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This invention relates to a telephone system and, miore
p:lrlucularly, to a system for automatically tlcketmg toll
calls

In automatic tell ticketing systems, data pertaining
to toll calls is autematically collected and stored in
various types of registers or temporary storage means.
This data is subsequently utilized in preparing different
forms of records which are used by the accounting de-
pariment or are forwarded to the calling subscriber in
conjunction with g perlodlc statement of chalges In-
cluded in the data stored in the registers is digital in-
formation representing the designation of called offices,
end this digital information is generally tramslated, dur-
ing a recording operation, into recorder controlling sig-
nals representing the usual combination of alphabetical
and numerical characters used in designating offices or
exchanges.

The translated called office information may also be
used, 'gen‘era‘l-ly in conjunction with calling office infor-
mation, in determining a rate structure to be utilized in
establishing a monetary charge to be assessed for a toll
call. The established rate structure is supplied to charge
calculating or computing means which are also controlled
by data pertaining to the duration of the toll call to
establish a monetary charge to be assessed for this
call. Following the completion of the translating and
calculating operation, or conjointly therewith, the trans-
lated called office designation and the established mone-
tary charge are recorded on any one of a number of
types of permanent records in conjunction with the other
collected data, such as the calling line number and the
date and time of filing the call.

Accordingly, one object of the present invention is to
provide a new and improved automatic toll ticketing sys-
tem.

Another object of the present invention is to provide
new and improved means for translating called office
digits into a combination of alphabetical and numerical
characters.

Another object is to provide called office translating
means which control the selection of different rate struc-
tures for use by charge calculating means.

Another objeet is to grovide new and improved means
for establishing diffetent rate structures in accordance
with calling ‘and called office and area information.

A still further object is to provide rate stiucture means
which are selectively operated to establish either a main
rate common te a plurality of offices in an area or special
rates for seélécted offices within a given area.

Another object is to provide new-and improved charge
computing means operated by rate and duration informa-
tion to establish a charge to be assessed for a toll call.

A further object is to provide improved charge cal-
culating means in which an initial charge is varied fol-
lowing the expiration of different selected overtime in-
tervals.

A still further object is to provide a charge calculator
including binary counting stages which are’ selectively
operated by duration representing impulses,

Another object is to provide new and improved mearns
for controlling the transfer of toll ticketing data from
register means to recording means therefor.

Another object is to provide time resporsive means
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for controlling the transfer of information to a common
recording means from a plurality of register means.

Another object is to provide time responsive means
for conirolling the recording of toll ticketing data by a
recording means,

Another object is to provide further control means
for a toll ticketing recorder which permits the operation
of the recorder when items of toll ticketing information
are not supplied thereto.

A still further objeet is to- provide control means for
a toll ticketing recorder to maintain a uniform. arrange-
ment of data entries on- a record medium..

Another object is to provide means for controlling the
operations of a toll ticketing recorder in accordance with
the amount of and the movements of a record medium
supplied thereto.

Other objects and advantages of the present invention
will become apparent from the ensuing deseription of
an illastrative embodiment thereof in the course of which
reference is had to the accompanying drawings in which:

FIGS. 1 and 2 are a block diagram of an automatic
toll ticketing system embodying the present invention
which is shown in cenjunction with a conventional auto-
matic telephone system;

FIGS. 3 and 4 are a block diagram showing certain
components of the telephone system illustrated in FIG. 1;

FIGS. 5 to 13, inclusive, illusirate a trunk cirenit
comprising a portion of the automatic toll ticketing sys-
tem shown in FIGS, 1 and 2;

FIGS. 14 to 19, inclusive, form a schematic drawing
illustrating the details of a clock and calendar circuit;

FIGS. 20 to 31, inclusive, illustrate the details of a
calling line identification matrix;

FIGS. 32 to 34, inclusive, illustrate the details of an
identifier circuit;

FIGS. 35 to 38, inclusive, illustrate the details of an
identifier sender-trunk finder;

FIGS. 39 to 50, inclusive, disclose the details of an
identifier sender allotter;

FIGS. 51 to 56, inclusive, show the details of a play-
back control circuit;

FIGS. 57 to 67, inclusive, illustrate the details of
a readout control circuit;

FIGS. 68 to 71, inclusive, illustrate the details of a
steering circuit;

FIGS. 72 to 74, inclusive, illustrate the details of an
electronic register for storing information relating to
the directory number of a called subscriber;

FIGS. 75 to 79, inclusive, illustrate the details of an
electronic register wherein is stored the station nmumber
of a calling subscriber;

FIGS. 80 to 82, inclusive, illustrate the details of a
called office code register wherein are stored ihe digits
forming the office code of the called subscriber;

FIGS. 83 to 89, inclusive, illustrate the details of an
office code interpreter circuit;

FIGS. 90 and 91 illustrate the details of a rate and
route marking circuit;

FIGS. 92 to 97, inclusive, illustrate the details of a
calendar register circuit in which are stored items of
information relating to the time and date of filing a toll
call;

FIGS. 98 to 103, inclusive, illustrate the details of a
charge computer for calculating the toll charge to be
assessed for a call;

FIGS. 104 to 116, inclusive, illustrate the details of a
carrier system for linking a local information collecting
and recording office with a remote information collecting
office which is schematically shown in FIG. 109;

FIG. 117 is a schematic drawing of a power supply
cireuit for the automatic toll ticketing facilities;
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FIG. 118 is a block diagram showing the manner in
which FIGS. 3 to 117 are positioned adjacent each other
to form a complete circuit diagram of an automatic toll
ticketing system forming an embodiment of the preseat
invention;

FIG. 119 is a block diagram disclosing the manner
in which FIGS. 1 and 2 are positioned adjacent each
other to form a complete schematic showing of the gen-
eral components of this invention;

FIGS. 120A-D are schematic views of portions of a
continuous magnetic tape on which are schematically indi-
cated the items of information stored in conjunction with
typical toll calls.

FIG. 121 is a table showing the manner in which the
operation of the readout control circuit translates received
information for selectively operating the printing recorder
to print numerical, alphabetical, and punctuation charac-
ters; and

FIGS. 122A-D illustrate toll tickets including the items
of information pertaining to each of a group of typical
toll calls.

Referring now to FIGS. 1 and 2 of the drawings, the
exchange network shown therein by way of example com-
prises a local Hudson office in which are terminated trunk
circuits extending to geographically remote areas such as
the Cleveland and Akron areas in which are located auto-
matic switching equipment which is utilized in conjunc-
tion with equipment provided in the Hudson office for
extending toll calls from the Hudson office to exchanges
Jocated in either the Cleveland or the Akron area. In
addition, the local Hudson office includes conventional
switching means for extending connections to local sub-
scribers which are not ticketed. Further, the network
includes a remote office, such as the remote Russell office
(FIG. 2), which is also provided with conventional switch-
ing equipment for completing nonticketed calls to local
subscribers and with trunks which extend to various geo-
graphically remote areas having exchanges to which calls
to be ticketed are automatically extended from the Russell
office.

Since both the Hudson and Russell offices are provided
with automatic dial equipment capable of extending toil
calls which are to be automatically ticketed, both of
these offices are provided with information collecting and
storing equipment which includes common means for de-
termining and storing, in register means comprising a
plurality of trunk recorders each individual to a trunk
circuit, the identification of the calied station and office,
the identification of the calling station, the date and time
at which the call was filed or placed, and the duration of
the call. Since the Hudson and Russell offices are geo-
graphically remote from each other, the information col-
lecting and registering means provided therein are entire-
ly separate and independent in their operation to provide
the above identified items of information. However, in
view of the cost of the recording equipment and its as-
sociated control equipment, a common recording equip-
ment is provided in the Hudson office which is capable
of providing permanent records of the items of informa-
tion stored in both are registering means in the Hudson
office and those similar means which are provided in the
remote Russell office. This recording equipment includes
means for storing all of the items of information enumer-
ated above, an office code translator for translating the
called office digits into alphabetical characters, a rate
and route marking circuit partially controlled by the office
code translator or interpreter, a charge computer or cal-
culato which utilizes information from the rate and route
marking circuit and the duration of each call for determin-
ing the monetary charge to be assessed therefor, and a
recording means in the form of either an automatically
operated printer or perforator which provides permanent
records individual to each toll call.

A playback operation, during which the individual
tickets or permanent records are produced in accordance
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with the stored items of information at the various offices,
is initiated at selected chronological intervals, manually,
or in response to an emergency start condition caused
by one of the registers becoming filled with stored infor-
mation. In response to any of these starting conditions,
a readout control circuit associated with the recording
apparatus is rendered effective to seize one or more play-
back control circuits, each having access to a group of the
local trunk recorders. These trunk recorders or registers
are successively interconnected with the recording ap-
paratus through the seized playback conirol circuits to
control the production of printed or perforated tickets,
each corresponding to one of the plurality of calls con-
cerning which information has been recorded in the seized
trunk recorder.

When it is desired to print tickets in accordance with
items of information stored in the registers located at
the remote Russell office, the readout control circuit seizes
a remote playback control circuit located in the remote
Russell office over a carrier link, communication between
the Hudson and Russell offices over the carrier link being
accomplished by a plurality of modulators and demodu-
lators having both pulse transmitting and control func-
tions. In this manner, the common recording equipment
at the Hudson office is effective to produce printed or
perforated toll tickets in accordance with the items of
information stored either locally in the Hudson office or
in the remote Russell office.

GENERAL OPERATION OF THE SYSTEM
Operation of the system on local calls

In order to place a nonticketed call from a subscriber
at a substation A located in the Hudson office to another
local subscriber at a substation B also located within the
Hudson office, the call is initiated by the calling subscriber
lifting the handset from its cradle to actuate the cradle
switch at the substation A, thus closing a calling loop
circuit over the line circuit 140 in the Hudson exchange.
When this loop circuit is closed, the line circuit 140 ap-
plies start ground potential to the sleeve conductor of the
iine multiple terminating at this line circuit and thus
marking the line against seizure on incoming calls, Also,
incident to operation of the line circuit 149, the numerical
identity of the calling line is marked in the bank contacts
of the finders, including the finder 341, having access to
this line, and start ground potential is applied to a
common allotter start lead extending to an alloter 145.
This allotter first functions to find an idle link in the
group having access to the calling line and, following the
seizure of an idle link comprising a finder and a selector,
a finder, such as the finder 141, operates in conjunction
with the allotter 145 to step the wipers thereof in two
directions until the wipers are moved into engagement
with the contacts terminating the line multiple individual
to the line circuit 14¢. When the line finding operation
is thus completed, the allotter 145 is dismissed, and the
calling loop circuit is extended through the finder 141 to
a selector 142 which forms the other portion of the link.
In response to this operation, the selector 142 returns
dial tone to the calling subscriber at the substation A to
indicate that the dialing operation can be initiated.

The first digit dialed at the calling substation produces
a response in the selector 142 which results in the wipers
of this selector being positioned opposite the level of
bank conductors in which are terminated trunks extend-
ing to the connectors of the group having access to the
called substation B and which includes a connector similar
to the connector 143. Also, in response to the impulses
provided by the dialing of the first digit, the selector 142
terminates the transmission of the dial tone to the calling
substation A. During the interdigit panse separating the
first digit and the second digit which is to be dialed, the
selector 142 tests the idle or busy condition of the con-
nectors having seizure trunks terminated in the selected
contact bank level and positions its wipers on the con-
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tacts thereof terminating the seizure trunk extendmg to
the first idle connector, such as the connector 143, in the
selected group. Thereafter upon seizure, the calhng loop
circuit is extended to the connector 143 in preparation
for receiving the impulses of the second and succeeding
digits dialed at the calling substation A.

The connector 143 responds to the impulses of the sec-
ond digit by moving its wipers in one direction to position
the same opposite the associated group of bank contacts
terminating the subgroup of ten lines including the called
line extending to the subscriber at the substation B. Dur-
ing the imterdigit pause separating the second and third
digits, the connector 143 is conditjoned to drive its wipers
in a second direction to select the particular desired line.
Accordingly, when this third digit is dialed, the connector
143 positions its wipers on the bank contacts terminating
the line multiple of a line circuit 144 to which the calied
substation B is connected. Thus, the calling line is se-
lected. The fourth and final digit dialed at the calling
substation A conditions the connector 143 to transmit
ringing current to the called substation B after the com-
pletion of a busy test operation. However, it should be
understood that, depending upon the size of the Hudson
office, it may be necessary to dial more than four digits
to control the operation of inferposed switching equipment
such as the selector 142 and the connector 143 in order
to extend = local connection from the calling substation
A to the called substation B.

Assuming that the line extending to the substation B
tests idle, the connector 143 automatically applies ground
potential to the sleeve lead of the line multiple individual
to the calling line circit 144 to guard this line against
subsequent seizure by other connectors having access
thereto and, substantially coincident therewith, transmits
ringing current to the called substation B.. Concurrently
with transmission of ringing to the called line, the usual
ringback tone signal is transmitied over the calling loop
circuit to inform the subscriber at the substation A that
the called substation is being rung.

When the call is answered at the substation B, the
connector 143 is automatically shifted to a talking posi-
tion in which voice currents are transmitted in either
direction between the substations A and B, When the
desired connection is released, either upon release by the
calling party or the last party, the connector 143 removes
holding' ground potential from the sleeve conductor of
the extended connection, thereby permitting the circuit
components 140, 141, 142, 143 and 144 to be restored
to a normal condition,

Operation of the system to collect and store items of
information pertaining to toll calls

A call to a remote exchange, such as an exchange lo-
cated in the Cleveland area, which is to be automatically
ticketed by the system of the present invention, is initi-
ated at the substation A in the same manner described
above in conjunction with a local call by the subscriber
removing the handset from the cradle thus closing the
cradle switch and extending the calling line loop to the
line circuit 140. Thereafter, the allotter 145 is operated
‘to cause the extension of the calling line loop through
the finder 141 to the selector 142.

The first digit to be dialed by the calling subscriber in
extending a toll call to a remote area or exchange is an
access digit by which the selector 142 is operated to select
a bank contact level in which are terminated trunk cir-
cuits extending to the desired area. Assuming that the
call is to be extended from the substation A in the Hud-
son office to a substation C located in an exchange in the
Cleveland area, an access digit “9” is dialed. The selector
142, in responding to these impulses, positions its wipers
opposite the ninth level of bank contacts in which are
terminated the seizure trunks extending to the trunk cir-
cuits which terminate the interoffice trunks extending to
the Cleveland area. During the interdigit pause separat-
ing the first and second digits, the selector 142 auto-
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matically moves -its wipers across the bank contacts of
the selected level in order successively to test the trunk
circuits to determine the idle or busy condition thereof
and switches through to the first trunk circuit, such as a
trunk circuit 126, which tests idle.

In seizing the idle trunk circuit 126 which terminates
an interoffice trunk extending to remote switching equip-
ment 138 located in the Cleveland area, the selector 142
switches the calling loop circuit through to the trunk
circuit 126 and thus conditions this circuit for receiving
the next dialed digit.

The next or party digit, which is dialed by the sub-
scriber at the substation A, is the first entry recorded in a
trunk recorder 127 individually associated with the trunk
circuit 126 and is not utilized for extending the connec-
tion to the called substation C. This digit has significance
only in determining the directory number of a calling sub-
scriber on a multiparty line but, since it is desirable to
provide an identical number of units of information in
the trunk recorder 127 in conjunction with all toll calls,
even private line subscribers are required to dial the party
digit which has no significance insofar as both the toll
tickets for these subscribers and the extension of the
connections are concerned.

In. the event that the calling substation is provided
with a conventional dialing device and is on a line having
multiparty service provided on a terminal per line basis,
the party digit which is dialed corresponds to the units or
ringing digit of the calling subscriber directory number.
This party digit is stored in the trunk recorder 127 and is
utilized in preparing the toll ticket inasmuch as the value
of this digit indicates the position of the substation on the

‘line and forms the units digit of the calling line identifica-

tion. However, as set forth above, this digit is not utlhzed
in controlling the extension of the connection.

If the calling substation is provided with a conventional
dialing device and is on a line having multiparty service
provided on a terminal per station basis, the assigned
party digit does not form a part of the directory number
of the calling subscriber but is utilized in the automatic
identification equipment to aid in determining the entire
directory number of the calling substation.

In addition, if the calling substation is provided with
a modified. dialing device of the type shown in either
Morris Patent No. 2,691,070 or MacCheyne Patent No.
2,691,071 and is on a terminal per station multiparty line,
the dialed party digit has an arbitrary value and is pro-
vided merely to insure a uniform number of items of
information for calls placed from different types of sub-
stations. In modified dialing devices of the above type,
additional contacts are provided which are selectively
controlled during windup operations to transmit ground
impulses to control the operation of the trunk circuit 126
during successive dialing operations, thereby to automati-
cally provide an indication of the position of the calling
subscriber on a multiparty line.

Returning now to the general operation of the system,
following the dialing of the access digit or digits, the
calling line loop circuit is extended to the trunk circuit
126 to prepare a circuit for operating a stepping switch
therein in accordance with the value of the party digit, to
perform a test to determine if the calling substation is
provided with a conventional or a modified dialing device,
and to prepare a circuit for recording dialed digits in a
magnetic trunk recorder 127 individual to the séized trunk
circuit 126. The construction and operation of the trunk
recorder 127 is fully disclosed in the copending applica-
tion of Howard S. Gleason, Serial No. 378,209, filed Sep-
tember 3, 1953. As set forth therein, the trunk recorder
127 comprises an endless loop of magnetic tape having
mark and space pulse transducing heads disposed -adja-
cent laterally spaced comtiguous areas of the magnetic
tape, thereby to provide two effective channels on the
magnetic tape for receiving mark and space pulse infor-
mation. The value of the digital information is recorded
on the magnetic tape by providing a number of mark



3,003,035

7

pulses on one of the channels of-the tape which is repre-
sentative thercof, and successive items of digital infor-
mation are separated from each other by the interposition
of.a single space. pulse in the other channel thereof. .Dur-
ing recording operations, the magnetic tape is advanced
step-by-step:following the recording of each discrete pulse
thereon.

Accordingly,-the. dialing -of ‘the assigned, party -digit by
the .subscriber .at -the calling .snbstation A - causes the
trunk. circuit 126-to provide -a:number of separate mark
pulses on the magnetic tape in the trunk recorder 127
which.is equal:to the value.of :the party- digit, and, there-
after, the trunk circuit: 126 provides a space pulse in the
space pulse.chapnel -thereof to separate the first item of
information from successive items of information which
are to be .stored thereon. -As set forth above, if the
calling .subscriber -is .on .a private :line, the party digit
does .not - have any significance insofar as-the identifica-
tion .of . the . calling .party is.concerned and, accordingly,
may-have .any arbitrary value, The same is true if the
calling substation includes a conventional or -a modified
dialing device and:is.on a:line on which service is. pro-
vided. on.a .terminal . per. station .basis. ‘However, if the
calling substation is on a line on which service is pro-
vided on a terminal per line basis, the number of pulses
recorded.in the magnetic trunk recorder 127 determines
the value of the party or units digit of the calling sub-
scriber directory number and is of significance in pre-
paring a toll-ticket. Accordingly, at this time the value
of the dialed party digit which determines the units digit
of the directory-number of terminal.per line subscribers
is stored in the trunk recorder 127.

‘As indicated above, in -addition to storing the party
digit in the trunk recorder 127, the dialing of the party
digit operates a stepping switch in the trunk circuit 126
to a position representing the value of the party digit.
The wipers controlled by the stepping switch are selec-
tively interconnected with a plurality of dialed party digit
register relays so that the setting of the stepping switch
selectively operates one or more of the dialed party digit
register relays as an indication of the value of the dialed
party digit. Since the value of the units digit of ter-
minal per line multiparty subscribers is determined by
the value of the party digit stored in-the-trunk recorder
127, the selective operation of the dialed party register
relays on calls placed from terminal per line substations
is not of any significance. However, with respect to sub-
stations on terminal.per station multiparty lines in which
the substation is provided with a conventional dialing
device, the value of the dialed party digit, as determined
by the selective operation of the dialed party register
relays, partially controls -the operation of the calling
line identification equipment to determine the directory
number of -this type of subscriber. If the terminal per
station multiparty subscribers are provided with modified
dialing devices, the selective. operation. of the dialed party
digit register relays is of no. significance, and, as set forth
above, .the dialed party digit may have any arbitrary
value,

The  calling subscriber next dials the digits required
to extend the connection to the called substation C which
may comprise -the seven digits -forming a conventional
25 dialing code, i.e. three office code digits and four
station number digits. The value of each of the dialed

digits -is directly -recorded on the magnetic tape of the -

trunk recorder 127 in the form of seven groups of mark
pulses, each including a number of pulses equal to the
value of the digit.in which the groups of mark pulses
are separated by.intervening space pulses. The stepping
switch .in the trunk circuit 126 is operated during the
interdigit pauses separating the seven digits dialed to
extend the connection to the called substation C, thereby
to count .the number of digits dialed. Following the
counting of a selected number of -digits, i.e. seven, the
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trunk circuit 126 prevents the recording. of any additional
digits on the tape of the trunk recorder 127.

As described above, when the calling loop .circuit .is
extended. to the trunk circuit 126, a-test is made.to;deter-
mine -the type of the dialing device provided- at:the.call-
ing substation, thereby to condition the trunk circuit 126
for different calling party identification operations. 'In
the event that the calling substation A is provided with
a-modified dialing device of the.type referred to -above,
grounded battery is applied to the trunk circuit 126 over
the HS lead of the extended switch train to cause-the
operation of a relay in the trunk circuit 126 which . con-
ditions this circuit to count the party identification pulses
automatically transmitted during the above described
dialing of the conventional 2-5 dialing code. More:par-
ticularly, the operation of this relay conditions a plu-
rality of party identification relays in the trugk circuit
126 for sequential operation under the control of a
party relay which is bridged across the tip and ring-con-
ductors of the extended calling loop. circuit. The pulses
transmitted during successive windup operations - of -the
modified dialing device at the calling substation A .inter-
mittently operate the party relay so that after a selected
number of dialing operations sufficient to provide a call-
ing party identification, ie. four dialing operations, a
selected one of the counting relays is operated as an indi-
cation. of the position of the calling substation on-.a mul-
tiparty line.

The stepping switch which, as described above, .is.suc-
cessively advanced during the interdigit pauses separating
the . digits dialed to extend the connection to the called
subscriber includes a wiper which, upon being. advanced
four steps, renders the party identification relays .in-
effective so that cnly the selected number of -dialing
operations are effective to conirol the setting .of :these
relays. The pulses provided by tbe modified dialing de-
vice at the calling substation are only effective.to-control
the operation of the party relay which is bridged.across
the tip and ring conductors and, accordingly, are ‘not
recorded on the magnetic tape of the trunk recorder-127.
Accordingly, at the completion of the dialing of four.of
the seven digits required to extend the connection to-the
called subscriber, an identification of the position of the
calling party on a multiparty line provided with modified
dialing devices is provided by the selectively operated
party identification relays in the trunk circuit 126.

-Following the extension of the connection through:the
equipment 138 in response to the seven dialed digits, as
described above, if the line of the called substation is
engaged in a call or otherwise busy, busy tone is-returned
over the calling loop circuit to the substation A and the
connection is released. However, if the called line cir-
cuit is idle and is seized, a supervisory relay in the trunk
circuit 226 operates in response to the receipt of answer
supervisory signals to initiate rotation of a timer.cam
individual to the circut 126 to reset the stepping switch,
and to.connect the motor magnet thereof to a source of
sixty i.p.m. signals so that the wipers thereof are stepped
over the contacis associated therewith at one second.in-
tervals. Following a predetermined grace period during
which the calling subscriber may release the connection
without being charged for a toll call, a wiper of the step-
ping switch moves into engagement with a contact which
is selectively strapped to the operating winding of an ad-
ditional supervisory relay, thereby causing the operation
of this relay.

The operation of the supervisory-assist relay associates

‘the trunk circuit 126 and the trunk recorder 127 with a

clock and calendar circuit 133, which is common to the

_plurality of trunk circuits located in the Hudson office. In

the event that the clock and calendar circuit 133 is busy,
the trunk circuit 126 holds until such time as the clock
and calendar circuit is released and, following the release
thereof, seizes this circuit so that a steering -relay chain
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cuit 133 are rendered effective to sequentially transmit
seven groups of mark pulses separated by space pulses to
the trunk recorder 127 which represent the date and time
at which the call is filed.

The clock and calendar circuit 133 includes separate
units minutes, tens minutes, -hours, day of week, date,
and month register switches, all of which are sequentially
operated under the contro! of one per minute impulses
delivered from a timer cam and pulsing contact arrange-
ment. JIn this manner the wipers of the plurality of
stepping switches are continuously adjusted to marking
positions representing the values of the tens and units
minutes digits, the tens and units hours digits, the tens
and units days digits, and a digital designation represent-
ing the month of the year. In order to distinguish calls
placed during business hours from those placed during
evening hours or on holidays, the circuit 133 increases the
value of the tens hours digit which forms a portion of a
twenty-four hour notation, i.e. “01” to “24,” by an incre-
ment of “2” during business hours. In addition, the
clock and calendar circuit 133 includes a calendar guard
relay which prevents the seizure of the circuit 133 during
either a manually initiated lamp display operation in which
the settings of the circuit are visually checked or when the
register switches are being advanced from a higher value
digital registration to a lower value digital registration.
The circuit associated with the calendar guard rélay
effectively stores an impulse which may be received from
the cam controlled contacts during the guarded interval
and subsequently utilizes this stored impulse to advance
the register switches to a correct setting following the
termination of either the display operation or a readout
operation during which the circuit 133 transmits informa-
tion to the trunk recorder.

In order to provide the series of mark and space pulses
for transmission to the trunk recorder 127, the counting
relay chain and the steering relay chain are provided,
both of which are driven by an independent transistorized
pulse generator. The steering relay chain renders the
wipers associated with the plurality of register switches
effective in a predetermined sequence to control different
cyclic counting operations of the counting relay chain dur-
ing which the mark and space impulses representing date
and time information are transmitted to the trunk recorder
127.

Following the completion of the transmission of the
date and time information to the trunk recorder 127,
ground is applied from the trunk circuit 126 over a com-
mon allotter start lead extending to an identifier sender
allotter circuit 129. The allotter circuit 129 is associated
with a plurality of independent identifier sender-trunk
finders, such as the elements. 131 and 132, and, in response
to the receipt of start ground on the allotter start lead,
associates an idle one of the identifier senders, such as
the identifier sender 131, with the trunk circuit by operat-
ing a trunk finder switch 131a to search for and seize the
trunk circuit 126. In addition, the identifier sender allot-
ter circuit 129 causes the operation of a cut-through relay
individual to the seized identifier sender 131 to intercon-
nect this circuit with an identifier circuit 13¢ which is
common to all of the identifier sender-trunk finders.

Following the association of the scized identifier sender
131 with both the trunk circuit 126 and the identifier cir-
cuit 130, the allotter 129 operates an identification relay
in the trunk circuit 126 to apply-an identification tone
back over the HS lead of the extended switch train to a
terminal or lead individual to the calling line circuit.
This lead or terminal is selectively interconnected with
an identification matrix 128 in accordance with the digits
forming the directory number of the calling substation.

The identification matrix 128 comprises ten individual
party matrices and a terminal per line matrix. Each of
‘the individual matrices comprises ten thousands,; hundreds,
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tens and units busses which are selectively mterconnected
w1th each of the individual line circuits through a plu-
rality of resistors to provide passive element matrices. In
response to the application of the alternating current
identification potential to the HS terminal or lead in-
dividual to the calling line circuit 120, a voltage is applied
over one each of the thousands, hundreds, tens, and units
conductors in-accordance with the values of the digits
forming the directory number of the calling subscriber.

If the calling substation is located on a line on which

party service is provided on a terminal per station basis,
the HS terminals of the calling line circuit are connected
to one or more of the individual party matrices in accord-
ance with the different directory numbers of the stations
on the line. The connections to the busses in each of the
party matrices is determined by the values of the four
digits forming the ‘directory numbers of the substations
on the line:
- If the calling-substation is on a line on which multlparty
service is provided on a terminal per line basis, the HS
terminal of the calling line circuit is connected to the
busses in the terminal per line matrix in accordance with
the values of the common thousands, hundreds, and tens
digits of the directory number of the substation.- The
value of the units digit is determined by the value of
the party digit dialed by the subscriber and which is re-
corded on the tape of the trunk recorder 127 and, accord-
ingly, the units resistor of the four element cluster indi-
vidual to a multiparty terminal per line circuit is con-
nected to any arbitrary bus but preferably one representing
a low value digit in order to reduce the number of the
mark pulses which are subsequently stored in the trunk
recorder and, accordingly, to reduce the length of the
magnetic tape which is required to store this digit.

If the calling substation is located on a private line, the
HS terminal of the line circuit is connected to a four
element cluster in the terminal per line matrix so that
single thousands, hundreds, tens, and units busses are
energized in accordance with the values of the four digits
forming the directory number of the calling substation.

- As indicated above, a relay in the trunk circuit 126 is
selectively operated upon extension of the calling line loop
to this circuit to condition a counting relay chain therein
for operation in accordance with station or party identifi-
cation ‘impulses transmitted by a substation having a
modified dialing device. This relay is operated by a signal
which is applied to the HS lead of the extended switch
train by the identification matrix 128. More specifically,
the HS terminals of calling line circuits having conven-
tional dialing devices associated therewith are connected

through resistors to ground in the matrix 128. On the

other hand, grounded battery is connected to the HS ter-
minals of the line circuits having modified dialing devices
associated therewith. By this means, the trunk circuit

126 is provided with information indicating the type of the

dialing device which is provided at the calling substation

-and, accordingly, conditions the trunk circuit 126 for
'different types of party identification operation.

Accordingly, the application of the alternating current
identification potential to the HS terminal individual to
the calling line circuit 149 causes the selective energiza-

‘tion of single thousands, hundreds, tens, and units busses
in accordance with the values of the digits forming the

directory number of the calling substation.” The common
busses in the separate party matrices extend to the con-
tacts of individually associated party matrix selection
relays, and the busses in the terminal per line matrix
extend directly to the input of the identifier circuit 130.
Therefore, if the calling substation is located on a private
line or on a line on which multiparty service is provided
on a terminal per line basis, the input of the identifier
circuit 130 is directly energized from the terminal per

‘line matrix when the tone is applied thereto.
75

On the other hand, if the calling substation is provided
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with either a conventional or a modified dialing device
and is on a multiparty line on which service is provided
on aterminal per station basis, the -selectively .energized
thousands, hundreds, tens, and -units busses in the indi-
vidual party matrices corresponding to the parties on the
calling line are terminated in the contacts of the matrix
selection relays .individually associated therewith. One
of the party matrix selection relays is selectively operated
under -the control .of either the party -digit register relays
or the party identification relays in the trunk circuit 126.
Therefore, since-only a single one of the matrix selection
relays is operated, only the energized busses in the selected
party -matrix are extended to the input of the identifier
circuit .130. It should be noted that the dialing of an
arbitrary digit by the calling subscriber when the calling
substation is located on either a private line or a multi-
party line on which service is provided on a terminal per
line basis causes the operation of a matrix selection relay
during an identification operation, but this does not pro-
vide false identifications at the input of the identifier cir-
cuit 130 inasmuch as the HS terminals of line circuits hav-
ing these types of service are not connected to any of the
party matrices but are connected only to the terminal per
line matrix. Accordingly, the selective operation of a
party matrix selection relay does not interconnect ener-
gized digit marking leads to the input of the identifier
circuit 136 during the identification of other than terminal
per station .substations.

The identifier circuit 13¢ comprises four groups of ten
amplifiers having -thyratron tubes associated with the
outputs thereof. Therefore, when the ‘identifier circuit
130 is energized by the signals supplied over the common
thousands, hundreds, tens, and units leads, a single digit
manifesting thyratron tube is fired in each of the thou-
sands, hundreds, tens, and units denominational groups
of tubes, thereby causing the operation of correspondingly
designated relays in the seized identifier sender circuit
131. Since the operation of these relays completes the
determination of the calling line directory number, the
operated identifier sender 131 signals the allotter circuit
129 to release both the common identifier circuit 139 and
the .identification matrix 128 so that these components
are free to be associated with another identifier sender,
such as the element 132, without waiting for the operated
identifier sender 131 to complete the transmission of the
information stored .therein to the trunk recorder 127.

The identifier sender 131 includes four groups of ten
register sender relays which are operated, as set forth
above, to store the values of the four digits comprising
the directory number of the calling subscriber. In addi-
tion to registering the values of these digits, the four
groups of relays in the identifier sender provide pulsing
or sending means for transmiting groups of mark pulses
to the trunk recorder 127 of the seized trunk circuit 126
in.accordance with the values of these stored digits. The
identifier sender 131 includes a .group of steering relays
which sequentially permit each of the groups of relays
to sequentially restore and, in doing so, to transmit four
groups of mark pulses to the trunk recorder 127 with
space. pulses interposed therebetween. Following the trans-
nnission of the mark pulses representing the thousands,
Jhundreds, tens, and units digits of the directory number
.of the calling substation, the identifier sender-trunk finder
131 is released and disconnected from the trunk cir-
cuit 126.

In the event that an adequate calling subscriber identi-
fication is not transmitted to the identifier sender 131
during a calling line identification operation, a no-identi-

fication relay in the trunk circuit 126 is operated to cause ,

:group busy tone to be applied to the tip and ring con-
.ductors of the extended connection and to also cause the
trunk circuit 126 to apply an end-of-call or COE signal
comprising simultaneous mark and space impulses to the
:magnetic tape of the trunk recorder 127. The operation
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of the no-identification relay also releases the extended
connection, and, accordingly, the subscriber must reini-
tiate the call, thereby .preventing the establishment of
calls which must be ticketed -without the provision of
adequate identification information on the tape of the
trunk recorder 127.

Referring back to the operation of the trunk circuit
126, the operation of the supervisory and supervisory-
assist relays therein, which initiate the storage of date and
time and calling line identification information in the
recorder 127, also operates the timer clutch forming a
portion of a timing mechanism individual to the trunk cir-
cuit 126. This timer mechanism, which is fully disclosed
in the copending application of Armistead Wharton, Serial
No. 430,548, filed May 18, 1954, now Patent No. 2,814,-
683, comprises pulsing contacts which are selectively
controlled by a cam of a predetermined configuration
which provides a mark pulse after a time interval of
slightly more than one minute.and subsequent mark pulses
occurring at one minute intervals, The increased length
of the original pulse provided by the individual trunk
timer in the trunk circuit 126 provides a .grace period
corresponding to the inherent release or disconnect time
of -the extended switch train to prevent charging a sub-
scriber for the time elapsed between the termination of
the call by the subscriber and the completion of the re-
lease of the equipment to interrupt the storing of duration
impulses in the trunk recorder.

"These -one minute duration impulses are applied to
the trunk recorder 127 until such time as supervisory
signals are received by the trunk circuit 126 indicating
that the connection has been terminated. At this time
the trunk circuit 126 transmits a space signal and a.COE
signal to the trunk recorder 127 which are recorded on
the magnetic tape. Following the recording of the COE
signal, the trunk circuit 126 applies a series of advance
pulses to the trunk recorder 127 to provide a short tape
runout, thereby to physically separate the data relating
to successive calls on the tape. The termination of the
call releases the switching equipment including the finder
141 and the selector .142, and also releases the trunk
circuit 126 to permit this equipment to be seized for use
in extending and completing additional toll calls.

At the time the trunk circuit 126 is released, the mag-
netic tape in the trunk recorder 127 has the following items
of information recorded thereon in the form of groups
of mark pulses separated from each other by space pulses:

(1) A dialed party digit.

{(2) "The directory number of the called subscriber.

(3) The date and time of placing the tcll call in the fol-
lowing order:

a. Tens and units digits of the months designation
as.one group of mark pulses.

b. Tens and units days,

.¢. Tens and units hours.

d. Tens and units minutes.

(4) The directory number of the calling subscriber.

.(5) The duration of the toll call in the form of a single
group of mark pulses each representing a ons minute
interval.

(6) A COE signal representing the end of the items of
information pertaining to a single toll call and compris-
ing simultaneous mark and space pulses.

Obviously, the above information representing the items
pertaining to only a single toll call can be endlessly re-
peated. on the magnetic tape of the trunk recorder 127
within the recording capacity thereof in response to addi-
tional seizures of the trunk circuit 126.

In the .event that a connection is to be extended to
a-substation D located in the Akron area, the subscriber
initiates the call, as described above, to cause the line
finder 141 to seize the calling line circuit 148 and to con-
dition the selector 142 for operation. Assuming that, in

order to reach the remote switching equipment 137 located
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in the Akron area, it is necessary to dial two access digits,
ie. “18.” The first digit “1” dialed by the subscriber
causes the wipers of the selector 142 to advance to the
first level and, during the interdigit pause, to search over
the first level of contacts to seize an idle selector, such as
a selector 146. The calling subscriber then dials the sec-
ond access digit “8” in response to the impulses of which
the sclector 146 advances its wipers to the eighth level of
contacts. In the interdigit pause following the second
dialed digit, the wipers in the selector 146 automatically
test over the contacts in the eighth level to seize an idle
trunk circuit, such as a trunk circuit 135, which terminates
an interoffice trunk extending to the remote switching
equipment 137 located in the Akron area and which has
access to the line circuit of the called substation D.
Incident to seizure of the trunk circuit 135, the calling Ioop
is extended from the line circuit 146 to the trunk circuit
135 having individually associated therewith a magnetic
trunk recorder 136.

Following the seizure of the trunk circuit 135, the
subscriber at the substation A dials the conventional 2-5
dialing code to extend the connection through the remote
switching equipment 137 to the called substation D. The
trunk circuit 135 then controls the transmission of the
items of information pertaining to the call to the trunk
recorder 136, which items are established under the con-
trol of the clock and calendar circuit 133, the identifica-
tion matrix 128, the identifier circuit 130, the identifier
senders 131 and 132, and the identifier sender allotter
129, as set forth above.

Referring now to the remote Russell office shown sche-
matically in FIG. 2 of the drawings, therein is located
common information collecting and registering equip-
ment 245 which is similar to that located in the Hudson
office. More specifically, this common equipment in-
cludes an identifier circuit, a group of identifier sender-
trunk finders, an identification matrix, an identifier sender
allotter, a plurality of trunk circuits and associated trunk
recorders, all of which operate in the manner set forth
above in conjunction with the description of the similarly
designated units of equipment in the Hudson office. The
automatic dial equipment provided in the Russell office
has access to interoffice trunks through these trunk circuits
so that, in extending a call which is to be automatically
ticketed, the same items of information are provided in
the trunk recorders located in the Russell office as are
provided in the trunk recorders 127 and 136 located in the
Hudson office. Each of the trunk recorders is capable of
.storing items of information pertaining to a plurality of
calls. . ’

Operation of the systems to record the stored information

In order to provide a permanent record of the items
of information stored in the Hudson and Russell offices,
a common- recording equipment (FIG. 2) is provided
which may be located in the Hudson office. This common
_equipment sequentially seizes each of the individual trunk
recorders such as the recorders 127 and 136 located in
the Hudson office and causes the transmission of the reg-
istered information stored therein to control the operation
of a recorder 220 which provides either a printed or a
perforated record, each individual record containing the
items of information pertaining to a single toll call.  This
recording equipment is also rendered effective over a car-
rier link extending to the Russell office to cause the trans-
mission of the information stored in the remotely located
trunk recorders in the Russell office to the Hudson office
wherein individual records including the items of informa-
tion stored in the trunk recorders in the Russell office are
provided.

More specifically, in normal operation, a readout con-
trol circuit 210 is placed in operation under the control
of a start ground signal provided by the clock and cal-
endar circuit 133 over a start conductor 161 at a selected
time, preferably in the early hours of the morning when
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traffic is at its lowest level. ~The application of start
ground to the readout control circuit 214 initiates op-
eration of a stepping switch 218a associated therewith to
advance over a plurality of contacts associated there-
with to which are connected a plurality of ‘playback
control circuits, such as the playback control circuit 20€.
Each of the playback control circuits has access to a plu-
rality of trunk recorders, so that, in response to seizure
of the playback control circuit 200, a stepping switch
200a is operated to search for and seize in sequence the
plurality of trunk recorders to which it has access, includ-
ing the recorders 127 and 136. In response to the seizure
of the trunk recorder 127, the readout control circuijt 210
causes a plurality of register circuits 249, 250, 260, 280,
and 296, and a charge computer 270 to be reset to a nor-
mal condition to prevent an incorrect storage of informa-
tion due to spurious operation of the registers by the tran-
sient voltages due to the switching operations during which
the trunk recorder 127 is seized.

In addition, the playback control circuit 200, in seizing
the trunk recorder 127, completes a path from the trans-
ducing heads in the trunk recorder 127 through amplify-
ing means in the playback control circuit 269 and the
readout control circuit 21¢ to a common mark pulse con-
ductor 211 and a space pulse conductor 212, which, lat-
ter conductor extends to a steering circuit 230.  Further,
as an incident to seizure, a clutch magnet in the trunk
recorder 127 is energized to rapidly advance the mag-
netic tape therein past the transducing heads to generate
mark and space pulses, and an erase head also forming a
part of the trunk recorder 127 is energized to erase the
magnetic tape as the stored mark and space pulse informa-
tion is transmitted. . :

The steering circuit 230, which is energized by the
space pulses applied to the conductor 212, comprises a
gaseous tube counting chain which is -advanced step-by-
step in response to the receipt of each space pulse. Each
of the tubes forming the steering chain is connected
through a steering cable 231 to the input or drive tube in
each of the plurality of digit registers in each of the fol-
lowing register groups:

(1) A clock and calendar register circuit 286;

(2) A calling station number register circuit 260;

(3) A called station number register circuit 250;

(4) A called office register circuit 299; and

(5) An elapsed time register circuit 240.

Since the items of information stored on the magnetic
tape in the trunk recorder 127 are transmitted therefrom
in the same order that they are recorded on this tape dur-
ing an information collecting and registering operation,
the interconnections between the steering circuit 230- and
the plurality of register circuits are such that the groups
of mark pulses representing the items of information: are
sequentially applied to the correct ones of the electronic
registers. . Accordingly, the steering circuit 230 causes
the items of information pertaining to a single toll call to
be sequentially applied to the corresponding register cir-
cuits provided therefor in the recording equipment.

Each of the register circuits, such as the clock and
calendar register circuit 280, comprises a plurality of
gaseous tube counting chains which are operated step-by-
step in accordance with the number of mark pulses ap-
plied thereto. -Since the number of mark pulses repre-
sents the value of the digit to be stored, the on condition
of a selected tube in each of the digit counting chains rep-
resents the value of the digits stored on the magnetic tape
of the seized trunk recorder 127.

Since the first item of information stored in conjunc-
tion with each toll call is the dialed units or party digit,
this item is the first item to be stored in the electronic
registers associated with the recording equipment located
in the Hudson office. Accordingly, the input of the
dialed party digit counting chain in the calling station
number register circuit 260 is rendered effective by the
steering circuit 239 to receive the first group of mark
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pulses representing the value of the dialed digit which,
as set forth-above, may either have an arbitrary value or
may have a value representing the units digit of the di-
rectory number of a calling subscriber on a multiparty
line on which multiparty service is provided on a ter-
mina] per line basis.

Following the storage of this item of information, the
next three space pulses received by .the steering circuit
230 sequentially render the inputs to three called office
code digit counting chains forming the called office regis-
ter.circuit.29¢ responsive to the mark pulses on the com-
mon conductor 211. .Accordingly, the next three groups
of mark pulses operate the three sequentially conditioned
digit counting chains in the called office register circuits
so.that the three dialed digits representing the designation
of the called office are stored in the called office register
circuit 299.

Since the digits identifying the called office are nor-
mally expressed as two alphabetical characters and a
single numerical .character, an office code interpreter cir-
cuit 295 is. provided which is connected to the anode cir-
cuits of the tubes forming the counting chains in the
called office register circuit 296. Following the storage of
the three called office code digits, the readout control cir-
cuit 218 causes the office code interpreter circuit 295 to
translate the digital information in the called office regis-
ter .circuit 290 into marking conditions representing two
alphabetical characters and a single numerical character,
which information is subsequently utilized to provide a
permanent printed or perforated record of the called
office designation. In addition, a portion of the informa-
tion provided.by the translation of the called office code
digits by the office code interpreter 295 is applied to a
rate -and route marking circuit 275 to establish one por-
tion of the information mneeded for establishing the rate
at which the monetary charge is to be established for the
call.

The rate and route marking circuit 275 is also pro-
vided, by either the playback control circuit 20¢ or by
the readout control circuit 210, with an item of informa-
tion designating the office in which the calling subscriber
is located. This information is utilized by the rate and
route marking circuit 275 in conjunction with the in-
formation relating to the called office provided by the
office code interpreter circuit 295 to establish a rate struc-
ture which is transmitted to the cost computer 27§ for use
therein in establishing the monetary charge to be assessed
for the toll call. In addition, the rate and route marking
circuit 275 utilizes the information relating to the calling
office to provide information pertaining to the alphabeti-
cal and numerical designation of the calling office to the
calling station number register circuit 268 so.as to pro-
vide marking conditions therein representing the two
alphabetical characters and the single numerical character
forming the designation of the calling office.

‘More specifically, the rate and route marking circuit is
provided with information relating to the designation of
local calling offices by the playback control.circuit 260.
When the stepping switch 2684 associated with the play-
Jback .control circuit 200 seizes a trunk recorder, such as
the trunk recorder 127, this switch marks a contact simi-
lar to the contact connected to the conductor 261 which
extends to the rate and route marking circuit 275. = The
marking condition on the conductor 201 is representative
of the calling office inasmuch as each irunk recorder
and its associated trunk circuit are used in extending
calls from only a single office or exchange, such as the
Hudson office. Accordingly, the seizure of the trunk re-
corder 127 by the playback control circuit 28¢ provides
a-marking condition on the conductor 21 indicating to
the rate and route marking circuit 275 that the calling
station is located in a particular office. In a similar man-
ner, when the playback control circuit 260 seizes the
trunk -circuit 135 and its associated trunk recorder 136
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lished on a conductor 262 which indicates to the rate and
route marking circuit 275 that the calling subscriber is
located within a designated office.

Simultaneously with the operation of the office .code
interpreter circuit 295 and the rate and route marking cir-
cuit 275, the steering circuit 23¢ sequentially renders a
thousands digit counting chain, a hundreds digit counting
chain, a tens digit counting chain, and a units digit count-
ing chain forming the called staiion number register cir-
cuit 250 effective so that the next four groups of mark
pulses transmitted from the seized trunk recorder 127
selectively operate these counting chains to manifest the
values of the thousands, hundreds, tens and units digits
forming the directory number of the called substation.

Thereafter, the steering circuit 230 sequentially renders
a months counting ring and chain, a tens days counting
chain, a units days counting chain, a tens hours counting
chain, a units hours counting chain, a tens minutes count-
ing chain, and a units minutes counting chain sequentially
effective to receive the next seven groups of mark pulses
transmitted from the seized trunk recorder 127 so that
tubes are selectively fired in the clock and calendar reg-
ister circuit 288 to manifest the values of the digits form-
ing the date and time information.

The steering circuit 239 next renders the elapsed time
register circuit 240 effective, which circuit comprises a
units minutes counting ring and a tens minutes counting
chain. Accordingly, the series of mark pulses represent-
ing one minute intervals of elapsed time in the length of
time that the comnection was established are applied to
the elapsed time register circuit 24¢ and are counted
therein to provide an indication of the length of the toll
call.

Simultaneously therewith, the mark pulses are trans-
mitted from the elapsed time register circuit 240 to the
cost computer 270. The cost computer 270 comprises a
base time counting chain, a pair of binary counting stages
forming a nickel or five cents counting arrangement, a
ten cents or dimes counting ring, and a dollars counting
chain. As set forth above, the rate and route marking
circuit 275 provides the cost computer 270 with the rate
structure at which the charge to be assessed. for the call
is to be established. This rate structure includes a mini-
mum base time period for which a minimum charge is
made, and the rate and route marking circuit 275 causes
the counting means in the charge computer 270 to be
primed with the predetermined minimum base charge
which is to be charged for the base time interval. The
rate structure also includes an overtime charge whereby
a selected increment of cost is added to the basic charge
for various overtime intervals.

In operation, the duration impulses supplied from the
elapsed time register circuit 240 are applied to the base
time counting chain so that, following the predetermined
time established by the rate structure for which the mini-
mum charge has been established, the duration impulses
are applied directly to the counting chains so that these
counting chains are sequentially operated in steps of vary-
ing monetary value to vary the basic charge in accordance
with the length of the overtime interval to provide thereby
a monetary charge which is to be assessed for the toll
call, this charge being manifested by a plurality of selec-
tively fired tubes.

Following the transmission of the elapsed time or dura-
tion information from the seized trunk recorder 127, a
COE signal comprising simultaneous mark and space
pulses is transmitted to the readout control circuit 210.
The receipt of this signal causes the operation of 2 COE
relay to arrest movement of the magnetic tape in the
trunk recorder 127, thereby to terminate the transmission
of mark and space information from the trunk recorder
127 to the recording apparatus. In addition, the receipt
of a COE signal together with the preceding operation
of a call-complete relay, which indicates that the neces-
sary amount of information has been received by the plu-
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which extends to the rate and route marking circuit 275.
Since all of the information transmitted from the Russell
office relates to toll calls placed from the remote Russell
office, movement of the switch 210 into a position in
which the local carrier equipment 215 is seized indicates
to the rate and route circuit 275, by means of the con-
ductor 213, that all of the data nextto be stored in the
electronic registers relates to calls placed from the Russell
office. ‘This information, as set forth above, is utilized
not only to provide a portion of the rate structure which
is supplied ‘to the charge computer 270 but is also utilized
to provide calling. office “désignation information to the
calling station number register circuit 260.

Following the playback of all of the stored items of
information in both the Hudson and the Russell offices,
operation of the readout control circuit 210 is termmated
until such time as it is next initiated under the control
of the clock and calendar circuit 133.

