contact 17-C1A-5 prepares an operating cir-
cuit for the prlmary winding of relay 17-COA for the
count down in the message counting circuit.

When relay 21-EMRA releases, as previously de-
scribed, contact 17-21-EMRA-8 opens and disconnects
ground from the winding of relay 17-CUA, causing it
to release. When relay 17-CUA releases, contact 17—
CUA-1 opens and disconnects ground from the circuit
extending through contacts 17-CUA-1, 17-CiA-3 (op-
erated), 17-CDAA-2, 17-C0A-2, and the .secondary
winding of relay 17-COA to negative 48 volts, causing
relay 17-COA to release.

Later, relay 17-CUA will release and the circuit will
be in the condition where relay 17-C1A is operated and
relay 17-COA is released. With relay 17-C8A released,
ground is extended through contact 25-17-COA-1 and
a previously described circuit to negative 48 volis through
the winding of relay 25-TMGA, causing it to operate.
The operation of relay 25—'I‘MGA closes contact 25-
TMGA-1 and ground is extended through a previously
described circuit to negative 48 volts through the wind-
ing of the transmitter clutch release magnet 25-TRTA,
causing it to be energized. Switching can take place in
the manner to be explained.

Count of messages out

Now let it be assumed that switching takes place, that
this message is tramsmitted across the. office, and that
the end-of-message characters (=NNNN) are read by
the transmitter sensing contacts 23-RTA, and are de-
coded by the transmitter decoder circuit which functions
to ground the decoder conductor =, and then to repeti-
tively ground decoder conductor N, which causes the re-
lay 24-EMTA to operate.

in this case, relay 24-EMTA will have operated as
above described. Ground extended through contacts
1724 EMTA-2, 17-25-BEOMA-1, 17-24-OCDA-1,
17-CUAA-9, 17-CUA-3, and the winding of relay 17-
CDA to negative 48 volts, causes relay 17-CDA fo op-
erate.

Relay 17-CDA operated

- (1) Extends ground through contacts 17-CUA-7 (re-

leased), 17-CDA-3, and the winding of relay 17-CDAA
to negative 48 volts, causing relay 17-CDAA to oper-
ate;

(2) At contact 17-CDA-4 prepares an operating cir-
cuit for relay 17-CUSA;

(3) At contact 17-CDA-1 provides a ‘locking circuit
for the secondary windings of message counting relays
17-COA through 17-C7A;

(4) At contact 17-CDA~2 opens the operating circuit
for relay 17-CUA;

(5) At contact 17-CDA-5 partially closes the count
down circuit for the primary windings of message count-
ing relays 17-COA through 17-C7A.

Relay 17-CDAA operated

(1) At contacts 17-CDAA-2, 17-CDAA-3, -17-
CDAA-4, 17-CDAA-5, 17-CDAA-6, 17-CDAA-T,
17-CDAA-8, and 17-CDAA-9 opens the locking cir-
cuit for the secondary winding of relays 17-C@A, 17-
C1A, 17-C2A, 17-C3A, 17-C4A, 17-C5A, 17-C6A, and
17—C7A respectively;

(2) At contact 17-CDAA~1 further opens the oper-
ating circuit of relay 17-CUA; ’

(3) At contact 17-CDAA-10 closes another oper-
ating path for relay 17-CUSA;

(4) At contact 17-CDAA-11 closes the final oper-
ating path for relay 17-CO0A;

(5) Ground is extended through contacts 17-CDA-5,
17-CDAA-11, 17-C7TA-1, 17-C6A-1, 17-C5A-1, 17~
C4A-1, 17-C3A-1 17-C2A-2, 17-C1A-5, and the pri-
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mary ‘winding of relay 17-COA to negative 48 volts, caus-
ing relay 17-C@A to operate. ‘

When relay 24-EMTA operated, it locked up to. ground
through contact 24-64-XOCA-2 and continuity contact -
24-EMTA-4. Ground extended through contact 24—
EMTA-3 and the winding of slow-releasing relay 24—
EMGA to negative 48 volts causes relay 24-EMGA to
operate. When relay 25-EMGA operates, ground ' is
extended through confacts 64-25-TXTA-1, 64-24-
EMGA-2, and the winding of slow-releasing relay 64—
XOCA to negative 48 volts, causing it to operate. Relay
64-XOCA in operating, at contacts 24-64-XOCA-2;
opens the locking circuit for relay 24-EMTA causing it
to release. Relay 24-EMTA 'in releasing, opens contact
17-24-EMTA-2 which causes relay 17-CDA to release.
Relay 17-CDA, in releasing, opens contacts 17-CDA~1
and 17-CDA-3 which cause the release of relays 17—C1A
and 17-CDAA, respectively.

The message counting circuit has now been restored to
the zero count condition.

Utilizing relays 17-C2A, 17-C3A, 17-C4A, 17-C5A,
17-C6A, and 17-C7A in the above-déscribed manner,
messages can be counted in and out of the message
counting circuit, prov1ded that the resultant number of
messages counted in, at any one time, does not exceed
seven, which is the capacity of the circuit.

Simultaneous in and out count of messages

Let it now be assumed that the relay 24-EMTA oper-
ates in the manner previously described, while relay
21-EMRA is operated.

If relay 17-CUA is operated, then relay 17-CDA can-
not operate because contact 17-CUA-3 is open; but
ground extended through contacts 17-24-EMTA-2, 17—
25-EOMA-1, 17-24-OCDA-1, 17-CUAA-19, and "the
winding of relay 17-CDSA to negative 48 volts will
cause relay 17-CDSA to operate.

Relay 17-CDSA operated

Locks up to ground through contacts 17-CUA-4 and
17-CDSA~1.

Now when both relays 17-CUA: and 17-CUAA are
released, ground extended through ' contacts 17-24-
EMTA-2, 17-25-EOMA-1, 17-24-OCDA-1, 17-
CUAA-9, 17-CUA-3, and the winding of relay 17-CDA

to negative 48 volts causes relay 17-CDA to operate. - - -

The operation of relay 17-CDA, and the consequent

operation of relay 17-CDAA, closes contacts 17-CDA-5: o

and 17-CDAA-11, through which ground is extended 50
that the count down can take place. - »

If relay 17-CDAA. is operated first; then relay 17—CUA
cannot operate because its operating circuit will be openéd
at contact 17-CDA-2; but ground extended through con-

tacts 17-21-EMRA-8, 17-CDA4, and the winding of
-relay 17-CUSA to negative 48 volts will cause relay 17=- 7

CUSA to operate.
Relay 17-CUSA. operated

Locks up to ground through contacts 17—CDA—4 and;
17-CUSA-1. :
When  both relays 17—CDA and. 17-CDAA- are’ re-
leased, then ground is extended through contacts 17-21—
EMRA-8, 17-CDAA~-1, 17-CDA-2, and the winding of
relay 17-CUA to negative 48 volts, causing relay 17-CUA:
to operate. The operation of relay 17-CUA, and the -
consequent operation of relay 17-CUAA, causes ground
to ‘be extended through  contacts 17—25—TSA-6 17-
CUA-5, 17-CUAA-11, 17-C0A-6 and the pnmary

winding of relay 17-C1A to mnegative 48 volts causing = :

relay 1
ation. :
If both relays 24-EMTA and 21-EMRA operate ex-
actly at the same time, relay 17-CUA will take prece-
dence over relay 17-CDA because it locks up to ground
through contacts 17-CUA-2 and 7—21—E\/IRA—8 and

17-C1A to operate and start the count in’ oper-
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relay 17-CDA is not provided with a locking circuit.
The count out operation will then be delayed, but will

take place later.
Backlog alarm

If more than seven messages are counted in before be-
ing counted out, ground will be extended through con-
tacts 17-25-TSA-6, 17-CUA-5, 17-CUAA-11, 17-
C0A-7, 17-C1A-6, 17-C2A-3, 17-C3A-2, 17-C4A-2,
17-C5A-2, 17-C6A-2, 17-CTA-2, and the primary
winding of relay 17-CUBA to negative 48 voits, causing
relay 17-CUBA to operate.

Relay 17-CUBA operated

(1) Locks up to ground through contacts 17-CUBA-1
and 17-C0A-5 (released);

(2) At contact 17-CUBA-2 provides for the release
of relay 17-CT7A;

(3) Extends ground through contact 43-17-CUBA-3
and over a previously described circuit which sounds the
minor office chime 147-MA;

(4) Extends ground through contact 43-17-CUBA-4
and the MINOR PILOT lamp 43-MPL to negative 48
volts, causing it to light;

(5) Extends ground through contact 43-17-CUBA-5
and over a previously described circuit which sounds the
minor audible cabinet alarm 35-ACA;

(6) Extends ground through contact 17-CUBA-6 and
the BACKLOG lamp 17-BKG to negative 48 volts, caus-
ing it to light; :

(7) At contact 43-17-CUBA~7 prepares an operating
circuit for relay 43-SABA.

The audible alarm can be suppressed by operating
the AUD ALM SUPP key 35-AAS which in the man-
ner previously described will cause the operation of
relay 35-AAS. Relay 35-AAS, in operating, will ex-
tend ground through contacts 43-35-AAS-1, 43-SABA-1,
43-17-CUBA-7, and the winding of relay 43-SABA
to negative 48 volts, causing relay 43-SABA to operate.

Relay 43-SABA operated

(1) Locks up to ground through contacts 43-17-
CUBA-T7 and 43-SABA-2;

(2) At contact 43-SABA-~3 disconnects ground from
and cuts off the office chime 147-MA;

(3) At contact 43-SABA-4 disconnects ground from
and cuts off the cabinet audible alarm 35-ACA.

Under the above-described condition all further mes-
sage counting will cease, and the message counting cir-
cuit will remain in the condition as described until all
of the perforated messages are cleared. At this time
the taut tape will again cause the transmitter stop con-
tact 25-XMSA to operate and open the operating circuit
for relay 25-TSA which will release. Relay 25-TSA
in releasing will open contact 17-25-TSA-5, thereby dis-
connecting locking ground from the secondary wind-
ings of relays 17-COA through 17-C7A, and the message
counting circuit will be released. At the same time,
ground is extended through contacts 17-25-TSA-2,
17-WUDA-1, and the primary winding of relay 17-C0A
to negative 48 volts, causing relay 17-COA to reoperate.

PROSIGN COUNTING
General

On the high priority message, characterized by pro-
signs O, Y, and Z, it is desired to obtain the exclusive
services of the director to handle this type of message.
1t is, therefore, necessary to know when a high priority
message has been received over an incoming line, and
is present in the input circuits, awaiting retransmission
to an outgoing line, via a cross-office transmission path.

To do this, the high priority type messages are counted
in and out in the same manner as the complete message
is counted in and out. The relays 22-P0OA through
22-P7A are employed for the counting operation.

[\
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Count of high priority prosigns in

In the normal zero-count position of relays 22-POA
through 22-P7A, relay 22-POA-will be operated in the
same manner as explained for the relays 17-CO0A through
17-CTA. - With relay 22-P0A operated, the operating cir-
cuit for relay 22-PWA will be opened at contact
22-P0A-~1, and relay 22-PWA will be released.

When relay 2I-SPRA operates, in the manner previ-
ously described, with relay 21-PMRA released, ground
is extended through contacts 22-21-SPRA-5, 22-21-
PMRA-1, 22-PDAA-1, 22-PDA-1, 22-PULA-~1, and
through the winding of relay 22-PUA to mnegative 48
volts, causing relay 22-PUA to operate.

Relay 22-PUA operated

(1) Locks up to ground through contacts 22-PULA-1,
22-PUA-2, 22-PDAA-1, 22-21-PMRA~1, and 22-21-
SPRA-5 (operated);

(2) Extends ground through contact 22-PUA-1 and
the winding of relay 22-PUAA, causing it to operate;

i(3) At contact 22-PUA-3 opens the operating circuit
of relay 22-PDA;

(4) At contact 22-PUA-4 provides a locking circuit
for the secondary winding of relays 22-POA through
22-P7A; :

(5) At contact 22-PUA-5 partially closes the operat-
ing circuit for the primary winding of relay 22-PiA.

Relay 22-PUAA operated

(1) Extends ground through contact 22-PUAA~1 and
the winding of relay 22-PULA, causing it to operate;

(2) At contacts 22-PUAA-2, 22-PUAA-3, 22-
PUAA-4, 22-PUAA-5, 22-PUAA-6, 22-PUAA-T,
22-PUAA-8, and 22-PUAA-9 opens one of the lock-
ing paths for the secondary winding of relays 22-POA
through 22-P7A, respectively;

(3) At contact 22-PUAA-10 completes a path whereby
relay 22-P1A, or any other relay in the chain (22-P2A
through 22-P7A), may be operated in the same man-
ner as was explained for relays 17-C0A through 17-C7A.

Relay 22-PULA operated

(1) Locks up to ground through contacts 22-PULA-2,
22-21-PMRA-1, and 22-21-SPRA-5 (operated);

(2) At contact 22-PULA~1 opens the locking circuit
for relay 22-PUA, causing it to release.

Relay 22-PUA in releasing, at contact 22-PUA-1
opens the operating circuit for relay 22-PUAA, causing
it to release.

The ground pulse through contact 22-21-SPRA-5 is
of long duration, and it is clipped by means of the above-
described circuit operation.

When relay 21-SPRA releases, contact 22-21~-SPRA-5
is opened, which disconnects locking ground from relay
22-PULA, causing it to release.

Count of precedence prosigns out

Now, let it be assumed that the transmitter sensing
contacts 23-RTA have read a precedence signal in the
tape and, that responsive to the precedence signal, the
transmitter decoder has functioned in the manner previ-
ously described to extend ground to the appropriate
precedence relay, such as 24—OTA or 24-ZYTA, caus-
ing one of them to operate. Let it also be assumed that
the transmitter semsing contacts 23-RTA. have read a
spacing signal in the tape and, that respomsive to the
space signal, the transmitter decoder has functioned as
previously described to extend ground to relay 24-SPTA,
causing it to operate. Under the above-described con-
ditions, ground is extended through contacts 22-24-
SPTA-1, 22-24-OTA-1 (or 22-24-ZYTA-1), 22-24-
OCDA-2 (released), 22-PLDA-1 (released), 22—
PDKA-2 (released), 22-PUA-3, 22-PUAA-11 (re-
leased), and the winding of relay 22-PDA to negative
48 volts, causing it to operate. Relay 22-PDA in op-
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erating extends ground through contact 22-PUA-6 (re-
leased), contact 22-PDA-~2, and the winding of relay
22-PDAA to negative 48 volts, causing it to operate.
Relay 22-PDAA in operating opens contacts 22—
PDAA-4 to 22-PDAA-11, inclusive, and. thereby re-
spectively disconnects ground from the locking circuits
for the secondary windings of relays 22-POA through
22-P7A.

With relays 22-PDA and 22-PDAA operated, ground
is extended through contacts 22-PDA~4 and 22-PDAA~2
to energize the count down circuit through the primary
winding of any one of the relays 22-POA through 22—
P7A.

When relay 22-PDAA operates, ground is extended
through coatacts 22-PDAA-3, 22-PDKA-1, and the
winding of relay 22-PDLA to negative 48 volts, causing
it to operate. When relay 22-PDLA operates, it opens
contact 22-PDLA-1; thereby opening the operating cir-
cuit for relay 22-PDA, causing it to release. When relay
22-PDA releases, it opens contact 22-PDA-2, thereby
opening the operating circuit for relay 22-PDAA, caus-
ing it to release. ’

The ground pulse supplied through contact 22-24-
SPTA-1 is of long duration, and it is clipped by means
of the above-described circuit operation.

Relay 22-PDLA is locked up through contacts 22—
PDLA-2, 22-24-OCDA-2, 22-24-ZYTA-1 (or 22-24-
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OTA-1), and 22-24 SPTA-1 to ground. When relay -

24-SPTA releases, it opens the locking circuit for relay
22-PDLA at contact 22-24-SPTA-1, causing relay 22—
PDLA torelease. With relays 22-PDA and 22-PDAA re-
leased, contacts 22-PDA~4 and 22-PDAA-2 are opened,
thereby opening the count down circuit through the pri-
mary windings of relays 22-P0OA through 22~-P7A.

Precedence message removed

The prosign count accumulated in the precedence mes-
. sage counting circuit can be reduced manually, if a mes-
sage has been removed from the tape, by operating the
PREC MSG REMOVED key 22-PRKA which is a non-
locking key. With relay 22-PDA released, the operation
of key 22-PRKA extends ground through its No. 1 con-
tact, contact 22-PDA-5, and the winding of relay 22-
PDKA to negative 48 volts, causing it to operate.

Relay 22-PDKA operated locks up to ground through
the No. 1 contact of key 22-PRKA.

With relay 22-PDKA operated, ground is extended
through the No. 2 contact of key 22-PRKA, contacts 22—
PDKA-3, 22-PUA-3, 22-PUAA-11, and the winding of
relay 22—PDA to negative 48 volts, causing it to operate.
When relay 22-PDA operates, ground is extended through
contacts 22-PUA-6, 22-PDA-~2, and the winding of relay
22-PDAA, causing it to operate. Relay 22-PDAA in
operating, completes another locking path for relay 22—
PDKA through contacts 22-PDAA-3 and 22-PDKA-4.
When relay 22-PDKA operated it opened the locking cir-
cuit for relay 22-PWA at contact 22-PDKA-S. .

With relays 22-PDA and 22-PDAA operated, ground
is extended through contacts 22-PDA~-4 and 22-PDAA-2
to the primary winding of one of the relays 22-POA
through 22-P7A to cause the accumulated precedence
message count to be diminished by one. The circuit re-
mains in this condition until the (non-locking) key 22—
PRKA isreleased.

Precedence effect on director

Any count into the precedence message counting circuit
will cause relay 22-PBA to release and complete a cir-
cuit whereby ground extended through contacts 22-17-
WUDA-2, 22-P9A-1, and the winding of relay 22-PWA
to negative 48 volts will cause it to operate.

Relay 22-PW A operated

(1) Locks up to ground through contacts 22-PWA-2,
22-PDKA-5, and 22-24-SPTA-2;
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" (2) Extends ground through contacts:22-PWA-1.and .« .-

22-PAVA-1 tolock up relay 22-PAVA to holdi ina v1sua1
precedence alarm if present; s
(3) Applies ground through contact 25—-22~PWA——3

and a previously described path to the transmitter-clutch ==

release magnet 25-TRTA to permit switching to continue;

(4) Extends ground through contacts 64-51-XMHA=-
3, 64-22-PWA-4, and the winding of relay 64-PBA ‘to
negative 48 volts, causing relay 64-PBA in the director
circuit to operate and hold the director in a manner that
will later be explained.

The reading of an end-of-message signal will cause the
transmitter decoder circuit to function and-to effect the
operation of relay 24-EMGA, in the manner previously
described, which will open contact 24-EMGA-3 to break
the locking circuit for relay 24-SPTA, causing it to: re-
lease. Relay 24-SPTA in releasing will open contact
22-24-SPTA-2 and break the holding circuit for relay
22-PWA, causing relay 22-PWA to release. .

Alternanvely, if relay 22-POA is operated, the opera-~
tion of the PREC MSG REMOVED key 22-PRKA will
extend ground through its No. 1 contact, relay contact
22-PDA-5, and the winding of relay 22-PDKA to nega-
tive 48 volts, causing relay 22-PDKA to operate and open
contact 22-PDKA-5 to break the holding circuit for relay
22-PWA, causing relay 22-PWA. to release. .

More than seven precedence messages. -
If more than seven precedence messages are counted

into the precedence message counting circuit before a

message is counted out, ground extended through con-
tacts 22-25-TSA-7, 22-PUA-5, 22-PUAA-10, 22-P0A~
2, 22-P1A-1, 22-P2A-1, 22-P3A-1, 22-P4A-1, 22—
P5A-1, 22-P6A-1, 2-P7A-1, and the primary winding
of relay 22-PUBA to negative 48 volts, causing it to
operate.

Relay 22-PUBA operated

(1) Locks up to ground through contacts 22-PUBA-1
and 22-P0A-3;

(2) Opens contact 22-PUBA-~2 and prepares. to re-
lease relay 22-P7A.

‘No other action takes place until all perforated mes-
sages-are cleared, including regular messages, at which
time the series of relays 22-POA through 22-P7A will
release, and relay 22-POA will reoperate to.again mdlcate

“a Zero message count.

Reading on transmitting side of reperforator-trdnsh:itter
general .

The. transmitting side of the reperforator—transxmtter e

consists of two parts. A reading head which senses-the

‘holes in the tape, and mechanically communicates the

movement resulting. from the sensing of the tape-to- a: :

contact controlling means which closes one-of the:con- . .

tacts, such as 23-RTA-1. through 23-RTA-5, for each
hole (or “marking” element) in the tape.
of these contacts is to retransmit the signals when re-

quired, while the second function is to read the character

aud to apply it to the decoder circuit in order to determine:-
the switching - operation corresponding to a partlcular

character or group of characters.

The other part of the transmitting side is the .dis=
tributor which controls the closure of contacts, such as -
25-RTA-1 through 25-RTA-6, for actually retrans::
mitting the signals

- trolling means is separately controllable.

70
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The actual sensing of a character by the contacts
23-RTA-1 through 23-RTA-~5. in the reading head occurs
so late in the reading cycle that, during a single reading.’
cycle, it is impossible to read a character and to then:
stop the transmitter in response to the character read:
It is, therefore, necessary to allow the transmitter to. pro-
ceed to the next character in the tape, before the trans-.
mitter is stopped. :

Also, when the distributor . shaft rotates; a contact »

One function:. -

Each of these sets of contact con— P



2,978,584

55
known as the distributor auxiliary contact 23-DRTA is
closed for the duration of transmission.

Therefore, when relay 17-COA releases, or when relay
22 PWA operates, ground is extended through contact
25-17-C0A-1, of contact 25-22-PWA-3, and over a pre-
viously described circuit to operate relay 25-TMGA and
the transmitter clutch release magnet 25-TRTA.

The distributor shaft rotates and the distributor auxil-
iary contact 23-DRTA closes to connect ground through
the winding of relay 23-T6A to negative 48 volts, causing
it to operate. Relay 23-DLYA will be operated in the
manner previously described after the transmitter sensing
contacts 23-RTA~1 through 23-RTA-5 have been al-
lowed sufficient time to become positively closed.

Relay 25-TMGA operated

(1) Is held up over a previously described path to
ground through contact 25-22-PWA-~3 or contact 25-17-
CO0A-1;

(2) Extends ground through contact 25-TMGA-1 and
over a previously described path to the transmitter clutch
release magnet 25-TRTA, causing it to energize.

The transmission lead 25-RTF from the common con-
ductor of the transmitter distributor 25-RTA is open at
contact 25-23-CAID-14 of the director connector relay
23-CAID (the director not yet having been seized), so
that the rotation of the transmitter distributor causes no
transmission to be effected at this time.

Discarding of extraneous characters

It will now be assumed that the system is in the condi-
tion of just having read an end-of-message signal, or is
starting a completely new cycle of operations, in which
condition relay 17-COA will have been released to restore
the regular message counting circuit to zero, or relay
22-PWA will have been operated, in the manner previ-
ously described, to wipe out the priority waiting function
described above.

1t will be noted that when relay 23-T6A operates it ex-
tends ground through contact 23-25-TAXA-1, or 23-
DLYA-1, and 23-T6A-1 to the transmitter decoder cir-
cuit and also through contact 23-T6A-1, via conductor
23-DLY in cable 23—24, a parallel connection to the

_primary windings of relays 24-CZCA, 24-CEMA, and to
parallel-connected contacts 24-PC2A~2 and 24-CRTA-1,
the other sides of which are connected to the primary
winding of relay 26 PCKA. The other sides of the pri-
mary windings of relays 24-CZCA, 24-CEMA, and
24 PCKA are respectively connected through resistors to
negative 48 volts. Also, ground is extended through con-
tact 23-T6A~1, conductor 23-DLY in cable 24—25, diode
25-DLYA, the primary winding of relay 25-DSCA, and
resistor 25-R2A to negative 48 volts. For the moment,
the description will be confined to the function of relay
25-DSCA.

When, in accordance with the previous description, the
operation of the system has progressed to the point of
starting the rotation of the transmitter shaft, the rotation
of the shaft causes the distributor clutch release contact
25_DCRA to close and extend ground through the wind-
ing of the distributor clutch release magnet 25-DRTA
and resistor 25-R3A to negative 48 volts, causing the
magnet 25-DRTA to energize.

The transmitter steps the perforated tape ahead and
reads the character, and the rotation of the distributor
causes the distributor auxiliary contact Z3-DRTA to
close. It will also be assumed, as is usually the case,
that the characters perforated in the tape are 4, 2 , or H
characters. It being assumed that only these characters
are perforated in that portion of the tape presented to
the reader at this time, one character at a time, and will
cause the transmitter decoder circuit to function in the
manner previously described to connect ground to code
conductor 23-LT, 23-BL, or 23-H in cables 23—24 and
2425, and through diode 25-LTA, 25-BLA, or 25-HA,
contact 25-TLA-3, the secondary winding of relay

10

15

20

25

30

35

40

45

50

55

60

65

70

75

56
25-DSCA, and resistor 25-R4A to negative 48 volts, but
the current flowing through the primary winding of relay
25-DSCA, due to the closure of distributor auxiliary con-
tact 23-DRTA is opposed by the current flowing in the
secondary winding of relay 25-DSCA, thereby preventing
its operation at this time.

The above-described action will continue, characters
will continue to be read from the perforated tape, and
relay 25-DSCA will continue to be prevented from oper-
ating until some perforated character other than i, 2 ,
or H'is read from the tape.

Reverting, again, to the message format as illustrated
in Fig. 12, the ZCZC combination, Fig. 12, item 1, which
marks the béginning of the next message is being sought
at this time.

Assuming, however, that characters other than 4, g,
or H are read from the perforated tape before the
perforated combination ZCZC is read, the reading of
the first character other than {, 3 , or H will cause the
transmitter decoder circuit to function to disconnect
ground from the code conductors 23-H, 23-BL, or
23-LT; the secondary winding of relay 25-DSCA will
be deenergized, and the current flowing in the primary
winding of relay 25-DSCA will cause it to operate.
When rtelay 25-DSCA operates, ground is extended

through contacts 25-DSCA-1, 25-24-STA-2, and the

winding of relay 25-TLA to negative 48 volts, causing
it tooperate.
: Relay 25-TLA operated

Extends ground through contact 25-TLA-1 to provide
a locking circuit for the primary winding of relay
25-DSCA; at contact 25-TLA-2 disconnects ground from
the grids of the vacuum tube 25-NSMA.

In consequence of the disconnection of ground there-
from, the grids of tube 25-NSMA will begin to assume
a positive potential. Due to capacitor 25-CI1A, it will
require about one second for the grids of tube 25-NSMA
to become sufficiently positive to allow current to flow
in its plate circuit. :

‘Therefore, discarding will take place during this one
second delay interval unless the ZCZC combination is
read from the perforated tape.

If the one second delay interval elapses without the
ZCZC combination having been read from the perforated
tape, then the grids of tube 25-NSMA wil] have attained
a positive potential sufficient to permit current to flow
from positive 130 volts through the winding of relay
25-NSMRA and the plate-cathode circuit of tube 25-
NSMA to ground, causing relay 25-NSMRA to operate.

Relay 25-NSMRA operated

(1) At contact 25-NSMRA-1 opens the circuit of
transmitter clutch release magnet 25-TRTA, but the dis-
tributor will stop with the next succeeding character over
the transmitter sensing pins;

(2) At contact 24-25-NSMRA-2 provides a circuit
for operating relay 24-STA, a function which will later
be explained;

(3) Extends ground through contact 25-NSMRA-3
and no start of message lamp 25-NSMLA to negative
48 volts, causing it to light;

(4) Extends ground through contact 43—-25-NSMRA-4
and lights the MINOR PILOT lamp 43-MPL;

(5) Extends ground through contact 43-25-NSMRA-5
and over a previously described circuit sounds the mincr
office chime 147-MA;

-(6) Extends ground through contact 43-25-NSMRA-6
and over a previously described circuit energizes the
minor audible cabinet alarm 35-ACA.

The audible alarm can be suppressed in a manner
previously described by operating the AUD ALM SUPP
key 35-AAS. The operator then has three choices as
to procedure.

First: The tape can be advanced to the beginning of
message signal by operating the NO SOM ADVANCE
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key 25-NSMKA, the operation of which,. through its
No. 1 contact, connects ground to the junction of resis-
tor 25-R2A and the primary winding of relay 25-DSCA,
thereby short circuiting the primary winding of relay
25-DSCA, and causing it to release. The release of
relay 25-DSCA, at contact 25-DSCA-1, opens the oper-

ating circuit for relay 25-TLA, causing it to release. -

The release ‘of the NO SOM ADVANCE key 25-
NSMRA will extend ground through-its- No. 2 contact
to cause the grids of tube 25-NSMA to again become
negative, thereby reducing the current in the plate-
cathode circuit of tube 25-NSMA and causing relay 25-
NSMRA to release. The release of relay 25-NSMRA,
at contact 25-NSMRA-3, opens the circuit for visual
alarm lamp 25-NSMLA, causing it fo- be  extinguished,
and the transmitter continues to search for the start-of-
message signal.

Second: The message can be accepted as having no
start-of-message signal, by operating the NO SOM AC-
CEPT key 24-NSAKA, the operation of which extends
ground through contact 24-25-NSMRA-2 and the pri-
mary winding of relay 24-STA to negative 48 volis.
The function of relay 24-STA will later be explained.

Third: The message can be routed to miscellaneous

intercept, by operating MISC. INT. key 51-MIA, the

function of which will be explained later.
Reading of start-of-message signal

The start-of-message signal is the combination ZCZC
as illustrated in Fig. 12, item 1. If a Z character is
read, the transmitter decoder circuit will function to con-
nect ground to code conductor 23-Z in cable 23—24,
through diode 24-Z1A, contacts 24-1CA~1, 24-1ZA-1,
and the winding of relay 24-1ZA to negative 48 volts,
causing relay 24-1ZA to operate. Ground on code con-
ductor 23-Z is also extended through contact 24-2ZA-2,
diode 24-72A, the secondary winding of relay 24-CZCA,
and resistor 24-R1A to negative 48 volts. - Also, ground
is extended through contacts 23-25-TAXA-1, or 23—
DLYA-1, 23-T6A-1, conductor 23-DLY in cable
23—24, the primary winding of relay 24-CZCA, and
resistor 24-R4A to negative 48 volts. The opposing
forces in the primary and secondary windings of relay
24 CZCA prevent its operation.

Relay 24—-1Z A4 operated

(1) Will Tock up to ground through contacts 24—1ZA—2
24-1CA-2, and 24-CZCA-1;

(2) Will close the circuit for code conductor. 23-C
in cable 23—24 through contacts 24—1ZA-3 and 24-
1CA-3 to the winding of relay 24-1CA;

(3) Will also extend the circuit for code conductor
23-C in cable 23—24 through contact 24-1CA-4 and
diode 24-C2A to provide -an additional path for the
holding (secondary) winding of relay 24-CZCA.

If the character Z is followed by any character other
than Z or C, ground will be absent from. the code con-
ductors 23-Z and 23-C, thus deenergizing the secondary
or holding winding of relay 24-CZCA and causing it to
operate from its energized primary winding. - The opera-
tion of relay 24-CZCA will open contact 24-CZCA-1
in the locking circuit for relay 24-1ZA, causing it to
release.

The next character following Z should be C. When
the character C is read by the transmitter sensing pins,
the transmitter decoder circuit will connect ground to
the code conductor 23—C in cable 23—24; through con-
tacts 24-1ZA-3, 24-1CA-3, and the winding of relay
24-1CA to negative 48 volts, causing it to operate.

Relay 24-1CA operated

(1) Locks up to ground through contacts 24-1CA-S5,
24-27A-3, and 24-CZCA-1;

(2) At contact 24-1CA-6 prepares a circuit for relay
24-27A from the code lead 23-Z in cable 23—24;

(3) At contact -24-1CA-~2 opens ‘the locking circuit
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for relay 24-1ZA and temporarily locks .relay: 24-1ZA
to- ground on code conductor 23-C through: diode 24—
C1A, contact 24-1CA-7 and 24-1ZA-2;

At contact 24-1CA~4 opens its portion of the 01rcu1t
from code lead 23—C for the secondary (holding) wind~"
ing of relay 24-CZCA. » i

When the transmitter decoder circuit disconnects
ground from code lead 23-C, the locking circuit for
24-17ZA will be opened, causing it to release.  There-
fore, the character Z must follow the character ‘C (as
the third character of the combination), or this group
of relays will release because of the operation of relay
24-CZCA.

The second appearance of the character Z following
the character C will cause the transmitter decoder cir-
cuit to again connect. ground to code conductor 23-Z
in cable 23—24. Ground is extended through diode
24-71A, contacts 24-1CA~6, 24-27ZA—-4, and the winding
of relay 24-2ZA to negative 48 volis, causmg it to op-
erate.

Relay 24-2Z A operated

(1) Locks up to ground through contacts 24—ZZA—5
24-2CA-2, 24-NEMA-2, and 24-CZCA;

(2) At contact 24-2ZA—-6 prepares a circuit to op-
erate relay 24-2CA;

(3) Extends ground on code conductor 23-Z through
contacts 24-2ZA-7 and 24-1CA-5 to provide a tempo-
rary locking circuit for relay 24-1CA; .

(4) At contact 24-27A-2 opens its portion of the
circuit from the code lead 23-Z for the secondary (hold-
ing) winding of relay 24-CZCA;

(5) At contact 24-2ZA-8 opens the operating circuit-
of relay 24-STA;

(6) At contact 25-24-2ZA-1 opens the operating cir-
cuit for transmitter clutch release magnet 25-TRTA.

When the transmitter decoder circuit disconnects ground
from the code lead 23-Z, the locking circuit for relay -
24-1CA will be opened, causing it to release.

The character C must follow the character Z (as the
fourth character of the combination), or the relay 24—
27ZA will release.

The receipt of the second character C (followmg the
character Z) will cause the transmitter decoder ‘circuit
to again connect ground to code conductor 23-C in .
cable 23—24. Ground is extended through diode 24—
Cl1A, contacts 24-27ZA-6, 24-STA--3, 24-2CA-3, and
the winding of relay 24-2CA to negative 48 volts, causing
it to operate.

Relay 24-2CA operated

(1) Locks up to ground through contacts 24-2CA-4
and 24-STA-4 released;

(2) At contact 24-2CA-5 prepares an operatmg cir-
cuit for relay 24-STA;

(3) Extends ground on code conductor 23—C through
diode 24-C1A, contacts 24-2CA—6 and 24-27ZA-5 to
provide a temporary locking circuit for relay 24-2ZA;

(4) At contact 25-24-2CA-1 opens the circuit for
the transmitter clutch release magnet 25-TRTA and,:at

the same time, opens the operating circuit for relay -

25-TMGA, causing it to release.

After having read the second appearance of the perfo-
rated character C, the transmitter. stops with the second
perforated character C over the transmitter sensing pins.

This arrangement is necessary so that the readmg head

can be stopped on a particular character, as is requ1red L

in - this case.

The operation of relay 24-2ZA (at contact 25-24—' - E

27ZA-~1) opens the operating circuit of transmitter clutch
release magnet 25-TRTA which will insure that the
transmitter will stop, if it is moving at full speed at the .=
end of the character C following the second Z. R

If, however, the transmitter is  reading one. character

- at a time as would be the case under some extraordinary

75

incoming line conditions, the transmitter could not:read
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beyond the second letter Z because relay 24-2ZA has
opened the operating circuit for transmitter clutch re-
lease magnet 25-TRTA at its 25-24-2ZA~1 contact.

To prevent this, an artificial starting path is provided
by relay 25-TSSA, .

When relay 24-1CA operates, it will close its contact
25-24-1CA-9, and at the same time, relay 24-1ZA will
release, closing its contact 25-24-1ZA—4, thereby extend-
ing ground through contacts 25-24-1ZA~4, 25-24-1CA~
9, 25-24-27A-9, 25-51-TCDA~11, and the winding of
relay 25-TSSA to negative 48 volts, causing relay 25-
TSSA to operate.

Relay 25-TSSA operated

Locks up in a circuit to ground through contacts 25~
TAXA-2, 25-TSSA-1, diode 25-TSSD, resistor 25-
R10A, contact 25-51-TCDA-6 to hold relay 25-TSSA
operated.

During the reading of the second character Z, the relay
25-TAXA will operate, opening its contact 25-TAXA-2,
but it will be reclosed before relay 24-2ZA operates open-
ing its contact 25-24-2ZA-9. To read the second C
character, the operating circuit for the transmitter clutch
release magnet 25-TRTA is completed from ground
through contacts 25-TAXA-2, 25-TSSA-1, 25-TSSA-2,
and 25-24-27ZA-10, and over a previously described cir-
cuit through the winding of the transmitter clutch release
magnet 25-TRTA. When relay 25-TAXA operates this
time, relay 25-TSSA will release as its operating circuit
is open at contact 25-24-1ZA~4, and its locking circuit
is open at contact 24-TAXA~-2 and, therefore, the trans-
mitter will stop with the second character C over the
sensing pins.

When the transmitter decoder disconnects from the
code lead 23-C, the locking circuit for relay 24-2ZA is
opened, causing it to release. With relay 24-27A re-
leased, ground is extended through contacts 24-2ZA-8,
24-2CA-5, and the primary winding of relay 24-STA to
negative 48 volts, causing it to operate.

Relay 24-ST A operated

(1) Locks up to ground through contacts 24-STA-5,
24 EMTA-5, and the secondary winding of relay 24-
STA to negative 48 volts;

(2) At contact 25-24-STA-% further opens the cir-
cuit for the transmitter clutch release magnet 25-TRTA;

(3) At contact 24-STA-4 opens the locking circuit
for relay 24-2CA, causing it to release;

(4) At contact 24-STA—6 extends a circuit from code
conductor 23-C through the winding of relay 24-NEMA
to negative 48 volts;

(5) Extends the circuit of code conductor 23-CR
through diode 24-CR1A, or code conductor 23-LF
through diode 24-LF3A, and through diode 24-CR3A
and contacts 24-STA-7, 24-PHA~-2, and the winding of
relay 24~CRTA to negative 48 volts.

(6) Closes a circuit to extend ground through contacts
64-25-TXTA-1, 64-24-STA-8, 64-PBB-1, 64-GC-1,
64-RQB-1, and the winding of relay 64-RQA to nega-
tive 48 volts;

(7) At contact 25-24-STA-2 opens the holding cir-
cuit for relay 25-TLA, causing it to release (to prevent or
release a NO SOM alarm).

The release of relay 25-TLA closes contact 25-TLA~2
and reconnects ground to the grids of tube 25-NSMA,
thereby releasing or preventing the operation of relay
25-NSMRA, thus causing lamp 25-NSMLA to be, and
remain, extinguished. . .

Receipt of start-of-message signal with no preceding end-
of-message signal

Under ordinary operating conditions the combination

of characters ZCZC (used to signify start of message)

might legitimately occur as part of the text of a ciphered

message, in which event relay 24-STA will still be oper-

ated and will remain operated during the transmission of
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the entire group of characters comprising the text of
message (see Fig. 12, item 8), and will be released by the
receipt of a group of characters comprising an end-of-
message signal (see Fig. 12, item 9).

Therefore, when the second character C is sensed by
the transmitter, ground on code conductor 23-C will be
extended through diode 24-C1A, contacts 24-2ZA-6,
24-STA-6, and the winding of relay 24-NEMA to nega-
tive 48 volts, causing relay 24-NEMA to be operated in-
stead of relay 24-2CA.

Relay 24-NEMA operated

(1) Locks up to ground through contacts 2-NEMA-~
3, 24-25-TXTA-2 (operated), dicde 24-FSMDA, and
the contact of the NO EOM FALSE key 24-NEF (if
the relay 25-TXTA is operated). In other words, it is
necessary that the circuit operations must have advanced
to the stage of transmitting the perforated characters
which comprise the message across the office to the cir-
cuits in the outgoing cabinet or cabinets;

(2) At contact 24-NEMA-2 opens the locking circuit
for relay 24-2ZA and causes it to release;

(3) At contact 25-24-NEMA-1 opens the circuit for

the transmitter clutch release magnet 25-TRTA, causing

the transmitter to stop and, at the same time, opens the
operating circuit for relay 25-TMGA, causing it to release;

(4) Extends ground through contact 24~ NEMA-4 and
lights the NO EOM A lamp 24-NEA;

(5) Extends ground through contact 43-24-NEMA-
5 and lights the MINOR PILOT lamp 43-MPL;

(6) Extends ground through contact 43-24-NEMA-6
and over a previously described circuit, and sounds the
minor office chime 147-MA;

(7) Extends ground through contact 43-24-NEMA-7
and over a previously described circuit, and sounds the
minor cabinet audible alarm 35-ACA.

The audible alarms may be suppressed by operating
the AUD ALM SUP key 35-AAS, as previously de-
scribed.

A visual examination of the perforated tape by the oper-
ator will indicate whether this is a false start-of-message
signal, or a bona fide start-of-message signal.

In the event that the characters ZCZC indicate a
false start-of-message signal (that is to say, part of the
text of a ciphered message), the NO EOM FALSE A key
24-NEF will be operated which opens the locking circuit
for relay 24-NEMA, causing it to release and permitting
transmission to continue. The relay 24-FSMA which
operated from ground through key 24-NEF, contact
24-25-TXTA-3 (operated), and the winding of relay
24-FSMA to negative 48 volts will also slowly release
at this time and reapply locking ground for relay 25-
NEMA through contact 24-FSMA-1.

In the event that the characters ZCZC indicate a bona
fide start-of-message signal, an artificial end-of-message
signal may be inserted in a manner which later will be
described.

Incoming circuit request for director use

The receipt of the characters ZCZC (indicating a start-
of-message signal), by the previously described opera-
tion of the relay 24-STA has made a request for the
connection of the director to the incoming line termi-
nating circuit making the request. First, let it be as-
sumed that the director equipment is idle and that the
request for connection thereto comes from the even (or

- “A”) incoming line terminating circuit, A circuit com-
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prising ground extended through contacts 64-25-TXTA-
1, 64-24-STA-8, 64-PBB-1, 64-GC-1, 64-RQB-1, and
the winding of relay 64-RQA to negative 48 volts is then
available to operate relay 64-RQA.