In order to prevent a trunk recorder, such as the re-
corder 127, from holding its associated trunk circuit, such
as the circuit 126, out of service when the magnetic tape
in the trunk recorder 127 becomes filled with items of

information, operation of the readout control circuit 210 .

may be initiated in response to this emergency condition.
In the case of the trunk recorders 127 and 136 which are
located in the Hudson office, ground is applied to an
emergency start lead by the filled trunk recorder which
initiatés operation of 'the readout control circuit 210 to
seize only the playback control circuit having access to
the filled recorder and operation of the seized playback
control circuit to seize only the filled trunk recorder.
Following the transmission of all of the items of informa-
tion stored on 'the tape of the filled recorder, the readout.
control circuit 210 and the seized playback control circuit
are returned to a mormal condition. In a like manner,
the filled condition of a trunk recorder located in the
Russell office is signified by a tone frequency or carrier
signal which is transmitted over the carrier link by the
remote carrier equipment 225 and demodulated by the

local carrier equipment 215 to cause the application of ¢

an emergency start condition to the readout control cir-
cuit 210. This emergency start signal initiates a cycle of

operation of the readout control circuit 218 during which

the remote playback control circuit 235 is seized and
the filled trunk recorder is seized and played back. Fol-
lowing the readout of the filled recorders, the system is
returned to a normal condition,

To facilitate an easy understanding of the detached
contact type of drawings utilized in the following descrip-

tion of an illustrative embodiment of the invention, a.

combined numencal and alphabetical designation has been
utilized to identify many.of the relay structures and manu-

ally operated keys forming the schematic circuit diagram .

of the automatic toll ticketing system. The windings of
the relays are identified by one or more numerical digits
indicating the figure of the drawings on which the relay
winding is to be-found followed by a group of alphabetical
characters designating the relay. The contact pairs of the
various relays in the schematic circuit diagram are also

designated’ by a composite alphabetical and numerical

designation in which one or more numerical characters
identifying the figure of the drawings on which the con-
tact pair is located is followed by a group of alphabetical

characters indicating.the relay of which the contacts form -

a part. One or more numerical characters are added to
this-designation to individually designate the different con-
tacts of the same relay appearing in a single figure of the
drawings,

As an’example, a clutch switch slave relay having an
operating winding located. on FIG. 12 of the drawings is
designated 12CSS and the contacts of this relay which

pa1r formmg a part of. thls relay’ also appears in FIG. 11
of” the drawmgs and, accordmgly, is designated 11CSS1,
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to indicate the first contact pair of the CSS relay located
in FIG. 11:

In-addition, certajinr of the keys-forming a part of
the schematic diagram and which may be-either auto-
matically or manually operatéd are designated by one or-
more alphabétical - characters identifying the key. The.
contacts on the key are designated by one or more nu-
merical characters indicating the figure of the drawings
on which the contacts are located followed by the alpha-
betical characters identifying the ‘key and one or more
numerical characters individually designating the differ-
ent contact pairs of the key which appear in the same
figure of the‘drawings. For instance, a ticket key TK
includes contacts 53TK1, §5TK1, and 56TK1 located in
FIGS. 53,55, and 56 of the drawings, a single contact
pair on this key being provided in each of these figures. .

The remaining components in the schematic diagram .
are identified by solely numerical designations in which .
the digits other than the last two designate the figure of
the drawings on which the element is located. For in-

“stance, a jack located in FIG. 5 of the drawings is desig-

nated as 500, whereas a ribbon shift magnet located in
FIG. 62 of the drawings is designated 6200. As a further
example, the identification matrix located in the Russell
office which appears on FIG. 109 of the drawings is desig-
nated 14930,

To aid in locating the alphabetically designated relays -
and Kkeys of the automatic toll ticketing system in the
figures of the drawings forming a schematic illustration
thereof, the following table lists, in - alphabetical order,
the circuit components. together with the figure .of the
drawings.in which the relay winding is located and the
figure or figures of the drawings in which the various listed -
contacts controlled thereby are provided.

Component | Winding| Contacts || ‘Component | Winding | Contacts
(Figure) | (Figure) (Figure) | (Figure)
- N 117 117- 1| ADGoceea 89 83~ 1
117- 2 841
117- 3 84- 2
86- 1
PN O R N—— 65 65- 1 89- 1
ADA 89 83-1 8- 2
______ 84 1 || ADHoeorao 89 83-1
84-2 84~ 1
84~ 3 86-1
85- 1 87- 1
85~ 2 89-1
86- 1 89— 2
87— 1
801 ADK . s 151
8- 21 ALC.ceueee 18 18+ 1
18- 2
ADB....... 89 83-1 —
85— 1 18- 3
85~ 2| ALK e [elaceaaas 18-1
86-1
86~ 2 || ALM.___... 13 5-1
86--3 10- 1
87-1 12-1
89-1 13- 1
80~ 2 13- 2
i3~ 3~
ADC.._..... 89. 83-1
84- 1] ALO.eeas 18 17-1
85~ 1 .
85~ 2 1 ALT. ... 18 181
86-1 18- 2
87-1 19-1
80- 1
89-2 [ AMS.cmuenn uzi o our-1
- 17— 2
ADD____... 80 84- 1
84- 21 AB cemmoaen 65 64- 1
86- 1. 64~
87-1. 65—
89-1 65~
89-2 65—
ADE.icaunn 89 83- 1| BOuoeauueen 5 5~
83-2
83-31.
84- 1| ' BDA_..... 88 83~
86-1 | . 83-
8- 1 83—
89- 2 83~
. 84~ 1
ADFlircacns 89- 83~1 86~ 1
8- 1 86 2
86-.1 86- 3
89-1 88-1
80-2 88--2
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rality of electronic registers, causes the operation of a
plurality of prepare-to-read relays, the operation of these
relays conditioning the plurality of tube registers for con-
trolling the operation of the recorder 220.

In order to sequentially apply the stored items of in-
formation to the recorder 220, a readout relay counting
chain is provided. The contacts of the counting chain
relays sequentially. interconnect the anode circuits of the
tube registers with a common readout cable extending to
a plurality of readout relays in the readout control circuit
219, which relays directly control the selective operation
of permutation means for controlling the operation of
either a conventional perforator or an automatic type-
writer or printer. Therefore, as the readout relay chain
is sequentially advanced, the various items of information
forming a toll ticket are transmitted to the recorder 220
in accordance with the step-by-step operation of the relays
forming the chain. Some of the relays do not include
contacts which are interposed in the anode circuits of the
tubes in the registers but include contacts which are selec-
tively closed to ground combinations of conductors ex-
tending to the readout control circuit 218 which represent
either control operations such as a carriage return or
punctuation characters which are interposed between the
various items of numerical and alphabetical information.

When the readout relay chain has reached the end of
its cycle of operation, a plurality of relays are operated to
cause successive carriage return operations of the recorder
220, thereby to space out the end of the paper web.
Concurrently therewith, a reset relay in the readout con-
trol circuit 210 is operated to remove the registered items
of information from the gaseous tube counting chains and
rings forming the electronic register circuits, When the
last relay in the counting chain is operated, a severing or
cutting solenoid is energized, thereby to cause ticket sever-
ing means associated with the recorder to sever the spaced
out end of the web to form a discrete ticket which is dis-
placed by ejecting means into a receptacle adapted to re-
ceive a plurality of such tickets. The severing and eject-
ing means may be of the types disclosed in the copending
applications of Howard S. Gleason, Serial No. 397,185,
filed December 9, 1953, and of Armistead Wharton and
Richard Dever, Serial No. 532,072, filed September 1,
1955, now Patent No. 2,780,288. Concurrently with the
severing of the ticket and the resetting of the gaseous
tube registers, movement of the magnetic tape in the
seized trunk recorder 127 is reinitiated so that mark and
space pulses are again transmitted to the electronic register
circuits under the control of the steering circuit 230 to
provide stored items of information for controlling the
next cycle of operation of the recorder 220.

In this manner, all of the items of information relating
to the toll calls recorded on the tape of the trunk recorder
127 are played back to the common recording apparatus
in the Hudson office to cause the production of a plurality
of discrete permanent records, each containing the items
of information pertaining to a single toll call. However,
in the event that any of the calls relate to incomplete
calls concerning which inadequate information is stored
in the gaseous tube registers, the readout control circuit
216 is provided with means for clearing the registers with-
out causing the operation of the recorder 220.

Following playback of all of the items of informaticn
stored on the tape of the seized recorder 127, the seized
playback control circuit 260 is rendered effective to se-
quentially seize the remaining trunk recorders, such as
the trunk recorder 136, so that the items of information
stored therein are recorded on permanent records under
the control of the readout control circuit 210. Thereafter,
following a time interval during which information is not
transmitted to the readout control circuit, time respon-
sive means therein operate to cause the stepping switch
2160a to seize the next idle playback control circuit, similar
to the playback control circuit 200. Thereafter, this
seized playback control circuit causes the transmission of

10

15

20

25

30

35

40

45

50

55

60

65

70

75

3,003,085

: 18 .
the items of information stored in the plurality of trunk
recorders to which it has access, the tape in each recorder
being erased following the transmission of the items of
information to the recording apparatus.

In order to transmit the items of information stored
in the collecting equipment 245 located in the remote
Russell office, the stepping switch 2104 seizes local carrier
equipment 215. This equipment provides a seizure signal
which is transmitted over an intervening link, such as a
telephone line, to remote carrier equipment 225, which
seizes the playback control circuit 235. More particu-
larly, the local carrier equipment 215 includes an erase
modulator, a clutch modulator, a local hold demodulator,
a space pulse demodulator, an alarm demodulator and a
mark pulse demodulator which are coupled to the carrier
link through band pass filters, there being four frequencies
assigned for transmitting mark, space, clutch, and erase
information between the Hudson and Russell offices. The
four frequencies are selected in the audio frequency range
so that they are satisfactorily transmitted over a tele-
phone line between the Hudson and Russell offices with-
out excessive attenuation and phase shift. Further, the
frequencies are so allocated in the frequency spectrum
which is efficiently transmitted by a telephone line so as
to leave a portion of the frequency spectrum available
for use in transmitting conventional telephone signals
over the line. Therefore, the conventional telephone
equipment located in the Hudson and Russell offices is
coupled to the line by a low pass filter which isolates the
telephone signals from the carrier signals.

. The Russell office is provided with a mark modulator,
a space modulator, a clutch demodulator, and an erase
demodulator. The mark and space modulators in the
Russell office, following the seizure of a trunk recorder
in the information collecting and storing equipment 245
by the playback control circuit 235, provide mark and
space pulse modulated carrier signals which are demodu-
lated by the space and mark pulse demodulators in the
local carrier equipment 215 at the Hudson office, these
demodulators providing mark and space pulses which
control the operation of the steering circuit 230 and the
electronic registers in the same manner as the mark and
space pulses provided by the local trunk recorders 127
and 136. The clutch modulator in the local carrier equip-
ment 215 is intermittently operated by the readout con-
trol circuit 210 to control the movement of the magnetic
tape in the seized trunk recorder in the Russell office by
transmitting a clutch carrier or tone signal to the re-
mote carrier equipment 225 wherein it is demodulated
by the clutch signal demodulator. The erase modulator
in the local carrier equipment 215 transmits an erase
carrier signal over the carrier link to cause the erase
head associated with the seized trunk recorder to be selec-
tively energized under the control of the erase demodu-
lator to remove the transmitted information from the
magnetic tape of the seized trunk recorder.

Following the playback of a seized trunk recorder in
the equipment 245 in the Russell office, the remote play-
back control circuit 235 sequentially seizes the remaining
trunk recorders located in the Russell office to cause the
transmission of the stored information to the recorder
226 in the Hudson office. Following the playback of all
of the items of information stored in the trunk recorders
in the Russell office, the remote playback control circuit
235 is released by the readout conmtrol circuit 210, and
the operation of the remote and local carrier equipment
225 and 215 is terminated.

As indicated above, the readout control circnit 210
provides the rate and route marking circuit 275 with
information relating to the office in which the calling
subscriber is located. More specifically, when the stepping
switch 210a associated with the readout control circuit
210 is moved into engagement with the contacts to which
is connected the local carrier equipment 215, an addi-
tional wiper of the stepping switch marks a conductor 213
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TRUNK RECORDERS

As indicated above, the trunk recorders 127 and 136.

and the trunk recorders located in the remote Russell
office may be of ‘the type disclosed in the copending ap-
plication of Howard S. Gleason, Serial No. 378,209, filed
September 3, 1953. In general, each of the recorders
comprises a base plate on which is detachably mounted
a magazine containing an endless: loop of magnetic tape,
such as-the tape 12000 fragmentarily shown in FIG.
120A, which is stored in random-layer fashion. A por-
tion. of the magnetic tape 12009, which is disposed out-
side-of the magazine, is moved relative to a pair-of trans-
ducing heads by.one of .a pair of driving means. The
transducing heads comprise: a record-reproduce head,
shown as a space pulse head. 810 and a .mark pulse head
800 (FIG. 8), including two:magnetic gaps which are
disposed: adjacent contiguous :portions of the magnetic
tape 12000, thereby to define two separate channels for
receiving the mark and space pulse information. The
other transducing assembly. comprises an erase head;
shown schematically as an erase-head 1110 (FIG. 11),
having a single gap which is adapted to erase:the entire
width or both channels of the magnetic tape. During
recording operations, the ‘magnetic tape 12000:is station-
ary, and the first advancing :means comprises :a step-by-
step advancing mechanism including a pawl and ratchet
arrangement driven. by. an advance magnet, shown as
826:in FIG. 8, for advancing the magnetic tape through
a very small distance following-the recording of each
pulse. In order to provide high"speed playback opera-
tions, a continuous drive mechanism is provided. This
drive mechanism comprises a solenoid, indicated as 1126
in FIG. 11, which moves a clutching idler into'a position
interposed between a driving roller and a pinch roller
capstan arrangement which directly drives the magnetic
tape 1200¢. In this manner; during playback :operation,
the magnetic tape in the trunk-recorder 127 is rapidly
advanced to cause the production of mark and space
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impulses which are transmitted to the recording equip-
ment.

In order to provide a means for returning the magnetic
tape. 12009 .in.the recorder. 127 to.a fixed point or home
position’ prior to recording and reproducing operations,
and in order to provide an alarm indication when the
magnetic tape in a trunk recorder is filled with items of
information, tape controlled contacts are provided which
are so located in the length of tape as to define the effec-
tive beginning and end thereof. As disclosed in the
above identified Gleason :application, the tape-contact
structure may comprise conductive portions carried on
the tape which selectively bridge contact fingers held in
engagement with one surface of the magnetic tape; Alter-
natively, the tape contact arrangement may comprise
spaced perforations in the magnetic tape 12000, such as
12001, 12002, and 12003 (FIG. 120A), which are sensed
by a wire brush 1131 (FIG. 11) adapted to extend
through : the perforations to engage a grounded conduc-
tive-roller 1130. )

TELEPHONE EQUIPMENT IN THE
HUDSON OFFICE

The automatic toll ticketing system of the present in-
vention is adapted to be utilized in conjunction with cen-
tral office equipment providing- various types of sub-
scriber service and, more specifically, the calling sub-
scriber identifying means provided in- conjunction with
the -automatic toll ticketing;facilities :are capable of de-
termining the directory number of the calling subscriber
when the calling substation is on either a private line or
a-multiparty line in which multiparty service is provided
on either a terminal per line or terminal per station
basis.

Referring now specifically to FIGS. 3 and 4 of the
drawings, the substation A is shown therein as being
located on a private line which terminates in-the line
circuit 140 and .is assumed to be designated by the di-
rectory number “0901.” Further, the equipment located
in the Hudson office is assumed to include an exchange
designated as Olympic 3 and; accordingly, the. complete
directory number -of- the substation: A is OL 3-0901.
Since only a single. substation A-is provided on the line
terminated in the line circuit 140, the:determination .of
the line circuit in which the calling line is terminated
provides a direct indication of the directory number of
the calling subscriber.

In addition, the Olympic 3 exchange in the Hudson
office may include multiparty lines having multiparty
service provided on a terminal per line basis in which
the. directory number of the plurality of substations on a
line may comprise a four digit designation in which' the
thousands,; hundreds, and tens digits are identical for all of
the stations on the. line and in which the units or party
digit varies in accordance with the position of the calling
substation on the line. More specifically, a first party
substation E, designated OL 3-9991, and a third. party
substation F, designated OL 3-9993, are provided on a
line which terminates in a line circuit 330 on which mul-
tiparty service is provided on a terminal per line basis.
The line circuit 330 includes.finder terminals. which are
accessible to line finding equipment, such as the finder
141, and connector multiples which are capable of being
seized by an incoming connector in response to the dialing
of 'the common thousands, hundreds, and tens digits.
Accordingly, the determination of the line circuit 330 to
which the calling line extends is capable of providing
information relating only to the first three digits of the
directory number of the calling station but is not capable
of providing information relating to the units or party
digit identifying the locations of the calling -substations
E and F on the calling line.

Further,; the Olympic 3 exchange in the Hudson office
may include a terminal per station multiparty line. More
specifically, a pair of substations G and H are provided
on_a calling line terminating in a line circuit 340 on
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which the muliiparty service is provided on a terminal
per station basis, In this type of service, the directory
number of one substation on the line may be entirely
different from the directory number of any other substa-
tion on the party line. For instance, the first party sub-
station G is assumed to be designated as OL 3-6700
whereas the third party substation H on the same line is
assumed to be designated as OL 3-5299. Accordingly,
the determination of the line circuit 340 as being a calling
line circuit does not provide any information relative to
the directory number of the calling substation.

A line circuit 45¢ terminates a line on which multi-
party service is also provided on a terminal per station
basis. However, a first party substation I, designated as
OL 3-6701, and a third party substation J, designated as
OL 3-5201, provided on this line do not include conven-
tional dialing devices, as in the case of the substations
A, B, F, G, and H, but are provided with modified dialing
devices which, during dialing operations, automatically
provide party identification signals which are utilized to
control the operation of automatic calling party identifica-
tion equipment.  As set forth hereinabove, these modified
dialing devices may be of the type disclosed in either
Morris Patent No. 2,691,070 or MacCheyne Patent No.
2,691,071. In general, party identification dialing de-
vices of this type apply varying numbers of ground
impulses to the tip and ring conductors of the calling
loop circuit during a selected number of successive wind-
up operations of the dial, and the mumber of ground
pulses transmitted during this interval is representative
of the position of the calling substation on the calling
line. These dialing devices are also capable of applying
permutations of ground pulses to the calling loop circuit
during a selected number of successive windup opera-
tions, thereby to provide calling station identification on
a permutation basis. In the present system, the trunk
circuit 126 performs a calling station identification opera-
tion in accordance with the number rather than the per-
mutation of ground impulses transmitted during succes-
sive windup operations.

Accordingly, the Olympic 3 exchange in the Hudson
office includes subscriber lines of either a privaie or
multiparty type in which multiparty service is provided
on either a ferminal per line or a terminal per station
basis. Further, the dialing devices on the terminal per
station lines terminating in the line circuits 34¢ and 450
may be provided with either conventional dialing de-
vices, i.e., at substations G and H, or with modified auto-
matic party identification dialing devices, i.e., substations
TandJ.

TRUNK CIRCUIT 126

The trunk circuit (FIGS. 5 to 13) is seized upon ex-
tension of a connection from a calling substation when
the call is to be extended to a selected area, such as the
Cleveland area, for which automatic toll ticketing is to
be provided. Following its seizure, the trunk circuit 126
controls the sequential application of items of informa-
tion to the magnetic tape 12000 in the trunk recorder
127 individually associated with the trunk circuit. More
specifically, during a recording operation, the trunk cir-
cnit 126 first simultaneously registers the value of the
dialed party digit, records this digit on the magnetic tape
of the trunk recorder 127, while preventing the transmis-
sion of this dialed party digit to the line extending means,
and performs a test to determine the nature of the dial-
ing device associated with the calling substation. There-
after, the trunk circuit 126 receives the digits dialed for
extending the connection and repeais the scized digits
over an interoffice trunk to control the operation of the
remote switching equipment 138 located in the Cleve-
land area and which has access to the called substation
C. Simuitaneously with repeating these digits to the
interoffice trunk, the trunk circuit 126 causes the record-
ing thereof on the magnetic tape 12000 of the trunk
recorder 127 in the form of groups of mark pulses sepa-
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rated by interposed space pulses and also operates the
party identification relay if the dialing device is of the
modified party identification type. The receipt of an-
swering supervisory signals associates the common clock
and calendar circuit 133 with the trunk circuit 126 so
that a series of groups of mark pulses are transmiited to
the trunk recorder 127 representing the date and time
at which the call was completed or filed. Following the
transmission of the date and time information, the trunk
circuit 126 operates the identifier sender allotter 129 to
associate an idle identifier sender 131 or 132 with the
trunk circuit 126, this association causing the applica-
tion of an identification potential to the HS lead of the
extended . connection to cause the identification matrix
128, the identifier circuit 138, and the seized identifier
sender to provide a series of signals which are recorded
in the trunk recorder 127 to provide a record of the di-
rectory number of the calling subscriber.

Further, the receipt of answering supervisory signals
initiates the operation of a timer mechanism individual
to the trunk circuit 126 so that impulses are applied to
the magnetic tape 12809 of the trunk recorder 127 at one
minute intervals, thereby to provide an indication of
the duration of the toll call. Following the release of
the connection, the trunk circuit 126 transmiis a COE
signal to the trunk recorder 127, thus indicating that all
of the items of information pertaining to a single call
have been stored in the recorder 227. The trunk circuit
thereafter releases the extended switch train to permit
the trunk circuit 126 to be seized for use in extending
subsequent connections.

The trunk circuit 126 also includes means for releas-
ing the connection in the event that signals representing
the designation of the calling subscriber are not pro-
vided by one of the plurality of identifier senders 131 or
132, thus preventing the extension of a toll call without
adequate information to provide for charging the call.
The trunk circuit 126 further includes means providing
a grace time period following the receipt of answer super-
visory signals during which the subscriber may release
the connection without being charged for the call, and
means to insure the recording of the necessary informa-
tion if the connection is released following the grace
time period.

During playback operations in which the items of in-
formation stored in the trunk recorder 127 are transmit-
ted to control the recorder 228, the trunk circuit 126 ad-
vances the magnetic tape 1200¢ in the trunk recorder
127 to the home position or effective beginning thereof
and, thereafter, switches the heads 860 and 816 through
to the playback control circuit 286 thereby to permit the
items of information to be transmitted to the electronic
registers in the recording equipment under the control
of the readout conirol circuit 218. Following the play-
back of the items of information stored in the trunk
recorder 127, the trunk circuit 126 automatically returns
the magnetic tape 12000 to the home position, records
a COE signal thereon, and restores the trunk recorder
127 to a normal condition. ' In addition to cutting through
the trunk recorder 127 to the readout control circuit
216 in response to the initiation of a playback or read-
out operation by the readout control circuit 218, the
trunk circuit 126, when the trunk recorder £27 becomes
filled with items of information and unable to accept
and store additional items, initiates an emergency play-
back operation in which the readout control circuit 218
and the playback control circuit 208 search for and seize
the trunk recorder 127. This playback operation causes
the production of permanent records of the items of in-
formation stored in the trunk recorder 127 and, con-
currently therewith, erases the stored items so that the
trunk recorder 127 is again conditioned for receiving
items of information pertaining to succeeding calls.
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Operation of the trunk circuit 126 during the extension
of a call from a substation on a private line

1. Seizure of the trunk circuit 126 —Assuming that a
call is to be extended from the substation A, which is
deésignated by the directory number OL 3-0901 and
which is on the private line terminated in the line circuit
140, to a called subscriber at the substation C (FIG. 6),
which is Iocated in a Belmont 4 exchange in the Cleve-
land area and which is designated by the directory num-
ber BE 41712, the call is initiated, as described in de-
tail above, to cause the allotter 145 to associate a link
comprising the line finder 141 and the selector 142 with
the line circuit 149 in which is terminated the line asso-
ciated with the calling substation A. Thereafter, the sub-
scriber at the substation A dials the access digit “9” which
causes the wipers of the selector 142 to advance to the
ninth level of the contacts associated therewith and, dur-
ing the interdigit pause, to search over the contacts in
this level and find an idle trunk circuit extending to the
Cleveland area. If the trunk circuit 126 is the first idle
trunk tested by the wipers of the selector 142, the selec-
tor 142 switches the calling loop circuit through to this
trunk circuit.

The extension of the calling loop circuit to the tip
and ring conductors of the trunk circuit 126 completes
an energizing circuit for a calling bridge relay 5CB.
This circuit extends from grounded battery, which is
connected to one of the operating windings of the call-
ing bridge relay 5CB, through one of the windings of a
party relay SPY, a repeater coil 698, the ring conductor
of the extended connection, the contacts closed by the
cradle switch at the substation A, the tip conductor of the
extended switch train, a repeater coil 689, a second wind-
ing of the party relay 5PY, a second winding of the call-
ing bridge relay 5CB, and thence to ground through a
pair of parallel connected contacts 3ICL and 5TB1. The
completion of this circuit operates the calling bridge relay
5SCB but does not operate the party relay SPY, which is
a differential relay. The operation of the relay 5CB
opens a plurality of contacts 7CB2 and i6CB1 and
closes a plurality of contacts 7CB1 and 18CB2. The
closure of the contacts 7CB1 and the opening of the con-
tacts 7CB2, which form a portion of a conventional sig-
naling circuit for extending a connection from the trunk
circuit 126 over the interoffice trunk to the remote switch-
ing equipment 138 in the Cleveland area perform no use-
ful function at this time.

The opening of the contacts 16CB1 also performs
no useful function but the closure of the contacts 16CB2
completes an obvious operating circuit for a release delay
relay 10RD. The operation of the release delay relay
10RD closes a plurality of contacts SRD1, 5RD3, 16RD1,
1ZRDi, i2RD3, and 13RD1 and opens a plurality of
contacts SRD2 and 12RD2. The closure of the contacts
16RD1 provides one source of main ground for the trunk
circuit 12¢, and the closure of the contacts 13RD1 pro-
vides a bright illumination supervisory signal at a lamp
1330 by completing a circuit extending from grounded
battery through a pair of contacts 13SR1 and the now
closed contacts 13RD1 to a terminal 1376 which is con-
nected to grounded battery in a supervisory circuit. The
bright illumination of the lamp 1339 indicates the seizure
of the trunk circuit 126. The opening of the contacts
12RD2 interrupts, at a second place, an open operating
circuit for an end-of-call relay 11EC, and the closure of
the contacts 122RD3 completes an operating path extend-
ing from a pair of grounded and closed contacts 12R1S3
to the operating winding of a second release delay relay
12RDT. The closure of the contacts 32RD1 completes
an obvious energizing path for the operating winding of
a release delay slave relay 12RDS. The closure of the
contacts SRD3 connects ground to the sleeve conductor
of the extended connection through a pair of contacts
521 to provide holding ground for the switch train and
to prevent seizure of the trunk circuit 126 by additional
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selectors similar to the selector 142. The opening of the
contacts SRD2 disconnects this sleeve conductor from
additional circuits which are capable of providing holding
ground therefor. A manually operated busy key includ-
ing the pair of normally closed contacts 521 and a pair
of normally open contacts 520 is also provided for ground-
ing the sleeve conductor extending to the trunk circuit 126
so as to provide means for busying this trunk circuit
and preventing its seizure.

The closure of the contacts 5RD1 provides an addi-
tional source of ground for the trunk circuit 126 and, in
addition, completes an energizing circuit extending through
a plurality of contacis S0N3, §T01, 5TR1, and 5PT2
for operating a last digit relay 51LD. Accordingly, the
operation of the release delay relay 18RD in response
to the operation of the calling bridge relay 5CB com-
pletes the energizing circuits for the release delay slave
relay 12RDS, the second release delay relay 12RDT, and
the last digit relay 5LD, in addition to providing super-
visory signals, ground on the sleeve lead for holding up
the extended switch train, and conditioning certain other
portions of the circuit for subsequent operation.

The operation of the release delay slave relay 12RDS
opens a plurality of contacts 7RDS2, 18RDS3 and
I3RDS1 and closes a plurality of coatacts 7RDSI,
10RDS1, 18RDS2, 10RDS4, and 13RDS2. The closure
of the contacts 13RDSZ applies ground to a terminal
which is connected to a common supervisory circuit and
the opening of the ¢ontacts 13RDS1 interrupts a normally
open circuit for applying ground to an emergency start
conductor 1352. The closure of the contacts TRDST and
the opening of the contacts 7RDS2 condition the signal-
ing circuit for operation in accordance with the subse-
quently dialed connection extending digits.

The closure of the contacts 1€RDS2 prepares an op-
erating path for a mark relay $MK, and the opening of
the contacts 16RDS3 opens a normaliy completed path
extending between a pair of conductors 1956 and 1657
which are connected to the playback control circuit 288,
thereby preventing the trunk circuit 126 from being scized
by the circuit 26¢. The accompanying closure of the
contacts I0RDS4 applies ground to the conductor 1656,
thereby to indicate that the trunk circuit 126 is engaged
in recording items of information pertaining to a toll call
and, consequently, busies the trunk circuit. The closure
of the contacts L6RDS1 prepares an operating path for
a shunt relay 10SH.

The operation of the second release delay relay £2RDT
opens a plurality of contacts SRDT2, 10RDT1, 12ZRDT3,
and 23RDTI and closes a plurality of contacts 3RDTI,
SRDT3, 16RDT2, i2RDTY, 12RDTZ, and 13RDT2. The
closure of the comfacts SRDT1 provides busying and
holding ground for the sleeve conductor of the cxtended
switch train, but this ground is not effective at this time
due to the prior operation of the release delay relay 18RD.
The closure of the contacts SRDT3 and the opening of
the contacts SRDT2, which form a make-before-break
arrangement, interrupt an operating circuit and prepare
a holding circuit for a party identification selection relay
S3BC. Since resistance ground is connected to the HS
lead by the identification matrix 128 when the calling
substation is provided with a conventional dialing de-
vice, the party identification selection relay 5BC is not
operated. Accordingly; operation of the contacts SRDT2
and SRDTS, does not perform a useful function at this
time.

The opening of the contacts 16RDT1 interrupts, at an
additional point, a normally opén operating circuit ex-
tending to the clutch magnet 112¢ in the trunk recorder
127, and the closure of the contacts 10RDTZ prepares
one point in another nermally open operating circuit
extending thereto.

The closure of the contacts 12RDT1 prepares an op-
erating path for the end-of-call relay I1EC and the
closure of the contacts. 12RDT2 provides holding ground



8,008,088

: 37

for the last digit relay SLD and also prepares a holding
circuit for a party transfer relay 16PT. The opening of
the contact 12RDT3 removes ground from a terminal
1377 which is connected to an all trunks busy conductor
of a shelf supervisory circuit, the path to this terminal
extending through a plurality of normally closed contacts
13HM?2, 13CS3, and 1324,

The opening of the contacts 13RDTI interrupts one
operating path extending to the winding of a homing re-
lay 13HM, and the closure of the contacts 33RDTZ pre-
pares an operating path for a homing relay 13HM’ which
is located in a suceeeding trunk circuit similar to the trunk
circuit 126.

The operation of the last digit relay SLI) in response
to the closure of the contacts SRD1 closes a plurality
of contacts 5LD1, SLD2, 5LD4, 70L.D1, 8LDI, 2LD1,
SLD3, and 18LD2, and opens a plurality of contacts
SLD3, 7LD2, 9L.D2, 181.D1, and 10L.D3. The contacts
7LDZ are preliminary breech type contacts and are
opened prior to the closure of the contacts 7LD1. The
opening of the contacts 7LD2 prevents the application
of direct ground to the signaling circnit under the control
of the calling bridge relay 5CB. The closure of the con-
tacts 7LDZ provides a shunt around the contacts 7CB1 of
the calling bridge relay 5CB to maintain a steady source
of resistance battery on the M lead of the signaling cir-
cuit, which path extends through the closed contacts
7RDS1 and a pair of normally closed contacts 7NIL.
Accordingly, if the signaling circuit is arranged for either
neutral relay operation by the insertion of a plug 763
into a jack 761 or for polar duplex operation by supplying
direct ground to the jack 761 and a jack 762, the closure
of the contacts’ 7LD1 and the opening of the contacts
TLDZ2 prevent successive operations of the contacts 7CB1
and 7CB2 from transmitting switch directing signals to
the'signaling lead M, thereby effectively preventing ex-
tension of the connection through the remote switching
equipment 138 during the intervals that the last digit re-
lay 5LD is operated. o : .

The closure of the contacts §L.D1 and 5L.D2 provides
a shunt arcund both windings of the party relay SPY
to not only remove.the resistance of these windings from
the calling Icop circuit but also to prevent operation of
the party relay under the control of impulses transmitted
by a modified dialing device, such as those provided at
the substations.I and J, during the period that the last
digit relay SLD is operated. The closure of the contacts
5LD4 and the opening of the contacts 3LD3, which form
a make-before-break contact arrangement, prepare a
holding circuit for the relay 51D but the completion of
the holding circuit is not of any effect inasmiuch as this
circuit is interrupted at the normally open contacts SPT1.
The closure of the contacts 8LD1, in preparing an oper-
ating path for a supervisory slave relay § SRS, performs
no useful function at this time.

. The closure of the contacts 9LD1 prepares an oper-
ating circuit for a release magnet 91@ forming a portion
of a stepping switch £888. The opening of the contacts

1D2 opens another operating circuit for the release
magnet 918, and the closure of the contacts $1.D3 pre-
pares a circuit for applying ground to a wiper 630 of the
switch 1906, .

The opening of the contacts 16LD1 opens a normally
open operating path extending to the operating winding
of the party transfer relay 26PT, and the closure of the
contacts 16132 prepares an operating ‘path for a motor
magnet 1861 of the switch 1008, The opening of the
contacts 10LD3 interrupts one branch of a pulsing path
controlled by the contacts 16CB1 of the calling bridge re-
lay SCB.

Accordingly, in response to seizure, the trunk circuit
126 locks out the party relay SPY to prevent its oper-
ation during the dialing of the subsequent dialed . party
digit, locks out the signaling circuit to prevent the dialed
party digit from. being transmitted to the remote switch-
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ing equipment 138, prepares an operating path for the
shunt relay 10SH, prepares a pulsing path to the mark
pulse relay SMK, and conditions the minor switch 1600
for operation in accordance with the dialed party digit by
preparing an coperating path to the motor magnet 1691
thereof.

2. Storage of the dialed party digit—The first digit
dialed by the calling subscriber in extending a toll call
which is to be automatically ticketed is an assigned party
digit, which is stored both in the trunk circuit 126 and
in the trunk recorder 127 but which is not utilized in
extending the comnection. As set forth hereinabove, in
the case of subscribers on multiparty lines in which multi-
party service is provided on a terminal per station basis
with conventional dialing devices, the stored party digit
is utilized to control the operation of the identification
equipment to provide the directory number of the calling
subscriber. However, in the case of subscribers on
private lines or subscribers on multiparty lines on which
service is provided on a terminal per station basis with
modified dialing devices, the assigned party digit which
is to be dialed may have any arbitrary value since it is
not utilized either in controlling the operation of the
identification apparatus or in providing the value of the
units digit of the directory number. Since the calling
substation A is located on a private line, the party digit
which is next to be dialed may have any arbitrary value
which may be assumed to be digit “2.”

Accordingly, upon receipt of dial tone from the selec-
tor- 142, the subscriber at the substation A operates
the dial to cause the transmission of two impulses to the
seized trunk circuit 126, these impulses consisting of two
separate open circuit intervals in which the calling loop
circuit exténding to the calling bridge relay 5CB is inter-
rupted. :

The first interruption in the circuit extending over the
tip and ring conductors to the two operating windings
of the calling bridge relay 5CB permits this relay to
release and thus to close the plurality of contacts 7CB2
and 18CB1 and to open the contdcts 7CB1 and 10CB2.
The opening of the contact 7CB1 and the closing of the
contact 7CB2 normally provide pulses for the signaling
circuit, but, in view of the prior operation of the last
digit- relay 5LD, the operations of the contacts 7CB1
and 7CB2 has no effect. The opening of the contacts
18CB2 opens the operating circuit for the release delay
relay 16RD but this relay, in being slow-to-release, does
not release at this time, i

The closure of the contacts 10CB1 completes the pre-
viously prepared operating circuits extending to the shunt
relay 10SH, to the mark pulse relay $MK and to the
motor magnet 1061 of the stepping switch 1668, The
operation of the shunt relay 1¢SH closes a plurality of
contacts 5SH1, 55M2, and 9SH2, and opens a plurality
of contacts 95H1 and 95H3. The closure of the contacts
55H1I and §SH2 connects the operating windings of the
calling bridge relay SCB directly to the tip and ring con-
ductors and thus shunts out the repeater coils 689 and
699, the operating windings of the party relay SPY hav-
ing previously been shunted out by the prior operation
of the last digit relay 5LD. By removing the repeater
coils 68¢ and 690 from the calling loop circuit the re-
sistance of the pulsing path to the calling bridge relay
5CB is reduced, thus improving the response of the call-
ing bridge relay tc the impulses provided by the dialing
device at the substation A,

The opening of the contacts 9SH1, in removing hold-
ing and- operating ground from a plurality of circuits,
performs no usefu! function at this time. The opening
of the contacts $SH3 interrupts a point in an operating
path for a space pulse relay 8SP. The closure of the
contacts 9SH2, however, completes an operating path for
a shunt slave relay $SHS. The operation of the shusnt
slave. relay 95HS closes a plurality of contacts 9SHS1
and ISHS2. The closure of the contacts 9SHS1 prepares
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an operating circuit for the release magnet 919 of the
stepping switch 1808, which operating circuit is open at
a plurality of other points. The closure of the contacts
9SHS2 prepares an operating path for the space pulse
relay 8SP, the operating path for this relay being inter-
rupted at the previously opened contacts 9SH3 of the
shunt relay 186SH. -

Referring back to the preceding closure of the contacts

18CB1 to complete an energizing path for the motor
magnet 1001 of the stepping swiich 1868, this path ex-
tends through the closed contacts 1¢PT5, 1ORDSI,
18L.D2, 10PT3 and 18IC4 to the operating winding of
the motor magnet 1861, Operation of the magnet 1001
conditions a plurality of wipers 560, 6i® and 630 con-
trolled thereby for movement over a plurality of banks
of contacts 550, 660 and 629 associated therewith.
- The preceding closure of the contacts 216CB1 also
completes an energizing path for a first mark pulse relay
OMK, this path extending from grounded and closed con-
tacts 16CB1 through closed contacts 18PT5, 19RDS2,
161C2, 16PU3, 9IDF10, to the operating winding of the
mark pulse relay 9MK through a pair of contacts 921
on a mark pulse monitoring jack 928. The operation of
the first mark pulse relay SMK closes a plurality of con-
tacts 9MK1 and 12MK1. The closure of the contacts
$MK1, which are of a pulsing type, completes a path ex-
tending to one side of the winding of the mark pulse head
809 in the trunk recorder 127. This path extends from
ground through the closed contacts 9MK1, and a plural-
ity of closed contacts 9MKS2 and 9CS4. The other side
of the winding of the mark pulse head 809 is connected
to grounded battery through a pair of parallel paths,
one of which includes a pair of closed contacts 9CS7.
Accordingly, the operation of the first mark pulse relay
9MK energizes the mark head 880 to record a single
mark -pulse on the magnetic tape 12688 of the trunmk
recorder 127 as shown in FIG. 120A of the drawings.

The closure of the contacts 12MK1, upon operation
of the first mark pulse relay 9MK, completes an obvious
energizing circuit for a second mark pulse relay 12MKS.
The operation of this relay closes a pair of contacts
SMKSi and opens the pair of contacts 9MKS2. The
opening of the contacts 9MKS2 terminates the energiza-
tion of the mark head 886 and thus completes the record-
ing of a single mark pulse on the tape 12889 representing
the first impulse of the dialed party digit “2.”

The closure of the contacts $MKS1 completes a path
extending from a grounded and normally closed pair of
contacts 9EC4 through a pair of contacts 841 in an ad-
vance pulse monitoring jack 846 to the advance magnet
820 in the trunk recorder 127. The energization of the
advance magnet 820 operates the step-by-step driving
mechanism in the trunk recorder to advance the magnetic
tape 12000 therein following the recording of the first
mark pulse thereon.

At the end of the first open circuit interval represent-
ing the first impulse of the two impulses caused by dialing
the assigned party digit ‘“2,” the calling loop circuit is
again completed to cause the operation of the calling
bridge relay 5CB. The operation of this relay opens the
plurality of contacts 18CBZ and 7CB2 and closes the
plurality of contacts 10CB2 and 7CB1. The operation
of the contacts 7CB1 and 7CB2 again does not affect the
operation of the signaling circuit due to the operated con-
dition of the last digit relay 5LD. The closure of the
contacts 10CB2 again completes the energizing path for
the release delay relay 10RD. However, the open cir-
cuit interval during which the calling bridge relay 5CB
is released is shorter than the slow-to-release time of the
release delay relay 10RD, and, accordingly, this relay re-
mains operated until such time as the energizing path
therefor is again completed by the closure of the contacts
10CB2. :

" The opening of the contacts 10CB1 opens the previous-
1y described energizing. paths -extending to the operating

10

15

20

25

30

35

40

45

50

55

60

65

70

75

410
magnet 1081 of the minor switch 1009, to the operating
winding of the shunt relay 16SH, and to the operating
winding of the first mark pulse relay 9MK. The open-
ing of the operating path for the shunt relay 10SH does
not release this relay at this time inasmuch as the shunt
relay is slow-to-release.

The opening of the energizing path extending to the
operating winding of the first mark pulse relay 9IMK
permits this relay to release and, in doing so, to open the
plurality of contacts 9MK1 and 12MKi. The opening
of the contacts 9MK1 opens, at a second point, the pre-
viously described energizing path for the mark head §60
of the trunk recorder 127. The opening of the contacts
12MK1 opens the operating circuit for the second mark
pulse relay 12MKS so that this relay in releasing closes
the pair of contacts 9MKS2 and opens the pair of con-
tacts 9MKS1. The closure of the contacts $MKS2 pre-
pares the operating path for the mark head 80@, and the
opening of the contacts 9MKS1 opens the operating path
for the advance magnet 820 in the trunk recorder 127.

The opening of the operating path of the motor magnet
1401 of the stepping switch 2088 permits the plurality of
wipers 560, 610 and 630 to be advanced into engagement
with the first contacts in the contact banks 550, 609, and
620 associated therewith, the prior energization of the
motor magnet 18901 conditioning these wipers for the one
step advancement. The movement of the wipers 560 and
610 produces no useful function at this time, but the
movement of the wiper 636 into engagement with the
first contact in the contact bank $20 prepares an operat-
ing circuit for a digit one relay 68N forming one of the
plurality of dialed party digit register relays which store
the value of the dialed party digit. The remaining regis-
ter relays comprise a digit two relay 6TO, a digit three
relay 6TR, and a digit six to ten relay 58TT. According-
ly, at the termination of the first impulse transmitted in
accordance with the dialing of the assigned party digit, a
single mark pulse has been recorded on the magnetic tape
12669 of the trunk recorder 127 by the mark head 8090,
the magnetic tape has been advanced a single step by the
advance magnet 820, and the stepping switch 1800 in the
trunk circuit 126 has been advanced a single step to con-
dition one of the plurality of dialed party digit register
relays for operation.

In addition to selecting one of the dialed party digit
register relays, the first step of the wipers 560, 610 and
638 opens a pair of off-normal contacts 961 and closes a
pair of off-normal contacts $82. The opening of the con-
tacts 291 serves no useful function at this time. How-
ever, the closure of the contacts 962 prepares a path,
which is interrupted at the open contacts 93H1, for apply-
ing ground to one or more dialed party digit register re-
lays 8STT, 6TR, 6TOQ, or 60N, which are selected by
the wiper 630 of the switch 1800 when the dialed party
digit pulsing is completed.

Thereafter, the calling loop circuit is again interrupted
at the pulsing contacts of the dialing device at the sub-
station A so that the calling bridge relay SCB is again
released. The release of this relay operates the contacts
7CB2 and 7CB1 in the signaling circuit, but, as set forth
above, this does not transmit signaling impulses. The
release of this relay also opens the contacts 10CB2, but
the release delay relay 31ORD, in being slow-to-release, is
maintained operated. The closure of the contacts 16CB2
again completes the operating circuits of the motor mag-
net 1801, the shunt relay 16SH, and the mark pulse relay
9MXK. Since the shunt relay 18SH is slow-to-relcase, this
relay has not released in the interval separating the first
and second impulses of the dialed digit “2.” However,
the completion of the operating circuit of the mark pulse
relay 9MX causes the energization of the mark head 860
to record a second mark pulse on the magnetic tape
120060, the operation of the second mark pulse relay
12MKS to terminate the emergization of the mark head
800, and the energization of the advance magnet 820 to
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step the magnetic tape 12086 following the recording of
the second mark pulse forming the complete recorded
representation of the dialed party digit “2.”

The completion of the energizing path extending to the
motor magnet 1941 conditions the wipers 560, 619, and
630 for movement into engagement with the contacts in
the second stepping position of the switch 1089,

Following the open circuit interval forming the second
and last impulse of the dialed party digit “2,” the calling
bridge relay 5CB is again operated to close the contacts
10CB2 to reestablish the energizing circuit for the release
delay relay 18RD and to open the contacts 10CB1 to in-
terrupt- the operating circuits for the shunt relay 198H,
the motor magnet 1881, and the mark pulse relay SMK.
The opening of the operating circuit for the first mark
pulse relay 9MK releases this relay to cause the subse-
quent release of the second mark pulse relay 16MXS
and the advance magnet 828 in the trunk recorder 127.

Opening the operating circuit to the motor magnet 1601
steps the wipers 568, 61¢, and 638 into engagement with
the contacts in the second stepping positions of the banks
560, 600 and 626. The movement of the wipers 560
and 610, as set forth-above, does not produce any useful
function at this time. However, the movement of the
wiper 638 interrupts the previously prepared circuit ex-
tending to the digit one relay 60N and prepares an op-
erating path extending to the operating winding of the
digit two relay 6TO.

In the interdigit interval following the termination of
the pulsing of the party digit “2,” the shunt relay 108H,
which is slow-to-release, releases to close the plurality
of contacts 9SHI1 and 9SH3 and to open the plurality
of contacts 9SH2, 55H1, and 5SH2. The opening of the
contacts 5SH1 and 5SH?2 removes the shunt around the
repeater coils 686 and 6%¢ so that the calling loop cir-
cuit for energizing the calling bridge relay 5CB is ex-
tended therethrough.

To provide a space pulse following the group of mark
pulses representing the value of the dialed party digit,
the closure of the contacts $SH3 completes an energiz-
ing path for the space pulse relay 8SP which extends
thereto from the closed and grounded contacts I8RDI
through a plurality of closed contacts 8IC2, 9SHSZ,
9SH3, 9PU3, 9IDF3, and a pair of contacts 851 on a
space pulse monitor jack 830, The operation of the
space pulse relay SSP closes a plurality of contacts 9SP1
and 125P1. The closure of the contacts 9SP1 completes
a path extending from ground through a plurality of
closed contacts 9SPS2, 9CS8, the winding of the space
pulse head 816 and thence to grounded battery through
4 pair of parallel paths, one of which includes a pair of
normally closed contacts $CS3, The energization of the
space pulse head 81§ in the trunk recorder 127 records
a space pulse on the magnetic tape therein immediately
following the two mark pulses represemting the dialed
party digit “2” as shown in FIG. 120A.

The closure of the contacts 125P1 completes an ener-
gizing path for a second space pulse relay 12SPS. The
operation of this relay closes a pair of contacts 9SPS1
and opens the pair of contacts 9SPS2. The opening of
the contacts 95PS2 opens the previously described ener-
gizing path for the space pulse head 8i¢ and thus ter-
minates the recording of the space pulse thereon. The
closure of the contacts 2SPSI completes an energizing
path for the advance magnet 820, thus advancing the
magnetic tape 1260¢ following the recording of the space
pulse thereon.

Referring now to the preceding release of the shunt
relay 10SH, the closure of the contacts 8SH1 completes
the previously prepared path for operating one of the
dialed party digit register relays. More specifically, the
closure of the grounded contacts 9SH1 completes an
energizing path extending through the closed contacts
902, a pair of normally closed contacts $PT1, the closed
contacts 9L.D3, the wiper 630, the second contact in the
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contact bank 620; and a pair of normally closed contacts
6TOL to the operating winding of the digit two relay
6TO. The completion of this circuit operates the relay
6TO to open a plurality of contacts §TO1, 6TO1, 1iTOL,
and 11TO3, and to close a plurality of contacts 6TOZ,
9TO1, 1iTO2, and 11TO4. The contacts 6TO1 and
6T02 form a make-before-break contact arrangement so
that a holding circuit for the digit two relay 6TO is com-
pleted through the closed contacts 6702 and a pair of
normally closed contacts $IC2 to the holding ground
provided by the closed contacts 18RD1 prior to the open-
ing of the above described operating circuit.

The selective opening of the contacts 11TG1 and
11703 and the closing of the contacts 11TO2 and 11T04
brepare a path for applying ground to a party two con-
ductor 1162 which extends through a cable 117¢ to a
plurality of matrix selection relays in the identification
matrix 128, As set forth above, this information is
utilized in selecting a party matrix when multiparty ser-
vice is provided on a terminal per station basis, but, since
the calling substation A is on a private line, this informa-
tion does not serve a useful function.

The closure of the contacts 9TO1 completes an ener-
gizing circuit for the release magnet 918 of the stepping
switch 1880, which circuit extends from grounded and
closed contacts 95H1 through parallel paths including
either the closed contacts 9SHSI or the closed contacts
902 and a pair of closed contacts 95R2, a pair of nor-
mally closed contacts 9SRST2, the closed contacts
9TO1, and the closed contacts 9.1 to the operating
winding of the release magnet 9i8. The energization of
this magnet returns the wipers 568, 618, and 636 to a
normal home position and also opens the off-normal con-
tacts 962 while closing the off-normal contacts 99%. Ac-
cordingly, the operation of the release magnet 916 restores
the stepping switch 1668 to a normal position in which
it is conditioned for subsequent operation under the con-
trol of the trunk circuit 126,

The opening of the contacts 5TO1 interrupts the operat-
ing circuit for the last digit relay 5LD, but, since this
relay is slow-to-release, the relay remains operated for
a selected period of time.

Referring agin to the above described release of the
shunt relay 185H, the opening of the contacts 9SHZ in-
terrupts the operating circuit for the shunt slave relay
9SHS. Since this relay is slow-to-release, after a selected
time interval long enough to provide for the recording
of a space pulse by the operation of the space pulse
relays 8SP and 12SPS and the advance of the magnetic
tape 12080, the shunt slave relay 9SHS releases to open
the plurality of contacts 95HS: and 95HS2. The open-
ing of the contacts 9SHSL interrupts one of the paralle!
paths for emergizing the release magnet $1¢ of the step-
ping switch 1668, but, since the other paraliel path is
maintained closed by the off-normal contacts 992 of the
switch 1080, the energizing path for the release magnet
910 is maintained until such time as the wipers thereof are
reset, as indicated by the opening of the of-normal con-
tacts 9¢2.

The opening of the contacts 95HS2 opens the previous-
ly described energizing path extending to the operating
winding of the space pulse relay 8SP so that this relay
releases to close the pair of contacts $5P1 and to open
the pair of contacts 125P1. The opening of the con-
tacts 93P1 interrupts, at a second point, the energizing
path for the space pulse head 816. The opening of the
contacts 12SP1 opens the operating circuit for the second
space pulse relay I2SPS so that this relay releases to
open the pair of contacts $SPS1 and to close the pair of
contacts 9SPS2. The closure of the contacts 9SPS2
completes the preparation of the pulsing path extending
to the space pulse head 818, and the opening of the con-
tacts 9SPS1 interrupts the energizing path for the advance
magnet 820.

As set forth above, the operation of a selected one of
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the dialed party digit register relays, such as the digit
two relay 6TO, opens a pair of contacts, such as the con-
tacts 5TO1, in the emergizing circuit of the last digit
relay SLD. This relay is slow-to-release so that, follow-
ing the completion of the above described operations,
this relay releases to open the plurality of contacts
51.D1, 51.D2, 5LD4, 7LD1, ¢LD1, 9LD3; 8LD1, and
10LD2 and to close the plurality of contacts 5LD3,
7LD2, $LD2, 101 D1, and 10L.D3. The opening of the
contacts 5L.DI and 5LD2 removes the shunt around the
operating windings of the differential party relay 5PY
so that this relay is now rendered responsive to receive
party identification impulses from a modified dialing de-
vice at a calling substation.

The closure of the contacis 5LD3 and the opening of
the contacts 5L.D4 prepare a portion of an operating path
for the last digit relay SLD controlled by the bank of
contacts 559 and the wiper 560 of the stepping switch
19¢0. .

The opening of the contacts 7LD1 and 7LD2 in the
signaling circuit conditions this circuit for repeating pulses
to the remote switching equipment 138 in accordance
with subsequent digits dialed at the calling substation A.
The opening of the contacts SLD1 interrupts an operating
path for a supervisory slave relay 8SRS.

The opening of the contacts 9L.D1 interrupts the pre-
viously utilized operating path for the release magnet 910
of the stepping switch 1089 and the closure of the con-
tacts YLD2 prepares another operating circuit for this
magnet. The opening of the contacts 91.D3 interrupts
the previously described path for selectively operating
one of the dialed party digit register relays 53STT, 61IR,
6TO, or 60N,

The opening of the contacts 10LD2 interrupts the pre-
viously utilized path for pulsing the motor magnet 1001
of the stepping switch 1880, and the concurrent closure
of the contacts 18LD1 prepares an operating path for
a party transfer relay 16PT. The closure of the con-
tacts 16LD3 prepares a path controlled by the calling
bridge relay contacts 28CRB1 for pulsing the various relays
in the trunk circuit 126 in accordance with dialed digits.

Accordingly, in resvonse to the dialing of the assigned
party digit from a subscriber on a private line, the dialed
digit is stored on the tape of the magnetic trunk recorder
127 in the form of a group of mark pulses equal in num-
ber ot the value of the dialed digit followed by a space
pulse (FIG. 120A), and the value of this party digit
is also registered in the trunk circuit 126 by the selective
operation of one of a plurality of dialed party digit regis-
ter relays which are selectively operated under the con-
trol of the stepping switch 1688. Following this registra-
tion, the stepping switch 1609 is returned to .a normal
position and, in the interdigit pause following the-dialing
of this digit, the signaling circuit is conditioned for re-
peating switch directing impulses to the remote switching
equipment 138 and the party relay 5PY is returned to the
calling loop circuit.

3. Recording the called subscriber directory number.—
As set forth above, it is assumed that the called sub-
station C is located in the Cleveland area and is located
in a Belmont 4 exchange, and is provided with a sta-
tion number of “1712.” Therefore, to call the substation
C, the subscriber sequentially dials the called office code
digits “234” followed by the station number digit “1712.”
During these dialing operations, the trunk circuit 126
repeats the switch directing signals over interoffice trunks
to the remote switching equipment 138 so that the digits
are utilized in selectively extending the connection to the
substation C. Simultaneously therewith, this information
is recorded on the magnetic tape 12000 of the trunk re-
corder 127 under the control of the trunk circuit 124.

When the subscriber at the substation A dials the first
digit “2,” representing the alphabetical character “B,”
the first open circuit interval causes the release of the
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and 10CB1 and to open the plurality of contacts 7CB1
and 10CB2. The opening of the contacts 7CB1 removes
resistance battery from the signaling conductor M and
the simultaneous closure of the contact 7CB2Z connects
direct ground to this conductor, assuming that the signal-
ing circuit is strapped to provide polar duplex operation.

The opening of the contacts 10CB2 interrupts the ener-
gizing circuit for the release delay relay 19RD, but, since
this relay is slow-to-release, it remains operated. The
closure of the contacts 16CB1 simultanecously completes
the above described operating circuits extending to the
shunt relay 10SH and the mark pulse relay 9MK, and,
in addition thereto, completes an operating circuit for
the party transfer relay 10PT extending through the
closed contacts 101.D3, 10RDS1, 10LD1, and 10PT1.

The operation of the party transfer relay 10PT closes
a plurality of contacts 5PT1, 6PT1, 8PT1, 9PT2, 10PT2,
and 10PT4, and opens a plurality of contacts 5PT2,
9PT1, 9PT3, 18PT1, 10PT3, and 10PT5. The contacts
10PT1 and i¢PT2 form a make-before-break contact
arrangement so that a holding circuit for the party trans-
fer relay 10PT is completed at the closed contacts 10PT2
extending to the closed contacts 22RDT2 prior to the in-
terruption of the operating circuit by the opening of the
contacts 18PT1.

The opening of the contacts SPT2 interrupts at another
point the previously interrupted operating circuit for the
last digit relay 5LD, and the closure of the contacts
5PT1 prepares an additional operating circuit for the last
digit relay S5LD extending fo the seventh contact in the
contact bank 550 of the stepping switch 1600, The closure
of the contacts 6PT1 prepares an operating path for a
second supervisory slave relay 6SRST which is connected
to the second contact in the contact bank 600 of the
stepping switch 1668. The closure of the contacts $PT1
energizes a timer motor 830 so that this motor is placed
in operation. However, since the operation of the trunk
timer disclosed in the above identified Wharton applica-
tion is controlled by a timer ciutch 1188, the closure of
the contacts 8PT1 merely places the motor 830 in opera-
tion to condition it for subsequent operation in providing
duration impulses.

The opening of the contacts $PT1 interrupts, at an
additional point, an operating circuit for the release mag-
net 910 of the stepping switch 1008, and the opening of
the contacts 9PT3 interrupts a circuit for applying ground
to the wiper 618. The closure of the conmtacts SPT2
prepares a circuit for applying ground to a portion of the
contacts in the contact bank 550.

The opening of the contacts 10PT3 interrupts, at an ad-
ditional point, the previously described operating circuit
for the motor magnet 1801 of the stepping switch 1069,
and the simultaneous closure of the contacts 16PT4 pre-
pares an additional operating circuit for this motor mag-
net. The opening of the contacts 10PT5 interrupts one
of the parallel pulsing paths controlled by the contacts
10CB1 of the calling bridge relay 1¢CB, this path being
maintained completed by the normally closed contacts
10LD3.

As indicated above, simultaneously with the cperation
of the party transfer relay 19PT, the first mark pulse
relay 9MK is operated to close the plurality of contacts
9MK1 and 12MKI. As described hereinabove, the
closure of these contacts sequentially causes the ener-
gization of the mark pulse head 860 and the operation
of the second mark pulse relay 12MKS, the operation of
which interrupts the energization of the mark pulse head
800 and causes the operation of the advance magnet 82¢
whereby the magnetic tape 1260¢ in the trunk recorder
127 is advanced a single step.

Concurrently with operating the party transfer relay
10PT and the first mark pulse relay 9MK, the shunt
relay 10SH is operated to close the plurality of contacts
5SH1, 5SH2, and 9SH2, and to open the plurality of

bridge relay 5CB to close the plurality of contacts 7CB2 75 contacts 9SH1 and 9SH3. As above, the closure of
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the contacts 3SH1 and-5SH2 shunts out the repeater coils
630 and 69@ of the calling loop circuit and also shunts
oui the operating windings of the party relay 5PY since
these windings are now in the calling loop circuit. The
opening of the contacts 9SH3 interrupts, at an additional
point, the operating path for the space pulse relay 8SP
and the opening of the contacts 9SH1 removes ground
from a plurality of partially prepared paths. The closure
of the contacts 9SH2 simultaneously completes operating
paths extending to the motor magnet 1001 of the stepping
switch 1000 and the shunt slave relay 2SHS.

The completion of the energizing circuit through a
plurality of closed contacts 18SR1, 18SRST2, and
10PT4 for the motor magnet 1001 conditions the wipers
560, 610, and 630 for movement into engagement with
the firsi contacts in the contact banks 550, 600, and 626.
The operation of the shunt slave relay 9SHS closes the
plurality of contacts 9SHS1 and 9SHS2. The closure
of the contacts 9SHS1 prepares an additional parallel
path extending to the closed contacts 9PT2 for apply-
ing ground to some of the contacts in the contact bank
550, and the closure of the contacts 9SHS2 prepares a
path in the above circuit for operating the first space
pulse relay 8SP.

At the end of the first open circiiit interval defining
the first impulse of the two impulses provided by dialing
the first called office code digit “2,” the calling loop
circuit is again completed to cause the operation of the
calling bridge relay SCB. The operation of this relay
closes the contacts 7CB1 and 19CB2 and opens the plu-
rality of contacts 7CB2 and 10CB1. The operation of
the contacts 7CB1 and 7CB2 removes the direct ground
applied to the conductor M of the signaling circuit and
applies a resistance battery potential thereto. = The clo-
sure of the contacts 10CB2 reéstablishes the energizing
circuit for the release delay relay 10RD which remained
operated due to the slow-to-release characteristic thereof.
The opening of the contacts 10CB1 opens the enetgizing
circuit for the shunt relay 10SH and the first mark
puise relay 9MK, The shunt relay 10SH remains op-
erated due to its slow-to-release characteristic, but the
mark pulse relay 9MK is released, thereby causing the
subsequent release of the second mark pulse relay 16MKS
and the advance magnet 820.

In a similar manner, the next release of the calling
bridge relay 5CB, in response to the second impulse of
the pulse train provided by the digit “2” causes a pulse
to be applied from the signaling circuit to the remote
switching equipment 138 to control the operation there-
of. This second release of the caliing bridge relay 5CB
also causes the. operation of the first and second mark
pulse relays 9MK and 12MKS and of the advance mag-
net 820 in the trunk recorder 127 so that a second mark
pulse is recorded by the mark pulse head 806 on the
magnetic tape 12000, following which the magnetic tape
is advanced by the advance magnet 828. Since the first
code digit “2” representing the first alphabetical character
“B"” of the office code of the directory number of the
_called substation includes only two impulses, the record-
ing of the second mark pulse completes the recording of
the second group. of pulses, as shown in FIG.120A.

Accordingly, in the following interdigit pause, during
which the mark pulse relays 9MK and 12MKS and the
advance magnet 8§20 are released, the shunt relay 10SH,
after a suitable t{ime delay, also releases to close the
contacts 9SH1 and 9SH3 and to open the contacts 55HE,
5SH2, and 9SH2. The opening of the contacts 5SH1L
and 5SH2 removes the shunt around the operating wind-
ings of the party relay SPY and the repeat coils 68¢
and 650, thereby placing these components in the calling
loop circuit. The closure of the contacts 9SH1 performs
no useful function at this time,

The closure of the contacts 9SH3 complétes the pre~
viously described energizing path for the space pulse re-
lay 8SP which, in operating closes the contacts 12SP1
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and opens the contacts 9SP1, The closure of the con-
tacts 9SP1 enmergizes the space pulse head 810, thereby
to record a single space puise on the magnetic tape to
indicate the completion of the recording of the mark
pulses relating to the value of the first called office code
digit. 'The closure of the contacts 12SP1 energizes the
second space pulse relay 12SPS to open the contacts
SPS2 and to close the. contacts $5PS1. The opening of
the contacts 9SPS1 terminates the -energization of the
space pulse head 810 and the closure of the contacts
9SPS1 energizes the advance magnet 820 so that the
magnetic tape 12000 is advanced a single step.

The opening of the contacts 9SH2 interrupts the op-
erating circuits for the shunt slave relay $SHS and
the motor magnet 1001. The release of the motor mag-
net 1001 advances the wipers 569, 618, and 63¢ into
engagement with the first contacts in the contact banks
550, 600, and 628 in addition to closing the off-normal
contacts 962 and opening the off-normal comtacts 991.
Accordingly, the release of the shunt relay 16SH in
the interdigit pause following the dialing of the first
called office code digit steps the switch 1896 a single
step to indicate that the first digit of the directory num-
ber has been dialed.

The release of the shunt slave relay $SHS in response
to the release of the shunt rélay 10SH opens the con-
tacts 9SH1 and 9SH2. ‘The opening of the comtacts
9SHS1 performs no useful function at this time. The
opening of the contacts 9SHS2 opens the operating cir-
cuit of the first space pulse relay 85P and, consequently,
releases the second space pulse relay 1ZSPS and the ad-
vance inagnet 826

Thereafter, the calling subscriber at the substation A
dials the digits “341712” forming the remainder of the
directory number of the called subscriber at the substa-
tion C. The pulses provided by these dialing operations
are transmitted by the signaling circuit to the remote
switching equipment 138, thereby to extend the connection
to the line circuit of the substation C. Simultaneously
with repeating the digits to the remote switching equipment
138, these digits are stored on the magnetic tape 12690
of the trunk recorder 127, as shown in FIG. 120A, in
the form of six groups of mark pulses separated from
each other by space pulses, each group of mark pulses
inchiding  a number of pulses equal in value to the digit
dialed. Further, during the recording of the six digits
dialed for completing the extension of the connection,
the wipers 560, 619, and 630 of the stepping switch 1009
ate advanced during the interdigit interval separating
each of the dialed digits so that upon operation of the
calling- bridge relay SCB at the termination of the piils-
ing of the seventh or last digit forming the directory
number of the called subscriber, the motor magnet 1601
of the stepping switch is in an operated condition in
preparation for moving the wipers 56€, 618, and 636
into engagement with the contacts in the seventh step-
ping positions of the contact banks 556, 608, and 620.

The operating of the calling bridge relay 5CB at this
time opens the energizing paths extending to the shunt
relay 1B8SH and the mark pulse relay 8MK. The re-
lease of the mark pulse relay SMK causes the subse-
quent release of the second imark pulse relay 12MKS and
the advance miagnet §26 to complete the recording of
the last pulse inn the group of two mark pulses forining
the stored representation of the units digit of the called
subscriber directory number.

After a suitablé time delay sufficient to complete the
above deseribed operations, the shunt relay 16SH is re-
leased to close the contacts- 9SHI and 9SH3 and to
open the contacts 5SHI, 5SH2, and 95HZ2. Opening
the contacts 5SHI and 3SH2 removes the shunt around
the repeater coils 686 and 696, thereby to condition the
trunk circuit 126 for repeating voice frequency signals
to the called subscriber at the substation C.

The closure of the contacts 9SH3 completes the above
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_described operating path for the space pulse relay 8SP
which, in operating, causes the subsequent operation. of
the second space pulse relay 12SPS and of the advance
magnet 828 whereby a space pulse is recorded on the
magnetic tape 12606¢ to indicate the termination of the
group of mark pulses representing the units digit of
the directory number of the called subscriber.

The opening of the contacts 2SH2 simultaneously inter-
rupts the energizing circuit for the motor magnet 1661
and for the shunt slave relay 9SHS which, in being slow-
to-release, does not release at this time. The release of
the motor magnet 1861 moves the wipers 560, 610 and 6§30
into engagement with the contacts forming the seventh
stepping position of the switch 1000. The movements of
the wipers 616 and 636 produce no useful function at this
time, but the movement of the wiper 560 into engagement
with the seventh contacts in the bank 620 prepares an
operating circuit for the last digit relay 5LD.

The closure of the contact 9SH1 completes an energiz.
ing path for operating the last digit relay SLD which
extends from grounded and closed contacts 9SH1 through
either the off-normal contacts 902 or the closed contacts
9SHSI and 9SR2, the closed contacts 9PT2, the wiper
560, and the contacts forming the seventh stepping posi-
tion in the contact bank 558, and the closed contacts
SLD3 and 5PT1 to the operating winding of the last digit
relay, thereby causing the operation of this relay. The
operation of the relay SLD closes the plurality of contacts
5LD1, 50.D2, 5LD4, 7LD1, 8LD1, 9LD1, 9LD3, and
10LD2 and opens the plurality of contacts SLD3, 7LD2,
9L.D2, 18L.D1, and 18L.D3. The closure of the contacts
51.D1 and 5L.D2 to provide a shunt around the differential
operating windings of the party relay 5PY does not pro-
duce any useful function at this time. The closure of the
contacts 5LD4 and the subsequent opening of the contacts
51.D2, which contacts form a make-before-break contact
arrangement, completes a holding circuit for the last digit
relay which extends to the closed and grounded contacts
12RDT2, thereby to maintain the last digit relay operated
when the contacts SLD3 are opened to interrupt the oper-
ating circuit for this relay.

The closure of the contacts 7LD1 and 7LD2 render the
signaling circuit ineffective to transmit further switch
directing impulses to the remote switching equipment 138,
thereby preventing the dialing of an excessive number of
switch directing digits,

The closure of the contacts 91.D1 completes an ener-
gizing path for the release magnet 910 of the stepping
switch 1600 so that the wipers 560, 610, and 630 are
returned to their normal home positions, this path being
the same as that described hereinabove in conjunction
with the previous operation of the release magnet 919.
The opening of the contacts SLD2 opens a previously
prepared operating circuit for the release magnet 910 and
the closure of the contact 91.D3 prepares a circuit for
applying ground to the contact banks 600 and 626. The
closure of the contacts 8LD1 prepares an operating path
extending to the supervisory slave relay 8SRS, the com-
pletion of which is subsequently controlled by the con-
tacts in the bank 558 and the wiper 560.

The opening of the contacts 10LD1 interrupts the pre-
viously opened operating circuit for the party transfer
relay 10PT and the closure of the contacts 10LD2 pre-
pares an operating path, interrupted at the contacts 16PT3,
for operating the motor magnet 1661 of the stepping
switch 1¢86. The opening of the contacts 10LD3 opens
the other parailel branch of the pulsing path controlled
by the contacts 18CB1 of the calling bridge relay 5CB to
prevent response of the trunk circuit 126 to additional
operations of the dialing device at the calling subscriber.
Means are provided for interrupting the pulsing path to
the first mark pulse relay 9MK following the receipt of
the pulses forming the séventh line extending digit to
positively prevent the recording of extra digital informa-
tion in the magnetic trunk recorder 127, since additional
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mark pulses on the magnetic tape 12003 would cause
incorrect operation of the recording equipment during the
playback of the trunk recorder 127.

The slow-to-release shunt slave relay 9SHS, the operat-
ing circnit for which was interrupted by the preceding
opening of the contacts 9SHS2, now releases to open the
plurality of contacts 9SHS1 and 9SHS2. The opening of
the contacts 9SHS1 interrupts one of the parallel energiz-
ing paths for the release magnet 910, the other parallel
path being opened by the off-normal contacts $02. The
opening of the contacts 9SHS2 breaks the energizing
circuit for the space pulse relay 8SP, thus causing the
release of the advance magnet 820 and the second space
pulse relay 12SPS, thereby to terminate the recording of
the space pulse following the group of mark pulses repre-
senting the value of the dialed units digit of the directory
number of the called subscriber.

4. Release of the trunk circuit 126 when the call can-
not be completed—In the event that the called linc is
engaged in a call or otherwise busy, the signaling circuit
causes the application of a busy tone to the line to inform
the subscriber that access may not be had to the called
substation C and that the connection must be terminated.
Release of the connection by the subscriber at the sub-
station A causes the trunk circuit 126 to be restored to
normal and prevents the further recording of items of
information on the tape of the trunk recorder 127. The
trunk circuit 126 further records a COE signal on the tape
12000 to indicate that no further items of information
pertaining to this call are to be expected during a read-
out or playback operation,

To prevent the trunk circuit 126 from proceeding with
its normal cycle of operation in the event that the connec-
tion to called substation C cannot be completed, sixty
ip.m. flashing is applied to the E lead of the sigealing
circuit, which lead is connected to the operating winding
of a supervisory relay 7SR through a thermistor 759.
Accordingly, following adequate heating of thermistor
769, the supervisory relay 7SR is intermittently operated
at a rate of sixty operations per minute. The operation
of the supervisory relay 7SR closes a plurality of contacts
7SR1, 9SR1, 11SR1, and 16SR2 and opens a plurality of
contacts 9SR2, 18SR1, and 13SR1.

The closure of the contacts 7SR1 completes a shunting
circuit around the thermistor 760 so that pulsing direct
ground is applied to the operating winding of the relay
7SR. The opening of the contacts 13SR1 opens the shunt
around the resistor 1331 connected in series with the
monitor lamp 1338 so that this lamp becomes less brightly
illuminated, The closure of contacts 11SR1 applies
ground to a timer clutch 1109 so that a timer cam 2010
in the timer individual to the trunk circuit 126 is placed
into rotation. The closure of the contacts 9SR1 prepares
an operating circuit for a second supervisory slave relay
6SRST, which circuit is controlled by the wiper 610 and
the contacts forming the bank 600 of the stepping switch
1060. The opening of the contacts 9SR2 interrupfs a
previously opened circuit for energizing the release mag-
net 216 of the stepping switch 1000.

The opening of the contacts 10SR1 interrupts a previ-
ously opened operating path for the motor magnet 1001,
and the simultaneous closure of the contacts 10SR2 inter-
connects this operating winding through a pair of nor-
mally closed contacts 10SRS1 to a terminal to which is
supplied sixty i.p.m. signals. The completion of this cir-
cuit applies a sixty i.p.m. signal to the operating motor
magnet 1001 of the stepping switch 1030 so that the motor
magnet 1001 is operated and released, thereby to cause
the wipers 560, 610, and 630 to move into engagement
with the first contacts in the contact banks 550, 660, and
620, and also to open the off-normal coatacts 991 and
to close the off-normal contacts 902.

However, following a single step of advancement by
the stepping switch 1000, the supervisory relay 7SR,
which is supplied with sixty ip.m. signals, is released
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to open the plurality of contacts 7SR1, 9SR1, 10SR2,
and 1iSR1, .and to close the plurality of contacts 9SR2,
¥8SRI, and 13SR1. The opening of the contacts 7SR1
removes the shunt around the thermistor 766 so that
when the next sixty i.p.m. signal is applied to the con-
ductor E, the thermistor 768 must again be heated prior
to operation of the supervisory relay 7SR. The closure
of the contacts 13SR1 again provides bright supervision
at the monitor lamp 1330 which, when considered with
the dim supervision provided by the prior opening of
these contacts, provides flashing of lamp 1339, thus in-
dicating that a busy condition has been encountered in
extending the call.

The opening of the contacts 9SR1 and the closure of
the contacts 1¢SR1 produces no useful function at this
time. The opening of the contacts 1iSR1 opens the
circuit to - the timer clutch 1160, thereby terminating
rotation of the cam 1010 and causing this cam to be
mechanically returned to its normal position.

The opening of the contacts 18SR2 disconnects the
motor magnet 1001 of the stepping switch 1000 from the
source of sixty ip.m. signals so that the stepping switch
1009 is not advanced following its first stepping opera-
tion. - The closure of the contacts 9SR2 completes an
operating path for the reset or rclease magnet 91¢ of
the stepping switch 1060, which path extends from
grounded and closed contacts 9SH1 through the closed
off-normal contacts 902 and the closed contacts 9SR2,
90ON1, and 9LD1 to the operating winding of the mag-
net 910. Operation of the magnet 910 restores the
wipers 568, 610, and 630 to their normal position and
opens the off-normal contacts 902 while closing the off-
normal contacts 98X. The opening of the contacts 902
interrupts the previously described path for energizing
the reset magnet 910 so that this magnet is released.

Accordingly, in response to the receipt of sixty i.p.m.
flashing on the signaling lead E, the supervisory relay
7SR is alternately operated and released, thereby to cause
the operation of the stepping switch 1008 through a
single step followed immediately by a reset operation and
to cause flashing of the lamp 1336. This intermittent
operation of the stepping switch 1000 and the supervisory
relay 78R continues for as long as the sixty i.p.m. flash-
ing is provided on the E lead of the signaling circuit.

During this alternate operation and release of the super--

visory relay 7SR and the concurrent intermittent opera-
tion of the stepping switch 1069, the subscriber at the
calling substation A, in response to the receipt of busy
tone, replaces the handset on the cradle, thus opening
the cradle switch and opening the calling loop circuit
extending to the calling bridge relay 5CB. The inter-
ruption of this circuit releases the calling bridge relay
5CB to close the plurality of contacts 7CB2 and 10CBi
and to open the plurality of contacts 7CB1 and 10CB2.
Following a suitable time delay, the slow-to-release re-
lease delay relay 18RD is released to close the. plurality
of contacts SRD2 and 12RD2 and to open the plurality
of contacts SRD1, 5RD3, 10RD1, 12RD1, 12RD3, and
13RD1.

The opening of the contacts SRD3 removes holding
and busying ground from the sleeve conductor of the ex-
tended connection .to release the switch train, but the
simultaneous closure of the contacts SRD2 applies busy-
ing ground thereto from the closed contacts SRDT1 to
prevent seizure of the trunk circuit 126. The opening
of the contacts 5RD1 removes one source of holding
ground for the trunk circuit 126. The opening of the
contacts I3RD1 removes grounded battery from the
monitor lamp 1330, thus extinguishing this lamp to in-
dicate that the trunk circuit 126 is released. The open-
ing of the contacts 10RD1 removes another source of
main ground for the trunk circunit 126 and, in doing so,
opens the holding circuit. for the operated digit two relay
6TO, which relay, in releasing, interrupts the' partial
conditioned path to the party two conductor 1162 and,
in opening the contacts 9TO%, opens the above described
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path for operating the reset magnet 910 during the inter-
mittent operation of the switch 1664 under the control
of the sixty i.p.m. signal. The opening of the contacts
I2RD3 interrupts the energizing circuit for the second
release delay relay 12 RDT and the opening of the con-
tacts 12RD1 opens the operating circuit for the release
delay slave relay 12RDS, both of these relays remain-

- ing operated, however, due to the slow-to-release char-

acteristics thereof.

The closure of the contacts 12RD2 completes an oper-
ating path for the end-of-call relay 13EC which extends
from grounded and closed contacts .12R1.S3 through
closed contacts 12RD2, 12RDTI, 12CC2, 13PU2, and
11ICL. © The operation of the end-of-call relay 11EC
closes a plurality of contacts SEC1, 9EC1, 9EC2, and
9EC3, and opens a plurality of contacts 9EC4 and
10ECL. The opening of the contacts 10ECIL performs
no useful function at this time. The closure of the con-
tacts. SEC1 provides an additional source of busying
ground for the trunk circuit 126.

The closure of the contacts 9EC2 completes an energiz-
ing circuit extending through the contacts 921 for oper-
ating the mark pulse relay 9MK, and the closure of the
contacts 9EC1 completes an energizing path extending
through the closed contacts 851 for operating the space
pulse relay 8SP. The operation of the space pulse relay
8SP and the mark pulse relay 9MX simultaneously en-
ergizes the space pulse head 810 and the mark pulse
head 808 in the trunk recorder 127, thereby recording
a COE signal comprising simultaneous mark and space
pulses on the tape 12808. The operation of the space
pulse relay 8SP and the ‘mark pulse relay SMK causes
the accompanying operation of the second space pulse
relay 12SPS and the second mark pulse relay 12MKS,
thereby terminating the energization of the mark and
space heads 800 and 810.

However, the opening of the contacts 9EC4 simulta-
neously with operating the ‘space pulse relay 8SP and
the mark pulse relay MK prevents the energization
of the advance magnet 829 under the control of the
second mark pulse relay 12MKS and the second space
pulse relay $2SPS. The closure of the contacts 9EC3
completes an energizing circuit for a pulse-assist trunk
relay 9PAT which extends through a pair of normally
closed conductors 9PATI, the pulse-assist trunk relay
9PAT being of a differential type.

Accordingly, when the contacts 9EC3 are closed to
apply ground to the two differential windings of the re-
lay 9PAT, current flows through the uppermost of these
windings and a resistor 931 to charge a ‘condenser 932.
The current flow through this upper winding is in oppo-
sition to the current flow through the lower of the wind-
ings, and, accordingly, the relay 9PAT does not operate.
After a predetermined time interval during which the
condenser 932 becomes fully charged, the current flow
through the upper winding of the relay 9PAT falls to a
low enough value that the current flow through the lower
of the differential windings is effective to operate this
relay. The operation of the relay 9PAT opens the con-
tacts 9PAT1 and closes a pair of pulsing contacts SPAT1.
The closure of the contacts 8PAT1 applies ground to
the operating winding of the advance magnet 829. Oper-
ation of the advance magnet advances the magnetic tape
12800 a single step to space the concurrently recorded
mark and space pulses forming the COE signal from the
recording position.

The opening of the contacts 9PAT1 removes ground
from the operating windings of the relay 9PAT, but this
relay does not release at this time inasmuch as the con-
denser 932 now discharges in series with a variable re-
sistance 930. through the two windings of this relay in
such a sense that the flux in the two windings aids in
maintaining the relay operated. After .a predetermined
time interval determined by the charge on the condenser
932 and the values of the two resistances 93¢ and 931,
the current approaches a low enough value that the relay
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9PAT releases to close the contacts 9PAT1 and to open
the contacts 8PAT1. Opening the contacts SPATI re-
leases the advance magnet 820, and the closing of the
contacts 9PATI completes again the energizing circuit
for the pulse-assist trunk relay 9PAT.

Thereafter. the pulse-assist trunk relay 9PAT is inter-
mittently operated and released, as described above, to
sequentially operate and release the advance magnet 828,
thereby providing a runout of the magnetic tape 12000
so as to effectively provide a space following the COE
signal signifying the completion of the recording of the
items of information pertaining to the incomplete call.

As set forth above, the release of the release delay
relay 10RD interrupts the operating circuit for the re-
lease delay slave relay 12RDS which, in beine slow-to-
release, releases after a suitable time delay. The release
of this relay closes the plurality of contacts 10RDS3 and
13RDS1 and ovens the plurality of contacts 7RDS1,
TRDS2, 16RDS1, 10RDS2, and ¥13RDS2. The opening
of the contacts 7RDS1 disconnects the M lead of the
signaling circuit from the pulsing contacts controlled by
the calling bridee relay and the simultaneous closure of
the contacts 7RDS2 applies direct ground to the M lead.
The closure of the contacts 13RDS1 prepares a circuit
for applying ground to an emergency start conductor
1352 which extends to the playback control circuit 200.
The opening of the contacts 13RDS2 removes ground
from a signaling lead extending to the common super-
visory circuit. ’

The opening of the contacts 18RDST and 10RDS2 pre-
pares the trunk circuit 126 for operation vpon subsequent
seizure thereof, and the opening of the contacts 10RDS4
and the closure of the contacts 30RDS3 prepares circuits
for permitting the trunk circuit 126 to be seized by the
plavback control circuit 200.

The second release delay relay 12RDT, the operating
circuit for which is also interrupted by the prior release
of the release delay relay 10RD. relesses after a suitable
time delay to close the plurality of contacts SRDT?2,
10RDTI, 12RDT3?, and 13RDTL. and to onen the pla-
rality of contacts SRDTY, 5RDT3, 16RDT2, 12RDTI,
12RDT2, and 13RDT2. The orening of the contacts
5SRDT3 and the closure of the contacts SRDT2 condition
the party identification selection relay SBC for subsequent
operation under the control of signals applied to the HS
lead of the conductors incoming to the trunk circuit 126.
The opening of the contacts SRDTA removes one source
of holding and busying ground for the sleeve conductor
of the extended connection, but, due to the operation of
the end-of-call relav. ground is maintained on the sleeve
conductor by the closed contacts SEC1.

The closure of the contacts 1@RDT! and 13RDT1
and the simultaneous opening of the contacts 18RDT2
and 13RDT2 merely 2ids in restoring the cireuit 126 to
normal. The closure of the contacts 12RDT3 applies
eround to the terminal 1377, thus indicating that the
trunk circnit 126 is idle. The opening of the contacts
12RDTI1 interrupts the operating circuit for the end-of-
call relay 11EC, but, due to the provision of a condenser
1131 and a series resistor 1132, this relay is rendered
slow-to-release and, accordingly, does not release in re-
snonse to the opening of the contacts 12RDT1. The
opening of the contacts 12RDT?2 removes holding ground
from the slow-to-release last digit relay 5LD and the
party transfer relay 19PT so that these relays sequentially
release.

The release of the party transfer relay 10PT closes
the plurality of comtacts 5PT2, 9PT1, 9PT3, 10PT1,
10PT3, and 10PT5 and opens the plurality of contacts
5PT1, 6PT1, 8PT1, 9PT2, 10PT2, and 10PT4. The se-
lective opening and closing of the above identified con-
tacts controlled by the party transfer relay 10PT perform
no functions at this time other than to aid in returning
the trunk circuit 126 to a normal condition, the opening
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of the contacts 10PT4 interrupting the supply of sixty
i.p.m. signals to the motor magnet 1001 and the closing
of the contacts 9PT1 preparing an operating path for
the magnet 910.

The release of the last digit relay SLD opens the plu-
rality of contacts S5LD1, 5LD2, 5LD4, 7LD1, 8LDI1,
¢1.D1, 91.D3, and 161L.D2 and closes the plurality of con-
tacts S5LD3, 7LD2, 9LD2, 10LD1, and 10LD3. The
opening of the contacts 5LD1 and 5LD2 removes the
shunt around the party relay 5PY, and the opening of
the contacts SLD4 together with the closure of the con-
tacts 5LD3 prepares a circuit for subsequently operating
the last digit relay SLD. The opening of the contacts
7LD1 and the closure of the contacts 7L.D2 returns the
signaling circuit to its normal condition. The opening
of the contacts 8LD1 interrupts the prepared circuit for
operating the supervisory slave relay 8SRS, and the open-
ing of the contacts 9LD1 and 9LD3 merely aid in restor-
ing the trunk circuit 126 to a normal condition. The
closure of the contacts 9LD2 completes an operating
circuit for the release magnet 910 if the stepping switch
1299 is left in an off-normal position, as indicated -by the
contacts 992, when the release of relay 5LD terminated
the application of impulsing signals to the motor magnet
1¢61. The closure of the contacts 10LD1, 10LD3 and
the opening of the contacts 10LD2 merely restore the
trunk circuit 126 to a normal condition.

Following a suitable time delay, the end-of-call relay
11EC is released, the operating circuit therefor being in-
terrupted by the prior release of the second release delay
relay $2RDT. The release of this relay closes the plu-
rality of contacts 9EC4 and 10EC1 and opens the plu-
rality of contacts 8ECI1, 9ECI1, 9EC2, and 9EC3. Open-
ing the contacts 9EC1 and 9EC2 releases the first space
pulse relay 8SP and the first mark pulse relay 9MK, re-
spectively, and the release of these two relays causes the
subsequent release of the second space pulse relay 123PS
and the second mark pulse relay 12MKS. The closure
of the contacts 9EC4 prepares-the previously described
circuit for operating the advance magnet 820, and the
opening of the contacts 9EC3 removes ground from the
operating circuit for the pulse-assist trunk relay 9PAT.
This relay intermiitently operates and releases, as de-
scribed hereinabove, during the release of the last digit
relay SLD and the party transfer relay 1&PT to space
out the magnetic tape 12000 following the recording of
the COE signzl. The interruption of the energizing cir-
cuit for the pulse-assist trunk relay 9PAT terminates
movement of the magnetic tape 12090 with the portion
thereof located beneath the mark and space pulse heads
8900 and 810 spaced from the recorded pulses pertaining
to the preceding call. The opening of the contacts
5EC1 removes ground from the sleeve conductor of the
extended switch train, thus permitting the trunk circuit
126 to be seized. This terminates the recording of the
items of information on an incomplete call which, as as-
sumed above, is terminated because of the busy condition
of called substation C.

Accordingly, when a call is terminated due to the called
line being unavailable for one reason or another, the
magnetic tape 12000 in the trunk recorder 127 includes
eight groups of mark pulses representing the dialed party
digit and the seven digits dialed for extending the con-
nection to the called subscriber, each of said groups being
followed by a space puise. The trunk circuit 126 auto-
matically records a COE signal following the last space
pulse and then automatically spaces out the tape 12889
to provide a physical separation on the tape between the
COE signal pertaining to the incomplete call and the
first item of information to be recorded relating to the
next successive call placed through the trunk circuit 126.

5. Operation of the trunk circuit 126 in response 10
completion of the connection to the called substation.—
In response to completion of the extension of the con-
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niection to the called substation C, the frunk circuit 126
initiates operation of the trunk timer to time the dura-
tion of the call and starts the auiomatic timing of a
grace period during which the connection can be released
without a toll charge being assessed for the call. This
grace period affords the calling subscriber an opportunity
to release the connection in the event of obtaining a
wrong number without being charged for a completed
toll connection. Further, following the expiration of the
grace period, the trunk circuit 126 initiates operation of
the clock and calendar circuit 133 to provide the trunk
recorder 127 with items of information pertaining to the
date and time at which the call was completed.

As described hereinabove, following the dialing of the
seven digits forming the directory number of the called
substation C, which digits are simultanecusty recorded
in the trunk recorder 127 and utilized to control the
operation of the remote switching equipment 133, the
stepping switch 109¢ is returned to a normal position, and
calling bridge relay SCB, the last digit relay 5LD, the
party transfer relay 10PT, the release delay relay 18RD,
the release delay slave relay 12RDS, and the second re-
lease delay relay 12 RDT are in an operated condition in
addition to the selectively operated one of the dialed
party digit register relays, such as the digit two relay 6TO.

In response to answering the call at the called sub-
station C, the signaling circuit is provided with continu-
ous ground on the E conductor which, as described above,
following a suitable interval for heating the thermistor
768, causes the operation of the supervisory relay 7SR.
The operation of this relay closes the plurality of con-
tacts 78R1, 83R1, 10SR2, and 11SR1 and cpens the con-
tacts 95R2, 10SR1, and 13S8R1. The selective opening
and closing of these contacts provide the same functions
described hereinabove, which function includes the ap-
plication of impulses cccurring at one second intervals to
the motor magnet 2841 of the stepping switch 1068, These
impulses cause the wipers 568, 616, and 630 to be ad-
vanced at one second intervals over the contacts form-
ing the contact banks 55&, 608, and 628, respectively.
When the wiper 618 is moved into engagement with the
second contact in the contact bank 680, thus indicating
that steady and not flashing ground is supplied to relay
7SR, a circuit is completed for operating a second super-
visory slave relay 6SRST, this circuit extending from
grounded and closed contacts 2SH1 through the closed
contacts 95R1, 8SRETI, the wiper 618, and the closed
contacts 6PT1 to the operating winding of the second
supervisory slave relay 63RST.

The operation of this relay opens a plurality. of con-
tacts 9SRSTH, #5RST2Z, and 10SRST2 and closes a plu-
rality of contacts 6SRST1 and 9SRST2. - The closure of
the contacts 6SRST1, which are of a preliminary make
type, completes a holding circuit extending from the
closed and grounded contacts 5RD1 for maintzining the
second supervisory slave relay operated when the contacts
9SRST1 are opened to inmterrupt the operating circuit
therefor. )

The opening of the contacts $SRET2 interrupts an op-
erating circuit for the reset or release magnet $1¢ of the
stepping switch 1608, thereby to prevent the single step
operation of the switch 1668 described above during the
busy condition in the event that the E lead of the signal-
ing circuit is subsequently flashed. The opening of the
contact 10SRST2 interrupts the previously described op-
crating path for applying sixty i.p.m. signals to the motor
magnet 1681, but the simultaneous closure of the con-
tacts 10SRST1 completes a path for continuing the ap-
plication of these impulses to the motor magnet 1481.
The closure of the contacts 18SRST1 effectively ‘provides
a shunt around the contacts controlled by the supervisory
relay 7SR to insure the continued operation of the step-
ping switch 1860 in the even that the E Iead is subse-
quently flashed. Accordingly, the operation of the relay
9SRST indicates the completion of the busy test and in-
sures the initiation of the grace period timing.
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In order to provide for an adjustable grace time inter-
val during which the connection may be released without
causing the calling subscriber to be charged for a toll
call, the fourth to tenth contacts in the contact bank 550
of the stepping switch 1000 are strapped to individual
terminals in a terminal group 535. Assuming that an
eight second grace time interval is desired, a conductor
531 is strapped to the terminal group 535 to be connected
to the eighth. contact in the contact bank 558. Since the
wipers 560, 618, and 630 are advanced a single step per
second under the control of the sixty i.p.m. impuises sup-
plied to the motor magnet 1661, at the end of the eighth
second, a circuit is completed for operating the super-
visory slave relay 8SRS. This circuit extends from
grounded and closed contacts $SH1 through the closed
off-normal contacts 962 of the switch 1806, the closed
contacts 9PT2, the wiper 569, the eighth contact in the
contact bank 556, the conductor 531, and the closed con-
tacts 811 and 8SRS1 to the operating winding of the
supervisory slave relay 8SRS.

The operation of this relay opens the plurality of con-
tacts 8SRS1 and 1¢SRS1 and closes a plurality of con-
tacts 8SRS2, 188RS2, and 11SRS1. The contacts §SRS1
and 85RS2 form a make-before-break contacis arrange-
ment in which the contacts 8SRS2 are closed to complete
a holding circujt extending to the closed and grounded
contacts SRD1 prior to the opening of the contacts 8SRS1.
The opening of the contacts 18SRS1 opens. the path for
applying sixty ip.m. signals to the motor magnet 1601
of the stepping switch 160% and, accordingly, terminates
stepping of the switch 1808. The closure of the contacts
11SRS1 completes a parallel circuit shunting the contact
115R1 on the supervisory relay 7SR for maintaining
the timer clutch 1160 engaged so that the cam 1810
controlled thereby is continuously rotated in the event
that the supervisory relay 7SR is released. The closure
of the contacts 18SRS2 prepares a circuit for seizing the
clock and calendar circuit 133 and for causing the trans-
mission of impulses representing the date and time of
completing the call from the clock and calendar circuit
to the trunk recorder 127.

Assuming that answering supervisory signals are re-
ceived, as indicated by the operation of the second super-
visory slave relay 6SRST due to the wipers being ad-
vanced to the second stepping position, as disinguished
from the receipt of flashing on the E lead which causes the
wipers to be stepped to the first contact and then reset, and
further assuming that the subscriber, for any reason, such
as ascertaining that an incorrect number has been dialed,
desires to release the connection, this must be done with-
in the above described eight second grace interval in order
to avoid being charged for a toll call. In addition, not
only must the call be terminated, but the disconnection
of the extended connection must be completed to the ex-
tent that the trunk circuit 126 is virtually restored to a
normal condition within this eight second interval.

As described above, the release of the connection causes
the sequential release of the calling bridge relay 5CB,
the release delay relay 10RD, the operation of the end-
of-call relay 11EC, the space pulse relay 8SP, the first
mark pulse relay 9MK, the second space pulse relay
128PS, the second mark pulse relay 12MKS, and the
pulse-assist trunk relay 9PAT and the subsequent release
of these relays together with the release of the release
delay slave relay 12RDS, the second release-delay relay
12RDT, the party transfer relay 10PT, and the last digit
relay SLD. The sequential release and operation of the
above described components of the trunk circuit 126
causes the release of the swiich train, the recording of
a COE signal on the magnetic tape 129089 following the
last space pulse, and an advance of the magnetic tape

12000 to space the COE signal from the next item to be

recorded. This operation is described in detail above
under subtitle 4, Release of the trunk circuit 126 when
the call cannot be completed,
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. However, the release of the trunk circuit 126 follow-
ing the receipt of answering supervisory signals is some-
what different from that described above due to the op-
eration of the second supervisory slave relay 6SRST.
This first difference arises out of the closure of the con-
tacts 10SRST1 which interconnect the motor magnet 1601
with the source of sixty i.p.m. signals, thus causing the
stepping switch 1090 to be continuously advanced until
the termination of the related grace period. When the
stepping switch 1809 is operated under the control of
flashing ground on the E lead of the signaling circuit, the
stepping switch is advanced to the first position and sub-
sequently returned to the home position in repeated cycles
until such time as the connection is released. However,
the operation of the second supervisory slave relay to
open the contacts 9SRST2 opens the circuit for operat-
ing the reset or release magnet 910 of the switch 1000,
Accordingly, a release of the supervisory relay cannot
reset the stepping switch 1900, but rather this switch

continues to step until such time as the party transfer 2

relay 16PT and the last digit relay 5LD are released. At
this time, a circuit is completed from the closed and
grounded contacts 9SH1 through the closed off-normal
contacts 982 and the closed contacts 9PT1 and SLD2 to
cause the operation of the reset magnet 910. Operation
of this magnet returns the wipers 560, 610, and 630 to
their normal home position.

However, in order to prevent the recording of the clock
and calendar information and the other items of informa-
tion which are utilized to control the production of a
toll ticket for the call and which result in the assessment
of a charge for the call, the relays 18PT and 5LD must
be released prior to the time that the wiper 639 moves
into engagement with the eighth contact in the bank 550
which signifies the end of the grace time interval, since
the attainment of this stepping position by the switch 1006
causes the operation of the supervisory slave relay 8SRS
and, accordingly, the initiation of the recording of the
clock and calendar information. In all other respects,
however, the release of the trunk circuit 126 following the
receipt of answering supervisory signals and during the
grace period is the same as that described hereinabove
under subtitle 4, Release of the trunk circuit 126 when
the call cannot be completed, the relay 6SRST being re-
leased by the opening of the contacts 5RDI1.

Accordingly, following the receipt of answering super-
visory signals, the trunk circuit 126 tests whether the su-
pervisory signals received by the trunk circuit 126 indicate
a busy condition or indicate the completion of the call
and, following completion of the flashing supervisory or
busy test, initiates the timing of a grace time interval
during which the completed connection may be released
by the subscriber to avoid the assessment of a charge for
the call. At the end of this grace time interval, even
if the connection is subsequently released, the trunk cir-
cuit 126 is conditioned to cause the recording of all of the
items of information necessary for making a permanent
record of the toll call.

6. Recording the clock and calendar information.—In
controlling the recording of date and time information on
the magnetic tape 1206080 of the trunk recorder 127, the
trunk circuit 126 first seizes the common clock and cal-
endar circuit 233 and interconnects the mark and space
pulse heads of the trunk recorder 127 with the pulse send-
ing means in this circuit. Thereafter, seven groups of
mark and space pulses are transmitted to the mark pulse
head 869 and the space pulse head 810 to record the date
and time of filing or completing the connection. Fol-
lowing the recording of this information, the trunk circuit
126 dismisses the common clock and calendar circuit
133.

More specifically, as described above, the operation of
the supervisory slave relay 8SRS, at the termination of
the grace time period, closes the contacts 18SRS2 to in-
terconnect the operating winding of a pickup relay 10PU
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with a common conductor 1052 which extends to the
clock and calender circuit 133. If the clock and calendar
circuit is idle at this time, ground is standing on the con-
ductor 1052 to cause the operation of the pickup relay
through a path including the closed contacts 16SRS2,
10IC1, 10CC1, and 10PUS. Alternatively, if the clock
and calendar circuit 133 is engaged in providing items of
information to another trunk circuit, the trunk circuit 126
holds until such time as ground is applied to the con-
ductor 1652, thus indicating that the common clock and
calendar circuit 133 is available.

Assuming that this circuit is idle, ground is applied to
the conductor 1052 to cause the operation of the pickup
relay 16PU through the above described circuit. The
operation of this relay closes a plurality of contacis
9PU1, 9PU2, 10PU1, 16PU2, 16PU4, 12PU1, and 12PU3
and opens a plurality of contacts 9PU3, 10PU3, 16PUS5,
and 12PU2. The contacts 12PU1 and 12PU2, which
are of a preliminary operate type, open the previously de-
scribed operating circuit for the relay 11EC at an addi-
tional point and prepare other circuits. The contacts
10PU4 and 10PUS5 form a make-before-break contact ar-
rangement in which the closure of the contacts 16PU4
provides a holding circuit for extending the relay 16PU
to a hold conductor 1052 which is grounded by the cir-
cuit 133 prior to the opening of the contacts 18PU5 to
interrupt the operating circuit therefor.

The closure of the contacts 12PU3 completes an alter-
native holding path for the second release delay relay
12RDT which extends to the closed and grounded con-
tacts 12RDT?2 of this relay, thereby to provide means for
maintaining this relay operated in the event that the re-
lease delay relay 10RD is released due to releasing the
connection during the time that the clock and calendar
information is being supplied to the trunk recorder 1Z7.

The closure of the contacts 16PUZ interconnects the
operating winding of the mark pulse relay $MK with a
mark pulse conductor 1055 which extends to mark pulse
generating means in the clock and calendar circuit 133.
The simultaneous opening of the contacts 18PU3 discon-
nects the mark pulse relay 9MK from pulsing means in
the trunk circuit 126. The closure of the contacts $PU2
interconnects the operating winding of the space pulse
relay 8SP with a space pulse conductor 1954 which ex-
tends to space pulse gemerating means in the common
clock and calendar circuit 133. The simultaneous open-
ing of the contacts 9PU3 disconnects the space pulse re-
lay 8SP from pulsing means in the trunk circuit ¥26.

The closure of the contacts 9PU1 completes an ener-
gizing circuit for a two-step calendar-complete relay 9CC,
thereby causing this relay to operate its preliminary make
contacts 9CCI. The closure of these contacts connects
ground through one side of the lower winding of the cal-
endar-complete relay 9CC through a path extending from
closed and grounded contacts 10RD1 through a plurality
of closed contacts 9IC2, 9IC3, 9IDF7, and $CC1, the
other side of this winding being connected to ground at
the closed contacts 9PU1. The calendar-complete relay
9CC remains in this partially operated condition until such
time as ground is removed by the opening of the con-
tacts 9PUI.