Relay 64-RQA operated

(1) Locks up to ground in the requesting level through
contacts 64-RQA-~1;, 64-24-STA-8 (operated) and 64~
25-TXTA~1 (released);
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(2) At contacts 44-64-RQA~-3 and 44-64-RQA~4 pre-
pares circuits to indicate to the outgoing cabinet circuits
the particular incoming line terminating circuit in a group
of six such circuits that is making the request for the
services of a director in effecting a cross-office connec-
tion;

(3) At contact 64-RQA-5 prepares a circuit to oper-
ate relay 64-GC. If relay 64—RQB is released, ground
will be extended through contacts 64-RQA-5, 64-RQB-
2, 64-33-DHR-1, and the winding of relay 64-GC to
negative 48 volts, causing it to operate;

(4) At contact 64-RQA-6 opens the operating circuit
of the relay 64-RQB;

(5) At contact 18-64-RQA-T prepares a circuit by
which ground may be connected to the sleeve conductor
of jack 18—SSA to permit operating ground to be extended
to that one of the number checking relays 18-NCA, 18-
NCS, 18-NCI, 18-NCD, 18-NCR, or 18 NCT patched
thereto if the even (or “A”) incoming line termination
circuit were serving a single station line. If the incoming
line termination circuit is serving a multistation line this
function is not used, that is to say, no patching connec-
tion is made to jack 18-SSA;

(6) At contact 64-RQA-8 prepares a circuit to light
the DIR CONN A lamp 64-DCA.

If the request for the services of a director originated
in the odd (or “B”) incoming line terminating circuit,
relay 64-RQB would be operated in a similar manner.

The relay 64-RQB when operated performs the same
functions for the odd (or “B”) line that the relay 64~
RQA does for the even (or “A”) line. In addition, the
operation of relay 64-RQB, at contact 34-64-RQB-3
prepares a circuit for the operation of relay 34-DICB.
is extended through contacts 64-RQB-2, 64-RQA-5, 64—
33-DHR-1, and the winding of relay 64-GC to negative
48 volts, causing it to operate.  When relay 64-GC oper-
ates, ground is extended through contacts 23-64-RQA-2,
23—64—GC—2 and the parallel-connected windings of re-
lays 23—CAD and 23-CAID to negatlve 48 volts, causing
them to operate, which results in the connection of the
director to the even (or “A”) incoming line terminating
circuit. ‘

In the case wherein relay 64-RQB operates, ground is
extended through contacts 64-RQB-4, 64-RQB-9, 64—
33-DHR-1, and the winding of relay 64-GC to negative
48 volts, causing it to operate. When relay 64-GC oper-
ates, ground is extended through contacts 30-64-RQB-5,
30-64-GC-3, and the parallel-connected windings of
relays 30-CBD and 3¢-CB1D to negative 48 volts, caus-
ing them to operate, which results in connection of the
director to the odd (or “B”) incoming line termmatmg
circuit.

The functions of the director will later be explained.

When the request for the services of the director is
made by the “A” incoming line (calling for the opera-
tion of relay 64-RQA), if relay 64-RQB is already oper-
ated, relay 64-RQA cannot operate. The request, how-
ever, is held in abeyance and as soon as relay 64-RQB
is released, relay 64-RQA will be permitted to operate.
When the request for the services of the difector is made
by the “B” i ncommg line - (calling for the operation of
relay 64-RQB in the reverse sense), if relay 64-RQA is
already operated, relay 64-RQB cannot operate, and the
request is held in abeyance pending the release of relay
64-RQA. Therefore, the “A” and “B” incoming lines
will alternate in securing access to the director; if, when
either incoming line requests the services of a director, and
a request is present and waiting in the other incoming line,
when the first incoming line releases, in eithér direction,
the second incoming line will then be connected to the
director.

If requests are made simultaneously by incoming lines
“A” and “B”, the slow-operating action of relay 64-GC
will preclude the simultaneous operation of relays.64—
RQA and 64-RQB. Furthermore, if due to sticking con-
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tacts relays 64—RQA and 64—RQB were o ‘be: s1mu1- : a
taneously operated, the operafing circuit for relay 64-GC S

would be opened, thus prévénting it from operating. =1t

will-be noted that the operation of relay 64-RQA-opens -

contacts 64—RQA=6 and prevents relay 64-RQB. from -

operating.-

precedence. 2
Now if the relay 22—PWA is operated in the rnanner, o

previously described in the “A” incoming  line termi-":

nating circuit, relay 64-PBA operates 1mmed1ately Over

a previously described circuit. - .

Relay 64-PBA operated

(1) At contact 64-PBA-1 opens the operatmg circuit
of relay 64-RQB;

(2) At contact 64—PBA——2 short OerUItS the break con-
tact 64-PBB—1;

(3) At contact 59—64—PBA—4 opens the operatlng cir-
cuit. of relay 59-BS in the sequence circuit;

(4) At contact- 59-64-PBA-5 prepareés. a circuit for
rélay 59-PS in the sequence circuit. :

When the characters ZCZC (start-of-message signal)
are réad” from the tape;-relays 24-STA and 64-RQA
opeérate in the manner previously described, and the re-
quest is made for the services of the director.

So long as relay 64-PBA‘is operated, a request from
the. odd (or “B”) incoming line terminating in the nor-
mmal manner cannot operate relay 64-RQB because its
operating circuit is opened- at’ contact. 64-PBA~1, and
therefore the :director cannot be: attached to the odd

_(or “B”) incoming line so long as relay 22-PWA of the

even (or “A”) incoming line terminating circuit is oper-
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ated to provide a holding circuit for relay 64-PBA.

If relay 37-PWB-in the odd (or “B”)-incoming line
terminating circuit had been first operated, the action
would be similar, but in the opposite sense, because relay
64-PBB would have been operated by ground extended
through contacts 64-51-XMHB-3 and 64-37-PWB—4.

If ‘relays 22-PWA and 37-PWB are both operated,
then  the two -(even or odd) incoming lines will again

alternate in-securing the services of a director for high -

precedence messages in the same manner as above de-
scribed “in securing the services of -a director for the low :
precedence ‘messages.

NUMBER CHECKING

General

In order to preserve some chronological order in the
explanation of the circuit operations that are performed
in this telégraph system, the checking of the number
of the incoming miessage is the next operation to~be. -

_explained. " 'The number checking function is part.of -
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the director because the message number characters per-
forated in the tape under control of the received signals
(referred to as the primary tape) must be reperforated

-in the tape (referred to as the sécondary tape) produced:
and used in the reperforator-transmitter which forms a’ '~

part of the director, as illustrated in Fig. 13, item 2.
- Attachment of the director’

As previously explained, relay 64-GC is operated as
a result of the operation of relay 64-RQA . or relay;
64-RQB. _ :
Relay 64-GC operated

(1) As prevrously explamed closes a-circuit to-oper-
ate either relays 23-CAD and 23-CA1D or 30-CBD
and 30-CB1D to connect the director to either-incom-
ing line “A,” or incoming line “B,” respectively;

(2). At contacts 64—-GC-1 and 64-GC-4 opens: the
operating circuits. of relay 64-RQA and relay 64-RQB,

respectively, so that when the director is in use the: e

idle one. of -relays 64-RQA and 64—-RQB cannot be. 5
operated;

(3) Extends ground through contacts 18—64-GC—5 L

Under this condition relay 64-RQA takes‘ 3
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18-57-SP3A~1, and the winding of relay 18-DS to nega-
tive 48 volts, causing it to operate.

Assuming that jacks 18-C6B and 18-SSB are patched
together, ground is extended through contacts 18-64-
RQB-6, 18-64-GC-6, the sleeve conductors of jacks
18-SSB and 18-C6B, and the winding of relay 18-NCT
to negative 48 volts, causing it to operate if the relay
64-RQB is operated; or assuming that jack 18-C1A, for
example, is patched to jack 18-SSA for single station
operation, ground is extended through contacts 18-64-
RQA-~7, 18-64-GC-7, the. sleeve conductors of jacks
18-SSA and 18-C1A, and the winding of relay 18-NCA
to negative 48 volts, causing it to operate if relay 64—
RQA is operated.

For purposes of explanation, it will first be assumed
that the director is being connected to the odd (or “B”)
incoming line terminating circuit, which means that re-
lays 30-CBD and 30-CB1D will be operated in the
manner previously described.

Relays 30-CBD and 30-CBI1D operated

(1) Through contacts 30~CBD-1 to 30-CBD-24, in-
clusive, and 30-CB1D-1 to 30-CB1D-8, inclusive, con-
nect 32 code conductors embraced by bracket 30-Bl1, via
cables 30—38 and 23—38 from the decoder transmitter
circuit of the odd (or “B”) incoming line terminating
circuit to the director circuit;

(2) At contact 30-CB1D-9 ground through contact
30-DLYB-1, or 30-32-TAXB-1 and diode 30-TX2B,
contact 30-T6B-1, diode 39-DLYB to the distributor
auxiliary conductor to the director circuit;

(3) At contact 32-30-CB1D-14 connects lead 30—
RTF to the director;

(4) At contact 51-30-CB1D-16 prepares a circuit
for the operation of relay 51-MCB;

(5) At contact 32-30-CB1D-11 prepares a circuit
for the operation of relay 32-TXTB;

(6) At contact 51-30-CB1D-15 prepares a circuit for
the operation of relay 51-MIC;

(7) Extends ground through contacts 33-32-EOMB-2,
33-30-CB1D-17 and the winding of the director ground
control relay 33-DGC to negative 48 volts, causing it
to operate;

(8) Closes a path through contacts 32-18-WNA-1,
32-20-WNC-1, 32-30-CBiD-1¢, ' 32-31-PHB-3, and
through a circuit (not shown but similar to that shown
and described in Fig. 25 for the *“A” transmitter circuit),
to the transmitter clutch release magnet for the “B” trans-
mitter circuit (not shown); .

(9) At contacts 44-30-CB1D-12 and 44-30-CB1D-13

prepares a circuit for coding the cross-office priority in-
dicating -leads . 44-PRM .and 44-OOP, respectively. At
-contact 33-30-CB1D-18 prepares a circuit for operat-
ing relay 33-EMD. If the director were to be con-
nected to the even (or “A”) incoming line terminating
circuit, the same circuit action would take place by the
operation of relays 23-CAD and 23-CAI1D. Sufficient
connections have now been established from the odd
(or “B”) incoming line terminating circuit to perform
the number checking operation.

Preparing for number check

It will be remembered that it was assumed that con-
nection is established to the odd (or “B”) incoming line
terminating circuit.

When relay 64-GC' operated, relay 18-DS operated
as was previously described.

Relay 18-DS operated

(1) Connects. code conductors 30-A, 30-S, 30-I,
30-D, and 30-R in bracket 30-B1 through cables 30—38
and 23—38, bracket 23-A1, cable 23—18, and respec-
tively to conductors 18-A, 18-S, 18-I, 18-D, and I8-R
in bracket 18-NK. Assuming that the jacks 18-MSA,
I18-MSS, -18-MSI, 18-MSD, and 18-MSR are respec-
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tively patched to jacks 18-ClA, 18-C2A, 18-C3A,
18-C4A, and 18-C5A, the conductors 18-A, 18-S, 18-,
18-D, and 18-R, respectively, will be connected through
diodes 18-H, 18-1, 18-J, 18-K, and 18-L, respectively;
contacts 18-DS-1, 18-DS-2, 18-DS-3, 18-DS-4, and
18-DS-5, respectively; contacts 18-NC-1, 18-NC-2,
18-NC-3, 18-NC-4, and 18-NC-5, respectively; and the
windings of relays 18-NCA, 18-NCS, 18-NCI, 18-NCD,
and 18-NCR, respectively; to negative 48 volts;

(2) Extends circuit of conductor 30-DIST AUX
through diode 20-G, contacts 20-51-ONC-1, 20-UA-1,
20-18-DS-6, 20-NCCi-1, 20-NCC2-1, 20-NCC3-1,
20-NCC4-1, 20-NCC5-1, 20-NCC1-2, and the winding
of relay 20-NCC1 to negative 48 volts;

(3) At contact 18-DS—7 prepares an operating circuit
for relay 18-NC; .

(4) At contact 26-18-DS-8 prepares an operating
circuit for relay 20-UC;

(5). At contact 51-18-DS-10 prepares a locking cir-
cuit for relay 51-ONC;

(6) At contact 18-DS-11 prepares a locking circuit
for relay 18-NCT.

Number check

Referring back to the massage format as illustrated
in Fig. 12, the tape has advanced, and the circuits have
now progressed to the condition of checking the group
SEA12094, (see Fig. 12, item 2).

In the case of traffic received from a multistation line,
the first character of Fig. 12, item 2, may be either A,
S, I, D, or R, and signifies the particular station on the
line from which the traffic originated. In the case of
traffic from a single station line, or trunk, the first char-
acter of Fig. 12, item 2, may be any letter. The first
three characters of Fig. 12, item 2, considered collec-

_tively, identify the channel designation.

In checking the message number of traffic from a
multistation line, the first character of Fig. 12, item 2,
is checked to identify the originating station, and the
fifth, sixth, and seventh characters (the numerals) of
Fig. 12, item 2, are checked to guard against numerical
discontinuity in received messages from a given station.
In checking the message number of traffic from a single
station line, or trunk, only the numerical portion of Fig.
12, item 2, is checked.

The operation of relay 30-CB1D.or of relay 23-CA1D,
applied ground through contacts 32-18-WNA-1, 32-20-
WNC-1, and a previously described path, to the respec-
tive transmitter -clutch release magnet of either the “A”
or “B” incoming line terminating circuit, whichever is
requesting the services of the director. The transmis-

sion path is from the distributor common contact 25- -

DCA through contact 25-23-CA1D-14, or from the
distributor common ' contact 32-DCB through contact
32-30-CB1D-14, over the -30-RTF conductor, and
through contact 54-51-SOS-7, resistor 54-R1 to the
grids of the pair of electron tubes 54-VSM1 and 54—
VSM2 which when energized permit plate-cathode cur-
rent from positive 130 volts, to flow through resistor
54-R2, the selector magnet 54-RTD of the director re-
perforator-transmitter, and resistors 54-R3 and 54-R4,
causing the selector magnet” 54-RTD to be energized.
The method of transmission will later be explained.

Relay 18-NCT when it operated

(1) Locked up to ground through contact 18-NCT-1,
resistor 18-R1, and contact 18-DS-11;

(2) At contacts 19-18-NCT-5, 19-18-NCT-4, and
20-18-NCT-3, respectively, prepared circuits to connect
the wipers of the No. 3 arcs of the selectors 19-TSH,
19-TST, and 20-TSU;

(3) At contacts 19-18-NCT-8, 19-18-NCT-7, and
20-18-NCT-6, respectively, disconnected the stepping
magnets of selectors 19-TSH, 19-TST, and 20-TSU
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from the manual digit steppirig keys, and prepared for
their sequential operation;

(4) At contact 20-18-NCT-9 prepared an operating
circuit for selector magnet 20-TSU;

(5) At contact 19-18-NCT-10 prepared an operating
circuit for selector magnet 19-TST under control of the
off-normal contact of selector 28-TSU;

(6) At contact 19-18-NCT-11 prepared an operating
circuit for selector 19-TSH under control of the off-
normal contact of selector 19-TST;

(7) At contact 18—-NCT-12 prepared a circuit for the
NBR CX CKT B lamp 18-NKB;

(8) At contact 18-NCT-13: opened the circuit for
the NO NBR COMP lamp 18-NNC;

(9) At contact 51-18-NCT-14 prepared an operating
circuit for relay 51-ONC;

(10) Extended ground through contacts 18-64-RQB~
6, 18-64-GC-6, diode 18-P, contacts 18-NCT-15, 18-
DS-7, and winding of relay 18-NC to negative 48 volts,
causing it to operate.

Now while the first character shown in Fig. 12, item
2 (which, in the case of traffic from a multistation line
may be A, S, I, D, or R) was being sent to the director,
the distributor auxiliary contact 23-DRTA closes. and
causes ground to be extended through contact 23-T6A-1
via conductor 23-DIST AUX  (or 30-DIST AUX),
23-DRTA (or 30-DRTB). over a. previously described
circuit and through the winding of relay 2¢-NCC1 to
negative 48 volts, causing it to operate.

Relay 20~-NCCI “operdted

(1) Locks up to ground through contacts 20—NCCI——3
20-NCC2-2, and 20-51-ONC-2;

2) Extends ground on conductor 23-DIST AUX (or
30-DIST AUX), through diode 20-G, contacts 20-51—
ONC-1, 20-UA-1, 20-18-DS-6, 20-NCC1-4, 20-
NCC2-3, and the winding of relay 28-NCC2, causing it
to operate.

Relay 20-NCC2 operated

(1) At contact 20-NCC2-4 extends ground from con-
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ductor 23-DIST AUX (or 30-DIST AUX), through con-

tact 20-NCC1-3, and locks up relay 20-NCC1;°

(2) Locks up to ground through contacts 20-NCC2-5,

20-NCC3-2, and 26-51-ONC-2;

(3) At contact 28-NCC2-§ prepares ‘an operating cir-
cuit for relay 20-NCC3;

(4) At contacts 26-NCC2-1 and 20-NCC2-7 opens
the operating circuit of relay 20-NCC1;

(5) Extends ground through contacts 18-20-NCC2-8,

. 18-NC-6, and the winding of relay 18-NC to negatrve
48 volts, causing it to operate.

When the distributor. atxiliary contact opens, causing
ground to be disconnected from conductor 23-DIST AUX
(or 30-DIST AUX), the locking circuit for relay. 20~
NCC1 is opened, causing it to releas‘= :

Relay 18—NC operated

(1) Locks up to ground throuOh contacts 18—DS—7'
and -18-NC-¢6;

(2) At contacts 18—NC—1 18—NC—2 18—NC—a, 18—
NC-4, and 18-NC-5 opens the operatxnnr circuits of-re-
lays 18—NCA 18-NCS, 18—NCI 18—NCD and 18—NCR
respectively.

The ‘transmitter associated with the mcommg lme ter-
minating circuit “A” or “B” then rotates t6 read the
second character of Fig. 12,"item 2. While the second
character of Fig. 12, item 2 is’ bemg transm1tted the
distributor auxiliary .contact again closes. and causes
ground to be extended via conductor 23-DIST AUX
- (or 33-DIST AUX), over a prevrously described’ circuit,
through' contacts 20-NCC2-6;.
-winding of relay 20-NCC3 to negattve 48 volts, causing
it to operate '
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. Relay 20~-NCC3 operated

(1) Locks up to ground through contacts 20-—NCC3—4 o
20-NCC4-3, and 20-51-OriC-2; - By

(2) At contact 20-NCC3-3 extends ground from con-: -
ductor 23-DIST AUX, through contact 20—-NCC2—5 and:
locks up relay 20-NCC2; .

(3) ‘At contact 20-NCC3-6 prepares an operatmg :
circuit for relay 20-NCC4; .

-(4) At contact 20-NCC3-7 further cuts off the op-
erating circuit for relay 20-NCCI.

When the distributor auxiliary contact opens, ground-
is disconnected from the locking circuit of relay 20-NCC2
causing it to release.. The third character of Fig. 12,
item 2 is read from the primary tape in the manner pre-
viously described. Ground is extended via conductor:
23-DIST AUX(or 30-DIST AUX), over a previously
described circuit, through contacts: 20-NCC3-6,- 20—
NCC4-4, and the winding of relay 20-NCC4 to negative
48 volts, causing it to operate. i

‘Relay 20-NCC4 operated

(1) Locks up to ground through contacts 20—NCC4—5

20-NCC5-3, and 20-51-ONC-2;

(2) At contact 20-NCC4-6 extends grotmd from con-
ductor 23-DIST AUX (or 30-DIST AUX), ‘through con-
tact 20-NCC3-4 and locks up relay 20-NCC3; :

(3) At contact 20-NCC4~1 .prepares an operatmg'
circuit for relay 20-NCCS5; ’

(4) At contact 20-NCC4-8 further cuts off the op-
erating circuit for relay 20-NCCI1;

(5) At contact 19~20—NCC4—2 opens the operatmg
circuit for relays 19-HC and 20-HA; - .

{6) At contact 26-NCC4-9 opens the circuit for prr-' .
mary winding of relay 20-WNC which circuit is already :
open ‘at contact 20-NCC5-4, -

When the distributor auxiliary contact opens ground‘
is ‘disconnected from the locking  circuit of relay 20-
NCC3 causing it to release. ‘The fourth character of
Fig. 12, item 2, which is ﬁgures shift signal precedmg
the numerical characters, is read from the. tape in the
manner previously descrlbed Ground is extended via
conductor 23-DIST- AUX (or 30-DIST AUX), over.a =
previously - described circuit, through contacts 20—
NCC4-7, 20-NCC5-5, and the wmdrng of relay 20=
NCCS to neoatwe 48-'volts, causing it to operate

Relay 20-NCC5 operated

(1) Locks 1p to ground through: contacts 20—NCC5—6 o
ZO—UA—S and 20-51-ONC-3;
(2). At contact 20—NCC5—7 extends ground from con- .

" ductor 23-DIST AUX (or 30-DIST AUX), through con-

55

60

“WNC:.- At the same time, “contact 19-20-NCC4-2: HS

65

- character, that is to say the huhdreds digit 6f the i message:..

70

20-NCC3-3, and . the -
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“digit corresponds to the position of the wipers of sel¢

-23=0 to 23-9, mclusrve, in’ bracket 23¢-A3 then

tact’ 20-NCC4-5 and locks up relay 20-NCC4;

(3) At contact 20-NCC5-8 fLrther opens- the operat- :
ing- circuit for relay 20-NCC1;

(4) At contact 20-NCC5-4 prepares an operatmg
curt for the primary winding of relay 20-WNC, = "

When the distributor auxiliary contact opens, ground
is disconnected from ‘the-locking' circuit .of “relay 20=
NCC4, causing it to.releass. ‘When relay 20-N(
releases, contact 20-NCC4-9 -is closed "to “prépare
operating.circuit for the primary winding” of relay%20—'

closed to prepare-an operatmg circuit for relays 20—HA
and 29-HC.,

‘Now, with the further- advance of the tape, the th
character of Fig. 12, item 2, which is the first numencal

number, is read. * If the fumber. read for the hindreds

19-TSH, ground from the “A” or “B”: transmitt r:‘de-.
coder circuit will:be extended. through the No::9; 1,:2; 8,
24, 12; 3,5, or 13 contact, of relay’ 23—CAD (or relay-
30-CBD), or through the No. 7 contact of relay: 23-CAID
(or relay 30-CBI1D), respectlvely, ‘onie of the conductors
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cable 23—19, the correspondingly numbered terminal in
the No. 3 arc of selector 19~TSH, and through its wiper,
contact 19-18-NCT-5, diode 19-A, contacts 19-20—
NCC5-2, 19-20-NCC4-2, 19-20-UA-4, 19-HA-3, 19~
HA-4, and the secondary winding of relay 20-WNC to
negative 48 volts, Both of the windings of relay 20-
WNC: are now energized, but relay 20-WNC cannot
operate because its windings are differentially opposed.

Ground extended through contacts 19-HA-3, 19-HC-~
1, and the winding of relay 19-HC to negative 48 volts,
causes relay 19-HC to operate. "Relay 19-HA cannot
operate at this time because its operating current supply
through resistor 19-R1 is shunted by diode 19-D. - The
respective positions of the wipers of the hundreds, tens,
and units selectors such, for example, as 19-TSH,
19-TST, and 20-TSU conjointly represent the number
of the last message received on that channel, augmented
by one. T -

Relay 19-HC operated

(1) Locks up to ground through -continunity contact
19-HC-2 and contact 19-20-UA-6; - - - -~ ‘
(2) Extends ground through contacts - 19-20-UA-6
and 19-HC-2 to the winding of relay 19-HA which,
however, is still shunted by diode 19-D, and is thereby
prevented from operating. When the distributor aux-
iliary -contact opens, ground is disconnected from the
previously described path, thus removing the shunt through
diode 19-D, and relay 19-HA will operate from ground
through contacts 19-20-UA-6, 19-HC-2, the winding
of relay 19-HA, and resistor 19-R1 to negative 48 volts.

Relay 19-HA operated

(1) At contacts 19-HA-3 and 19-HA-4 opens the
circuit for the secondary winding of relay 20-WNC
from the wiper of arc No. 3 of selector 19-TSH;

(2) At contact 19-HA-2 and continuity contact
19-HA-5 closes the circuit for the secondary winding of
relay 20-WNC to wiper of arc No. 3 of the selector
19-TST; . :

(3) At contact 20-19-HA-~1 partially closes the cir-
cuit from the wiper of arc No. 3 of the selector 20-TSU.

With the further advance of the tape, the sixth char-
acter of Fig. 12, item 2, which is the second numerical
character, that is to say the tens digit of the message
number, is read. If the number read for the tens digit
corresponds to the position of the wipers of selector
19-TST, ground from the “A” or “B” transmitter de-
coder circuit will be extended over a previously described
path to the correspondingly numbered terminal in 'the
No. 3 arc of selector 19-TST, and through its wiper,
contact 19-18-NCT—4, diode 19-B, contacts 19-29-UA~
2,-19-TA-1, 19-HA-2, 19-TA-3, 19-HA-5, and the

10

' 'Relay 19-TA operated

(1) At back contacts 19-TA-1 and 19-TA-3 opens
the circuit for the secondary winding of relay 20-WNC
from the wiper of arc No. 3 of selector 19-TST;

(2) At contacts 20-19-TA-2 and 20-19-TA-4 closes
a circuit for the secondary winding of relay 20-WNC
from the wiper of arc No. 3 of selector 20-TSU;

(3) At contact 19-TA-5 short circuits the secondary
winding of relay 19-TA; ]

(4) At contact 20-19-TA-6 partially closes the cir-
cuit for operating step magnet 20-TSU.

Now, as the tape again advances, the seventh char-

_acter of Fig. 12, item 2, which is the third numerical
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secondary winding of relay 20-WNC to negative 48

volts. The primary and -secondary windings of relay
20-WNC are .now energized, but the windings being
differentially opposed prevent its operation.

Ground extended through contacts 19-HA-2, 19-TC-1,
and ‘the winding of relay 19-TC, to negative 48 volts,
causes relay 19-TC to operate. - Relay 19-TA cannot
operate at this time because its operating current supply
through resistor 19-R2 is shunted by diode 19-E.

Relay 19-TC operated

‘(1) Locks up:to ground through continuity contact
19-TC-2 and contact 19-20~-UA-T7;

(2) .Extends ground through contacts 19-20-UA-7
and -19-TC-2 to the primary winding of relay 19-TA
which, however, is still shunted by diode 19-E, and is
thereby prevented from operating. )

When the distributor auxiliary contact opens, ground
is disconnected from the previously described path, thus
remoying the shunt through diode 19-E, and relay 19-TA
will operate from ground through contacts 19-20-UA-T7,

19-TC-2, the primary winding of relay. 19-TA, and re- -

sistor 19-R2 to negative 48 volts.
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character, that is to say the units digit of the massage
number, is read. If the number read for the units digit
corresponds to the position of the wipers of selector 20—
TST, ground from the “A” or “B” transmitter decoder
circuit will be extended over a previously described path
to the correspondingly numbered terminal in the No. 3
arc of selector 20-TSU, and through ‘its wiper, contact
20-18-NCT-3, diode 20-C, contacts 26-UA-3, 20-19~
HA-1, 20-19-TA-2, 20-WNA-2, 20-19-TA-4, and the
secondary winding of relay 20-WNC to negative 48
volts, but, as previously explained, the simultaneously
energized primary and secondary windings are differen-
tially opposed and prevent the operation of relay 20-WNC
at this time.

Ground extended through contacts 20-19-TA-2, 20-
UC-1, 20-18-DS-8, and the winding of relay 20-UC
to negative 48 volts, causes relay 20-UC to operate.
Relay 20-UA cannot operate at this time because its
operating current supply. through resistor 20-R1 is
shunted by diode 26-F.

Relay 20-UC operated

(1) Locks up to ground through contact 20-18-DS-8
and continuity contact 20-UC-2;

(2) Extends ground through contact 26-UC-2 to the
winding of relay 20-UA which, however, is still shunted
by diode 20-F, and is thereby prevented from operating.
When the distributor auxiliary contact again opens,
ground is disconnected from the previously described

'. path, thus removing the shunt through diode 20-F, and

relay 20-UA will operate from ground through contact
20-UC-2, the winding of relay 20-UA, and resistor
20-R1 to negative 48 volts.

Relay 20-UA operated

(1) At contact 19-20-UA~6 opens the locking circuit
for relay 19-HC and the holding circuit for relay 19-HA,
causing these relays to release; »

" (2)- At contact 19-20-UA~T opens the locking circuit
for relay 19-TC and the holding circuit for relay 19-TA,
causing these relays to release;

(3) At contract 19—20-UA~4 opens the operating cir-
cuit of relay 19-HC from selector wipers;

(4) At contact 19-20-UA-2 opens the operating cir-
cuit of relay 19-TC from selector wipers;

" (5) At contact 20-UA~-5 opens the locking circuit for
and releases relay 20-NCCS;

(6) At contact 20-UA~1 opens the circuit of the DIST
AUX conductor; - -

" (7) Extends ground through contacts 20-UA-8,
20=19-TA~6, 20-WNA-4, 20-18-NCT-9, and.completes
the operating circuit for the stepping magnet 20-TSU of

_ the units selector to megative 48 volts, causing stepping
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magnet 20-TSU to energize. . ]

If all three digits of the message number have been
successfully checked, the tape continues to.advance, and
the _fransmitter continues reading, seeking precedence
prosigns (as illustrated in Fig. 12, item 5), which process
will be later described. o '
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Stepping selectors forward

When relay 20-UA operated, it completed a previously
described circuit whereby it energized the stepping magnet
28-TSU of the units selector, and also opened the locking
circuit for, and released relay 19-TA. Relay 19-TA by
short circuiting its secondary winding through contact
19-TA~5 had made itself slow releasing, $o that an im-
pulse of sufficient duration had been supplied to the
stepping magnet 28-TSU by the time relay 19-TA re-
leased, to fully step the selector.

The foregoing description applies in all instances ex-
cept when the wipers of the units selector 20-TSU are in
contact with the No. 9 terminals at the start of a number
checking cycle, in which instance, in accordance with the
preceding description, the wipers would step to the No. 10
terminals upon deenergization of the stepping magnet
20-TSU. With the wipers of the units selector in con-
tact with the No. 10 terminals, the off-normal contact
19-26-TSU is closed and extends ground therethrough,
through contact 19-18-NCT-10 and the winding of the
stepping magnet 19-TST to negative 48 volts, causing
magnet 19-TST to energize. With the wipers of the units
sclector in contact with the No. 10 terminals, ground is
cxtended through the interrupter comtact 20-INT . TSU
{of the units selector), the wiper and No. 10 terminal of
arc No. 2 of selector 26-TSU, and the winding of stepping
magnet 20-TSU to negative 48 volts, causing magnet
28-TSU to energize and cause interrupter contacts
19-INT TSU to open the operating circuit for stepping
magnet 20-TSU which thereupon releases and self-steps
the wipers of selector 208-TSU to the 0’ position. In a
like manner, the selector 19-TST, when stepped to posi-
tion 10, will self-step to position 0; and if on position 9,
would energize selector 19-TSH, step 1tself to position 10,
and self-step itself to position 0.

The selector 19-TSH, if its wipers are in contact with
terminal 9, in a similar manner, steps to position 10, and
then, under control of interrupter contact 19-INT TSH,
self-steps itself to position C.

Number does not check

If in the course of.checking the message number, it
does not check because the message number received does

not correspond to the position of the wipers of the selec-
" tor, then no operating circuit will be completed through
the secondary winding of relay 28~WNC and it will oper-
ate on its (unopposed) primary winding, the operating
circuit for which was: previously -described.

Relay 20-WNC opél'ated»

(1) Extends- ground through' contact 18-20-WNC-3
and the winding of relay 18-WNA to negatwe 48 volts
causing it to operate;

(2) ‘At contact 32-20-WNC-1. opens the operatmgr :

circuits “for the transmitter - clutch release: magnet
25-TRTA and the winding. of relay 25~TMGA causmg
them to release.

- Relay 18eWNA 'dperated.

(1) Locks up to ground through contacts 18-WNA-3,
18-51-MIC-1, and the contact of the NBR CK: ALM RLS
‘key 18-NKR;

(2) At back contact 32—-18—WNA—1 further opens the'

operating circuit for the transmltter clutch release mag-
net 25-TRTA; .

(3) Extends ground through contacts 20—WNA—5
28-UC-1, 20-18-DS3-8, and the winding of relay 26-UC

to negative 48 volts, causing it to operate and lock up to.

ground through .contacts 26-18-DS-8 .and " 20—UC—2
Relay 228-UC when operated extends: ground throngh

-contact 20-UC~2, the winding of relay 20-UA; and resis--
tor 20-R1 .to negative 48 volts causmg telay 20-UA to -
S L X : SRR 75
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~.of the- DISABLE NBR :CK ‘keys .51-DNK=1 to 51_°

70

tion -of relay 51-MIC, at contact 18-51-MIC-1, opens".

ing of relay 51-ONC to negaitive 48 volts, causing relay',:

70
. Relay -20-U#A operated

(1) Opens contacts 19-20-UA-4, 19-20-UA-2; and -
20-UA-3, thereby dlsconnectlng the selector w1pers “from -
the count check circuit;

(2) Opens contact 20—18—-WNA—4 and thereby pre-
vents the energization of stepping magnet 20-TSU;

(3) Extends ground through contact 18-WNA-6 to -
the parallel-connected contacts 18-NCT-12, 18—NCR—1,

18-NCD-1, 18-NCI-1, 18-NCS-1, and 18-NCA-1 t
light the NBR CK lamp correspondmg to the line bemg
checked;

(4) Extends ground through contact 51-18-WNA-7
and the winding of relay 51—ONC to negative 48 volts,
tausing it to operate;

(5) Extends ground through contact 43—-18—WNA——8
and lights the MINOR PILOT lamp 43-MPL; -
(6) Extends ground through contact 43-18-WNA-9
and over a previously described ¢ircuit, and energizes the

minor office chime 147-MA;

(7) Extends ground through contact 43-18-WNA-10
and over a previously described circuit, and energizes the
minor cabinet alarm 35-ACA. :

The audible alarm may be suppressed in the manner
previously described by operating the AUD ALM SUPP
key 35-AAS. .

Relay 51-ONC opemted‘

1) Locks up to ground through contacts 51-ONC-4
and 51-18-DS-10;
(2) At contact 20-51-ONC-3 dlsconnects locking

. ground, and thereby releases any of the relays 20—NCCI

to 20-NCCS; inclusive, that may. be operated: -
(3) At contac’c 20-51-ONC-1 disconnects the DIST
AUZX conductor from the count check circuit; :
(4) Extends ground -through contact 18—51—0NC~5
and the winding of relay 18-NC to negative 48 volts,
causing it to operate if not already operated. :
When the distributor auxiliary contact opens, ground
is disconnected- from the previously described path
through the primary winding of relay 20-WNC, causing
it to release. The reading of the characters in the tape
may be permitted to continue without a number check by
operating the NBR CK ALM RLS key 18-NKR, which
opens- the lockingcircuit for and releases relay 18-WNA,
thereby extending ' ground through - contacts - 32-18-
WNA-1, 32-28-WNC-1, and over a previously described
circuit Whlch causes the transmitter to continue to operate.
The message from incoming line terminating circuit ‘A
or B may also be sent to miscellaneous intercept by operat-
ing the respectwely associated MISC INT key S1-MIA’
or 51-MIB, in-conjunction with the respectively associ-' .
ated stop-hold key SI—XMTRA or 51-XMTRB, a func-v.,-‘ i
tion to be later explained. R
The operation of key 51-MIA, for example, extends s
ground - -through the. contacts: of the Kkey, . contacts =~
51-XMHA~4, 51-25-TXTA~4, and the winding'6f relay oo

‘51-MITA to megative 48 volts, causing relay 51-MITA :

to - operate” and ‘lock up ‘to ground. through. contact- -
51-MITA-1. - The.operation of relay 51-MITA extends & -
ground through contacts 51-MITA-2, 51—-23—CA1D—15 G
51-508-2, and the winding of relay 51-MIC to negatlve :

48 volts, causing relay 51-MIC to operate. " The. oper

the -locking circuit f01 relay 18—WNA causmg relay

18—WNA to release

. - Omit number check e :
All number checking caf: be: omitted by operatmg all-

DNK-6, inclusive. ~ With the keys 51-DNK-1 through,
51~DNK—6 -in-sa, simultaneously ‘operated condition; ’
ground is extended through ‘the-'series: connected:No;

contacts of the keys, contact:51-18-DS~13, and the wingd:

51-ONC to operate and lock up to.ground. through:
tacts 51-ONC=4 and 51—-18-—DS—-10 =
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An individual number check for any desired one of
the number comparators can be omitted by operating the
particular DISABLE NBR CK key associated therewith,
such, for example, as 51~-DNK~1 which will extend
ground through its No. 2 contact, contact 51-18-NCA-2
(the associated number check relay when operated), and
the winding of relay 51-ONC to negative 48 volts, causing
relay 51-ONC to operate (when the relay, 51-NCA to
51-NCT  corresponding to the operated key operates)
and lock up, as previously described.

Relay 18-DS will remain locked up until the operation
of the system shall have progressed, in a2 manner to be
hereinafter described, to the stage at which the director
is preparing to transmit the first routing indicator char-

acter cross-office (see Fig. 13, item 6) at which time the 1L

relay 57-SP3A will operate, in a manner to be later
described, and at contact 18-57-SP3A~1 will open the
locking circuit for relay 18-DS, causing relay 18-DS to
release.

Multistation line number check

The even (or “A”) incoming line terminating circuit
may optionally terminate either a multistation or a single
station line.  When it is used to terminate a multistation
line, it may serve a maximum of five stations designated
A, S, I, D, and R, respectively. A multistation line may,
however, be used with less than the maximum number of
stations.

For effecting the checking of the message number of
each message received from any station served by the
even (or “A”) incoming line termination, when used to
terminate a multistation line, five groups of selectors are
provided, respectively identified as A, S, I, D, and R.
Each group of selectors comprises three selectors, respec-
tively identified as hundreds, tens, and units. Each selec-
tor comprises four arcuately disposed banks of eleven
contact terminals, and a wiper or contacting means for
each bank or arc. The selectors are of the “step on re-
lease” type; well known in the prior art. The selectors
are provided with an “off-normal” contact which will be
closed only. when the wiper is in contact with the No. 10
terminals of the selector arcs, and will be opened at all
other positions of the wipers.

To provide flexibility in the use of the message number
checking selectors, and the associated visual number dis-
play means, two sets of jacks, comprising comparator
jacks 18-C1A,; 18-C2A, 18-C3A, 18-C4A, and 18-C5A,
and multistation jacks 18-MSA, 18-MSS, 18-MSI,
18-MSD, and 18-MSR are provided, together with patch-
ing cords, whereby the jacks in each set for each equipped
station on a multistation line may be respectively patched
together; jack 18-C1A being patched to jack 18-MSA,
for example. )

With the jacks respectively patched together as above
described, when the first character of Fig. 12, item 2 (the
line identification) is read, the corresponding one of the
relays 18-NCA, 18-NCS, 18-NCI, 18-NCD, or 18-NCR
will operate in 2 manner similar to that earlier described
with reference to relay 18-NCT. '

When the even (or “A”) incoming line terminating
circuit .is used to terminate:a single station line, the
jack 18-SSA will be patched to the appropriate one of
the jacks 18-C1A, 18—C2A, 18-C3A, 18-C4A, or 18-
C5A, causing the corresponding relay 18-NCA, 18-NCS,
18-NCI, 18-NCD, or 18-NCR to operate as above de-
scribed. . ) ’

Only the fifth, sixth, and seventh characters of the
combination illustrated in:Fig. 12, item 2, representing
the numerals comprising a three digit message number,
are checked in the number comparator. Referring to
Fig. 11, the Baudot code combinations which represent

-numerals may be ‘determined. B
L Number display - _-

-~ The position of the ‘wipers on.the arcs of the selectors

10

20

25

30

40

60

70

in any number comparator, and the equivalent three: digit tig

72
number, may be visually observed by operating one of
the NBR DSPLY keys 18-NDSA, 18-NDA, 18-NDS,
18-NDI, 18-NDD, 18-NDR, or 18-NDSB associated
with the single station line, or a particular station on a
multistation line, which is desired to observe.

Assume that it is desired to ascertain the position of
the wipers on the selector arcs 19-ASH, 19-AST, and
20-ASU. The number display key 18-NDA is operated
which, assuming a normal patching arrangement, extends
ground through its No. 1 contact, ring conductor of jack
18-MSA, patching cord, ring conductor of jack 18-CIA,
and the winding of relay 18-DAN to negative 48 volts,
causing it to operate.

With key 18-NDA operated, ground also is extended
through. its No. 2 contacts, conductor 18-20 and the pri-
mary winding of transformer 20-T1 to 20 volts alternat-
ing current.

Relay 18-DAN operated

Through contacts 19-18-DAN-1, 19-18-DAN-2, and
20-18-DAN-3 applies ground to the wipers of the No. 4
arcs of the selectors 19—ASH, 19-AST, and 20-ASU,
respectively.

Through contacts 19-18-DAN-4, 19-18-DAN-5, and
20-18-DAN-6 connects the circuits of stepping magnets
19-ASH, 19-AST, and 20-ASU, respectively, to circuits
under the control of contacts 19-20-RSET-1, 19-20-
RSET-2, and 20-RSET-3, respectively, for resetting the
wipers of the hundreds, tens, and units selectors, respec-
tively, to zero, zero, and one, respectively, when the reset
key 20-RKO is operated, a function which wiil later be
described in detail. :

Through contacts 19-18-DAN-7, 19-18-DAN-8, and
19-18-DAN-9 connects the circuits of stepping magnets
19-ASH, 19-AST, and 20-ASU, respectively, to the digit
stepping keys .19-DSTH, 19-DSTT, and 20-DSTU, re-
spectively, for individually resetting the hundreds, tens,
and units selector switches to zero, zero, and one, respec-
tively, a function which will later be described in detail.