The closure of the contacts 10PU1 applies ground to
a clock and calendar start lead 1053 which extends to
the common clock and calendar circuit 133. The ap-
plication of ground to this conductor signifies to the
clock and calendar circuit that the trunk circuit 126 has
completed the preparations necessary for the receipt of
mark and space pulse information representing the date
and time of completing the call, and, accordingly, causes
the clock and calendar circuit 133 to initiate the trans-
mission of this information.

The mark pulse information supplied by the common
clock and calendar circuit 133 consists of ground pulses
which are applied to the conductor 1055. These
ground pulses are tramsmitted through the contacts
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10PU2, ¢IDF16, and 921 to cause operation of the mark
pulse relay $MX. The operation of this relay, as de-
scribed above, causes: the opsration of the second mark
pulse relay 12MKS and the advance magnet 828 whereby
the mark pulse head 899 is biiefly energized to record a
mark pulse on the tape 12860 and, thereafter, the tape
is advanced a single step under the control of the advance
magnet 82¢. In the same manner, space pulse informa-
tion consisting of periodic ground pulses applied to the
conductor 1054 causes the operation of the space pulse
relay 8SP through a circuit including the closed con-
tacts 851, $IDF3, and 9PU2. The operation of the space
pulse relay 8SP causes the consequent operation of the
second space pulse relay 12SPS and of the advance mag-
net 829, whereby the space pulse head 819 is briefly ener-
gized to a space pulse and the advance magnet 82¢ is op-
erated to step the magnetic tape 12000.

Since the. grace period has elapsed prior to initiating
the transmission of the date and time information to the
trunk recorder 127 from the common clock and calendar
circuit 133, it is necessary to insure that this information
is transmitted to the trunk recorder %26 in the event
that the subscriber releases the connection during the
transmission of this data. More specifically, as set forth
in detail above in the description in subtitle 4, Releuse
of the trunk circuit 126 when the call cannot be com-
pleted, the release of the connection causes the sequential
release of the calling bridge relay 5CB, the release delay
19RD, the last digit relay SLD, the party transfer relay
18PT, the second release delay relay 12DRT, and the
release delay slave relay 12RDS together with the op-
eration and release of the mark pulse relay 9IMX, the
space pulse relay 8SP, the second mark pulse relay
12MXS, the second space pulse relay 1ZSPS, the pulte-
assist trunk relay 9PAT, and the end-of-call relay 33EC,
However, the release of the connection during the trans-
mission of the clock and calendar information enly
causes the release of the calling bridgs relay 5CR, the
release delay relay 16RD, .and the release delay slave
relay 12RDS, as described above, and also the release
of the supervisory relays 7SR, 8SRS, and 65RST which
have been operated at this time. The additional release
of the relays 7SR, 8SRS, and 6SRST aids in returning
the circuit 126 to normal, and in conjunction with the
opening of the contacts SRD1, stops the timer cam 1¢18
by releasing the clutch magnet 1160.

Inasmuch as the prior closure of the contacts 12PU3
provides a holding circuit for the second release dclay
relay 12RDT, this relay remains operated to provids hold-
ing ground for the last digit relay 5LD and the party
transfer relay 1¢PT so that these relays do not release.
Further, the prior opening of the contacts 12PU2 inter-
rupts the operating circuit for the end-of-call relay 1IEC
so that this relay is not operated to record a COE sig-
nal and to space out the magnetic tape. The closed con-
tacts 12PU1, together with the release of the relay 10RD
to close the contacts 12RD2, provides holding ground
for maintaining the selected party digit register relays
operated, ie., the digit two relay 6TO. Accordingly,
the operation of the pickup relay 10PU insures that
the trunk circuit 126 is maintained in a condition in
which all of the date and time information can be trans-
mitted to the trunk recorder 127 even if the connection
is released during the transmission of this data.

Assuming that the call is not terminated during the

transmission of the date and time data, following the -

completion thereof ground is removed from the hold-
ing conductor 1851 by the clock and calendar circuit
133 so that the pickup relay -16PU is released.  The
release of “this relay closes the “plurality of contacts
9PU3, 16PU3, 10PUS, and 12PU2 and opens the con-
tacts 9PU1, 9PU2, 16PU1, 10PU2, 16PU4 and 12PUL.

The opening of the contacts 9P1 removes the ground
shunt from the two-step calendar-complete relay -3CC
so that this relay now quickly operates fully. In operat-
ing fully, the relay 9CC <¢leses ‘a-plurality of contacts
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8CC1, 5CCY, 12CC1, and $2CC3, and opens a plurality
of contacts 18CC1 and 12CC2. The opsning of the
contacts 10CC1 interrupts the above described operat-
ing path for the pickup relay 16PU so that this relay
is not operated by the ground provided in the clock
and calendar circuit 33. The opening of the contacis
32CC2 opens the operating path for the end-of-call relay
11EC, and the closure of the contacts $2CCi, which to-
gether with the contacts $2CC2 form a make-before-
break contact arrangement, completes a circuit for hold-
ing ground for the trunk circuit 126 in the event that
the comnection is released during the subsequent pro-
vision of calling line identification information or for
continuing the provision of holding ground in the event
that the connection has been released during the trans-
mission of date and time information, as described
above. The closure of the contacts 12CC3 provides an
alternative holding circuit for the second release delay
1ZRDT for the purpose of maintaining this relay op-
erated to provide holding ground for a number of the
components in the trunk circuit 126 if the connection
extending to this trunk circuit is released during the
transmission and the recording of calling line identifica-
tion information or if the connection has been previous-
ly released as described above, thereby to insure the
completion of the transmission of the date to the re-
corder 127.

The closure of the contacts $CC2 applies ground to a
conductor 1171 from closed and grounded contacts
9IDF6. This conductor is conmected to contacts or
bare wire multiples of trunk finder switches, such as the
switches 1314 and 132a, to mark the trunk circuit 126.
More specifically, the application of ground to the con-
ductor 1171 marks a stepping position in the contact
banks of the trunk finder switches 131z and 132a so that
@ selected one of the identifier senders 131 or 132 may
be associated with the trunk c¢ircuit 126. The closure
of the contacts 8CC1 applies ground to an allotter start
conductor 829 which extends to the identifier sender alot-
ter 129 to cause this allotter to search for and seize an
idle one of the identifier senders 131 or 132 and to sub-
sequently cause the trunk finder switches 1314 and 132«
of the seized identifier sender to search for and seize the
trunk circuit 126.

Referring back to the preceding release of the relay
I0PU, the release of the contacts 12PU1 and 12PU2
open the above described holding ground circuit and pre-
pare a circuit for operating the end-of-call relay 11EC,
respectively, the holding ground circuit being maintained
complete by the closed contacts 12CC1. The opening of
the contacts 12PU3 opens the alternative holding circuit
for the second release delay relay 12RDT described
above, which circuit is maintained completed by the
closed contacts 12CC3.

The opening of the contacts 9PUZ disconnects the
space pulse relay 8SP from the space pulse conductor
1054, and the concurrent closure of the contacts $PU3
connects this relay to the pulsing circuit provided in the
trunk circuit 126. The opening of the contacts 16PU2
disconnects the mark pulse relay 9MX from the mark
pulse conductor 1455, and the coacurrent closure of the
contacts 10PU3 connects this relay to pulsing circuits
provided in the trunk circuit 126.

The opening of the contacts 18PU1 removes ground
from the start conductor 1853 extending to the common
clock and calendar circuit 133. The opening of the
contacts 10PU4 opens the holding circuit for the pickup
relay 16PU and the closure of the contacts 18PU5 pre-
pares an operating circuit for this relay. However, this
circuit is not completed due to opening of the contacts
10CC1.

Accordingly, to record the date and time of filing a
call in the trunk recorder 127, the trunk circuit 126 seizes
the common clock and calendar circnit 123 and, there-
after, cuts through pulsing paths from the common clock
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and calendar circuit 133 to the mark pulse relay 9IMK
and the space pulse relay 8SP, thereby to condition these
relays for operation under the control of information
sent from the clock and calendar circuit 133. The trunk
circuit 126 further includes means for insuring the com-
pletion of the transmission of this information io the
trunk recorder 127 in the event that the connection is
released during the transmission interval. Further, as an
incident to the completion of the transmission of the
date and time information, the calendar-complete relay
9CC is operated to prepare the trunk circuit 126 for con-
trolling the application of calling line or calling subscriber
identification information to the trunk recorder 227 and
to close contacts for preserving the holding ground paths
provided to insure completion of the data recording if
the connection is released.

7. Recording the designation of the calling substa-
tion—In order to provide the trunk recorder 127 with
data pertaining to the digital designation of the calling
substation A, the trunk circuit 126 places the identifier
sender allotter 129 in operation to seize an idle one of a
plurality of identifier senders, such as the component
131 and 132, and, thereafter, causes the trunk finder
switches 131a or 132a associated therewith to search for
and seize the trunk circuit 126. Thereafter, the trunk
circuit 126 renders a power supply circuit 11760 effective
to supply an identification tone to the HS lead of the
extended connection, which tone is transmitted over the
extended connection to be applied to the identification
matrix 128, thereby to selectively energize a group of
thousands, hundreds, tens, and units marking conductors
in accordance with the digital designation of the calling
substation A. The identifier circuit 13¢ is energized by
the selectively marking conductors to operate a group of
register sender relays in the seized identifier sender in
accordance with the values of the thousands, hundreds,
tens, and units digits of the calling substation directory
number. Thereafter, the identifier sender allotter 139,
the common identification matrix 128, acd the identifier
circuit 139 are released to permit these components to
be utilized in performing other calling line identificaiion
operations. Concurrently with the release of these com-
ponents, the seized identifier sender, such as the ideatifier
sender 131, transmits four groups of mark pulses separ-
ated by space pulses to the trunk circuit 126, this circuit
previously having conditioned the space pulse relay §SP
and the mark puise relay 9MXK for cperation under the
control of the impulses transmitted from the seized iden-
tifier sender. Following the recording of this informa-
tion, the trunk circuit 126 dismisses the identifier sender
131 and prepares the trunk recorder 127 for receiving
impulses representing the duration of the toll call.

More specifically, as described above, the closure of
the contacts 9CC2 provides marking ground on contacts

or bare wire multiples individual to the trunk circuit 126,

thereby to mark this circuit for interconnection with a
seized one of a plurality of idle identifier senders £3% or
132. TFurther, the closure of the contacts 8CC3 applies
ground to a common allotter start lead 829 which places
the identifier sender allotter 129 in operation to seize an
idle identifier sender, such as the sender 131, and to cause
the trunk finder switch 131a associated therewith to select
the terminals individual to the trunk circuit 126 in ac-
cordance with the marking conditions provided thercen.
Following the completion of these operations in which
the identifier sender 131 is seized and asscciated with
the terminals individual to the trunk circuit 126, ground
is applied to a conductor 1172 to cause the partial opera-
tion of a first identification relay 8 IDF which is of the
two-step type. The operation of this relay through its
first step opens the pair of contacts 8IDF1 and closes a
plurality of contacts 8IDF2 and $IFDI, all of these
contacts being of the preliminary operate type. The
opening of the contacts 8IDF1 removes start ground
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from the common allotter start lead 829, thereby to per-
mit this circuit to be returned to a normal condition.
The closure of the contacts 8IDF2 applies a ground shunt
around the upper operating winding of the two-step first
identification relay 8IDF2 so that this relay is not fully
operated until ground is removed from the conductor
1172.

The closure of the contacts 9IDF1 completes an en-
ergizing circuit for a second identification relay $IDS
which extends from closed and grounded contacts 8CC1
through the closed contacts 9IDS2 and SIDF1. The
operation of this relay closes a plurality of contacts
5IDS1, 5IDS2, 8IDS1, 91IDS1, and 13IDS1. The closure
of the contacts 13IDS1 applies ground to a terminal 1378
which is connected to the shelf supervisory circuit, there-
by to provide an indication that the calling line identifica-
tion operation has been initiated. The closure of the
contacts 8IDS1 prepares an operating circuit for & no-
identification relay 8NI which extends to a common con-
ductor 3530 which is terminated in the identifier senders.

In order to cause the selective operation of one of
these party matrix selection relays in the identification
matrix 128, the closure of the contacts $IDS1 applies
ground through a path including the closed and ground-
ed contacts 8CC1, the contacts 9IDF2, 9IDS1, 12PF1,
12PTHI, 11PTW2, 11PO1, 11TR2, the contacts 11TO4
which are closed by the operation of the dialed party digit
register relay 6TO, and the normally closed contacts
1iSTT3, thereby to ground the conductor 1162 which
extends to the second party identification matrix in the
identification matrix 128 through the cable 1179. Ac-
cordingly, the seizure of the identifier sender 131 causes
the application of ground to a selected one of the party
matrix selection relays in the identification matrix 128,
thereby to condition this matrix for applying a marking
potential to the input of the identifier circuit 130 in
accordance with the digital designation forming the
directory number of the calling substation. However, as
set forth above, the substation A is located on a private
line and none of the party matrices, accordingly, are
utilized in controlling the determination of the directory
number thereof.

In order to apply an alternating current identification
potential over the extended switch train to selectively
energize the identification matrix 128 in accordance with
the digits forming the directory number of the calling
substation A, the closure of the contacts SIDS2 applies
ground to a terminal 541 which is connected to a ter-
minal 11742 in the power supply circuit 11700 (FIG.
117). 1In response to the application of ground to this
terminal, the power supply circuit 11700 applies a sixty
cycle potential to a terminal 11741 which is connected
to a terminal 542 in the trunk circuit 126. The poten-
tial supplied to the terminal 542 is applied through the
closed contacts 5IDS1 to the HS conductor of the ex-
tended switch train.

This potential is returned over the switch train ex-
tended to the trunk circuit 126 and is applied by an iden-
tification conductor individual to the line circuit 140 to
the identificaticn matrix 128. The selective application
of this potential causes the matrix 128 to selectively ener-
gize the identifier circuit 130 to provide an indication of
the values of the thousands, hundreds, tens, and units
digits forming the directory number of the calling sub-
station A. The identifier circuit 130 selectively operates
a group of register sender relays in the seized identifier
sender 131.

When the register relays in the seized identifier sender
131 have been operated by the identifier circuit 139, the
identifier sender removes ground from the conductor
1172, thereby to cause the first identification relay $IDF
to operate fully to close a plurality of contacts 9IDF4,
S9IDFS, 91DF8, 9IDF9, and 10IDF1, and to open a plu-
rality of contacts 9IDF2, 9IDF3, 9IDF6, 9IDF7, and
9IDF10. The opening of the contacts 9IDF3 discon-
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nects the space pulse relay 8SP from a pulsing circuit
provided in the trunk circuit' 126, and the sinmltaneous
closure of the contacts 9IDF4 completes a circuit for
interconnecting the operating winding of the space pulse
relay 8SP with a conductor 1173 which extend to the
seized identifier sender 131 and on which ground pulses
representing space pulses are applied by the identifier
sender 131 during the tramsmission of the items of in-
formation pertaining to the directory number of the call-
ing subscriber. In a like manner, the opening of the
contacts 9IDFI0 disconnects the mark pulse relay 9IMK
from the pulsing circuits provided in the trunk circuit
126 and interconnects this relay with a conductor 1174
which- extends to the seized identifier sender 131 and
which is provided with ground pulses representing the
mark pulse information which is to be transmitted by the
identifier sender 131.

The closure of the contacts 9IDF$ and the subsequent
opening of the contacts 9IDS6, which contacts provide
a make-before-break arrangement, prepare a holding cir-
cuit for the calendar-complete relay 9CC and remove
ground from the marking conductor 1171 which extends
to the seized identifier sender 131, respectively. How-
ever, at this time, resistance ground is applied to the con-
ductor 1171 by the identifier sender 131 but this ground
is not sufficient to stop a trunk finder switch at the ter-
minal of the trunk circuit 126. Simultaneously there-
with, the contacts 3IDF8 are closed, and the contacts
9IDF7 are opened, these contacts also forming a make-
before-break arrangement. The opening of the contacts
9IDF7 opens the previously described holding path for
the calender-complete relay 9CC, but the prior closure
of the contacts 9IDF8 completes a holding circuit for
this relay which extends from grounded battery through
the two operating windings of the two-step relay 9CC
and the closed contacts 9CC1, 9IDF8, 9IDF5, 9CC2
to the conductor 1171. As set forth above, this con-
ductor is provided with resistance ground by the seized
identifier sender 131, which resistance ground is suffi-
cient to maintain the calendar-complete relay 9CC
operated.

The opening of the comtacts 9IDF2 interrupts the
previously described paths for operating the second
identification relay 9IDS and for applying ground to the
selected party matrix selection relay under the control
of the contacts operated by the digit two dialed party
digit register relay 6TO. Accordingly, the selectively
operated party matrix selection relay in the identification
matrix 128 is released. Concurrently therewith, the sec-
ond identification relay 9IDS is released to open the
plurality of contacts 5IDS1, 5IDS2, 8IDS1, 9IDS1, and
13IDS1. The opening of the contacts 5IDS2 removes
start ground from the power supply circuit 11700, and
the opening of the comtacts 5IDSI removes the identi-
fication potential from the HS lead of the switch train
extended to the trunk circuit 126, thereby terminating
the selective energization of marking conductors in the
identification matrix 128 and by permitting both this
circnit component and the identifier circuit 130 to be
seized and utilized to perform additional identification
operations.

The opening of the contacts 8IDS1 interrupts the
operating circuit for the no-identification relay 8NI, and
the opening of the contacts 13IDSI indicates that the
identification operation has been completed. The open-
ing of the contacts $IDS1 opens, at an additional point,
the previously described circuit for operating a party
matrix selection relay in the identification matrix 128.

Referring to the previously described complete opera-
tion of the first identification relay 8IDF, the closure
of the contacts 16IDF1 completes an obvious energiz-
ing circuit for an identification-complete relay 10IC,
which relay is slow-to-release. Operation of the identi-
fication-complete relay 10IC opens a plurality of con-
tacts SICL, SIC2, 91C3, 18IC1, 10IC2, 18IC4 and 11ICH,
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and closes- a plurality of contacts $ICi, 11IC2, and
18IC3. 'The opening of the contacts $IC3 and 9IC2
opens, at additional points, .the previously described hold-
ing circuit for the calendar-complete relay 9CC, which
remains operated due to the resistance ground on the
conductor 1171, The opening of the contacts 9IC2 also
opens the holding circuit for the dialed party digit reg-
ister relays so that the relay 6TO releases. The release
of the relay 6TO produces no useful function at this
time. The closure of the contacts 9IC1 completes a
holding circuit for the identification-complete relay 18IC
extending from the closed and grounded contacts 10RD1.

The opening of the contacts 10IC2 interrupts the above
described pulsing path for the mark pulse relay $MX at
an additional point and prepares, by the closure of the
contacts 16IC3, a path for pulsing this relay under the
control of the timer cam 1010 following the release of the
first identification relay 8IDF.

The opening of the contacts SIC1 interrupts one of a
pair of parallel paths for applying ground to the calling
lcop circuit exiending through the calling bridge relay CB,
but this relay is maintained operated by the ground pro-
vided at the closed and grounded comtacts 5TBX. The
opening of the contacts 16IC4 interrupts a point in the
operating path for the motor magnet 1661 of the stepping
switch 19990, which circuit has previously been interrupted
at a number of points. The opening of the contacts
1QICL interrupts, at an additional point, the above de-
scribed circuit for operating the pickup relay 10PU.

The opening of the contacts 11IC1 interrupts an oper-
ating circuit for the end-of-call relay 11EC, which circuit
is open at the contacts 12CC2. The concurrent closure
of the contacts 11IC2 prepares an operating circuit for
the space pulse relay 8SP, which circuit is also interrupted
at the contacts 12CC2.

By the completion of the above described pulsing paths
for the mark pulse relay 9MK and the space pulse relay
8SP, the trunk recorder 127 is conditioned for receiving
four groups of mark pulses, each followed by a space
pulse from the identifier sender 131 representing the
thousands, hundreds, tens, and units digits of the directory
number of the calling substation A. This sender trans-
mits mark pulses by applying ground to the conductor
1174 and space pulses by applying ground to the conduc-
tor 1173, thereby to operate the space pulse relays 8SP
and 125PS, and the mark pulse relays 9MK and 12MXS.
Concurreatly with these operations, the advance magnet
829 is operated and released to cause step-by-step move-
ment of the magnetic tape 12000. Upon the completion
of the transmission of this information to the trunk re-
corder 127, the seized identifier sender 131 is released
and, in doing so, removes resistance ground from the
conductor 1171. )

The removal of ground from the conductor %171, thus
signifying the completion of the transmission of the call-
ing line identification information to the trunk recorder
127, releases the calendar-complete relay 9CC. The re-
lease of this relay opens the plurality of contacts 8CC1,
9CC1, 9CCz2, 12CCi, and 12CC3, and closes the contacts
18CCi and ¥ZCC2. The opening of the contacts 9CC1
opens one of the operating circuits for the calendar-
complete relay $CC. The opening of the contacts 12CC3
opens the auxiliary holding circuit for the second release-
delay reiay 12RDT, and the opening of the contact
12CC1 opens one of the paths for providing holding
ground for meaintaining the trunk circuit 126 in an oper-
ative condition to permit the recording of the calling line
identification information in the event that the connection
has been released prior to the completion of the trans-
mission of the necessary data for ticketing the call. The
closure of the contacts 12CC2 prepares a portion of an
operating circuit for the space pulse relay 8SP. The
closure of the contacts 18CC1 prepares a portion of the
operating circuit for the pickup relay 16PU, but this cir-
cuit is maintained open at the contacts 10IC1. The open-
ing of the contacts 9CC2 opens the previously described
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circuit for applying marking ground to the conductor
i171.

The opening of the contacts 8CC1 opens the operating
circuit for the first identification relay 8IDF so that this
relay releases to close the contacts 8IDF1, 9IDF2, 9IDF3,
9IDF6, 9IDF7, and 9IDF1@ and to open the contacts
8IDF2, 9IDF1, 9IDF4, 9IDF5, 9IDF8, 9IDF$9, and
10IDF1. The opening of the contacts 10IDF1 opens the
operating circuit for the identification-complete relay
10IC, but this relay is maintained operated by the holding
circuit completed by the prior closure of the contacts
9IC1. The opening of the contacts 91IDF4 disconnects
the space pulse relay 8SP from the conductor 1174 and
the closure of the contacts 9IDS3 prepares pulsing paths
to circuits in the trunk circuit 126. The opening of the
contacts 9IDSY disconnects the mark pulse relay IMK
from the conductor 1174, and the closure of the contacts
9IDF19 prepares an operating circuit for this relay which
extends to the pulsing contacts 1011 controlled by the
cam 1010 of the trunk timer, which circuit is previously
prepared by the closure of the contacts 10IC3. The
closure and opening of the remainder of the contacts con-
trolled by the first identification relay 8IDF merely aids
in returning the trunk circuit 126 to a normal condition.

Accordingly, the trunk circuit 126, following the com-
pletion of the recording of the date and time information
under the control of the common clock and calendar cir-
cuit 133, applies start ground to the identifier sender allot-
ter 129 to cause the seizure of an idle identifier sender
such as the identifier sender 131 and causes the trunk
finder switch 131a associated with this sender to search
for and seize the calling trunk circuit 126. In response
to the association of the identifier sender 131 with the
trunk circuit 126, the trunk circuit operates the power
supply circuit 11700 to apply an identification potential
to the identification matrix 128, thereby causing the iden-
tifier circuit 130 to selectively operate a group of register
relays in the identifier sender 131. Concurrently with
applying the identification potential to the switch train
extended to the trunk circuit 126, this trunk circuit oper-
ates one of the party matrix selection relays, thereby to
interconnect a selected one of the party matrices with the
identifier circuit 130, In addition, following the establish-
ment of the necessary information in the seized identifier
sender 131, an identification-complete relay 10IC in the
trunk circuit is operated to indicate that all of the neces-
sary items of information have been stored in the sender
131 in preparation for the transmission thereof to the
trunk recorder 127. Further, the operation of the first
identification relay 8IDF in the trunmk circuit 126 cufs
through the pulsing leads of the identifier sender 131 to
the space pulse relay 8SP and the mark pulse relay SMK
in the trunk circuit 126, thereby to control the recording
of the items of information on the magnetic tape 12066
of the trunk recorder 127.

Following the transmission of the four groups of mark
pulses representing the thousands, hundreds, tens, and
units digits of the directory number of the calling sub-
scriber, the trunk circuit 126 is disassociated from the
identifier sender 131, and a pulsing path is prepared
whereby the mark pulse relay 9MK is adapted to be con-
trolled by impulses transmitted under the control of the
cam 101§ of the trunk timer individual to the trunk cir-
cuit 126, thereby to provide duration information.

Since it is necessary to provide the calling subscriber
identification information if the call extends beyond the
grace time period, means are provided for insuring the
transmission of the information from the identifier sender
131 to the trunk recorder 127 in the event that the con-
nection is released during the transmission of this data or
has been released prior thereto. More specifically, as set
forth above, the operation of the calendar-complete re-
lay, in closing the contacts 12CC3, provides a holding
circuit for the second release delay relay 12RDT extend-
ing to the closed and grounded contacts 22RDT2 thereof.
In addition, the closure of the contacts 12CC1 controlled

10

20

25

30

35

40

45

50

60

65

75

64

by the calendar-complete relay 9CC provides an alterna-
tive path for applying holding ground for the last digit
relay SLD and the party transfer relay 10PT in the event
that the connection is released.

More specifically, as described in detail hereinabove
under subtitle 4, Release of the trunk circuit 126 when
the call cannot be completed, the release of the con-
nection causes the sequential release of the release de-
lay relay 16RD, the release delay slave relay 12RDS, the
supervisory slave relay 8SRS, the supervisory relay 7SR,
and the second supervisory slave relay 6SRST. How-
ever, the holding circuit for the second release delay re-
lay 12RDT maintains this relay operated to provide
holding ground for the last digit relay 5LD and for the
party transfer relay 10PT, this ground being provided
by the closed contacts 12RDT2. Further, as described
above, upon release of the release delay relay 16RD, the
contacts 12RD2 are closed to apply ground to the closed
contacts 12CC1 to provide holding ground for the se-
lectively operated dialed party digit register relays, such
as the digit two relay 6TO.

Further, during the transmission of the calling line
identification information, the first identification relay
8IDF and the calendar-complete relay 9CC are operated.
The first identification relay 8IDF is held operated under
the control of the contacts 8CC1 of the calendar-com-
plete relay 9CC, and, as described above, this relay is
maintained operated prior to the operation of the identi-
fication-complete relay 16IC by the ground supplied
through the closed contacts 12CC1. When the first iden-
tification relay 81DF operates completely to interrupt the
normal hclding circuit for the calendar-complete relay
9CC, the control over the operation of this relay is trans-
ferred to the conductor 1171, which conductor is supplied
with resistance ground by the seized identifier sender 131.
Accordingly, the calendar-complete relay is maintained op-
erated under the control of the identifier sender 131 even
if the connection established from the calling substation
A is released. In this manner, the calendar-complete
relay SCC and the first identification relay 8IDF are
maintained operated under the control of the resistance
ground provided by the identifier sender 131 and the
identification-complete relay 1€IC is maintained operated
under the control of the ground previded through the
closed contacts 12CC1 or 10IDF1 to insure that all of
the items of information pertaining to the directory num-
ber of the calling subscriber are transmitted to the trunk
recorder 127 in the event that the connection is released
during the transmission of this information or has been
previously released during the transmission of the date
and time information. Following the transmission of this
information by the seized identifier sender 131, resistance
ground is removed from the conductor 1171 to cause the
sequential release of the calendar-complete relay 9CC,
and the first identification relay fIDF as described in de-
tail above.

The closure of the contacts 12CC2 completes an ener-
gizing circuit for the space pulse relay 8SP extending
from the closed and grounded contacts 12ZRLS3 through
the closed contacts 12RD2, 12RDT1, i2CC2, 12CUZ,
i1IC2, and 851. The operation of the space pulse reloy
8SP together with the subsequent operation of the sec-
ond space pulse relay 12SPS and of the advance mag-
net 820, records a space pulse on the magnetic tape
12609 which represents the space pulse which would
have been recorded on the tape 12098 following the
group of mark pulses representing the duration of the
toll connection if the toll connection had not been re-
leased during the recording of either the date and time
information or the calling subscriber identification in-
formation. Accordingly, in this manner, even though
the connection has been released prior to the recording
of duration impulses in the trunk recorder 127, the trunk
circuit 126 automatically provides a space pulse on the
magnetic fape 1200¢ to insure correct operation of the
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playback facilities during a. playback or readout opera-
tion.

The release of the calendar-complete relay 9CC to
open the contacts 12CC1. opens the holding circuit for the
identification-complete relay 16IC, which in being slow-
to-release, releases after a predetermined time delay.
Further, the opening of the contacts 12CC3 cpens the
holding circuit for the siow-to-release second release de-
lay relay 12RDT.

The identification-complete relay 18IC is first to re-
lease, and, in doing so, closes the plurality of contacts
SICL, 18IC1, 10IC2, 16IC4, 9IC2, 9IC2, and 11ICY, and
opens the plurality of contacts $IC1, 10IC3, and 11IC2.
The opening of the contacts 19IC3 disconnects the mark
pulse relay SM¥ from the contacts 1911 controlled by
the timer cam 101¢ to prevent the recording of dura-
tion mark pulses and the opening of the contacts 131102
interrupts the operating circuit for the space pulse relay
8SP. The closure of the contacts 11IC1 interconnects
the -operating winding of the end-of-call relay iiEC
with ground through a. path including the closed con-
tacts 12RIS3, 12RD2, 12RDTI1, 12CC2, 12PU2, and
1IICL so that this relay is operated. The closing and
the opening of the remainder of the contacts controlled
by the identification-complete relay I$IC merely aids
in restoring the trunk circuit 126 to a normal condition.

The operation of the end-of-call relay 11EC records
a COE signal on the magnetic tape 12860 following the
duration space pulse provided by the preceding opera-
tion of the relay 8SP. The pulse-assist trunk relay 9PAT
is next intermittently operated and released, as described
above, to space out the magnetic tape 12980 following
the recording of the COE signal. The release of the
second release delay relay 12RDT performs the same
functions described in subtitle 4, Release of the trunk
circuit 126 when the call cannot be completed of the
specification to restore the trunk circuit 126 to a normal
condition.

Accordingly, in the event that the conmection is re-
leased following the grace pericd and during or prior
to the recording of the calling substation identification
information in the trunk recorder 127, the trunk circuit
126 is maintained operative to insure the completion of
the transmission of this information to the trunk re-
corder 127 and to record a duration space pulse and a
COE signal on the magnetic tape 120068. Thereafter,
the trunk circuit 126 is restored to a normal condition.

8. Operation of the trunk circuit 126 when the calling
line is not identified —When, for any reason, the seized
identifier sender 131 is not provided with amy items of
information pertaining to the designation of the call-
ing substation A, the trunk circuit 126 forcibly releases
the connection extending to the remote switching. equip-
ment 138 and applies group busy tone to the tip and
ring conductors of the extended switch train, thereby to
indicate that the call cannot be completed since the ab-
sence of this information prevents the assessment of a
toll charge for the call. However, even though the
identifier sender 131 is not capable of previding mark
pulse information designating the values of the digits
of the directory number of the calling substaticn, four
space pulses are transmitted to the trunk circuit 126 by
the identifier sender 231, Upon receipt of the busy tone,
the calling subscriber releases the extended connection
and makes an additional attempt to secure the called
substation C.

As described above, following the completion of the
transmission of the date and time information to the
trunk recorder 127, the calendar-complete relay 9CC is
operated to apply a trunk marking potential to the con-
ductor 1171 and to -apply ground to the allotter start
conductor 829, thereby to cause the allotter to-select the
idle identifier sender 131 and to operate the trunk finder
switch 131g to search for and seize the trunk circuit
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ates the first identification delay $IBF to close the pre-
liminary make type contacts 9IDF1. The closure of the
contacts 8IDF1 causes the operation of the second iden-
tification relay 9IDS.

The operation of the relay 9IDS applies the identifica-
tion potential to the identification matrix 128, and causes
the operation of the identifier circuit 130. In the event
that none of the register relays in the identifier sender
131 are operated under the control of the identifier cir-
cuit 139, thus indicating that an identification of the
calling line has not been provided, grounded battery is
applied to the conductor 3530 by the identifier sender
131. This conductor is connected in series with the up-
per operating winding of the no-identification relay 8NI
through a path including the closed contacts 8IDS1
which are closed by the operation of the second identi-
fication relay 9IDS. Since the other side of the upper
operating winding of the relay 8NI is connected directly
to ground, the no-identification relay is operated to close
a plurality of contacts 5NI1, 7NI2, and 8NI1 and to
open a pair of contacts 7NI1.

The closure of the contacts §NI1 completes a holding
circuit for maintaining the no-identification relay 8NI
operated, which circuit extends to the closed and ground-
ed contacts SRD1. The opening of the contacts 7NI1
and the closure of the contacts 7NI2 removes the re-
sistance battery provided at the closed contacts 7CB1
and applies direct ground to the M lead of the signal-
ing circuit. The removal of resistance battery and the
application of direct ground to the M signaling lead in-
dicates that the remote switching equipment 138 is to be
released. The closure of the contacts SNI1 applies group
busy tone through a condenser 538 to the tip and. ring
conductors of the switch train extended to the trunk cir-
cuit 326 and, thereby, informs the subscriber at the
calling substation A that the connection may not be
completed.

Next, the seized identifier sender 131 removes ground
from the conductor 1172 causing the first identification
relay 8IDF to operate fully. As described above under
subtitle 7, Recording the designation of the calling sub-
station, the operation of this relay connects the space
pulse relay 8SP and the mark pulse relay 9MK with the
pulsing leads 1173 and 1174 extending to the identifier
sender 131, thereby to condition the trunk recorder 127
for receiving four space pulses in place of the normal
mark and space pulse information. In addition, the
operation of the first identification relay 8IDF causes the
operation of the identification-complete relay 10IC, the
operation of which relay prepares an additional circuit
for operating the space pulse relay 8SP and interrupts
the operating circnit for the end-of-call relay 11EC. The
operation of the first identification relay 8IDF also re-
leases the second identification relay 9IDS to terminate
the application of the identification potential or tone to
the HS conductor of the extended switch train, thereby
permitting the identification matrix 128 and the identifier
circuit 139 to be operated under the control of an addi-
tional trunk circuit to identify another calling substation.

Following the operation of the first identification relay
8IDF, the identifier sender 131 transmits four ground
pulses on the space pulse conductor 1173 to cause four
sequential operations and. releases of the space pulse
relay 8SP and the second space pulse relay 12SPS to-
gether with an operation and release of the advance mag-
net 829 following the recording of each of the space
pulses. - In this manner, four separate space pulses are
provided on the magnetic tape 12000 in place of the
mark pulses which cannot be transmitted since the iden-
tifier sender 131 has not been provided with any informa-
tion relating to the values of the digits forming the direc-
tory number of the calling subscriber,

Referring to the above described application of direct

126. ‘The completion of these functions partially oper- 7§ ground to the M lead of the signaling circuit, thereby to
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cause the release of the remote switch train, this opera-
tion removes steady ground from the E signaling lead,
thereby causing the release of the supervisory relay
7SR. Concurrently therewith, the connection is released
at the calling substation A because of the application of
group busy tone to the tip and ring conductors of the
extended switch train. The release of this connection
causes the sequential release of the calling bridge relay
5CB, the release delay relay 18RD, the supervisory slave
relays 6SRST and 8SRS, the relay 8NI and the release
delay slave relay 12RDS, and also causes the resetting
of the timer including the cam 101¢ to a normal posi-
tion., However, since the second release delay relay
12RDT is maintained operated through the holding cir-
cuit provided by the closed contacts 12CC3, this relay
does not release and holding ground is provided for
maintaining the last digit relay 5LD and the party trans-
fer relay 10PT operated. The functions and operations
performed by the sequential release of the above iden-
tified relays are described in detail above.

The identifier sender %31 next removes resistance
ground from the conductor 1171, thus indicating that the
four space pulses have been transmitted to the trunk
recorder 127, and the removal of this ground releases
the calendar-complete relay 9CC. The release of the
calendar-complete relay $CC, in addition to aiding in
restoring the trunk circuit 126 to a normal condition, re-
leases the first identification relay 8IDF to restore con-
trol over the space pulse relay 8SP, and the mark pulse
relay 9MK to the pulsing circuits provided in the trunk
circuit 126, opens the holding circuit for identification-
complete relay 18IC which, in being slow-to-release, does
not release at this time, and operates the space pulse
relay 8SP to provide a single space pulse on the magnetic
tape 12008 following the four space pulses provided by
the identifier sender 131. As set forth above, this space
pulse normally follows the group of mark pulses repre-
senting the duration of call information.

Following a suitable time delay, the identification-
complete relay 10IC releases to complete an energizing
circuit for the end-of-call relay 11EC which, in operat-
ing, causes the simultaneous operation of the space pulse
relay 8SP and the mark pulse relay 9MK to record a
COE signal on the magnetic tape 12860. In addition,
the operation of the end-of-call relay 11EC causes the in-
termittent operation and release of the pulse-resist trunk
relay 9PAT to space the recorded COE signal from the
space and mark pulse heads 810 and $60. The prior
release of the calendar-complete relay 9CC also inter-
rupts the holding circuit for the second release delay
relay 12RDT so that, following a suitable time interval,
this relay releases to release the end-of-call relay 11EC.
The release of the second release delay relay 12RDT
also causes the sequential release of the party transfer
relay 10PT and the last digit relay SLD. The release
of these two relays completes the return of the trunk
circuit 126 to a normal condition as described above.

Accordingly, when the identifier sender 131 is pot pro-
vided with any information pertaining to the digits form-
ing the directory number of the calling substation, the no-
identification relay 8NI is operated to apply group busy
tone to the tip and ring conductors of the extended con-
nection and to forcibly release the switch train extended
from the trunk circuit 128. Thereafter, the identifier
sender 131 sends four space pulses which are recorded in
the trunk recorder 127, and the trunk circuit automatical-
ly records an additional space pulse and a COE signal
on the tape 12000 followed by a tape space out opera-
tion. The trunk circuit 126 is then returned to a normal
condition. Accordingly, the failure of the identification
matrix 128 and the identifier circuit 130 to provide ade-
quate information to the identifier sender 131 represent-
ing the designation of the calling substation releases the
connection and terminates the recording operations of the
trunk recorder 127 inasmuch as it is necessary to prevent
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calls from being extended if calling line identification in-
formation is not provided to permit charges for the call
to be properly assessed to a subscriber.

9. Recording the duration information.—To provide a
record indicating the duration or length of the toll call,
the trunk circuit 126 records separate mark pulses on the
magnetic tape 12000 of the trunk recorder 127 at one
minute intervals during the duration of the call. Follow-
ing the recording of this group of mark pulses, the trunk
circuit 126 records a space pulse and a COE signal on the
magnetic tape 12000 followed by a tape space out opera-
tion. At the termination of these operations, the trunk
circuit 126 is restored to a normal condition in which it
is capable of being seized for controlling the recording
of items of information pertaining to successive calls
placed therethrough. As described above under subtitle
7, Recording the designation of the calling substation, at
the termination of the recording of the items of informa-
tion pertaining to the designation of the called substation
A, the calendar-complete relay 9CC and the first identifi-
cation relay 8IDF are sequentially released so that, at
the time at which duration information is to be recorded
in the trunk recorder 127, the following relays in the
trunk circuit 126 are operated; the calling bridge relay
5CB, the supervisory relay 7SR, the supervisory slave re-
lay 8SRS, the second supervisory slave relay 6SRST, the
last digit relay S5LD, the party transfer relay 10PT, the
release delay relay 10RD, the identification-complete re-
lay 18IC, the release delay slave relay 12RDS, and the
second release delay relay 12RDT. Further, the wipers
569, 610, and 630 of the stepping switch 1069 are in en-
gagement with the contacts forming the eighth stepping
positions thereof.

Referring back to the preceding description of the pre-
liminary operation of the trunk circuit 126, the operation
of the party transfer relay 10PT immediately following
the dialing of the seven digits utilized in extending the
connection to the called substation C completes, at the
contacts 8PT1, a circuit for energizing the timer motor
830 to permit the motor to reach operating speed. There-
after, in response to the application of direct ground to
the E signaling lead, the supervisory relay 7SR is operated
to close the contacts 11SR1. This circuit applies ground
to a timer clutch 1160 so that the timer motor 839 is ren-
dered effective to rotate the timer cam 1016 at a speed
of one revolution per minute, thereby closing the pulsing
contacts 1011 at one minute intervals.

However, as disclosed in the above identified copend-
ing Wharton application, the cam 1010 may be of such
a configuration that the contacts 1011 are first closed after
the timer clutch 11060 has been energized for slightly
more than one minute. Since, when the connection is
released following the end of the call, there is a certain
inherent time delay in disconnecting the connection to
inform the trunk circuit 126 that the timing of the call
is to be terminated, it is desirable to provide a short de-
lay before recording the first one minute impulse on the
magnetic tape of the trunk recorder 127 in order to avoid
charging the subscriber for the disconnect time of the
switch train.

Accordingly, at a timed interval usually a few seconds
longer than one minute following the operation of the
supervisory relay 7SR, the cam 1019 closes the pulsing
contacts 1011 to complete a circuit for energizing the
mark pulse relay 9MK. This path extends from
grounded and closed contacts 10RD1 through the pulsing
contacts 1011 and the closed contacts 101C3, 10PU3,
9IDF16, and 921. The operation of the mark pulse re-
lay 9MX energizes the mark pulse head 800 and operates
the second mark pulse relay 12MKS, the operation of
which terminates the energization of the mark pulse head
808 and operates the advance magnet 820, thereby to ad-
vance the magnetic tape in the trunk recorder 127 a single
step. Upon opening the contacts 1011, the operating cir-
cuit for the mark pulse relay 9MK and, accordingly,
those of the second mark pulse relay 12MKS and the ad-
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vance magnet 820 are sequentially opened, thereby per-
mitting these components to release.

This intermittent operaticn and release of the mark
pulse relay 9MK, the second mark pulse relay 12MKS,
and ‘the advance magnet 826 continues throughout the
duration of the call so that a single mark pulse is recorded
on the magnetic tape of the trunk recorder 127 following
each elapsed time interval of one minute so that, at the
termination of the call, a group of mark pulses is pro-
vided on the magnetic tape, which pulses are equal in
number to the number of one minute intervals forming
the length of the call. Assuming that the above described
connection between the calling substation A and the
called substation C is maintained for more than fifty-one
but less than fifty-two minutes prior to release of the con-
nection, fifty-one individual mark pulses are recorded on
the magnetic fape 12989, as fragmentarily indicated in
FIG. 120A of the drawings.

The release of the connection removes ground from the
E lead of the signaling circuit, thereby opening the op-
erating circuit for the supervisory relay 7SR. The release
of this reley opens the contacts 7SR1, 9SR1, 10SR2, and
1ISRT and closes the contacts $SR2, 10SR1, and 13SR1.
The opening of the contacts 7SRI removes the shunt
around the thermistor 766 so that this component is again
placed in series with the operating winding of the super-
visory relay 7SR. The opening of the contacts 9SR1 and
I16SR2, and the closing of the contacts 9SR2 and 16SR1
merely zids in returning the trunk circuit 126 to a nor-
mal condition. The opening of the contacts 11SR1 opens
one of two parallel paths for maintaining the timer clutch
118% emergized, but the clutch is maintained operated
by the ground path provided by the closed contacts
11SRSi. The closure of the contacts 13SR1 closes the
shunt around the resistor 1331 to provide bright illumi-
nation of the lamp 1330.

The release of the connection at the calling substation
A, thereby opening the calling loop circuit, causes the call-
ing bridge relay 5CB to release to perform the same func-
tions described hereinabove which include the opening of
the operating circuit for the release delay relay 1ORD.
This relay releases following a suitable time delay and,
in doing so, completes an energizing circuit for the space
pulse relay 8SP which extends from the closed and
grounded contacts 12R1.S3 through the closed contacts
12RD2, 12RDT1, 12CC2, 12PU2, 11IC2, and 851 1o the
operating winding of the space pulse relay. The operation
of this relay energizes the space pulse head $1¢ and oper-
ates the second space pulse relay 12SPS to simultaneously
remove the energization from the space pulse head 8§10
and operate the advance magnet 826, whereby the mag-
netic tape 12000 is advanced a single step following the
recording of the space at the end of the group of mark
pulses representing the duration of the connection (FIG.
120A).

The release of the relay 19RD also resets the timer in-
cluding the cam 1816 to normal and opens the holding
and operating circuits for the last digit relay 51D, the
party transfer relay 26PT, the supervisory slave relay
8SRS, the second supervisory slave relay 6SRST, the iden-
tification-complete relay 18IC, the release delay slave relay
12RDS and the second release delay relay 12RDT. The
last digit relay 51D, the second release delay relay
12RDT, the release delay slave relay 12RDS, and the iden-
tification-complete relay 16IC are slow-to-release so that
these relays do not release immediately. The release of
the above relays aids in restoring the trunk circuit 126 to
normal as described above, :

The identification-complete relay 10IC is next to re-
lease and, in addition to aiding in restoring the trunk cir-
cuit 126 to a normal condition as described above, closes
the contacts 11IC1 and opens the contacts 11IC2. The
opening of the contacts 111C2 opens the energizing path
for the space pulse relay 8SP, thereby causing the release
of this relay and of the second mark pulse relay 12SPS
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and the advance magnet 820. 'The closure of the contacts
11IC1 completes an energizing path for the end-of-call
relay 11EC. The operation of this relay simultaneously
operates the space pulse relay 8SP and the mark pulse
relay 9MK to record a-COE signal on the magnetic tape
12000. Thereafter, the second mark pulse relay 12MKS
and the second space pulse relay 12SPS are simultaneously
operated to terminate the energization of the mark pulse
head 800 and the space pulse head 819. The operation of
the end-of-call relay 11EC also causes intermittent opér-
ation of the pulse-assist trunk relay 9PAT to advance the
magnetic tape 12600 following the recording of the COE
signal thereon, thereby indicating the termination of the
recording of -all of the items of information pertaining to
the toll call placed between the substations A and C.

The release-delay slave relay 12RDS, the last digit relay
S5LD, and the second release delay relay 12RDT are
thereafter released to restore the trunk circuit 126 to a
normal condition, as described above, thereby to permit
thig circuit to be seized and used in extending toll calls
‘between the Hudson office and the Cleveland area. The
closure of the contacts 9LD2 completes a circuit through
the off-normal contacts 902 for operating the magnet 910
to reset the switch 1000 to a normal position in which
the contacts 992 are opened and the contacts' 901 are
closed. :

Accordingly, in response to the receipt of the necessary
items of information from the identifier sender 131 repre-
senting the directory number of the calling substation, the
trunk circuit 126 records a series of mark pulses on the
magnetic tape 12000, the number of which represents the
duration of the toll call. Following the recording of this
duration information and in response to the release of the
connection, a single space pulse is recorded on the mag-
netic tape followed by a COE signal and a space out oper-
ation. Thereafter, the trunk circuit 126 is restored to a
normal condition in which it is capable of being seized and
utilized in completing subseguent connections. The  re-
cording of the COE signal signifies the end of the call
and thus indicates to the playback facilities that no further
items of information should be expected relating to the
preceding call. .

Operation of the trunk circuit 126 during the extension of
acall from a substation on a terminal per line multi-
party line to a called subscriber

If a call is extended from the substation F located on
a multiparty line having terminal per line party service,
the trunk circuit 126 operates in the manner described
above under the title Operation of the trunk circuit 126
during the extension of a call from a substation on a.pri-
vate line, the information provided by the dialing of the
assigned party digit being utilized in a playback operation
to control the determination of the units digit of the direc-
tory number of the substation F. More particularly, the
directory number of the substation F is assumed to be
OL 3-9993 in which the units digit “3” represents the
position of the substation ¥ on the multiparty line ter-
minating in the line circuit 330.

To initiate the extension of the connection to the called
substation C from the calling substation F, the trunk cir-
cuit 126 operates in the manner set forth under subtitle 1,
Seizure of the trunk circuit 126, so that the calling loop
circuit is extended to the trunk circuit 126, and this cir-
cuit is conditioned for receiving the impulses provided by
dialing the party digit. This party digit, in the case of
the substation A on a private line, had an arbitrary value.
However, in the case of the substation F, the assigned
party digit which is first to be dialed by the calling sub-
scriber corresponds with the units digit of the directory
number of the substation F. Accordingly, in response to
the dialing of the digit “3,” the trunk circuit 126 oper-
ates as described in detail hereinabove in subtitle 2,
Storage of the dialed party digit, to record three mark
pulses followed by a single space pulse on the magnetic
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tape 12090 in the trunk recorder 127, as illustrated in
FIG. 120B of the drawings, and, further, to operate the
digit three relay 6TR in the plurality of dialed party digit
register relays 5STT, 6TR, 6TO, and 60N. The selective
operation of the digit three relay 6TR closes a pair of
contacts 11TR2 to prepare a path for applying ground
to a conductor 1163, which conductor extends to the
identification matrix 128 through the cable 1170. How-
ever, the establishment of this path to a party matrix
selection relay in the identification matrix 128 does not
serve any useful function inasmuch as the units digit of
the directory number of the calling substation F is deter-
mined by the value of the dialed party digit.

Thereafter, the trunk circuit 126, in response to the
dialing of the directory number of the called subscriber,
i.e., digits “2341712,” records seven groups of mark pulses
separated by space pulses on the magnetic tape 12009,
thereby to provide a record of the designation of the
called substation. This recording takes place as described
above in subtitle 3, Recording the called subscriber direc-
tory number. Following the recording of this informa-
tion and in the event that answering supervisory signals
are received from the remote switching equipment 138,
the trunk circuit 126 operates as described in subtitles 5,
6, 7, and 9 above to record groups of mark pulses on the
magnetic tape of the trunk recorder 127 representing the
date and time at which the call was completed, the desig-
nation of the calling substation F (FIG. 120B), and the
duration of the connection. Following this, the trunk re-
corder 127 and the trunk circuit 126 are restored to a
normal condition.