When one of the relays 18-DAN, 18-DSN, 18-DIN,
18-DDN, 18-DRN, or 18-DTN is operated, ground is
connected to the wipers of the No. 4 arcs of one of the
selectors —A-, -S—, -I-, -D—, and -R-, respectively,
shown on Figs. 19 -and 20. If, for example, relay
i8-DAN is operated as previously described, ground
is extended through contacts 19-18-DAN-1, 19-18-
DAN-2, and 20-18-DAN-3 to the wipers on the No. 4
arcs of -selectors 19-ASH, 19-AST, and 20-ASU, re-
spectively. Assuming, for example, that the wiper on the
No. 4 arc of selector 19-ASH is in contact with terminal
No. 1, ground is extended from this terminal and via
the No. 1 conductor in cable 19-20-H to the No. 1
cathode. of visual display tube 20-DTH.

Visual display tubes 20~-DTH, 20-DTT, and 20-DTU
are multicathode glow discharge devices, each tube con-
taining ten cathodes, and each cathode being shaped to
represent one of the numerals from 0 to 9, respectively.
The three tubes 20-DTH, 20-DTT, and 20-DTU, re-
spectively represent the hundreds, tens, and units orders
of a three digit number indicative of the message num-
ber of the last message received from a particular station
served by -a multistation line, or from a single station
served by a single station line. The cathodes of tubes
20-DTH, 20-DTT, and 20-DTU are connected via
cables. 19-20-H, 19-20-T, and 20-U, respectively, in
multiple to the correspondingly numbered terminals of
the hundreds, tens, and units selectors, respectively, shown
on Figs. 19 and 20.

When the primary of transformer 20-T1 was ener-
gized as previously described, the 20 volt alternating cur-
rent flowing therein induced an alternating potential in
the secondary winding of transformer 20-T1. The sec-
‘ondary “winding of transformer 20-T1 is connected
through diode 20-N. and through parallel-connected re-
sistors 20~R2, 20-R3, and 20-R4 to the anodes of tubes
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26-DTH, 26-DTT, and zt)—DTU respectrvely, thereby
applying a 250 volt pulsating direct current thereto. In
a similar manner, ground will be extended from the No.
4 arcs of selectors 19-AST and 20-ASU to the cathodes
of tubes 2¢-DTT and 20-DTU, respectively. In each
of the titbes, the cathode to which ground has been ex-
tended by the selector. wipers will become luminous.

Thus the position of the number comparator selectors
can be ascertained at practically any time by visual obser-
vation of the visual display tubes 20-DTH, 20-DTT,
and 20-DTU. Also, by these means, the setting of the
number comparator selectors in any of the number com-
parators can be cbserved by operating one of the keys
18-NDSA, 18-NDA, 1§-NDS, 18-NDI, 18-NDD, 18-
NDR, or 18-NDSB which, in the above-described man-
ner, will operate one of the relays 18-DAN,; i8-DSN,
18-DIN, 18-DDN, 18-DRN, or 18-DTN.

Digit stepping

The wipers of any selector in any number comparator
may be stepped one step at a time in the following man-
ner: Press the NBR DSPLY key such, for example, as
18-NDA which, as previously described, will cause relay
18-DAN to operate which, through contacts 19-18-
DAN-7, 19-18-DAN-8, and 20-18-DAN-9 associates
the three DIGIT STEP keys 19-DSTH, 19-DSTT, and
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20-DSTU, respectively, with the hundreds, tens, and units -

selectors in this particular number comparator. -Then,
by pressing the DIGIT STEP key 19-DSTH for the
hundreds digit, for example, ground: is extended through
the contact thereof, contacts 19-18-DAN-7, 19-18-
NCA-3, and the winding of stepping magnet 19-ASH to
negative 48 volts, causing it to energize, and upon the
release of key 19-DSTH to release and step the wipers
one point in a similar manner, the operation of the digit
step keys 19~DSTT and 20-DSTU will effect the stepping
of the tens and units selectors 19-AST and 20-ASU,
réspectively. Thus, by one or more operations of its
associated digit stepping key, any. particular selector can
be stepped forward to any position desired. No stepping
can take-place, however, if the particular comparator has
been called into action by the circuit for actual com-
parison of a received message, as for example, by the
operation of relay 18-NCA. -

" Resetting 1o beginning

The wipers of the selectors in a given number com-
parator may be reset by first operating the desired NBR

DSPLY key, such, for example, as 18-NDA ‘which, ‘as -

previously described, will cause relay 18-DAN to- op-
‘erate, and then by operating the RESET key 28-RKO.
The: operatton of key 20-RKO extends ground through its
contacts and the winding of relay 20—RSET to nevatrve
48 volts, causing it to operate.

Ground is extended through confact 19—-20—RSET—
the wiper of arc No. 1 of selector 19-ASH, one of the
strapped No. 1 to No. 9 terminals of -arc No. 1 .of se-
lector 19-ASH, the interrupter- contacts of selector 19-
ASH, contacts 19-18-DAN-4, 19—18—NCA—-3 and the

wrndmty of stepping magnet 19-ASH to n_egatlve48 volts.:

The stepping magnet, under control of its associated in-
. terrupter contacts, will be alternately- energized aizid re-
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Fipter contacts of - seléstor - 20~ASU, contacts 20—18—

DAN-$, 20-18-NCA-5 and the wmdmg of stepping mag-: .

net 20~-ASU ‘to negative 48 volts. The stepping magnet,
under control of its associated interrupter contacts, will -
be alternately energizéd and released, and will continue
to “self-step™ until the wipers of selector 20-ASU halt,
in this instance, at the No. 1 terminal which opens the
“self-stepping” circuit -on arc No. 1.

Thus, the operation of the appropriate number display
key will cause the wipers of the corresponding number
comparator selector to self-step to a predetermined re-
set position Wwhich, for the hundreds, tens, and units se-
lectors, are 0, 0, and 1, respectively.

SENDING SIDE, PROSIGN READING
General

If it be assumed that the number has been properly ..
checked, the transmitter associated with the incoming line
terminating circuit will continue to read-the primary tape
and Wwill continue to transmit characters into the director
machine (but otherwise disregaiding any possible signif- |
character is réad from

the -primary-tape (see-Fig. 12, item 4).
< or character is read, thé relay 24-STA having
been operated: as-previously described, ground extended
from the transmitter decoder circuit over conductor 23—
‘CRin cable 23-24, through diodes 24-LF3A, 24-CR3A,
contacts 24-STA-7, 24-PHA-2, and the winding of re-
lay 24-CRTA to negatrve 48 volts, causes relay 24--
CRTA to operate. =

Relay 24-CRTA operated

(1) Locks up to ground through contacts 24-PHA-2
and 24-CRTA-2;

(2) At contact 24—-CRTA—-3 prépares an operatrng Cir-
cuit for relay 24-ZYTA;

(3) At contact.24—CRTA~4 prepares an operating cif-
cuit- for relay 24-OTA; -

(4) At contact 24-CRTA~5 prepares an operatmg cir-
cuit for relay 24-PMTA;

-(5) At contact 24—CRTA—1 connects the prrmary wind-
ing of relay 24-PCKA via-the DLY conductor in cable
23-24 to the contact 23-T6A-1 (relay 23~T6A operates
under control.of the dlstrlbutor aux1hary contact 23~
DRTA).

It ‘will be ‘apparent from an inspection-of the message -
format illustrated- in: Fig, 12, items 4-and 5, that im-
mediately following item 4, the combination of the <<=

“characters, the prosign ¢haracters OO, 'PP, RR, orMM .-
will follow immediately if the message is of the ‘lower

- four levels of precedence, or the characters, item 5; ZZ

&5
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leased, and will .continue to “self-step” wuatil the wipers ~

of selector® 19-ASH halt at the No. 0 terminal which
-opens the “self-stepping” circuit on arc No. 1.

In like manner, ground is extended through contact
19-20-RSET-2, and through a circuit similar to that de-
scribed. above with reference to selector 19-ASH, where-
by, in this instance, the stepping magnet 19-AST ‘will

“self- step” the wipers of selector 19—AST to position’ 0,

in a manner described above..’

Also, in like manner, ground is: extended through ‘con- -
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-in “cable 2
above-described path. through the secondary wrndmg ‘of -
‘polarized relay 24-PCKA.-

or YY will follow.
When the character < is encountered in the prrmary

tape (see ‘Fig. 12, item 4), the transmitter decoder:cir-.0
‘cuit will extend ground. through code conductor 23-CR -
‘in cable 23—24, ‘diodes 24-CR1A and 23-CR2A, con- -
“tacfs 24—PC1A—1 ‘'24-PC2A-3, the secondary wmdmg i

of polarized relay 24-PCKA, and resrstor 24-R2A -to:: if

negative 48 volt
When the character = is encountered in- the prrmary

tape (see Fig.'12, item-4), the transmitter decoder cir-i = =

cuit will extend ground ‘through codé conductor 23:LF
3——24 diodes 24-LF3A and 24-CR2A, and the .

Slmllarly, if the character 4,{, S, or T is encountered

in the primary tape, the transmrtter “decoder ¢ircuit:will .

0.

) tact 20-RSET-3, the wiper of afc: No. 1 of selector

20-ASU, one of the strapped No. 0-and No, 2 to No. 9

ferminals of arc No. 1 ‘of selector 20<ASU, the inter-

75

“secondary’ ‘winding - of -polarized re]ay 24—PCKA and
.Tesistor 24-R2A to nega’uve 48 volts,” :

“extend ground through one of the code conductors 23=

FI1G, 23-LT; 23-S, ‘or 23-J in cable 23-24, through ithe .-
drode 24—FG1A 24—LT1A 24=S1A,-or 24-J1A,:r pc’c- :
trvely, through contacts 24——PCIA—1 24—PC2A—3 “the

At this tnne, ground is' extended ‘via: conducto 23-
DIST AUX m cable 23--24 contact 24—CRTA1 the

When either a -
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primary winding of polarized relay 24-PCKA, and resistor
24-R3A to negative 48 volts, causing it to be energized.

If, at this time, one of the characters <, =, 1, y, S, or
J is read from the primary tape, a circuit as above de-
scribed in reference to these characters will be com-
pleted through the secondary winding of polarized relay
24-PCKA. The primary and secondary windings of po-
larized relay 24-PCKA are differentially opposing, and
when simultaneously energized will prevent it from op-
erating.

It will therefore be apparent that the reading of one
of the characters <, =, 4, {, S, or J will prevent relay
24-PCKA from operating, and that the reading of any
other character will permit relay 24-PCKA to operate.

Prosigns PP, RR, or MM

Let it be assumed that any one of the combinations of
prosign characters PP,.RR, or MM is perforated in the
primary tape. As soon as the transmitter finishes reading
the <<= combination of characters (Fig. 12, item 4),
the next character read should be P, R, or M (Fig. 12,
item 5).

The reading of a P, R, or M character from the pri-
mary tape will cause the transmitter decoder circuit to
extend ground via conductor 23-P, 23-R, or 23-M, re-
spectively, in cable 23—24, through diode 24-P1A,
24-R1A, or 24-M1A, respectively, contact 24-CRTA-S,
and the winding of relay 24-PMTA to negative 48 volts,
causing it to operate. i e

Relay 24-PMTA operated

(1) Locks up to ground through contacts 24-PMTA-1,
24-0OTA-1, 24-ZYTA-2, and 24-64-XOCA-3; .

(2) At contact 44-24-PMTA-2 provides ground which
later will be applied by the director to the lead 44-PRM
extending across the office, to indicate to the outgoing
cabinet circuits that this is a regular priority message.

At the same time, due to the absence of characters
<, =, N |, S, or 7, relay 24-PCKA will operate upon
the energization of its primary winding and will extend
ground through contacts 24 -PCKA-1, 24-PClA-2,
24-PC2A-4, 24-PC3A-2, 24 PCOA-1, and the winding
of relay 24-PCOA to negative 48 volts, causing relay
24-PCOA to operate.

Relay 24-PCOA operated : :

(1) Locks up to ground through contacts 24-PCO0A~
and 24-PC1A-3; ;

(2) Extends ground through contacts 24-PCKA-1,
24 PCOA-3, 24-PC1A—4, and the winding of relay
24-PC1A to negative 48 volts, causing relay 24-PC1A
to immediately operate. : :

Relay 24-PCI1 A operated . ;
(1) Locks up to ground through contacts 24-PC1A-5

and 24-PC2A-5, and at the same time at contact 24—~

PC1A-4 opens the operating circuit for relay 24-PCIA;

(2) ‘At contact 24-PC1A~6 prepares an operating cir-
cuit for relay 24-PC2A; ‘ el Dt -

(3) Locks relay 24-PCOA to ground through- contact
24-PC0A-~2, continuity contact 24 PC1A-7, and con-
tact 24-PCKA-1; : ;

(4) “At contact 24-PC1A-3 opens the path through
the secondary winding of relay 24-PCKA so that any
character which may be read from the primary tape from
now on can operate relay 24-PCKA;

(5) At contact 24-PC1A-8 opens the operating. cir-
cuit of relay 24-SPTA. i o

When the distributor auxiliary contact opens, causing
ground to be disconnected - from conductor 23-DIST
AUX in cable 23—24, relay 24-PCKA releases.  When
relay 24-PCKA releases, the locking circuit for relay
24-PCOA is opened at contact 24-PCKA-~1, causing relay
24-PCOA to release. S

The next character read from the primary tape should
be P, M, or R (see Fig. 12,-item 5). -"When the dis-
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tributor auxiliary contact again closes, ground is ex-
tended via conductor 23-DLY in cable 23-—24 and over
a previously described circuit to energize the primary
winding of relay 24-PCKA, causing relay 24-PCKA to
operate. When relay 24-PCKA operates, ground is ex-
tended through contacts 24-PCKA-1, 24-PCOA-4, 24—
PC1A-6, 24-PC2A~6, and the winding of relay 24-
PC2A to negative 48 volts, causing relay 24-PC2A to

operate.
Relay 24-PC2A operated

(1) Locks up to ground through contacts 24-PC2A-7
and 24-PC3A—-3 under the control of relay 24-PC3A;

(2) At continuity contact 24-PC2A-5 disconnects
locking ground for relay 24-PC1A and substitutes a lock-
ing ground through contact 24-PCKA-1, continuity con-
tact 24-PC2A-8, and continuijty contact 24-PC1A-5;

(3) At contact 24-PC2A-9 prepares an operating cir-
cuit for relay 24-PC3A;

(4) At contact 24-PC2A-10 partially closes the oper-
ating circuit for relay 24-SPTA;

(5) At contact 24-PC2A-3 further opens the circuit

" for the secondary winding of relay 24-PCKA.
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When the distributor auxiliary contact opens, causing
ground to be disconnected from conductor 23-DIST
AUX in cable 23—24, relay 24-PCKA releases. When
relay 24-PCKA releases, the locking circuit for relay
24-PC1A is opened at contact 24-PCKA, causing relay
24 PCIA to release. With relay 24-PC2A operated and
relay 24-PC1A released, at contacts 24-PC2A-10 and
24-PC1A-8, an operating circuit is prepared for relay
24 SPTA. With relay 24-PC2A operated and relays
24 PC1A and 24-PC0A released, at contacts 24-PC2A-9,
24-PC1A-9, and 24-PCO0A-4, an operating circuit  is
also prepared for relay 24-PC3A.

The next character to be read from the primary tape
should be the > character preceding the first routing
indicator, see Fig. 12, items 5 and 6.

The reading of the > causes the transmitter decoder
circuit to extend ground via code conductor 23-SP in
cable 23—24, through diode 24-SP1A, contacts 24—
PCiA-8, 24-PC2A-10, and the winding of relay 24—
SPTA to negative 48 volts, causing relay 24-SPTA to

operate.
Relay 24-SPTA operated

(1) Locks up to ground through contacts 24-SPTA-3
and 24-EMGA-3;

(2) At contact 51-24-SPTA-~4 opens the operating
circuit of relay 51-MITA from ground through contact
51-24-PHA-4;

(3) If either relay 24-OTA or 24-ZYTA has operated,
ground is extended through contact 22-24-SPTA-1 and
contact 22-24-OTA-1 or 22-24-ZYTA-1, via a previ-
ously described. path, to complete a circuit for counting
down the precedence count.

When the distributor auxiliary contact again . closes,
ground is extended over a previously described path to
the primary winding -of relay 24-PCKA, causing it to
operate, Ground is extended through contacts 24—
PCKA-1, 24-PC0A-4, 24-PC1A-9, 24-PC2A-9, 24—
PC3A-4, and the winding of relay 24-PC3A, causing it
to operate, thus. making the third count.

Relay 24-PC34 operated

(1) Locks up to ground through contact 24-FPC3A-5
and the parallel-connected contacts 24-PHA-5 and 24—
51-TCDA-1; :

(2) Extends locking ground for relay .24-PC2A
through contacts 24 PCKA-1, 24-PC3A-6, and 24-
PC2A-T;

(3) At contact '51-24-PC3A-7 prepares an operating

_circuit for relay 51-TCDA; .

(4) At contact 25-24-PC3A-1 opens the  operating
circuit for .the. transmitter clutch release magnet 25—
TRTA :and relay 25-TMGA, thereby causing magnet
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25-TRTA and relay 25-TMGA to rélease, thus stoppmg
the reading of the charactérs in the primary tape;

(5) Extends ground through contact 24-PC3A-8 and
the winding of relay 24-PHA to neaatrve 48 volts, caus-
ing it to operate;

(6) Extends ground through contacts 51—24—PC3A—7
51-23-CA1D-16, and the winding of relay 51-MCA to
negative 48 volts, causing it to operate;

(7) At contact 51-24-PC3A-9 opens the operatmg
circuit for relay §1-SOS.

When relay 24-PCKA réleases, at contact 24-PCKA~
1, the locking ground for relay 24-PC2A.i§ disconnected,
causing relay 24-PC2A to release. With relay 24-PC3A

operated and relay 24-PC2A réleased;-ground is extended -

through contzcts 51-24-PC3A-7, 51-24-PC2A-11, and
the winding of relay 51-TCDA to negative 48 volts,
causing relay 51-TCDA to opératé. With relays 51—
TCDA and 24-PHA operated, locking ground is discon-
nected at contacts 24~51-TCDA-1 and 24-PHA-5, caus-
ing relay 24-PC3A to rélease. With relays 51-TCDA,
51-MCA, and 62~DGC1 operated and relays 25-TXTA
and 24-PC3A reléased, ground is extended through con-
tacts ~ 51-25-TXTA-5, 51-TCDA-2, 51-24-PC3A-9,
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51-MCA-15, 51-62-DGC1~1, and the winding of re- .

lay 51-SOS to negative 48 volts causmg relay 51-SOS
to operate.

The count of 3, bemg consummated, insures that the
prosign is read within the 3 characters comprising item
5 of Fig. 12, and"is a character other than 4, J, S; or {
following the <<= combination of characters. .

Relay 24-PHA operated

(1) Locks up to ground through contacts 24-PHA-6
and 24-EMGA-3;

(2) At -contact 24—PHA—-2 opens the holding path for
relay 24-CRTA; causing relay 24-CRTA :to release.
Relay 24-CRTA, in releasing, opens contacts:24-CRTA~

, 24—CRTA-4, and 24-CRTA-5, thereby opening the
operatrng paths for relays 24—ZYTA 24-0OTA, and
-24-PMTA, respectively;

(3)- At contact 51-24-PHA-4 partially closes -an op-
erating circuit - for relay 51-MITA, but-the operating
circuit for relay 51-MITA will be open at contact 51—
24-SPTA-4 if relay 24-SPTA has been operated;

(4) At contact 25-24-PHA-3 further opens the op-

erating - circuit for transmitter - clutch release magnét
-25-TRTA;

(5) At contact 16—24—PHA—1 opens the lockmg cir-
cuit of relay 16-IXCA. :

Relay 31-TCDA opérated'

{ 1) Locks-up to ground. through contacts 51—TCDA—3
and. 51-25-TXTA-5;

(2) At contacts’ 25—51—'—CDA—4 25—51—-TCDA—5.

25-51-TCDA-6, 25-51-TCDA-7, and 25-51-TCDA-8,
_respectively, disconnects the transmitter distributor con-
tacts. 25-RTA-1, . 25-RTA-2, 25-RTA-3, ‘25-RTA-4,
and 25-RTA-~5, respectively, from the relay . contacts
25-23-T1A-3, 25-23-T2A-3, 25-23-T3A-3, 25—23—
T4A-3, and 25-23-T5A-3 respectrvely,
o(3) At contact: 25-51—-TCDA~9 opens the operatmg
: crrcurt of the transmitter clutch release magnet 25-TRTA
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“ as the. third character of the precedence (prosign) - indi=

that will later be closed through -contact 25-TXTA-6 7

- when relay 25-TXTA shall have cperated;
-~ (4) At contact' 23-51-TCDA=10 short circuits . con-
tact 23-DLYA-1 to suspend or nullify the functlon of
. relay 23-DLYA.-
The foregoing .completes the: descrrptron ‘of - the con-
nection of the drrector to an-incoming line ‘terminating

_circuit” for.the purpose .of reading -the. routing indicator -
characters (see Fig. 12, ifem 6) from the prrmary tape

Proszgn 00.;
If the prosrgn character. O follows the <<_. com-

bmatlon of characters, the: transmitter decoder “circuit -

extends ground via code conductor 23-0 in cable 23———24

 for relay 24-SPTA will be opened at contact 24—PCIA—8
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through dicde 24-OFA, contact 24—CRTA—4 and the
winding of relay 24-OTA- to negative 48 volts causmg
relay 24-OTA to operate.

- Relay 24-OTA operated

(1) Locks up to ground through contacts 24— OTA-3,. -
24-ZYTA-2, and 24-64-XOCA-3;

(2). At contact 24-OTA~1 opens the locking crrcurt
for, and prevents the locking of relay 24-PMTA; -

(3) At contact 44-24-OTA—4 provides ground which
later will be applied.by the director to the lead 44-OOP
extending across the. office, to mdrcate to-the outgoing
cabinet circuits that this is a message requiring O level
priority as to precedence of transmission; )

(4) At contact 22-24-OTA-1 prepares an operating
circuit for the precedence count down circuit,

The circuit operations responsive to the subsequent
reading of a > (space) character from the primary tape
are the same as those described responsive to the read-:
ing of the P, M, or R precedeiice irdicating characters.

Prosigns Z or ¥ 7

When a Z or Y precédence character is read from the

primary tape, the combination of characters
ENARRARRINRA

may precede it, but are not illustrated in Fig. 12, these
signals, in a manner previously described, prevent the
operation of relay 24-PCKA until the precedence char-

\ acters Z or Y are read. When the character Z or Y is

read from the primary tape, the transmitter decoder cir-
cuit extends ground via code-conductor 23-Z or 23-Y
in cable 23—24, through diode 24-Y1A or 24-Z3A, re-
spectively, through ‘contact 24—CRTA-3 and the winding
of relay 24-ZYTA to negative 48 volts, causmg relay
24-ZYTA to operate.

Relay 24-ZYTA operated

(1) Locks up to ground through contacts ZA—ZYTA—S
and 24-64-X0OCA-3;

(2) At contact 24—ZYTA—2 opens the locking for, and
prevents the lockrnc of, erther relay 24-OTA or. 24-
PMTA.

As a consequénce of the crrcurt operations descrrbed
in the immediately preceding section with reference. to 4
relay 24-ZYTA, the precedence leads 44-OOP or 44— '
PRM " are -not grounded, .the absence of which. ground
indicates that the message which follows is to rece1ve top'j T
priority as to precedence of transmission. o
. -When, -as previously descrlbed the characters Z Y :
or O have been read from the primary tape, followed by. © oo
the reading of a > character; relay 24-SPTA' operates. . .=~

- The operation of relay 24-SPTA extends ground through =

22-24-SPTA-1 and through one of the. parallel-con-

nected contacts 22-24-ZYTA~1 or 22-24-OTA=1, -and ..
causes the count down of the precedence count.to takefff
place in the manner. earlier described. g

No proszgns pi esent

If the received combmatron of cnaracters < :
read from the primary tape, and a space. ‘does not appear‘

cator (see Fig: -12; item 5); then when' relay,. 24—PHA
operates, as prevrously described;. the operatrng circpit

preventmg relay 24-SPTA from operating.: At thrs time .
ground is extended through contacts. 51—24—P‘-IA—4 51
24-SPTA-4, 51—25—TXTA—4 and. the wrndmg of relay. "

51-MITA to negative 48 volts, caiising relay 51-MITA
to operate to automatically route the: message. 1o mrscel-“
laneous intercept. . The whole process of mtercept opera-_
tron will later .be explamed )

Garbled pros:gns

prosrgn precedes the readmg of the space cha'
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Fig. 12, item 5), an indication is given to the circuits in
the outgoing cabinet or cabinets that the message which
follows is to reccive top priority as to precedence of
transmission.

Cross-office precedence indications

There are two leads, designated 44-OOP and 44-PRM,
connecting the circuits in the cabinet or cabinets incom-
ing to the circuits in the outgoing cabinet or cabinets to
indicate priority in precedence of transmission. The lead
44-O0P or 44-PRM is grounded by the circuits in the
incoming line .cabinets in accordance with the following
table, to indicate the priority to be accorded in the cir-
cuits in the outgoing cabinet or cabinets.

Leads Grounded
Precedence Prosign
Character

Actlon in Outgoing
Circuit
oor

Regular connection.
Priority, no alarm.
Priority with alarm.

Let it be remembered that while the above-described
operations have been transpiring, the characters per-
forated in the primary tape, as illustrated in Fig. 12,
items 2 to 5, inclusive, have been read from the primary
tape, and have been transmitted to and reperforated in
the director or secondary tape, and appear therein as
illustrated in Fig. 13, items 2 to 5, inclusive. It will be
noted that the characters comprising items 2 to 5, inclu-
sive, in Figs. 12 and 13 are respectively identical.

Referring now to Fig. 12, it will be noted that item 6
in the primary tape comprises a plurality of routing
indicators. Each routing indicator consists of a plurality

of characters. The first character of a routing indicator -

is an R or a U and the last is a > or a = character. A
storing and translating process which will later be de-
scribed in detail, causes a two character combination,
designated “outlet,” to be perforated in the director or
secondary tape, followed by a verbatim reperforation of
the characters of the routing code as read from the pri-
mary tape (see Figs. 12 and 13, item 6).  This opera-
tion will be performed for each routing indicator as read
from the primary tape.

Each of the outlet indicators such, for example, as BO .

when read from the secondary tape (see Fig. 13, item 6)
will be determinative of the outlet or outlets to be em-
ployed in transmitting a message across office and to its
destination or destinations, which functions- will herein-
after be described in detail.

Reversion of incoming line to text condition

At this time, for the purpose of explaining the opera-
tion of the system, the description will digress from the
actual chronological order of operation. - .

When the director shall have completed its function
of attaching the desired outlets to the cross-office con-
ductors, and the preamble shall have been transmitted
across the office via the respective outlet or outlets to the
reperforator-transmitters respectively associated therewith,
an operating circuit, which will.later be déscribed, is
completed to cause relay 25-TXTA te operate and permit
the incoming line terminating circuit to transmit the text
of the message (see Fig. 12, item 8) across the office via
the connected outlet or outlets to the repetforator-trans-
mitter machine or machines associated therewith.

Relay 25-TXTA operated
(1) Locks up to ground through contacts 25-TXTA~7
and 25-24-EMGA-4; -~ -~ ;
(2) Extends ground through contacts 25-24-CZCA-2,
25-TXTA-8, resistor 25-R5A, and -the X-OFC XMSN
lamp 25-XMNA to negative 48 volts, so that the lamp
will flash with the operations of the armature of relay

24-CZCA which, as. previously described, in the absence
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of a Z or C character operates in approximate synchro-
nism with the distributor auxiliary contacts 23-DRTA;

(3) At contact 64-25-TXTA-9 finally disconnects
ground from the grid circuit of tube 64-XOTHA so that
capacitor 64-C1A starts to charge in series with resistor
64-R4A, thus beginning to time the interval elapsing if
all of the perforated tape has been transmitted without
an end-of-message signal having been read;

(4) Extends ground through contact of key 24-NEF,
24-25-TXTA-3, and the winding of relay 24-FSMA to
negative 48 volts, causing it to operate;

(5) At contact 51-25-TXTA-4 opens the holding cir-
cuit-of relay 51-MITA;

(6) At contact 51-25-TXTA-5 disconnects holding
ground from and causes the release of, relays 51-TCDA,
51-MCA, and 51-SOS;

(7) At contact 64-25-TXTA-1 removes holding
ground for relay 64-RQA, causing it to release.. (Sim-
ilarly, contact 64-32-TXTB-1 will remove the holding
ground for relay 64-RQB if it is operated);

(8) At contact 25-TXTA-6 closes a circuit so that
when ‘relay 51-TCDA releases, ground is extended
through contacts 25-51-TCDA-9, 25-TXTA-6, and over
a previously described circuit, to energize transmitter
clutch release magnet 25-TRTA;

(9) At contact 25-TXTA~-10 connects the output of
the transmitter distributor 25-RTA to the cross-office
transmission conductor 25~-TR00 connected to terminal
25_TTRO0 which, in turn, is cross-connected to terminal
24-TRT00, and thence to cross-office conductor
24-TRX00; .

(10) At contact 24-25-TXTA-2 provides a locking
circuit for relay 24-NEMA.

Transmission method

As transmission may take place from any onc of a
plurality of incoming line terminating circuits to any one
or more of a large number of outlets, the potential vari-
ations which comprise the transmission from the trans-
mitter distributor of the reperforator-transmitter are-ap-
plied, via the cross-office conductor, as the input to the
grid circuit or circuits of the electron tubes in the outlet
or outlets in the outgoing line cabinet or cabinets.

Positive 130 volts and negative 48 volts connected to
the opposite ends of a potentiometer consisting of re-
sistor 25-R6A (1400 ohms) and resistor 25-R7 (1200
ohms) connected in series through the contacts of the
transmitter distributor and the related relay contacts is
the source of transmission voltage.

Referring to transmitter distributor 25-RTA, the con-
tacts numbered 1, 2, 3, 4, and 5 thereof are connected
in series with contacts numbered 1, 2, 3, 4, and 5, re-
spectively of relay 25-GEA; with contacts numbered 4
5, 6, 7, and 8, respectively of relay 25-51-TCDA; and
with contacts 25-23-T1A-3, 25-23-T2A-3, 25-23-T3A
-3, 25-23-T4A-3, and 25-23-T5A-3, respectively, and
through resistor 25-R6A to positive 130 volts. The re-
lays 25-23-T1A to 25-23-T5A, inclusive, are respectively
operable from the transmitter sensing contacts 23-RTA-1
to 23-RTA-5, inclusive.

With the distributor at rest, a “marking” condition pre-
vails, which causes positive 130 volts through resistor
25-R6A, the normally closed or No. 6 contact of trans-
mitter distributor 25-RTA, and resistor 25-R7A to meet
negative 48 volts, thereby causing approximately 34 volts
positive or “marking” potential to be extended through
contact 25-TXTA-10 to conductor 25-TRO0; via cross-
office -conductor - 24-TRX00 and through circuit paths,
which will hereinafter be described, to the grid or input
circuits of an electron tube circuit such, for example; as
tubes 8—TA and 89-T1A in the outgoing line cabinet.

The conductor 24~TRX00 is one of a plurality of such
conductors extending across each office; one conductor be-
of each incoming line

served by the switching center. In the exemplary dis-
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closure, 100 such conductors are indicated which will
permit a maximum of 100 incoming lines to be served.
However, if less than 100 incoming lines are to be served,
the unused TRX conductors will be left “unstrapped,” that
is to say, not cross-connected to any incoming line termi-
nating circuit.

The application of positive 34 volts or “marking” po-
tential to the grids of tubes 89-TA and 89-T1A causes
current to flow from positive 130 volts, through resistor
89-RI1A, selector magnet §9-RMA, the primary winding
of polarized relay 89-LLA, resistors 88-R2A and §9-R3A,
and the plate-cathode circuits of tubes 89-TA and 89-T1A
to ground, causing selecting magnet 89-RMA to en-
ergize. ‘The parallel-connected grids of tubes 89-TA and
89-TIA are connected through a high resistance path
comprising resistors 89-R4A, 89-R5A, contacts 89—
NBRA-1 and 89-HDAA-2, and resistor $9-R6A to posi-
tive 130 volts. Therefore, should the cross-office con-
ductor become disconnected or open, the tubes 89-TA
and 89-T1A will draw current in their plate-cathode cir-
cuits and will maintain the selector magnet 85-RMA in
an energized condition.

When the transmitter distributor 25-RTA. starts to ro-
tate, the No. 6 contact of the distributor 25-RTA will
open. As the primary tape is read, the transmitter dis-
tributor sensing contacts 23-RTA-1 to 23-RTA-5, in-
clusive, will be caused to assume open or closed positions
in accordance with the characters perforated in the tape.
If contact 23-RTA-~1, for example, is-open, relay 23-T1A
will remain unoperated and contact 25-23-T1A-3 will be
open, thereby opening the previously described series cir-
cuit through the potentiometer in the transmission eircuit.
At this time, negative 48 volts or “spacing” potential is
connected through resistor 25-R7A, contact 25-TXTA-10
to conductor 25-TR06 connected to terminal 25-TTR0Q
which, in turn, is cross-connected to terminal 24-TRT09,
thence, via cross-office conductor 24-TRX09, horizontal
conductor 103-H-0@ of the crossbar switch, one of the
vertical conductors (103-V-00, for example) of the cross-
bar switch 97-SXA, contact 97-OUGA-2 (for example),
the No. 0 conductor (for example) in cable 9799, con-
tact 990-RT0OA-9 (for example), the tip- conductor of jack
20-BRRO (for example), via a patching cord to the tip
conductor of jack 89-RT1A. (for example) which is: con-
nected. to the wvoltage divider associated with the grid
circuit of tubes 89-TA and 89-THA in the outgoing line
cabinet. o

The application of 48 wolts negative or “spacing” po-
tential to the voltage divider associated with the grids
of tubes 89-TA and 89-T1A cuts off the flow of current
in the plate-cathode circuits thereof and causes selector
magnet 89—-RMA to deenergize.

As the primary tape is read, the transmitter distributor
sensing contact 23-RTA-2 is closed; relay 23-T2A will
operate: to close the series circuit through the potenti-
ometer in the transmission circuit. = At this time, positive
34 volts “marking” potential will again be applied through
contact 25-TXTA-10 to conductor 25-TR00 and over
the previously described circuit to- the grids of tubes
89-TA and 89-T1A, again causing the emergization of
selecting magnet 89-RMA. . Thus the primary tape may
be read and the resultant signals transmitted cross-office to
the outgoing line cabinet or cabinets. )

By means of this particular transmission. arrangement
a high grade of cross-office transmission is obtained to a
plurality of receivers.

Reading end-of-message signal in transmitter

As previously stated, and as illustrated in Fig. 12, item
9, the end-of-message signal consists of the group of char-
acters =NNNN,

When the distributor auxiliary contact closes, ground is
extended via conductor 23-DLY in cable 23—24 through
the primary winding of polarized relay 24-CEMA and re-
sistor 24-R5A to negative 48 volts, causing relay 24-
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CEMA to operate if its secondary winding is not ‘ener-
gized. However, if the = character is read from the tape,
ground will be extended via code conductor 23-LF in
cable 23—24, through contacts 24-NT3A-2, 24-NT2A~
i, 24-NT1A~-1, diode 24-LF2A, the secondary winding
of relay 24-CEMA and resistor 24-R6A to negative 48
voits. Similarly, if the character N is read from the tape;,
ground will be extended via code conductor 23-N:in
cable 23—24, through diode 24-N2A, the secondary
winding of relay 24-CEMA, and resistor 24-R6A “to
negative 48 volts. The simultaneous energization of the
differentially opposed primary and secondary windings of
relay 24-CEMA will prevent its operation.

I now during the text a = character is read, ground is
extended via conductor 23-LF in cable 23-~24, through
contacts 24~-NT3A-2, 24-NT2A~1, 24-NT1A-1, diode
24-LF1A, contact 24-LFTA-1, and the winding of relay
24-LFTA, causing it to operate.

Relay 24-LFTA operated

(1) Locks up to ground through contacts 24-LFTA-2,
24-NT1A-2, and 24-CEMA-1;

(2) At contact 24-LFTA-3 prepares an operating cir-
cuit for relay 24-NT1A from ground on the N code con-
ductor. .

If the = character is the first character of a true end-
of-message signal, an N character will follow. If any
character other than a =-or N, then follows, ground via
code conductor 23-DLY in cable 23-—24 will energize
the primary winding of relay- 24-CEMA, causing it to
operate. The operation of relay 24-CEMA will open
contact’ 24-CEMA-1, thereby opening the locking circuit.
for, and causing the release of relay 24-LFTA.

The reading of an' N character causes ground to: be
extended via code conductor 23-N in cable 23:--24,
through diode 24-N3A, contacts 24-1L.FTA-3, 24-NT1A~
3, and the winding of relay 24-NT1A, causing it to oper-
ate:

Relay 24-NT1A operated

(1) Locks up to ground through continuity contacts
24-NT1A~-4, 24-NT2A~2, and contact 24 CEMA-1;

(2) Extends ground on code conductor 23-N through
diode 24-N1A, continuity contacts 24-NTIA-5 and 24—
LFTA-2 to provide a temporary locking circuit for relay
24-LFTA; o .

(3) At contact 24-NT1A~6 prepares an operating cir-
cuit for relay 24-NT2A when relay 24~-LFTA shall have
released;

(4) At contact 24-NT1A~1 opens the circuit from
code conductor. 23-LF to the diodes 24-L.F1A and 24<
LF2A. S

When the transmitter decoder circuit disconnects
ground from the code conductor 23-N, the holding
ground for relay 24-LFTA is removed, causing relay 24—
LFTA to release. : . ;

_ The significance of the above-described circuitry is.that
if-a = character should follow the N character, ground ex- -
tended via code conductor 23-DLY i cable 23—24.will.
energize the primary winding of relay 24~CEMA, the cii=
cuit for the secondary winding of relay 24-CEMA: being -
open at contact 24-NT1A-1, causing relay 24-CEMA to
operate and open contact 24-CEMA-1, thereby opening
the locking circuit for, and causing the release of, relay
24-NT1A. With relay 24-NT1IA released, the previous-
ly described operating circuit for relay 24-LFTA is re-
established. Simultaneously, the circuit is reestablished
through the secondary winding of polarized relay 24—
CEMA, the primary winding of which is also energized,
thus causing relay 24-CEMA to release. The release of
relay 24-CEMA reestablishes the locking circuit for re-
lay 24-LFTA, thus restoring the circuit to the condition
obtaining under. the above heading “Relay 24-LFTA op-
erated.” - Thus; it will be seen that the fortuitous inser-
tion-of a =:character in a series of N characters will ‘not
adversely affect the count, but will permit the circuit to



2,078,534

“83

recycle and complete its checking function provided, how-
ever, that the extra or fortuitous = precedes the N char-
acters.

The reading of the second N character causes the trans-
mitter decoder circuit to again extend ground via code
conductor 23-N in cable 23—24, through diode 24-N3A,
contacts 24-1.FTA-4, 24-NT1A-6, 24-NT2A-3, and the
winding of relay 24-NT2A to negative 48 volts, causing
relay 24-NT2A to operate. :

Relay 24-NT2A4 operated

(1) Locks up to ground through continuity contacts
24-NT2A-4, 24 -NT3A-3 and contact 2&-CEMA-1;

(2) At contact 24-NT2A-5 prepares an operating cir-
cuit for relay 24-NT3A;

(3) Extends ground on code conductor 23-N through
diode 24-N1A, continuity contacts 24-NT2A—6 and 24—
NT1A-4 to provide a temporary locking circuit for relay
24-NT1A, and when the ground is disconnected from the
code conductor 24-N, relay 24-NT1A will release;

(4) At contact 24-NT2A~1 further opens the circuit
from code conductor 23-LF to the diodes 24-LF1A and
24-1F2A,

The reading of the third N character causes the trans-
mitter decoder circuit to again extend ground via code
conductor 23-N in cable 23—24 through diode 24-N3A,
contacts 24-LFTA-4, 24-NT1A-7, 24-NT2A-5, 24-
NT3A-4, and the winding of relay 24-NT3A to negative
48 volts, causing relay 24-NT3A to operate.

Relay 24-NT3A operated

(1) Locks up to ground through continuity contacts
24-NT3A-5, 24-EMTA-7 and contact 2-CEMA-1;
(2) Extends ground on code conductor 23-N through

diode 24-N1A, continuity contacts 24-NT3A~6 and 24— ¢

NT2A-4 to provide a temporary locking circuit for relay
24-NT2A, and when the ground is disconnected from
the code conductor 24-N, relay 24-NT2A will release;

(3) At contact 24-NT3A~7 prepares an operating cir-
cuit for relay 24-EMTA;

‘(4) At contact 24-NT3A--2 further opens the circuit
from code conductor 23-LF to the diodes 24-LF1A and
24-1LF2A;

(5) At contact 24-NT3A-8 provides another locking
circuit for relay 24-STA.

The reading of the fourth N character causes the trans-
mitter decoder circuit to again extend ground via code
conductor in cable 23-24 through diode 24-N3A, back
contacts 24-1LFTA-4, 24-NTI1A-7, 24-NT2A-7, con-
tact 24-NT3A-7 (operated), back contacts 24-EMTA~
9 and 24-64-XOCA-2, and the winding of relay 24-
EMTA to negative 48 volts, causing relay 24-EMTA to
operate.

Relay 24-EMTA operated

(1) Locks up to ground through contacts 24-EMTA-2
and 24-64-X0OCA-4;

(2) Extends ground on code conductor 23-N through
diode 24-N1A, continuity contacts 24-EMTA-8 and
24-NT3A-5 to provide a temporary locking circuit for
relay 24-NT3A;

(3) At contact 24-EMTA-S opens one of the parallel-
connected locking paths for relay 24-STA;

(4) At contact 25-24-EMTA-1 opens the operating
circuit for transmitter cluich release magnet 25-TRTA;

(5) Extends ground through contact 17-24-EMTA-2
and causes the message counting circuit to count down
in the manner earlier described;

(6) Extends ground through contact 24-EMTA-3 and
the winding of relay 24-EMGA to negative 48 volts,
causing it to operate.

When the  transmitter decoder circuit disconnects
ground from code conductor 23-N, relay 24-NT3A will
release, thereby opening contact 24-NT3A-8 which opens
the locking circuit for relay 24-STA, causing it to re-
lease.
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- Relay 24-EMGA operated

(1) At contact 25-24-EMGA~-4 opens the locking cir-
cuit for relay 25-TXTA, causing it to release;

(2) Extends ground through contacts 64-25-TXTA-1,
64-24-EMGA-2, and the winding of relay 64-XOCA to
negative 48 volts, causing it to operate;

(3) At contact 25-24-EMGA-5 opens the operating
circuit of relay 25-XOMA;

(4) At contact 24-EMGA-~3 opens the locking cir-
cuits for relays 24-SPTA and 24-PHA relays, causing
them to release.

Incoming cabinet registration of outgoing cabinet
machine alarm

When relay 25~-TXTA was released, relay 64-XOCA
(cross-office check) operated as above described.

Relay 64-XOCA operated

(1) At contact 25-64-X0OCA—4 prepares an operating
circuit for relay 25-XOMA via the transmission conduc-
tor 25-TR;

(2) At contact 25-64-XOCA-1 opens the operating
circuit for transmitter clutch release magnet 25-TRTA;

(3) At contact 24-64-XOCA-2 opens the locking cir-
cuit for relay 24-EMTA, causing it to release;

(4) At contact 24-64-XOCA-~3 opens the locking cir-
cuit common to relays 24-ZYTA, 24-OTA, and 24-
PMTA, causing the release of any of these relays that
are operated;

(5) At contact 25-64-XOCA-5 opens the locking cir-
cuit for relay 25-EOMA, causing it to release if it had
been operated;

(6) Relay 24-EMTA in releasing opens contact 24-
EMTA-3, thereby opening the locking circuit for relay
24-EMGA and causing it to release.

When relay 24-EMGA is released, at contact 64-24—
EMGA-2 it opens the holding circuit of 64-XOCA which
is slow to release.

There will be an interval of time, therefore, when
relay 64-XOCA is operated and relay 24-EMGA is re-
leased, during which time a circuit is available from the
cross-office transmission conductor 24-TRX00, via the
cross connection to conductor 25-TR00, through re-
sistor 25-R8A, contacts 25-24-EMGA-5, 25-64-XOCA~
4, and the winding of relay 25-XOMA to ground. If the
outgoing line cabinet end of the transmission conductor
is clear, no relay operation is effected thereby.

On the other hand, if a machine alarm had been reg-
istered in the circuits associated with the transmitter
distributor in the outgoing line cabinet, 130 volts po-
tential would be applied through resistor 85-R7A (1400
ohms), and over a circuit, which later will be described
in detail, to the incoming line cabinet end of cross-of-
fice conductor 24-TRX00, which high positive potential
would cause the operation of relay 25-XOMA.

ARelay 25-XOMA operated

(1) Locks up to positive potential on cross-office trans-
mission conductor through contact 25-XOMA-7, and
also to 130 volts positive through contacts 25-XOMA-~
2, 25-51-XMSA-2, and resistor 25-R9A;

(2) At contact 25-XOMA-1 opens the operating cir-
cuit of the transmitter clutch release magnet. 25-TRTA;

(3) Extends ground through contact 25-X0OMA-3 and
lights the OUTLET MACH TBL lamp 25-OMTA;

(4) Extends ground through contact 43-25-XOMA~-4
and over a previously described circuit, and sounds the
minor office chime 147-MA;

(5) Extends ground through contact 43-25-XOMA-5
and lights the MINOR PILOT lamp 43-MPL;

(6) Extends ground through contact 43-25-XOMA-6
and over a previously described circuit, and energizes
the minor cabinet audible alarm 35-ACA.

The audible alarm may be suppressed, in the manner
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previously described, by operating the AUD ALM SUPP
key 35-AAS.

After the trouble indication in the outgoing cabinet
circuit shall have been removed, the operation of the
XMTRA STOP-HOLD key 51-XMTRA to its STOP
position extends ground through the winding of relay
51-XMSA, causing it to operate. The operation of relay
51-XMSA opens the locking circuit through contact
25-51-XMSA-2, causing relay 25-XOMA to release.

If no alarm condition is present in the outgoing line
cabinet, the release of relay 64—-XOCA restores the incom-
ing line terminating circuit to normal operating condition,
making it ready for the reading of another incoming
message heading.

Manual introduction of end-of-message signal

The end-cf-message signal which may be sent in this
manner consists of the characters <<{====NNNN.

When relay 24-STA is operated, and the XM TR STOP-
HOLD key 51-XMTRA is operated to ecither its STOP
or its HOLD position, an end-of-message signal may
be transmitted by operating the “NO END-OF-MES-
SAGE END-OF-MESSAGE A” key 25-NEMA.

The operation of STOP-HOLD key 51-XMTRA to its
STOP position extends ground through the winding -of
relay 51-XMSA to negative 48 volts, causing it to op-
erate. The operation of relay §1-XMSA extends ground
through contact 51-XMSA-3 and the winding of relay
51-XMHA to negative 48 volts, causing it to operate.
However, if the STOP-HOLD key 51-XMTRA is op-
erated to its HOLD position, ground is extended directly
to the winding relay 51-XMHA, causing it to operate.
Thus relay 51-XMHA. will operate from the operation
of the STOP-HOLD key 51-XMTRA to either its STOP
or its HOLD position.

Now, if key 25-NEMA is operated (Wlth relay- 51~
XMHA operated as above described), ground is extended
through contacts 25-24-STA-9, key 25-NEMA,
XMHA-S, and the winding of relay 25-EOMA to nega-
tive 48 volts, causing relay. 25-EOMA to operate.

Relay 25-EOMA: operated

(1) Locks up to ground through contacts 25-EOMA-3
and 25-64-XOCA~-5 (released);

(2) At contact 17-25-EOMA-1 opens operatmg path
of the regular message count down;

(3) At contact 25-FOMA—4 opens a circuit controlling
the operation of transmitter clutch release magnet
25-TRTA;

(4) At contact 33-25-EOMA-2 opens the holding
circuit for relay 33-DGC which releases if the director is
connected to the “A” incoming line terminating circuit;

(5) Extends ground through contact 33-25-FEOMA-7
and through contact 33-25-CA1D-18 (if the director is
connected to the “A” incoming line terminating circuit)
and the winding of relay 33-EMD to negative 48 volis,
causing relay 33-EMD to operate;

(6) At contact 25-EOMA-5 prepares a- circuit to re-
stere the selector 25-GEBA to normal;

(7) At contact 25-EOMA~6 prepares the operating
path of relay 25-GEA.

As previously mentioned, with reférence to “Reversion
Of Incoming Line To Text Condition,” when relay 25-
TXTA shall have operated (in a circuit which later will
be described), ground is extended through the wiper
and No. 1 arc of selector 25-GEBA, contacts 25—
EOMA~6, 25-TXTA-11 and the winding of relay 25-
GEA to negative 48 volts, causing relay 25-GEA to
operate.

Relay 25-GEA operated

(1) At contact 25-GEA-6 provides a path whereby
locking ground for relay 25-DAXA may be extended
through the No. 1 contact of the interrupter forming
part of selector 25-GEBA;

(2) At contacts 25-GEA-1 to 25-GEA-5,. inclusive;
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opens the connections between the relay contacts 25-23-
T1A-3 to 25-23-T5A-3, inclusive, (which relays are op-
erated from the transmitter sensing contacts) -and dis-
tributor contacts 25-RTA~1 to 25-RTA-5, inclusive;

(3) At contact 25-GEA-7 closes the connection of
the wiper of arc No. 5 of selector 25-GEBA to positive
130 volts positive potential through resistor 25-R6A;,

(4) At contact 25-GEA-8 prepares an operating cir-
cuit for the stepping magnet 25-SGEBA. of selector 25—
GEBA;

(5) At contact 25-GEA-9 connects the strapped seg-
ments of arc No. 6 of selector 25-GEBA to the operat-
ing circuit of distributor clutch release magnet 25-DRTA.

As soon as relay 25-GEA. closes, the wipers of selector
25—-GEBA being in position 0, ground is extended through
the wiper and zero terminal of arc No. 6 of selector 25—
GEBA, the No. 2 contact of the interrupter of selector
25-GEBA, contacts 25-DAXA-1, 25-GEA-9, the wind-
ing of distributor clutch release magnet 25-DRTA, and
resistor 25-R3A to negative 48 volts, causing the magnet
to be energized; when the distributor clutch re¢lease mag-
net is energized, the distributor rotates to transmit a <
character which is set up by arc No. 5 of selector
25-GEBA. .

When the distributor auxiliary contact - 23-DRTA
closes, ground is extended, in the manner previously de-
scribed, through contacts 23-DLYA-1, 23-T6A-1, diode
23-DLYA, contact 23-CA1D-9, conductor- 23-DIST
AUX in cable 2425, contact 25-GEA-1¢, and the wind-
ing of relay 25-DAXA to negative 48 volts, causing relay
25-DAXA to operate and lock up to ground through
contacts 25-DAXA-2, 25-GEA-6, and the No. 1 con-
tacts of the 25-GEBA selector interrupter. When relay
25-DAXA operates, it opens contact 25-DAXA-1 which
opens the circuit for the distributor clutch release magnet
25-DRTA, causing it to release. At the same time,
ground is extended through contacis 25-GEA-8, 25—
DAXA-3, and the winding of selector stepping magnet
25-SGEBA, causing it to energize. When the stepping
magnet 25-SGEBA energizes, it momentarily opens. the
No. 1 interrupter contacts of selector 25-GEBA, thereby
opening the locking circuit for relay 25-DAXA. When
ground is disconnected from the conductor 23-DIST
AUX, relay 25-DAXA releases and at contact 25-
DAXA-3 opens the operating circuit for selector stepping
magnet 25-SGEBA, causing the wipers of selector 25—
GEBA to step.  As ground is successively applied to and
disconnected from conductor 23-DIST AUX, the. wipers
of selector 25-GEBA will progressively step. For each

) successive position assumed by the wipers of selector 25—

GEBA, positive 130 volts will be extended through re-
sistor 25-R6A and the wipers and segments of arcs 3, 4,
and 5 to the Nos. 2, 3, and 4 contacts, respectively, of the
distributor 25-RTA, thereby simulating in the various
selector positions, the Baudot code combinations as
listed below:

Position 1 of selector sends
Position 2 of selector sends
Position 3 of selector sends
Position 4 of selector sends
Position 5 of selector sends
Position 6 of selector sends N,
Position 7 of selector sends N,
Position 8 of selector sends N.
Position 9 of selector sends N.

<.

When the wipers of selector 25-GEBA stop in position
10, the ground on conductor 23-DIST AUX will again
cause relay 25-DAXA to operate in the manner previ-
ously described; and at contact 25-DAXA-1 to-open the
operating circuit for distributor clutch release magnet 25~
DRTA, causing it to deenergize. In position 10 of the
selector, the operating circuit for relay 25-GEA is opened’
(at arc No. 1), causing relay 25-GEA to be released.
Ground is extended through the wiper and-No, 10 seg-
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ment of arc No. 1 of selector 25-GEBA and 24-EMGA-~
6 to maintain the locking circuit for relay 24-EMGA.
Ground is extended through contact 25-EOMA-5 and the
off-normal contacts of the selector 25-GEBA and the
stepping magnet 25-SGEBA, causing it to energize.

The operation of relay 24-EMGA performs its previ-
ously described ferminating functions, and when, respon-
sive thereto, relay 64-XOCA operates, contact 25-64-
XOCA-5 will open the locking circuit for relay 25-
EOMA, causing it to release. The release of relay 25—
EOMA will open contact 25-EOMA-S5, thereby opening
the operating circuit for the stepping magnet 25-SGEBA,
causing it to release and step the wipers of selector 25—
GEBA to the zero position.

Cross-office-held alarm

If during the transmission of a message across the office,
after reversion to text has taken place and relay 25-
TXTA is operated, if transmission stops, relay 24-CEMA
which has been following the pulses from the distributor
auxiliary contact 23-DRTA via the 24-DLY lead, in a
manner previously described, will stop operating while in
its released condition, thus removing ground at its contact
04-24-CEMA-2 from the series connected resistor 64—
R4A and capacitor 64-C1A, and permits capacitor 64—
C1A to start to charge.

If the charging circuit for capacitor 64—C1A persists
for 20 seconds, the grids of 64-XOTHA will become suf-
ficiently positive to cause current to flow from positive
130 volts through the winding of relay 64-XOHA and
the plate-cathode circuit of tube 64-XOTHA to ground,
causing relay 64-XOHA to operate.

Relay 64-XOHA operated

(1) Extends ground through contact 64-XOHA-1 to
light X—~OFC HELD lamp 64-XOHLA;

(2) Extends ground through contact 43-64-XOHA--2
and over a previously described circuit and sounds minor
office chime 147-MA;

(3) Extends ground through contact 43—-64-XOHA-3
and over a previously described circuit and energizes
minor cabinet alarm 35-ACA;

(4) Extends ground through contact 43-64-XOHA-4
to light MINOR PILOT lamp 43-MPL.

The audible alarm may be released, as previously de-
scribed, by operating the AUD ALM SUPP key 35-AAS.

The relay 64-XOHA can be released by operating the
transmitter STOP-HOLD key 51-XMTRA to either its
STOP or its HOLD position, and then operating “NO
END-OF-MESSAGE END-OF-MESSAGE A” key 25~
NEMA, as previously described under “Manual Introduc-
tion Of End-Of-Message Signal.” The relay 24-EMGA
will operate, as previously described, and will open the
locking circuit for relay 25-TXTA at contact 25-24-
EMGA-~4, causing relay 25-TXTA to release. When
relay 25-TXTA releases, ground is extended through
contact 64-25-TXTA-9 to short circuit capacitor 64—
C1A, and to cause the grids of tube 64-XOTHA to be-
come negative. The plate-cathode current in tube 64—
XOTHA is cut off, and relay 64-XOHA releases.

Transmitter stop

Transmission can be stopped at any time by operating
the STOP-HOLD key 51-XMTRA to its STOP position
which extends ground through the winding of relay 51—
XMSA to negative 48 volts, causing it to operate.

Relay 51-XMSA operated

(1) At contact 25-51-XMSA~1 opens the operating
circuit for transmitter clutch release magnet 25-TRTA;

(2) At contact 51-XMSA-3 completes an operating
circuit for relay S1-XMHA, causing it to operate;

(3) At contact 25-51-XMSA~2 opens the locking cir~
cuit of relay 25-XOMA;
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(4) At contact 24-51-XMSA~4 prepares an operating
path for relay 24-OCDA.
Restoration of the transmitter stop key 51-XMTRA to
its normal position will permit transmission to continue.

Transmitter hold

To condition the tape transmitter circuit so that it
will finish the transmission of the current message but
will not start to transmit another, the XMTR STOP-
HOLD key 51-XMTRA is operated to its HOLD position
which extends ground through the winding of relay 51~
XMHA to negative 48 volts, causing it to operate.

Relay 51-XMHA operated

(1) At contact 25-51-XMHA-2 opens that part of
the operating circuit of transmitter clutch release magnet
25-TRTA, so that after relay 25-TXTA is released, the
transmitter clutch release magnet 25-TRTA cannot again
be energized until the transmitter STOP-HOLD key 51—
XMTRA is restored to its normal position;

(2) Extends ground through contact 51-XMHA-6 and
lights the XMTR GDA lamp 51-GDA;

(3) At contact 16~51-XMHA-1 completes an operat-
ing circuit for relay 16-IXBA (if an interrupted trans-
mission -alarm is present to cause relay 16-IXAA to
operate and close contact 16-IXAA-8);

(4) At contact 16-51~-XMHA--7 closes a circuit to
permit the operation of relay 16-IXBA by the cperation
SW INTRPD MSG key 16-SIMA;

(5) At contact 25-51-XMHA-5 prepares relay 25—
EOMA for operation by the operation of key 25-NEMA;

(6) At contact 51-XMHA-4 prepares an operating
circuit for relay 51-MITA by the operation of MISC
INCPT key 51-MIA.

Restoration of the HOLD key 51-XMTRA to its
normal position will cause reading to be resumed.

TAPE OUT ALARM

General

The tape out alarm is the indication that the tape is
torn or otherwise removed from the transmitter head,
and js effectuated by the absence of tape permitting a pin
to rise and open tape out contact 25-TOCA.

Incoming line reperforator-transmnitter

When the tape out pin rises and opens the “tape out”
contact 25-TOCA, it disconnects locking ground from
relay 25-TOA, causing it to release.

Relay 25-TOA released

(1) At contact 25-TOA-2 opens its locking path to
the “tape out” contact 25-TOCA;

(2) At contact 25-TOA~1 opens the operating circuit
of transmitter clutch release magnet 25-TRTA;

(3) Extends ground through contact 25~TOA-3 and
lights the TORN TAPE ALM lamp 25-TTA;

(4) Extends ground through contact 43-25-TQA-4
and lights the MINOR PILOT lamp 43-MPL;

(5) Extends ground through contact 43-25-TOA-5
and over a previously described circuit and sounds the
minor office chime 147-MA;
© (6) Extends ground through contact 43-25-TOA—6
and over a previously described circuit and energizes the
minor cabinet audible alarm 35-ACA.

The audible alarm may be suppressed as earlier de-
scribed, by operating the AUD ALM SUPP key 35-AAS.

Relay 25-TOA may be reoperated, over an obvious
circuit, by operating the TORN TAPE ALM RLS key
TTRA after the tape has been repaired.

Director reperforator-transmitter

. Th‘e same type of tape out alarm is incorporated in
circuitry of the director reperforator-transmitter where,
in response to a tape out condition, contact 34-TOCD



2,978,534

89

operates to- open the-locking circuit for relay 34-TOD,
causing it to release.

Relay 34-TOD released. performs the same relative
functions as relay 25-TOA (and relay 32-TOB, not
shown).

The operator in examining the tape may decide to re-
lease the director and to rerun the message, which op-
eration will later be described in detail.

DIRECTOR. OPERATION
Director connection for routing indicators

When relay 24-PC3A was operated during the reading
of the prosigns, ground was extended either through con-
tacts 51-24-PC3A-7, 51-23-CA1D-16, and the winding
of relay 51-MCA to negative 48 volts, or through con-
tacts 51-31-PC3B-7, 51-30-CB1D-16, and the winding
of relay 51-MCB to negative 48 volts, causing either
relay 51-MCA or 51-MCB to operate.

Relay 51-MCA operated

(1) Through contacts 25-51-MCA-10 to 25-5i-
MCA-14, inclusive, respectively connects transmitter dis-
tributor contacts 25-RTA-1 to 25-RTA-S, inclusive, of
the “A” incoming line terminating circuit to the director
(the contacts of the relays 23-T1A to 23-T5A. having
been disconnected by the operation of relay 25-51-
TCDA);

(2) Through contacts 23-51-MCA—-1 to-23-51-MCA—
5, inclusive, respectively connects transmitter sensing con-
tacts 23-RTA-1 to 3-RTA-5, inclusive, of the “A” in-
coming line terminating circuit to the director;

(3) Through contacts 25-51-MCA-6, 25-51-MCA-8,
and 25-51-MCA-9, respectively, connects the transmitter
auxiliary contacts 25-TXA, thé distributor clutch release
magnet 25-DRTA and the transmitter cluich release
magnet 25-TRTA. of the “A” incoming line terminating
circuit to the director;

(4) Extends ground through contacts 51-25-TXTA-3
(released), 51-TCDA-2 (operated), 51-24-PC3A-9 (re-
leased), 51-MCA-15, 51-62-DGCI-1. (operated), and
the winding of relay 51-SOS to negative 48 volts, causing
relay 51-SOS to operate.

Relay 51-MCB operated (alternatively)

(1) Through contacts 32-51-MCB-10 to 32-MCB-14,
inclusive, respectively connects transmitter distributor
contacts 32-RTB-1 to 32-RTB-5, inclusive, of the “B”
incoming line terminating circuit to the director (the con-
tacts of the relays 30-T1B to 30-T5B having been dis-
connected by the operation of relay 32-51-TCDB);

(2) Through contacts 30-51-MCB-1 to 30-51-MCB-
5, inclusive, respectively connects transmitter sensing con-
tacts 30-RTB-1 to 30-RTB-5, inclusive, of the “B” in-
coming line terminating circuit to the director;

(3) Through contacts 32-51-MCB-6, 32-51-MCB-8,
and 32-51-MCB-9, respectively, connects the transmit-
ter auxiliary contact 32-TXB, the distributor clutch re-
lease magnet 32-DRTB (not shown) and the transmifter
clutch release magnet 32-TRTB (not shown) of the “B”
incoming line terminating circuit to the. director;-

(4) Extends ground through contacts: 51-32-TXTB-5
(released), 51-TCDB-2 (operated), 51-31-PC3B-9 (re-
leased), 51-MCB-15, 51-62-DGC1-1 (operated), and
the winding of relay 51-SOS to negative 48 volts, causing
relay 51-SOS to operate.

The operation of relay 51-SOS is the indication that
the director is ready to read the routing indicator char-
acters from the primary tape, see Fig. 12, item 8.

Reading routing indicators
The operation of relay 51-SOS has set up this condi-
tion:
Relay 51-SOS operated
(1) Extends ground through contacts 55-38-FAD-1,
55-45-HSP-1, 55-45-GSP-1, 55-45-FSP-1, 55-45-
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ESP-1, 55-60-CT1A-1, 55-62-D1J-1, -55-62-D1H:-1,
55-62-D1G-1, 54-62D1F-1, 54-62-D1E-1, 54-61-
DiD-1, 5461-DI1C-1, 54-61-D1B-1, 54-61-D1A-1,
54-51-S0OS-3, 54-61-ERA-1, 54-51-MIC-2, 54-TAC-
1, conductor 54-XMTR MAG an cable 54-32-25 (and
assuming that the “A” incoming line terminating circuit
has been connected to the director), contacts 25-51—
MCA-9, 25-51-XMSA-1;, 25-TOA-1, diode 25-TCLA,
the winding of transmitter clutch release magnet 25—
TRTA, resistor 25-R1A, and contacts 25-XMSA to nega-
tive 48 volts, causing the clutch release magnet 25-TRTA
to energize and start the rotation of the transistor dis-
tributor;

(2) At contact 54-51-SOS-7 cuts off the transmission
circuit from the conductor 25-RTF to the grid circuits
of the electron tubes 54-VSM1 and 54-VSM?2, the: plate
circuit output of which energizes the selector magnet 54—
RTD of the reperforator-transmitter machine associated
with the director circuit;

(3) At contact 54-51-S0OS-4 connects the conductor
23-DIST AUX to the operating circuit for relay 61-
DiA.

As the transmitter distributor rotates, the transmitter
auxiliary contact 25-TXA closes.

The closure of the transmitter auxiliary contact 25-
TXA will extend ground to operate relay 54-TAC.

The operation of relay 54-TAC opens contact 54—
TAC-1 and cuts off the operating circuit of iransmitter
clutch release magnet 25-TRTA. Relay 54-TAC locks
through contact 54-TAC-2 under the control- of the
prev10usly described transmitter clutch. rele"ase magnet
energizing circuit,

Now the rotation of the distributor shaft closes the
distributor auxiliary contact 23-DRTA, which in a. man-
ner earlier described, causes ground to be apphed to con-
ductor 23-DLY.

Ground on conductor 23-DLY is extended: through
diode. 23-DLYA, contact-CA1D-9, conductor 23-DIST
AUX, - contacts 54-51-SOS—-4, .61-ERA-2, 61-60- -
CTTN-1, 61-60-CTIA-2, 61-38-MA-1, 61-DIA-2,
61-60-CT5-1, and the winding of relay 61-D1A to nega-
tive 48 volts, causing relay 61-D1A. to operate.

Relay 61-DI1A operated

(1) Locks up through contact 61-D1A-3 under the:
control of relays 66-CT1T, 60-CT5, and 62-DGC1; -

(2) At contact 54-61-DI1A-4 opens the operating’
circuit of distributor clutch release magnet 25-DRTA
(a function not useful at this time);

(3) At contact 62-61-D1A-S prepares a - locking
ground for relay 62-CT1;

(4) At contact 54-61-D1A~1 further opens the oper-
ating circuit for transmitter clutch release magnet 25-
TRTA and releases relay 54-TAC. For each rotation
of the transmitter distributor shaft, relay 54-TAC will
operate from ground from transmitter auxiliary -contact
25-TXA, and will release when its holding circuit- is
opened after a wvalid character has been read. The
cyclic operation of relay $4-TAC prevents. a. second ro-
tation of the transmitter distributor until. a valid char-
acter shall have been read in each character position;

(5) At contact 54-61-D1A—6 completes the operating

.. path for relay 54-CTA.
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The operation of relay 54-CTA

(1) At contact 62-54-CTA-1 opens the locking cir-
cuit of relay 62-CT4; .

(2) Establishes circnits from the transmitter decoder
circuit to the director routing relays .as follows: :

(3) At contacts 38-54-CTA-2 and: 38-54-CTA-10

establishes an-operating circuit for relay 38-FAD; .

(4) At contacts 38-54-CTA-3 and 38-54-CTA-=4
establisiies operating circuits. for relays 38—MA and 38-
FAR, respectively;



2,978,534

91 & .

(5) At contacts 38-54-CTA-5 to 38-54-CTA-9, in-
clusive, respectively establishes operating circuits for re-
Jays 38-DR1A to 38-DRS5A, inclusive.

The application of ground through contact 38-54-
CTA-3 to the winding of relay 38—MA starts it is to oper-
ate, but relay 38-MA is slow in operating, and its oper-
ation will be prevented if an “R” or a “U,” either of
which is a valid character, is read from the primary tape
(see Fig. 12, item 6).

When the distributor contact 23-DRTA opens, relay
61-D2A will operate from the locking greund for relay
61-D1A.

Reading of routing indicator character No. 1

After the space claracter was read from the primary
tape following the prosigns as previously described (see
Fig. 12, item 5), the first character of the routing desig-
nation which should be an R or a U will be the next
character in the tape (see Fig. 12, item 6).

When relay 51-SOS operates, it closes contact 54-51—
SOS-3 and causes the operation of the transmitter clutch
release magnet 25-TRTA, as previously described, which
causes the transmitter to read the first character of the
routing indicator from the primary tape, and in the
course of this reading to close the distributor auxiliary
contact 23-DRTA.

The closure of the distributor auxiliary contact 23-
DRTA will cause ground to be extended via conductor
23-DIST AUX to operate relay 54-CTA, as previously
described. Relay 54—CTA closes contacts 38-54-CTA—-4
and 38-54-CTA-11 and permits the character R or U,
respectively, to operate relay 38-FAR, and also the clo-
sure of contacts 38-54-CTA-5 to 38-54-CTA-9, inclu-
sive, respectively causes relays 38-DR1IA to 38-DRS5A,
inclusive, to register direct from the sensing pins 23—
RTA-1 to 23-RTA-5 the combination that is set up on
these pins by the reading of the primary tape. It is being
assumed that the character being read is an R (see Fig.
12, item 6). The cross-connection for permitting the
response to the reading of the character U at this point
is optional.

If the character read is an R, relay 38-FAR will oper-
ate. If the character read were any other than R (or U
if cross-connected to respond thereto), relay 38-MA
would be allowed to operate rather than relay 38-FAR,
and a miscellaneous intercept connection would be indi-
cated.  The intercept function will later be explained in
detail.

Relay 38-FAR operated

(1) Locks through contact 38-FAR~1 and under the
control of relays 60-CT4A and 62-DGC1;

(2) Applies ground through contact 38-FAR-2 to
prevent relay 38-MA from operating;

(3) A contact 54-38-FAR-3 closes operating circuit
for the transmitter clutch release magnet 25-TRTA;

(4) At contact 39-38-FAR-4 connects negative 48
volts to the apex of the director routing fans.

Relay 61-D2A operated

(1) At contact 62-61-D2A-5 further prepares lock-
ing ground for relay 62-CT1;

(2) At contact 61-D2A—4 prepares an operating cir-
cuit for relay 61-D1B;

(3) At contact 54-61-D2A-3 closes a possible oper-
ating circuit for the distributor clutch release magnet
25-DRTA (a function not required at this stage, but
will Iater be described);

(4) At contact 54-61-D2A-2 releases relay 54-CTA;

(5) At contacts 26-61-D2A-6 to 26~-61D2A-16, in-
clusive, closes circuits for reading out of relays 36-DR1B
to 38-DRS5B, inclusive. ]

This again is a later function and will later be de-
scribed in detail.

Thus an R or a U character has been read from the
primary tape, the director routing fan has been energized,
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and the circuits are ready to read the second routing
character from the primary tape.

Reading of routing indicator character No. 2

The closure of the operating circuit of the transmitter
clutch release magnet 25-TRTA causes the transmitter
to read the second routing indicator character from the
primary tape, and in the course of this reading to close
the transmitter auxiliary contact 25-TXA and the dis-
tributor auxiliary contact 23-DRTA.

The closure of the transmitter auxiliary contact
25-TXA will extend ground to operate relay 54-TAC,

Relay 54-TAC operated

(1) Opens contact 54-TAC-1, cuts off the operating
circuit for transmitter cluich release magnet 25-TRTA,
and locks through contact 54-TAC-2 under the control
of the previously described transmitter clutch release
magnet energizing circuit;

(2) The closure of the distributor auxiliary contact
23-DRTA will cause ground fo be extended via conduc-
tor 23-DIST AUX and contact 61-D2A~4 to operate
relay 61-D1B,

Relay 61-D1B operated

(1) Locks up through contact 61-D1B-2 under the
control of relays 61-CT1T and 62-DGCI;

(2) At contact 54-61-D1B-4 provides an opening for
the operating circuit of distributor clutch release magnet
25-DRTA circuit (a function not useful at this stage);

(3) At contact 62—-61-D1B-5 further provides lock-
ing ground for relay 62-CT1;

(4) At contact 54-61-D1B-1 opens previously de-
scribed operating circuit for the transmitter clutch re-
lease magnet 25~-TRTA, thereby releasing relay 54-TAC;

(5) At contact 54-61-D1B-6 closes ground from con-
ductor 23-DIST AUX and causes relay 54-CTB to oper-
ate.

Relay 54-CTB operated

Closes 22 contacts: contact 38-54-CTB-1 to energize
relay 38-MB; contacts 38—54-CTB-2 to 38-54-CTB-17,
inclusive, to respectively connect relays 38-FB1 to
38-FB16, inclusive, to the transmitter decoder circuit;
and contacts 38-54-CTB-18 to 38-54-CTB-22, inclu-
sive, to respectively connect relays 38-DR1B to 38—
DRS5B, inclusive, to the transmitter sensing contacts
23-RTA-1 to 23-RTA-S5, inclusive, to register the char-
acter being read from the primary tape. -

When the distributor auxiliary contact 23-DRTA
opens, relay 61-D2B  will operate from. the locking
ground for relay 61-D1B.

During the operation of the distributor auxiliary con-
tact 23-DRTA, the 16 relays, 38-FB1 to 38-FB16, in-
clusive, are connected to the transmitter decoder circuit,
and one of these relays will operate to register the
identity of the decoded character. If none of these re-
lays operated, relay 38-MB would operate to send the
message to miscellaneous intercept, a function to be later
described. '

One of the relays 38—-FB1 to 38~FB16, inclusive operated

(1) Locks up through its own No. 11 contact (38~
FB1-11, for example) under the conirol of relays
60-CT4A and 62-DGCl;

(2) Through its respective No. 12 contact (54-38-—
FB1-12, for example) closes the operating circuit for
transmitter clutch release magnet 25~TRTA;

(3) Extends ground through its respective No. 10 con-
tact (38-FB1-16, for example) and prevents relay
38-MB from operating;

(4) Through its respective No. 9 contact (39-38-
FB1-9, for example) connects negative 48 volts to the
routing fan (Fig. 39, Schemes A and B);

(5) Through its respective No. 1 to No. 8 contacts,
inclusive (39-38-FB1-1 to 39-38-FB1-8, Scheme D, for
example) sets up its part of the routing fan,
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Relay 61-D2B operated

(1) At contact’ 62-61-D2B-5 further provides lock-
ing ground for relay 62—-CT4;

(2) At contact 61-D2B-4 prepares. an operatmo cir-
cuit for relay 61-D1C;

(3) At contact 54—61—D2B—3 closes. a possible operat-
ing circuit for the distributor clutch release magnet 25-
DRTA (a function not required at this time);

(4) At contact 54-61-D2B-2 releases relay 54-CTB,
and at contact 54-61-D2B-1 prepares an operating cir-
cuit for relay 54-CTC;

(5) At contacts 26-61-D2B—6 to 26—-61-D2B-1§, in-
clusive, closes circuits for reading out of relays 38-DRI1C
to 38-DRSC, inclusive (a later function to be subsequent-
ly described).

The closing of the operating circuit for transmitter
clutch release magnet 25-TRTA starts the reading of the
third routing indicator character from the primary tape.

2

Reading of routing indicator character No. 3

The transmitter steps the primary tape forward to read
character three of the routing characters, again operat-
ing relay 54-TAC which locks through contact §4-TAC-~
2 to the closed: transmitter clutch release magnet operat-
ing circuit; opening the operating circuit for transmitter
clutch release magnet 25-TRTA at contact 54-TAC-1.

The distributor auxiliary- contact 23-DRTA causes
ground to be extended through contact 61-D2B—4 to op-
erate relay 61-DIC.,

Relay 61-DIC operated

(1) Locks up through contact 61-D1C-2 under the
control of relays 61-CT1T and 62-DGCI;

(2) At contact 54-61-DI1C-4 opens the operating
circuit of distributor clutch release magnet 25-DRTA (a
function not useful at this stage);

(3) At contact 54-61-D1C—6 closes ground from con-
ductor 23-DIST AUX and operates relay 54-CTC;

(4) At contact 54-61-DI1C-1 opens the operating cir-
cuit for transmitter clutch release magnet 25-TRTA,
thereby releasing relay 54-TAC;

(5) At contact 62-61~-D1C-5 further provides lock-
ing ground for relay 62-CT1.

Relay 54-CTC operated

(1) Closes 22 contacts: contact 38—-54-CTC-1 to ener-
gize relay 38-MC; contacts 38-54-CTC-2 to 38-54—
CTC-17, inclusive, to respectively conmect relays 38-
FC1 to 38-FC16, inclusive, to the transmitter decoder
circuit; and contacts 38-54-CTC-18 to 38-54-CTC-22,
inclusive, to respectively connect relays 38-DRIC to
38-DRSC, inclusive, to the transmitter sensing contacts
23-RTA-1 to 23-RTA-35, inclusive, to register the char-
acter being read from the primary tape;

(2) When the distributor auxiliary contact 23-DRTA
opens, relay 61-D2C will operate from locking ground
for relay 61-D1C.

During the operation of the distributor auxiliary con-
tact 23-DRTA, the 16 relays 38-FC1 to 38-FC16, in-
clusive, are connected to the transmitter decoder circuit,
and one of these relays will operate. to register the iden-
tity of the decoded character. If none of these relays
operated, relay 38—-MC would operate to send the message
to- miscellaneous intercept, a function to be later de-
scribed.

One of the relays 38-FC1 to 38~FC186, inclusive, operated

(1) Locks up through its own No. 11 contact (38~
FC1-11, for example) under the control of relays
69-CT4A and 62-DGC1;

(2) Through its respective No. 12 contact (54-38-
FC1-12, for example) closes the operating circuit for
transmitter clutch release magnet 25-TRTA;

(3) Extends ground through its respective No,. 10 con-
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tact (38-FC1-10, for example) and prevents relay- 38—
MC from operating;

(4) Through its respective No. 9 contact: (39—38—
FC1-9; for example) connects negative 48 volts to the
routing fan (Fig. 39, Schemes C and D);

(5). Through its respective No. 1 to No. 8 contacts,
inclusive (3%-38-FCi-1 to 39-38-FC1-8, Scheme. A,
for example), sets up its part of the routing fan.

It will be observed that the fan contacts of the relays
38-FB1 to 38-FB16, inclusive, in combination with the
contacts of relays 38-FC1 to 38-FC16, inclusive, are
cross-connected in a pattern to selectively and permuta-
t1ve1y give access to 256 code points or terminals, so. that
it is possible to indicate a route or destmatlon for a
message at this point by the cross-connection of these .
code points or terminals to any desired route relay such -
as 53-RR62 to 53-RR219, inclusive, but the actual rout-
ing is not performed until all of the characters compris-
ing a routing indicator have been read from the primary
tape (see Fig. 12, item.6). The minimum number of
characters in a routing indicator is 4.

Relay 61-D2C" operated

(1) At contact 62-61-D2C-5 further provides locking
ground for relay 62-CT1;

(2) At contact 61—D2C—4 prepares an operating cir-
cuit for relay 61-D1D;

(3) At contact 54-61-D2C-3 closes a possible op-
erating circuit for the distributor clutch release magnet
25-DRTA (a later function not required at this time);

(4) At contact 54-61-D2C-2 releases relay 54-CTC,
and ‘at contact 54-61-D2C-1 prepares an operatmg cir-
cuit for relays 54-CTD and 54-CTDA;

(5) At contacts 26-61-D2C-6 to 26-61-D2C-10, in-
clusive, closes circuits for reading out of relays 38-DRI1D
to-38-DRS5D, inclusive (a later function which will sub-
sequently be described).

The closing of the operating circunit for the transmitter
clutch release magnet 25-TRTA starts the readmg of the
fourth routing indicator character from the primary tape.

Reading of routing indicator character No. 4

The transmitter steps the primary tape forward to read
character four of the routing characters, again operating
relay 54-TAC which locks through contact 54-TAC-2 to
the closed transmitter clutch release magnet operating
circuit, opening the operating circuit for transmitter clutch
release magnet 25-TRTA at contact 54-TAC-1.

The distributor auxiliary contact 23-DRTA. causes
ground to be extended through contact 61—D2.C—4 to oper-
ate relay 61-D1D.

Relay 61-D1D operated

(1) Locks up through contact 61~D1D-2 under the
control of relays 61-CTIT and 62-DGCI; :

(2) At contact 54-61-DID-4 opens the operating cir-_:
cuit of distributor clutch release magnet 25-DRTA (a
function not useful at this stage);

(3) At contact 54-61-D1D-6 closes ground from con- -
ductor 23-DIST AUX and operates parallel-connected -
relays 54-CTD and 54-CTDA (these two relays therefore :
act as one relay);

(4) At contact 54-61-D1D-1 opens the operating cir- -
cuit- for transmitter clutch release magnet 25—-TRTA
thereby releasing relay 54-TAC; ) :

(5) At contact 62-6 1—D1D—5 further provides locking
ground for relay 62-CT1.

Relays 54-CTD and 54-CTDA operated

(1) Close 32 contacts: contact 38-54—CTD—1 to-ener- .
gize relay 38-MD; contacts 38-54-CTD-2 and 38-54-
CTD-3 to energize relays 38-FDA and 38-FDZ, respec-
tively; and contacts 38-54-CTD4 to 38-54-CTD-8, in-
clusive, respectively to commect relays 38—DR1D to
38-DRS5D;. inclusive, to-the transmitter sensing’ contacts
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23-RTA-1 to 23-RTA-S5, inclusive; contacts 38-54—
CTDA-1 to 38-54-CTDA-24, inclusive, to respectively
energize relays 38-FDA to 38-FDY, inclusive. Only
one such connection is shown; that is for contact 38-54-
CTDA-1.

When the distributor auxiliary contact 23-DRTA
opens, relay 61-D2D will operate from locking ground
for relay 61-D1D.

During the operation of the distributor auxiliary con-
tact 23-DRTA, the 26 relays 38-FDA to 38-FDZ, in-
clusive, are connected to the transmitter decoder circuit,
and one of these relays will operate to register the iden-
tity of the decoded character. If none of these relays
operated, relay 38-MD would operate to route the mes-
sage to miscellaneous intercept, a function to be later
described.

One of the relays 38-FDA to 38-FDZ, inclusive, operated

(1) Locks up through its own No. 20 contact
(38-FDA-20, for example) under the control of relays
60-CT4A and 62-DGC1;

(2) Through its respective No. 21 contact (54-38-
FDA-21, for example) closes the operating circuit. for
transmitter clutch release magnet 25-TRTA;

(3) Extends ground through its respective No. 9 con-
tact (38-FDA-9, for example) and prevents relay 38-MD
from operating;

(4) Through its respective No. 1 to No. 18 contacts,
inclusive (39-38-FDA-1 to 392-38-FDA-18, for exam-
ple), closes eighteen contacts in the routing fan.

As a result of having read the first, second, and third
characters of the routing indicator, three fan relays are
operated: 38-FAR, one of the relays 38-FB-1 to
38-FB-16, and one of the relays 38-FC-1 to 38-FC-16;
thereby causing a particular one of the terminals 39-BC
OUT-1 to 39-BC OUT-256, inclusive (Schemes A, B,
C, and D), to be activated by having negative 48 volts
extended thereto. The terminal so activated is uniquely
representative of a particular one of 256 combinations
of three routing indicator characters.

As a result of having read the fourth character of the
routing indicator, one of the relays 38-FDA to 38-FDZ
is operated. Each relay so operated (38-FDA, for exam-
ple) closes 18 contacts (39-38-FDA-1 to 39-38-FDA~
18, Scheme E, for example), the like-numbered contacts
being multipled together and connected to a terminal
common thereto (such as 39-DIN-1, for example). The
terminals 39-DIN-1 to 39-DI1N-18, inclusive, may be
respectively connected to any 18 of the 256 terminals
39-BC OUT-1 to 39-BC OUT-256 whereby, in response
to the operation of one of the relays 38-FDA to 38-FDZ,
circuitry is provided for activating any one of the ter-
minals 39-D OUT-1 to 39-D OUT-468, Scheme E, in
response to the appropriate four character routing indi-
cator, to determine one out of 468 possible routings. The
number of routings available at this stage may be in-
creased by providing additional contacts on the relays
38-FDA to 38-FDZ. The 468 routing points at this stage
can be cross-connected to a desired one of the route relays
53-RR02 to 53-RR219, inclusive, but again the actual
routing is not performed until all of the characters com-
prising a complete routing indicator have been read. If
this is a complete routing indicator, which it might be,
the next or fifth character would be a > or a <.

Relay 61-D2D operated

(1) At contact 62-61-D2D-5 further provides lock-
ing ground for relay 62-CT1; :

(2) At contact 61-D2D-4 prepares an operating cir-
cuit for relay 62-D1E;

(3) At contact 54-61-D2D-3 closes a possible operat-
ing circuit for the distributor clutch release magnet 25—
DRTA (a later function not required at this time);

(4) At contact 54-61-D2D-2 releases relays 54-CTD
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and 54-CTDA, and at contact 54-61-D2A—1 prepares an
operating circuit for relays 54-CTE and 54-CTEA;

(5) At contacts 26-61-D2D-6 to 26-61-D2D-10, in-
clusive, closes circuits for reading out of relays 45-DR1E
to 45-DRS5E, inclusive (a later function which subse-
quently will be described).