In the event that the call cannot be completed to the
called substation C, the trunk circuit operates as described
above in subtitle 4, Release of the trunk circuit 126 when
the call cannot be completed, and, in the event that an
identification of the calling substation F cannot be pro-
vided, the trunk circuit 126 operates as described in
subtitle 8, Operation of the trunk circuit 126 when the
calling line is not identified, to forcibly release the con-
nection and to record four space pulses on the magnetic
tape of the trunk recorder 127 immediately following the
clock and calendar information, these four space pulses
being followed, as described above, by a space pulse, a
COE signal, and a space out gperation.

Incident to the operation of the second identification
relay 8IDS during the determination of the directory
number of the calling substation F, the contacts SIDS1
are closed to apply the identification potential to the HS
conductor of the extended switch train. As shown in
FIG. 3 of the drawings, applying the identification poten-
tial to this conductor of the extended switch train causes
the application of the identification potentjal to a con-
ductor 326 which extends to the identification matrix
128, This conductor is terminated in the private line
mairix in accordance with the directory number of the
calling substation F. Since, as set forth above, the line
circuit 330 terminates a multiparty line on which service
is provided on a terminal per line basis, the application of
potential to the coaductor 326 represents the values of
the thousands, hundreds, and tens digits of the directory
number of the calling substation F, i.e., digits “999.” The
units or party digit of the designation cannot be indicated
by the application of a potential to the conductor 326
inasmuch as a number of different calling substations,
such as the substations E and F, are common to the single
line circuit 330. The value of the units or party digit
is determinzd by the dialed party digit which, as described
hereinabove, is stored on the magaetic tape of the trunk
recorder 127.

Accordingly, upon the extension of a call from the sub-
station F on a terminal per liné multiparty line, the
trunk circuit 126 operates in the same manner as descrived
above in conjunction with the extension of a call from a
substation on a private line with the exception that the
value of the dialed party digit is not arbitrary but rather

10

20

30

35

40

45

50

55

60

65

70

75

72
represents the units- digit of the directory number of the
calling substation F.

Operation of the trunk circuit 126 during the extension of
a call from a substation on a terminal per station multi-
party line provided with a conventional dialing device

The substation G, as set forth above, is one of a plu-
rality of substations on a party line terminating in the line
circuit 349 on which multiparty service is provided on a
terminal per station basis. Accordingly, the designation
of the substaticn G, i.e., OL-3-6700 may be completely
different from the directory numbers of the other sub-
stations on the same line, such as the substation H whose
directory number is OL 3-5299. To provide the identi-
fication matrix 128 with information relating to each of
these directory numbers, a plurality of separate conductors
such as the conduciors 346 and 336 corresponding to the
substations H and G, respectively, are provided for ex-
tending the identification potential supplied to the HS lead
by the trunk circuit 126 to different party matrices. Al-
though the tone is simultaneously applied to the plurality
of separate party matrices in which the conductors 336
and 346 are terminated due to the fact that all of the con-
ductors 336, 346 are common to the finder terminals of
the line circuit 349, only a selected one thereof is cut
through by the trunk circvit 126 in accordance with the
value of the dialed party digit. Accordingly, the values
of the party digits assigned to the substations G and H
are determined by the location of the substations on the
line.

Therefore, when a call is extended from the substation
H, which is the first party station on the line terminating
in the line circuit 340 and which is designated by the
directory number OL 3-5299, the trunk circuit 126 is
seized as described in subtitle 1, Seizure of the trunk cir-
cuit 126, above, and the subscriber at the substation H
then dials the party digit “1” which is assigned io the first
party substation H. The dialing of this digit operates
the trunk circuit 126 as described above in subtitle 2,
Storage of the dialed party digit so that the digit one
relay 60N is operated. The operation of this relay
closes a pair of contacts 210N1 to prepare a path ex-
tending to a conductor 1161. This conductor extends to
the identification matrix 128 through the cable 117¢ and
is connected to the party selection relay in the party one
matrix, thereby preparing a path for operating this matrix
selection relay during an identification operation,

Concurrently with operating the digit one relay 60N,
the trunk circuit 126 stores a single mark pulse on the
magnetic tape 12009, as shown in FIG. 120C, to repre-
sent the value of the dialed party digit. However, as
explained above, the value of the digit recorded on the
tape 12000 does not enter into the calling subscriber
designation printed on the toll ticket.

The subscriber at the substation H then dials the seven
digits identifying the called substation C, i.e., “2341712”
which are recorded on the magnetic tape 12069 in the
manner described above under subtitle 3, Recording the
called subscriber directory number. '

In response to the receipt of answering supervisory sig-
nals, the trunk circuit 126 operates as described in sub-
titles 5, Operation of the trunk circuit 126 in response to
completion of the connection to the called substation, and
6, Recording the clock and cclendar information, to record
the date and time at which the call is completed on the
magnetic tape 12600, and, thereafter, the second identi-
fication relay 9IDS is operated as described in subtitle 7,
Recording the designation of the calling substation. The
operation of this relay closes the contacts 3IDS1 to apnly
the identification potential to the HS conductor of the
extended switch train so that the identification potential
is simultaneously applied to the conductors 336 and 346,
as shown in FIG, 3 of ihe drawings. These two con-
ductors terminate in the party one and party three mat-
rices in the identification matrix 128, thereby to energize
the thousands, hundreds, tens, and units conductors in
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accordance with the designations of both of the substa-
tions G and H and all of the other substations on the
multiparty line terminating in the line circuit 340. In
the party three matrix corresponding to the party three
substation G, conductors arve selectively marked in ac-
cordance with the desiganiicn “6708,” whereas in the
party cne matrix, corresponding to the H substation, con-
ductors are marked corresponding to the digital designa-
tion “5269.”

The operation of the second identification relay 91DS
also closes the contacts 9IDS1 so that ground is applied
over the path previcusly prepared by the operation of
the digit one relay 60N to cause the selective operation
iof the party one meatrix selection relay. This path extends
from ground at .closed contacts 8CC1 ihrough the closed
contacts $IDF2, 9IDSI, 12PF1, 12PTHI, 11PTW2,
11P01, 1iTR2, 11TO3, 110N1, and 118TTH, and thence
to the operating winding of the party one matrix seiection
relay through the conductor 1164 in the cable 1178. The
selective operation of the party one matrix selection relay
intercennects the marked conductors in the party one
matrix, representing the digital designation “5289,” with
ihe identifier circuit 130, thereby causing the seized identi-
fier sender 131 to transmit four groups of mark pulses
separated by space pulses to the trunk recorder 127, there-
by to provide a stored representation of the thousands,
hundreds, tens, and units digits of the directory number
of the calling substation H, as shown in FIG. 128C. Ac-
cordingly, the selective operation of a dialed party digit
register relay during the extension of a call from a sub-
station H on a terminal per station multiparty line as-
sociates only a single one of the individual party matrices
with the identifier circuit 130, thereby to cause the identi-
fier sender 131 to send group of mark and space pulses
to the trunk recorder 127 in accordance with the digital
designation of only the calling substation on the multi-
party line. The selective application of identification po-
tential to the HS conductor of the extended switch train
causes a plurality of party matrices to be selectively ener-
gized but only a single party matrix is seiected by the
operation of its associated party matrix selection relay to
render this matrix effective to control the operation of the
identifier circuit 13% and the identifier sender 131.

Following the recording of the designation of the calling
station, the trunk circuit 126 operates as described in
subtitle 9, Recording the duration information, to record
the duration information followed by a COE signal and
a space out operation, and following which the trunk
circuit 126 is restored to a normal condition.

Accordingly, in extension of a call from a substation
located on a terminal per station multiparty line, the
trunk circuit 126 operates in the same manner as when
the call is extended from a substation on either a private
line or a terminal per line multiparty line to record the
calling and called substation information, ‘date and time
information, -and duration information.  Howsever, the
dialing of the dialed party digit to cause the selective
operation of one of the plurality of dialed party digit
register relays prepares a path which is subsequently
completed, upon initiation of the identification operation,
to select one of a plurality of separate party matrices,
thereby to provide information to the idenmtifier circuit
139 of only the digital designation of the substation from
which the call originated.

Operation of the trunk circuit 126 during the extension of
a call from a substation on a terminal per station
multiparty line having a modified dialing device

The trunk circuit 312€¢, in extending a call from a
terminal per station multiparty line having modified dial-
ing devices provided thereon, in addition to performing
all of the functions provided during the extension of a
call from a private line, also conditions a plurality of
party identification relays for selective operation under the
control of ground impulses transmitted over the extended
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switch train by the modified .dialing device during the
dialing of the digits utilized for extending the connection
to the called subscriber. The selective operation of one
or more of the party identification relays prepares a path
for causing the selective operation of one of the plurality
of party matrix selection relays in the identification matrix
128, thereby to render effective the particular party matrix
in which is terminated the identification conductor indi-
vidual to the calling substation on the calling party line.

Since the party matrix is automatically selected, as con-
trasted with the operation of the terminal per station
multiparty lines on which conventional dialing devices are
provided, there is no need for dialing a party digit to
control the selection of the party matrix selection relay.
However, since the trunk circuit 126 is adapted to per-
form either type of identification operation, a dialed party
digit is also assigned to those subscribers on terminal per
station lines which have modified dialing devices, thereby
to provide a uniform number of items of information on
the magnetic tape of the trunk recorders pertaining to all
different types. of calls. :

As "described above, the substations T and J, among
others, are located on a terminal per station multiparty
lins terminating in the line circuit 450, and, further, are
provided with modified dialing devices of the type dis-
closed in the above identified Morris and MacCheyne
‘patents. The substation I is identified by the directory
number OL 3-6701, and the substation J is identified by
the directory number OL 3-5201, and these substations
are provided with individual identification conductors 426
and- 416, respectively. Upon application of the identifi-
cation potential to the HS terminal of the line circuit
459, both of these conductors are selectively energized,
thereby to mark conductors in both the party one matrix,
in which is terminated the conductor 416, and the party
three matrix, in which is terminated the conductor 426,
in accordance with the directory numbers of the sub-
stations T and J.

Assuming that a call is extended from the substation
1, the trunk circuit 126 is seized as described above under
the subtitle 1, Seizure of the trunk circuit 126, to con-
dition this trunk circuit for receiving a dialed party digit.
However, upon extension of the switch train to the trunk
circuit 126, the operating winding of the party identifica-
cation selection relay 5BC is connected to the HS terminal
of the line circuit 450 through the HS level. This terminal
is connected through both of the conduciors 416 and
426, and any other conductors provided for additional
stations on the calling line terminating on the line cir-
cuit 450, to resistance battery in the identification matrix
128. This circuit operates the party identification selec-
tion relay 5 BC to close a plurality of contacts 5BC1
and 9BCL. The closure of the contacts 5BCI1 prepares
a holding path for the party identification selection relay
58C, and the closure of the contacts $8C1 prepares an
operating path for a pluraiity of party identification re-
lays 8PF, 8PTH, SPTW, and 9PO.

Incident to seizure of the trunk circuit 126, the second
release delay relay 12RDT is operated following the opera-
tion of the release delay relay 10RD to open the contacts
S5RDT2 and to close the pair of contacts SRDT3, these
contacts forming a make-before-break contact arrange-
ment. Accordingly, the closure of the contacts SRDT3
prior to the opening of the contacts SRDT2 completes a
holding circuit for the party identification selection relay
5BC which extends from resistance battery through the
closed contacts 5BCI.

Next, the subscriber at the calling substation I dials an
assigned party digit, which may have any arbitrary value
such as “2.” The dialing of this digit operates the trunk
circuit 126 to record two mark pulses and a single space
pulse on the magnetic tape 12000 of the trunk recorder
127, as shown in FIG. 120D, to represent the value of the
dialed party digit. Concurrently therewith, the digit two
relay 6TO is-operated as described in detail above under
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the subtitle 2, Storage of the dialed party digit.” This
dialed party digit is not utilized in any manner in deter-
mining the director number of the calling substation I
but is provided to insure a uniform number of items of
information on the tape 12000 of the trunk recorder 127.
The dialing of the party digit may cause the transmission
of a party identification impulse during the windup op-
eration but this impulse does not operate the party relay
due to the shunt around the operating windings thereof
provided by the closed contacts 5SLD1 and SLD2. The
release of the relay 5LD following the dialing of the
party digit, as described above, removes the shunt and
permits the relay 5PY to be operated.

The subscriber at the calling substation I then dials the
seven digits forming the directory number of the called
substation C so that the call is extended through the re-
mote switching equipment 138, these operations being per-
formed in the manner described above under the subtitle
3, Recording the called subscriber directory number.

However, during the dialing of these digits, the trunk
circuit 126 performs an additional function, i.e., the auto-
matic determination of the location of the calling sub-
station I on the multiparty line in accordance with the
station identification impulses automatically transmitted
during successive windup operations of the modified dial-
ing device at the substation I. More particularly, as de-
scribed in detail in Morris Patent No. 2,691,070 and
MacCheyne Patent No. 2,691,071, the modified dialing
device includes a pair of contacts for applying ground to
the tip and ring conductors of the extended switch train
during windup operations of the dial. Each of the dialing
devices at different stations on the line is provided with
a cam for closing this additional pair of impulsing contacts
a selected number of times during a selected number of
successive dial operations. .

Since the substation I is the third party on the line
terminating in the line circuit 4590, the control cam in the
dialing device at this station is provided with a number
of projections such that, during every four successive wind-
up operations of this dialing device, three ground impulses
are applied to the tip and ring conductors, thereby to
designate that the substation I is the third substation on
the line. In the same manner, the dialing device provided
at the substation J, which is the first party on the line,
is provided with a cam which transmits a ground impulse
during only one of any four successive windup operations
of the dialing device. These ground impulses may be
applied to the tip and ring conductors during the dialing
of any selected digits and need not occur in any particu-
lar order or permutation, inasmuch as the number of im-
pulses transmitted during a selected number of dialing
impulses provides the identification of the calling sub-
station.

Assuming that the cam in the dialing device at the sub-
station I is in such a position as to transmit a ground im-
pulse to the tip and ring conductors during the windup
operations forming a part of the dialing of the first, third,
and fourth digits of the directory number of the called
substation C, when the subscriber at the substation I ro-
tates the dial in dialing the digit “2” corresponding to the
alphabetical character “B” in the directory number of the
called substation C, the impulsing contacts controlled by
the cam therein are closed to apply ground to the tip and
ring conductors. This ground operates the differential
party relay SPY by providing a ground shunt around the
upper operating winding thereof. However, this applica-
tion of ground to the tip and ring conductors does not
release the calling bridge relay 5CB. The operation of
the party relay SPY closes a plurality of contacts 5PY1
and 9PY1.

Since the party relay SPY is operated by the application
of ground to the tip and ring conductors during a windup
operation of the dijal, and since inadvertent manual dial
manipulation may result in partial windup operations,
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thereby resulting in the transmission of additional ground
impulses to afford false party identification, the closure
of the contacts 5PY1 provides a holding circuit for main-
taining the party relay 5PY operated until such time as
dial impulses are applied to the tip and ring conductors
of the trunk circuit 126 following each windup operation.
More specifically, the closure of the contacts 5PY1 pro-
vides a shunt around the upper operating winding of the
party relay 5PY, thereby preventing this relay from being
released until such time as the lower operating winding
of this relay is deenergized due to opening the calling
loop circuit incident to the transmission of switch direct-
ing impulses.

The closure of the contacts $PY1 completes the circuit
previously prepared by the operation of the party identifi-
cation selection relay SBC for operating a first one of the
party identification relays. More specifically, the closure
of the contacts 9PY1 completes a circuit extending from
the grounded and closed off-normal contacts $81 of the
stepping switch 1000 through the closed contacts 9BCI,
9PY1, and 9PO3 for partially operating a party one relay
9PO, which is of the two-step type. The partial or pre-
liminary operation of the party one relay 9PO closes a
pair of preliminary make type contacts 9PO1. The
closure of these contacts connects ground to the upper
operating winding of the relay 9PO, thereby providing a
complete operating and holding circuit for this relay ex-
tending to the closed and grounded contacts 10RD1.

When the calling loop circuit is first opened to transmit
the first of the two impulses provided by dialing the digit
“2,” the party relay 5PY and the calling bridge relay
5CB are released. As described above, the release of
the calling bridge relay 5CB operates the shunt relay
16SH and the party transfer relay 10PT in addition to
recording the first mark pulse on the magnetic tape 12000.
The release of the party relay SPY opens the shunt pro-
vided by the contacts 5SPY1 by opening these contacts and,
in opening the contacts 9PY1, removes the ground shunt
for the party one identification relay 9PO, thereby permit-
ting this relay to fully operate.

In operating fully, the relay 9PO opens a plurality of
contacts 9PO3 and 11PO1 and closes a plurality of con-
tacts 9PO2 and 11PO2. The opening of the contacts
OPO3 interrupts the previously described operating cir-
cuit for the relay 9PO, at a second point, and the simul-
taneous closure of the contacts 9PO2 prepares an operat-
ing circuit extending to the party two identification relay
9PTW. The opening of the contacts 11PO1 and the
closure of the contacts 11PO2 prepares a path for apply-
ing ground to the party one conductor 1161 which, as
described above, extends through the cable 1178 to the
;lagrgty one matrix selection relay in the identification matrix

The transmission of the single impulse remaining in
the group of two impulses representing the dialed digit
“2,” operates the trunk circuit 126 to record a second
mark impulse on the tape 12006 in the trunk recorder
127 followed by a space pulse, and to release the shunt
relay 10SH during the interdigit interval. The release
of shunt relay 1¢SH steps the switch 109¢ to open the
off-normal contacts 901, to close the off-normal contacts
902, and to move the wipers 560, 610, and 630 into en-
gagement with the contacts forming the first stepping
position of the switch 1000. These operations produce
the same functions as described hereinabove with the
exception that the opening of the off-normal contacts
991 removes the above source of ground for operating
the party identification relays. However, ground is now
provided by movement of the wiper 560 into engagement
with the contact forming the first stepping position of
the contact bank 550.

The subscriber at the calling substation I next dials
the second called office code digit “3” but, as assumed
above, a ground impulse is not applied to the tip and
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1ring conductors of the trunk circuit 126 during the wind-
up operation preceding the transmission of these three
impulses. Accordingly, the trunk circuit 126 operates as
described - above to record three mark pulses followed
by a single space pulse on the magnetic tape 1200. In
the interdigit interval following the dialing of the second
digit, the shunt relay 10SH and the motor magnet 1001
are released, thereby to advance the wipers to the second
stepping position of the switch 1600.

In advancing the dial prior to the transmission of
the third group of impulses forming the third called
office code digit, ground is again applied to the tip and
ring conductors of the extended switch train, thereby to
cause the operation of the party relay SPY. The opera-
tion of this relay again closes the contacts 5PY1 and
9PY1, the contacts 5PY1 providing a holding circuit
for the differential party relay SPY. The closure of the
contacts 9PY1, however, completes a partial operating
circuit for the two-step party two identification  relay
9PTW, which circuit extends from ground through the
wiper 560 and the closed contacts 9BC1, 9PY1, 9PO2,
and 9PTW2. 1In partially operating, the relay SPTW
closes a pair of preliminary make type contacts 9PTW3.

The relay SPY remains operated until such time as
the calling loop circuit is again opened by the return
movement of the dial during -the pulsing of the line.
The release of the party relay SPY permits the party two
identification relay to operate fully and to close a plu-
rality of contacts 9PTW3 and 11PTW1 and to open a
plurality .of contacts' 9PTW2 and 11PTW2. The open-
ing of the ‘contacts 9PTW2 interrupts the previously in-
terrupted operating circuit for the party two identifica-
tion relay 9PTW and, in closing the contacts 9PTWI1,
prepares an operating circuit for the party three iden-
tification relay 8PTH.

The operation of the contacts 11IPTW1 and 11PTW2
prepares a circuit for applying ground to the conductor
1162 which is connected to the party two matrix selection
relay in the identification matrix 128.

In the interdigit interval following the dialing of the
third digit, the stepping switch 1860 is advanced so that
the wipers 560, 619, and 630 engage the contacts in the
third stepping position thereof so that, as assumed above,
during the windup operation preceding the dialing of
the first called station digit, the party relay SPY is oper-
ated for the third time to close the contacts 9PY1, there-
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by completing a preliminary operating circuit for the

party three identification relay $PTH, which is also of
the two-step type. In being partially operated, the relay
8PTH closes a pair of preliminary make type contacts

8PTHL. The release of the party relay 5PY permits the |

party three identification relay to fully operate and, ac-
cordingly, to close a plurality of contacts 8PTH2 and
12PTH2, and to open a plurality of contacts SPTH3 and
12PTHL1. _ :

The opening of the contacts 8PTHS3 interrupts the
operating circuit for the party three identification relay
8PTH, but this relay is maintained operated by the hold-
ing ground provided at the closed contacts SPTHI1. The
closure of the contacts $PTH2 prepares a path for oper-
ating the party four identification relay 8PF. The open-
ing of the contacts 12PTH1 interrupts the previously
conditioned path for applying ground to the conductor
1162, -described above, and the simultaneous closure of
the contacts 12PTH2 prepares a path for applying ground
to a conductor 1163, which conductor is connected to
the party thrée matrix selection relay in the identification
matrix 128 by the cable 1176,

In the interdigit interval following the dialing of the
fourth digit, the shunt relay 10SH and the motor magnet
1061 of the stepping switch 1000 are agzin sequentially
released to move the wipers 560, 619 and 630 into en-
gagement with the contacts forming the fourth stepping
position of the switch 1080. In the fourth stepping posi-
tion, the wiper 569 is not in engagement with a contact
which is strapped to ground, and, accordingly, ground is
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removed from the path for causing sequentia] operation
of the party identification relays. Accordingly, additional
windup operations of the modified dialing device at the
calling substation I to cause the transmission of ground
impulses to the tip and ring conductors of the extended
switch train will cause the intermittent operation and
release of the party relay 5PY, but the operation and
release thereof will not be effective fo control the sequen-
tial operation of the party identification relays 8PF,
8PTH, 9PTW, and 9PO. Therefore, the trunk circuit
126 is only conditioned for receiving and utilizing auto-
matically transmitted station identification impulses dur-
ing the dialing of the first four digits used for extending
the connection to the called substation C. By the use
of these four digits, it is possible to identify the calling
substation on a line when four substations are provided
thereon, inasmuch as one, two, three, or four ground
impulses may be utilized by the trunk circuit 126 to
cause the operation of one, two, three, or four of the
party identification relays therein. If more than four
substations having modified dialing devices are provided
on a terminal per station multiparty line, additional party
identification relays, such as the relays 8PF, 8PTH,
9PTW, or 9PO are provided, and the contact bank 559
is arranged to apply operating ground to the pulsing cir-
cuit including the contacts $PY1 in more than the first
three stepping positions of the switch 1000.

The subscriber at the calling substation I then dials
the three called station digits necessary for completing
the extension of the connection to the called substation
C through the remote switching equipment 138, as de-
scribed above in the subtitle 3, Recording the called sub-
scriber directory number. In the event that the called
substation C is available, the trunk circuit 126 operates
as described in the subtitle 5, Operation of the trunk
circuit 126 in response to the completion of the con-
nection to the called substation, and in the subtitle 6,
Recording the clock and calendar information; to record
seven groups of mark pulses separated by space pulses
on the tape 12008 representing the date and time at which
the call was completed.

Thereafter, the trunk circuit 126 initiates the record-
ing of the designation of the calling substation I on the
tape of the trunk recorder 127, as described in the sub-
title 7, Recording the designation of the calling substation.
More specifically, when the second identification relay
9IDS operates to close the contacts 9IDS1, ground is ap-
plied to the contact tree controlled by the dialed party
digit register relays and the party identification relays.
As set forth above, the dialing of the dialed party digit
“2”, upon initiation of the call from the substation I,
operates the digit two relay 6TO to close the contacts
11T04, thus conditioning a path for applying ground to
the conductor 1162 which extends to the party two
matrix selection relay in the identification matrix 128.
However, the party three identification relay $PTH as
well as the party two identification relay $PTW and thz
party one identification relay 9PTO are also operated, as
described above. The copening of the contacts 11PC1,
11PTW2, and 12PTHI1 controlled by these relays opens
the previously described path for applying ground to
the conductor 1162, and the closure of the contacts
12PTH2 prepares a path for applying ground to the
conductor 1163 which is connected to the party three
matrix selection relay in the identification matrix 128.
As explained above, the dialed party digit does not have
any significance in controlling the determination of the
directory number of the calling substation I inasmuch as,
since - this station is provided with a modified dialing de-
vice, -the party identification relay which is automatically
operated under the control of the station identification
impulses provided by the modified dialing device auto-
matically selects the matrix in which is terminated the
identification conductor individual to the calling substa-
tion,
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A consideration of the contact tree conirolled by the
relays 5STT, 6TR, 6TO, 60N, 8PF, 8PTH, 9PTW, and
9PO shown in FIGS. 11 and 12 of the drawings and which
is effective to condition paths for applying ground to the
conductors 1160 to 1169, inclusive, reveals that, in the
event that one of the party identification relays is oper-
ated, the conductor which is conditioned for supplying
ground through the party matrix selection relays is deter-
mined solely by the operated party identification relay
and not by one of the dialed party digit register relays.
In this manner, although a dialed party digit register
relay is operated due to the necessity of providing dialed
party digit information on calls extended from substa-
tions having modified dialing devices to insure the uni-
form number of items in the trunk recorder 127 pertain-
ing to each call, the operation of a dialed party digit
register does not cause the operaiton of an improper mat-
1ix selection relay in the identification matrix 128. In
other words, the contact arrangement controlled by the
party identification relays exercises a primary control
over the conditioning of the paths extending through the
cable 1170 to the party matrix selection relays.

Accordingly, when the contacts 9IDS1 are closed,
ground is applied over the conductor 1163 to cause the
operation of the party three matrix selection relay. The
calling substation I is the third party on the line terminat-
ing in the line circuit 450 and the party three matrix
is the matrix in which is terminated the identification
conductor 426. Accordingly, the identifier circuit 130 is
selectively energized under the control of the party three
matrix in the identification matrix 128, The seized
identifier sender 131 is thus rendered effective to trans-
mit items of information to the trunk recorder 127 repre-
senting the value of the thousands, hundreds, tens, and
units digits forming the directory number of the calling
substation I. This information is recorded, as shown in
FIG. 120D, as four groups of mark pulses followed
by space pulses.

Following the recording of this information, the trunk
circuit 126 operates as described in subtitle 9, Recording
the duration information, to record duration information
in the trunk recorder 127 and the trunk circuit 126 is
released and returned to a normal condition in which
it is capable of being seized during the extension of addi-
tional calls.

In being released, the trunk circuit causes the release
of the operated party identification relays by removing
holding ground from the operating windings thereof in
response to the release of the release delay relay 10RD to
open the contacts 16RD1 and further causes the release
of the party identification selection relay 5BC in response
to the release of the second release delay relay 12RDT
to open the contacts SRDT3. The release of the party
identification selection relay restores the trunk circuit
126 to a normal condition in which this relay is capable
of being operated in accordance with the nature of the
identification operation which is required when the trunk
circuit 126 is next seized. The release of the operated
party identification relays merely opens the previcusly
conditioned path for applying ground to one of the con-
ductors 1160 to 1169. )

Accordingly, the trunk circuit 126, in extending a call
from the substation I which is provided with a modified
dialing device and which is located on a terminal per sta-
tion multiparty line, causes the cperation of the party
identification selection relay 5BC to condition the plu-
rality of party identification relays 8PF, 8PTH, 9PTW,
and 9PO for selective operation during the dialing of
the first four digits utilized in extending the connection
of the called substation C under the control of the party
relay SPY. Further, the trunk circuit 126 includes means
for maintaining the party relay SPY operated after each
dial windup until such time as conventional switch direct-
ing impulses are transmitted over the extended connec-
tion, thereby to prevent false identification operations due
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to improper manipulation of the modified dialing device.
The contact tree in the trunk circuit 126 is further so
arranged that even though a dialed party digit register
relay is operated in accordance with the dialed party
digit, the party identification relays are effective to apply
ground - to the operating winding of the proper matrix
selection relay in the identification matrix 128. In other
respects, the operation of the trunk circuit 126 is similar
to that described above in conjunction with the operation
of this circuit during the extension of a call from a sub-
station located on a private line.

Operation of the trunk circuit 126 during a routine .
playback operation

In & routine playback operation, the trunk circuit 126
together with other similar trunk circuits are sequentially
seized by switching means, such as the switch 200a form-
ing a part of the playback control circuit 200, so that
each of the trunk recorders is sequentially associated
with the readout control circuit 210 and the recorder
220 through one of the playback control circuits to cause
the items of information stored therein to be transmitted
to the recorder 220, whereby permanent records of the
stored items of information are produced.

More specifically, the readout control circuit 218 seizes
the playback control circuit 280, and, thereafter, the
switching means 200a is operated to seize the idle trunk
circuit 126. In the event that the trunk circuit 126 is
engaged in recording items of information pertaining
to a call or is otherwise busy, this trunk circuit is not
seized and, accordingly, is mot played back until the
next playback operation is initiated. In response to seiz-
ure, the trunk circuit 126 cuts through the space pulse
head 816 and the mark pulse head 808 to amplifying
means provided in the playback control circuit 209, busies
itself to prevent seizure, and initiates movement of the
magnetic tape in the trunk recorder 127 so that this tape
is returned to a position in which the items of informa-
tion pertaining to the first call recorded on the tape are
in position to be moved adjacent the space pulse head
810 and the mark pulse head 808.

At this time, the trunk recorder 127 is conditioned for
transmitting information through the playback control
circuit 200 to the recording facilities. Thereafter, control
over movement of the tape in the seized recorder is
transferred to the readout control circuit 210 so that the
tape is thereafter advanced to transmit the items of infor-
mation pertaining to a single call to the readout facilities.
In response to the sensing of the COE signal following
the items of information pertaining to the first call, the
readout control circuit 210 interrupts tape movement until
‘such time as the recording facilities either are cleared or
are operated to produce a permanent record of the stored
items of information. Thereafter, the readout control cir-
cuit intermittently causes tape movement in the trunk
recorder. 127 to transmit all of the items of information
stored on this tape to control the operation of the re-
corder 229.

Following the transmission of all of the stored items
on the tape, these items being erased concurrently with
their transmission to the recording facilities, the readout
control circuit 210 signals the playback control circuit
260 that the next subsequent trunk circuit similar to the
trunk circuit 126 is to be seized and played back. As
an incident to seizure of the trunk circuit 126, an advanc-
ing circuit has been operated to cause the magnetic tape
in the mext succeeding trunk recorder to be advanced
to the position at which the items of information per-
taining to the first call recorded. thereon are in a position
to be sensed by the mark and space pulse heads of this
subsequent - tape recorder. iIn this manner, the time
delay inherent in returning the magnetic tape in each
of the successively played back trunk recorders to - their
effective beginning or home positions is avoided by caus-
ing the tape in the mext trunk recorder to be seized to
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be advanced to ‘its beginning point as an incident to the
seizure of the mext preceding trunk-circuit. . When' the
trunk circuit 126 is released by the playback control cir-
cuit 209, it is restored to a nmormal condition in which
it is capable of being utilized in controlling the recording
of items of information pertaining to subsequent calls.
1. Association of the trunk circuit 126 with the play-
back control circuit and the readout control circuit 21 0.-.—
In response to seizure of the playback conmtrol circuit
260 by the readout conirol circuit 218, the stepping
switch 200¢ is operated to advance the wipers thereof
over the contact banks to which are connected conductors
individual to:the trunk circuits, similar to the trunk cir-
cuit 126. More specifically, a pair of conductors 1057
and 1353, which are individual to the trunk circuit 126,
terminate in like positioned contacis in the contact banks
of the stepping switch 2802. When the wipers of the
switch 268a are moved into engagement with the contacts
to which these conductors are connected, a busy test is
performed over the conductor 1657. In the event that
the trunk circuit 126 is engaged in a call or otherwise
busy, ground is applied to the conductor 1837, this
ground causing the playback control circuit 200 to ad-
vance the stepping switch 200 into engagement with the
contacts forming the next stepping position. Assuming,
however, that the trunk circuit 126 is idle, the stepping
switch 200z encounters an open circuit on the -path
including the following closed pairs of contacts 1031,
1028, 10RDS3, 16CS2, and 16HMI, this path also in-
cluding a conductor 1856 which is common to all of the
plurality of trunk circuits accessible to the switching
means 260a and which is:normally connected to an open
circuit in the playback control circuit 260. Accordingly,
stepping action of the switch 2084 is terminated and, in
response to the termination of the stepping action of the
switch 200a, the playback conmtrol circuit 268 applies
ground to the conductor 1353, which is individual to the
trunk circuit 126, through one of the wipers of the step-
ping switch 288a. The application of ground to the
conductor 1353 operates a clutch switch relay 12CS.
The operation of this relay closes a plurality of con-
tacts 9CS1, $CS2, 9CS5, 9CS¢, 9CS9, 16CSt, 11Csi,
12C52, 12CS3, 12CS5, 13CS1, and 13CS2 and opens a
plurality of contacts $CS3, 9CS4, 9CS7, 9CS8; 10CS2,
12C81, 12CS4, and 13CS3. The opening of the contacts
19CS2 opens the path in the trunk circuit 126 for inter-
connecting the conductors 1856 and 1657 extending to the
playback control circuit 289 and the simultaneous closure
of the contacts 10CS1 applies ground to the conductor
1057 which is utilized as a holding ground in the play-
back control circuit 269, thereby to cause this circuit to
maintain ground on the conductor 1353 to hold the clutch
switch relay 12CS operated. The opening of the contacts
12C81 interrupts, at an additional point, a holding cir-
cuit for an alarm relay 13ALM and the concurrent
closure of the contacts 12CS2 applies ground to the
sleeve lead of the extended switch train through the closed
contacts SRD2 and 521, thereby to prevent seizure of the
trunk circuit 126 during a playback operation. The
closure of the contacts 13CS1 prepares an operating path
for the alarm relay #3ALM, which path is completed
under the control of the playback control circuit 2690.
The opening of the contacts 13CS3 removes ground from
the terminal 1377, which is connected to a supervisory
circuit, thereby to indicate that the trunk circuit 126 is
in use. The closure of the contacts 11CS1 prepares a
path for operating a playback relay 1IPB. The closure
of the contacts 12CS3 prepares a path for applying
ground to a conductor 1354, which is common to the
plurality -of trunk recorders accessible to the switch 206q
and which terminates in the playback control circuit 209,
In order to interconnect the space pulse head 816 and
the mark pulse head 800 with the amplifying means pro-
vided in the playback control circuit 200, and in order
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to disconnect these heads from local pulsing sources in
the trunk circuit 126, the opening of the contacts 9CS8
disconnects one side of the space pulse head 810 from a
local pulsing source and the simultaneous closure of the
contacts $CS1 interconnects this side of the head with a
conductor 1058 which extends to the amplifying means
in the playback control circuit 208, the conductor 1658
being common to 2ll of the trunk circuits accessible to
the playback control circuit 260. The opening of the
contacts 9C33 disconnects the other side of the space pulse
head 819 from resistance battery, and the concurrent
closure of the contacts $CS2 interconnects this other side
of the space pulse head $1¢ with a common conductor
1959 which extends to the amplifying means in the play-
back control circuit 260.  The opening of the contacts
9C84 disconnects one side of the winding of the mark
pulse head 806 from the local pulsing circuit in the trunk
circuit 126, and the concurrent closure of the contdcts
9CSS interconnects this side with a common. conductor
1861 which is connected to the amplifying means in the
playback control circuit 260. The opening of the contacts
9CS7 disconnects the other side of the mark pulse head
880 from resistance battery, and the concurrent closure
of the contacts 2CS6 interconnects this other side of the
head 869 with a common conductor 1062 which extends
to the amplifying means in the playback control circuit
2¢9. The closure of the contacts 9CS9 interconnects the
erase head 1118 in the trunk recorder 127 with an erase
conductor 1863 which extends to the playback control
circuit 268 and which is also common to all of the trunk
recorders associated with trunk circuits which are acces-
sible to the switching means 206q. However, the erase
head 1119 is not energized at this time inasmuch as the
conductor 1663 terminates in an open circuit in the play-
back control circuit 260.

The opening of the contacts 12CS4 interrupts one
operating circuit for the homing relay 13HM, which cir-
cuit is open at another point, and the concurrent closure
of the contacts 12CS5 completes another operating cir-
cuit for the homing relay 13HM so that this relay
operates. This operating circuit extends from & pair of
closed and grounded contacts 13ALM?2 through the closed
contacts 12CS5, 12CSS3, 13PB1, 1322, and 13RDTIL to
the operating winding of the homing relay 13HM. The
operation of this relay closes a plurality of contacts
SEM1, 10HM2, 11HM1, 12HM2, 13HM1 and 13HM3
and opens a plurality of contacts 10HM1, 12HM1, and
I3HM2. The closure of the contacts 12HM?2 completes
a holding path for the homing relay 13HM which extends
from ground at closed contacts 13ALM2 through the
closed contacts 12TD3, 12HM2, and 12RLS2. The clos-
ure of the contact SHM1 provides an additional source
of busy ground for the sleeve conductor of the extended
switch train.

The opening of the contacts 10HM1 interrupts, at a
second point, the previously described circuit for inter-
connecting the conductors 1956 and 1057 extending to the
playback control circuit 268. 'The opening of the con-
tacts 12HM1 interrupts one operating circuit for a clutch
switch slave relay 12CSS, which circuit is open at addi-
tional points. The closure of the contacts 11HM1 pro-
vides a source of operating and holding ground for a plu-
rality of perforation counting relays 1TA, 11TB and
I1ITC. The closure of the contacts 13HM1 applies
ground to an emergency start conductor 1352, which is
common to all of the trunk ciicuits accessible to the
switching device 2084 and which extends to the playback
contro] circuit 208. However, the application of ground-
to the conductor 1352 does not produce any useful func-
tion at this time. The opening of the contacts 13HM2 in-
terrupts the circuit previously opened at the contacts
13CS3 for applying ground to the terminal 1377,

The closure of the contacts 13HM2 completes a circnit
for applying ground to a terminal 1152; which circuit ex-
tends through a pair of closed contacts 11TD3; The ter-
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minal 1152 is connected to a terminal 731 in a motor
speed control circuit 700. The application of ground to
the terminal 731 completes an obvious operating circuit
for a motor high speed relay 7MHS.

The mctor speed control circuit 78@ provides means for
controlling a drive motor 716 for rotating the common
drive roller or shaft for the plurality of trunk recorders,
such as the trunk recorder 127, at either a high speed for
advancing the magnetic tape 12009 to the beginning point
or home position thereof or for rotating the common drive
shaft at a low speed suitable for transducing operations.
Accordingly, when the trunk circuit 126 is seized during
a playback operation, the motor high speed relay 7MHS
is operated to drive the common shaft at a high speed so
that the magnetic tape 12690 is returned to its home posi-
tion at high speed, thereby to reduce the holding time of
the trunk circuit 126.

More specifically, the operation of the motor high speed
relay TMHS closes a pair of contacts 7TMHS1 and 7MHS2.
The closure of the contacts TMHS2 completes a circuit
extending through a pair of normally closed contacts
7HI3 for illuminating a lamp 738, the other end of the
filament of which is connected to grounded battery by a
supervisory circuit at a terminal 733. The illumination
of the lamp 730 indicates a failure to provide power at the
terminals across which the operating windings of the
motor 718 are bridged, thereby to indicate that the com-
mon drive shaft is not placed in rotation in response to
the operation of the motor high speed relay 7MHS.

The closure of the contacts TMHS1 completes an oper-
ating circunit for an alternating current type high speed
relay THI which operates to close a plurality of contacts
7HIL and 7HI2 and to open the pair of contacts 7HI3.
Opening the contacts 7HI3 terminates illumination of the
lamp 730 to indicate that the high speed relay 7HI has
been operated and, accordingly, to indicate the presence
of power for operating the motor 710. The closure of the
contacts 7HIX and 7HI2 energizes a starting winding 714
in the motor 71§ through a path including both of the
closed contacts 7HI1 and 7HI2 and a normally closed
pair of contacts 7LO4. In addition, the closure of the
contacts 7HIL and 7HI2 energizes a plurality of motor
windings 711, 713, and 713 through paths including a
plurality of normally closed contacts 7003 and 7LOL.
Accordingly, in response to operation of the motor high
speed relay TMHS, the motor 710 is placed in operation
at a high speed so that the drive shaft common to the
plurality of trunk recorders, such as the trunk recorder
127, is rotated at high speed in condition for being
rendered effective to drive the magnetic tape in the trunk
recorders to a mormal starting position at a high speed
in accordance with the selective energization of the clutch
magnet 1120 associated with the individual trunk re-
corders.

-Referring back to the above operation of the homing
relay -13HM, the closure of the contacts 10HM2 com-
pletes a path for operating the clutch magnet 1120 in the
trunk recorder 127, this path extending through the closed
contacts 10ECI, 10RDTI, 10TD1, 10HM2, and 13CSSi.
Operation of the clutch magnet 1128 interposes an idler
roller between the drive capstan in the trunk recorder 127
and the common drive shaft which is rotating at a high
speed as described above. Accordingly, the magnetic
tape 129000 in the trunk recorder 127 is rapidly advanced
toward its home position. :

Referring now to the preceding operation of the clutch
switch relay 12CS, the closure of the contacts 13CS2
controlled thereby connects an advance conductor 1355,
which is common to all of the trunk circuits to which
the switch 2004 has access and which is connected to the
playback control circuit 209, with a conductor 1356 which
extends . to the operating winding of a homing relay
13HM’ in the next succeeding trunk circuit to which the
switch 200a has access. This path extends through a
plurality of normally closed contacts 1322 and 13RDTT’,
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both of which contacts correspond to the similarly desig-
nated contacts in the trunk circuit 126. The conductor
1355 is connécted to ground in the playback control cir-
cuit 200 so that the closure of the contacts 13CS2 causes
the operation of the homing relay 13HM’ if this next
trunk is idle, as indicated by the closed contacts 13RDT1".

As set forth hereinabove, the operation of the homing
relay in one of the trunk circuits operates the motor high
speed relay 7MHS in the motor speed control circuit 760
and energizes the clutch magnet in the trunk recorder
which is associated with the trunk circuit in which the
homing relay is operated. Accordingly, the operation of
the homing relay I3HM’ causes the magnetic tape in the
trunk recorder associated with the trunk circuit to which
the switch 200a next has access to be advanced toward
its home position. By advancing the magnetic tape in
this trunk recorder toward its home position simultane-
ously with th eseizure of the trunk circuit 126, the hold-
ing time of the next succeeding trunk circuit is materially
reduced inasmuch as, when this circuit is associated with
the playback control circuit 209, the magnetic tape therein
has previously been advanced to its effective beginning.
In this connection, it should be noted that, since the trunk
circuit 126 is connected to the contacts forming the first
stepping position of the switch 200a, no means are pro-
vided for pre-operating the homing relay 13HM prior to
its seizure by the switch 200a. For a like reason, the
trunk circuit which is connected to the contacts forming
the last stepping position of the switch 280a is not pro-
vided with a conductor similar to the conductor 1356.

As described above, the energization and operation of
the clutch magnet 1120 in the trunk recorder 127 causes
the magnetic tape 12000 therein to be advanced at a high
speed due to the high speed operation of the common
drive motor 710. This tape advance continues until sich
time as the perforation 12601 is interposed between the
sensing finger 1131 and the grounded roller 1136. This
perforation completes a path for applying ground to the
operating winding of a tape contact relay 11TC, thereby
causing this relay to operate. The operation of the tape
contact relay 11TC closes a plurality of contacts 11TC1
and 12TC1. The closure of the contacts 12TC1 completes
an additional holding path for the homing relay 13HM,
but, since this relay is held operated at this time, the clo-
sure of the contacts 12TC1 does not produce a useful func-
tion. On the other hand, the closure of the contacts
11TC1 applies ground through a pair of normally closed
contacts 11TA2 to operate a first perforation counting re-
lay 11TA through its first step, thereby to close a pair of
preliminary make type contacts 11TAL.  Closure of the
contacts I1TA1 prepares a path for causing the relay
11TA to become fully operated and for thereafter main-
taining this relay operated. Ground is applied to the closed
contacts 11TA1 from the closed contacts 11HM1 which
are previously closed in response to the operation of the
homing relay 13HM.

Continuing movement of the magnetic tape 126¢0
moves the perforation 12801 out of engagement with
the wiper 1131 so that the operating circuit for the tape
contact relay 11TC is opened, thereby permitting this relay
to release to open the contacts 9TC1 and 12TC1. The
opening of the contacts 12TC1 produces no useful func-
tion, but the opening of the contacts 9TC1I permits the re-
lay 11TA to operate fully.

In operating fully, the relay 11TA opens the contacts
TA2 and closes a pair of contacts 11TA3. The opening
of the contacts 11TA2 interrupts the previously described
operating circuit for the relay 11TA, and the concurrent
closure of the contacts 11TA3 prepares a circuit for op-
erating- a second perforation counting relay 11TB when
the tape contact relay 11TC is next operated.

After a short time delay, continuing movement of the
magnetic tape 12609 in the trunk recorder 127 moves the

_perforation 312002 between the grounded roller 1130 and

the tape sensing finger 1131, thereby causing the second
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operation of the tape contact relay 11TC to close the con-
tacts. $1TCYE and 12TCi. The closure of the contacts

12TC1 produces no useful function, and the closure. of--

the contacts 11TCL causes the two-step relay 1¥TB to
operate over its first step to close a pair of preliminary
make type contacts 11TB1, thereby preparing a circuit for
causing the complete operation of this relay and for main-
taining this relay operated following the complete opera-
tion thereof. When the magnetic tape 1200¢ is further ad-
vanced, the operating circuit for the tape contact relay
WTC is interrupted, thereby to open the contacts 11TCH
and 12TC1. The opening of the contacts 1ITCL permits
the relay 21TB to operate fully and, in:doing so, to close
a pair of contacts 11TB3 and to open a plurality. of con=
tacts STB1 and 11TB2.
11TB2 interrupts the operating circuit for the relay 1ITB
and the concurrent closure of the contacts 11TB3 prepares
an operating circuit for a third perforation counting relay
HTD. The opening of the contacts STBI removes one
source of ground for the calling bridge relay 5CB- and,
accordingly, for the calling loop circuit, but, inasmuch as
the trunk circuit 126 is now busied by the application of
ground to the sleeve conductor, the opening of the con-
tacts 5TB1 produces no useful function at this time.
Continuing movement of the magnetic tape 12000 next
moves the perforation 12663 between the grounded roller
1130 and the tape sensing finger 1131 so that the. tape con-
tact relay 11TC is operated to close the contacts 13TCI
and 12TCL. The closure of the contacts 12TC1 again
produces no useful function whereas the closure of the
contacts 9TCI causes the two-step third perforation count-
ing relay 11TD to operate through its first step to close the
preliminary make type contacts 21TD1, thereby to pre-
pare an operating and holding path for this relay. As
the perforation 12003 is moved out of an interposed posi-
tion between the roller 1130 and the tape sensing finger
1131, the tape contact relay 23TC is released, thereby to
open the contacts 12TC1 and 13TCI. The obening of
the contacts 11TCI permits the relay 11TD to operate

fully and, accordingly, to close a pair of contacts 11TD4 "

and to open a plurality of contacts $TD1, 16TD31, 11TD2,
11TD3, 12TD1, 12TD2, and 12TD3. The opening of the
contacts 11TD2 opens the operating circuit for the relay
11TD.

The opening of the contacts 9TDI disconnects one
source of ground from the conductor 1857, but the nor-
mally closed contacts $CSS1 continue to provide ground
to this conductor to provide holding ground for the play-
back control circuit 200. The opening of the contacts
10TD1 disconnects ground from the operating winding
of the clutch magnet 1328 so that the drive capstan in the
trunk recorder 127 is disconnected from the common drive
shaft. and, accordingly, the magnetic tape 12069 is no
longer advanced. The opening of the contacts 11TD3
removes ground from the terminal 731 in the motor speed
control circuit 700 so as to release the motor high speed
relay TMHS. However, this relay dees not reiease in the
event that ground is applied to the terminal 731 by any
other of the trunk circuits similar to the trunk circuit 126.
For instance, as described above, the homing relay 13HM’
in the next succeeding trunk circuit is operated in response
to the seizure of the trunk circuit 126 and, in the event
that the tape therein has not been advanced to its effec-
tive beginning point, as defined by the three perforations,
the motor high speed relay 7MHES remains operated.
However, in the.event that ground is not applied thereto
by any other trunk circuit, the motor high speed relay
TMHS is released to open the contacts 7MHSI and
TMHS?2, and, accordingly, to release the high speed relay
7HI and remove energization from the motor 719, thereby
terminating . rotation of the common drive shaft.

The opening of the contacts 12TD2 interrupts, at a
second point, an operating circuit for the clutch switch
slave relay-12CSS, and the opening of the contacts 12TD1
interrupts. an open- holding circuit for a release relay

The opening of the contacts
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12RLS. The- opening of the contacts 12TD3 interrupts
the above described holding circuit for the homing relay
13HM, but this relay is maintained operated through. the
above described operating circuit. including. the contacts
13PB1 and 13CSS3.

The closure of the contacts 1TD4 completes-an op-
erating circuit for the playback relay 11PB, which cir-
cuit extends from the grounded and closed contacts 11CS1
through the closed contacts 11TD4: The operation of the
playback relay 11PB closes a plurality of contacts 11PB1,
11PB2, 12PB? and 12PB2 and opens a plurality of con-
tacis 12PB3 and 13PB1. The closure of the contacts
11PBI provides a holding circuit for the playback relay
11PB-which shunts the contacts 1¥TD4. The closure of
the contacts 12PB2 prepares. an operating path for the
clutch slave switch slave relay 12CSS and also applies
ground to a playback conductor 1354 which extends to the
playback control circuit 280, thereby to advise this cir-
cuit that the tape 12000 has been moved to its home posi-
tion. The opening of the contacts 12PB3 intérrupts an ad-
ditional holding path for the homing relay 13HM. The
closure of the contacts 12PB1 prepares an operating path
for the release relay RLS, which path is open at the open
contacts 12CSS1 and 12CSL1.

The closure of the contacts 11PB2 applics ground to
a. terminal 1151 which is connected to a terminal 732
in the motor speed control circuit 700. The application
of ground to this terminal causes the operation of a motor
low speed relay TMLS to close a plurality of contacts
TMLS1 and 7MLS2. Since the trunk circuit 126 has ad-
vanced the magnetic tape 12688 to the effective beginning
or home position thereof, the trunk recorder 127 is con-
ditioned for transmitting the items of information stored
thereon to the recording facilities including the recorder
229. During the transmission of this information, the
mark and space pulse data recorded on the magretic tape
12669 is reproduced by the space pulse head 810 and the
mark pulse head 809, and, accordingly, it is desirable that
the magnetic tape 1288¢ be advanced at the slower trans-
ducing speed. To this end, the closure of the contacts
TMLSZ completes an energizing circuit for the motor
high speed relay 7MHS, thereby . causing the closure of
the contacts 7TMHS1 and 7MHS2. The closure of the
contacts TMHS2 prepares the above described circuit for
illuminating the monitoring lamp 736, and the closure of
the contacts 7MHS1 energizes the high speed relay 7HI,
the operation thereof closing the contacts 7HIT and 7HI2
and opening the contacts 7HI3. The closure of the con-
tacts 7HI1 and- 7HI2: interconnects the aiternating cur-
rent power with a portion of the motor control circuit.

Referring to the preceding operation of the motor low
speed relay TMLS to close the contacts TMLS], the
closure of these contacts completes an operating circuit
for an alternating current type low speed relay 71O,
which circuit includes the closed contacts 7HIL and
THIZ controlled by the high speed relay 7HI. The Opera-
tion of the low speed relay 7LO closes a plurality of con-
tacts 7LO1 and 7LO5 and opens a plurality of contacts
7LO2, 7003, and 7LO4. The opening of the contacts
TLO4 disconnects the high speed starting winding 714 of
the motor 716 from the power supply lines, and the con-
current closure of the contacts 7LOS5 connects a low speed
starting winding 715 across the source of alternating cur-
rent power. The opening of the contacts 7103 discon-
nects the motor winding 711 from the source of power,
and the closure of the contacts 7101 together with the
opening of the contacts 7LO2 completes a circuit for en-
ergizing the motor windings 712 and 713 in series, there-
by to provide rotation of the common drive shaft at a
low speed suitable for reproducing the information re-
corded on the magnetic tape 12660,

In this connection it should be noted that in the event
that trunk circuits other than the trunk circuit 126 have
applied ground to the terminal 731, thereby to cause the
. operation of the motor high-speed relay 7MHS, the motor
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710 is not operated at this high speed but rather is
operated at the low speed selected by the operation of
the motor low speed relay 7MLS. This is true inasmuch
as it is necessary to drive the tape 1200¢ in the trunk re-
corder 127 which is engaged in transmitting information
to the recording facilities at a low speed, and, during these
time intervals, those trunk recorders associated with
trunk circuits similar to the trunk circuit 126 which are
being advanced to their effective beginning point are ad-
vanced at only the slow speed. In other words, al-
though the motor speed control circuit 70¢ can be simul-
taneously provided with information requiring both high
speed and low speed operation of the common drive
shaft, this control circuit is so arranged that during the
existence of these two different speed control conditions,
the motor 7190 is held at a low speed to insure proper re-
production of the information from the magnetic tape
12600 inasmuch as this operation is the most important
function to be performed. Further, although not per-
formed at high speed, the magnetic tape in the trunk re-
corder and trunk circuit causing the operation of the
motor high speed relay 7TMHS is still advanced at a
low speed toward the effective beginning thereof, thereby
to prepare this trunk recorder for a readout or playback
operation,

Referring back to the preceding operation of the play-
back relay 11PB, the opening of the contacts 13PB1 con-
trolled thereby interrupts the operating circuit for the
homing relay 13HM so that this relay releases. In re-
leasing, the relay 13HM opens the plurality of contacts
SHMI1, 10HM2, 11HM1, 12HM2, 13HM1 and 13HM3
and closes the plurality of contacts 10HM1, 12HM1, and
13HM2. The opening of the contacts 12HM2 interrupts,
at an additional point, an operating circuit for the hom-
ing relay 13HM, and the opening of the contacts SHM1L
disconnects one source of busy ground from the sleeve
conductor of the extended switch train, althuogh ground
continues to be applied thereto by the closed and ground-
ed contacts 12CS2. The closure of the contacts 12ZHM1
prepares an operating path for the clutch switch slave re-
lay 12CSS which is open at the open contacts 12TD2.

The opening of the contacts 13HMS3 interrupts, at an
additional point, the previously opened circuit for apply-
ing ground to the terminal 1152. The opening of the con-
tacts 13HMI interrupts the previously described circuit
for applying ground to the emergency start conductor
1352. The closure of the contacts 13HM2 closes one
point in an open circuit extending to the terminal 1377.
The closure of the contacts 10HM1 merely aids in return-
ing the trunk circuit 126 to a normal condition in prepar-
ing a path extending to the conductor 1656. The opening
of the contacts 10HM2 interrupts, at a second point, the
previously described circuit for operating the clutch mag-
net 1120.

The openmg of the 1IHMI removes the source of
holding ground for the operated first, second, and third
perforation counting relays 11TA, 11TB, and 11TD so
that these relays release. The release of the relays 11TA
and 11TB merely aids in restoring the trunk circuit 126
to a normal condition, but the release of the relay 811TD
opens the contacts 11TD1 and 11TD4, and closes the
contacts 9TD1, 1¢TD1, 11TD2, 11TD3, 12TD1, 12TD2
and 12TD3. The contacts 9TD1, 10TD1, 11TD1, 11TD2
and 11TD3, in restoring, perform no useful function ex-
cept in returning the trunk circuit to a normal condition.
The opening of the contacts 11TD4 opens one operating
path for the playback relay 11PB, but this relay is main-
tained operated through the closed contacts 11PB1. The
closure of the contacts 12TD1 prepares a holding circuit
for the release relay 12RLS, and the closure of the con-
tacts 12TD3 prepares a holding circuit for the homing
relay 13HM.

The closure of the contacts 12TD2 completes an energiz-
ing path for the clutch switch slave relay 12CSS which ex-
tends from closed and grounded contacts 13ALM?2 through
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the closed contacts 12CS5, 12PB2, 12TD2, and 12HM1."
The operation of the clutch switch slave relay 12CSS
closes a plurality of contacts 11CSS1, 11CSS2, 12CSS1,
12CSS2, and 13CSS2 and opens a plurality of contacts
9CSS1, 12CSS3 and 13CSS1. The opening of the con-
tacts 12CSS3 interrupts the above described operating cir-
cuit, now open, for the homing relay 13HM, and the
concurrent closure of the contacts 12CSS2Z completes a
holding circuit for the clutch switch slave relay 12CSS.
The closure of the contacts 12CSS1 prepares an operating
circuit for the release relay 12RLS. The closure of the
contacts 11CSS2 provides a source of operating and hold-
ing ground for the chain of perforation counting relays
to permit these relays to be sequentially operated and held
operated when the perforations 12001, 12692, and 12003
are subsequently sensed at the end of the transmission of
the information from the magnetic tape 12000 to the
recording facilities.

The opening of the contacts 9CSS1 disconnects one
source of holding ground from the conductor 1057, but
ground is maintained thereon by the closed contacts
9TD1. The closure of the contacts 11CSS1 provides a
shunt around the closed contacts 11CS1 in the holding
circuit for the playback relay 1IPB. The opening of the
contacts 13CSS1 interrupts the circuit controlled by the
trunk circuit 126 for applying ground to the clutch mag-
net 2120 in the trunk recorder 127, and the closure of
the contacts 13CSS2 interconnects the operating winding
of the clutch magnet 1128 with a conductor 1350 which
is common to all of the trunk circuits to which the switch
200a has access and which terminates in the playback
control circuit 269,

As set forth above, the closure of the contacts 12PB2
applies ground through the closed contacts 12CS3 to the
playback conductor 1354. In response to the applica-
tion of ground to this conductor, the playback control
circuit 200 connects the winding of an erase relay in
series with a common erase conductor 1063 which is con-
nected through the closed contacts 9CS9 with the winding
of the erase head 1116, the other terminal of the winding
of this erase head being connected to grounded battery.
Subsequently, the readout control circuit 210 applies
ground to this series path so that the winding of the erase
head 1119 is energized, thercby to energize this head to
erase recorded items of information from the magnetic
tape 12809 as this tape is moved past the erase gap of
the head 1110 following the transmission of the mark
and space pulses by the space pulse head 810 and the mark
pulse head §00.

The readout control circuit 230 also applies ground
over the clutch conductor 1350 to cause the selective
energization of the clutch magnet 1120, thereby causing
the magnetic tape 12080 to be moved adjacent the mark
and space heads 800 and 816 thereby to transmit mark
and space pulse information to the recording facilities.
Upon the receipt of a COE signal in the readout control
circuit 210, ground is removed from the conductor 1350,
thereby to release the clutch magnet and to terminate
movement of the magnetic tape 12669 until such time as
the items of information previously stored in the readout
facilities are either recorded by the recorder 220 or are
removed from the registers, as in the case of calls for
which insufficient information is provided to print a
ticket. This intermittent operation continues until such
time as all of the items of information which have been
recorded on the tape 1209¢ have been transmitted to
the recording facilities and have been erased from the
magnetic tape 12008 by the erase head 1116.

Accordingly, in seizing the trunk circuit 126 during
a routine playback operation, the control circuit 200
seizes the trunk circuit 126 and operates it to busy itself
and to advance the magnetic tape 12000 in the trunk re-
corder 127 to the home position thereof. Concurrently
therewith, the space pulse head 81% and the mark pulse’
head 800 are cut through to amplifying means in the play-
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back control circuit 200: After the tape has been re-
turned to its home position, the trunk circuit 126 transfers
control over the clutch magnet 1120 to the readout con-

trol circuit 210 so that this. circuit controls subsequent

movement of the magnetic tape 12009. ‘As an incident
to moving the tape 12000 to its home position; the motor
speed control circuit 7¢& provides a high speed drive which
is reduced to a low speed suitable. for transducing opera-
tions after the tape has attained its home position. Fur-
ther, in response to seizure of the trunk circuit 126, the
homing relay 13HM’ in the next-succeeding trunk circuit
is operated to advance the magnetic tape in the trunk
recorder associated with this next succeeding trunk cir-
cuit to its home position, thereby reducing: the holding
time when this trunk circuit is subsequently seized by
the switch 208a of the playback: control circuit 200.

2. Release of the trunk circuit 126 following a routine
playback, operation—Following the transmission of the
last item of information from the magnetic tape 12600
in the trunk recorder 127, which last item may be re-
corded at any place in the length of the magnetic tape
12000 depending upon the amount of information stored
thereon, time responsive means in the readout control
circuit 219 are rendered effective to cause the operation
of time responsive means in the playback control circuit
289, thereby to indicate that the trunk circuit 126 and its
associated trunk recorder 127 are to be released. In
response to the receipt of this signal, the stepping switch
200a of the playback conmirol circuit 28¢ is advanced to
seize the next idle trunk circuit, and the trunk circuit
126, upon release, returns the magnetic tape 12000 to its
home position. When the magnetic tape 12089 is re-
turned to this position, a preliminary COE signal is re-
corded thereon by the trunk circuit 126 following which
a space out operation is performed. After the completion
of these operations, the trunk circuit 126 is restored to
a normal condition to permit this circuit to be seized
and- used in recording items of information pertaining
to toll calls. i

More specifically,  following the transmission of the
COE signal following the last group of items of informa-
tion recorded on the magnetic tape 12080, this tape is
advanced under the control of the readout control circuit
210 for a predetermined time interval during which the
failure to receive any mark or space pulse information in
the readout control circuit 210 causes this cirenit to in-
form the playback control circuit 260 that the trunk cir-
cuit 126 and its associated trunk recorder 127 are to be
dismissed. In response to the receipt of this informa-
tion, the playback control circuit 260 advances the. step-
ping switch 20664 to the contacts forming the next step-
ping position and initiates a search for the next idle
trunk circuit to which this switch has access. -In ad-
vancing the switch 288q, ground is removed from the
conductor 1355 by. the playback control circuit 269. The
removal of ground therefrom interrupts the operating cir-
cuit extending through the closed contacts 13CS2 for the
homing relay 13HM’ in the next succeeding trunk circuit.
However, if this relay has not previously been released
in response to the advancement of the magnetic tape in
the trunk recorder associated with this trunk circuit to
its effective beginning point, the removal of ground from
the conductor 1355 will not release this relay because of

the holding circuit completed therefor by the closure of.

the contacts similar to the contacts 12HM?2.

Following the removal of ground from the conductor
1355, the playback control circuit 208 removes ground
from the conductor 1353, thereby releasing the clutch
switch relay 12CS. This relay, in releasing, opens the

contacts 9CS1, 2CS2, 9CS5, 9CSé, $CS9, 16CS1, 11CS1,.

12CS2, 12C83, 12CS5, 13CSL, and 13CS2 and closes
the contacts $CS3, 9CS4, 9CS7, 9CSS8, 16CS2, 12CSH,
12CS4, and 13CS3.. The opening of. the.contacts 9CS1
disconnects. one side. of the winding of the. space pulse

head 810:from the conductor 1058 extending to the am-
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plifying means in the playback control. circuit 200, and:
the concurrent closure of the: contacts 9CS8 connects:
this side of the winding with a pulsing circuit provided-
therefor in the trunk circuit 126. The opening- of the
contacts. 9CS2. disconnects the other side of the winding:
of the space pulse head 810 from the conductor 1059-
and the concurrent closure of the contacts 9CS3 connects
this side of the winding with resistance battery. The
opening- of the contacts 9CS5 disconnects one side of
the operating winding of the mark pulse head 800 from:
the conductor 1061, and the concurrent closure of the
contacts 9CS4 connects this side of the winding to the
pulsing circuit provided in the trunk circuit 126. The
opening- of the contacts. 9CS6 disconnects the other side
of the energizing winding of the mark pulse head 800:
from the conductor 1062 and. the concurrent closure of
the contacts $CS7 connects this side of the winding to. re-
sistance battery. ) )

The opening of the contact 9CS9 opens the circuit ex-
tending from the operating winding of the erase head
1110 to the conductor 1063. Since the last items of in-
formation recorded on the magnetic tape 12000 have
been-transmitted, there is no need to maintain the erase
head 1119 energized. The opening of the contacts 13CS1
opens. a- partially prepared. circuit for the alarm relay
13ALM. The opening of the contacts 13CS2 opens the.
above described circuit for operating the homing relay
13HM’, and' the closure of the contacts 13CS3 com-
pletes a circuit for applying ground to the terminal 1377,
thereby to indicate that the trunk circuit 126 is idle. The
opening of the contacts 10CS1 removes holding' ground:
from the conductor 1057 and the closure of the contacts
10CS2 prepares a seizure path for the trunk circuit 126.
The opening of the contacts 11CS1 opens one holding
circuit for the relay 11PB.

The opening of the contacts 12CS3 removes the
ground. applied to the conductor 1354, thereby causing
the playback control circuit 200 to open the path extend-
ing to the clutch conductor 1350 to prevent the clutch:
magnet 1129 in the trunk recorder 127 from being en-
ergized under the control of the readout control circuit
210. The closure of the contacts 12CS4 prepares an
operating circuit for the homing relay 13HM, and the
opening of the contacts 12CS5 concurrently therewith
interrupts-the operating circuit for the clutch switch slave
relay 12CSS. However, this relay is slow-to-release and,
accordingly, does not release at this time.

The opening of the contacts 12CS2 removes the ground
applied to.the sleeve conductor of the trunk circuit, and-
the concurrent closure of the contacts 12CS1 completes.
an operating circuit for the release relay 12RLS which
extends from closed and grounded contacts 12CS1
through the closed ' contacts 12CSS%, 12PB1, and
12A1M1.

The operation of the release relay 12RLS closes a plu-
rality of contacts 10RLS1, 1IRLSY, 11RLS2, 12RLSI,
and 12RLS4 and opens a plurality of contacts 12R1.S2
and 12RLS3. The closure of the contacts 12RLS1 pro-
vides a holding circuit for the release relay 12RLS which.
extends through the closed contacts 1216; 12TD1, and
12RLS1. The closure of the contacts I1RLS2 provides
a source of ground. for the perforation counting relays.
The closure of the contacts 10RLS1 prepares a path for-
applying ground to the clutch magnet 112¢ in the trunk
recorder 127.

The closure of the contacts 11RLSI applies ground to-
the terminal 1152 which is connected to the terminal 731
in the motor speed control circuit 780, thereby causing
the operation of the motor high speed relay TMHS. In
the event that the motor low speed relay 7MLS has not
been previously operated by one of the other of the plu-
rality of trunk circuits to which the driving motor 710
is-common, the operation of the motor high speed relay
TMHS: operates as described above to cause the common'
drive shaft.to be rotated at a high speed. ' Tt is desira-
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ble to cause high speed operation of the motor 710 at
this time inasmuch as the transmission of the informa-
tion from the magnetic tape 12000 to the recording
facilities has been completed, and the holding time of
the trunk circuit 126 is reduced by continuously advanc-
ing the tape 12000 to its home position as quickly as
possible. However, in the event that the motor low
speed relay 7MLS is operated by another of the trunk
circuits which may be engaged in transmitting informa-
tion to the recording facilities, the speed of rotation of
the motor 710 is not varied in response to the operation
of the release relay 12RLS in the trunk circuit 126.

The opening of the contacts 12RLS2 interrupts one of
the plurality of operating and holding paths for the hom-
ing relay 13HM. The opening of the contacts 12RLS3
interrupts, at an additional point, the operating circuit
for the end-of-call relay 11EC, and the concurrent clo-
sure of the contacts 12R1.S4 completes an obvious oper-
ating circuit for the second release delay relay 12RDT,
thereby causing the operation of this relay. The opera-
tion of the relay 12RDT closes the plurality of contacts
SRDT1, 5RDT3, 10RDT2, 12RDTi, 12RDT2, and
13RDT2 and opens the plurality of contacts SRDT2,
10RDTI1, 12RDT3, and 13RDT1.

The opening of the contacts 12RDT3 removes the
ground potential previously applied to the terminal 1377
by the closure of the contacts 13CS3, thereby to indicate
to the supervisory circuit that the trunk circuit 126 is
busy. The concurrent closure of the contacts 12RDT2
provides a source of main ground for the trunk circuit
126. The closure of the contacts 12RDT1 prepares a
circuit for operating the end-of-call relay 11EC. The
closure of the contacts SRDTY applies busy ground to
the sleeve conductor of the trunk circuit, thereby to in-
dicate that the trunk circuit 126 is busy, this ground be-
ing applied thereto substantially immediately following
the opening of the contacts 12CS2 to remove busy ground
therefrom so as to substantially continuously maintain
the trunk circuit 126 in a busy condition.

- The opening of the contacts 10RDTI1 interrupts one
path for applying ground to the clutch magnet 1120 in
the trunk recorder 127, and the concurrent closure of
the contacts 19RDT2 prepares another circuit for apply-
ing ground to the clutch magnet 1120. The opening of
the contacts SRDT2 and ¥13RDTI, and the closure of
the contacts SRDT3 and 13RDT2 perform no useful
function at this time.

As described above, the release of the clutch switch
relay 12CS interrupted the operating path for the clutch
switch slave relay 12CSS, and this relay now releases
to open the plurality of contacts 8CSS1, 11CSS1, 12CSS1,
12CSS2, and 13CSS2, and to close the plurality of con-
tacts 9CSS1, 12CSS3, and 13CSS1. The opening of the
contacts 12CSS2 and 11CSS2 and the closure of the con-
tacts 12CSS3 and 11CSS2 merely aid in restoring the
trunk circuit 126 to a normal condition. The opening of
the contacts 12CSS1 interrupts the operating circuit for
the release delay 12RLS, but this relay is maintained oper-
ated by virtue of the above described holding path
therefor completed through the closed contacts 12RLS1.

The opening of the contacts 11CSS1 interrupts the
holding circuit for the playback relay 11PB so that this
rfelay releases to close the plurality of contacts 12PB3
and 13PB1 and to open the plurality of contacts 11PB1,
11PB2, 12PB1, and 12PB2. The operations of the con-
tacts 11PB1, 12PBL, 12PB2, 12PB3, and 13PB1 per-

forms no useful function at this time other than to restore-

the trunk circuit 126 to a normal condition. -However,
the opening of the contacts 11PB2 removes ground from
the terminal 1151 which is connected to the terminal
732 in the motor speed control circuit 700. In the event
that ground is not applied to the terminal 732 from other
sources, the motor low speed relay 7MLS releases to per-
mit- the motor :710.to be driven-at a high speed under
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the control of the ground previously applied to the’
terminal 731 by the closure of the contacts 11RLSI.

Referring to the previously described release of the
clutch switch slave relay 12CSS, the opening of the con-
tacts 13CSS2 disconnects the clutch magnet 1120 of the
trunk recorder 127 from the conductor 1359. The con-
current closure of the contacts 13CSS1 completes a path
for energizing the clutch magnet 1120, which path ex-
tends from grounded and closed contacts 10ECI through
the closed contacts 1¢RDT2, 10RLS1, and 13CSS1. The
operation of the clutch magnet 1120 interposes the idler
roller between the common drive roll and the drive
capstan of the trunk recorder 127 so that the magnetic
tape 12000 is advanced. The tape 12009 is advanced at
a low speed, as described hereinabove, if one of the trunk
circuits to which the drive motor 716 is common has
applied ground to the terminal 732, thereby causing the
operation of the motor low speed relay 7MLS. How-
ever, in the event that this relay is not operated, the op-
eration of the motor high speed relay 7MHS in response
to the closure of the comtacts 11RLS causes the motor
710 to be rotated at a high speed and, accordingly, causes
the tape 12000 to be advanced toward its home position
at a high speed.

Continuing movement of the magnetic tape 12000
moves the perforation 12001 between the grounded roller
1130 and the tape sensing finger 1131 so that the tape
contact relay 11TC is operated to cause the closure of
the contacts 11TC1 and 12TC1. The closure of the con-
tacts 12TC1 is of no effect inasmuch as an operating cir-
cuit for the homing relay 13HM is interrupted by the
opening of the contacts 12RLS2. However, the closure
of the contacts 11TC1 operates the relay 13TA through
its first step. As the perforation 12001 moves beyond
the roller 1139, the tape contact relay 11TC is released
to open the contacts 12TC1 and 11TCI, the opening of
the contacts 131TC] permitting the relay 11TA to operate
fully. However, the operation of this relay produces
no useful function at this time except insofar as the
operation thereof in closing the contacts 13TA3 prepares
an operating path for the second perforation counting
relay 11TB.

The perforation 12002 is next moved into a position
interposed between the grounded roller 11306 and the
tape sensing finger 1131 and subsequently moved out of
this interposed position to cause the operation and re-
lease of the tape contact relay 11TC, thereby resulting
in the partial and then full operation of the relay 11TB.
The operation of this relay produces no useful function
at this time except insofar as the closure of the contacts
11TB3 prepares a path for causing the operation of the
third perforation counting relay 11TD in response to the
next operation of the tape contact relay 11TC.

The third perforation 12003 in the magnetic tape
12000 defines the effective beginning or home position,
and, accordingly, it is desirable to interrupt movement
of the magnetic tape 12000 in such a position that the
portion of the magnetic tape closely following the perfo-
ration 12003 is stopped in position beneath the mark and
space pulse heads 860 and 818. Accordingly, when the
third perforation 12003 moves into a position interposed
between the grounded roller 1130 and the tape sensing
finger 1131, the tape contact relay 11TC is operated and
released to cause the operation of the relay 11TD. The
operation of this relay first closes the preliminary make
type contacts 1ITD1 to provide a holding circuit for
maintaining this relay operated and then closes the
plurality of contacts 11TD3 and 11TD4 and opens the
plurality of contacts 16TD1, 11TD2, 12TD1, 12TD2 and
12TD3.

However, the operation of these contacts performs no
useful function at this time, except for the opening of
the contacts 12TD1 which opens the holding circuit for
the release relay 12RLS. The release of this relay closes
the contacts 12RLS2 and 12RLS3 and opens the contacts
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16RLS1, 11R1.S%, 11IRLS2, 12RLSL, and 12R1.S4. The

closure of the contacts 12RLS2 prepares an operating
path for the homing relay 13HM.

The opening of the contacts 10RLS1 interrupts the
operating circuit for the clutch magnet 1120 so that the
magnetic tape 12800 is no longer continuously advanced.
The opening of the contacts T1RLS1 removes ground
from the terminal 731 in the motor speed control circuit
7100, thereby to release the motor high speed relay
TMHS in the event that this relay is not held operated
by the relay 7MLS or by any other trunk circuit.  The
opening of the contacts 12RLS1 opens, at an additional
point, the holding circuit for the release relay 12RLS.
The opening of the contacts 1IRLS2 removes holding
ground from the operated perforation counting relays
1ITA, 11TB, and 11TD which, in restoring, merely aid
in returning the trunk circuit 126 to a normal condition.

The opening of the contacts 12R1.S4 interrupts the
operating circuit for the second release delay relay
12RDT, but, since this relay is slow-to-release, the con-
tacts controled thereby are not operated at this time.
The concurrent closure of the contacts 12RLS3 completes
an energizing path for the end-of-call relay $1EC extend-
ing from the closed and grounded contacts 12RLS3
through the closed contacts 12RD2, 12RDTI1, 12CC2,
12PU2, and 11ICi. The operation of the end-of-call
relay 11EC closes the plurality’ of contacts 5ECI,
SECt, 9EC2, and $EC3 and opens the plurality of con-
tacts SEC4 and 16EC1. The closure of the contacts
5EC1 provides an additional source of busy ground for
the sleeve conductor of the trunk circuit 126. The open-
ing of the contacts 10EC1 performs no useful function
at this time.

The simultaneous closure of the comtacts 9ECI and
9ECZ causes the simultaneous operation of the space
pulse relay 8SP and the mark pulse relay 9MK, respec-
tively, whereby simultaneous mark and space pulses are
recorded on the magnetic tape 12000, thereby to provide
a preliminary COE signal. The simultaneous operation
of these two relays causes the comcurrent operation of
the second space pulse relay 12SPS and the second mark
pulse relay 12MKS, thereby to terminate the energization
of the mark pulse head 808 and the space pulse head
8190 in the manner described above, -

The opening of the contacts 9EC4 removes ground
from the pulsing path controlled by the contacts 9IMKS1
and 9SPS1 of the space pulse relay 8SP and the mark
pulse relay SMK so that the operation of thees two relays
does not energize the advance magnet 828. The closure
of the contacts 9EC3 completes the operating path for
the pulse-assist trunk relay 9PAT, which operates and
releases, in the manner described above, to intermittently
pulse the advance magnet $20, whereby the magnetic
tape. 12000 is spaced out so that the preliminary COE
signal is displaced from the space pulse head 810 and
the mark pulse head 800.

As set forth above, the opening of the contacts
1ZRLS4 opens the operating circuit for the second re-
lease delay relay 12RDT so that, following a suitable
time interval, this relay releases to open the operating
circuit. for the end-of-call relay 11EC by opening the
contacts 12RDTL. The release of the end-of-call relay
11EC causes the sequential release of the space pulse
relay 8SP, the mark pulse relay 9MK, the second space
relay 12S8PS and the second mark pulse relay 12MKS
and also terminates the intermittent operation of the
pulse assist trunk relay 9PAT. The remaining contact
operations caused by the release of the second release
delay relay 12RDT merely restore the trunk circuit 126
to a normal condition, the opening of the contacts
5RDT1 removing the last source of busy ground from
the sleeve conductor.

Accordingly, in response to the completion of the
transmission of the items of information recorded on
the magnetic tape 12608 of the trunk recorder 127, the
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readout control circuit 216 and the playback control cir-
cuit 280 release the trunk circuit #26 and the playback
control circuit 206 seizes the next idle trunk circuit.
to which the switch 200a has access. In response to be-
ing released, the trunk circuit 126 locally controls the
clutch magnet 1120 in the trunk recorder 127 so that
the magnetic tape 12006 is returned to its home position
and the mark and space pulse heads are disconnected
from the amplifying means provided in the playback.
control circuit 200 and are connected to pulsing circuits
provided in the trunk circuit 126. In response to mov-
ing the magnetic tape 12089 to its home position, prefer-
ably at a high speed, a preliminary COE signal is re-
corded on the tape following which the tape is spaced out
so that the COE signal is displaced from the mark pulse
head 869 and the space pulse head 810. Thereafter, the
trunk circuit 126 is restored to a normal condition to
permit this component to be seized and utilized in re-
cording items of information pertaining to subsequently
extended calls.

Operation of the trunk circuit 126 during an emergency
playback operation

An emergency playback operation is initiated when,
during the recording of items of information pertaining
to a call, the effective end of the magnetic tape 12000
in the trunk recorder 127 is approached, thereby indicat-
ing that additional items of information cannot be re-
corded on this magnetic tape without encountering the
danger of recording additional information on top of pre-
viously recorded information. Therefore, when this con-
dition exists and when the trunk circuit 126 is either
released by the subscriber at the end of the call or the
trunk circuit 126 forcibly releases the comnection upon
sensing. the second perforation in the magnetic tape
12000, the trunk circuit 126 records a COE signal on the
tape and, thereafier, causes the magnetic tape 12000 to
be returned to the effective beginning thereof. Coinci-
dent with returning the tape 12000-to the effective begin-
ning thereof, the frunk 126 causes the playback control
circuit 200 to search for and seize the trunk circuit 126
and thereafter causes the readout control circuit 210 to
control the transmission of the items of information
stored on the tape 120060, during which transmission the
tape is erased so that, following the ticketing of all of the
items of information stored in the trunk recorder 127,
this trunk recorder and its. associated trunk circuit 126.
are returned to-a normal condition in which they are ca-
pable of being seized and utilized in recording items of.
information pertaining to subsequently extended toll con-
nections. Coincident with the seizure of the.trunk cir-
cuit 126 by the playback control circuit 200, ground is
momentarily removed from the sleeve conductor of the
switch train to release the extended connection and, there-
after, ground is reapplied to this conductor to provide.
a guard against the seizure of the frunk circuit 126 dur-.
ing the emergency playback operation.

As described above, during and the recording of the
items of information pertaining to a call and following
the receipt of answering supervisory signals, the relays
5CB, 10PT, 16RD, 8SRS, 5LD, 7SR, 12RSTS, 12RDT,
a selected one of the dialed party digit register relays,
and perhaps the relay SCB together with one or more
of the party identification relays together with the timer
clutch 11@6 are operated. If the clock and calendar in-
formation has been completely transmitted to the trunk
recorder 127, the calendar-complete relay 9CC has been
operated and released, and, if adequate identification in-
formation has been received by the seized identifier send-
er 131, the identification-complete relay 10IC is also
operated. Assuming that all of the items of information
pertaining to a call have been recorded on the tape 12000
in the trunk recorder 127 with the exception of the dura-
tion information and that the effective end of this mag-
netic tape is approached during the interval that the ex-
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ténded connection is maintained and during which inter-
val the intermittently closed contacts 1811 controlled
by the timer cam 1016 periodically record duration mark
pulses on the tape 12000, the above described relays in
the trunk circuit 126 will be in an operated condition.
Accordingly, when the approach of the effective end of
the magnetic tape 12000 is signaled by the movement of
the first perforation 12001 into a position interposed be-
tween the grounded roller 1139 and the tape sensing con-
tact 1131, the tape contact relay 11TC is operated to close
the contacts 11TC1 and 12TC1. The closure of the con-
tacts 12TC1 completes an operating circuit for the hom-
ing relay 13HM which extends from closed and grounded
contacts 13ALM2 through the closed contacts 12TD3
or 12CS4, 12PB3, 12TC1, and 12RLS2 to the operating
winding of the homing relay 13HM. The simultaneous
closure of the contact 11TC1 completes an operating
circuit for the first perforation counting relay 11TA so
that this relay closes its preliminary make type contacts
11TA1, thereby to prepare a circuit for fully operating
this relay and for maintaining this relay operated.

The operation of the homing relay 13HM closes ths
plurality of contacts 5HM1, 10HM2, 11HMI1, 12HM2,
13HM1, and 13HM3 and opens the plurality of contacts
12HM1, 13HM2, and 10HM1. The closure of the con-
tates 12ZHM2 completes a shunt around the closed con-
tacts 12PB3 and 12TC1 in the above described operat-
ing circuit for the homing relay 13HM, thereby to main-
tain this relay operated when the tape contact relay 11TC
is released. The closure of the contacts SHHM1 prepares
a circuit for applying guarding ground to the sleeve lead
of the extended switch train when the release delay relay
10RD is released. The closure of the contacts 11HM1
provides a source of operating and holding ground for
the three perforation counting relays 11TA, 11TB, and
11TD. The opening of the contacts 13HM2 interrupts,
at an additional point, the above described circuit ex-
tending to the terminal 1377, and the concurrent closure
of the contacts 13HM3 prepares a circuit for applying
ground to the terminal 1152 to which is comnected the
motor speed control circuit 700. The closure of the
contacts 13HM1 prepares a circuit for applying ground
to an emergency start conductor 1352,

The closure of the contacts 10HM?2 prepares a circuit
for applying ground to the clutch magnet 1124 in the
trunk recorder 127, and the opening of the contacts
10HM1 places an open circuit on the conductor 1657
extending to the playback control circuit 209, thereby to
indicate that the trunk circuit 126 is to be seized during
the emergency playback operation. However, the con-
ductor 1057 is now grounded at the closed and grounded
contacts 10RDS4 to prevents seizure of this trunk circuit
by the playback control circuit 200 while the circuit 126
is engaged in recording the items of information pertain-
ing to a toll call. The opening of the contacts 122ZHM1
interrupts an operating circuit. for the clutch switch slave
relay- 12CSS.

Continuing movement of the magnetic tape 12000 due.

to the recording of duration information moves the first
perforation therein out of its interposed position between
the roller 1130 and the tape sensing contacts 1131 so that
the tape contact relay 11TC is released to open the con-
tacts 11TC1 and.12TC1. The opening of the contacts
12TC1 interrupts the above described operating circuit
for the homing relay 13HM, but this relay is maintained
operated ‘through the parallel path previously completed
by the closure of the contacts 1Z2HM?2 upon operation of
the homing relay. The opening of the contacts I1TC1L
removes the ground shunt from the two-step first perfora-
tion counting relay 11TA so that this relay fully operates
through a path including the closed contacts 11TAT and
11HMI. In fully operating, the relay 11TA closes the
contacts 11TA3 and opens the contacts 11TA2, thereby
preparing a path for causing the operation of the second
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perforation counting relay 11TB and interrupting the op-
erating circuit for the relay 11TA, respectively.

Accordingly, the sensing of the first perforation 12001
in the magnetic tape 12000 causes the operation of the
first perforation counting relay 11TA and the concurrent
operation of the homing relay 13HM. The operation of
the homing relay prepares circuits so that, when the ex-
tended connection is released either forcibly in response
o sensing the second perforation 12002 or voluntarily
at the end of the call, the switch train extending to the
trunk circuit 126 is “winked off” (forceful release), the
magnetic tape 12000 is returned to its home position, and
the switching device 2004 associated with the playback
control circuit 200 is advanced over the contacts there-
of until the contacts individual to the trunk circuit 126
are engaged; thereby causing the selective seizure of
only the trunk circuit in an emergency playback con-
dition.

The first perforation 12601 in the tape 12600 is sepa-
rated from the second perforation 12602 by a physical
space which is adequate to receive approximately ninety-
nine mark pulses and, since as assumed above, the trunk
circuit 126 is engaged in recording duration information
at the time that the first perforation 12001 is sensed to
cause the operation of the homing relay 13HM and the
first perforation counting relay 11TA, the call would have
to be maintained for approximately ninety-nine addi-
tional minutes before the second perforation 12002
would be moved into a position interposed between the
tape sensing contacts 1131 and the grounded roller 1130.
Assuming, however, that the call is voluntarily termi-
nated during this ninety-nine minute interval, the call-
ing bridge relay 5CB is released, thereby to cause the
operation described above in the subtitle 4, Release of
the trunk circuit 126 when the call cannot be completed,
and the subtitle 9, Recording the duration information.

1. Voluntary release of the connection.—As described
in these subtitles, the release of the calling bridge relay
5CB causes the release of the relays 10PT, 10RD, &SRS,
51D, 7SR, 12RDS, 12RDT, 10IC, the selectively oper-
ated party identification and dialed party digit register
relays, and the timer clutch 1108 to perform the function
of restoring the trunk circuit 126 to a normal condition.
These operations include the operation of the space
pulse relay 8SP and of the end-of-call relay 11EC, there-
by to record a space signal and a COF signal on the tape
12000 following the last duration impulse and to pro-
vide a space out operation in which the CORE signal
is advanced beyond the space pulse head 8§19 and the
mark pulse head 80¢. In addition, since the trunk cir-
cuit 126 is to be busied during a playback operation
to prevent its seizure following the release thereof by
the calling subscriber, the momentary removal of ground
from the sleeve conductor due to the opening of the con-
tacts SRD3 controlled by the release delay relay 16RD
permits the release of the operated switch equipment
and the following closure of the contacts 5RD2 com-
pletes a path so that ground is applied to the sleeve con-
ductor to guard the trunk circuit 126 against further seiz-
ure by the closed contacts SHM1 which are previously
closed by the operation of the homing relay 13HM in
response to the sensing of the first perforation 12001 in
the magnetic tape 12006.

Further, since the magnetic tape 12000 is to be ad-
vanced to the effective beginning thereof as an incident
to the establishment of an emergency playback condi-
tion in the trunk circuit 126, the release of the second
release delay relay 12RDT2 to close the contacts
16RDT1 completes a circuit for applying ground to the
clutch magnet 1120 of the trunk recorder 127, thereby
to engage the drive capstan of this trunk recorder with
the common drive shaft. In order to provide rotation
of the common drive shaft, the closure of the contacts
12RDT3 upon release of the second release delay relay
12RDT completes a circuit prepared by the prior oper-
ation of the homing relay 13 HM which extends through
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the closed contacts 13HM3 and ¥1TD3 to the términal
1152. As described above, the terminal 1152 is con-
nected to the terminal 731 in the miotor speed control
circuit 708, and the application of ground theréto causes
the operation of the motor high speed relay 7MHS and,
accordingly, operation. of the motor 71¢ at a high speed.

Accordingly, in response to the sensing of the first per-
foration 12681 in the magnstic tape 12860 coupled
with the release of the trunk circuit 126 during the inter-
val provided for recording informaticn on the tape be-
tween the perforations 12801 and 12802, sll of the relays
in the trunk circuit 126 are released with the exception of
the first perforation counting relay 13TA and the hom-
ing relay L3HM, which relays are maintained operated,
The operation: of these relays causes the operation of the
motor 71§ at its high speed and energizes the clutch
magnet 1128 so that the magnetic tape 1299% is ad-
vanced. During the release of the trunk circuit 126, a
space pulse and a COE signal are recorded on the tape
12800 and ground is momentarily removed from the
sleeve conductor to permit the switch train extended
to the trunk circuit 126 to be released following which
the contacts SHM1 controlled by the operated homing
relay 13HM apply ground to this conductor to prevent
the seizure of the trunk circuit 126. until the tape 12000
is cleared during the transmission of the stored items
of information to the recording facilities during the
emergency playback operation,

Continning movement of the magnetic tape under the
control of the clutch magnet 1129 moves the second tape
perforation 12002 into a position interposed between
the grounded roller 1139 and the tape sensing finger
13131, thereby causing the operation of the tape contact
relay 11TC to close the comtacts 11TCI1 and 12TC1.
The closure of the contacts 12TC1 performs no useful
function at this time. However, the closure of the con-
tacts 11TCI completes an operating circuit for the sec-
ond perforation counting relay 11TB, thereby partially
operating this relay to close the contacts 11TB1.

Continuing movement of the magnetic tape 128069
moves the perforation 120692 from between the roller
1130 and the sensing finger 1131, thereby permitting the
tape contact relay 11TC to release and to open the con-
tacts 11TCHL and 12TC1. The opening of the contacts
11TCH permits the second perforation counting relay
11TE to operate fully and, in doing so, to open the con-
tacts 5TB1 and 11TB2 and to close the contacts 11TB3.
The opening of the contacts 5TB1 interrupts one of a
pair of paths for applying ground to the upper operating
winding of the calling bridge relay 5CB but, since the
calling loop circuit has been previously opened at the
calling substation, the opening of the contacts 5TB1
performs no useful function. The opening of the con-
tacts 11TB2 interrupts the previously opened operating
path for the second perforation counting relay 11TB
and the closure of the contacts 11TB3 prepares an oper-
ating path for the third perforation counting relay 11TD.

The continuing movement of the magnetic tape 12690
under the control of the ¢lutch magnet 1128 next causes
the third perforation 12863 to be moved into an- inter-
posed position between the grounded roller 1138 and the
tape sensing finger 1133, thereby to cause the third op-
eration of the tape contact relay 11TC to close the con-
tacts 31TCI. The closure of the contacts IITCI com-
pletes an operating path for the third perforation count-
ing relay 31TD so that the preliminary make contacts
11TD1 are closed to prepare an operating and holding
path for this relay. When the perforation 12003 is moved
beyond the grounded roller 1138, the tape contact relay
11TC is released to open the contacts 11TCE, The open-
ing of the contacts 11TC1 permits the third perforation
counting relay 11TD to operate fully and, in doing so, to
open the contacts $TD1, 16TD1, 11TD2, 11TD3, 12TD1,
12TD2, and 12TD3 and to close the contacts 11TD4.

The opening of the contacts 10TD1 removes ground
from the operating winding of the cultch magnet 112§
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so that the magnetic tape 12009 is no longer advanced.
The opening of the contacts 13TD3 removes ground froni
the terminal 1152 and, accordingly, from the terminal
731, thereby to deenergize the drive motor 71 in the
motor speed control circuit 76¢. The opening of the
contacts 13TD2 interrupts, at an additional point, the
previously opened operating circuit for the third perfora-
tion counting relay 11TD, but this relay remains oper-
ated over the holding circuit provided by the closed con~
tacts 11TD1., The closure of the contacts 11TD4 pre-
pares an operating circuit for the playback relay 11PB.

The opening of the contacts 9TD1 performs no useful
function and the opening of the contacts 12TD2 inter~
rupts, at an additional point, an operating circuit for the
clutch switch slave relay 12CSS. The opening of the con-
tacts 12TD1 interrupts an already open heiding circuit
for the release relay 12RLS, and the opering of the con-
tacts 12TD3 interrupts one holding circuit for the homing
relay 1I3HM. ’

Referring now to the above described release of all
of the operated relays in the trunk circuit 126 at the ter-
mination of the call, with the exception of the operated
homing relay 13HM and the first perforation counting
relay 11TA, the release of the release delay slave relay
12RDS closes the pair of contacts 13RDSI to apply
ground through the closed contacts 13HM1 and 1320 to
the emergency start conductor 1352, The conducior 1352
is common to all of the trunk circuits to which the switch
286a has access and is terminated in the playback control
circuit 268, The application of ground to this conductor
operates an emergency start relay in the playback control
circuit 289, thereby to indicate that one of the trunk cir-
cuits to which the switching device 2804 has access is asso-
ciated with a trunk recorder requiring an emergency play-
back cperation. .

The operation of the emergency start relay in the play-
back contrel circuit 280 applies ground to the conductor
1056 which is common to all of the trunk circuits to
which the playback control circuit 26¢ has access. In
the trunk circuits which are in a normal condition, the
ground applied to the conductor 1856 is transmitted
through the associated trunk circuit to the conductor 1857,
Since the switch 280a tests over the conductors 1657
individual to each of the plurality of trunk circuits for
an open circuit condition thercon in order to seize the
associated trunk circuit, the application of ground through
the conductor 1056 causes all of the trunk circuits in a
normal condition to test busy fo the switch 2082, How-
ever, in view of the operation of the homing relay 13HM
to open the contacts 18HM]1, the ground from the com-
mon conductor 1856 is not applied to the conductor 1057
in the trunk circuit 126 and, accordingly, this trunk cir-
cuit is marked in the contact bank of the switch 200q as
being the trunk circuit requiring an emergency playback
operation, :

In addition, the operation of the emergency start relay
in the playback control circuit 200 transmits information
to the readout control circuit 218 to advise this circuit
that an emergency playback or readout operation is re-
quired. The operation of this emergency start relay fur-
ther marks the playback control circuit 28¢ as being the
cireuit, in the plurality of such circuits to which the switch
218a has access, which has access to the filled trunk re-
corder. Accordingly, in response 1o the receipt of this
information, the readout conirol circuit 210 advances the
switch 2184 to search for and seize only the playback
control circuit 289. Thereaftér, the playback control cir-
cuit 268 advances the switch 2094 to search for and seize
the trunk circuit 126.

When the switch 2802 moves into engagement with the
contacis individual to the trumk circuit 126, ground is
applied to the conductor 1353 to operate the clutch
switch relay 12CS. The operation of the clutch switch
telay CS opens the contacts 12CS2, 13CS3, 12CS4, 9CS3,
9Cs4, 9C87, 9CS8, and 16CS2, and closes the contacts
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13CS1, 12CS82, 13CS2, 12CS3, 12CS5, 9CSi, 9CS2,
9CS5, 9CS6, 11CS1, 10CS1, and 3CS9. The operation
of the contacts 9CS1 to 9CS9, inclusive, 12CS1, 13CS1,
12CS3, and 13CS3 performs the same functions described
above in the title, Operation of the trunk circuit 126
during a routine playback operation, in preparing a circuit
for energizing the erase head 1110, in preparing paths
which interconnect the space pulse head 819 and the mark
pulse head 868 with the amplifying means in the play-
back control circuit 208, and in providing various signals
for supervisory circuits.

The closure of the contacts 18CS1 provides holding
ground on the conductor 1057 for use in the playback
control circuit 209, and the simultaneous opening of the
contacts 16CS2 interrupts the previously described cir-
cuit for causing the seizure of the trunk circuit 126. The
closure of the contacts 12CS2 applies ground to the sleeve
conductor of the trunk circuit 126, thereby to prevent
this circuit from being seized during an emergency play-
back operation, ground also being supplied thereto by
the closed contacts SHHM1. The closure of the contacts
11CS1 completes an energizing circuit for the playback
relay 11PB through the closed contacts 11TD4, and the
closure of the contacts 13CS2 prepares the above de-
scribed circuit for causing the selective operation of the
homing relay 13HM’ in the next succeeding trunk circuit.
However, when the playback control circuit 200 is placed
in operation as a result of an emergency playback condi-
tion, ground is not applied to the advance conductor 1355
by this circuit and, accordingly, the closure of the contacts
13CS2 provides no useful function at this time.

The opening of the contacts 12C84 interrupts another
holding circuit for the homing relay 13HM so that this
relay releases. It should be noted that the operation of
the trunk circuit 126 during an emergency playback op-
eration has been described on the assumption that the
magnetic tape 12606 is returned to its home position, as
evidenced by the sensing of the third perforation 12603,
prior to the time that the trunk circuit 126 is seized by
the readout control circuit 21$ and the playback control
circuit 200. Since, as described above, the readout con-
trol circuit 210 and the playback control circuit 260 are
placed in operation to search for and seize the trunk cir-
cuit 126 by the release of the release delay slave relay
12RDS following the sensing of the first tape perforation
12001, it is possible that the trunk circuit 126 will be
seized by the switch 200a of the playback control circuit
200 prior to the time that the magnetic tape 12069 is re-
turned to its home position under the control of the clutch
magnet 13120, Accordingly, in this event the clutch switch
relay 12CS will be operated prior to the operation of the
third perforation counting relay i1TD. However, the
operation of the clutch switch relay 12CS prior to the op-
eration of the third perforation counting relay 11TD does
not materially change the operation of the trunk circuit
126 inasmuch as the homing relay 13HM is maintained
operated over a path inciuding contacts controlled by
both the relay 11TD and the clutch switch relay 12CS
and, accordingly, remains operated until the last one of
these two relays is operated, thereby to indicate both that
the magnetic tape 12869 has been returned to its home po-
sition and that the trunk circuit 126 has been seized by
the playback control circuit 200.

The release of the homing relay 13HM opens the
plurality of contacts SHM1, 12HM2, 13HM1, 11HM1,
10HM2, and 13HMS3 and closes the plurality of contacts
12ZHM1, 13HM2, and 10HM1. The opening of the con-
tacts 12HM2 interrupts, at an additional point, the pre-
viously interrupted holding circuit for the homing relay
13HM, and the closure of the contacts 1Z2HM1 prepares
an operating circuit for the clutch switch slave relay
12CSS. The opening of the contacts SHM1 removes
guarding ground from the sleeve conductor of the trunk
circuit 126, but ground is maintained thereon by the
closed contacts 12CS2. The operation of the contacts
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13HM2, 10HIM1, 10HM2, and 13HM3 merely aids in
restoring the trunk circuit 126 to a normal condition, as
described above. The opening of the contacts 13HMI1
removes ground from the emergency start conductor 1352,
and the opening of the contacts 13HM1 removes holding
ground for the three operated perforation counting relays
11TA, 11TB, and 11TD, thereby releasing these relays.

The release of the perforation counting relays 11TA,
11TB, and 13TD restores these relays to a normal con-
dition so that they are capable of being sequentially op-
erated under the control of the perforations 12601, 12002,
and 12003 to indicate the end of a playback operation.
In addition, the release of the third perforation counting
relay 11TD to close the contacts 12TD2, when considered
in conjunction with the operation of the playback relay
11PB to close the contacts 12PB2, completes an ener-
gizing path for the clutch switch slave relay 12CSS,
thereby causing this relay to operate. The operation
of the playback relay 11PB, in response to the operation
of the clutch switch relay 12CS, the subsequent operation
of the clutch switch slave relay 12CSS, under the control
of the playback relay 11PB, and the release of the perfora-
tion counting relays conditions the trunk circuit 126 for a
playback operation as described above under the title, Op-
eration of the trunk circuit 126 during a routine playback
operation. As set forth in detail therein, the selective
control over the clutch magnet 1120 is transferred from
the trunk circuit 126 through the playback control circuit
280 to the readout control circuit 21¢ so that the tape
is intermittently advanced to transmit the stored mark and
space pulses.