The closing of the operating circuit for the transmitter
clutch release magnet 25-TRTA starts the reading of the
fifth routing indicator character from the primary tape.

Reading of routing indicator character No. 5

For the fifth routing indicator character, any one of
the following three different conditions may be en-
countered:

Another character which is the fifth character in a rout-
ing indicator consisting of five or more characters;

A > character indicating that the routing indicator
consists of four digits, but is followed by another routing
indicator;

A < character indicating either that the preceding was
the last routing indicator, or that there are more routing
indicators than can be accommodated in a single line on
a page printer.

Routing indicator has more than 4 characters

“The transmitter steps the primary tape forward to read
character five of the routing indicator characters, again
operating relay 54-TAC which locks through contact
54-TAC-2 to the closed transmitter clutch release mag-
net operating circuit, opening the operating circuit for
transmitter clutch release magnet 25-TRTA at contact
54 TAC-1. '

The distributor auxiliary contact 23-DRTA causes
ground to be extended through contact 61-D2ZD—4 to
operate relay 62-D1E.

Relay 62-DI1E operated

(1) Locks up through contact 62-D1E-2 under the
control of relays 60—CT1T and 62-DGC1;

(2) At contact 54-62-D1E—-4 opens the operating cir-
cuit of distributor clutch release magnet 25-DRTA (a
later function not useful at this time);

(3) At contact 54-62-D1E-6 closes ground from
conductor 23-DIST AUX and operates parallel-connected
relays 54-CTE and 54-CTEA;

(4) At contact 54-62—-D1E~1 opens the operating cir-
cuit for transmitter clutch release magnet 25-TRTA,
thereby releasing relay 54~-TAC;

(5) At contact 62-DIE-5 further provides locking
ground for relay 62-CT1.

quays 54-CTE and 54-CTEA operated

(1) Close 28 contacts: contacts 45-54-CTE-1 to
45-54-CTE-5, inclusive, respectively to connect relays
45-DR1E to 45-DRSE, inclusive, to the transmitter sens-
ing contacts 23-RTA~1 to 23-RTA-5, inclusive; contacts
45-54-CTEA-1 to 45-54-CTEA-20, inclusive, to re-
spectively energize relays 45-FE-1 to 45-FE-20, in-
clusive; and contacts 4554-CTEA~21, 45-54-CTEA-22,
and 45-534-CTEA-23 to energize relays 45-ECR, 45-
ME, and 45-ESP, respectively;

(2) Contacts 45-34-CTE~6 and. 45-54-CTE-7 are
provided to release relays 54-JCR. and 45-KLF, re-
spectively, if they are operated, as will later be explained.

When the distributor auxiliary contact 23-DRTA
opens, relay 62-D2E will operate from locking ground
for relay 61-D1E.

During the operation of the distributor auxiliary con-
tact 23-DRTA, the 20 relays 45-FE~1 to 45-FE-20, in-
clusive, are connected to the transmitter decoder circuit,
and one of these relays will operate to register the
identity of the decoder character. If none of these
relays operated, relay 45-ME would operate to route the
message to miscellaneous intercept, a function to be later
described. :
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Oné of the relays 45-FE-1 to 45-FE-20,
inclusive, operated

(1) Locks up through its own No. 13 contact (45—
FE1-13, for example) under. the control' of "relays
60-CT4A and 62-DGCI;

(2) Through its respective No. 14 contact (54—45—
FE1-14, for example) closes the operating circuit for
transmitter clutch release magnet 25-TRTA; _

(3) Extends ground through. its respective No. 12
contact' (45-FE1-12, for example) and prevents relay
45-ME from operating;

(4) Through its respective No. 11 contact (46—45-
FE1-11, for example) closes 20 contacts in the routing
fan (Schemes B and C) which, when combined with the
choice of circuit paths controlled by the sixth routing
indicator character, will provide access to 400 more code
points or terminals, as indicated in Fig. 46, Schemes B
and C, terminals 46-EF OUT-1 to 46-EF OUT-400,
inclusive.

Any one of the code points or terminals identified by a
four letter routing indicator can be connected to this last
group of 400 points via terminal 46-EF IN, but by its
employment as an activating path for .the 400 points
its usefulness is not lost as a distinct routing termination
of its own, as will be made clear in the following.

Routing indicator has 4 characters followed by another
routing indicator

In this case, the fifth character of the routing indi-
cator would be a >, and relay 45-ESP would operate
instead of one of the relays 45-FE1l to 45—FE20 in-
clusive.

Relay 45-ESP operated

(1). Locks up through contact 45-ESP-2 under the
control of relays 60-CT4A and 62-DGCI;

(2) Extends ground through contact 45—ESP—3 and
prevents relay 45-ME from operating;

(3) At contact 54-45-ESP—-4 opens the operatmg cir-
cuit of the relays 55-CTF and 55-CTFA;

(4) Extends ground from conductor 23—DIST AUX
through contact 62-45-ESP-5 and causes the oOperation
of parallel-connected relays 62-CT1 and 62-MCT; - .

(5) At contact 46-45-ESP-6 closes a. circuit fo a
code terminating point (terminal 46=ESP1, Scheme E)
in the routing fan which can be used as a four letter
routing indicator code termination, even though the four
characters can be combined with the fifth and srxth char-
acters to form other routing indicators;

(6) At contact 55-45-ESP-1 further opens the. oper-
ating circuit for transmitter clutch-release magnet 25~
TRTA,

_The- operation of relay 62—-CT1 starts the’ cycle for

reading out and preparing. for another routing indicator - :
R 1,1

as will be heremafter explained.

Routmg indicator has 4: characters followed by a <
. signal

In this case, the fifth character of the routrng 1nd1cator :

would be a <, and relay 45-ECR would operate instead
of one of} the relays 45-FE—1 to 45-FE-20 or. 45-ESP..

* Relay-45-ECR -operated.

(1) Locks. up through contact 45—ECR—S under the'
control of relays 60~CT4A. and 62-DGCI; - -

(2) ‘Extends ground ‘through contact 45—ECR—13 and
Drevents, relay 45-ME from operdting;
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clusive, closes.circuits for.reading out.of relays 45<DR1J
to 45-DR5J, inclusive, a future function which will later
be described;

(7) At contact 46-45-ECR-1 closes a circuit to the
same’ terminating pomt (terininal 46-ESP1, Scheme E)
in the Touting fan, as was closed by the operation of relay
45-ESP (contact 46—45—ESP—6), so that a four letter
routing codé will give access to a terminal which can-be
used as a four létter routing indicator code termination,
or can be combined with the fifth and sixth characters to
form other routing indicators. .

Relay 62-D2E operated

(1) At contact 62-D2E-5 further provides lockmg
ground for relay 62—CT1

(2) At contact 62—D2E—4 prepares an operatmg cir-
cuit for relay 62-D1F;

(3) At contact 54-62-D2E-3 closes a possible operat-
ing circuit for the distributor clutch release magnet 25—
DRTA (a later function not required at this time); .

(4) At contact 54-62-D2E-2 releases relays 54-CTE
and 54-CTEA, and at contact 54-62-D2E-1 prepares an
operating circuit for relays 55-CTF and 55-CTFA; .

(5) At contacts 26-62-D2E-6 to 26—-62—D2E—10 in-
clusive, closes circuits for reading out of relays 45-DR1F
to.45-DRSF, inclusive (a later function which will later
be descnbed) .

The transmitter then proceeds to read from. the primary
tape the characters followmg the < character, as. w1ll later
be explaired.

-Reading of foutzng indicator character No. 6

Assuming thadt a regular assigned letter had been réad
ifr the fifth position, the transmitter steps.the ] pnmary ‘tapé
forward to read the next or; sixth character, again operat-
ing relay 54—TAC which locks through contact 54~TAC-2
to the closed transmitter clutch ‘rélease magnet operating
circuit, opening the operating circuit for transmiitter clutch
release.magnet 25~TRTA: at contact 54<TAC-1.

The distributor . auxilidry: contact 23-DRTA causes -
ground to be extended through contact 62—D2E—4 to op- S
erate rélay 62-D1F, . i

Relay 62—D1 F operated

(1) Locks. up. through “contact 62—D1F—2 under the
control of relays 60-CTIT, and .62-DGC1; :
(2): At contact. 54—-62—D1F—4 opens the operatmg Cir=

- cuit of distributor. clutch: release magnet 25-DRTA (a .

50

later function not. useful at this time); .~ - SRR
(3). At contact 55-62-D1F-6 closes ground from con- o
ductor 23-DIST AUX and. operates parallel—connected

: relays SS—CT F-and 55-CTFA;

80

: 54—CTF—S lnclusrve, respectxvely to connect relays 45-

- éontacts 23—-RTA—1 t0-23-RTA-S, 1nclus1ve, contacts; 455 -

65

‘(3) At contact 62-45-ECR-12 prepares for the opera:

tion of relay 62-D1J on next closure of dlstnbutor auxilis
. ary contact 23-DRTA; .~
(4). At contact. 55——45—ECR—-4 prepares an. operatmg
circuit for relay SS—CTI
. (5), At contact 54-45 B
cuit. for: transmitter ‘clutch. release. magnet. 25-TRTA; -
.(6) At contacts 26—-45—ECR—6 to: 26-45—ECR—10 m-

170

_R—Z closes the operatlng clr- :

75

(4) At contact 54—6Z—D1F—1 opens “the operatmg» eirsion
cuit for transmitter. clutch release: magnet . 25—TRTA*
thereby releasing relay 54-TAC; v i

(5): At contact 62- D1F-5 further provrdes lockmg T
ground. for relay 62-CTL N

Relays 55—CT F and 55—CT FA4 operated
( 1y Closes 28 contacts: contacts 45—54—-CTF—1~ to 45—; g

"DRIF to 45-DRS5F, 1nclus1ve, to ithe: transrmtter -Sensing

54-CTFA-1 to 45—54—-CTFA—20 mclusrve, to-respeca’ .k
tively energrze relays 45-FF-1. to 45—-FF—20 mclusrve,
afd- conticts 45-54-CTFA-21, 45—CTFA—22 ‘and: 48=
54-CTFA-23 to. energize relays: 45—FCR 45—-MF' nd
45-FSP, respectrvely i i L
: When the distribator: auxrhary contact 23—DRT opens,' S
relay 62—D2F wrll operate from lockmg ground fo elay
62-D1E." :

This srxth character (]ust bemg read) may also be ‘he
last character in a-group of characters; -comprisin _
plete routing: mdicator, therefore, one of sever condi:
tions may apply S e ST
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Routing indicator has more than five charactérs ~ *
During the operation of the distributor auxiliary con-
tact 23-DRTA, the 20 relays 45-FF1 to 45-FF20, inclu-
sive, are connected to the transmitter decoder circuit, and
one of these relays will operate to register the identity
of the decoded character. If none of these relays oper-
ated, relay 45-MF would operate to route the message to
miscellaneous intercept, a function to be later described.

One of the relays 45-FF1 to 45-FF20, inclusive, operated

(1) Locks up through its own No: 13 contact (45-
FF1-13, for example) under the control of relays 60—
CT4A and 62-DGCI; .

(2) Through its respective No 14 contact (54—45—- 15

FF1-14, for example) closes the operating circuit for
transmitter clutch release magnet 25-TRTA; =~

. (3) Extends ground through its respective No. 12 con-
tact (45-FF1-12, for example) and prevents. relay 45-
MF from operating;

(4) Through its respective No. 11 contact (46—45—
FF1-11, for example) closes 20 contacts in the routing
fan (Schemes D and E) which, when combined with
the choice of circuit paths closed by relays 45-FE1 to
45-FE20, inclusive (controlled by the fifth character of
the routing indicator), will provide access to 400 more

code points or terminals, as indicated in Fig. 46, Schemes

D and E.  This is the final character of a routing indi-
cator, which character determines which particular route

is to be employed in forwarding a message to Vits destina- 30 ;

tion,

These 400 code points are derived: from the combina-~
tion of the fifth and sixth.code points and may be cross-
connected to any desired one of the route relays 53~
RRO02 to 53-RR219, inclusive, This combination, how-
ever, does not prevent the fifth- character being also the
last character of a routing indicator, as will be made
clear in the following.

Routing indicator has five characters followed by another
routing indicator

" .In this case, the sixth character would be a >, and
relay 45-FSP would operate instead of one of the relays
45-FF1 to 45-FF20, inclusive. :

Relay 45-FSP operated:

(l) Locks up through contact 45-FSP-2 under the
control of relays 60-CT4A and 62-DGCI; -

(2) Extends ground ‘through "contact 45—FSP—3 and
prevents relay 45-MF- from operating;-

- (3) At contact 55—45—FSP—4 opens the operatmg c1r-
cuit of relay 55-CTG; -

(4) Extends ground from ‘conductor 23—DIST AUX
through contact 62-45-FSP-5 and causes the operanon
of. parallel-connected relays 62-CT1 and 62-MCT; -

(5) Relay 45-FSP also -closes 20 contacts (of- which
only four - are ‘shown:- 46-45-FSP-6, 46-45FSP-15,
46-45-FSP-16, and 46-45-FSP-25 which ‘extend con-
nections to code points or terminals 46-FSP1, 46-FSP10,
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46-FCP11, and 46-FSP20, respectively. . These 20-code

points or termmals in-the routing fan can be used as
terminations for a five character routing indicator, eved
though the fifth ‘character .can be "combined with the
51xth character to form other routing codes;

(6) -At contact §55-45-FSP-1 further opens the operat-

ing circuit for transmltter clutch release magnet 25— [i

TRTA. " -

‘The- operatlon of relay 62—-CT1 starts the cycle for
reading out and preparing for readmg another’ routing
indicator as will-be liereinafter explamed '

Routzng mdzcator has five characters followed by a <
- signal

In this case, the sixth character would be'a <, and

relay 45-FCR would- operate, -instead - of: relays 45—FF1,

to 45-FF20, inclusive, or relay 45-FSP..=.
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- Relay 45-FCR operated " -

(1) Locks up through contact 45-FCR-9 under the
control of relays 60-CT4A and 62-DGC1;

(2) Extends ground through contact 45-FCR~1 and
prevents relay 45-MF from operating;
~ '(3) At contact 62-45-FCR-10 prepares for the opera-
tion of relay 62-D1J on the next closure of the distributor
auxiliary contact 23-DRTA; '

(4) At contact 55-45-FCR-4 prepares an operating
circuit for relay 55-CTJ;

(5) At contact 54-45-FCR-2 closes the operating
circuit for transmitter clutch release magnet 25-TRTA;
- (6) At contacts 26—45-FCR-3, 26-45-FCR-5, 26-45—
FCR-6, 26-45-FCR-7, and 26-45-FCR-8, respectively
closes circuits for reading out of relays 45-DR1J. to
45-DRSJ, inclusive, a future functlon whxch will later be
descrlbed

‘(7) Relay 45-FCR also closes 20 contacts (of which
only four are shown: 46-45-FCR-11, 46-45-FCR-20,
46-45-FCR~21, and 46-45-FCR-30) which extend con-
nections to code points or terminals (of which only four
are shown: 46-FSP1, 46-FSP10, 46-FSP11, and 46~
FSP20, respectively). These 20 code points of termi-
nals in the routing fan can be used as terminations for
a five character routing indicator, even though the fifth
character can be combined with the sixth character to
form other routing codes.

Relay 62-D2F operated

(1) At contact 62-D2F-5 further provides locking
ground for relay 62-CT1,

(2) At contact 6Z—D2F—4 prepares an operating cir-
cuit for relay 62-D1G;
©-(3) At contact 54—62~D2F—3 closes a possible operat-
ing circuit for the distributor clutch release magnet
25-DRTA (a later function not required at this time);

(4) At contact 55-62-D2F-2 releases- relays 55-CTF
and 55-CTFA, and at contact 55-62-D2F-1 prepares an
operating circuit for relay 55-CTG;

(5) At contacts 26-62-D2F-6 to 26-62-D2F-10, in-
clusive, respectively closes circuits for reading out of
relays 45-DR1G to 45-DRS5G,; inclusive (a later functlon
which will later be described).

The transmitter then proceeds to read from the primary
tape the characters following the < character, as will later
be expla.med

Reading of routing indicator character No.7

"“The seventh routing indicator character has no function
in the ‘actual routing of a message, but must be read
from the primary tape and reperforated in the secondary
tape (see Figs. 12 and 13, items 6). Here, again, the
fouting indicator may end with the sixth character, and
circuit means are provided for ascertaining if the sixth
character is, -in fact, the last character ‘of a ' routing
indicator.

Assuming that the sixth character is a regular assigned
character, and that it has been read, the transmitter. steps
the primary tape forward to read the next or seventh

- charactér; again operating relay 54-TAC which locks

through contact.54-TAC-2 to the closed transmitter
clutch . release magnet. operating circuit, opening the
operating circuit for tramsmitter clutch release magnet
25—TRTA at contact 54-TAC-1..

“The “distributor auxiliary’ contact. 23-DRTA. causes
ground to be extended. through contact 62-D2F-4 and
operates relay 62-D1G.

Relay 62-DIG operated

(1) Locks up through contact 62-D1G-2 under the
control of relays 60~CT1T and .62-DGCI; .

“(2) ‘At contact 54—62—D1G-—4 opens’ the operating
circuit of- dlstrrbutor clutch’release magnet ZS—DRTA (a
later function not useful at this- tune), ’ .
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+ (3)-At contact 55-62-D1G-~6 closes ground. from cons
'ductor 23-DIST ‘AUX and operates: relay- 5§5-CTG;. -
. (4) At contact:55-62-D:G-1 opens: the operating.cir-
cuit for transmitter clutch release magnet 25—TRTA
thereby releasing relay 54-TAC;

(5) At contact 62-D1G-5 further prowdes lockmg
ground for relay 62-CT1.

Relay 55-CTG operated

(1) Closes 7 contacts: contacts 45-55-CTG-3 t6 45—
55-CTG-1, inclusive; respectively to connect relays 45~
DR1G to 45-DRS5G, inclusive, to the transmitter sensing
contacts 23~RTA-1 to 23-RTA-5, inclusive; and two
contacts 45-55-CTG-1 and 45-55-CTG-2 to energize
relays 45-GCR .and 45-GSP,, respectively.

" When reading the seventh routmg indicator character,
it is not necessary to recognize any characters. except
>and <.

Wheh the distributor auxiliary contact 23-DRTA opens,
relay 62-D2G will operate from locking ground for relay
62-D1G.

This seventh character (just being read) may also be
the last character in a group of characters. comprising a
completé routing indicator; therefore,. one. of. several
conditions may apply.

Routing indicator has seven characters

If, dunng the operation of the dlstnbutor aux111ary
contact 23-DRTA, neither of the relays 45-GCR nor
45-GSP was operated, the seventh routing indicator
character is simply registered in the relays 45-DR1G to
45-DRS5G, inclusive, and no further action takes place;
except to advance the primary tape and read the next
character therefrom.

Routing indicator has six.characters
followed by another routing indicator

In: this case, the seventh character would be a >,
and . relay 45-GSP- would operate.

Relay 45-GSP operated

(1) Locks up, through. contact 45-GSP-2 under the
control of relays 60-CT4A and 62-DGCI1; - .

(2) At contact 55-45-GSP-3' opens: the: operating
circuit of relay 55-CTH;

(3) Extends ground from conductor 23—DIST AUX
through. contact 62-45-GSP—4 and causes-the operation
of parallel-connected relays 62-CT1 and 62-MCT;

(4) ‘The operation of relay 45~GSP further opens the
operating ‘circuit for transrmtter clutch- release magnet
25-TRTA..

The. operatron of relay 62—CT1 starts: the cycle for
reading out and preparing for- readxng another routing.
md1cator as will be explained. ‘

Routmg indicator has six characters: followed bya<
In- this case this seventh character would be a <,
and relay 45—GCR would operate. .
“Relay. 45-GCR operated

(1) Locks up  through contact™ 45—GCR—9 under the
control of relays 60-CT4A and 62-DGC1;"
“(2)-At'contact 62-45-GCR=8§ prepares for the opera-
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(2): At. contact. 62-D2G=4 prepares. an. operatmg,
c1rcu1t for relay 62-D1H;

£3) At contact 54-62-D2G--3 closes-a possxble operat-
ing. circuit for the distributor: clutch release -magnet. 25
DRTA: (a:later functionnot. required. at.this-time); - -

(4) At contact 55-62-D2G-2 releases relay 55-CTG, - -
and  at contact 55—62—D2G—1 prepares an operatmg :
circnit for:relay:55-CTH;;

(5) At contacts 26—62—D2G—6 to. 26—62—D2G—10 ins
clusive, respectively closes. circuits. for. reading out of
relays 45-DR1H to 45-DRSH, inclusive (a later func-

- tion which will:later'be descrlbed) H

(6) At cortact 55-62-D2G-11.- closcs the “operating

. citcuit' for- transmitter clutch- release’ magnet 25-TRTA.
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. tion of relay 62-DiJ on the next closure of the: dlstnbutor -

- -auxiliary -contact 23-DRTA; :
. (3) ‘At contact:55-45-GCR~7 prepares a. c1rcu1t for
the -operation of’ relay 55-CT};
- (4)- At contact '55-45-GCR-6 " closés the operatmg
crrcult for transmitter clutch' release ‘magnet 25~-TRTA;

65

(5) At contacts 26-45-GCR-1 'to-26-45-GCR--5, in- .-

“clusive;; respectively closes - circuits “for . reading “out: of
relays'45-DR1J tc 45-DR57, mclusxve, a future functlon‘
wh h w111 later be descnbed :
. G Relay 62—D2G operated ) .

(1) At contact 62—D2G—5 further provxdes locklng’
ground for relay 62—CT1' o

70

" ating’ circuit for transmrtter clutch re

75

for relay.61-D1H,

The transmitter then: proceeds to read from the: pri:
mary tape the characters following; - as’ w1ll later. be: ex-

- plained:

‘Routing- indicator foIlowed by >

" Tnasmuch as the maximum permlssrble number of let-
ters -in; a- routing -indicator is. seven, the character fol-
lowing. the. seventh. letter should be either a- > or a <.
The.first case to:be considered is that where the seventh
letter of a routing indicator is followed by a >, ‘which
means that another routing-indicator is to follow. See
Flg 12, item 6.

- Fhe transmittér steps the primary: tape forward to read
the next or eighth character, assuming that the seventh -
fouting indictaor has been read and is a regular as-
signed letter, again operating relay: 54-TAC which locks
through contact 54-TAC-2 to the closed. transmitter
clutch release  magnet operating-circuit; opening the oper-
ating. circuit: for transmltter clutch release magnet . 25-
TRTA.

" The distributor- aux111ary contact: 23-DRTA causcs
ground to be extended through contact 62—DZG—4 to

operate relay 62-DI1H,
"Relay. 62—D1H operated

(1) Locks up through contact: 62~D1H—2 under the ]
control of relays 60-CT1T .and 62-DGCI;

(2)- At contact 54-62-D1H=4 opens the operating.cir-
cuit of distributor clutch- release magnet 25—DRTA cir-
cu1t (a later function not useful at this time); -

"(3) At contact 55-62-DIH-6 closes. ground. from
conductor 23-DIST AUX and operates- relay 55-CTH;.

"~ (4) At contact 55-62-D1H-1 opens the operating cir-
cuit for' transmitter clutch release magnet’ 25—TRTA
thereby releasing relay 54-TAC;

(5) At-contact -62-D1H-5. further provxdes lockmg.
ground for relay 62-CT1. .

Relay 55—CT H operated

(1) Closes 8:.contacts: contact 45-55-CTH-1 to ener-
gize. relay 45-MH; contacts- 45-55-CTH~-4 _to 45-55—5
CTH-8, inclusive, respectively to connect relays. 45—

'DR1H to 45-DRSH, inclusive, to the transmitter sensing -~ - s

contacts 23-RTA~1 to 23—RTA—5 inclusive; and:.con=""
tacts 45-55-CTH-2 and 45-55-CTH-=3: to' connect relays
45-HCR and. 45—HSP respectrvely to the. transmxtter de- 5
coder circuit. ...
. When the- d1str1butor aux1l1ary contact 23~DRTAf
opens relay 62-D2H w111 operate from lockmg ground‘

During the. operation. of the dlstrlbutor auxﬂlary cor
tact. 23-DRTA, relay 45-HSP. would operate- if: a- space
symbol (>) were present-in: the primary. tape s

Relay 45—-HSP operated

(1) Locks up through contact 45—HSP—2 under
control of relays 60-CT4A and 62-DGC
(2) At contact 55—45—HSP—1 further op

TRTA : "
A3 Extends ground through ontact 45—
prevents rel: 45-MH from peratmg, :
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i2(4) - At contact-85-45-HSP-4 opens the operating cir-
cuit of relay 55-CTJ;
(5) Extends ground from conductor 23-DIST AUX
through contact 62-45-HSP-5 and causes the operation
of parallel-connected relays 62-CT1 and 62-MCT.

Routing indicator followed by <

In this case the eighth character would be a <, caus-
ing the operation of relay 45-HCR. - ‘

Relay 45-HCR operated

(1) Locks up through contact 45-HCR-1 under the
control of relays 60-CT4A and 62-DGCI1; .

(2) Extends ground through contact 45~-HCR-2, and
prevents relay 45-MH from operating;

(3) At contact 55-45-HCR-3 closes the - operating
circuit for transmitter clutch release magnet 25~-TRTA;

(4) The transmitter then proceeds to read from the
primary tape the characters following the < character,
as will later be explained. . . ,

If neither of the relays 45-HSP nor 45-HCR oper-
ates, relay 45-MH will operate to route the message to
miscellanecus intercept, a function which will later be

explained.
Relay 62-D2H operated

(1) At contact 62-D2H-5 further provides locking
ground for relay 62-CT1;

(2) At contact 62-D2H-4 prepares an operating cir
cuit for relay 62-D17; g

(3) At contact 54-62-D2H-3 closes a possible oper-
ating circuit for the distributor clutch release magnet 25—
DRTA (a later function not required at this time);

(4) At contact §5-62-D2H-2 releases relay 55-CTH,
and at contact 55-62-D2H-1 prepares an operating cir-
cuit_ for relay 55-CTT; - . .

(5) At contacts 26-62-D2H-6 to 26-62-D2H-10, in-
clusive, respectively closes circuits for reading out of
relays 45-DR1J to 45-DRSJ, inclusive (a later function
which will later be described). Sl

To facilitate the understanding of the circuitry, the
description which immediately follows is directed to the
reading out of the characters stored in the storage .re-
lays, and the perforation of the characters as read into
the secondary tape, that is to say, the tape produced by
the reperforator-transmitter. machine of the director cir-
cuit, for the condition where a typical routing indica-
tor is followed by a space. () character. Later, a por-
tion of the description will be directed to the reading
out of the characters stored in-the:storage relays;.and
the perforation of the characters into the secondary tape
for the condition where the routing indicator is followed
by the “carriage return, carriage’ return, line feed”
(< <=) combination.. :

" RECORDING OF A ROUTING INDICATOR IN
DIRECTOR REPERFORATOR-TRANSMITTER

General
ROUTING INDICATOR FOLLOWED BY >

The indication at the end of a. group of characters
comprising ‘a routing indicator that. it is followed by
another routing indicator is the presence of a > char-
acter in either ‘the fifth, sixth, seventh, or eighth plac;,
depending upon the number of characters -contained ‘in
the routing indicator. The reading of a > (space) char-
acter is indicated by the operation of one of the space
responsive relays 45-ESP, 45-FSP, 45-GSP, or. 45-HSP-
which, in all cases, results in the operation of relays
62-CT1 and 62-MCT. The transmitter is stopped, the
primary tape is halted, and the > character . perforated
therein is over the sensing pins which control the con-
tacts of the transmittér. *~ Co R e

Relays 62-CT1 and 62-MCT operated .= '« ..
“(1)- Lock up ‘through" contacts 62-60-CT4A-1 -and
under control of contacts: 62-61-D1A~5, 62-61-D1B-=5,
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62-61-D1C-8, 62-61-D1D-5, 62-D1B-5, 62-D1F-5,
62-D1G-5, 62-D1H-5, 62-D1J-5, 62-61-D1T-§, 62~
61-D1U-5, 62-61-D2A-5, 62-61-D2B-5, 62-61-D2C~
5, 62-61-D2D-5, 62-61-D2E-5, 62-D2F-5, 62-D2G-5,
62-D2H-5,. 62-D2J-5, 62-61-D2T-5, and 62-61-
D2U-5. . ‘

When the distributor auxiliary contact 23-DRTA
opens after the operation of relay 62-CT1, relay 62-RIC
operates via the locking path for relay 62-CT1.

Relay 62-RIC operated

(1) At contact 62-RIC-1 transfers the distributor aux-
iliary conductor 23-DIST AUX circuit to relay 62-CT4;

(2) Through contacts 60—62-RIC-2 to 60-62-RIC-11,
igclusive, operates relays 60-CT1A to 60-CT1T, inclu-
sive.

‘It will now be assumed that the routing indicator that
was registered .is a valid one and, therefore, ‘that the
routing code point or terminal indicated by this routing
indicator would be cross-connécted to one of the termi-
nals 53-TRR02 to 53-TRR219, inclusive; respectively
connected to route relays 53-RR02 to 53-RR219, in-
clusive. "It will also be assumed that the route indicated
is not intentionally intercepted and, therefore, that a
ground is present and applied, via the respectively asso-
ciated intercept key and lead to the terminal, to cause
the route relay to operate as will later be explained.

“In Fig. 15, in a simplified schematic form, is illus-
trated an exemplary pattern of cross-connections be-
tween. the decoding relays and the director fan relays.
In the example illustrated, a six letter routing indica-
tor, RGHCZF, has been assumed.

As a first example, let it be assumed that the routing
indicator code point or terminal is cross-connected to
terminal 53-TRRO2 which will operate route relay 53-
RRO2. ‘ )

. The primary winding of each of the route relays 53—
RRO02 to 53-RR219, inclusive, is respectively connected
to a conductor individual to that route (such, for ex-
ample, as 53-INT. 02) in cable 53-131, and the con-
ductors, ‘which consist of a maximum of 218, are con-
nected across-the office to the particular outgoing cabi=
net” in" which the outlet corresponding to the route is
located.

Let it be assumed, for example, that the outlet corre-
sponding ‘to-route 02 is located in the No. 00 outgoing
cabinet (which outgoing cabinet number bears no rela-
tionship to- the-route number, but merely identifies the
cabinet), and ‘that-it gives access to a single station line
identified as “B.” In Fig. 131, terminal INT. 02 is cross-
connected to terminal D24, for example. Ground is
extended  through the No. 1-contact of key 131-LIB,
and if the route is normal, and not intentionally inter-
cepted by the operation of key 131-LIB, ground will be
extended over the cross-office routing conductor to the
primary ‘winding of relay 53-RR02, allowing it to op-
erate when the potential is applied ‘through the con-
tact labyrinth of the fan relay circuit, as previously de-
scribed, .

As a second example, let it:be assumed that the rout-
ing indicator code-point or terminal is cross-connected
to terminal 53-TRRS59; the primary winding of relay
53-RR59, associated therewith, is connected to conduc-
tor: 53-INT. 59 in cable 53-131, and across the office
to terminal 131-INT. 59 in the No, 00 outgoing cabi-
net, and that it gives access to a single station line identi-
fied. as. “A.” Terminal 131-INT. 59 is cross-connected
to terminal 131--D25, for example.. Ground is extended
through - the series. connected: No. 1 contacts of keys
131-A and 131-LIA, and if the route is normal, and not
intentionally intercepted by. the operation of key 131-A
or 131-LJA, ground will be extended -over the cross-
office routing conductor to the primary winding of re-
lay”53-<RR59, allowing it to-operate in the manner pre-
viously described, L A AR I SR
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. As-a-third: example, let:it be assumed. that; the routing
indicator code point or terminal is. cross-connected: (cross-

connection not shown) to terminal 53-TRR69; the: pri-.

mary winding of relay 53—RR60; associated therewith, is
connected. to conductor 53-INT. 60-in cable 53-131, and
across the office to terminal 131-INT. 60 in the No: 00
outgoing cabinet, and that it gives access to station “A”
served by a. ‘multistation: line.  In this case, terminal
131-INT. 60 would be cross-connected (cross-connection
not shown) to terminal 131-D25. To gain access to.an-
other station on the same multistation. line, another route
relay must be operated. Therefore, let it be assumed
that another routing indicator code point or terminal is
cross-connected. (cross-connection not shown). to terminal
53-TRR100, the terminal 53-RRL60 is. cross-connected
to the terminal 53-RRL100 as shown, the primary wind-
ing of relay 53-RR100,, associated. therewith, is connected
to: conductor. 53-INT. 100-in cable 53-131, and across
the office to terminal 131-INT. 100.in the No. 00. out-
going cabinet, and that it gives. access to station. “S?
served by the same multistation.line, Terminal 131-INT.
100 is cross-connected (as. shown) to terminal 131-D26.
If, as previously stated, the associated intercept keys. are
not operated, ground will be extended over the. respective
cross-office conductors to the primary windings -of the
route relays 53-RR60. and 53-RR100, respectively, allow-
ing them to operate in responsa to the reading. and-transla-
tion of their respective routing indicators. -

From the foregoing, it is apparent that for a message
to.reach a particular destination it must be preceded by.a
routing indicator ‘uniquely identifying the destination. or
station; and that for each such routing indicator-a routing
relay. uniquely ‘Tesponsive thereto will be operated. It
is. further apparent that: the operation of any- particular
routing relay or relays-may be prevented by the opera-
tion. of its respectively related intercepting key or keys in
the outgoing cabinet, thus causing the message or mes-
sages respectively destined to such outlets to be sent to
intentional intercept.

Any route relay 53-RR02 to 53-RR219, inclusive,
operated

(1), Connects negative potential on its- respective ‘Tout-
ing conductor -through its respectivé No. -4 contact
(53-RR02-4, for example), and over a bifurcated- diode
path comprising one of the diodes 53-A09-to' 53—-A99, in-
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clusive, and one of the diodes-53-B080 to 53-B99, inclusive,

to. one of the relays $3~-TN( to 53-TN9, inclusive, and
one of the relays 53-UNQ to 53-UN?Y, inclusive, to obtain
a two letter combination indicative of the number of the
outlet to which the message is to be routed by the: routing
indicator (see Fig. 13, item 6, “outlet”)s

(2) Through its respective No: 1 contact (53-RR02-1,
for example) locks on-its secondary wmdmg under con-
trol of relay 52-RRA;

(3) At its respective No. 5 contact (53—RR02—5 for
example) opens its own operatmg path; :

(4) At its respective No; 6: contact (53—-RR02—6 for
example) opens the circuit to prevent:the:insertion of
the two letter intentional intercept 'outlet indication;: .

(5) ‘At its respective No. 3. contact* (63—-53—RR02—3
for example) prepares a connection to-its. respectxve busy:
- test conductor (63-BY02, for example) in‘cable 63-111;
a maximum of 100 busy: test conductors being provxded
for, and designated 63-BY00 to 63-BY99, inclusive; ..

(6) At its respective No. 2 contact (41—53—RR02——2
for ‘example)  prepares a connection-to its respectwe bid
conductor (41-BD09, for example) in cable 41—102 to
apprise the desired bid receiver in the desired outgoing

cabinet that a call is to be routed therethrough; a maxi--
mum of220 bid conductors. being provided. for, and de51g- -

nated 41-BD00 to 41—BD219 inclusive.

.-The desired one- ofthe,r,elays S3:RR02 t0.:53-RR219:

should have operated before relay 62-RIC' operates, .

50

55

60

. 85 ¢

* ‘53-RR100: to 53—RR219 —1ne1us1ve “wil

([

106
“ The relays 60-CT1 4 10.60-CT1T, mclusxve, apemted‘"

" (I) At contact'55-60-CTEA-T hold open the ‘operat:
ing citcuit for _transmitter clutch release magnet 25-
TRTA;

(2) At contact 60-CT1A-3 complete circuit to operate
relay 60-CTTN: B =

(3) At contact 60-CT1A~4 prepare a circuit to: oper- T
ate relay 60-NVC (slow operate) if relay 60-CTTN does
not: operate immediately; ‘

(4) At contact 61-60-CT1A—2 open the shunt path of
relay. 66-CTTN around: relays 61-D1T to 61-D2U to
prevent relays 61-DIA and 61-D2A from reoperating
until after readout has: started; -

" (5) At contacts 61-60-CT1T-3 to 61—60~CT1T—6 in-
cluswe, and 62~60-CT1T-7. to 62-60-CT1T-11, inclu-
sive, release any of the relays 61-D1A to 61-D2D, in-:
clusive; and 62-DIE to 62-D2J, inclusive, that-are oper-
ated, thus allowing these:relays to. be used for readout;

(6) At contact. 54-60-CT1T-12. release and prevent
reoperation. of any of the.relays 54-CTA to 54-CTE, in-
clusive, and 55-CTF to 55-CTK; _

(7) At contact 60-CT1A-5 operate relay 66-CT2
which extends. ground through contacts 60-CT2-1 to
60-CT2-10, inclusive, to respectively operate relays 60—
CT 2A to~ 60—CT2] mcluswe,

" (8). Open 218 contacts suchias 53~-60-CT1A-6, 53-60—
CT1E-8, 53-60-CT1F-9, 53-60-CT1l-12, 53-60-
CT1J-1, and 53-60-CT1S-12, for example, to isolate the -

primary: windings of the relays 53-RR02 to 53-RR219 .

and thereby prevent their operation in connectlon w1th
intentional intercept. operation,

As previously stated, the circuitry is predlcated on the
use of 220 route 1elays 53-RR00 to 53-RR219, mclu-
sive. - Relay' 53=RR 60 is allocated for m1scellaneous in-
tercept, and relay 53-RR01 is allocated for intentional
intercept. As earlier described, provision is made for a
maximum: of 40 multistation hnes to: which .access may
be had via route relays 53-RR60 to 53-RR99; inclusive,
but which route relays are not precluded from being used .
for single station lines or trunks if not used for multi-
station lines.. Route: relays 53-RR02:t0°'53-RR59 are al=
located for use with. single station lines.or trunks. “Thus
there are 98 route relays; 53-RR02 to 53-RR99, 38 of
which are available for use with single station hnes or
trunks; and' 60" of which may. be available for use either
with single station: lings- or trunks, or with mulnstatlon_ :
lines.

Since' the c1rcu1try is also predlcated on the use. of a
maximum of 100 bid receivers each -of which:is. ac-
cessible .in. response. .to. the operation of ‘an as51gned
route relay, it follows that, in the case of a bid receiver
servmg a multistation outgoing line, some of the bid
receivers will be sequentially seizable in response.to the
sequential operation of more than one route " relay.
Therefore, the 120 route relays 53-RR100 o 53~RR219
inclusive, will be available for use with multistation’ ‘lines
to which, it' will. be remembered, -access may be:had
v1a the 40 route relays 53—RR60 to 53-RR99, 1nclus1ve

Indzcatzon of outlet number

 When ¢ one.of the route. relays 53-RR02 to 53-—RR219 g
: mcluswe (for example: 53-RR02); operated under-icon-
.trol of the fan circuit, it-applied its- operating ‘potential

through contact 53-RR02-4:and through: diodes 53-862

and 53-A02, ‘respectively,” as an. example, to the: wmdm ST

'mg of relays 53—UN2'and 3-TNO, -respectively.. ‘Fo; -
each of the route relays 53-RR02 to-53-RR219, mclu— S s
ircuit ~will be estabhshed no e

swe operated a d1screte

ber -of the ‘outlet to whick the partlcular message
be switched. * Since one or more of the 120 route T

assocxated w,lth vone o‘f'*the 40: route relay 53
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83-RR99, the sequential operation of one or more of
the route relays 53-RR100 to 53-RR219 will cause the
insertion of the same two letter outlet code -(see Fig.
13, item 6) as would be caused by the operation of
the one of the route relays 53-RR60 to 53-RR99, inclu-
sive, with which it or they may be associated, as illus-
trated in the condition where route relays 53-RR60 and
53-RR100 are used in conjunction. The operation of
each of the relays 53-UNO to 53-UN9, inclusive, and
53-TNO.to 53-TN9, inclusive, causes positive 130 volts
to be applied through one or more of its respective No.
1 to No. 5 contacts, as shown in detail in Fig. 26, to
the transmitter distributor contacts 25-RTA-1 to 25—
RTA-S, inclusive, thereby generating Baudot code pulses
to indicate a specific teletypewriter character in accord-
ance with the following table. This character will be
inserted in the tape, referred to as the secondary tape,
of the director reperforator-transmitter ahead of the
routing indicator, as illustrated in Fig. 13, item 6, so
that this particular routing indicator will be sent only
to that outlet which is indicated by it, and not to any
others.

53-UN AND 53-TN RELAY TABLE

Code Pulses Teletype-
writer
Char-

acter

Relay

HE QWK <SRONOZE

R

)

Any of the relays 53-UNO to 53-UN9, inclusive; and
53-TNO to 53-TN9, inclusive, operated .

(1) Locks up through its respective No. 6 contacts
(53-UN2-6 and 53-TN0-6, for example) under the con-
trol of relays 60-CT4A and 62-DGC1;

(2) Any one of the relays 53-UNO to 53-UN9 plus
any one of the relays 53-TNO to 53-TN9, inclusive,
simultaneously operated will extend ground through their
respectxve No. 7 contacts connected in series, as shown
in Fig. 60, and cause the operation of relay 60—C’ITN
when relay 60-CT1A operates.

Test for intentional int'ércept

If the intentional intercept key for any route (see F1g
131) is thrown at the outgomg cabinet circuit, to indi-
cate that intentional mtercept is required for that route,
the corresponding route relay (RR see Fig 53) wﬂl
not operate.

When relay 62-RIC operates, followed,by the: opera-
tion of relays 60—~CT1A to 60-CT1T, inclusive, the op-
erating -circuits of relays [53-RR02 to 53-RR219, in-
clusive, are opened (at contact 53-60-CT1A-6, for ex-
ample), and beyond this point no operation of -an in-
tentional intercept key can affect the operauon of relays
53-RR02 to 53-RR219, inclusive. -

Relay 60-CT1A at contact 60—CT1A—-5 causes the op-
eranon of relay:60-CT2.