At this time in the emergency playback operation, only
the clutch switch slave relay 12CSS, the clutch switch
relay 12CS, and the playback relay 11PB are operated.
These same components are operated at this time during
a routine playback operation, and, accordingly, following
the completion of the transmission of all of the items of
information stored on the magnetic tape 12880, the trunk
circuit 126 is released, as described in the subtitle 2,
Release of the trunk circuit 126 following a routine play-
back operation. In this operation, the magnetic tape
12000 is again returned to its home position under the
control of the tape perforations 12061, 12002, and 12003,
foliowing which a COE signal is recorded on the tape
and a space out operation is performed. Following the
performance of these operations, the trunk circuit 126
is returned to a normal condition in which it is capable
of being seized and utilized in recording the items of
information pertaining to subsequently placed calls.

Accordingly, in an emergency playback operation, the
trunk circuit 126 is informed by sensing the perforations
12001, 12002, and 12003 on the magnetic tape 12060
that this tape is incapable of storing additional items of
information. In response to the receipt of this informa-
tion, the tape 12000 is returned to its home position and
the trunk circuit drops off the extended switch train by
momentarily removing ground from the switch conductor.
Guarding ground is thereafter returned to the sleeve con-
ductor to prevent further seizure of the trunk circuit.
The trunk circuit, in response to the release of the con-
nection, applies ground to an emergency start conductor

1352 extending to the playback control circuit, thereby

causing the playback control circuit to place the readout
control circuit 210 in operation to search for and seize
only the playback control circuit 289 which is associated
with the trunk circuit having a trunk recorder requiring
an emergency playback operation. The trunk circuit 126
further marks the contact banks of the switch 2684 so
that the playback control circuit 290 then searches for
and seizes only the trunk circuit 126 having the filled
trunk recorder 127 associated therewith. Following the
seizure of the trunk circuit 126 and its associated trunk
recorder 127, the transmission of items of information
pertaining to toll calls from the trunk recorder 127 to the
readout and recording facilities is initiated. Following
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the complete transmission of all of the items of informa-
tion stored on this tape, the taps is returned to its normal
effective beginning, a COE signal is recorded thereon, and
the trunk circuit 126 is restored to a normal condition.

2. Forced release of the connection.—In the above
description of an emergency playback operation of the
trunk circuit 126, it is assumed that the extension was
voluntarily released in the time interval between the sens-
ing of the first perforation 12601 and the sensing of the
second perforation 12602 so that the trunk circuit 126
was 1no longer in use in controlling the recording of items
of information on the tape in the trunk recorder 127 at
the time that the trunk circuit 126 and the trunk recorder
127 are seized by the playback control circuit 20¢. How-
ever, in the event that the call is continued until the end
of the magnetic tape 12000 is approached, as indicated
by the perforations 12002 and 12093, the continuation
of the recording of items of information on the tape
12660 would result in superimposing items of mark and
space impulses on similar impulses which were previously
recorded at the beginning of the tape. Accordingly, the
trunk circuit 126 includes means for causing a forcible
release of the extended connection in response to the
sensing of the second tape perforation 12002, thereby to
insure that items of information will not be superimposed
on the magnetic tape 12089 and to insure that the trunk
recorder 327 and the trunk circuit 126 are capable of
being seized by the playback control circuit 28¢ and
utilized in transmitting the stored items of information to
the recording facilities following seizure.

More specifically, as described above in the title, Opera-
tion of the trunk circuit 126 during an emergency play-
back operation, in addition to the relays in the trunk cir-
cuit 126 which are normally operated during the record-
ing of items of information pertaining to a toll call, the
first perforation counting relay 11TA and the homing
relay I3HM are operated when the first perforation 12001
is moved bstween the grounded roller 1136 and the tape
sensing contact 1131, Assuming that approximately
ninety-nine pulses, including both mark and space pulses,
are recorded on the tape 12080 following the sensing of
“the first perforation 12081, the second perforation 12062
is moved into a position interposed between the grounded
roller 113¢ and the tape sensing contact 1131, thereby
to cause the operation of the tape contact relay 11TC
during the period in which the call is maintained. The
operation of the tape contact relay 13TC closes the con-
tacts 11TCI and 12TC1. The closure of the contacts
12TC1 is of no significance at present inasmuch as the
homing relay 13HM is operated at this time. However,
the closure of the contacts 11TC1 completes the ener-
gizing circuit for the second perforation counting relay
.I1TB, thereby causing this relay to close its contacts
11TBI, As the perforation 12002 moves out of engage-
ment with the grounded roller 1139, the tape contact re-
lay 11TC is released, thereby.to open the contacts 11TC1L
and 12TC1 and, accordingly, to cause the second perfora-
tion counuting relay 11TB to operate fully,

In operating fully, the relay 11TB opens the contacts
5TB1 and 11TB2 and closes the contacts 11TR3. The
operation of the comtacts 11TB2 and 13TB3 prepares
the operating path for the third perforation counting relay
11TD, as described above. However, the opening of the
contacts 5TB1 removes the sole remaining source of
ground for the calling loop circuit, assuming that the iden-
tification-complete relay 181IC has been previously oper-
ated to open the contacts 5ICH.

The removal of ground from the calling line loop re-
leases the calling bridge relay 5CB and causes the sequen-
tial restoration of the operated relays in the trunk circuit
126 to their normal condition. The sequential release
of the relays in the trunk circuit 126 includes the releass
of the release delay relay 10RD to open the coniacts
SRD3 and to close the contacts 5RD2, thereby momen-
tarily removing ground from the sleeve conductor of the
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extended switch train and permitting the switch train t&
return to a normal condition, thus releasing the connec-
tion between the trunk circuit 126 and the calling sub-
station. The releass of the remaining relays controlled
by the calling bridge relay 5CB performs the same func-
tions as described above under the title, Operation of the
trunk circuit 126 during an emergency playback opera-
tion. ‘These operations include the recording of a COE
signal on the magnetic tape 12000 which, in the case of
the forced release, is recorded on the magnetic tape
12886 following the second tape perforation 120¢2 and
preceding the third tape perforation 12063,

The release of these relays also results in the closure
of the contacts 16RDT1 to complete a previously pre-
pared circuit for applying ground to the clutch magnet
1128 in the trunk recorder 127, and in the closure of the
contacts 12RDT3 to apply ground to the terminal 1152,
thereby to cause operation of the motor 7i¢ at a high
speed for advancing the magnetic tape 12080 so that the
third perforation 12863 is sensed to cause the operation
of the third perforation counting relay 11TD. Concur-
rently with returning the magnetic tape 12648 to its home
position, the closure of the contacts 13RDSI, in response
to the release of the trunk circuit 126, applies ground to
the emergeucy start conductor 1352, thereby to cause the
readout coatro! circuit 216 and the playback control cir-
cuit 289 to sequentially search for and seize the trunk cir-
cuit 126 with which is associated the filled trunk recorder
127. The seizure of the trunk circuit 126 by the playback
coutrol circuit 260 operates in the same manner described
above under the subtitle 1, Voluntary release of the con-
nection, to transfer control over the movement of the mag.
netic tape 128400 from the trunk circuit 124 to the readout
controi circuit 21¢ and to associate the mark pulse head
800 and the space pulse 818 with the amplifying means
in the playback control circunit 280,

As described above, during the transmission of the mark
and space information from the the trunk recorder 127
to the recording facilities, only the cluich switch slave
relay 12CSS, the clutch switch relay 12CS, and the play-
back relay 11PB are operated, the remaining relay com-
ponents in the trunk circuit 126 having been released in-
cident to the establishment of the emergency playback
condition. Since the emergency playback. condition was
established incident to an involuntary release of the ex-
tended connection, the items of information pertaining to
the last call are stored on the magnetic tape 12009 up to
and including a point located between the second and
third tape perforations 12062 and 12883. Accordingly,
the trunk circuit 12§ is not released by the circuit 200 due
to operation of the time responsive means in the readout
control circuit 21§ but rather is released in response to
sensing the perforations 12401, 12002, and 12003,

During the transmission of the items of information
pertaining to the last call recorded on the tape, the tape
contact relay 1ITC is operated and released under the
control of the first tape perforation 12001 to operate the
first perforation counting relay 11TA. The first perfora-
tion counting relay 11TA operates fully and is maintained
operated over the holding circuit provided by the closed
contacts £1TAL and 11CSS2. The operation of the first
perforation counting relay 11TA, in closing the contacts
11TA3, prepares a path for operating the second per-
foration counting relay 11TB. e

When the second perforation 12082 is next moved
past the grounded roller 1136 and the tape sensing contact
1131, the second perforation counting relay 11TD is op-
erated to prepare & path for operating the third perfora-
tion counting relay 11TD. Following the sensing of the
second perforation 12882, the last COE signal on the
magnetic tape 1200¢ is transmitted to the readout control
circuit 219 to cause the removal of ground from the
clutch conductor 1350, thereby interrupting -movement
of the magnetic tape 12680. Following the printing of
the items of information pertaining to the last call, the
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readout control circuit 216 again applies ground to the
conductor 1350 to again imitiate continuous forward
movement of the magnetic tape 1206¢. This movement
of the tape causes the operation of the third perforation
counting relay 11TD under the control of the third per-
foration 12093 which, as described in subtitle 2, Release
of the trunk circuit 126 following a routine playback
operation, causes the restoration of the trunk circuit 126
and its associated trunk recorder 127 to a normal condi-
tion. Since the erase head 1116 is maintained energized
by the playback control circuit 260 until the perforation
12003 is sensed to cause the release of the trunk circuit
126, all of the items pertaining to the last call are erased.

Accordingly, when the toll call is maintained by the
subscriber until such time as the second perforation
12002 is sensed by the finger 1131, the call is forcibly
terminated by the operation of the second perforation
counting relay 11TB, thereby to insure that the trunk cir-
cuit 126 is returned to a proper condition for initiating
an emergency playback operation by the time that the
third perforation 12663 is moved into a sensing posi-
tion. In this manner, the superimposition of the items of
information pertaining to the first and last calls is posi-
tively prevented.

Alarm facilities in the trunk circuit 126

The trunk circuit 126 is provided with alarm means
in the form of a slow-to-release alarm relay 13ALM for
preventing use of this trunk circuit in the event that any
one of a number of abnormal conditions are encountered
during a playback operation. For instance, if, upon in-
itiation of a playback operation, the magnetic tape 12088
in the trunk recorder 127 is not advanced to its home posi-
tion within a predetermined time interval following the
seizure of the trunk circuit 126 by the playback control
circuit 209, an alarm condition is indicated in the trunk
circuit 3126 at a supervisory position, and this trunk cir-
cuit is also busied to prevent its seizure by switching
equipment, such as the selector 142. Similar resulis are
produced in the trunk circuit 126 in the event that the
erase head 1110 is not energized within a predetermined
time interval following movement of the magnetic tape
-12009 to its home position or if ground is removed from
the erase conductor 1863 during a playback operation.

More specifically, as described above, upon seizure of
the trunk circuit 126 by the playback control circuit 208,
ground is applied to the conductor 1353 to cause the
operation of the clutch switch relay 12CS, the operation
of which operates the homing relay 13HM. The opera-
tion of the homing relay 13HM, in closing the contact
pair 10HM2, applies ground to the ciutch magnet 1124,
thereby to advance the magnetic tape 12806 to its home
position as defined by the sequential sensing of the perfo-
‘rations 12001, 12002, and 12003 and the accompanying
sequential operation of the relays 11TA, 11TB, and 11TD,
As an incident to the operation of the relay 11TD, the
playback relay 11PB is operated to apply ground through
the conductor 1354 to the playback control circuit 298.

The playback control circuit 269 is provided with time
responsive means so that, if, within an interval such as
eighty seconds, the magnetic tape 12868 has not been
returned to its home position, as signaled by the applica-
tion of ground to the conductor 1354, the playback con-
trol circuit applies ground to an alarm conductor 1351.
Since the contacts 13CS1 are closed due to the prior opera-
tion of the clutch switch relay 12CS, the application of
ground to the conductor 1351 causes the operation of the
alarm relay 13ALM to close a plurality of contacts
SALMY, 16ALMI, 13ALMI, and 13ALMS3 and to open
a plurality of contacts 1ZALM1 and I3ALM2. The
closure of the contacts 13ALM1 prepares a holding path
for the slow-to-release alarm relay 13ALM, which path
is completed when the contacts. 12CS1 are closed. The

closure of the contacts SALM1 applies ground to the
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sleeve conductor -of the extended switch train to prevent
seizure of the trunk circuit 126.

The closure of the contacts 19ALM1 applies resistance
battery to a conductor 1060 which terminates in the play-
back control circuit 284 and which is common to all of
the trunk circuits to which the switch 206a has access.
The application of resistance battery to this conductor
indicates to.the playback control circuit 269 that one of
the trunk circuits to which it has access is in an alarm
condition.

The opening of the contacts I2ZALM1 opens the oper-
ating path for the release relay 12RLS. The closure of
the contacts 13ALM3 energizes an alarm lamp 13490, thus
causing the illumination thereof as an indication that the
trunk circuit 126 is in an alarm condition. The closure
of the contacts 13ALMS3 also applies ground to a terminal
1379 which is connected to a delayed alarm in a super-
visory circuit to indicate the alarm condition in the trunk
circuit 126. The opening of the contacts 13ALM2 re-
moves the source of playback main holding ground from
the trunk circuit 126 so that, if any of the relays 13HM,
11TA, or 11TB have been operated, these relays will
immediately release to aid in restoring the trunk circuit
126 to a normal condition.

Concurrently with causing the application of ground
to the alarm conductor 1351, the playback control circuit
260 advances the switch 280a to search for and seize the
next idle trunk circuit. In moving to the contacts indi-
vidual to the next idle trunk circuit, ground is removed
from the conductor 1353, thereby releasing the clutch
switch relay 12CS. As described above, the operating

“circuit for the alarm relay 13ALM extends through the

contacts 13CS3 which are closed by the clutch switch
relay 12CS. Accordingly, when this relay releases, the
operating circuit for the relay :3ALM is opened. How-
ever, the closure of the contacts 13ALMI completes a
holding circuit for the alarm relay, and, since this relay
is slow-to-release, the contacts I2CS81 close to apply
ground to this holding circuit prior to the time that the
alarm relay 13ALM releases. In restoring its other con-

_tacts to a normal condition, the clutch switch relay 12CS

restores the trunk circuit 126 to a condition which is
normal, except for the continuing operation of the alarm
relay I3ALM, the operation of which applies busy ground

_to the sleeve conductor of the trunk circuit 126, thereby

preventing its seizure, and illuminates the lamp 1340 to
indicate that the trunk circuit 12§ is in an alarm condi-
tion. In addition, the playback control circuit 260 is
informed, by the closure of the contacts 16ALMI, that

one of the trunk circuits to which the switch 209a has
“access is in an alarm condition.

The trunk circuit 126 is maintained in this condition
until the alarm relay I3ALM is released by the manual
operation of an alarm release key which includes a pair
of normally closed contacts 1316 in the holding circuit for

" the alarm relay 13ALM. Upon operation of this key to

open the contacts 1319, the alarm relay 13ALM is re-
leased and the trunk circuit 124 is restored to a normal
condition in which it is capable of being scized for either
a playback operation or for recording the items of infor-
mation pertaining to a call extended therethrough.

As indicated above, the alarm relay 13ALM is capable
of signaling a second improper cpérating condition result-
ing from the failure to energize the erase head 1118 within
a predetermined time interval following the movement of

" the tape 1200¢ to its home position. More specifically,
- as set forth above, when the taps 12088 is moved to its

home position, the relays 12CS, 12CSS, 11TA, 1ITB,
11TD, and 1iPB are operated. The operation of the
clutch switch slave relay 12CSS transfers control over the
clutch magnet 112¢ to the readout control circuit 210
through the conductor 1330, If, within a selected time
interval such as one second following the operation of the
playback relay 11PB and the clutch switch slave relay
12CSS, the clutch magnet 1126 has not been energized
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to move the magnetic tape 12080 to transmit the prelimi-
nary COE signal recorded thereon, and if this signal has
not been properly transmitted through the signaling link
to the readout control circuit 210, the time responsive
means in the playback control circuit 200 are again
operated to apply ground to the alarm conductor 1351,
thereby to operate the alarm relay 13ALM.

As explained above, the operation of this relay applies
busy ground to the sleeve conductor of the trunk circuit
126, causes the illumination of the alarm lamp 1340, and
applies resistance battery to the conductor 1060. Further,
the operation of the alarm relay releases all of the oper-
ated relays in the trunk circoit 126, with the exception of
the clutch switch relay 12CS and the playback relay 11PB
which are held up on ground provided from other sources.
Foliowing the application of ground to the conductor
1351, the playback control circuit 286 removes ground
from the conductor 1353, thereby causing the sequential
release of the clutch switch relay 12CS and the playback
relay 13PB. Restoring these two relays to normal returns
the trunk circuit 126 to a normal condition except for the
alarm conditions established by the continuing operation
of the alarm relay 13ALM, .

Further, if, during the transmission of mark and space
pulse information from the trumk recorder #27 to the
recording facilities, the erase signal disappears so that the
erase head 1118 in the trunk recorder 127 is no longer
energized, the playback control circuit 26¢ applies ground
to the alarm conductor 1351, thereby causing the opera-
tion of the alarm relay 13ALM, the release of any oper-
ated relays.in the trunk circuit 126 except for those con-
trolled by the cluich switch relay 12CS, and the subse-
quent release of the clutch switch relay 12CS, together
with any relays controlled thereby. These operations are
performed in the manner described above, and, accord-
ingly, in response to the disappearance of the erase signal
on the conductor 1863, the trunk circuit 126 is placed in
the alarm condition described above, :

Therefore, the trunk circuit 126 includes alarm means
which, in response to any one of three abnormal operat-
ing conditions, busies the trunk circuit 126 by the appli-
cation of ground to the sleeve conducior thereof, applies
resistance ground to the playback control circuit 28¢ to
indicate that one of the trunk circuits to which the switch
208q has access-is in an alarm condition, and' further
illuminates the lamp 1349 to visibly indicate that the trunk
<circuit 126 is in an alarm condition.

Auxiliary circuiis. in the trunk circuit 126

In addition to the above described means whereby- the
trunk circuit 126 automatically controls the recording
and transmission of items of information pertaining to toll
calls, a number of manually operated means are provided
for simulating certain conditions of the trunk circuit and
for providing certain supervisory functions in this trunk
circuit,

More specifically, a busy key of a manually operated,
locking type is provided which includes a plurality of
‘normally closed contacts 521, 1026, 1326, 1322, and 1324
and a plurality of normally open contacts 528, 1021, and
1323. Operation of the busy key in closing the contacts
520 connects ground to the incoming sleeve conductor to
the trunk circuit 126, thereby to guard this trunk circuit
against seizure. In closing the contacts 1921, ground is
applied to the conductor 1057 to prevent seizure of the
trunk circuit 126 by the playback control circuit 206,
and the closure of the contacts 1323, in trunk circuits
other than the trunk circuit 126 which are not connected
to the first contacts in the contact banks of the stepping
switch 280a, provides a shunt around the homing relay
13HM to permit the ground applied to the advance con-
ductor 1355 to be applied to the homing relay in the next
succeeding trunk circuit. The opening of the contacts
1320 opens. the path for applying ground to the emer-
gency. start conductor 1352, and. the opening of the:-con-
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tacts 1324 opens a circuit for applying ground to the ternii-
nal 1377, which is connected to the ail trunks busy signal-
ing lead of the supervisory circuit, Accordingly, manual
operation of the busy key effectively prevents seizure of
the trunk circuit 126 by any of the switching components
having access thereto and effectively bypasses this circuit
insofar as the operation of the trunk circuit 126 is inter-
locked with the function of any of the remaining trunk
circuits. i

In addition, the trunk circuit is provided with a plug
busy switch including a plurality of normally open con-
tacts 51¢ and 1032 and a pair of normally closed con-
tacts 1631. The plug busy swiich is automatically op-
erated upon removal of the equipment plate on which
the trunk circuit 126 is mounted from a relay rack so
that the sleeve conductor is grounded by the closure of
the contacts 518 and the conductor 1857 is connected di-
rectly to ground to prevent seizure of the trunk circuit 126
by the switch 2084, The opening of the contacts 1831
opens the emergency start test circuit by which the trunk
circuit 126 is marked for seizure during an emergency
playback operation. These contacts are restored.-to a
normal condition, as shown in the drawings, in response to
replacing the trunk circuit plate in the mounting means
therefor.

In order to simulate an emergency playback condi-
tion in the trunk circuit 126, an emergency playback key
of a nonlocking type is provided including a pair of nor-
mally open contacts 1228. In response to manual closure
of the contacts 1228, an operating circuit is completed
extending to the operating winding of the homing relay
13HM from the normally closed and grounded contacts
13ALM2. The completion of this circuit operates the
homing relay 13HM and, since the release delay slave
relay 12RDS is normally released, the operation of the
homing relay to close the contacts 23HM?1 applies ground
to the emergency start conductor 1352, thereby simulating
to the playback conirol circuit 26@ and the readout con-
trol circuit 21@ that the trunk circuit 126 is in an emer-
gency playback condition.

As described above, the trunk circuit also includes a
nonlocking release key including a plurality of contacts
1219 and 1318 which are normally closed and which can
be manually opened to restore these components, and,
accordingly, the trunk circuit 126 to normal.

The circuit 126 also includes the plurality of monitor-
ing jacks 500, 846, 856, and 920 into which plugs con-
nected to monitoring apparatus may be inserted to check
the signals supplied to the tip and ring conductors and
to check the operation of the advance magnet 528, the
space pulse relay 8SP, and the mark pulse relay 9ME,
respectively.

In summary, therefore, the trunk circuit 125, in re-
sponse to seizures, stores a dialed party digit on the
magnetic tape 12000 of the trunk recorder 127 and also
stores this digit in a group of dialed party digit register
relays therein. This dialed party digit, when traasmitted
from stations having conventional dialing devices, forms
the units digit of the directory number of parties on
terminal per line multiparty lines and is utilized to control
the selection of a party matrix on terminal per station
multiparty lines. Following the storage of this informa-
tion, the trunk circuit is rendered effective to control the
transmission of subsequently dialed digits for extending
the connection to the called substation and, concurrently
therewith, records the values of the digits forming the
directory number of the called substation on the raag-
netic tape 12880. Incident to this recording operation,
‘the trunk circuit 126 counts the number of dialed con-
nection extending digits so as to prevent the storage of
excessive digits in the trunk recorder 127 by rendering thée
trunk circuit 126 nonresponsive to digits in excess of a
predetermined number.

Further, prior to dialing the digits utilized in extend-
ing-the connection, the trunk circuit 126 performs a test:
to-determine. whether- or-not-the calling-substation is pro--
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vided with a modified or a conventional dialing device,
and, in the even that the substation is provided with a
modified dialing device, circuits are conditioned to per-
form a calling station identification operation during the
dialing of certain of the digits forming the directory num-
ber of the called substation by sclectively operating a
group of party identification relays.

Following the receipt of answering supervisory signals,
the trunk circuit #26 associates the common clock and
calendar circuit 133 with the recorder 127 to transmit a
series of groups of mark and space pulses to the trunk
recorder 127 forming a designation of a time and date of
completing the call. In response to the completion of
the storage of this information, the trunk circuit 126
places the identifier sender allotter 129 in operation so
as to associate an idle identifier sender 131 with both a
common identifier circuit 130 and the trunk circuit 126.
Following the seizure and association of the identifier
sender 131, the trunk circuit 126 applies an identification
potential to the HS conductor of the extended switch
train so as to selectively energize the identification matrix
128 to provide a group of signals representing the digits
forming the directory number of the calling subscriber.
This information operates the seized identifier sender 131
to transmit four groups of mark signals to the trunk re-
corder 127 to provide a recorded indication of the di-
rectory number of the calling subscriber.

Following the storage of this information, the trunk
circuit 3126 renders a timer individual to this trunk cir-
cuit effective to record duration impulses on the magnetic
tape 12008, thereby to provide a record of the duration
of the conmection. In response to the release of the
connection, the trunk circuit 126 records a COE signal
on the tape 12080 and thereafter spaces out the tape to
separate the items of information pertaining to this call
from those of the next call placed through the trunk cir-
cuit 126. The trunk circuit is then restored to a normal
condition in which it is capable of being seized and uti-
lized in recording items of information pertaining to sub-
sequently extended connections.

During a routine playback operation, the trunk circuit
126 is seized by the playback control circuit 200 so that
the magnetic tape 12608 in the trunk recorder 127 is re-
turned to its home position and, following which, con-
trol over the movement of the tape is transferred to the
readout control circuit 21¢. Thereafter, the magnetic
tape 12068 is intermittently advanced to transmit the
stored items of information to the recording facilities,
thereby to control the production of individual toll tickets
pertaining to each of the cails and including all of the
items pertinent thereto. Simultaneously  with transmis-
sion, the stored items are erased to condition the tape
12006 for receiving additional items. Following the
transmission of these items of information, the trunk cir-
cuit 126 returns the magnetic tape 12800 to its home
position and records a COE signal thereon. In.addi-
tion, the trunk circuit 126 includes alarm facilities which
are controlled by timing means in the playback control
circuit 286 for indicating an alarm condition in the event
that the magnetic tape 12686 is not returned to the effec-
tive beginning thereof within a predetermined interval
following the initiation of a playback operation, in the
event that the preliminary COE signal recorded on the
tape 12086 is not transmitted and received by the record-
ing facilities within a predetermined time interval follow-
ing movement of the magnetic tape to the effective begin-
ning thereof, or in the event that the erase head 1110 is
not energized during the playback operation.

Further, the trunk circuit 126 includes facilities for
initiating an emergency playback operation in response to
movement of the magnetic tape 12966 toward the effec-
tive end thereof, thereby indicating that additional items
of information cannot be stored thereon without distorting
information which has previously been recorded. In the
emergency playback operation, the magnetic tape 12000
is returned to its home position, and a signal is trans-
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mitted from the trunk circuit 126 to the playback control
¢circuit 200 to cause the readout control circuit 210 and
the playback control circuit 208 to seize the trunk circuit
126. If a call is not voluntarily terminated following
the establishment of a preliminary condition indicating
the necessity of an emergency playback operation, the
trunk circuit 126 causes the forceful release of the con-
nection to insure that the information stored on the mag-
netic tape 12600 cannot be distorted by superimposed
recordings of items of information pertaining to different
calls. Following the termination of an emergency play-
back operation, the trunk circuit 126 and its associated
trunk recorder 127 are restored to a normal condition
in which they are capable of being seized and utilized in
recording items of information pertaining to succeeding
connections which are extended through this circuit.

CLOCK AND CALENDAR CIRCUIT 133

The clock and calendar circuit 133 (FIGS. 14-19) is
common to a plurality of trunk circuits, similar to the
trunk circuits 126 and 135, and is adapted, upon seizure
by one of these trunk circuits following the receipt of
answering supervisory signals, to provide seven groups
of mark pulses separated by space pulses representing
the date and time at which the toll call was completed.
To accomplish this, the clock and calendar circuit 133
comprises six rotary switches representing month, date,
hours, ten minutes, unit minutes, and day which are
continuously advanced under the control of impulses
applied at one minute intervals to the unit minutes rotary
switch to provide a continuous indication of correct date
and time. The wipers of the rotary switches selectively
mark a plurality of marking conductors in accordance
with the values of the digits forming the numerical desig-
nation of time and date, and these marking conductors
extend to a steering relay circuit 1950 also forming a
portion of the clock and calendar circuit 133.

The steering circuit 1950 comprises a steering relay
chain which sequentially renders the wipers of the var-
ious rotary switches effective in sequence to mark a se-
lected conductor in accordance with the value of the
digit representing the portion of date and time informa-
tion indicated by the grounded wiper. These marking
conductors selectively control the sequential operation
of a counting relay chain 1900 which is driven by a pulse
generator 1660 comprising a transistor multivibrator so
that the counting chain 128¢ counts up to the value of
the digit represented by the position of the selectively
energized wiper of the rotary switch and, following which,
the counting operation of the chain is terminated. Con-
currently with advancing the counting relay chain, mark
pulses are transmitted to the mark pulse head of the
associated trunk recorder, the number of impulses trans-
mitted generally being one greater than the value of the
digit, i.e. one pulse represents “0.” The sequential opera-
tion of the relays in the steering circuit 1959, which
is also under the control of the pulse generator 1600,
applies a space pulse to the space pulse recording head
of the associated trunk recorder at the end of ecach of
the seven groups of mark pulses, thereby to separate suc-
cessive items of information from each other in the same
manner that the interposed space pulses recorded by the
trunk circuit 126 described above separate various items
of digital information representing the designations of
the calling and called subscribers.

In addition, the clock and calendar circuit 133 includes
a lamp display arrangement which is capable of selec-
tively energizing a single lamp to indicate the value of
the various items of date and time information, thereby
affording a means for visually checking the accuracy of
the setting of the plurality of rotary switches. In addi-
tion, a manually operated advance key is associated with
the display means to provide means for correcting the
settings of the rotary switches in the event that an erro-
neous indication of date and time is provided thereby.
Further, the circuit 133 includes a calendar guard ar-
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rangement which prevents the rotary switches from mak-
ing certain advances during the time that the scanning
circuit is effective to transmit mark pulse and space
puise information to the associated trunk recorder. It is
desirable to prevent certain resetting operations of the
rotary switches during this interval inasmuch as this
could result in a change in the marking of the conductor
controlling the sequential operation of the counting relay
chain 1900 and thereby cause the transmission of errone-
ous date or time information to the trunk recorder.

It is often desirable, for instance, in making traffic
studies, to be able to easily separate toll calls which are
placed during business hours from those which are
placed on Sundays, holidays, or when night rates are in
effect. Accordingly, the clock and calendar circuit 133
incindes means for modifying the value of the tens hour
digit of the time designation during business hours.. More
specifically, the circuit 133 registers hour information
on a twenty-four hour basis in which the digital desig-
nation “12” represents noon and the digital designation
“24” represents midnight. In order to provide an indi-
cation of the calls which are placed during business
hours, the value of the tens digit during business hours
ig increased by an increment of two so that noon on a
business day would be represented by an indication “32”
as contrasted with the representation “12” at noon on a
holiday or Sunday.

Registration of date and time information

More specifically, referring to FIGS. 14 to 19, inclu-
sive, of the drawings, the date and time registering por-
tion of the clock and calendar ¢ircuit 133 shown therein
includes a units minutes stepping switch operated by a
motor magnet 14MU, a tens minutes rotary switch actu~
ated by a motor magnet 14MT, an hours rotary switch
actuated by a motor magnet 14HR, a day of week rotary
switch actuated by a motor magnet 15DA, a date rotary
switch actuated by a motor magnet 14DT, and a months
rotary switch actuated by a motor magnet 14MO. These
rotary switches are continuously adjusted so that the
wipers controlled thereby are positioned in engagement
with contacts in the contact banks associated therewith
so as to provide a continuous indication of date and
time. Certain of the wipers of the rotary switches are
utilized to mark conductors for controlling the operation
of the scanning portion of the clock and calendar cir-
cuit, and the remainder of the wipers thercon are utilized
for controlling the selective energization of associated
rotary switches, :

In order to advance the units minutes rotary switch
at onie minute intervals, a continuously energized motor
1462 is provided for continuously rotating a cam 1400.
The cam 1400 is provided with a protuberance which
momentarily closes a pair of contacts 1401 at one minute
intervals, the closure of the contacts 1401 applying ground
to the operating winding ‘of the units minutes motor
mzgnet 14MU through a circuit including a pair of nor-
mally closed contacts 14MUKI1 of a units minutes dis-
play key. - Energization of the motor magnet 14MU
conditions a plurality of wipers 14MU1, 14MU2, and
17MUL for advancing a single step in the three con-
tact banks of the units minutes rotary switch associated
therewith when the msagnet 14MU is released. These
contact banks. each include twenty contacts forming
twenty separate stepping positions.

Ia order to indicate the value of the units minutes
digit, the wiper 17MU1 selectively engages the contacts
"in the contact bank associated therewith which, as shown
in FIG. 17, are connected so that the contacts 1 to 1¢
and 11 to 20, inclusive, represent the digits “1” to “9”
and “0” respectively. ~ These contacts are connected to
marking conductors which extend through a cable 1760
to control the operation of the counting chain 1909,
As. indicated by the numerical designations appearing
adjacent the cable 1760 in FIG. 17, the first contact,
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for instance, is connected to a marking conductor desig-
nated by the digit “2.” The digit “2” refers to the
number of mark pulses which are produced in response
to the application of ground to the first contact in the
bank, As indicated above, most of the digits are rep-
resented by a number of mark pulses which is one greater
than the value of the digit, thereby permitting the cipher
or “0” represented by the tenth and twentieth contacts
in the contact bank engaged by the wiper 17MU1 to be
represented by a single mark pulse, as indicated by the
digit “1” appearing immediately adjacent the conductor
to which these two contacts are strapped.

In order to provide a means for advancing the tens
minutes rotary switch at the end of each ten minute
interval, the wiper 14MUL of the units minutes rotary
switch engages the ninth and nineteenth coniacts therein
during the interval representing the ninth minute. At
the beginning of the tenth minute interval, the ground is
applied by the closure of the contacts 1401 to the wiper
14MU and the engaged ninth or nineteenth contact.
This ground is extended to the motor magnet F4MT of
the tens minutes rotary switch through a circuit including
a pair of normally closed contacts 14MTK3 on a tens
minutes key, a wiper 14MT2 of the tens minutes rotary
switch, and one of the contacts 1-% or 11-19 engaged
thereby. In this manmer, the tens minutes rotary switch
is operated and released to advance a plurality of wipers
14MT2, 14MT3, 14MT4, and 17MT1 a single step at
the end of each ten minute interval, The wiper 14MT2,
in addition to preparing an operating circuit for the
motor magnet 14MT by engaging the contacts 1-9 and
11-19 also engages the contacts in the tenth and twentieth
stepping positions of the twenty point rotary switch form-
ing the tens minutes register to provide a means for
operating this switch to skip over the tenth and twentieth
stepping positions. More specifically, the contacts 10
and 20 are connected directly to ground through inter-
rupter contacts 14MT1 controlled by the motor magnet
44MT so that when the wiper 14MT2 is, for instance,
positioned in engagement with the contact 18, the motor
magnet 14MT is operated and released to immediately
advance the wipers controlled thereby into engagement
with the eleventh contact in the contact banks associated
therewith. Tn a similar manner, engagement of the
wiper 14MT2 with the twentieth contact causes the tens
minutes rotary switch to be advanced to the contacts
forming the first stepping position.

In order to provide a means for manifesting the value
of the tens minutes digit, the wiper 17MTZ is adapted
to engage the numerically designated contacts in FIG, 17
which are directly. connected to the marking conductors
identified by the - digital designations appearing imme-
diately adjacent the cable 1760. For example, the con-
tacts 2, 8§, and 15 manifest the digit “2” and are con-
nected to the marking conductor designated by the digit
“3,” which digit represents the number of mark pulses
to be produced as a representation of the digit “2.”

The hours rotary switch actuated by the motor magnet
14HR includes four wipers 14HR1, 14HR3, 14HR4, and
17HRI which are adapted fo engage twenty-six point
contact banks and also includes a pair of interrupter
contacts 14HHR2 which is operated in response to ener-
gization of the motor magnet 14HR. In order to actuate
the hours rotary switch at the end of each sixty minute
interval, the wiper 14HR3 engages comtacts 123 and
26 which are directly. connected to contacts 5, 12, and
18 in the contact bank engaged by the wiper 14MT3
of the tens minutes rotary switch. The contacts 8, 12,
and 18 are engaged by the wiper 14MT3 during an in-
terval corresponding to. fifty minutes of elapsed time, and
this wiper is directly connected to the contacts 9 and
19 which are engaged by the wiper 14MU1 of the units
minutes rotary switch at the end of each successive nine
minute interval of elapsed time. - Accordingly, when
the contacts 1481 are closed and when the wipers 24MU1,
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14MT3, and 14HR3 are in the above described positions,
ground is applied through these wipers and through a
pair of normally closed contacts 14HRUK?2 of 2 units
hours key to cause the energization of the motor magnet
14HR of the hours rotary switch, Since only twenty-
four points of the twenty-six point tens minutes rotary
switch are used to represent the twenty-four hours of a
day, the contacts 24 and 25 engaged by the wiper 14HR3
are strapped to ground through a pair of interrupter
contacts 14HR2 conirolled by the motor magnet 14HR.
In this manner, the hours rotary switch is .advanced a
single step at the end of each sixty minute interval of
elapsed time.

In order to establish marking conditions indicative of
the value of the units digit of the hour on a twenty-four
hour basis, the wiper £7HR1 is advanced over the com-
tacts shown adjacent thereto, and, in order to establish
marking conditions indicating the value of the tens digit
of the hour, the wiper 14HR4 is advanced over the nu-
merically designated contacts shown in juxtaposition
thereto in FIG. 14 of the drawings.

The date rotary switch actuated by the motor magnet
14DT is an eight level, forty point switch which se-
lectively indicates the value of both the tens and the units
digits of the designation of the day of the month. In
order to advance the date rotary switch at the end of each
twenty-four hour interval of elapsed time, the wiper
14HR1 of the hours rotary switch is connected to the
wiper 14HR3 so that the ground pulse provided by the
contacts 1461 is applied to the wiper 14HR1 through a
pair of normally closed contacts 14HRUKI1 on a units
hours key at the emd of each sixty minute interval.
The wiper 14HR1 is moved into engagement with the
twenty-third contact in the contact bank associated there-
with at the end of each twenty-four hour interval, and,
accordingly, when a ground impulse is received from the
contacts 1401 representing the termination of the sixty
minute interval forming the last hour of the day, this
ground is applied through a pair of normally closed con-
tacts 14DTUK1 to operate and release the motor mag-
net 14DT, thereby advancing a plurality of wipers 14DTI1,
15DT1, 15DT2, 17DT1, 17DT2, 17DT3, and 17DT4 a
single step. The operation of the motor magnet 14DT
also causes the operation of a pair of interrupter contacts
14DT2.

In order to designate the value of the units digit of
the day, the wipers 17DT3 and 17DT4 are moved over
the contacts shown adjacent thereto in FIG. 17 of the
drawings, thereby selectively marking the conductors ex-
tending through the cable 1766 to the counting circuit
19¢9. In order to provide marking conditions repre-
senting the value of the tens digit of the day, the wipers
17DT1 and 17DT2 are advanced over the contacts shown
adjacent thereto in FIG. 17 of the drawings.

The day of week rotary switch actuated by the motor
magnet 15DA includes four wipers adapted to engage
twenty-six point contact banks of which five stepping po-
sitions thereof are not utilized, thus providing twenty-one
effective stepping positions representing three seven day
intervals. In order to actuate the day of week rotary
switch at the end of each day, the ground provided to the
twenty-third contact in the contact bank engaged by the
wiper 14HR1 of the hours rotary switch is applied through
a path including a pair of normally closed contacts 14DH5

to the contacts designated in FIG. 15 of the drawings:

which are engaged by a wiper 15DA1 of the day of week
rotary switch. When ground is applied to the wiper
15DAL, it is extended to the operating winding of the
motor magnet 15DA through a pair of normally closed
contacts 15DAK2 of a days key to operate and release
the motor magnet 15DA, thereby to advance a plurality
of wipers 15DA1, 15DA3, 15DA4, and 1SDAS con-
trolled thereby. The contacts 6, 11, 16, 21, and 26 en-
gaged by the wiper 15DA1 are strapped to ground
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through a pair of interrupter contacts 15DA2 to advance
the day of week rotary switch over these points.
The day of week rotary switch does not provide mark-

‘ing information for controlling the counting chain 19¢¢

in. the clock and calendar circuit 133 inasmuch as it is
not necessary to provide this item of information in indi-
cating the date and time on which a toll call was com-
pleted. However, the information relating to the day
of the week is utilized in controlling the operation of
means for varying the value of the tens hours digital
designation on holidays and Sundays as contrasted with

normal business days.

The months rotary switch includes five pairs of wipers
14MO01, 14MO2, 14MO4, 14MO5, 15MO1, 15MOZ2,
17MO1, 17MO2, 17MO3, and 17MO4 adapted to en-
gage fifty-two point contact banks and includes also a
pair of interrupter contacts 14MO3 which are cpened
in response to energization of the motor magnet 14MO.
The months rotary switch is advanced at the end of each
month to a setting corresponding to the designation of
the next succeeding month, and, since the end of any
selected month is determined both by the number of
days in the current month and the time elapsed in the
current month, the months rotary switch is selectively
controlled by wipers forming a portion of both the
months rotary switch and the date rotary switch.

More specifically, the wiper 15DT2 of the date rotary
switch is strapped to ground and is advanced over the
contacts associated therewith so that, following the end
of the twenty-eighth day of the month and in response
to operation and release of the motor magnet 14DT at
the beginning of the twenty-ninth day of the month, the
wiper 15DT2 is moved into engagement with the twenty-
ninth contact in the contact bank associated therewith.
If the current month is February in a year other than
leap year, the wipers 14MO4 and 14MOS5 of the months
rotary switch are in engagement with the contacts 15, 23,
or 41. Accordingly, the ground connected to the twenty-
ninth contact by the wiper 15DT2 is extended through
either of the wipers MC4 or 14MOS5 to the operating
winding of a day hold relay 14DH through a path which
also includes the wiper 14DT1 of the date rotary switch
and any of the contacts 29 to 40 associated therewith.

The operation of the day hold relay 14DH closes a
plurality of contacts 14DH1, 14DH2, 14DH3, 14DH4,
14DHS6, and 14DH7 and opens the contacts 14DHS.
The closure of the contacts 14DH6 applies ground to the
operating winding of the motor magnet 14MO of the
months rotary switch through a circuit including a plu-
rality of normally closed contacts 14DUK1 and 14MOK2.
Operation of the months rotary switch prepares the
wipers controlied thereby for movement into engagemeat
with the contacts representing the next succeeding month
which, in the assumed instance above, is the month of
March represented by the contacts 16, 29, or 42.

In addition to operating the months rotary switch in
preparation for advancing to a position corresponding
to the mext following month, the operation of the day
hold relay 14DH also serves to return the date rotary
switch actuated by the motor magnet 14DT to a setting
corresponding to the first day of this succeeding month.
More specifically, the closure of the contacts 14DHA4
extends the ground applied to the wipers 14MC4 or
14MOS5 through the interrupter contacts 14DT2 and the
contacts 14DTUXKL to the operating winding of the motor
magnet 14DT of the date rotary switch. Operation of
the motor magnet 14DT opens the contacts 14DT2 and
thereby terminates energization of this motor magnet.
The step of advancement caused by the release of the
motor magnet 14DT advances the wiper 15DT2 into en-
gagement with the thirtieth contact. However, the
closure of the contacts 14DHi, 14DH2, and 14DH3,
upon operation of the day hold relay 14DH, completcs
a path through the closed contacts 14DH2 from the
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thirtieth contact i the bank engaged by the wiper 15DT2
so that' ground: remains: applied to the day hold relay
14DH to maintain this relay operated and, accordingly,
to apply ground through the closed contacts 14DH4 to
the motor magnet 14DT. In this manner, the wipers of
the date rotary switch are intermittently advanced over
the contacts 30 to 40, inclusive, until they are moved into
engagement with the contacts forming the first stepping
position thereof, which position represents the first day
of the month. The opening of the contacts 14DHS
prevents operation of the: day of week rotary switch dur-
ing the resetting of the date rotary switch. by opening
the ground path extending to the contacts engaged by the
wiper I5DA1.

' When the wipers 15DT2 and 14DT1 are moved out
of engagement with the fortieth contacts and into engage-
ment with the first contacts, the holding circuit for the
day hold relay 14DH is interrupted, thereby releasing this
relay to open the contacts 14DHI1, 14DH2, 14DH3,
14DH4, 14DHS6, and 14DH7 and to close the contacts
I4DHS. The release of the day hold relay terminates
the stepping operation of the date rotary switch with the
wipers thereof in engagement with the contacts forming
the first stepping position representing the first day of the
month. The opening of the contacts 14DH6 releases the
motor magnet E4MO: of the months rotary switch so that
the wipers 14MO1, 14MO2, 14MO4; 14MOS5, 15MO1,
13MOz, 17MO1, 17MO02, 17MO3, and 17MO4 are
moved into engagement with the contacts 16, 29, or 42,
representing the month of March in other than a leap
year.

The wipers 17M03 and 17MC4 provide an indication
of the current month for controlling the operation of the
counting chain 196§. These contacts are connected to
the marking conductors in such a manner that the con-
tacts represeniing the month of January, ie. 1, 14, 27,
and 4@, are connected to a marking conductor which
causes the counting chain 1980 to produce a single pulse
whereas the contacts 13, 26, 39, and 52, which represent
the month of December, are- connected to a conductor
which causes the counting chain 1900 to provide a group
of twelve mark pulses. Since the months rotary switch
includes contact banks having fifty-two points and since
these contact banks are strapped ‘to provide four twelve
month yearly cycles, four of the stepping positions are
not utilized. Accordingly, in order to advance the
months rotary switch through these stepping positions,
the wipers 14MO1 and 14MO2 which are strapped to
ground engage the contacts 18, 23, 36, and 49 which are
connected to the operating winding of the motor magnet
14MO through' the interrupter contacts 14MO3 of the
months rotary switch. Accordingly, when the wipers
14MO1 and 14MO2 are moved into engagement with any
of these contacts, the months rotary switch is immediate-
1y advanced to its next succeeding stepping position.

In order to provide an indication of the year within
the four year cycle provided by the four twelve month
cycles of the months rotary switch, the wipers 17MO1
and 37MO2 engage contacts connected to the conductors
designated by the digits “1,” “2,” “3,” and “4” in FIG.
17 of the drawings. This information is not utilized by
the scanning portion of the clock and calendar circnit
but is utilized to provide a visible lamp display of the year
cycle in which the wipers of this switch are set. More
specifically, the contacts 1-9 and 11-13 represent a leap
year cycle in which is included a month of February
having twenty-nine days, whereas the remainder of the
positions on the months rotary switch are divided into
three twelve month yearly cycles corresponding to years
in which the month of February is provided with twenty-
eight days.

In a manner similar to that described above, when,

following the termination of the twenty-ninth. day. of: the

month, the wiper 15DT2 is: moved into engagement with

the thirtieth contact, and, if the. wipers of the- months
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rotary switch are in engagement with the second contact:
i the contact banks associated therewith representing
February of a leap year, the above described circuits are.
completed for operating the day held relay 14DH, for ad-
vancing the monihs rotary switch to a setting correspond-
ing to March of leap year, and for advancing the date
rotary switch to a position corresponding to the first day
of the month of March in a lzap year.

In a similar manner, when, following the termination
of the thirtieth day of a month, the grounded wiper
15DT2 is moved into engagement with the thirty-first con-
tact in the contact bank associated therewith, and; if the-
months rotary switch is in a setting corresponding to a
month having thirty days, a circuit is completed from:
ground through the wiper 15DT2, the engaged thirty-first:
contact, the designated contacts shown in FIG. 14 which
are strapped to the engaged thirty-first contact, the wipers
14MO4 or 14MOS, and the wiper 14DTH to the operat-
ing winding of the day hold relay 14DH. As described:
above, the operation of this relay advances the months
rotary switch to a position corresponding to the nex{ suc-
ceeding month and returns the date rotary switch to a
position corresponding to the first day in this next suc-
ceeding month.

In a similar manner, when, following the expiration of
the thirty-first day of a month, the grounded wiper 15DT2
is moved into engagement with the thirty-second contact
in the bank associated therewith, a circuit is completed:
through the contacts designated in FIG. 14 of the draw-
ings which are engaged by the wipers 14MO4 or 14MO35
to again cause the operation of the day hold relay and
movement of the months and date rotary switch to posi-
tions corresponding to the first day of the next succeeding
month. Accordingly, in this manner, the operation of the
months rotary switch and the date rotary switch are in-
terlocked so that when the date rotary switch moves: into
a position corresponding to the termination of the num-
ber of days in the month represented by the current set-
ting of the months rotary switch, the months rotary switch-
is advanced to a setting corresponding to the next succeed-
ing month and the date rotary switch is advanced to a
setting corresponding to the first day in-this next suc-
ceeding month.

As indicated above, the clock and calendar circuit 133
includes means for providing a distinctive indication in
the registered time for calls which are placed during busi-
ness hours, thereby permitting calls placed during those
hours to be readily separated from calls placed at night
or on Sundays or holidays. More specifically, calls
placed at night, on Sundays, or on selected holidays are:
provided with a time indication on a conventional twenty-
four hour basis in which the time indications range from-
“0001” which represents one minute after midnight to
“2400” which represents midnight. As a basis for dis-
tinguishing the calls placed during business hours, the:
tens digit of the time notation is varied to include. one:
of the digits “3” or “4.” For instance, 5:00 a.m. on a
holiday or Sunday is represented by the numerical nota-
tion “G500,” whereas 5:00 a.m. on a business day is.rep-
resented as “3500.” In a similar manner 10:00 a.m. on
a date on which business rates do not apply would be rep-
resented as “1000,” whereas 10:00 a.m. in a time interval
during which business rates are applicable would be rep-
resented as “4G00.” Accordingly, the clock and calendar.
circuit 133 modifies the digital designation of times. when'.
toll calls are placed during business hours by. increasing
the value of the tens bours digit by a factor of three, the
time designation remaining unmedified on those days and
during those periods of the day in which business rates
are not applicable.

Assuming that business rates are to be applicable on:
calls placed between 4:30 a.m. and 6:00 p.m., except on
Sundays and holidays, the time designations during this’
period preceding 10:00 a.m. will include a tens digit “3”,
whereas. those calls placed between 10:00 a.m. and 6:00.
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p.m. will include a tens digit “4”. As set forth above,
the wiper 14HR4 of the hours rotary switch is provided
for marking information relating to the value of the tens
digit of the time designation. As shown in FIG. 14 of
the drawings when the wiper 14HR4 is in engagement
with the contact 4 representing 4:00 a.m., a path is com-
pleted to a wiper 14MT4 of the tens minutes rotary
switch, When this wiper is in engagement with the
contacts 3-5, ¢, 11, 12 and 16-18, which contacts rep-
resent the tens minutes digits “3”, “4”, and “5” a mark-
ing circuit is completed through the normally closed con-
tacts 15DS! and 15HY4, a jack 1584, and a plug 1585
to the marking conductor designated by the numerical
character “4”, this conductor being connected to the simi-
larly designated conductor in FIG. 17 of the drawings
by the cable 1768. The application of a marking po-
tential to the “4” designated conductor causes the count-
ing chain 1900 to transmit four mark pulses to an as-
sociated trunk recorder, which four pulses represent the
digit “3”. Therefore, when the wiper 14HR4 engages
the contact 4 representing 4:00 a.m. and the wiper 14MT4
engages any one of the contacts representing tens digits
“3”, “4”, or “S”, thus representing the time between 4:30
am. and 5:00 a.m., the “4” designated marking con-
ductor is rendered effective to control the production of
mark pulses representing the tens hours digit of the time.