.. The operation of. relay 60-CT2, in.the. manner. previ-
ouSIy, described, causes the operation of relays 60-CT2A
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to 60-CT2JA, inclusive. It will be noted, however, that
relay 60—CT2JA is operated through a contact of relay
60-CT4A.

The relays 60-CT2A to 60-CT2JA, inclusive, op-
erated, connect the routing lead through contacts (such
as 53-60-CT2A-1, for example) through the bifurcated
path comprising diodes 53-A01 and 53-B01 to operate
relays 53-TNO and 53-UN1 if the corresponding route
relay (53-RR02, for example) is released, meaning that
intentional intercept is required.

Relays 53-TNO and 53-UN1, when operated, cause the
operation of relay 53-RR01 which is the route relay
assigned to intentional intercept. This routing indicator
and its accompanying message, therefore, will be sent
to the intentional intercept outlet instead of to the regu-
lar outlet normally required.

If the call is to be routed to intentional mtercept
the relays 53-TNO and 53-UN1 are operated, thereby
generating the intentional intercept code, and causing
relay 53-RRO1 to operate. The intentional intercept
code will cause the message to be directed to the inten-
tional intercept outlet, since the outlet called for by the
routing indicator has been intercepted, a function which
will later be explained in detail.

Thus the route to which this particular routing indi-
cator, plus the message which it precedes, is to be
switched, is indicated.

The relay 60-CTIT when it operated released the
chain relays 61-DIA to 62-D1J, inclusive. Relay
60-CT2JA in operating also reapplies locking circuits
through contacts of relays 60-DGC1 and 33-DGC2
(61-62-DGC1-3 in series with 61-60-CT2JA, for ex-
ample) for the count chain relays 61-DIT to 62-D2J,
inclusive, which counting chain is now going to be used
to control the circuitry employed to effect the insertion
of the characters of the two letter outlet identifying
code (see Fig. 13, item 6), and of the perforation of the
routing characters (see Fig. 13, item 6) in the secondary
tape of the reperforator-transmitter (which constitutes a
part of the director), as the characters are read out of
the storage relays.

In summary, there are four basic steps involved in the
cooperation of the counting relay chain with a reperfo-
rator-transmitter associated with an incoming line at the
time that the characters are being read out of the storage
relays. The four basic steps are as follows:

(1). The counting relay chain completes an .operating
circuit from ground for. distributor clutch release mag-
net 25-DRTA, causing it to operate and release the
distributor clutch;

(2) When the distributor clutch releases, the distribu-
tor shaft starts to rotate and closes distributor auxiliary
contact 23-DRTA, thereby extending ground through
previously described circuitry, and causing the operation
of one of the count chain relays 61-DIT to 62—D1.I
inclusive;

(3) With the continued rotatlon of the dlsmbutor
shaft, the distributor: auxiliary contact 23-DRTA opens,
thereby removing ground from the lock down circuit for
the associated one of the count chain relays 61-D2T to
62-D2J, inclusive, and causing it to operate;

.. (4)- The operation of one of the count chain relays
61-D2T to 62-D2J, inclusive, reestablishes the operat-
ing .circuit from ground for. distributor clutch release
magnet 25-DRTA.

.'The above-mentioned ‘steps, 1 to 4, inclusive, are re-
peated:-for each character, until all- of the characters
shall have been read out of the storage relays and per-
forated in the secondary tape

Transmission of routmg zndzcator plus its outlet identi-
‘ fymg code to dtrector machine

Relay 60-CTTN w111 be operated by the actzon of
relay. 60—CT1A :
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- Relay 60-CTTN operated ,

(1) At contact 60-CTTN-2 opens the circuit: of relay
60-NV.C'so.that it cannot.operate;

(2) At contact 54-60—CTTN-3 closes the operatrng
circnit of the distributor clutch release magnet 25-DRTA
tostart:sending; ' .

" -(3). At contact 61-60—CTTN-4. cuts relays. 61-D1T,
61-D2T, 61-D1U, and 61-D2U into the count.chain;

(4) At contact 54-60—CTTN-5 connects in the receiv-
ing circuit-of the reperforator:transmitter;: .

- Now it will be noted. that the drstnbutor contacts
25 RTA-1  to 25RTA-5, inclusive, are connected
through. the contacts of relay 25-GEA, the contacts of
relay 25-51-MCA, the coding contacts of the relays
26-53-TN0 to 26-53—-TN9, inclusive, through the back
contacts. 26-61-D2T-6 to 26-61-D2T-10, inclusive, and
resistor 26-R1 to positive 130 volts, and the combina-
tion that is set up on the contacts of relays 53=TN¢
to 53-TN9, inclusive, will be transmitted to the director
machine,
. Ist character—First character of outlet identifying
code. This.is sent to the director reperforator machine
(see: Fig: 13;. item. 6). Distributor. auxiliary. contact
23-DIST AUX closes, operating relay 61-DIT.

Relay 61-DIT operated

(1) Locks up through contact 61-D1T-2.under con-
trol of relays 61-CT2J A and 33-DGC2;

(2) At contact 54-61—D1T-1 opens the operating cir-
cuit for distributor clutch release magnet 25-DRTA;

(3).At contact 62-61-D1T-5 further provides locking
ground for relay 62—-CT1.

When the distributor . auxiliary contact” 23-DRTA
opens, relay 61-D2T operates.

Relay 61-D2T operated

(1) At contact 61-D2T~4 prepares: an-operating:cir-
cuit for relay 61-D1U;

(2)° At contact 62-61-D2T-5"further provides lockmg
ground for relay 62-CT1;

(3) At contact 54-61-D2T-3' reenerglzes the distribu-
tor magnet 25-DRTA;

(4) Connects the distributor contacts 25—RTA-1 to'-

25-RTA-5, inclusive, through the; back contacts of relay
25-GEA, the front contacts of relay 25-51-MCA, the
codrng contacts of. relays 26-53-UN0- to .26-53-UN9,
inclusive, through the back contacts of relay 26—61—D2U

through the front contacts of relay 26—61—D2T and

resistor 26-R1 to-positive 130.volts.

2nd’ character.—Second character of- outlet 1dent1fy1ng‘

code. - This.is sent to the. director reperforator machine
(see Fig.. 13, item 6).

operates 23—DRTA operatmg relay 61-D1U.
Relay 61-D1U operated:

(1) Locks up through contact 61—D1U—2 under con-
trol.of relays 60—CT2JA and. 33~DGC2 B

(2) At contact 54-61-D1U-1 opens the’operatmg crr-'

cuit- for distributor clutch release magnet 25-DRTA;
(3) At contact- 62-61-D1U=5 further provrdes lockmg
ground for relay. 62-CT1.

‘When-the distributor auxrhary contact 23—DRTA opens .

relay 61—D2U operates.
Relay 61-D2U apemted

(1) At contact 61—D2U—-4 prepares an operatmg crrcmt
for telay 61-D1A; .

- (2). At contact: 54—61—D2U—3 reenergrzes the drstrxbu-
tor magnet 25-DRTA;

(3)- At.contact 62-61-D2U-5 further provrdes lockln0
ground for relay 62-CT1;
; (4). Conpects the dtstrlbutor contacts 25—~RTA—1
25-RTA-5, inclusive, through the - contacts of relay 25—
GEA; the contacts of relay-25-51=-MCA -the coding-con-

tacts of relays 26-38-DR1A to 26-38-DRSA, inclusive,

The distributor auxiliary contact
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through: thes back: Gontacts of relay 26-61-D2A; through‘ :
the: front: contacts of relays 26-61-D2U" and:26-61-"
D2T, and: resistor' 26-R1 to. positive '130- volts.: - :

3rd: character—First character. of: routing: indicator:
This is sent to:the director reperforator- machine: from-
the: coding-contacts: of relays 26-38-DRI1A to 26-38=
DRSA, inclusive, and’'should be-an R or U character.. The
¢losing: of distributor auxiliary contact 23-DRTA: extends’
ground;. causing relay 61-D1A to operate.” . The subse-
quent opening of distributor. auxiliary contact 23-DRTA
removes ground from the hold-down circuit of relay 61=
D2A, permitting relay 61-D2A to operate from-the lock-
ing: ground for relay-61-D1A. The distributor contacts
25-RTA~1 to 25-RTA-5, inclusive, are now connected
through the contacts of relay 25-GEA, the contacts of
relay 25-51-MCA, the coding ‘contacts of relays 26-38-—
DRIA to 26+-38-DRSA, inclusive, through the back
contacts of relay-26-61-D2A;; through the front contacts -
of, relays: 26-61=-D2U and 26-61-D2T (operated), and
resistor 26-R1 to positive 130 volts.

4th character —Second: character- of routing indicator.
This is- sent: to the director reperforator machine from
the coding contacts of relays 26—38—DR1B to 26-38=
DR5B, inclusive. -

The: closing of  distributor- auxiliary contact 23-DRTA.
extends -ground, causing relay 61-D1B to operate. - The
sibsequent: opening of distributor auxiliary contact 23—
DRTA removes: ground from the hold-down circuit of
relay; 61-D2B, permitting relay 61-D2B to operate from
the locking ground for relay 61-D1B. The distributor
contacts. 25-RTA-1 to 25-RTA-5, inclusive, are now

- connected through’ the contacts of relay 25-GEA, the
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~lays 26—38—DR1D to: 26-38-DR5D, inclsive,’ through
" the back contact of;relay 26—61—D2D through the: front;
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contacts of relay 25-51-MCA, the coding contacts of
relays -26-38-DR1B to 26-38-DR5B; inclusive, through
the. back contact: of relay. 26-61-D2B, through the front
contacts of relays 26-61-D2A, 26-61-D2U, and 26-61—
D2T  (operated), -and resrstor 26—R1 to -positive 130,
volts.~ .
Sth character —Third: character of routmg indicator;

This is- sent- to thedirector-reperforator machine from:

the- coding contacts of relays 26-38-DRI1C to 26-38-
DRSC, inclusive. . The closing of -distributor auxiliary:
contact 23-DRTA extends-ground,.causing relay: 61-D1C;

to operate.. The subsequent. opening-of distributor auxil-
iary-contact 23-DRTA removes, ground - from the hold:

down circuit of relay 61-D2C, permitting-relay 62-D2C i

to ‘operate from. the locking ground: for: relay. 61-D1C;. -
The: distributor contacts 25-RTA-1 to 25-RTA-S, in-;
clusive; are.now connected through the contacts- of relays- e
25—GEA 25-51-MCA, the coding contacts-of relays 26~
38-DRIC to’ 26—38—DR5_C Jinclusive; through the back "
contact of relay 26-61-D2C; through the front contacts -~ :
of relays: 26-61-D2B, 26-61-D2A, 26-61-D2U, and 26— .
61-D2T  (operated); and- resrstor 26-R1 to. posrtrve 130,7 i
volts.. . *. S S
6th. character: —-Fourth character of the’ routmg 1nd1ca- S
tor..” This"is sént to. the ‘diréctor réperforator: machme" i
from. the: coding contacts-of relays 26-38-DR1D-t0.:26— .. ;
38-DR5D, inclusive. The-closing of distributor- auxiliary 070
contact 23-DRTA extends ground, causing relay 61=D1D
to-operate. . The ‘subsequent opening of distributor-auxil= - "
iary: contact 23-DRTA removes ' ground :from the hold- g
down, circuit of relay 61-D2D, permitting relay 61-D2D;
to :opéerate from the.locking. ground for. relay 61-DiD.
The distributor contacts 25-RTA-1 to 25-RTA-5; ins"
clusive, are now connectéd through- the: contacts. of ‘Té- -
lays  25-GEA, .25-51=MCA, the. coding’ contacts ‘of .re-

contacts of relays 26-61-D2C;. 26-61-D2B, 26
26-61-D2U," and 26—61—D2T (operated), -an
26-R1to. positive ‘130 volts i

Tth character —Fifth character of thew_routr -indic
"This is ‘sent to the director reperforator. machi
from the codmg contacts of relays 26—45} R1E-
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45-DRSE, inclusive. The closing of distributor auxiliary
confact 23-DRTA extends ground, causing relay 62-
DIE to operate. - The subsequent opening of distributor
auxiliary contact 23-DRTA removes ground from the
hold-down circuit of relay 62-D2E, permitting relay 62—
D2E to operate from the locking ground for relay 62—
DI1E. The distributor contacts 25~RTA~1 to 25-RTA-S5,
inclusive, are now connected through the contacts of
relays 25-GEA, 25-51-MCA, the. coding contacts of
relays 26-45-DRIE to 26-45-DRSE, inclusive, through
the back contact of relay 26-62-D2E, through the front
contacts of relays 26-61-D2D, 26-61-D2C, 26-61-D2B,
26-61-D2A, 26-61-D2U, and 26-61-D2T (operated),
and resistor 26-R1 to positive 130 volts.

The fifth character of the routing indicator might have
been a > symbol instead of a letter. If a > symbol
were encountered in this position, relay 62-CT4 would
operate through contact 62-RIC-1 because relays 62—
CT1 and 62-RIC are locked. This operation will be
discussed later.

8th character~—Sixth character of the routing indica-
tor. This is sent to the director reperforator machine
from the coding contacts of relays 45-DRI1F to 45-
DRSF, inclusive. The closing of distributor auxiliary.
contact 23-DRTA extends ground, causing relay 62-D1F
to operate. The subsequent opening of distributor auxil-
fary contact 23-DRTA removes ground from the hold-
down circuit of relay 62-D2F, permitting relay 62-D2F
to operate from the locking ground for relay 62-DIF.
The distributor contacts 25-RTA-1 to 25-RTA-5, in-
clusive, are now connected through the contacts of re-
lays 25-GEA, 25-51-MCA, the coding contacts of re-
lays 26-45-DRIF to 26-45-DRSF, inclusive, through
the back contact of relay 26-62-D2F, through the front
contacts of relays 26-62-D2E, 26-61-D2D, 26-61-D2C,
26-61-D2B, 26-61-D2A, 26-61-D2U, 26-61-D2T (oper-
ated), and resistor 26~R1 to positive 130 volts. -

The sixth character of the routing indicator might have
been a > symbol instead of a letter. If a > symbol were
encountered in this position, relay 62-CT4 would operate.

9th character—Seventh character of the routing indi-
cator. This is sent to the director reperforator machine
from the coding contacts of relays 45-DR1G to 45-DR5G,
inclusive. The closing of distributor auxiliary - contact
23-DRTA. extends ground, causing relay 62-D1G to
operate.. The subsequent opening of distributor auxiliary
contact 23-DRTA removes ground from the hold-down
circuit of relay 62-D2G, permitting relay 62-D2G: to
operate from the locking ground for relay 62-D1G. The
distributor contacts 25-RTA-1 to 25-RTA-5, inclusive,
are now connected through the contacts of relays 25-GEA,
25-51-MCA, the coding contacts of relays 26-45-DR1G
to 26~-45-DR5G, inclusive, through the back contact: of
relay 26-62-D2G, through- the ‘front contacts :of relays
26-62-D2F, 26-62-D2E, 26-61-D2D, 26-61-D2C,
26-61-D2B, - .26-61-D2A, 26-61-D2U, : 26-61-D2T
(operated), and resistor 26-R1 to positive 130 volts.

The ‘seventh character of the routing indicator might
have been a > symbol instead of a letter. If a > symbol
were: encountered: m this posmon, relay 62—C’I’4 would
operate.

10th character. —-Elghth character which is a. > symbol
following the seventh letter of a: routing indicator, and
preceding the next routing mdrcator (see Flgs 12 and
13, item 6). ’

This > symbol (space) is sent to the dlrector reper-
forator machine from-the coding .contacts of relays 45—
DR1H to 45-DR5H, inclusive.- The:closing of distributor
auxiliaty contact 23—DRTA- extends ground, causing re-
lay 62-CT1 to operate. The-subsequent opening-of dis-
tributor auxiliary contact 23-DRTA removes ground from’

the hold-down circuit of relay 62-RIC; permitting relay
62—-RIC to operate from the locking ground for relay 62—

CT1." The distributor contacts 25-RTA~1 to '25-RTA-S,

inclusive,” are now respectlvely connected through conm-
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tacts 25-GEA-1 to 25-GEA-5, inclusive; respectively
through contacts 25-51-MCA-10 to 25-51-MCA-14,
inclusive; respectively through the coding contacts of
relays 26-45-DR1H to 26-45-DR5H, inclusive, through
the back contact of relay 26-62-D2H, through the front
contacts of relays 26-62-D2G, 26-62-D2F, 26-62-D2F,
26-61-D2D,  26-61-D2C, 26-61-D2B, : 26-61-D2A,
26-61-D2U, 26-61-D2T (operated), and resistor 26-R1
to positive 130 volts,

Termination of routing indicator registry

The ground pulse from the subsequent closure of dis-
tributor auxiliary contact 23-DRTA accompanying the
read out of the > symbol will operate rélay 62-CT4
via make contacts on one of the position space relays
62-45-ESP, 62-45-FSP, 62-45-GSP, or 62-45-HSP and’
on relay 62-RIC. These relays were operated and Iocked
during read in.

Relay 62-CT4 operated

(1) At contact 60-62-CT4-1 prepares a circuit for
operating relay 60-CT4A, but at the same time at con-
tact 60-62-CT4-2 locks relay 60-CT4A down to ground
on the distributor auxiliary conductor (23-DIST AUX),
so that relay 60—-CT4A cannot operate until the distributor
auxiliary ground pulse ceases;

(2) At contact 34-62-CT4-3 prepares a circuit for
operating relay 34-DICA;

(3) At contact 54-62-CT4-4 opens the operating
circuit for distributor clutch release magnet 25-DRTA;

(4) Locks up to ground through conmtacts 62-52-
DIC1-1, 62-54-CTA-1, and 62-DGC1-8 in series;

(5) At contact 61-62-CT4-5 partially prepares an
operating circuit for relay 61-ERA;

(6) At contact 33-62-CT4-6 operates the chain of
relays 33-MAMI1, 33-MAM2; and 33-MAMS3 of the
multiple address indicator, a function to be later ex-
plained;

(7) At contact 60-62-CT4-7 releases relay 60-NVC,
if operated.

Relay. 60-CT4A operates upon the cessation of the
ground pulse on the distributor auxiliary conductor 23-
DIST AUX. .

Relay 60-CT4A operated

(1) At contact 60-CT4A~8 releases relay 60—C’I‘2]A,
thereby opening the locking circuits for -(at contact 61~
60-CT2JA~1, for example) and causing the release of
relays 61-D1T to 62-D2J, incluisve;

(2) At contact 53-60-CT4A-3 releases, relays 53—
TNO to 53-TN9, inclusive, and relays 53-UNO to 53-
UNO9,. inclusive; which at their respective No. 7 ‘con-
tacts (60—53—TN—7 for example) release relay 60-CTTN;

(3) At contact 38-60-CT4A—4 releases storage relays
in positions A and B; "

(4) At contact 38—60—CT4A—7 releases storage relays
in positions C and D; :

(5) At.contact 45—60-CT4A—5 releases storage relays
in position E;

(6). At contact 45—60—C'I‘4A—6 releases storage relays
in positions F and G;

(7). At-contact 45—60—CT4A—9 releases storage relays
in position H;

(8) At contact 45—60—CT4A—10 releases storage re-

_ lays in position J; .
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(9) At. contact 45—60—C’I‘4A—11 releases storage re-
lays in position K;

(10) . At_contact 60-CT4A-2 releases relay 60—CT2‘
which, at ‘contacts 60—-CT2-1 to 60—-CT2-10, inclusive, in
turn, releases -relays 60-CT2A to 60-CT27, inclusive;

“(11) ‘At contact 62-60-CT4A~1 releases” relays 60—

_CTI and 60-RIC which, at contacts 60-62-RIC-2 to

60-62-RIC-11, “inclusive, cause the release of relays
60-CTI1A to GU—CT 1T; ‘inclusive; -

(12) At contact 60—-CT4A—12 relay 60-C’I‘4A in
operating, opens its own lock down path.~- . S
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Relays 62-CT4 and 60-CT4A will temain operated
until the operation of relay 54-CTA on the next read in.
The release of relays 6¢-CT1A and 60-CTTN pre-
pared the circuit to read the next routing indicator from
the primary tape, which reading it now proceeds to do.

Routing indicator followed by <<=

It will be remembered from the foregoing description
that a < symbol might appear in the 5th, 6th, 7th, or
8th positions. It was also mentioned that the circuit
would continue to read into the next character, so that
the reading of a < symbol in any of these positions would
cause the reoperation of the transmitter.

The distributor contact 23-DRTA will close, and in
the manner previously described will cause ground to be
applied to conductor 23-DIST AUX to operate relay
62-D1]J.

Relay 62-D1J operated

(1) Locks up through contact 62-D1J-2 under the
control of relays 60—CT1T and 62-DGCI1;

(2) At contact 55-62-D1J-1 opens the operating cir-
cuit of transmitter clutch release magnet 25-TRTA;

(3) At contact 55-62-D1J-6 operates relay 55-CT7;

(4) At contact 54-62-D1J-4 opens the operating cir-
cuit of distributor clutch release magnet 25-DRTA -(a
future function to be later described);

(5) At contact 62-D1J-5 further provides locking
ground for relay 62-CT1.,

Relay 55-CTJ operated

(1) Closes 7 contacts: contacts 45-55-CTJ-3 to 45—
55-CTJ-7, inclusive, respectively to connect relays 45—
DR1J to 45-DRSJ, inclusive, to the transmitter sensing
contacts 23-RTA-1 to 23-RTA-5, inclusive; contact
45-55-CTJ-1 to connect relay 45-JCR to the decoding
transmitter - circuit; and contact 45—55—CTJ—2 to. ener-
gize relay 45-MJ.

When the distributor auxiliary contact 23-DRTA
opens, relay 62-D2J will operate from the locking ground
for relay 62-D1J.

During the operation of the. distributor auxiliary con-
tact 23-DRTA, relay 45-JCR will operate if the second
< symbol is present in the primary tape.

Relay 45-JCR operated

(1) Locks up through contact 45-JCR-1 under the
control of relay 62-DGC1;

(2) At contact. 45-JCR-2 prevents. the operation of
relay 45-M1J;

(3) At contact 55-45-JCR-3 closes the operating cir-
cuit for transmitter clutch release magnet 25-TRTA;

(4) At contact 38-45-JCR-4 prepares an operating
circuit for relay 38-FAD.

Relay 62-D2J operated
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(1) At contact 62-D2J-5 further provides locking -

ground for relay 62-CT1;

(2) At contact 62-D2J-4 prepares an. operating cir-
cuit-for relay 62-CT1;

(3) At contact 54-62-D2J-3 closes a possible oper-
ating circuit for the distributor clutch release magnet
25-DRTA (a later function. not required at this time);

(4) At contact' 55-62-D2J-2 releases relay 55-CTJ,
and at contact 55-62-D2J-1 prepares: an operating cir-
cuit for parallel-connected relays. 55-CTK and 55-CTK1;

(5) At contacts 26-62-D2J-6 to--26-62-D2J-19, in-
clusive, closes a circuit for reading out of relays 45—
DRI1K to 45-DRSK, inclusive.

The receipt vof the = symbol -

The transmitter will rotate to allow the: = to be read.

When  the distributor = auxiliary contact” 23-DRTA.

closes, relay 62-CT1-will operate;
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Relay 62-CT1 operated o
(1) Locks up through contact 62-~CT1-1under the con-
trol of relays 60-CT4A, 61-DIT to 62—D2] mclusrve;
and 62-DGCI;
(2) At contact 55-62-CT1-2 operates parallel-con- '
nected relays 55-CTK and 55-CTKI. : :

Relays 55-CTK and 55-CTKI operated

(1) Relay 55-CTK1 is a very fast relay, and m oper-j
ating provides ‘a lock path through contact 55-CTK1=1
to grotind on conductor 23-DIST AUX; which ground
is extendéd thereto by the operation of the distributor
auxiliary contact 23-DRTA, to prevent the release of
relays 55-CTK and 55-CTK1 before the = gymbol has
been received;-

(2) ‘At contacts 45-55-CTK-3 to 45—55—CTK—7 in-
clusive, respectively connect relays 45-DRIK to 45—
DRS5K, inclusive, to the transmitter sensing contdcts 23
RTA-1 to 23-RTA-5, inclusive; and at contact 45-55-
CTX~1 connect relay 45-KLF to the transmitter decoder'
circuit;

(3) At contact 45-55-CTK-2 prepare a path to en-
ergize slow operate relay 45-MK in connection . with
the miscellaneous intercept function, the operation of
which will be explained later. )

Relay 45-KLF operates if the = symbol is present.

Relay 45-KLF operated

(1) Locks up through contacts 45-KLF-1. and-45=
84— CTE~7 under control of relay 62-DGCI;

(2) At contact 38-45-KLF-2 further preparés an’ op=
erating circuit for relay 38-FAD;

(3) At contact 45-KI.F-3 prevents relay 45-MK from:
operating. -

When the distributor auxrhary contact  23-DRTA:
opens, relay 62-RIC will operate from the locking ground
for relay 62-CT1, and through contacts 60-62-RIC-2-
to 60-62-RIC-11, inclusive; will, in turn, operate relays
60—CT1IA to 60—CT1T inclusive.

Relays 60-CT1A to 60-CTIT; inclusive, operated

(1) At contact 55-60-CT1A-1 hold open’ the oper-
ating circuit for transmitter clutch release magnet 25<
TRTA;

(2): At their several back contacts (53—60—CT1A—6 :
for example) open the 218 leads to relays 53-RR02 to.
53-RR219, sinclusive, thus preparing for intentional in:
tercept operation if the desired RR- relay is not ope
ated;

(3) At contact 60—CT1A—4 prepare a circuit to oper-_’
ate relay 60-NVC if relay 60-CTTN is not operatedj
immediately after cessation of the ground pulse’ on’con-’
ductor 23-DIST AUX;

(4) At contact 60-CT1A~3 prepare an operating path
for relay 60-CTTN;

(5) At contacts 61—60—CT1T—1 to 62—60—CT1T—11
inclusive, open the lockmg path of the chain ‘of. relaysf
61-D1T to 62-D2J, causing any relays that are ope
ated to release;

(6) Extend ground through contacts 60-CT" 4A—2 and,
60-CT1A-5 and operate relay 60—CT2

Reading out of routing indicator followed by <<_.
combmatton of symbols’ -

The readout -operation under this condition is-very:
similar to the operation previously described under the*
headings of “Transmission of Routing Indicator Plus-Its:
Outlet- Identifying. Code To Director- Maching” and
“Termination Of Routing Indicator  Registry;™ with-the”
following exceptions:

The <<= combination of symbols will: be ‘read-info" i
the secondary or director tape rather than-a~> symbel. "

Relays 45-JCR and 45-KLF will remain’ locked: up'f
uitil either:
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(@) Relay 54-CTE operates during the read in of the
next routing indicator or,
(b) Relay 38-FAD operates, indicating the end of
routing indicators, as will be described in the paragraphs
immediately following.

End of routing indicators

If after the <<= signals are transmitted to the direc-
tor reperforator machine, an R is read as the first char-
acter, the circuit is apprised that another routing indica-
tor is involved.

If on the other hand, a D or Z character is present,
then this is indicative of a true end of routing indicators,
and relay 38-FAD will be operated because both relays
45-JCR and 45-KLF are operated.

Relay 38-FAD .operated

(1) At contact 38-FAD-2 prevents relay 45-MA
from operating;

(2) Locks up through contact 38-FAD-3 under the
control of relays 45-JCR and 45-KLF;

(3) Through contact 60-38-FAD-4 operates relay

60-CT5 at the cessation of the ground pulse on conduc-

tor. 23-DIST AUX;

. (4) At contact 55-38-FAD-1 opens the operating cir-

cuit for transmitter clutch release magnet 25-TRTA;
(5) At contact 54-38-FAD-5 releases relay 54-CTA.

Relay 60-CT5 operated

(1) Locks up through contact 60-CT5-2 under con-
tro! of relay 60-33-DGC2;

(2) At contact 54-60-CT5-3 further opens the op-
erating circuit of relay 54-CTA;

(3) At contact 61-60—-CT5-1 releases relays 61-D1A
and 61-D2A (part of the count circuit);

(4) At contact 54-60—CT5-4 closes the operating cir-
cuit for distributor clutch release magnet 25-DRTA;

(5) At contact 61-60-CT5-5 prepares an operating
circuit for relay 61-ERA.
" When the distributor auxiliary contact 23-DRTA
closes, relay 61-ERA will operate.

Relay 61-ERA operated

. (1) Locks up through contact 61-ERA~-3 under con-
trol of relay 62-DGCI; )

(2) At contact 61-ERA-2 opens the operating cir-
cuit for counting relays 61-DI1T to 62—-CT4, inclusive;

(3) At contact 54-61-ERA-4 further opens operat-
i;.'lg path of train of relays 54-CTA to 55-CTK, inclu-
sive; ‘

(4) At contact 56-61-ERA-5 operates relay 56—
STU2 through contact 56-STU1-1 if relay 56-STU1
is released (as it would be at this time), the effect of
which will Iater be described in detail;

(5) At contact 56-61-ERA-—6 . operates relays 56—
ERA1 and 56-ERA2;

(6) At cortact 59-61-ERA-7, 59-61-ERA-8, or 59-
61-ERA-9, respectively operates either relay 59-AS,
59-BS, or 59-PS in the sequence circuit, depending
upon the condition of that circuit and the order of
priority. This is the bid to the sequence -circuit,

(7) At contact 54-61-ERA-10 opens the operating
circuit for distributor clutch release magnet 25-DRTA.

Relays 56-ERAI and 56-ERA2 operated

(1) At contacts 63-56-ERA1-1 to 63-56-FERA1-5,
inclusive, respectively prepare circuits for the operation
of relays 63-XRB2, 63-XRB4, 63-XRB6, 63-XRBS, and
163—}CRB10 when required, a function to be explained
ater;

(2) At contact 56-ERA2-1 prepare a circuit for the
operation of relay 56-ERB;

(3) At contact 56-ERA2-2 close an operating cir-
cuit for relay 56-TOGC.

. The operation of the circuits has now progressed to
the point of making a bid to the sequence circuit, the
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operation of which is the next step in the sequential op-
eration of the system.

Requirement for miscellaneous intercept

There are a number of conditions under which mes-
sages cannot be routed correctly because of errors in
coding or other conditions. In these cases, these mes-
sages must be brought to the attention of the operating
personnel. A special outlet, referred to as “miscel-
laneous intercept,” is provided which is reached by
means of routing relay 53-RR00. This outlet may be
connected to under a number of conditions which will
hereinafter be described.

Manual indication for miscellaneous intercept

It may be decided by the operator that this particular
message must be routed to miscellaneous intercept, either
before or after the director is connected.

Assuming that the message is being read out of the
“A” primary tape; to route the message to miscellaneous
intercept, the MISC INCPT key 51-MIA is operated,
which operates relay 51-MITA through contact 51~
XMHA-4, provided that the circuit is not in the “text”

= condition, and further provided that the transmitter

STOP-HOLD key XMTRA is first operated to its STOP
position, thereby operating relay 51-XMHA as a guard
feature. v

Relay 51-MITA operated

(1) Locks up through contacts 51-25-TXTA-4 and
51-MITA-1 under the control of relay 25-TXTA;

(2) Extends ground through contacts 24-51-MITA-3,
24-25-NSMRA-2 and the primary winding of relay
24-STA to negative 48 volts, causing it to operate in
the event of a “NO START-OF-MESSAGE” condition,
to indicate a start-of-message which calls in the director;

(3) Extends ground through contacts 24-51-MITA-4,
24-STA-7, and 24-PHA-2, and operates relay 24-CRTA
to limit to three the number of characters to be perfo-
rated in the director reperforator-transmitter (secondary
tape) before routing begins;

(4) Extends ground through contacts 51-MITA-2,
51-23-CA1D-15, 51-MIC-16, 51-SOS-2 and the wind-
ing of relay 51-MIC to negative 48 volts, causing relay
51-MIC to operate when the director is connected.

Relay 51-MIC operated

(1) Locks up to ground through contacts 51-MIC-11,
51-23-CA1D-15, and 51-MITA-2;

(2) At contact 18-51-MIC-1 releases relay {6-WNA
in the number check circuit;

(3) At contact 54-51-MIC-3 opens the circuit of
relays 54-CTA to 55~-CTK, inclusive; .

(4) At contact 53-51-MIC-4 operates relay 53-RR00;

(5) At contact 53—51-MIC-5 opens the circuit from
relay 3-RR00 to diodes 53—A00 and 53-B08, over which
path the relays 53-TN0 and 53-UNO in the outlet identi-
fying circuit are operated;

(6) At contact 52-51-MIC~6 prepares an operating
circuit for relay 52-RRB; ’

(7} At contact 34-51-MIC-7 prepares an operating
circuit for relay 34-DICA;

(8) At contact 54-51-MIC-2 opens the operating
circuit for transmitter clutch release magnet 25-TRTA;

(9) At contact 61-51-MIC-8 prepares an operating
circuit for relay 61-ERA;
- (10) At contact 51-MIC-9 operates relay 5i-ONC
in the number check circuit.

Relay 53-RR0O0 operated

(1) Locks up through its secondary winding and con-
tact 53—~RR0O0-1 under the control of relays 48-TXD1
and 33-DGC2;

(2) At contact 41-53-RR00-2 prepares a circuit for
bid conductor 41-BD00. in cable 41-102;
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(3) At contact 61=53-RR00-9 completes the cxrcmt
to operate relay 61-ERA;

(4) At contact 63-53-RR00-3 prepares a circuit for
busy test conductor 63-BY00 in cable 63-111;

(5) At contact 34-53-RR00-5 opens a possible con-
nection to transmitting contact 34-RTD-3 of director
machine transmitter distributor, thus preventing the send-
ing of a locally generated > symbol;

(6) At contact 50-53-RR00-7 opens the operating
circuit of relay 50-CJ4A;

(7) At contact 52-53-RR00-6 releases relay 52-RRA
which, in releasing, opens contact 53-52-RRA-1 to re-
lease any of the relays 53-RR01 to 53-RR219, inclusive,
that may be operated;

(8) At contact 52-53-RR00-8 prepares a circuit to
operate relay 52-RRB.

Relay 61-ERA when operated makes the bid to the
sequence circuit, as was previously stated.

Other methods of routing the call to miscellaneous
intercept, which are dependent upon the validity or in-
tegrity of the character encountered in the stored data,
will cause one of the followmg circuit operations to be
performed.

No valid character in storage circuit A

When relay 54-CTA operated, relay 38-MA was en-
ergized, and will operate if no other character is reg-
istered to prevent its operation,

Relay 38-MA operated

(1) Locks up through contact 38—-MA-2 under control
of relays 60-CT4A and 62-DGCI;

(2) At contact 54-38-MA-3 opens the operating cir-
cuit for relays 54-CTB to 55-CTK, inclusive;

(3) At contact 61-38-MA-1 opens the operating
circuit for counting relays 61-D1A to 62-D2J, inclusive,
and at contact 61-38—-MA-4 causes relay 62-CT1 to
operate on the same ground pulse from conductor 23—
DIST AUX;

(4) At contact 53-38-MA-5 operates relay 53-RR00.

The operation of relay 62-CT1 sets the circuit in
operation, as previously described, to transmit the mis-
cellaneous intercept outlet identifying code (AM) and
the mutilated first character into the director reperforator
machine, and then operate relay 62-CT4 which finally
operates relay 61-ERA, making a bid to the sequence
circuit.

No valid character in other storage circuits

In this case relays 38-MB, 38-MC, 38-MD, 45-ME,
45-MF, 45-MH, 45-MJ, or 45-MK would operate with
the same result as described above.

No valid code

If, when relay 60-CT1A operates, relay 60—-CTTN is
not operated, relay 60-NVC will operate. This indicates
that even though a > or a < symbol had been received,
the registered code is not-a valid one.

Relay 60-NVC operated

(1) Locks up through contact 60-NVC-1 under con-
trol of relays 62-CT4 and 62-DGC1;
(2) At contact 53-60~-NVC-2 operates relay 53-RR00.

Counting nine routing indicators

Certain outlets require that not more than nine routing
indicators be routed to them. Arrangements have been
herein provided for two such outlets. When an outlet
is so arranged, a circuit comprising a selector and a relay
is.attached to them. - These circuits comprise the selectors
53-NCSA and 53-NCSB and their respectively assoc1ated
relays 53-NCCA and 53-NCCB.

10

15

20

25

30

40

45

50

55

60

75

118

The operatton Of one of these seléctor circuits wzll now‘
be described as follows

The diode 53-DNCCA is connected to termmal 53—-
DTA which is cross-connected with the routing mdlcator ’
point or terminal.

When potential is applied to the routing pomt and

via the cross-connection to terminal 53-DTA," relay, .

53-NCCA operates. .

“Relay 53-NCCA operated

- (1) At contact’ 53-NCCA-1 energizes the selector
magnet 53-STP-NCSA;

(2) At contact 53-NCCA-2 prepares 4 circuit to oper-
ate relay 53-RR00.

When the current is withdrawn from the routing lead
the selector stepping magnet 53-STP-NCSA will release
and the selector steps its wipers forward one point on-the
selector arc.

When nine routing 1nd1cators shall have been regis-
tered, the wiper of the selector 53-NCSA will be on point
No. 8 in its arc.

When potential is apphed to terminal 53-DTA for
the tenth routing indicator, the operated relay 53-NCCA
will connect negative 48 volts through terminal No. 8, the
selector wiper, and contact 53-NCCA-2 to the primary
winding of relay 53-RR00; causing it to operate, which,
in turn, at contact 52-53-RR00-6, releases relay 52-RRA.

Relay 52-RRA, upon its release, releases any other of
the route relays 53-RR01 to 53-RR219 that may be
operated, -and at the end of the routing indicator, when
relay 62-CT4 operates, the indication for intercept will
be inserted, and the message will be transmitted to miscel-
laneous intercept.

THE SEQUENCE CIRCUIT

General

The sequence circuit consists. of those portions of the
system, comprising a chain relay circuit, by means of
which, when:one or more: director circuits are ready. to
make a cross-office bid, that is to say, a bid for the serv-
ices of one or more outlets, the desired outlets (or bid
receivers), after having been tested, and if found idle, are
seized by the director or directors in the approximate
chronological order. The director or directors have 1nd1- :
cated thelr readiness to make a cross-office bid. :

It follows, therefore, that when more than one director
is ready to make a bid, the bids may not be made 51mu1-
taneously, but only one director is permittéd to make a
bid at any one time. -Each dlrector, depending upon. the .
approximate chronologlcal order in which it indicates .its
readiness to bid, will, in its turn, be given permlssmn to
bid.

The sequence in whlch bids may be placed is, however,

not immutably fixed. - If one plurality of directors should . .

simultaneously indicate readiness to bid, they will be
electrically isolated by means of the gating circuits, later
to be described, from other directors which may sub-
sequently indicate their readiness to bid.

The first plurality of directors to indicate their read1— .
ness to bid will then be permitted to bid in mimerical
order before permission to bid is given to the plurality
directors which subsequently indicated “their readiness
to bid.

If a bid is made by any director in its turn for a plurali-
ty of bid receivers, the bid receivers are tested for a busy
condition and, if all of the desired bid receivers are -idle, -
that is to say, not actually serving a director in setting
up a connection to an outgoing path, or if the director -
has progressed to the. “transmission of text” condition,"
the director, by means of a gating circuit, w111 place. the )
bid. ‘

If, however, any one. or more of the de51red b1d :
ceivers are busy, that is to say, actually engaged in settmg

up a connection to an outgoing path; or if all of the'sév-
eral reperforators associated with ‘the desu'ed outgomg
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path are in use, the director will wait until all of the de-
sired bid receivers become idle, and will then place the
bid; after which the sequence circuit will permit the next
director to make its bid.

The next director which is ready to make a bid can
make bids immediately unless some of the bid receivers
for which it is bidding are busy, in which event the direc-
tor must wait until all of the desired bid receivers become
idle.

In the detailed disclosure of an exemplary system,
the complete circuits for only one incoming line cabinet
(No. 00) are shown, and the portions of a second incom-
ing line cabinet (No. 01), and a third (No. 02) incoming
line cabinet are shown to illustrate the cooperation of the
circuitry in the several incoming line cabinets.

Similarly, in the detailed disclosure of an exemplary
system, the complete circuits for only one outgoing line
cabinet (No. 08) are shown, and portions of a second
outgoing line cabinet (No. 01), and a third (No. 02) out-
going line cabinet are shown to illustrate the cooperation
of the circuitry in the several outgoing line cabinets with
the circuitry of the several incoming line cabinets.

It is to be understood that the system is not limited to
three incoming line cabinets and three outgoing line
cabinets as depicted in the drawings, but is, in fact, predi-
cated on a maximum of fifty incoming line cabinets each
of which houses a director having access to a maximum
of one hundred bid receivers located in the outgoing line
cabinets.

Each bid receiver may have access to a maximum of
ten outgoing paths. In a fully equipped switching center,
this means that access may be had to a maximum total of
1000 outgoing paths. Since each outgoing line cabinet
houses terminating equipment for four outgoing paths, the
terminating facilities of two and one-half outgoing line
cabinets will be required to permit access to ten outgoing
paths. Therefore, it is apparent that to obtain access to
1000 outgoing paths, a maximum total of 250 outgoing
line cabinets will be required.

Since each outgoing line cabinet houses two bid re-
ceivers, when a total of 250 outgoing line cabinets is fur-
nished, 500 bid receivers are available; but since a maxi-
mum of only 100 bid receivers is required to give access
to 100 groups of ten lines, it is apparent that in some out-
going line cabinets neither of the bid receivers housed
therein will be used. In this case, access to the outgoing
path will be obtained via a bid receiver in another out-
going line cabinet.

Figs. 3 to 9, inclusive, show, in diagrammatic form,
several possible interconnections between bid receivers
and outgoing paths.

Each incoming line cabinet is equipped with identical
circuitry, portions of which are indicated in the following
‘drawings wherein:

Figs. 58 and 59 show that portion of the circuitry in-
‘cluded in incoming line cabinet No. 08, and constitute
‘one link in the sequence circuit chain;

Figs. 66 and 67 show that portion of the circuitry in-
cluded in incoming line cabinet No. 01, and constitute
another link in the sequence circuit chain;

Figs. 74 and 75 show that portion of the circuitry in-
cluded in incoming line cabinet No. 02, and constitute
still another link in the sequence circuit chain.

Thus, for each incoming line cabinet in a complete sys-
tem, circuitry the same as that shown in detail in Figs.
58 and 59 will be provided.

The sequence circuit links (such as Figs. 58 and 59;
66 and 67; and 74 and 75) in the several incoming line
cabinets are serially connected together, and the last link
is connected to the first, to form a reentrant chain cir-
cuit,. any one of which sequence circuit links may, by
‘the operation of keys, be employed as the “primary” link
‘in the chain circuit.

. It will be noted that three basic. manual key opera-
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tions are prerequisite for the operation of the sequence
circuit: ‘ o
(1) The sequence circuit “SECONDARY CABINET-
PRIMARY CABINET” key 58-PSA, for example, must
be operated to its “PRI-CAB” position (indicated by
dotted line) in one and only one incoming line cabinet
(No. 00, for example), which cabinet then becomes the
“primary” cabinet. This holds relay 58-PC operated in
this particular cabinet., The corresponding keys (66~
PSA and 74-PSA, for example) in the other incoming

" line cabinets (No. 01 and No, 02, for example) must be
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operated to the “SEC CAB” position, thus opening the
operating circuits for relays 66-PC and 74-PC, respec-
tively;

(2) The sequence circuit “ACTIVATE - DEACTI-
VATE” key S58-ADA, for example, should be in its
“ACT” position in only that incoming line cabinet (No.
09, for example), which cabinet, by the operation of its
“PRIMARY CABINET-SECONDARY CABINET” key
58-PSA to its “PRI CAB” position, has been designated
as the primary cabinet. The corresponding keys (66—
ADA and 74-ADA, for example) in the other incoming
line cabinets (No. 81 and No. 02, for example) must be
fperated to the “DEACT” position (indicated by dotted
ine);

(3) The sequence circuit “CONNECT-DISCONNECT”
keys 58-CDA, 66-CDA, and 74-CDA in all incoming
line cabinets should be in the “CONNECT” position
which will hold the respectively associated relays 58—
SC, 66-SC, and 74-SC operated. If it is desired to take
an incoming line cabinet out of service, its “CONNECT-
DISCONNECT” key —CDA will be operated to its “DISC”
position (indicated by dotted line), causing its associated
-SC relay to release. Likewise, a power failure in an
incoming line cabinet will cause its —SC relay to re-
lease. It will now be assumed, for the purpose of de-
scription, that keys 58-CDA, 66-CDA, and 74-CDA
have all been operated to the “CONN” position; that
key 58-PSA has been operated to the “PRI CAB” posi-
tion; that keys 66-PSA and 74-PSA have been operated
to the “SEC CAB” position; that key 58—ADA has been
operated to the “ACT” position; and that keys 66—-ADA
and 74-ADA have been operated to the “DEACT” posi-
tion; thereby designating the No. ¢0 incoming line cab-
inet as the primary cabinet, and causing the operation
of relays 58-PC, 58-SC, 66-SC, and 74-SC.

Relay 58-PC operated

(1) Through contact 59-58-PC-1 applies ground to
operate relays 59-P2, 59-AD, and 59-BD;

(2) Connects lead 58-P1 through contacts 58-PC-11
and 58-59-P2-1 (of the operated relay 59-P2) to the
winding of relay 58-P1;

(3) At contact 59-58-PC-2 prepares a circuit for
operation of relay 59-BS from lead 59--A2;

(4) At contact 58-PC-3 connects to the release lead
58-RLS;

(5) At contact 59-58-PC—4 connects relay 59-S to
lead 59-Al;

(6) Through contacts 59-58-P1-4 and 59-58-PC-5
supplies ground to lead 59-PG;

(7) Through contacts 59-58-PC-6, 59-S-4, and 59-
BD-5 connects the lock-down circuit for relay 59-AD
to lead 59-Bi;

(8) Through contacts 59-58-PC-7 and 59-S-8 con-
nects the lock-down circuit for relay 59-S to lead- 59-
B1;

(9) At contacts 59--58-PC-8 prepares a circuit to con-
nect the winding of relay 59-AS to lead 59-B2;

(10) At contact 58—PC—9 extends ground to lead 58-
SQA1 (looking toward the succeeding incoming line cab-
inet) to partially prepare an operating circuit for relay
58-TSTO;

(11) At contact 58-PC-10 partially prepares an op-
erating circuit for relay 58-TST0; .
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(12) At contact 59-58-PC-12 disconnects-lead ‘§9-A1
(looking toward the preceding incoming- line- cabinet)
from lead 59-A11 (looking toward the succeeding incom-
ing line cabinet); :

(13) At contact 58-PC-13 disconnects lead 58-SQA
(locking toward the preceding incoming line- cabinet)
from lead 58-SQA1 (looking toward the succeeding in-
coming line cabinet);

(14) At contact 59-58-PC-14 disconnects-lead 59-B1
(looking toward the preceding incoming line cabinet)
from lead 58-B11 (looking toward the succeeding incom-
ing line cabinet). )

It is obvious that the ground extended through con-
tact 59-58-PC-1 is also extended through back contact
59-P2-3 and the winding of relay 59-P3 to negative 48
volts, causing relay 59-P3 to operate, which- operation,
however, is of short duration because relay 59-P2, in
operating, opens the operating circuit' through contact
59-P2-3. Since the locking circuit for relay: 59-P3 is

open at contact 59-58-P1-3, relay 59-P3 will release

almost immediately after it has operated.

It should be noted that since only one of the incom-
ing line cabinets may, at any given time, be designated
as the “primary” cabinet by the operation of its sequence
circuit, “PRIMARY CABINET-SECONDARY CAB-
INET” key (58-PSA, for example) to the “primary” po-
sition, and the resultant operation of relay -58-PC; the
relays -P2, -AD, and -BD (59-P2, 59-AD, and 59-BD,

for example) are operated in only that incoming line:

cabinet which has been- designated- as the “primary”
cabinet. .
Relay 59-P2 operated

(1) At.contact 58-59-P2-1 partially prepares an op-
erating circuit for relay 58-P1;

(2) At contact 58-59-P2-2 partially prepares a path
to connect the sequence circuit “activate-deactivate” key
58-ADA to lead 58-AR1;

(3) At contact 59-P2-3 opens the operating circuit for
relay 59-P3;

(4) At contact 58-59-P2-4 opens. the path from the
key 58~ADA to lead 58-PR1. :

Relay 59-4D operate‘d“

(1) At contact 59-AD-1 partially prepares an operat-
ing circuit for relay 59-AS, and for applying ground to
lead 59-B2; .

(2) At contact 59-AD-2 partially prepares an operat-
ing circuit for relay 59-BS and for applying ground to
lead 59-BG; : »

(3) At contact 58-59-AD-3 opens thie connection be-
tween lead 58-BR1 and. the path to lead 58-SQA;

(4) At contact 59-AD-4 opens its own shunt-down.
path;

(5) At contact 59-AD-5 partially closes the shunt-
down path of relay 59-BD.

Relay 59-BD. operated

(1) At contact 59-BD-1 partially prepares an operat-
ing circuit for relay 59-AS, and for applying ground to
lead 59-B2; v .

(2) At contact 59-BD-2 partially prepares an operat-
ing circuit for relay 59~BS, and' for applying ground to
lead 59-BG; )

(3) At contact 58-59-BD-3 opens the connection be-
tween lead 58-AR1 and the path to lead 58-SQA;

(;11) At contact 59-BD-4 opens its own shunt-down
path;

(5) At contact 59-BD-5 partially closes the shunt-

down path of relay 59—-AD.
" The function of relay 58-SC when operated is to in-
sert its respective portion of the sequence chain. As
previously stated, when relay 58-SC is released by-operat-
ing the SEQ CONN key 58-CDA to the disconnect posi-
tion, this particular incoming line cabinet is. removed
from the sequence circuit chain, I
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When the séqiierice circuit is idle, that is to say, avail-
able for use, ground is applied in the primdry.cabinet,
the No. 00 cabinet, for example (that is, the cabinét in
which, for example, relay 58~PC is operated), via con-

tacts 59-AD-1, §9-BD-1 (front contacts of operated - .

relays 59—-AD and 59-BD) which applies ground through
contact 59-58-PC-8 to lead 59-B2, and also through
contact 59-$-1 1o lead 59-AG.

Ground is also applied through contacts 59-BD-2,
59-AD-2, and 59-58-PC-2 to lead 59--A2 but not to lead
59-BG. -

Thus ground is present for the operation of any —-AS
relay in any cabinet but not for the operation of any
~BS relay. This condition is referred to as having the A’
gate open. )

The sequence circuif, viewed in its functional entirety,
comprises three gates; respectively referred to as the “A”
gate, the “B” gate, and the “precedence” gate. The “A”
and “B™ gates are mutually exclusive in operation, and
are alternately’ usable, but the cooperative circuitry is
so arranged that if both the “A” and “B” gates are idle
(relays 59-AS-and-59-BS, for example, and correspond-
ing relays in other incoming line cabinets, released), and
a director makes a bid (relay 61-ERA, for example,
operates) for the services of an outlet or outlets, the “A”
gate will be used in-preference to the “B” gate. - During
periods of very light cross-office traffic, it is conceivable
that all of the bids from the director or directors may be
made via the “A” gate.

During periods of normal to heavy cross-office traffic,
the: indications-of readiness to bid given by the director
or directors will be serviced alternately via the “A™ and’
“B” gates. If, at this time, only a single director has
indicated its- readiness to bid in either the “A” or “B™
gate, the other gate will be held open for the minimum-
period - of time: Later- a ‘condition will be - described’
where more than one director has.indicated to the “A™
or “B” gate its readiness to bid. FHowever, if a high pre--
cedence message is to-be transmitted across office, the bid:
will be made via the “precedence” gate (operating relay
59-PS, for example); and preventing the functioning of
the “A” and “B” gates (opening the operating circuits of”
relays 59-AS and 59-BS, for example).

Relay 58-SC operated

(1) At contact 59-58-SC-1 connects tead 59-A12
(looking toward the preceding incoming line cabinet)-to:
lead 67-A1. (looking toward the succeeding incoming line
cabinet); : PR

(2) At contact 59-58-SC-2 disconnects lead S9-AT1
(looking toward the preceding incoming line cabinet):
from lead 67-Al (looking toward the succeeding incom~
ing line cabinet), thus opening the path by which the:
circuit through lead 59~A1 may bypass the incoming line
cabinet (No. 00); : ’

(3)- At contact 58-SC~3 connects léad 58-SQA2 look-
ing toward the preceding incoming line cabinet) to lead’
66-SQA (looking: toward the succeeding incoming- line
cabinet); :

(4) At contact 58-SC-4 disconnects lead 58-SQA"
(looking toward the preceding- incoming line -cabinet)

from lead 66-SQA. (looking toward the succeeding incom=- -

ing line cabinet) thus opening the path by which the cir-
cuit through lead 58-SQA may bypass the incoming line
cabinet. (No. 00); ’
(5) At contact 58-SC-5 connects lead 58—-AR (look-"
ing toward the preceding incoming line cabinet) - to lead:
58-AR1 (looking :toward the succeeding incoming line
cabinet); - ' ’
(6) At contact 59-58-SC-6 connects lead 59-B12
(looking toward the preceding incoming line cabinet) to-
lead 67-B1 (looking -toward the succeeding incoming
line cabinet); . e
(7) At contact 59-58-SC-7. disconnects lead’.59-B1:.
(looking toward the preceding incoming line. cabinet)-
from lead 67-B1" (looking toward the succeedinig income
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ing line cabinet), thus opening the path by which the
circuit through lead 59-B1 may bypass the incoming line
cabinet (No. 00); :

(8) At contact 58-SC-8 conmnects lead 58—-AR2 (look-
ing toward the preceding incoming line cabinet) to lead
66—-AR (looking toward the succeeding incoming line
cabinet);

(9) At contact 58-SC--9 disconnects lead 58—-AR (look-
ing toward the preceding incoming line cabinet) from
lead 66-AR (looking toward the succeeding incoming
line cabinet), thus opening the path by which the cir-
cuit through lead 58~AR may bypass the incoming line
cabinet (No. 00).

(10) At contact 58-SC-10 connects lead 58-BB2
(looking toward the preceding incoming line cabinet)
the lead 66-BR (looking toward the succeeding incoming
line cabinet);

(11) At contact 58-SC-11 disconnects lead 58-BR
(looking toward the preceding. incoming line cabinet)
from lead 66-BR (looking toward the succeeding in-
coming line cabinet), thus opening the path by which
the circuit through lead 58-BR may bypass the incoming
line cabinet (No. 00);

(12) At contact 58-SC-12 connects lead 58-PR2
(looking toward the preceding incoming line cabinet)
to lead 66-PR (looking toward the succeeding incom-
ing line cabinet);

(13) At contact 58-SC-13 disconnects lead 58-PR
(looking toward the preceding incoming line cabinet)
from lead 66-PR (looking toward the succeeding in-
coming line cabinet), thus opening the path by which
the circuit through lead 58-PR may bypass the incoming
line cabinet (No. 00); :

(14) At contact 58-SC-14 connects lead 58-AA1l
(looking toward the preceding incoming line cabinet)
to lead 66-AA (looking toward the succeeding incoming
line cabinet);

(15) At contact 58-SC-15 disconnects lead 58-AA
(looking toward the preceding incoming line cabinet)
from lead 66—-AA (looking toward the succeeding incom-
ing line cabinet), thus opening the path by which the
circuit through lead 58-AA may bypass the incoming
line cabinet (No, 00);

(16) At contact 58-SC-16 connects lead 58-BAl
(looking toward the preceding incoming line cabinet)
to lead 66-BA (looking toward the succeeding incoming
line cabinet;

(17) At contact 58-SC-17 disconnects lead 58-BA
(looking toward the preceding incoming line cabinet)
from lead 66-BA (looking toward the succeeding incom-
ing line cabinet), thus opening the path by which the
circuit through lead 58-BA may bypass the incoming
line cabinet (No. 00);

(18) At contact 58-SC-18 conmnects lead 58-PAl
(looking toward the preceding incoming’line -cabinet) to

lead 66-PA (looking toward the succeeding incoming,

line cabinet);

(19) At contact 58-SC-19 disconnects lead S8-PA
(looking toward.the preceding incoming line cabinet)
from lead 66-PA (looking toward the succeeding incom-
ing line cabinet), thus opening the path by which the

circuit through lead 58-PA may bypass the incoming

line cabinet (No. 00);
(20) At contact 58-SC-20 connects lead 58-BR (look-
ing toward the preceding incoming line cabinet) to lead

58-BR1 (looking toward the succeeding incoming line,

cabinet);

(21) At contact 58-SC-21 connects lead 58-PR (look-
ing toward the preceding incoming line cabinet) to lead
58-PR1 (looking toward the succeeding incoming line
cabinet). .

Bid to the sequence circuit

When  the relay ~ERA operates in any director, fol-
lowing the processing of the routing indicators of a regu-
lar message, it indicates to the sequence circuit- that. the
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director-is 'in readiness to make a bid, and the —-AS
relay of the sequence circuit chain link associated with
that particular director will operate if the “A” gate is
open; that is to say, if slow releasing relays —AD and
-BD are operated, and relay -S is released, ground is
present on lead 59-AG.

The mode of operation of the sequence circuit, with
respect to the use of the A and B gates, in response
to the indication by the director of its readiness to make
a bid (by the operation of one or more ~ERA relays)
will vary in accordance with traffic conditions, that is
to say, the time interval between successive bids.

First condition—single bid to the sequence circuit

To facilitate an understanding of the operation of the
sequence circuit, let it be assumed, as a first condition
to be described, that incoming line cabinet No. 00 has
been designated as the primary cabinet, and that the
—SC relays in incoming line cabinets No. §1 and No. 02
have been operated in the manner previously described.

Now, let it be further assumed that the system is,
at this time, operating under a light traffic condition;
during which condition the calls may be rather infre-
quent. Now, let it be assumed that relay 61-ERA in
the primary cabinet has operated in the manner pre-
viously described. The operation of relay 61-ERA has
indicated the readiness of the director to make a cross-
office bid by preparing to operate either relay 59-AS,
59-BS, or 59-PS of the sequence circuit; it being as-
sumed that the other directors in the other incoming
line cabinets are idle.

When relay 61-ERA operates, ground is extended
through contacts 59-AD-1 and 59-BD-1 (operated),
contacts 59-S-1, 59-64-PBA-3, 59-64-PBB-4, 59-58—
SQR-3, 59-AS-8, 59-BS-7, contact §9-61-ERA-T (op-
erated), and the winding of relay 59-AS to negative 48
volts, causing it to operate.

Relay 59-AS operated

(1) At contact 44-59-AS-1 prepares an operating cir-
cuit for relay 44-MBB;

(2) At contact 58-59-AS-2 disconnects lead 58-AR1
from lead 58-AR2 (looking toward the succeeding in-
coming line cabinet);

(3) At contact 58-59-AS-3 (through diode 58-
DTSTO) connects the winding of relay 58-TST0 to lead
58-AR1 (looking toward the preceding incoming line
cabinet); :

(4) At contact 59-AS-4 disconnects lead 59-A12 from
lead 59-A11 (looking toward the preceding incoming

" line cabinet);

(5) At contact 59-AS-5 applies ground to the lead
59-A12, and through contact 59-58-SC-1 (operated) to
lead 67-Al to succeeding incoming line cabinets;

(6) At contact 59-AS—6 connects lead 59-A11 (looking

" toward the succeeding incoming line cabinet) to lead

G0
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59-A2 (looking toward the preceding incoming line
cabinet) which connection, however, is ineffective be-
cause relay 59-AS is in the cabinet designated as “pri-
mary,” and the opening of contacts 59-58-PC-12 and
59-AS-4 has isolated lead 59-Al1l from the remainder
of the sequence circuit chain;

(7) At contact 59—-AS-6 also prepares a circuit where-
by,-when some other incoming line cabinet is designated
as the “primary” cabinet, and a second request is made
to. the sequence circuit, lead 59—-A1 may be connected
through contacts 59-58-PC-12, 59-AS-6 (of a “second-
ary” cabinet), conductor 59-A2, and through the No. 2
contacts of the —PC relay and the No. 2 contacts of the
-S relay in the “primary” cabinet to lead 59-BG (as soon
as the —S relay in the “primary” cabinet operates), thus
applying ground to lead 59-BG, and thereby opening the
“B,, gate',

(8) At contact 59-AS-7 opens the operating circuit
of relay 59-BS;
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(9) At continuity contact 59—-AS-8 opens its own op-
erating_circuit, and locks up to ground through contact
59-61-ERA-7 (operated), contact 59-BS-7, continuity
contact 59-AS-9, contact 58-SQR~1 and contact 58-33-
DGC3-1 (operated);

(10) At contact 58-59—AS-10 disconnects lead 58-AA
(looking toward the preceding incoming line cabinet)
from lead 58-AA1 (looking toward the succeeding in-
coming line cabinet);

(11) At contact 58-59-AS-11 (through diode 58~
SQR2) connects the winding of relay 58-SQR to the lead
58-AA . (looking toward the preceding incoming line
cabinet);

(12) Ground is now extended through contact 59—

. AS-5, conductor 59~A12 (looking toward the succeeding
incoming line cabinet) and contact 59-58-SC-1 (relays
59-AS and 58-SC operated) to lead 67-Al to the se-

quence circuit chain link in the next succeeding mcommg?

line cabinet (No. §1, Fig. 67).

If the sequence cir cuit chain link in the next succeedmg .

incoming line cabinet (No. 81, Figs. 66 and 67) was not
connected to the sequence circuit chain (that is to. say,

it does not have its sequence circuit. “CONNECT-DIS~

CONNECT” key 66-CDA operated to.the “CONN” posi-
tion), the relay 66-SC will be released, and the ground
applied to lead 67-Al (looking toward the succeeding
incoming line cabinet) will be extended through contact

67-66-SC-2 to lead 75-A1 to the next succeeding incom- *

ing line cabinet (No. @2, Fig. 75)

If, on the other hand, the link in the sequence circuit:
cham in Incoming Line Cabinet No. 01 is connected:
to the sequence circuit chain as a result of the operation
of the sequence circuit “CONNECT-DISCONNECT”
key 66-CDA to the. “CONN” position, the relay. 66-SC

will be. operated, and the ground applied through. con-.

tacts 59-AS-5 and 59-58-SC-1 to lead 67-Al will be
extended through contact 67-66-PC-12, lead 67-All

(looking toward the succeeding incoming line cabinet),
contact 67-AS—4, lead 67-A12 (looking toward the suc-:
ceeding incoming line cabinet), and contact 6§7-66-SC~1.
(operated) to lead 75-A1 to the next succeeding mcom—;

ing line cabinet (No. §2).
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Similarly, the.circuitry of the link in the sequence cir-"

cuit chain in Incoming Line Cabinet No. 02 (Figs. 74:
and 75), (and- other succeeding incoming line cabinets, .
if required), dependent upon whether or not their re-

spective sequence circuit “CONNECT-DISCONNECT”

keys ~CDA, are in the “CONN” or “DISC” positions,:
will operate in the above-described. manner; and the:

ground applied to lead 67-A1 will be extended through

the serially connected links of all of the sequence. cir-.
cuit chain, and back, via lead 59-Al1 in.cable 75-59: (the

beginning-to-end tie).

Under the above-described condition, the sequencef

circuit is idle, and the “A” gate is open; that is to say,

ground is applied, to lead 59-AG and to lead 59-PG,:

but not to lead 59-BG.
The . ground  extended to conducter 55—Ail (as. above
described) is further extended through contact 59-58=

PC-4 through the winding of relay 59-S and resistor:
59-31 to negative 48.volts in the primary incoming line

cabinet(. No. 80), causing relay 59-S to operate.
Relay 59-S operated

(1) The relay 59-S, or “switchover” relay, in: the:
primary incoming line cabinet, in its normal or unoperated-
condition, permits the opening of the A gate; and.in.its.
operated condition permits the opening.of the B gate in

response to the operation of relay 61-ERA in the primary
incoming line cabinet (or the relay or relays correspend-
ing thereto in another incoming line cabinet or cabinets);

(2) - At contact 59-S-1 disconnects ground from lead

59-AG and thereby closes the A gate;

(3)- At contact 59-S-2 applies ground to lead: 59—BG“

and thereby opens-the B gate;
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(4): At contact 58-59-S-3 prepares. a circuit:from the:
release. lead  58-RLS, through contact 58-PC-3.: (ops:
erated), contact 58+-59-P3-1, contact 58.—59fS—3‘(op3
erated) lead 58—AA . (looking toward the succeeding-in-
coming line cabinet), contact 56-59—-AS-11. (operated);.
diode 58-SQR2, and the winding of relay 58-SQR: to:
negative 48 volts; over which. circuit relay $8—-SQR. will:
operate when: ground. is- applied to.lead 58-RLS. through
the closure of contact 162—-CK1A-23 in the bid receiver.

in outgoing line cabinet No. 80, or through the closure:

of the parallel-connected contacts corresponding thereto
in the bid receivers. in one or more of the outgomg line.
cabinet;

(5) At contact 59—8—4 opens the shunt—down circuit:
of relay 59-AD;

(6). At c,on,tact,59'—S—S closes. the shunt-down. circuit
of slow-releasing relay 59-BD;

(7) At contact 58-59-S—6 prepares a circuit through
contacts 58-59-P1-1, 58-59-P2-2  58-59-P3-2, and
58-59-BD-3 which: will connect the SEQ ACT key 58—
ADA to, lead 58-AR1; and through contact 58-SC-§
to lead 58-AR - (looking toward the preceding incoming
line. cabinet);;

(8) At contact 58-59-S-7 opens.thé c1rcu1t between,
lead 58-BR1 and the SEQ.ACT key 58—-ADA;

(9) At contact 59-S-8 disconnects its own lock-down
circuit from. lead 59-B1. (looking toward the precedmg
incoming line cabinet).

The relays 59-BD and 59-AD are made slow to release
in order to provide an adequate guard time interval for
the circuitry associated with the bid (or bids) in the A
(or B) gate to assume a stable condition before permit-
ting the.bid to be actualy. made. The relays 59-BD and

59-AD in effect, provide a guard -interval. between the.
closing of the: A, gate-and. the subsequent opening, of the
B gate, or between successive closings and, reopenings of:
the A gate. (or vice versa). The guard time intervals
have predetermined minima and predetermined. maxima,.
but that portion of the guard.-time interval, utilized be-
tween two successive bids will:vary between the minimum.,
and the maximum:in accordance with the time. interval
elapsing. between which two directors successively. indi-
cate their, readiness to bid.

VRe.lay 59-BD released

(1) When, after a predetermined delay interval, relay:
59-BD releases;

(2) At contact. 539-BD-1- disconnects ground from'
leads. 59-AG and 59-B2; -and. also disconnects:-ground:
from the operating circuit for-the relay 59—AS (and other
—AS relays), thereby closing the A gate;-

(3) At contact 59-BD-2 disconnects ground from .
leads 59-BG and- 59-A2, and also disconnects operating
ground from . the relay. 59-BS. (and .other -BS relays'),
thereby closing the B gate; :

(4) At contact: 58-59-BD-3 the following circuit :is-
completed. Ground-is extended through contact 5§-PC—
9 (operated)-to lead 58-SQA1 (looking toward the suc-
ceeding incoming line cabinet), contact 58-33-EMD-1,
lead.58-SQA2- (looking .toward the succeeding incoming

line cabinet), contact 58—-SC-3 (operated), and to lead - -

66-SQA (looking toward the succeeding incoming line
cabinet).

If the sequence. circuit chain link-in the next succeedmg §
incoming line cabinet (No. 01, Figs. 66 and 67) was not
connected to the. sequence circuit chain (that is to say,.
it does not have its sequence circuit “CONNECT-DIS-
CONNECT” key. 66—-CDA operated to the “CONN”
position), the relay. §6-SC will be- released; and .the'.
ground applied to lead 66-SQA (looking toward the suc- -
ceeding incoming line cabinet) will be extended through

contact 66-SC—4 to lead 74-SQA to the next succeedmg .

mcommg line cabinet (No. 02, Fig. 74).

If, on the other hand, the- sequence. circuit- chain hnk‘ i

in incoming line cabinet- No. 01-is connscted to the 'se<
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quence circuit chain as a result of the operation of the
sequence circuit “CONNECT-DISCONNECT” key 66—
CDA to the “CONN” position, the relay 66-SC will be
operated, and the ground applied through contacts 58—
PC-9, 58-33-EMD-1, and 58-SC-3 to lead 66-SQA
(looking toward the succeeding incoming line cabinet)
will be extended through contact 66-PC-13, lead 66—

SQA1 (looking toward the succeeding incoming line

cabinet), contact 66-EMD-1, lead 66-SQA2 (looking
toward the succeeding incoming line cabinet), and con-
tact 66-SC-3 (operated) to lead 74-SQA to the next
succeeding incoming line cabinet (No. 02, Fig. 74).
Similarly, the circuitry of the link in the sequence cir-
cuit chain in incoming line cabinet No. 02 (Figs. 74 and
75) (and other succeeding incoming line cabinets if re-
quired), dependent upon whether or not their respective
sequence circuit “CONNECT-DISCONNECT” keys
—CDA are in the “CONN” or “DISC” positions, will
operate in the above-described manner, and the ground
applied to lead 66-SQA will be extended through the
serially connected links of all of the sequence circuit
chain, and back via conductor 58-SQA in cable 74-58
(the beginning-to-end tie), through contact 58-PC-10
(operated), the contacts of key 58-ADA (in the “ACT”
position), contact 58-59-P1-1, contact 58-59-P2-2
(operated), contact 58-59-P3~2, contact 58-59-S-6 (op-
erated), contact 58-59-BD-3, lead 58-AR1 (looking to-
ward the succeeding incoming line cabinet), contact 58—
59-AS-3 (operated), diode 58-DTSTO, and through the
winding of relay 58-TST0 to negative 48 volts. '

Continuing; relay 58-BD released

(5) At contact 59-BD-4 extends ground through con-
tact 59-S-5 and locks itself down;

(6) At contact 59-BD-5 opens the shunt-down circuit
of relay 59-AD;

(7) The application of ground, over the path de-
scribed, to lead 58-AR1 operates relay 58-TSTO (in the
director involved), the operation of which relay is a
signal to the director that it alone at this time has the
privilege of making its bid to the desired outlets.

The description of the operation of the sequence cir-
cuit will be completed before reverting to the description
of the operation of the director, at which time will be
described the effect on the director of the acceptance on
the part of the sequence circuit of the bid for its use by
the director.

It is to be understood that more than one of the direc-
tors may have indicated readiness to make a cross-office
bid by operating their respective —AS relays before relay
59-5 in the primary cabinet has operated.

Release of the sequence circuit

When one of the bid receivers in the outgoing line
cabinets which give access to the outlet or outlets re-
quired by the director is seized, ground is applied through
contact 102-CK1A-23 (assuming, for example, that the
required outlet is through outgoing line cabinet No. 09)
to the release lead 58-RLS.

The ground on lead 58-RLS is extended through con-
tact 58—-PC-3 (operated), contact 58-59-P3-1, contact
58-59-S-3 (the operated S relay in the primary incoming
line cabinet No. 00), contact 58-59-AS-11 (operated),
diode 58-SQR2, and the winding of relay 58-SQR (in in-
coming line cabinet No. 00, in this case in the bidding
cabinet), to negative 48 volts, causing relay 58-SQR to
operate.

Relay 58-SQR operated

Locks up to ground through resistor 58-RSQR, and
contacts 58-56-MBA-18, 58-SQR-2, and contacts 58—
33-DGC3-1 (operated); and allows relay 59-AS to be
held operated under control of ground on lead 58-RLS
through contact S8-PC-3 (operated), contact 58-59-P3-
1, contact 58-59-S-3 (operated), contact 58-59-AS-11
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(operated), diode 58-SQR1, contact 59-AS-9 (op-
erated, contact 59-BS-7, and contact 59-61-ERA-7
(operated).
When ground is disconnected from the release lead
58-RLS, relay 59-AS will release.

Relay 59-AS released

The release of relay 59-AS opens contact 59-AS-5,
thereby disconnecting ground from lead 59-A12 and
the previously traced series circuit extending through the
succeeding incoming line cabinets, conductor 59-Al
in cable 75-59 (the beginning-to-end tie), and contact
59-58-PC-4 (operated) to the winding of relay 59-S,
causing relay 59-S to release.

Relay 59-S released

At -contact 59-S-5 disconnects ground from the hold-
down circuit of relay 59-BD, thus permitting relay 59-BD
to reoperate from ground through contact 59-58-PC-1
(operated).

Bids registered in the B gate

The subsequent behavior of the sequence circuit will
depend upon how many bids are registered in the B gate
during the short interval that it is open.

No bids registered in B gate

As soon as relay 59-S has released and relay 59-BD
has reoperated, the sequence circuit is in the idle condi-
tion, and thus the next director to indicate its readiness
to make a cross-office bid will cause the circuits to func-
tion in exactly the same manner as described above.

Second condition—two bids to the sequence circuit

To further illustrate the operation of the sequence cir-
cuit, let the previous assumption be continued, that is to
say; the appropriate settings of keys 58-CDA, 58-PSA,
and 58-ADA have been made to designate the No. 00

- incoming line cabinet as the “primary” cabinet, and to
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condition its circuitry for use; and that relays 58-PC
and 58-SC are operated in the manner previously de-
scribed.

Let it also be assumed that the sequence circuit “CON-
NECT-DISCONNECT” keys 66-CDA and 74-CDA are
operated to their respective “CONN” positions, and that
relays 66-SC and 74-SC are operated thereby, in the
manner previously described.

Relays 58-PC, 58-SC, 66-SC, and 74-SC in their
operated condition will perform the circuit functions
previously described. .

Relays 59-P2, 58-AD, and 59-BD will operate to
perform the circuit functions previously described.

- The A gate is now open by virtue of ground having
been extended, via the previously described path, to lead
59-AG, but no ground has been extended to lead 5§9-BG.

Now, let it be further assumed that the system is,
at this time, operating under a moderately heavy traffic
condition; during which condition- the calls may occur
frequently, but not simultaneously. Now, let it be as-
sumed that relay 61-ERA in the primary cabinet has
operated in the manner previously described.

When relay 61-ERA in the director operates, indicat-
ing its readiness to bid, ground is extended through
contacts 59—-AD-1 and 59-BD-1 (operated), contact 59-
S-1 (released), and over a previously described circuit
through contact 61-ERA-7 and the winding of relay
59-AS to negative 48 volts, causing relay 59-AS to
operate.

Relay 59-AS operated

(1) Relay 59-AS. in its operated condition performs
the circuit functions previously described;

(2) -As previously described, ground extended through
contacts 59-AS-5 and 59-58-SC-1 to lead 67-A1 (look-
ing-toward the succeeding incoming line cabinets) is
extended through the serially connected links of the
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-sequence cireunit-in the :succeeding incoming line ‘cabinets,
-and back, via'lead 59—-Al in cable 75-59 (the beginning-
to-end tie), through contact -59-58-PC-4 (operated),
through the winding. of relay 59-S and resistor 59-S1 to
negative 48 volts (in the primary incoming line cabinet,
No. 00), causing relay 59-S to operate. It is to be
noted that the first ~AS relay to operate will cause the
—S relay in the primary incoming line cabinet to operate.

Relay 59-S operated

(1) At contact 59-3-1 disconnects ground from lead
59—-AG, and thereby closes the A gate;

(2) At contact 59-S-2 applies ground to lead 59—BG
and thereby opens the B gate;

(3) At contact 58-59-S-3 prepares a circuit from the
release lead 58-RLS, through contact 58-PC-3 (oper-
ated), contact 58-59-P3-1, contact 58-59-S-3 (operat-
ed), lead 58—-AA (looking toward the succeeding incom-
ing line cabinet), contact 58-59-AS-11 (operated), diode
58-SQR2, and the winding of relay 58-SQR to negative
48 volts;

(4) At contact 59-S-4 opens the shunt-down circuit
of slow-releasing relay 59-AD;

(5) At contact 59-S-5 closes the shunt-down circuit
of slow-releasing relay 59-BD, causing it to start to
release;

(6) At contact 58—59-S—6 prepares a circuit through
contacts 58-59-Pi-1, 58-59-P2-2, 58-59-P3-2, and
58-59-BD-3 which will- connect the SEQ ACT key
58-ADA to lead 58—AR1; and through contact 58-SC-5
to lead 58-AR (looking toward the preceding incoming
line cabinet);

(7) At contact 58-59-S-7 opens the c1rcu1t between
lead 58-BR1 and the SEQ ACT key 58-ADA,;

(8) At contact 59-S-8 disconnects its own lock-down
circuit from lead 59-B1 (looking toward the preceding
incoming line cabinet).

Now, let it be assumed that the ~ERA relay in incom-
ing line cabinet No. 02 has operated immediately fol-
lowing the operation of relay 61-ERA, but not quite
simultancously therewith.

Ground on lead 59-BG (through contacts 59-BD-2,
58-AD-2, 59-S-2) is extended through contacts 75-74—
SQR-4, 75-8¢-PBA-4, 75-80-PBB-3, 75-BS-8, 75-AS-~
7, contact 75~-ERA-8 (No. 02 cabinet, operated), and
through the winding of relay 75-BS- to negative 48 volts,
causing it to operate and lock up to ground through
contact 73-ERA-8 (operated), contact 75-AS-7, con-
tact 75-BS-9 (operated), contact 74-SQR-1, and 74—
DGC3-1 (operated).

At this instant, it will be noted, the presence of ground
on lead 59-BG will permit the operation of any -BS
relay if its associated —ERA relay. operates.

Relay 75-BS (in incoming line cabinet No. 02)' operated

(1) At its No. 1 contact (not shown) prepares an
operating circuit for the “make bid” relay in incoming
line cabinet No. 02 (not shown), which relay corre-
sponds to relay 44-MBB in incoming line cabinet No. 63;

(2) At contact 74-75-BS-2 disconnects lead 74-BR1
from lead 74-BR2 (looking toward the succeedmo 1n-
coming line cabinet);

(3) At contact 74-75-BS-3. (through diode 74—
DTST0) connects the winding of relay 74-TSTO to lead
74-BR1 (looking toward the preceding incoming line
‘cabinet);

(4) At contact 75-BS-4 disconnects lead 75-B12 from
lead 75-Bi1 (looking toward the preceding incoming
line cabinet);

(5) At contact 75-BS-5 applies ground to lead 75-
Bi2, and through contact 75-74-SC—6 (operated) to
lead 59-B1 in cable 75-59 to the next succeeding incom-
ing line cabinet (which now is No. 00);

(6) At contact 75-BS=6 connects lead 75-B11 (look-
ing toward the succeeding incoming line cabinet) to lead
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£9-B2 (locking toward ‘the preceding incoming line
cabinet);

(7) At contact 75-BS-7
of relay 75-AS; .

(8) At continuity contact 75-BS-8 opens its: own
operating circuit, and locks up to ground through ‘con-
tact 75-ERA-8 (operated), contact 75-AS-7, continuity

opens. the operating circuit

‘contact 75-BS-9, contact 74-SQR-1, and contact 74—

DGC3-1 (operated); )

(9) At contact 74-75-BS-~10 disconnects lead 74-BA
(looking toward the preceding incoming line cabinet)
from lead 74-BA1 (looking toward the succeeding in-
coming line cabinet);

(10) At contact 74-75-BS-11 (through diode 74-
SQR2) connects the winding of relay 74-SQR to-the lead
74-BA  (looking toward the preceding incoming line
cabinet).

Relay 59-BD released

When, after a predetermined delay interval, relay
59-BD releases:

(1) At contact 59-BD-1 disconnects ground ‘from - '

leads 59-AG and 59-B2, and also disconnects ground
from the operating circuit for the relay 59-AS- (and
other —AS relays), theréby closing the A gate;

(2) At contact 59-BD-2 disconnects. ground ~from

"leads 59-BG and 59-A2, and also disconnects operating

ground for the relay 59-BS (and other —BS relays), there-
by closing the B gate;

" (3) At contact 58-59-BD-3 the following circuit is
completed: Ground is extended through contact 58-PC-9
(operated), lead 58-SQA1 (looking toward the succeed-
ing incoming line cabinet), contact. 58-33-EMD-1, lead

"58-SQA2 (looking toward the succeeding incoming line

cabinet), comtact 58-SC-3 (operated), lead 66-SQA
(looking toward the succeeding incoming line cabinet),
contact 66-PC-13, lead 66-SQA1 (looking toward the
succeeding incoming line cabinet), contact 66-EMD-1,

‘lead 66-SQA2 (looking toward.the succeeding incoming

line cabinet), contact 66-SC-3 (operated), lead 74-SQA
(looking toward the succeeding incoming line cabinet),
contact 74-PC-13, lead 74-SQA1 (looking .toward the
succeeding incoming line cabinet), contact 74-EMD-1,
lead 74-SQA2 (looking toward the succeeding incoming

‘line cabinet), contact 74-SC-3 (operated), lead 58-SQA

in cable 74-58 (the beginning-to-end tie), contact 58—
PC-10 (operated),-the contacts of key 58—ADA (in the
“ACT” position), contact, 58—-59-P1i-1, contact 58-59—

‘P2-2 (operated), contact 58-59-P3-2, contact §8-59<8~ "
6 (operated), contact 58-59-BD-3, lead 58-AR1 (look- .

ing toward the succeeding incoming line cabinet), con-
tact 58-59-AS-3 (operated), diode 58-DTSTO, and
through the winding of relay 58-TST0 to negative 48"
volts, causing relay 58-TST§ to operate.  Only one
—TST9 relay in a switching center may operate at a.given.
time; signifying that the sequence circuit at this time
may be engaged with one, and only one, director.

- The operatxon of relay 58-TSTO constitutés ‘a signal

‘to the director in incoming line cabinet No. 00 that'it

alone at this time has the privilege of making its bid to :
the desired outlet or outlets. .

Release of the sequence circuit

Now, let it be assumed that the bid receiver:in that"

outgoing line cabinet having access to the outlet or out-
Jets required to serve the director in incoming: line-cab-

inet No. 00 is seized. Ground is now extended through

.contact 102-CK1A-23 (assuming, for example, that the

required outlet is in outgoing line cabinet No. 00) 10
the release lead 58-RLS.
The ground on lead 58-RLS is extended through ,con- o

tact 58-PC-3 (operated), contact 58-59-P3-1, contact

58-59-S-3 (operated), contact 58-59—AS-11. (operated),

‘diode 58-SQR2, and the winding of relay 58-SQR.to. = -
'negative 48 volts, causing relay ‘58-SQR to operate; :
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Relay 58-SQOR operated.

( 1) Locks up to ground through resistor 58-RSQR,
and - contacts 58-56-MBA-10, 58-SQR-2, and 58-33-
. DGC3-1 (operated); and allows relay 59-AS to be held
operated under control of ground on lead 58-RLS ex-
tended through contact 58-PC-3 (operated), contact 58—
'59~P3-1, contact 58-59-S-3 (operated), contact 58-59—
‘AS-11 (operated), diode 58-SQR1, contact 59-AS-9
(operated), contact 59-BS-7, and contact 59-61-ERA~7
(operated).
When ground is disconnected from the release lead
‘58-RLS, relay 59-AS will release.

Relay 59-AS released

The release of relay 59-AS opens contact 59-AS-5,
‘thereby disconnecting ground from lead 59-A12 and the
previously traced series circuit extending through the
succeeding incoming line cabinets, conductor 59-Al in
cable 75-59 (the beginning-to-end tie), and contact 59—

ing relay 59-S to release.
Relay 59-5 released

(1) At contact 59-S-5 disconnects ground from the
hold-down circuit of relay 59-BD, thus permitting relay
§9-BD to reoperate from ground through contact 59—
VSS—PC—I (operated). Note that relay 75-BS (in incom-
ing line cabinet No. 02) is locked up to ground through
contact 75---ERA-8 (operated), contact 75-AS-7,
continuity contact 75-BS-9, contact 74-SQR-1, and con-
tact 74~ - - ~DGC3-1 (operated).

(2) At contact 59-S-4 completes a circuit whereby

ground is extended through contact 75-BS-5 (operated),
lead 75-B12 (looking toward the succeeding incoming
line cabiret), contact 75-74-SC-6 (operated), lead 59-
B1 in cable 75-59 (the beginning-to-end tie), contact
5§9-58-PC-6 (operated),. confact 59-S-4, and contact
'59-BD-5 (operated) to the hold-down circuit of slow-
releasing relay 59-AD, thus causing relay 59-AD to start
to release,
" (3) The ground on lead 59-B1 is also extended through
‘contact 59-58-PC-7 (operated), and contact 59-S-8 to
‘the hold-down circuit of relay 59-S, thereby preventing
the reoperation of relay 59-S until relay 75-BS shall have
-released and opened contact 75-BS-5.

Relay 59-AD released

~ When, after a predetermined delay interval, slow-
_releasing relay 59-AD releases; at contact 58-59-AD-3
“a circuit is completed whereby ground is extended through
contact 58-PC-9 (operated), lead 58-SQA1 (looking
toward the succeeding incoming line cabinet), contact
58-33-EMD-1, lead 58-SQA2 (looking toward the suc-
ceeding incoming line cabinet), contact 58-SC-3 (oper-
ated), lead 66-SQA (looking toward the succeeding in-
coming line cabinet), and the previously described series
circuit extending through the succeeding incoming line
cabinets, conductor 58-SQA in cable 74-58 (the begin-
ning-to-end tie), contact 58-PC-10 (operated), the con-
tacts of key 58-ADA (in the “ACT” position), contact
58-59-P1-1, contact 58-59-P2-2 (operated), contact
58-59-P3-2, contacts 58-59-S7, 5859-AD-3, lead 58-
BR1 (looking toward the succeeding incoming line cabi-
-net), contact 58-59-BS-2, lead 58-BR-2 (looking to-
ward the succeeding incoming line cabinet), contact 58—
-SC~10 (operated), lead 66-BR (looking toward the suc-
ceeding incoming line cabinet), contact 66-SC-20 (oper-
ated), lead 66-BR1 (looking toward the succeeding in-
coming line cabinet), contact 66-67-BS-2, lead 66-BR2

(looking toward the succeeding incoming line cabinet),’

‘contact 66-SC-10 (operated), lead 74-BR (looking to-
‘ward the succeeding incoming line cabinet), contact 74—
SC-20 (operated), lead 74-BR1 (looking toward the
succeeding incoming line cabinet), contact 74-75-BS-3
(operated), diode 74-TST0, and through-the winding of
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relay 74-TSTO to negative 48 wvolts, causing relay 74-
TSTO (in incoming line cabinet No. 02) to operate. It
will be remembered, as earlier described, that only one
~TSTO in a switching center may be operated at a given
time.

The operation of relay 74-TST0 constitutes a signal
to the director in incoming line cabinet No. 02 that it
alone at this time has the privilege of making its bid to
the desired outlet or outlets.

Release of the sequence circuit

Now, let it be assumed that the bid receiver in the
outgoing line cabinet having access to the outlet or out-

lets required to serve the director in incoming line cabi-
net No. 02 is seized. Ground is now extended through
the contact (corresponding to 102-CK1A-23) in the bid
_register and reply circuit in the outgoing line cabinet

serving the desired outlet or outlets (whlch cabinet is
assumed, for example, to be No. 01; shown in 51mp11ﬁed
form in Fig. 137) to the release lead 58-RLS.

The ground on lead 58-RLS is extended through con-
tact 58—PC-3 (operated )in the primary cabinet, contacts
58-59-P3-1, 58-59-S-9, lead 58-BA (looking toward the
succeeding incoming line cabient), contact 58-59-BS-10,
lead 58-BA-1 (looking toward the succeeding incoming
line cabinet), contact 58—-SC-16 (operated), lead 66-BA
(leoking toward the succeeding incoming line cabinet),
contact 66—67-BS-10, lead 66-BA1 (looking toward the
succeeding incoming line cabinet), contact 66-SC-16
(operated), lead 74-BA (looking toward the succeeding
incoming line cabinet), contact 74-75-BS-11 (operated),
diode 74-SQR2, and the winding of relay 74-SQR to
negative 48 volts, causing relay 74-SQR to operate.

Relay 74-SQOR operated

Locks up to ground through resistor 74-RSQR, and con-
tact 74— - -MBA-10, 74-SQR~-2, and 74~ —--DGC3-1
(operated); and allows relay 75-BS to be held operated
under control of ground on lead 58-RLS extended through
contact 58-PC-3 (operated), contacts 58-59-P3-1, 58-
59-S-9, lead 58-BA (looking toward the succeeding in-
coming line cabinet), contact 58—59—BS—10, lead 58-BA1l
(looking toward the succeeding incoming line cabinet),

_contact 58-SC-16 (operated), lead 66-BA (lookmg to-
-ward the succeedmg incoming line cabinet), via the pre-

viously traced series circuit extending through the suc-
ceeding incoming line cabinets, contact 74-75-BS-11

_(operated), diode 74-SQR1, contact 75-BS-9 (operated),
_contact 75-AS-7, and contact 74-—-ERA-8 (operated).

When ground is disconnected from the release lead
58-RLS, relay 75-BS will release.

Relay 75-BS released

At contdact 75-BS-5 disconnects ground from lead
75-B12, thus opening the previously described hold-down
circuits for relays 59-S and 59-AD; permitting relay
59-AD to reoperate from ground through contact 59-
58-PC-1 (operated).

Relays 59~AD and 59-BD operated

The A gate is now open by virtue of ground having
been extended, via the previously described path to lead
59_AG, but no ground has been extended to lead 59-BG.

The next bid to the sequence circuit will be made via
the A gate, in the manner previously described.

Bids registered in the B gate

The subsequent behavior of the sequence circuit .will
depend upon how many bids are registered in the B gate
during the short interval that it is open.

Third condition—Two or more bids to A gate followed by

- two or more bids to B gate
To still further illustrate the operation of the sequence

-circuit, let the previous assumption be continued; that is
to say, the appropriate settings of keys 53-CDA, 58-
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PSA,and 58-ADA Have been made to-designate the No.
00 incoming line cabinet as the “primary” cabinet, -and
to condition. its -circuitry for use; and that relays ‘58-PC
and 58-SC. are operated in .the manner previously de-
scribed. :

Let it also be assumed that the sequence circuit “con-
nect-disconnect” keys 66-CDA and 74-CDA are oper-
ated to their respective “CONN” positions,-and that re-
lays 66-SC and 74-SC are operated. thereby, in the man-
ner previously described.

The A gate is now open by ground having been ex-
terided through contacts 59-AD-1 and 59-BD-1 (oper-
ated), and contact 59-S-1 to lead 59-AG, but no ground
is connected to lead 59-BG.

Now, let it be further assumed that the system is, at
this time, operating under a heavy traffic condition; dur-
ing which condition the calls occur at a rapid rate, in
fact some of the calls may occur practically simultaneous-
ly. Now, let it be assumed that relay 61~-ERA in incom-
ing line cabinet No. 08, and the ~ERA relay correspond-
ing thereto in incoming line cabinet No. 01 operate at
substantially the same time; indicating that the directors
in both of these cabinets are ready to make a cross-office
bid.

When relay 61-ERA, in the director, operates, ground
is extended through contacts 59-AD-1 and 59-BD-1
(operated), contact 59-S-1, and over a previously de-
scribed circuit through contact §9-61-ERA-7 and the
winding of relay 59-AS to negative 48 volts, causing relay
59-AS to operate and lock up.

When the ~ERA relay in incoming line cabinet No. 61
cperates, ground on lead 59-AG is extended through con-
tacts 67-72-PBA-3, 67-72-PBB-4, 67-66-SQR-3, 67—
AS-8, 67-BS-7, and contact 67———-ERA-7 (the operated

~ERA relay in incoming line cabinet No. 01), and the *

winding of relay 67-AS to negative 48 volts, causing relay
67-AS to operate and lock up.
. In the exemplary disclosure of the telegraph system,

in order to avoid undue complication of the drawings,’

only three incoming line cabinets are indicated. It should
be remembered that the system is predicated- on a maxi-
mum of fifty incoming line cabinets. Therefore, it is
quite probable, in a fully equipped system, that a multi-
plicity of incoming line cabinets should simultaneously
cause their respective ~ERA relays to operate, and in turn
operate their respectively associated —AS relays.

Relays 59—-AS and 67-AS operated

(1) Perform the circuit functions earher described with
reference to relay 59-AS;

(2) At contact 67-AS-5 ground is extended to lead
©7-A12 (looking toward the .succeeding incoming line
cabinet), contact 67-66-SC-1 (operated), lead 75-Al1
(looking toward the succeeding incoming line cabinet),
contact 75-74-PC-12, lead 75-A11 (looking toward the
succeeding incoming line cabinet), contact 75-AS—4, lead
75-A12 (looking toward the suceeding incoming line cabi-
net), confact 75-74-SC-1 (operated), lead 59-A1l in
cable 75-59 (the beginning-to-end tie), contact 59-58-
PC-4 (operated), the winding of relay 59--S, and resistor
59-S1 to negative 48 volts, causing relay 59-S to cperate;

(3) At contact 59-AS-5 ground is extended to lead
59-A12 (looking toward the-succeeding incoming line
cabinet), contact 59-58-SC-1 (operated), lead 67-Al
(looking toward the succeeding incoming line cabinet),
contact' 67-66-PC-12 and contact 67-AS-6 (operated)
in incoming lineé cabinet No. 01, lead 59-A2 (looking
toward the prec‘,dm0 incoming lme cabinet), contact 59—
58-PC-2 (operated); which ground will be further ex-
tended through contact 59-S-2 to lead 59-BG as soon
as relay 59--S shall have operated.

Digressing, at this time, from the ‘description of the
further operation of the circuits; let it be assumed that
the number of incoming line cabinets is increased to the
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be further assumed, for example, that the <ERA relays.in
incoming line cabinets No; 03, No. 06, ‘and No. 48 (the
next to the last cabinet) were also operated at substan-
tially the same time that relay 61-ERA and the -ERA
relays in incoming line cabinets No. 00 and No. 01 oper-
ated. At this time, the No. 6 contacts of the —AS relays
in incoming line cabinets No. 03, No. 06, and No. 48
(corresponding to contact 67-AS-6 in cabinet No. 01)
would, in the same manner as described for contact 67—
AS-6, cause ground to be extended to lead 59-A2, and
maintained thereon until all but one of the —AS relays
shall have released. The presence of ground on the
lead 59-A2 indicates that there are two or more bids
in the A gate.

Now, the description. will be resumed with reference
to the earlier assumption, that is to say, the —ERA relays
in incoming line cabinets No. 00 and No 01 have been
operated.

Relay 59-S operated

(1) At contact 59-S—1 disconnects ground from lead
59-AG, and thereby closes the A gate;

(2) At contact 59-S-2 applies ground to lead 59-BG,
and thereby opens the B gate;

(3) At contact 58-59-S-3 prepares a circuit from the
release lead 58-RLS, through confact 58-PC-3 (oper-
ated), contact 58-59-P3-1, contact 58-59-S-3 (oper-
ated), lead 58-AA (looking toward the succeeding in-
coming line cabinet), contact 58-59-AS-11 (operated),
diode 58-SQR2, and the winding of relay 58-SQR -to
negative 48 volts; over which circuit relay 58-SQR will
operate when ground is applied to lead 58-RLS through
the closure of contact 102-CK1A-23 in the bid receiver
in the outgoing line cabinet No. 00, or through the clo-
sure of the contacts connected in parallel thereto in the
bid receivers in one or more of the outgoing line cabinets;

(4) At contact 59-S-4 opens the shunt-down circuit

of slow-releasing relay 59-AD; .

(5) At contact 59-S-5 closes the ‘shunt-down circuit
of slow-releasing relay 59-BD, causing it to start to re-
lease;

(6) ° At contact 58-59-S-6 prepares-a circuit through
contacts 58-59-P1-1, 58-59-P2-2, 58-59-P3-2; and 58—
59-BD-3 which will connect the SEQ ACT key 58-ADA
to lead 58-AR1; and through contact 58-SC-5 ‘to lead
58-AR (looking toward the preceding ‘incoming “line
cabinet);

(7) At contact 58-59-S~7 opens the circuit between
lead 58-BR1 and the SEQ ACT key 58—-ADA;

(8) At contact 58-S-8 disconnects its own lock-
down circuit from lead 59-D1 (looking “toward the
preceding incoming line cabinet).

Now, let it be assumed that the -ERA relays in 1ncom-
ing line cabinet No, 02 (and No. 03, not shown) op-
erate practically simultanecusly with each other, but a
short time after the operation of the —ERA relays in
incoming line cabinets No. 00 and No, 01, o

Ground on lead 59-BG (through contacts §9-BD-=2,
$9-AD-2, and 59-S-2 operated) is extended through
contacts ' 75-74-SQR-4, 75-80-PBA-4, 75-80-PBB-3,
75-BS-8, 75-AS7, 75~ — ~ERA-8 (the —ERA relay 'in
cabinet No. 02, operated), and the winding of relay
75-BS to negative 48 volts, cavsing it to operate.

Similarly, the ground on:lead 59-BG 'is extended‘ i
through a correspondmg path in"incoming line cabinet
No. 03 causing the operation of the correspondmg —ERA
relay in that cabinet, o

‘Relay 75—BS (in incoming lzne cabinet No 02) and ;

—BS relay in incoming line cabinet No.-03- (not shown):
operated

(1) Perform ‘the circuit functlons earher descnbed
with reference to relay 75-BS; .
(2) At the No. 5 contact of relay —BS in mcommg :

line cabinet No. 03 (not shown) ground is-extended:

maximum of fifty. Under this assumed condition, lét it 75 through the No, 6 contact of relay ~SC. in incoming line . '
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cabinet No, 03 (not shown), and through the beginning-
to-end tie to lead 59-BI, contact 59-58-PC-6 (op-
erated); thus preparing a shunt-down circuit through con-
tact 59-S-4 for relay 59-AD when relay 59-S shall have
released;

(3) At contact 75-BS-5 ground is extended to lead
75-B12 (looking toward the succeeding incoming line
cabinet), contact 75-74-SC-6 (operated), lead 59-Bl1
(looking toward the succeeding incoming line cabinet),
the No. 14 back contact of relay —PC in incoming line
cabinet No. 03 (not shown), the No. 6 contact of relay
—BS (operated) in incoming line cabinet No. 03 (not
shown), lead 59-B2 (looking toward the. preceding in-
coming line cabinet).

Digressing, at this time, from the further description
of the operation of the circuits; let it be assumed that
the maximum number of incoming line cabinets (not
shown) are furnished, and that, at the time the B gate
is opened, the —~ERA relays in incoming line cabinets
No. 04, No. 06, and No. 49 (not shown) were operated
at substantially the same time that the -ERA relays in
incoming line cabinets No. 02 and No. 03 were operated.
At this time the No, 6 contacts of the —BS relays in in-
coming line cabinets No, 04, No. 06, and No. 49 (cor-
responding to contact No. 6 of the ~ERA relay in in-
coming line cabinet No. 03, not shown) would, in the
same manner as described with reference to the No. 6
contact of the -BS relay in incoming line cabinet No.
03, cause ground to be extended to lead 59-B2 and main-
tained thereon until all but one of the —-BS relays shall
have released. The presence of ground on lead 59-B2
indicates that there are two or more bids in the B
gate,

Now, the description will be resumed with reference
to the earlier assumption, that is to say, the ~-ERA relays
in incoming line cabinets No. 02 and No. 03 have been
operated.

Relay 59-BD released

(1) When, after a predetermined delay interval, relay
59--BD releases;

(2) At contact 59-BD-1 disconnects ground from
leads 59-AG and 59-B2, and also disconnects ground
from the operating circuit for relay 59-AS (and other
—AS relays), thereby closing the A gate;

(3) At contact 59-BD-2 disconnects ground from
leads 59-BG and 59-A2, and also disconnects ground
from the operating circuit for- relay 59-BS (and other
—-BS relays), thereby closing the B gate;

(4) At contact 58-59-BD-3 a circuit is completed
whereby ground is extended through contact 58-PC-9
(operated), lead 58-SQA1 (looking toward the succeed-
ing incoming line cabinet), contact 58-33-EMD-1, lead
58-SQA2 (looking toward the succeeding incoming line
cabinet), contact 58-SC-3 (operated), lead 66-SQA and
the previously traced series circuit extending through the
succeeding incoming line “cabinets, conductor 58-SQA
in cable 74-58 (the beginning-to-end tie), contact 58—
PC-10 (operated), the contacts of key 58-ADA (in the
“ACT” position), contact 58-59-P1-1, contact 58-59-
P2-2) (operated), contact 58-59-P3-2, contact 58-59—
S-6 (operated), contact 58-59-BD-3, lead 58-AR1
(looking toward the succeeding incoming line cabinet),
contact 58-59-AS-3 (operated), diode 58-DTSTO, and
through. the winding of relay 58-TSTO to negative 48
volts,. causing relay 58-TSTO0 to operate to signal its as-
sociated director that it, at this time, has the exclusive
privilege of making its bid to .the desired outlet. or out-
lets. . = . . .
Release of the sequence circuit

As earlier described, the -seizure of a bid receiver
in an outgoing line cabinet will cause ground to be ap-
plied to-the release lead 58-RLS.

The ground on lead 58-RLS is extended through con-
‘tact 58-PC-3. (operated), contact 58-59-P3-1, contact
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58-59--S-3 (operated), contact 5§8-59-AS-11 (operated),
diode 58-SQR2, and the winding of relay 58-SQR to nega-
tive 48 volts, causing relay 58-SQR to operate.

Relay 58-SQR operated

Locks up to ground through resistor 58-RSQR, and
contacts 58-56-MBA-10, 58-SQR-2, and 58-33-
GDC3-1 (operated); and allows relay 59-AS to be held
operated under control of ground on lead 58-RLS ex-
tended through contact 58-PC-3 (operated), contact 58—
59-P3-1, contact 58-59-S-3 (operated), contact 58—
59-AS-11 (operated), diode 58-SQR1, contact 59-AS-9
(operated) contact 59-BS-7, and contact 59—61-ERA-7
(operated). .

When ground is disconnected from -the release lead
58-RLS, relay 59-AS will release, but relay 67-AS will
remain locked up to ground through contact 66-DGC3-1
(operated) and contact 66-SQR~1.

Relay 59-AS released

At contact 59-AS-5 disconnects ground from the cir-
cuit extending through lead 59-A12 (looking toward the
succeeding incoming line cabinet), contact 59-58-SC-1
(operated), lead 67-A1 (locking toward the succeeding
incoming line cabinet), contact 67-66-PC-12, contact
67-AS-6 (operated), to lead 59-A2.

Now, let it be assumed that ground is again connected
to the release lead 58-RLS, in the manner previouslv
described. The ground on lead 58-RLS is now extended
through contact 58-PC-3 - (operated) contact 58-59-
P3-1, contact 58-59-S-3 (operated), lead 58-AA (look-
ing toward the succeeding incoming line cabinet), con-
tact 58-58-AS-10, lead 58-AA1 (looking toward the
succeeding incoming line cabinet), contact 58-SC-14
(operated), lead 66-AA (looking toward the succeeding
incoming line cabinet), contact 66-67—AS-11 (operated),
diode 66-SQR2, and the winding of relay 66-SQR to
negative 48 volts, causing relay 66-SQR to operate.

Relay 66-SQR operated

Locks up to ground through resistor 66-RSQR, and
contacts 66—~ -MBA-10, 66-SQR-2, and 66—~ -DGC3-
1 (operated); and allows relay 67-AS to be held operated
under control of the ground on lead 58-RLS (which
operated relay 66-SQR) extended through diode 66—
SQR1, contact §7-AS-9 (operated), contact 67-BS-7,
and contact 67-ERA-7 (operated).

When ground is again disconnected from lead 58-RLS,
relay 67-AS will release.

Relay 67-AS released

At contact 67-AS-5 disconnects ground from the cir-
cuit extending through lead 67-A12 (looking toward the
succeeding incoming line cabinet), contact 67-66-SC-1
(operated), lead 75-A1 (looking toward the succeeding
incoming line cabinet), and, if no other —AS relays are
operated; through the previously described series path
through succeeding incoming line cabinets to lead 59-
Al in cable 75-59 (the beginning-to-end tie), con-
tact 58-58-PC—4 (operated), the winding of relay 59-S,
and resistor 59-S1 to negative 48 volts, causing relay
59-S to release.

Relay 59--S released

(1) At contact 59-S-5 disconnects ground from the
hold-down circuit of relay 59-BD, thus permitting relay
59-BD to reoperate from ground through contact 59-58—
PC-1 (operated). Relay 75-BS (in incoming line cabi-
net No. 02) will remain locked up to ground through
contact 74-—-DGC3-1 (operated), contact 74-SQR-1,
contact 75-BS-9 (operated), contact 75-AS-7, and con-
tact 75— ~-ERA-~8 (operated). Relay -BS in incoming
line cabinet No. 03 (not shown) will remain locked up
to ground over a similar path, under control of the
—-~~DGC3-1 contact in incoming line cabinet No. 03;
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(2) At contact §9-S-4 a'citcuit'is' completed whereby
ground extended through the No. 5-contact of the -BS
relay in incoming line cabinet No. 03 (not shown), the
previously described beginning-to-end tie, lead 59-B1
(looking toward the succeeding. incoming line cabinet),
contact 59-58-PC-6 - (operated), contact 59-S-4, and
contact 59-BD-5 (operated) to the hold-down circuit of
slow-releasing relay 59-AD, thus causing relay 59-AD
to start to release;

(3) The ground on lead 59-B1 will be maintained so
long as any -BS relay in any incoming line cabinet is
operated, and will be applied, as previously described, to
the hold-down circuit of relay 59-S, thereby preventing
the reoperation of relay 59-S-until all of the ~BS relays
shall have released to open their respective No. 5 con-
tacts.

Relay 59-AD released

When, after a predetermined delay interval, slow-
releasing relay 59-AD releasés; at contact 58-59-AD-3
a circuit is completed whereby ground is exterided through
“contact 58-PC-9 (operated), lead 58-SQA1 (looking
toward the succeeding incoming line cabinet), contact
58-33-EMD-1, lead 58-SQA2 (looking toward the suc-
ceeding incoming line cabinet), contact 58-SC-3 (op-
erated), through the previously described series con-
nected succeeding incoming line cabinets, via the be-
ginning-to-end tie, lead 58-SQA, contact 58-PC-16 (op-
erated), the contacts of key 58-ADA (in the “ACT”
position), contact 58-59-P1-1, contact 58-59-P2-2 (op-
erated), contact 58-59-P3-2, contacts 58-59-S—7, 58—
59-AD--3, lead 58-BR1 (looking toward the succeeding
incoming line .cabinet), contact 58—-59-BS-2, lead 58-
BR2 (looking toward the sticceeding incoming -line
cabinet), contact 58-SC-18 (operated), lead 66-BR
(looking toward the succeeding incoming line cabinet),
contact 66-SC-20@ (operated), lead 66-BR1 (looking
toward the succeeding incoming line cabinet), contact
66-67-BS-2, lead 66-BR2 (looking toward the succeed-
ing incoming line cabinet), contact 66-SC—10 (operated),
lead 74-BR (looking toward the succeeding  incoming
line cabinet), contact 74-SC-20 (operated), lead 74-
BR1 (looking toward the succeeding incoming line .cabi-
net), contact 74-75-BS-3 (operated), diode 74-DTSTO,
and through the winding of relay 74-TSTO0 to negative 48
volts, causing relay 74-TSTQ (in incoming line cabinet
No. 02) to operate; signaling to the director in incoming
line cabinet No. 02 that it alone now has the privilege of
making its bid to the desired outlet or outlets.

Release of .the sequence circuit

As previously described, the seizure of a bid receiver
in an outgoing cabinet will cause ground to be applied to
the release lead 58—-RLS.

The ground on lead 58-RLS is extended through con- .
tact 58-PC-3 (opérated), contacts 58-59-P3-1, 58-59-

§-9, lead 58-BA (looking toward the succeeding incom-
ing line cabinet), contact 58-59-BS-10, lead 58-BAl
(looking toward the succeeding incoming line cabinet),
contact 58-SC-16 (operated), lead 66-BA (looking to-
ward the succeeding incoming line cabinet), contact 66—
67-BS-10, lead 66-BA1 (looking toward the succeeding
incoming line cabinet), contact 66-SC-16 (operated),
lead 74-BA (looking toward the succeeding incoming line
cabinet), contact 74-75-BS-11 (operated), diode 74—
SQR2, and the winding of relay 74-SQR to negative 48
volts, causing relay 74-SQR to operate.
Relay 74-SOR operated

Locks up to ground through resistor 74-RSQR, and
contacts 74— - -MBA-10, 74-SQR-2, and 74— --DGC3-
1 (operated); and -allows relay 75-BS to be held op-
erated under control of the ground .on lead 58-RLS
(which operated relay 74-SQR) extended.through diode
74-SQR1, contact 75-BS-9 (operated), contact 75-AS-7,
and.contact 75— --ERA-~7 (operated). .
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When  ground is disconnected fiom ‘theé- rélease 'léad
58-RLS, relay 75-BS will release, but relay —~-BS"in

incoming line cabinet No. §3 (not shown) will “temain 0

locked up to ground through contact ——~DGC3-2 (op-

erated) and contact —~—-SQR~1'in incoming line: cabmet i

No. 03 (not shown). The =—-BS relay ii-incoming
line cabinet No. 03 will extend ground through its No. 5
contacts, the —~~SC<6 contacts operated (of the =sc
relay in incoming line cabinet No. 03 (not shown) ), and
via lead 59-B1 (the beginning-to-end tie), contact 59-
58-PC-7 (operated), and contact 59-S-8 to the hold- .
down circuit of relay 59-S, thereby preventing the re-
operation. of relay 59-S until all of the -BS relays shall
have released. ‘
.. Relay 75-BS released

At contact 75-BS-5 disconnects ground froin the cir-
cuit extending through lead 75-B12 (looking toward the
succeeding incoming line cabinet), contact 75-74-SC-6
(operated), lead 59-B1 (looking toward the succeeding
incoming line cabinet), contact ——~PC-14 in incoming
line cabinet No. 03 (not shown), contact ——=BS-6 in
incoming line cabinet No. 03 (not shown), to lead 59-B2.

Now, let it be assumed that ground is again connected
to the release lead 58-RLS, in the manner previously
described. :

The ground- on lead SS—RLS is now extended ‘through
contact 58-59-PC-3 (operated), contacts 58-59-P3-1,
58-59-S-9, lead 58-BA (looking toward the succeeding
incoming line ‘cabinet), contact 58-59-BS-10, lead 58-
BA1 (looking toward the succeeding incoming: line cabi-
net), contact 58—SC-16- (operated) lead §6-BA (look-
ing toward the succeeding incoming line cabinet), contact
66-67-BS~10, lead  66=BA1 (looking toward the succeed-
ing incoming line cabinet), contact 66-SC-16 (operated),
lead 74-BA  (looking toward the succeeding incoming
line cabinet), contact 74-75-BS-10, lead 74-BA1 (look-
ing toward the succeeding incoming line cabinet), con-
tact 74-SC-16 (operated), lead 58-BA (looking toward
the succeeding incoming ling cabinet), contact ~~-BS-11
(operated) in incoming line cabinet No. 93 (not shown),
diode ——~-SQR2 and the winding of relay ——-SQR to
negative 48 volts in mcoming'line cabinet’ No. 63 (not
shown). The relay —-~SQR in’ mcommg line cabinet
No. 03 operates.

Relay ———SQR operated

Locks up to ground. in the manner previously described -
with reference to relay 74-SQR. ' Relay ——-BS in 'in-
coming line cabinet No. 03 (not shown) remains operated
under control of ground on lead 58-RLS, in the manner
previously described with reference to relay 75-BS.

When ground is agam disconnected from lead 58-RLS,
relay ——-BS in incoming line cabinet No. 03 (not o
shown) will release. .

Relay ——-BS released
At contact ——-BS-5 in incoming line cabinet No. 03 .
(not shown) disconnects ground from lead —~—-B12, thus

removing ground from the previously described series :
circuit through the succeeding. incoming line cabinets,"
via the beginning-to-end tie, to lead 59-B1, and thereby:
opening the ‘hold-down circuits for relays 59-S and 59—

AD; permitting relay 59-AD to reoperate from ground

through contact 59-58-PC-1 (operated).
Relays 59-AD and 59-BD operated

The A gate: is now open ‘because ground has been e

‘extended through contacts 59-AD-1 and 59-BD-1 (op-
-erated), and confact 59-S-1 to lead 59-AG, . The B gate

‘is closed because the open contact 59-S-2. prevents ‘the .. :

-extension of ground to lead 59-BG. :
In summation; if there is only one bid in a gate, either

‘gate "A or gate B, the opposite gate is open for only a - it

-shoit time, but if there is more than one bid, in. either
gate A or gate B, the opposite gate is-open until ‘the *
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next-to-last director to have indicated its readiness to bid
has been served and has, in turn, released 1ts respectlve
~AS or -BS relay.
The next indication of readiness to make a cross-office
bid via the sequence circuit will be made via the A gate,
in the manner previously described.

Fourth condition—Director has message with precedence
prosign—Bid made via priority gate

To still further illustrate the operation of the sequence
circuit, let the previous assumption be continued, that is
to say; the appropriate settings of keys 58-CDA, 58-PSA,
and 58-ADA have been made to designate the No. 00
incoming line cabinet as the “primary” cabinet, and to
condition its circuitry for use; and that relays 58-PC and
58-SC are operated in the manner previously described.

Let it also be assumed that the sequence circuit “CON-
NECT-DISCONNECT” keys 66-CDA and 74-CDA are
operated to their respective “CONN” positions, and that
relays 66-SC and 74-SC are operated thereby, in the
manner previously described.

Relays 58-PC, 58-SC, 66-SC, and 74-SC in thelr op-
erated condition will perform the circuit functions previ-
ously described.

Relays 59-P2, 59-AD, and 59-BD will operate to per-
form the circuit funcnons previously described.

At this time, and under the above-described conditions,
ground is extended through contact 59-58-P1-4, and
contact 53-58-PC-5 to lead 59-PG, thereby opening the
priority gate.

If there are no priority messages in a director awaiting
the services of the sequence circuit, the precedence mes-
sage counting circuit will be operated to its “zero count”
condition. The presence of one or more high priority
messages, such as Z, Y, or O, in a director will inaugurate
the operatxon of circuitry by means of which a priority
bid is made via the priority gate of the sequence circuit.

As previously described, under the heading “Precedence
Effect on Director,” the perforation of any high priority
message, such as Z, Y, or O, in a primary tape will cause
the precedence message counting circuit to cancel its zero
count, and to start counting in the number of precedence
messages in the director.

Let it be assumed, for example that the prlmary tape
associated with .incoming line A in incoming line cabinet
No. 00 has just had a priority message perforated there-
in, causing relay 64-PBA to operate in the manner earlier
described under the heading “Precedence Effect On Di-
rector.” .

Relay 64-PBA operated

(1) At contact 59-64-PBA-5 prepares an operating cir-
cuit for relay 59-PS;

(2) At contact 59-64-PBA-3 opens the operating path
for relay 59-AS;

(3) At contact 59_64-PBA-4 opens the operating path
for relay 59-BS.

If the high priority message had been received on line
B in incoming line cabinet No. 00, the relay 64-PBB
would have operated, and would have closed contact
59-64-PBB-5 to prepare an operating circuit for relay
§9-PS, and would have opened contacts 59-64-PBB-3
and 59-64-PBB-4 to disable the operating circuits for
relays 59-BS and 59-AS, respectively.

‘When relay 6i-ERA in the director operates, indicating
its readiness to bid, the ground on lead 59-PG extended
through contact 59-58-P1-4, and 59-58-PC-5 - (oper-
ated) is further extended through contact 59-58-SQR-~35,
contact 59-64-PBA-5 (operated), contact 59-PS—6, con-
tact 59-61-ERA-9 (operated), and through the winding
of relay §9-PS to negative 48 volts, causing relay 59-PS
to operate. Relays 59-AS and 59-BS do not operate;
their operating circuits having been disabled by the oper-
.ation of relay 64-PBA as previously explained..

10

20

25

30

40

45

50

60

65

70

=15

140
Relay 59-PS operated

(1) At contact 44-59-PS-1 prepares an operating cir-
cuit for relay 44-MBB;

(2) At contact 44-59-PS-2 partially closes lead 44—
OOP (in cable 44-111) across the office;

(3) At contact 58-59-PS-3 applies ground to lead
58-P1, which ground is also extended through contacts
58-PC-11 and 58-59-P2-1 (operated), and through the
winding of relay 58-P1 to negative 48 volts, causing re-
lay 58-P1 to operate;

(4) At contact 56-59-PS-4 opens the lock down cir-
cuit of relay 56-TOGC;

(5) At contact 58-59-PS-5 connects lead 59-PA
through diode 58-SQR2 to winding of relay 58-SQR; .
(6) At continuity contact 59-PS-7 locks up to ground
through contact 58-33-DGC3-1 (operated), contact
58-SQR-1, contacts 59-PS-7 and 59-61-ERA-9 (oper-

ated);

(7) At contact 58-59-PS-8 connects lead 58-PR1
(looking toward the preceding incoming line cabinet)
through diode 58-DST0 to the winding of relay 58-
TSTO;

(8) - At contact 58-59-PS-9 disconnects lead 58-PR1
from lead 58-PR2 (looking toward the succeeding in-
coming line cabinet).

Relay 58-P1 operated

(1) At contact 59-58-P1-2 opens the holding circuit
for slow release relay 59—P2, thereby causing relay 59-P2
to release;

(2) At contact 58-P1-1 opens the circuit to prevent
ground extended (through contact. 58-PC-9 to lead
58-SQA1, and via the previously described series con-
nection through the succeeding incoming line cabinets
and beginning-to-end tie) to lead 58-SQA from being
connected to either lead 58~AR or 58-BR, thereby deny-
ing directors serving regular messages from having ac-
cess to the bid lead circuit. The registration of a priority
bid, however, does not interfere with the registration of
additional bids, provided one of the regular gates is open.

The release of relay 59-P2 extends ground through
contact 59-58-PC-1 (operated), contact 59-P2-3, and
the winding of relay 59-P3 which operates.

Relay 59-P3 operated

(1) Locks up to ground through contacts 59-P3-5 and
59-58-P1-3 (operated);

(2) At contact 58-59-P3-3 completes a circuit where-
by release lead 58-RLS is connected through contact
58-PC-3 (operated) to the priority gate lead 58-PA;

(3) At contact 58-59-P3-4 completes a circuit where-

‘by the ground extended to lead 58-SQA (over a pre-

viously described path) is further extended through con-
tact 58-PC-10 (operated), the contacts of key 58-ADA
(in the “ACT” position), contact 58-P1-5 (operated),
contact 58-59-P2-4;, and 59-P3-4 (operated), lead
58-PR1 (looking toward the succeeding incoming line
cabinet), contact 58-59-PS-8 (operated), diode 58—
DTSTO, and through the winding of relay 58-TSTO0 to
negative 48 volts, causing relay 58-TST0 to operate.

The operation of relay 58-TSTO constitutes a signal
to the director in incoming line cabinet No. 40 that it
alone at this time has the privilege of making its bid to
the desired outlet or outlets, and the priority lead has
access to the bid lead circuit.

The relays 58-P1, 59-P2, and 59-P3 are made slow
to operate and slow to release in order to provide a guard
interval between closures of the priority gate and the
regular gates.

Release of the sequence circuit

Now, let it be assumed that the bid receiver in the
outgoing line cabinet, having access to the outlet or. out-
lets required to serve the director in incoming line cabinet
No. 00, as scized. Ground is now extended through
contact 102-CK1A-23 to the release lead 58-RLS. .
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The ground on lead 58-RLS is extended through con-

tacts 58-PC-3 and 58-59-P3-3 (operatéd), lead 58-PA
(looking toward the succeeding incoming line cabinet),
contact 58-59-PS-5 (operated), diode 58-SQR2, and
the winding of relay 58—-SQR to negative 48 volts, causing
relay 58-SQR to operate.

Relay 58-SQR operated

Locks up to ground, in the manner earlier described,
under control of contact 58-33-DGC3~1. Relay 59-PS
is now held operated -under ‘control ' of ground on lead
58-RLS extended through contacts 58-PC-3 and 59-P3-
3 (operated), lead 58-PA, contact 58-59-PS-5 (op-
erated), diode 58-SQRI, contact 59-PS-7 (operated),
and contact 59-61-ERA-~9 (operated).

When ground is disconnected from the release lead

58-RLS, relay 59-PS will release.

Relay 59-PS§ released

At contact 58-59-PS-3. disconnects ground from the
holding circuit for relay 58—P1 causing relay 58P1 to
release. :

Relay 58-P1 released

(1) At contact 59-58-P1-4 reconnects ground to the
priority gate (lead 59-PG), and thereby opens the priority
gate for amy future priority bids, or any other priority
bids which-were made after the priority gate had closed;

(2) At contact 59-58-P1-2 connects ground through
contact 59-58-PC-1: (operated), causing relay 59—P2 to
operate;

(3) At contact 59-58-P1-3 disconnects ground from
the locking circuit for relay 59-P3, causing relay 59-P3
to release; '

(4) At contact 58-P1-1 restores the circuit to the
condition to permit regular service via the A or B gates
after relay 59-P2 shall have operated, and after relay
59-P3 shall have released. The circuits are now in the
same condition as before the priority bid was made.

It should be noted that in the above descnptlon of the

priority request and bid, no mention is made of the
relays 59.AD, 59-BD, or 59-S (or the relays correspond-
ing thereto in other incoming line cabinets); these relays
not being involved in the operation of the pnonty gate.

In summation; the directors which are in readiness
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‘(6) At contact 40-58-TST¢-13 applies ground through
the series connected contacts 40-PBR4-2, '40-PBR4-1,
and 40-33-DGC-9 to lead 41-CC0, preparatory- to bid-
ding;

(7) At contact 40-58-TST@-7 disconnects ground
from the operating circuit of relay 40-PBR3;

(8) At contact 63-58-TST0-8 -disconnects ground
from the grid circuit of tube 63-VD2.

Relay 56-ERB operated

At contact 27-56-ERB-1 applies negative 48 wvolts po-
tential to the windings of relays 27-DCA@ to 27-DCAS9,

-inclusive, and to the windings of relays 27-DCB0 to 27—

DCB9, inclusive.
Relays 56-TST1 to 56-TST6, inclusive, operated
(1) At contacts 63-56-TST1-1 to 63-56-TST3-20,
inclusive; 63-56-TST2-1 to 63-56-TST2-20, inclusive;

63-56-TST3-1 to 63-56-TST3-20, inclusive; 63-56-
TST4-1 to 63-56-TST4-20, inclusive; and 63-56-TST5-

-1 to 63-56-TST5-20, inclusive, close circuits to 100 busy
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to make a cross-office bid are ‘given use of the-sequence- 45

circnit for cross-office bidding on a one-at-a-time basis,
and in the approximate chromological -order in which .

they have indicated their readiness to bid.

The light traffic on priority messages does not justify
using two gates for priority message service.
gate system is therefore reserved for the regular non-
priority messages.

CROSS-OFFICE BID
Initiation of bid

As previously stated, when a director is given the ability
to make a cross-office bid by the sequence. circuit, relay
58-TSTO is operated.

Relay 58-TST0 operated

The two-
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(1) Extends ground through contact. 58-TST¢-11 and

lights the SEQ CONN lamp 58-SC to indicate that the
sequence is applied to this particular cabinet; .

(2) At contact 56-58-TST0-9 completes the circuit
to operate relay 56-ERB;

(3) At contact.56-58-TST0-12 prepares an operating
circuit for relay 56-STU1;

(4) At contacts 56-58-TSTG0-1 to 56—58—TST 0-6, in-
clusive, respectively  closes operatmg circuits. for relays
56-TST1 to 55-TST6, inclusive, causing them to operate.
Relay 56-TST6A operates in parallel to relay 56-TST6;

(5) At contact-40-58-TST0-10 disconnects the series
connected windings of relays 40-ROK, 40-MICC, and
40-CLF relays from the bid. lead circuit; .
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test leads 63-BY00 to 63-BY99, inclusive, in cable 63~
111;

(2) At contacts 27-56-TST6-1 to 27-56-TST6-20,
inclusive, connect ground to respectively operate all re-
lays: 27-DCA# to 27-DCASY, inclusive, and 27-DCB@ to
27-DCB9, inclusive;

(3) At their respective No. 21 contacts (56—TST1——21
for example) provide locking circuits to ground: for
themselves;

(4) At series connected No. 22 contacts of relays
63-56-TST1 to 63-56-TST5, inclusive, close a circuit
whereby ground is extended through contacts 63-33—

DGC-8 and the winding of relay 63-PBR1 to negative

48 volts, causing telay 63-PBR1 to operate; )
(5) At contact 40-56-TST6-22 partially prepare an
operating circuit for relay 46-PBR3.

Relay 56-TST6A operated

(1) At contact 56-TST6A-1 disconnects- ground .ex-
tended through costacts 56-ERA2-1 and 56-58-TST0-9;

(2) At contact 56-TST6A-2 extends ground through
contact 56-52-RRB-2 fo the winding of relay 56~ERB,
and thus takes over the control of the operation of relay
56-ERB;

(3) ‘At contact 34-56-TST6A~3 partially closes ‘the
operating circuit for distributor. clutch release. magnet
34-DRTD of the dlrector transmitter dlstnbutor ma-
chine.

Test for idle bid receivers

‘It will be remembered that the operation of one of -
the relays 53-RR80 to 53-RR219, inclusive, at its respec-"
tive No. 3 contact (63-53-RR02-3, for example) closed
through its respective part of the circuit to one of the -
busy test leads (63-BY02, for example) in cable 63-111.

In the exemplary disclosure ‘of the invention, it will

be remembered that the circuitry is predicated on an =

equipment afrangement comprising a maximum-of fifty
incoming line cabinets' and two hundred fifty outgoing
line cabinets. FEach of the outgoing line cabinets- is
equipped with two bid receivers. - Therefore, a maximum
of five hundred bid receivers. may be furnished, one
hundred of which may be made accessible to the director
in all of the incoming line cabinets. To enable the cir-

cuits in any incoming line cabinet to ascertain whether or. i~

not a desired bid receiver ‘is busy, a maximum of one
hundred busy leads are provided, a maximum of two.
for each outgoing line cabinet, one of which: busy leads:

may be cross-connected to one and only one bid receiver .

in one and only one of the outgoing :line: cabinets..
Therefore, for each bid receiver which it ‘s desired 'to

use, there is a busy lead: (-BY) individual thereto.. ~All"

.-of the busy leads are connected across office and-appear -
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in all of the incoming line cabinets, and are connectable.
to the busy test circuit in any outgoing line cabinet. .