In the event that the wiper 14dMT4 is in engagement
with the contacts 1, 2, 6-8, 13-15, or 19, 2 marking path
is extended from the wiper 14HR4 in engagement with
the fourth contact through the wiper 14MT4, to the “1”
designated marking conductor, thereby causing the count-
ing chain 19206 to transmit a single mark impulse repre-
senting the tens hours digit, which impulse represents
“0”. In a similar manner, when the wiper 14HR4 en-
gages the contacts 1-3, or 26 representing the time in-
terval between midnight and 4:00 a.m., ground is ap-
plied to the “1” designated marking conductor to cause
the transmission of only a single mark pulse to an as-
sociated trunk recorder so that a zero is printed as the
tens hours digit.

In the interval between 5:00 a.m. and 9:00 a.m., the
wiper 14HR4 engages the contacts 5-9, and thus prepares
a marking path, as described above, extending to the “4”
designated conductor to cause the transmission of four
mark pulses representing the digit “3”. When the wiper
14HR4 engdges the confacts 10-17 representing the in-
terval from 10:00 a.m. to 5:59 p.m., a marking path is
completed extending through a plurality of normally
closed contacts 15DS3 and 15HY3, a plug 1581, and a
jack 1583 to the marking conductor designated by the
character “5”. The establishment of a marking condition
on this-conductor causes the counting chain 1989 to trans-
mit five mark pulses to an associated trunk recorder, and
these five impulses, when transmitted to the recording
facilities, cause the printing of the digit “4” thersby to
designate the hours 10:00 a.m. to 6:00 p.m. on days
during which business rates are to be applied to the calls.

Since business rates are not applicable in the interval
between 6:00 p.m. and midnight, the wiper 14HR4 en-
gages the contacts 18 and 19 representing the hours 6:00
p.m. and 7:00 p.m. to prepare a marking path extending
to the conductor designated as “2”, thereby to cause the
transmission of two mark pulses to an associated trunk
recorder and the printing of the digit “1” as the tens hours
digit during these time intervals. In a like manner, in
the hours between 8:00 p.m. and midnight, the wiper
14HR4 engages the contacts 26-23 to prepare a marking
path which extends to the conductor designated as “3”
to cause the transmission of three mark pulses and, ac-
cordingly, the printing of the digit “2”. In this manner,
the wipers 14HR4 and 14MT4 provide selective marking
conditions between midnight and 4:30 a.m. and between
6:00 p.m. and midnight so that the printed time designa-
tion relating to calls placed during these intervals is in
the form provided by a conventional twenty-four hour
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notation system in which the value of the tens hours digit
is either “0”, “1”, or “2”. However, in the interval be-
tween 4:30 a.m. and 6:00 p.m. during which business
rates are applicable, the wipers 14HR4 and 14MT4 es-
tablish marking conditions which cause the printing of
the digits “3” or “4” as the tems hours digits of the time
notation.

In addition, it is often desirable to obviate the use of
the digits “3” and “4” representing business hours on holi-
days and on Sundays inasmuch as the rate structure on
these days will often correspond to the rate structure at
night or other than during business hours. To accom-
plish this, the register portion of the clock and calendar
circuit 133 includes means for preventing the preparation
of marking paths extending to the “4” and “5” designated
marking conductors on certain selected holidays and also
on Sundays.

The day of week rotary switch prevents the establish-
ment of business hour marking conditions by moving the
wiper 15DA3 into engagement with the contacts 1, 9, and
i8 at the beginning of each Sunday, thereby to apply
ground to a pair of normally open contacts 16DR3.
These contacts are controlled by a drive relay 14DR
which is energized at one minute intervals under the con-
trol of the cam operated contacts 1401. Accordingly,
when the contacts 1401 are closed in the first one minute
interval following movement of the wiper 15DA3 into
engagement with the Sunday representing contacts 1, 9,
or 18, the drive relay 14DR is operated to close a plu-
rality of contacts 14DR3, 14DR2, 15DR1, and 15DR3
and to open a plurality of contacts 15DR2 and I5DR4.

The closure of the contacts 15DR3 compietes an op-
erating circuit from ground at the wiper 15DA3 for a
holiday relay 15HY which in operating closes a plurality
of contacts 15HY1, 15HY3, and 15HY5 and opens a
plurality of contacts ¥5HY2 and 15HY4. The closure
of the contacts ¥5HY1 applies ground to the now open
contacls 15DR4 so that, when the drive relay 14DR is
released by the opening of the cam controlled contacts
1401, the closure of the contacts 15DR4 completes a
holding path for the holiday relay 15HY prior to the
opening of the contacts 15DR3 to interrupt the operating
circuit for this relay.

The opening of the contacts 15HY2 and 15HY4 to-
gether with the simultaneous closure of the contacis
15HY3 and 15HY5 opens the paths extending to the
marking conductors designated “4” and “5” and connects
the conductors which previously extended thereto to the
marking conductors designated as “1” and “2”, respec-
tively. Accordingly, for the duration of the operation
of the holiday relay 15HY, the wipers 14HR4 and 14MT4
are incapable of establishing marking conditions which
vary the values of the tens hours digits from that of the
conventional twenty-four hour notational arrangement.

Since the drive relay 14DR is operated in response to
each closure of the contacts 1401, the contacts 13DR3
and 15DR4 are intermittently opened and closed at one
minute intervals. Fowever, due to the provision of
ground from the wiper I5DA3 to the contacts 15DRZ, the
operation of the drive relay 14DR does not result in the
release of the holiday relay 15HY until such time as the
wiper 15DA3 is moved into engagement with contacts
representing Monday. At that time, the first operation
of the drive relay 24DR permits the holiday relay 15HY

; to release, thereby opening the holding circuit completed

at the contacts 15HY1 and restoring the contacts :5HY2
and 15HY4 to a normal closed condition in which the
wipers 14HR4 and 14MT4 are again capable of estab-
lishing marking conditions on the “4” and “5” designated
conductors.

In addition, means are provided for preventing the
establishment of business hour time notations on selected
holidays such as January 1, Thanksgiving Day, and
Christmas Day. More specifically, to prevent a modi-
fication of the tens hours designation on Christmas, fol-
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lowing the end of the twenty-fourth day. of December,
the wipers. 15MOZL and. 15MO2 of the months rotary
switch- are moved into engagement with the contacts
13, 26, 39, or 52, and the grounded wiper 315DT2 of ths
date rotary switch is advanced into engagement with- the
twenty-fifth contact in the contact bank associated there-
with. When the drive relay ¥4DR is operated. in the. first
one minute interval following the termination of the
twenty-fourth: day of December, the contacts. 15DR1 are
closed so that ground is applied from the wiper 15DT2
through the twenty-fifth contact and the closed contacts
15DR1 to operate a twenty-fifth relay :5TF.

Operation. of the relay 15TF closes a plurality of
contacts 15TF1, 15TF2, and 15TF3. The closure of the
contacts 15TF2 provides a holding path for the twenty-
fifth relay 15TF which extends through the contacts
15DR2 which, upon release of the drive relay 14DR, are
again closed prior to the opening of the contacts 1$DR1
since these: contacts form a make-before-break arrange-
ment. The closure of the contects 15TF1 applies ground
to the contacts 13, 26, 39, and 52, one of which is selec-
tively engaged by one of the wipers 15MO1 or 15MO2
during the month of December. Accordingly, this
ground is applied to the normally open contacts ISDR3
so. that, during the period in which the drive relay
14DR is operated to cause the operation of the twenty-
fifth relay 15TF, the holiday relay HY is again operated
to close the contacts 15HY1, 15HY3, and 15HYS and to
open the contacts 15HY2 and 15HY4. The closure of
the contacts 15HY1, as described -above, provides a
holding circuit for the holiday relay to maintain this
relay operated until ground is removed from: the wipers
15MO2 or 15MO2. The operation of the contacts
I5HY2 to 15HYS, inclusive, as described above, prevents
the establishment of marking conditions representing the
business hours tens digits “3” and “4.”

At the end of the twenty-fifth day of December, the
wiper ISDT2 is moved out of engagement with the
twenty-fifth contact, and, accordingly, when the drive
relay 14DR is next operated to open the contacts 25DR2,
the twenty-fifth relay 15TF is released to open the con-
tacts 15TF1, 15TF2, and 15TF3. The opening of the
contacts 15TF2 returns the holding circuit for the twenty-
fifth relay 15TF to a normal condition whereas the open-
ing of the contacts 15TF1 removes ground from either
of the wipers 15MO1 and 15MO2 so that the opening of
the contacts 15DR4 concurrently with the- opening of the
contacts I5DRZ permits the holiday relay 15HY to re-
lease and, accordingly, to restore the circuits controlled
thereby which coadition the clock and calendar circuit
133 for establishing marking conditions representing
ten hours digits “3” and “4”.

In order to provide for obviating the business hour
notation on the first of January, the grounded wiper
15DT2E of the date rotary switch is moved into engage-
ment with the contact 1 representing the first day of the
month and the wipers 15MO1 and 15MO2 of the months
rotary switch are moved into engagement with one of the
contacts 1, 14, 27, or 49 representing the month of
January, At this time, a path is completed from ground
through the wiper 15DT1 and one of the wipers 1SMO1
or I5MO2 to the normally open contacts I3DR3. When
these contacts are closed in response to the operation of
the drive relay 14DR, a circuit is completed for causing
the operation of the holiday relay 15HY which, as de-
scribed hereinabove, effectively prevents the establish-
ment of marking conditions representing tens hours. digits
“3” or “4”. The holiday relay 15HY is maintained oper-
ated, as described above, until such time as the grounded
wiper 15DT1 is moved out of engagement with the con-
tact 1 at the end of the first January. At this. time. the
boliday relay 15HY is restored to mormal to. again. condi-
tion the clock and calendar circuit. 133 for providing
modified notations representing business hours.
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The clock and calendar circuit 333 also operates to:
prevent the modification of the tens hours digits' on
Thanksgiving Day, which day, if maintained on the
fourth Thursday in November, fzlls on a date between
the twenty-second and twenty-eighth of Movember. Ac-
cordingly,. at this time the wipers 13MO2 and 15MO2 of
the months rotary switch are in engagement with' one
of the contacts 12, 25, 38, or 51, which contacts repre-
sent the months of November. Assuming that the fourth
Thursday in November falls on the twenty-second to
twenty-fourth or twenty-sixth to twenty-eighth of Novem-
ber, the wiper 15DT2 is moved into engagement with’ one
of these contacts, thereby to extend ground to three con-
tacts 5, 14, and 23 which are adapted to be engaged by
the wiper 15DA4 of the day of week rotary switch. The
contacts, §, 14, and 23 represent Thursday, and, accord-
ingly, on these days, the wiper 13DA4 engages one of
these comtacts. Accordingly, when a Thursday in the
month. of November falls upon the twenty-second, twenty-
third, twenty-fourth, twenty-sixth, twenty-seventh, or
twenty-eighth, a circuit is completed for applying ground
through the wiper 15DF2, 14DA4 and either of the
wipers 15MO1 or 15MO2 to the normally open contacts
15DR3. When these contacts are closed upon operation
of the drive relay 14DR, the holiday relay 15HY is
again operated to render the establishment of marking
conditions' representing the tens hours digits “3” and
“4” impossible. At the end of the day, the grounded
wiper 15DT2 and also the wiper 15DA4 are moved out
of engagement with the interconnected contacts so as to
open the operating path for the holiday relay 15HY and,
accordingly, this relay releases so that the tens hours digit
during business- hours may be modified.

In the event that Thanksgiving Day falls on the
twenty-fifth: of November, the grounded wiper 13DT2 is
moved. into- engagement with the twenty-fifth contact,
thereby causing the operation of the twenty-fifth relay
I5TF, as described above, so as to close the contacts
15TFL, ¥5TF2, and 15TF3. The closure of the contacts
15TF2Z again provides a holding circuit for the relay
15TF and the closure of the contacts 15TF1 produces no
useful function inasmuch as these contacts are connected
to- the contacts engaged by the wipers 15MO1 and
15MO2Z which represent the month of December. How-
ever, the closure of the contacts 15TF3 applies ground
through the wiper 15DA4 and one of the wipers SMO1
and ¥5MO?2 for again causing the operation of the holi-
day relay ISHY. The operation of the holiday relay-
15HY, as described above, prevents an alteration in the
value of the tens hotrs digit during the normal business
hours of the day. When the wiper 15DT2 is moved out
of engagement with the twenty-fifth contact and ‘the
drive relay 15DR is again operated, the twenty-fifth relay
13TF is released, and, in opening the contacts 15TF3
together with movement of the wiper 35DA4 to a con-
tact which is not representative of Thursday, the operat-
ing path for the holiday relay ISHY is interrupted,
thereby permitting this relay to release and to restore
the circuit to a normal condition. Movement of the
grounded wiper 15DT2 from the twenty-fifth contact to
the twenty-sixth contact does not again cause the opera-
tion of the holiday relay 15HY inasmuch as the wiper
15DA4 is no longer in engagement with one of the con-
tacts §, 14, or 23 representing Thursday.

Accordingly, in this manner, the clock and calendar
circuit ‘133 provides means for normally modifying the
tens hours digit of the time notation when a toll call is-
placed to either of the digits “3” or “4” during business
hours which, as described above, may extend from 4:30
am. to 6:00 pm. Mowever, this circuit also includes
means for rendering the tens hours digit modifying means.
ineffective on Sundays.and on selected holidays so that,
during these periods of time, the time indication provided

75 by the clock and calendar circuit is on the basis of a



3,008,036

119

conv'entional twenty-four hour notation. The tens hours
mod}fying means can also be rendered ineffective by re-
moving the plugs 1583 and 1585 from the jacks 1581 and
1584, respectively, and by inserting a pair of plugs 1582
and 1586 therein.

In order to check the accuracy of the continuous time
apd date information provided by the clock and calendar
cx'rcuit 133, means are provided for affording a visible
display of the plurality of items of information which
are registered therein. More specifically, to check the
setting of the units minutes rotary switch, a units minutes
key is manually operated to close a plurality of contacts
.MMUKZ, 14MUKS3, and 17MUK2 and to open a plural-
ity of contacts 14MUKI and 17MUK1. The opening of
the contacts 14MUK1 disconnects the motor magnet
14MU of the units minutes rotary switch from the source
of ground pulses provided by the contacts 1401, and the
closure of the contacts 14MUK2 interconnects the motor
magnet 14MU with a pair of contacts 14ADK1 controlled
by a manually operated advance key. The closure of
the contacts 37MUK2 prepares a path for applying
ground to the wiper 17MU1 of the units minutes rotary
switch, and the simultaneous opening of the contacts
I7TMUK1 interrupts a ground path extending to various
of the other wipers shown in FIG. 17 of the drawings.

The closure of the contacts 14MUK3 completes the
ex}ergizing circuits for a display relay 14DS and a second
display relay 14DST, which circuits extend from grounded
and closed contacts 15STC1 through the closed contacts
14MUKS3. The operation of the display relay 14DS opens
a plurality of contacts 15DS1 and 15DS3 and closes a
plurality of contacts 15DS2, 15DS4, and 17DS1 to
17DS12, inclusive. The operation of the contacts 15DS1
to 15DS4, inclusive, performs no useful function at this
time, but the closure of the contacts 17DS1 to 17DS12, in-
clusive, interconnects a plurality of lamps 1720 with the
numerically designated marking conductors associated
therewith. These lamps are adapted to manifest, by selec-
tive illumination, the items of information indicated in
fhe legend shown adjacent thereto in FIG. 17 of the draw-
ings.

The operation of the second display relay 14DST opens
a pair of contacts 14DST1 and closes a plurality of con-
tacts 14DST2, 14DST3, 15DSTY, 17DST1, and 17DST2.
The closure of the contacts 17DST1, in preparing a cir-
cuit for applying ground to the wiper 15DAS of the day
of week rotary switch, performs no useful function at this
time, but the closure of the centacts 17DST2 applies
ground through the closed contacts 17MUK2 of the op-
erated units minutes key to the wiper 17MU1 of the units
minutes rotary switch, thereby to cause the selective ener-
gization of the lamp 1720 which is connected to the mark-
ing conductor to which the wiper 7MU is connected.
Hlumination of the lamp 1729 provides a visible indica-
tion of the value of the units minutes digit indicated by
the position of the wiper 17TMUL.

In the event that the time manifested by the selective
fllumination of one of the lamps 1720 does not correspond
with the correct time, an advance key is provided for ad-
justing the setting of the units minutes rotary switch.
More specifically, the advance key includes a pair of nor-
mally open contacts 1SADK1 which, when operated, com-
pletes a circuit from the grounded and closed contacts
15DST1 through the closed contacts 14MUK2 to the
motor magnet 14MU of the units minutes rotary switch.
By intermittently closing the contacts 15ADK1, the units
minutes rotary switch is stepped until such time as the
wiper 17MU?1 is moved into engagement with contacts
representing the correct time, as indicated by the illumi-
pnation of a selected one of the lamps 1720. The visible
display of the units minutes digit is terminated by releas-
ing the manually operated units minutes key to close
the contacts 14MUK1 and 17MUKI1 and to open the
contacts 14MUK?2, 14MUK3 and 17MUK2. The open-
ing of the contacts 14MUKS releases the display relay
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14DS and the second display relay 14DST, and the other
operations of the contacts forming the minutes units key
merely restores the clock and calendar circuit 133 to a
normal condition.

In a similar manner, a tens minutes key is provided
for causing the selective energization of one of the lamps
1720 in accordance with the position of the wiper 177MT1.
The minutes tens key includes a plurality of contacts
14MTK1, 14MTK2, 14MTK3, 17TMTK1, and 17MTK2
which operate in the same manner as described above in
conjunction with the operation of the units minutes key
to cause the selective energization of a single one of the
lamps 1720 and the operation of the display relay 14DS
and the second display relay 14DST. Further, the closure
of the contacts 14MTK2 prepares a path extending to the
motor magnet 14MT from the contacts 15ADKI1 to
provide means for adjusting the setting of the tens minutes
rotary switch as described above.

To cause the selective illumination of one of the lamps
1720 in accordance with the position of the wiper 17HR1
which represents the value of the units hours digit, a units
hours key is provided having a plurality of contacts
14HRUK1 to 14HRUK4, inclusive, and 17HRUKI1 and
17HRUK?2. These contacts perform the same functions
described above in causing the selective illumination of
one of the lamps 1729, in disconnecting the motor mag-
net 17HR from the source of operating pulses therefor,
in operating the display relays 14DS and 14DST, and
in preparing circuits for permitting the motor magnet
14HR to be operated under the control of the manually
actuated advance key controlling the contacts 15ADKI1.
However, in addition, the hours units key includes the
contacts 14HRUK1 which are opened to prevent the ap-
plication of ground to the wiper 14HR1 in the event that
a ground pulse is transmitted by the closure of the con-
tacts 1401 during the time that the lamp display is being
utilized. By preventing the application of ground to the
wiper 14HR1, an operation of the date register 14DT
during the display period is prevented.

A tens hours key is provided for controlling the visible
display of the value of the tens hours digit, and this key
includes only three pairs of contacts 17HRTKI,
17HRTK2, and $4HRTK?!. The contacts 17HRTKZ pre-
pere a path for applying ground to the wiper 14HR4,

, thereby to ground a marking conductor in accordance

with the value of the tens hours digit. The contacts
14HRTK1 complete the energizing circuit for the display
relays 14DS and 14DST so that these relays operate to
perform the same functions described above. However,
in addition, the opening of the contacts 15DS1 and 15DS3
together with the accompanying closure of the contacts
15DS2 and 15D84 prevents the application of marking
ground to the “4” and “5” conductors. This is done in-
asmuch as the illumination of the lamps representing the
tens hours digits “3” and “4” would not have any signifi-
cance in checking the accuracy of the indication provided
by the hours rotary switch. The path normally extending
through the closed contacts 15DS1 to the “4” marking
conductor, upon closure of the contacts E5DS2, is ex-
tended to the “1” marking conductor, and, in a similar
manner, the path normally extending to the “5” marking
conductor is directed to the “2” marking conductor. Fur-
ther, in order to correct the setting of the wiper 14HR4

which indicates the value of the tens hours digit, the hours

units key is operated to prepare a path extending to the
motor magnet 14HR. Thereafter, the advance key is
intermittently operated to close the contacts 15ADK1 to
advance the wipers of the hours rotary switch through
sufficient steps to correct the tens hours setting thereof.

In similar manners, a date units key including a plural-
ity of contacts 14DTUK1, 14DTUK2, 14DTUKS3,
17DTUK1, and 17DTUX2 and a date tens key compris-
ing a plurality of contacts 14DTTK1, 17DTTKI, and
17DTTK2 are operated to provide a visible display of the
units digit of the calendar date and the tens digit of the
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calendar date. A years key including a single pair of
contacts 17YRKY is provided for seléctively illuminating
one of the lowermost four lamps 1720 in FIG. 17, thereby
to indicate, by the application of ground to the wipers
¥7MO1L and 17MO2, whether the months rotary switch is
in a leap year cycle or in ome of the other three yearly
cycles provided by the forty-eight effective stepping posi-
tions of this switch. A days key including a plarality of
contacts 15DAKI to 13DAKA, inclusive, is provided for
causing the selective illumination of the lamps 1726 in
accordance with the day of the week, and, as described
above, these contacts also complete circuits for permitting
the setting of the day of week rotary switch to be cor-
rected, for operating the display relays 14DS and 14DST,
-and for applying ground to the wiper 15DAS.

To prevent the rotary swiiches in the clock and calen-
dar circuit £33 from indicating incorrect time in the event
that a ground pulse is provided by the contacts 1491 dus-
ing the time that a display operation is taking place, a
calendar guard relay 14CG is provided. In response to
the operation of the second display relay 14DST during a
display operation, the contacts 14DST3 are closed to com-
Plete an obvious operating path for the calendar guard
relay 14CG.

‘the operation of this relay closes a pair of contacts
14CG1 and opens a pair of contacts 17CGL. The closure
of the contacts 14CG1, together with the preceding clo-
sure of the contacts 14DST2, extends ground to the nor-
maliy open contacts 14DR1 controiled by the drive relay
I4DR. If a ground pulse is applied by the closure of the
contacts 1401 to the operating winding of the drive relay
14DR during a lamp display operation, thereby resulting
in the operation of the drive relay to close the contacts
14DR, a holding path is completed at the closed contacts
14DR1 for mainiaining the drive relay 14DR operated.
In addition, this holding ground is applied to the motor
magnets of any of the rotary switches which are prepared
for operation.

Moze specifically, the closure of the contacts 14DR1
provides ground for maintaining any one of the plurality
of motor magnets 14MU, 14MT, 14HR, 14DT, and
15DA, to which an operating circuit has been prepared,
in an operated condition until these contacts are again
opened. Since the rotary switches step on the release of
the motor magnets, the register switches cannot be ad-
vanced when a display operation is taking place. How-
ever, it should be noted that the operation of the display
key associated with only the above identified magnets
opens this holding circuit to permit the selected rotary
switch to be manually advanced under the control of the
contacts 1SADK1.

Following the termination of the display operation, the
second display relay 14DST is released, thereby to open
the contacts 14DST2 to remove the source of holding
ground for the drive relay 14DR and any of the motor
magnets which were held operated thereby. Accordingly,
at this time, the drive relay is released and the operated
motor magnets are released so that the wipers controlled
thereby are moved into engagement with the contacts
forming the next successive stepping position. In this
manner, the rotary switches in the clock and calendar cir-
cuit 133 are prevented from: being set during a lamp dis-
play operation -inasmuch as a pulse transmitted by the
contacis 1461 to operate the drive relay 14DR provides
a source of holding ground for miaintaining the motor
magnets at these rotary switches operated until the termi-
nation of the lamp display operation and thereafter the
motor magnets are released to advance the wipers to indi-
cations of correct time and date. In addition, the open-
ing of the contacts 14DST3 releases the calendar guard
relay 14CG.

It is also desirable to prevent the operation of the
rotary switches in the clock and calendar circuit 133 dur-
ing a readout cperation in which groups of mark pulses
are transmitted by the scanning circuit portion of the
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clock and calendar circuit 33 to an associated trunk re-
corder inasimuch as-a resetting of the rotary switches duz-
ing this interval might cause faulty transmission of the
mark pulses to the associated trunk recorder. The calen-
dar guard relay 14CG also performs this control opera-
tion,

More specifically, when the units minutes rotary switch
is in & setting corresponding to the umits minutes digit
“9,” this switch is adapted to be returned to a setting
representing a units digit “0,” and a path is prepared for
causing the operation of the tens minutes rotary switch
and possibly aiso the hours rotary switch and the date
rotary switch through the circuits described above. In
order to prevent operation of these rotary switches, if the
clock and calendar circuit 133 is engaged in transmitting
information to an associated trunk recorder, the move-
meni of the units rotary switch into the ninth or nine-
teenth contacts thereof moves the wiper 14M U2, which
is strapped to ground, into engagement with the ninth and
nineteenth contacts associated therewith, thereby to pre-
pare an operating path for the calendar gnard relay
14CG. When the cam controlled contacts 1401 are mext
closed, representing the end of the ninth minute interval,
the drive relay 14DR is operated to close the contacts
14DR1 and 14DR2Z, among others. The closure of the
contacts 14DR1 prepares a holding path for the drive
relay 14DR, and the closure of the contacts 14DR2 com-
pletes the prepared operating path for the calendar guard
relay 14CG so that this relay operates to close the con-
tacts 14CG1 and to open the contacts 17CG1.

I the clock and calendar circuit 133 is engaged in a
pulss transmitting operation, ground is applied to a
conductor 1759 by the closed and grounded contacts
17STC2 controlled by ‘a calendar start relay 19STC.
The application of ground to the conductor 1758 com-
pletes the prepared holding path for the drive relay
14DR, this path extending through the closed contacts
14DST1, 14CG1, and 14DRI. This ground, in addi-
tion to maintaining the drive relay 14DR operated, also
provides a source of ground for maintaining the units
minutes motor magnet 14MU operated and also the
motor magnets, 14MT, 14HR, 15DA, and 14DT in the
event that the above described operating paths there-
for are completed at the time that the contacts 1401
are opened.

Ground is maintained on the conductor 1758 until
the termination of the transmission of the date and
time information to the associated trunk recorder. At
this time, ground is removed from the conductor 1756
by the opening of the contacts 17STC2, and, at, this
time, the drive relay 14DR and any of the operated
motor magnets 14MU, 14MT, 14HR, 15DA, and 14DT
are released, thereby to advance the wipers controlled
thereby to their next stepping position and - thereby
correcting the time indications provided thereby in ac-
cordance with the impulse transmitted by the closure of
the contacts 1481 during the pulse transmitting opera-
tion of the clock calendar circuit 133.

In addition, the calendar guard relay 14CG prevents
the seizure of the clock and calendar circuit by a trunk
circuit, similar to the trunk circuit 126, when a lamp
display operation is taking place, when any of the rotary
switch advancements controlled by the units minutes
rotary switch in a setting representing a units digit “9”
are being performed, or when the months and date ro-
tary switches are being reset to a position representing
the first day of the month. More specifically, as de-
scribed above, the closure of the contacts 14DST3 in-
cident to a lamp display operation causes the operation
of the calendar guard relay 14CG. Operation of this
relay opens the contacts 17CG1, thereby to disconnect a
normally grounded conductor PG from a conductor GB,
the conductor GB being connected to the conductor
1852 through two pairs of normally closed contacts
17STC1 and 17PCS1. The conductor 1652, as de-
scribed above, is a4 common conducior extending to
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the operating windings of the pickup relays in the trunk
circuit similar to the trunk circuit 126. The removal of
ground from the conductor 1052 prevents the operation
of the pickup relays in any of the trunk circuits and, ac-
cordingly, prevents any trunk circuit from seizing the
clock and calendar circuit 133 during the time that the
calendar guard relay 14CG is operated. Upon rzlease
of this relay, ground is again applied to the conductor
1652, thereby causing the operation of the pickup relay
in the trunk circuit which is ready to receive date and
time information.

Further, as described above, the calendar guard relay
14CG is operated under the coatrol of the grounded
wiper 34MU2 when the units minutes rotary switch is
actuated to prepare the wipers thereof for movement
into engagement with the contacts representing “0.” The
operation of the calendar guard relay at this time, as de-
scribed above, also prevents seizure of the clock and
calendar circuit 133 by any of the trunk circuits by open-
ing the contacts 17CG1.

In order to prevent seizure of this circuit during the
interval in which the date rotary switch is being returned
to a setting representing the first day of the month and
in which the months rotary switch is being advanced,
the day hold relay 14DH is operated. Operation of
this relay closes the pair of contacts 14DH7 to complete
an obvious energizing circuit for the calendar guard
relay 14CG. Operation of this relay to open the con-
tacts £7CG1 prevents seizure of the clock and calendar
circuit 233 until such time as the day hold relay 14DH
is released, thereby indicating that the date rotary switch
and the months rotary switch have been advanced to a
seiting indicating the first day of the next succeeding
month. The calendar guard relay 14CG, which is slow-
to-release, releases a predetermined time interval fol-
lowing the release of the day hold relay, thereby to per-
mit the clock and calendar circuit 133 to be seized by a
trunk circuit which is awaiting date and time informa-
tion.

Transmission of date and time information

The steering circuit 1958 and the counting chain 1980
jointly operate to transmit seven groups of mark pulses,
separated by space pulses, to an associated trunk recorder
in accordance with the time and date settings of the
register portion of the clock and calendar circuit 133.
The counting chain 1908, which is driven by the pulse
generator 1686, includes a plurality of “X” designated
relays which are sequentially operated to close test paths
until such iime as the conductor which is selectively
marked under the control of the rotary switches is en-
countered. During operation of the counting chain
1966, a mark pulse is transmitted for each operation
of one of the counting relays so that, for instance, when
the “5” designated marking conductor is encountered fol-
lowing the operation of five relays in the counting chain
1900, five mark pulses will have been transmitted to an
associated trunk recorder. In response to termination
of a single cvcle of operation of the counting chain 1998,
the steering circuit 1958, which is also pulsed by the
pulse gemerator 1608, is operated so that one of a plu-
rality of “S” designated relays therein is operated. Op-
eration of this relay removes the marking ground applied
to one of the wipers shown in FIG. 17 of the drawings
and extends ground to a different wiper thereof. Inci-
dent to the operation of the steering circuit 1959 at the
end of the transmission of each group of mark pulses,
a space pulse is transmitted to the associated trurk re-
corder, thereby to separate the various items of date and
time information. Following the termination of all of
the necessary date and time information, the clock and
calendar circuit 133 removes ground from the holding
circuit provided for the pickup relay in the asscciated
trunk circuit, thereby dismissing the trunk circuit and
restoring the pulse transmitting portion of the clock and
calendar circuit 133 to a normal condition.
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In order to provide pulses for operating the counting
chain 1960 and the steering circuit 1950 and for con-
trolling the application of mark and space pulses to an
associated trunk recorder, the pulse generator 1600 is
provided. ‘This generator comprises a free running tran-
sistorized multivibrator 1681 which supplies pulses to
an output amplifier 1602, the output of which includes
a pulsing relay 16PG which is intermiftently operated
in accordance with the output signals supplied by the
multivibrator 1601, This multivibrator is designed to
generate a square wave having a frequency of approxi-
mately twenty pulses per second, and, since the multi-
vibrator differs in some respscts from conventional mul-
tivibrators, a short description thereof is set forth below.

The multivibrator 1601 includes a pair of NPN junc-
tion type transistors 1619 and 162¢ which are cross con-
nected by a pair of coupling condensers 1614 and 1624
so as to be alternately rendered conductive, the operating
and biasing potentials for these transistors being supplied
by a plurality of voltage divider networks extending be-
tween ground and station battery. Assuming that the
transistor 1610 is conducting and that the transistor 1620
has just started to conduct, the voltage at the collector
electrode of the transistor 1620 immediately drops in
value to drop the voltage at the base electrode of the
transistor 1610 to a value sufficiently low to interrupt
conduction between the base electrode and the collector
electrode thereof. At this time, charging of the con-
denser 1624 is initiated since the voltage at the lower
end of a charging resistor 1625 is greater than the col-
lector potential of the transistor 1628. This charging
of the condenser 1624 continues until the potential at the
junction of the condenser 1624 and the resistor 1625
becomes positive enough to cause conduction in the tran-
sistor 161¢. When conduction thus commences in the
transistor 1610, the voltage at the collector electrode
thereof immediately drops to a relatively low value. This
low value potential is coupled through the condenser
1614 to reduce the potential on the base electrode of
the transistor 1629, thereby to substantiaily terminate
conduction therein.

In order to adjust the make and break periods of the
pulsing output relay 16PG, which is driven by the out-
put signals from the multivibrator 1661, a center tapped
resistor 1670 is provided. When the adjustable tap on
the resistor 1670 is moved, the resistance in the charging
path of one of the condensers including also either the
resistor 1625 or a resistor 1615 is increased while the
resistance in the charging circuit of the other capacitor
decreases. Accordingly, the charging time of one of
the condensers is increased, and the charging time of
the other condenser is decreased, so that one of the tran-
sistors 1610 or 1620 conducts for a longer period of
time during each cycle of operation than does the other
transistor. In this manner, the on and off or make and
break periods of the contacts controlled by the relay
16PG can be adjusted.

An additional potentiometer 1675 is provided for ad-
justing the frequency of operation of the multivibrator
1601, Adjustment of the potentiometer 1675 varies the
resistance in the charging paths of the condensers 1614
and 1624 an equal amount, as contrasted with the op-
eration of the resistor 167@¢, so that, but suitable ad-
justment of the time constants of the charging circuits,
the frequency of operation of the multivibrator 1601
is adjusted to a selected value which, as set forth above,
may be twenty pulses per second.

Transistors are somewhat different in operation than
vacuum tubes in that, during the period when the tran-
sistor is cut off, a flow of current in the base circuit
thereof is maintained. This base current may vary be-
tween different transistors of the same type and, ac-
cordingly, in order to compensate for this variation in
base current, a pair of rectifiers 163¢ and 1640 is pro-
vided. = These rectifiers are respectively connected be-
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tween the condenser 1614 and the base electrode of the
transistor 1620 and between the condenser 1624 and the
base electrode of the transistor 1618, Therefore, when
the potential between either of the condensers 1614 or
1624 and its associated base electrode is negative, the
associated rectifier is rendered nonconductive to prevent
the flow of current in the base elecirode circuit of the
associated transistor,

The output of the muitivibrator 1681 is continuously
applied to the output amplifier 1682 through a rectifier
1665 which is connected to the emitter electrode of a
transistor 1650. The rectifier 1665 is so poled that a
train of megative pulses is applied to the emitter elec-
trode to periodically cut off conduction in the transistor
1656. Further, since the mmitivibrator 1661 is continu-
ously effective and since output pulses from the pulse
generator 1608 are only desired during pulse transmit-
ting operaticns of the clock and calendar circuit 133,
the transistor 4650 normally is not effective to operate
and release the pulse generator relay 16PG which is in
the collector circuit thereof.

In order to render the output amplifier 1662 effective,
ground is applied to a conductor 1538 by the clock and
calendar circuit 133, thereby reducing the negative pe-
tential supplied to the emitter electrode of the transistor
1650 by grounding one leg of a voltage divider includ-
ing a pair of resistances 1692 and 1693. In addition,
grounding the conductor 153% connects the coliector elec-
trode of the transistor 165 to ground through the op-
erating winding of the relay 16PG. Accordingly, follow-
ing the application of ground to the conductor 1530, op-
eration of the tranmsistor 165¢ - intermittently operates
and releases the pulse generator relay 16PG, thereby to
open and close a plurality of contacts 15PG1 to 15PG4
controlled thereby.

Since the tramsistor 1650 is intermittently rendered
conductive and nonconductive under the control of the
output voltage supplied from the multivibrator 1661, a
rectifier 1655 is connected between the emitter and base
electrodes of the transistor 1650 to conduct current to-
ward the base electrode thereof during the intervais in
which the resistor is not conducting, thereby to provide
a balanced load for the multivibrator 1681. Further,
since the operating winding of the relay 16PG is inter-
mittently energized, a rectifier 1666 is shunted around
the operating winding of this relay to eliminate inductive
surge voltages which may arise from pulsing the. operat-
ing winding of this relay.

To initiate seizure of the clock and calendar circuit

133 following the receipt of answering supervisory sig- 5

nals, the trunk circuit 126, as described abeve, intercon-
nects the operating winding of the pickup relay i9PU
with the common conducter 1852 by closing the con-
tacts 10SRS2. This conductor, if the calendar guard
relay 14CG is released, receives ground from a path ex-
tending from the grounded and closed contacts 178TC3
through the normally closed contacts 17SX1 or 17SG1,
17CG1, 17STC1, and 17PCS1. The provision of ground
on the conductor 1052 cperates the pickup relay 18PU
in the trunk circuit 126 to complete a holding circuit
for this relay which extends through the common con-
ductor 1051 and one of the pairs of normally closed
contacts 17SX1 or 17SG1 to ground at the contacts
17STC3.

The operation of the pickup relay 19PU also applies
ground to the calendar start lead 1853, and this ground
is extended thrcugh a plurality of normally closed con-

tacts 183TC2, 18PCS2, and 18PC3 to operate a calendar -

alarm relay 18ALC.  The operation of this relay closes
a plurality of contacts 18ALC1 and 18ALC3 and opens
a pair of contacts 18ALC2. The closure of the contacts
18ALC3 prepares a path for applying ground to the con-
ductor 1538 which extends to the pulse generator 1600
through a cable 1568. The opening of the contacts
I8ALC2 opens a point in one operating circuit for a third
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calendar alarm relay 18ALT.  The closire of the cosi-
tacts 38ALC1 completes an obvious energizing path for
a second calendar alarm relay 18ALO which extends
through a pair of normally closed contacts 18PCi. The
closure of the contacts 13ALCI also provides main hold-
ing ground for both the counting chain 1$§% and the
steering circuit 1$58.

The operation of the second calendar alarm relay
18ALO closes a pair of normally open contacts 17ALO1,
thereby to provide an alternative source of holding ground
for the conductor 1051.

The provision of main holditig ground by the closure
of the contacts18ALC1 illuminates a lamp 1926 to visibly
indicate the seizure of the circuit 133 and also completes
an operating path for a calendar start relay 18STC, which
path extends through either of two pairs of normally
closed contacts 19SG1 or 19SX4. The operation of the
calendar start relay 19 STC opens a plurality of contacts
15S8TC1, 17STCH, 17STC3, 18STC2, and 185TC4, and
closes a plurality of contacts 17STC2, 17STC4, 18STC1,
18STC3, and 185TCS, The contacts 18STC3 and 18STC4
are of the preliminary operate type so that the contacts
18STC3 are closed and the contacts 18STC4 are opened
prior to the remaining contact operations caused by the
energization of the calendar start relay 19STC. The
closure of the contacts 18STC3 completes a holding cir-
cuit for the calendar alarm relay I8ALC which includes
a resistor 1868 in series with a condenser 1861. The
normally closed contacts 18STC4, which are strapped
directly to ground, provide a charging circuit for the con-
denser 1861 so that this condenser is fully charged at the
time that the contacts 18STC3 are closed. The closure of
the contacts 185TC3 permits the condenser 1861 to dis-
charge through the resistor 1861 and the relatively high
resistance winding of the calendar alarm relay 13ALC to
maintain the calendar alarm relay 18ALC operated for
a predetermined period of time. This time interval, which
may be approximately eight seconds, is long enough to
complete the transmission of date and time information
to the associated trunk circuit 126 and its trunk recorder
127 if the circuit 133 is in proper operating condition.

Following the closure of the contacts 18STC3, the con-
tacts I8STC2 are opencd, thereby interrupting the pre-
viously described operating circuit for the calendar alarm
relay 18 ALC which, however, remains operated due to
the discharge of the condenser 1861 through the winding
thereof. The opening of the contacts 17STC1 interrupts
the path for applying ground to the conductor 1852, and
the removal of ground therefrom prevents the pickup
relays in additional trunk circuits from becoming cperated,
and, accordingly, prevents seizure of the clock and cal-
endar circuit 133 by more than one of the plurality of
trunk circuits having access thereto. The contacts 17STC4
and 17STC3 form a make-before-break contact arrange-
ment so that the closure of the contacts 17STC4 to con-
nect the closed and grounded contacts 17ALO1 to the
conductor 1651 prior to the opening of the contacts
17STC3 to open the circuit described above maintains the
relay 16PO operated.

The opening of the contacts 15STC1 removes the
ground source utilized in operating the display relays
14DS and 14DST, thereby preventing a lamp display op-
eration during the pericd in which pulse information is
being transmitted to the trunk recorder 126. The closure
of the contacts 185TC5 completes the previously prepared
circuit for applying ground fo the conductor 15380, there-
by to initiate operation of the pulse generator relay 16PG.
The closure of the contacts 18STC1 prepares an operating
circuit for the third calendar alarm relay 18ALT, which
circuit is interrupted at the open contacts 18ALC2.

The closure of the contacts 17STC2 applies ground
through a plurality of normally closed contacts 17SA1,
175B1, 178C1, 17SD1, 17SE1, and 17SF1 controlled by
relays forming the steering circuit 195¢ to a conductor
MO which extends through a cable 1749 to the wipers
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17MO3 and 17MO4 of the months rotary switch. As
described above, these wipers are selectively positioned
in engagement with the contacts associated therewith in
accordance with the numerical designaticn of the current
month, and the ground applied thereto conditions the
counting chain 1999 to provide a series of mark pulses
representing the value of the digital designation of this
month.

Assuming that the above described call from sub-
station A to substation C was completed, as indicated by
the receipt of answering supervisory signals, at 5:31 p.m.
on December 24, 1955, the wiper 17MO4 is in engagement
with the fifty-second contact, thus applying ground to the
marking conductor designated “12” in FIGS. 17 and 15 of
the drawings. As described above, the relay 16PG is
now operative so that the contacts i5PG1, 15PG2, 15PG3,
and 15PG4 are continuously and intermittently opened
and closed. Further, when the contacts 18ALC1 are
closed, ground is applied to a conducter 1540 which ex-
tends through a cable 1560 to be conmected to the trans-
fer spring common to the above identified contacts of
the pulse generator relay 16PG.

In order to initiate sequential operation of the counting
chain 19€9, when the contacts 15PG2 are first closed
following the seizure of the clock and calendar circuit
133, ground is applied from the transfer spring through
a path including the normally closed contacts 15PCI,
15882, 18XX2, 18XZ3, and 16XY3 to cause the operation
of a first counting relay 16XA in the counting chain
1560. Operation of the relay 16XA closes a plurality of
contacts 15XA1, 16XA1, 16XA2, and I8XAL. The clo-
sure of the contacts 16XA2 completes a holding circuit
extending to the main ground provided by the closure
of the contacts i8ALC1 through a plurality of normally
closed contacts 19XZ1 and 18SS2, thereby to provide a
circuit for meaintaining this relay operated when the con-
tracts 15SPG2 are opened.

The closure of the contacts 18X A1 closes one point in
an operating circuit for a second counting relay 18XB.
The closure of the contacts 15X Al prepares a test circuit
interconnection the “1” marking conductor and a sender
switch relay 15S8S. The closure of the contacts 16XA1
prepares an operating path for a relay 16XX, which path
extends to the now open contacts 15PG3 controlled by
the pulse generator relay 16PG.

The closure of the contacts 15PG4 concurrently with
the closure of the contacts 15PG2 extends ground over
a conductor 1559, forming a part of the cable 1568, and
through a plurality of normally closed contacts 18PCS4
and 18SS4 to the mark pulse conductor 1655. The appli-
cation of ground to the conductor 1055 operates the re-
lays 9MK and 12MKS in the trunk circuit 126 to en-
ergize the mark pulse head 80¢ in the trunk recorder 127,
thereby to record a pulse on the magnetic tape 125¢0
thereof immediately following the space pulse indicating
the end of the group of impulses representing the units
digit of the called station number, as shown in FIG. 120A
of the drawings.

The release of the pulse generator relay 16PG closes
the contacts 15PG1 and 15PG3 and opens the contacts
15PG2 and 15PG4. Opening the contacts 15PG2 inter-
rupts the operating circuit for the first counting relay
16XA, but this relay is maintained operated through the
above described holding circuit. Opening the contacts
15PG4 removes ground from the mark pulse conductor
1055 to release the relay 9MK in the trunk circuit 126,
thereby terminating the recording of the first mark pulse
of the months designation on the magnetic tape 12000.
Closure of the contacts 15PG1 does not serve any useful
function at this time, but the closure of the contacts
15PG3 applies ground to the operating path for the relay
16XX prepared by the prior closure of the contacts 16XAL
so that this relay is operated.

Operation of the relay 16XX closes a plurality of con-
tacts 15XX1, 16XX2, and 18XX1 and opens a plurality
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of contacts 16XX1, 18XX2, and 18XX3. The conatacts
16XX2 and 16XX1 form a make-before-break contact
arrangement so that the prior closure of the contacts
16XX2 completes the same holding circuit for the relay
16X, as described above, for the relay 16XA. 'The open-
ing of the contacts 16XX1 opens the previously described
operating circuit for the relay 16XX. The opening of the
contacts 18XX3 serves no useful function at this time.
The opening of the contacts 18XX2 interrupts, at a second
point, the above described operating path for the relay
16X A, and the concurrent closure of the contacts 18XX1
prepares an operating path for the relay 18XB. The
closure of the contacts 15XX1 completes the path previ-
ously prepared by the closure of the contacts 15XAl for
connecting the operating winding of the sender switch
relay 15S8S with the “1” designated marking conductor.
However, the sender switch relay 15SS is not operated at
this time inasmuch as ground is applied to the “12” desig-
nated marking conductor under the control of the wiper
17MO4, as described above.

When the pulse generator relay 16PG is next operated,
the contacts 15PG1 and 15PG3 are opened, the opening
of the contacts 15PG3 interrupting, at a second point, the
above described operating circuit for the relay 16XX
which, however, remains operated over the holding circuit
completed through the closed contacts 16XX2. Con-
currently, therewith, the contacts 15PG2 and 15PG4 are
again closed, the closure of the contacts 15PG4 providing
ground on the mark pulse conductor 1055 over the path
described above to cause the recording of a second mark
pulse on the magnetic tape 12600.

The closure of the contacts 15PG2 completes the above
described and prepared operating circuit for the second
counting relay 18XB, this path extending through the
closed contacts 15PC1, 15552, 18XX1, and 18XAl. Op-
eration of the second counting relay 18XB closes a plu-
rality of normally open contacts 15XB1, 18XB1, 18XB2,
and 18XB3. The closure of the contacts 18XB2 com-
pletes a holding path for the relay 18XB which extends to
main ground through a pair of normally closed contacts
18XY1. The closure of the contacts 18XB3 prepares a
portion of an operating circuit for a third counting relay
18XC. The closure of the contacts 18XBI1 prepares a
portion of an operating circuit for a relay 18XZ, which
path extends to the open contacts 15PG3. The closure
of the contacts 15XB1 prepares a portion of a test circuit
for interconnecting the “2” designated marking conductor
with the operating winding of the sender switch relay 15SS.

When the pulse generator relay I6PG next releases,
the contacts 15PG2 and 15PG4 are opencd and the con-
tacts 15PG1 and 15PG3 are closed. The opening of the
contacts 15PG4 terminates the application of ground to
the mark pulse conductor 1955, thereby terminating the
energization of the mark pulse head 80¢ in the trunk
recorder 127. The opening of the contacts 15PG2 opens
the above described operating circuit for the second
counting relay 18XB, but this relay is maintained operated
by the holding circuit extending through the contacts
18XB2. The closure of the contacts 15PG3 applies
ground through the path previously prepared by the clo-
sure of the contacts 18XB1 to cause the operation of the
relay 18XZ, this circuit including a pair of normally
closed contacts 18XZ2.

Operation of the relay 18XZ opens a plurality of nor-
mally closed contacts 18XZ2, 18XZ3, and 19XZi and
closes a plurality of normally open contacts 15XZ1i,
18XZ1, and 18XZ4. The contacts 18XZ1 and 18XZ2
form a make-before-break contact arrangement so that the
prior closure of the contacts 18XZ1 completes a holding
circuit for the relay 18XZ which extends to main ground
through the contacts 18XY1, the opening of the contacts
18XZ2 interrupting the above described operating circuit
for the relay 18XZ. The opening of the contacts 18XZ3
performs no wseful function at this time, but the con-
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current closure of the contacts 18XZ4 prepares another
point in the operating circuit. for the third counting relay
18XC. '

The closure of the contacts 15XZ1 completes the above
prepared circuit for interconnecting the operating winding
of the sender switch. relay 15SS with the “2* designated
marking conductor, but the sender switch relay 158S is not
operated- at this time since ground is applied to.the “12”
designated marking conductor.

The opening of the contacts 19X71 interrupts the hold-
ing circuits extending from main ground to the operating
windings of the relays 16XA and. 16XX so that these
relays. release to return to a normal condition. The re-
lease of the relay 16XX to close the contacts 18XX2 and
to open the contacts 18XX1 completes a circuit for con-
necting the operating winding of the third counting relay.
18XC to the open contacts. 15PG2. The remainder of
the contact operations- produced by releasing the relays
16XA and 16XX merely aids in restoring the counting
chain 196§ to a normal condition,

When the pulse generator relay 16PG is again operated,
the- contacts 15PG3 are opened to interrupt, at a second
point, the above described operating circuit for the relay
18XZ. Concurrently, therewith, contacts 15PG2 and
15PG4 are closed, the closure of the contacts 15PG4
serving to again apply ground to the mark pulse conductor
1855, thereby to record the third mark pulse in the group
of mark pulses on the tape 12000 represcnting the months
designation. The closure of the contacts 15PG2 completes
the above prepared cirenit for operating the third counting
relay 18XC so that this relay operates to close a plurality
of contacts 16XC1, 16X C2, 15XC1, and 18XCI.

The closure of the contacts 18XC1 completes a hold-
ing path for the relay 18XC extending t6 main ground
through the normally closed contacts 18XX3. The clo-
sure of the contacts 16XC2 prepares a portion of an
operating path for a fourth counting relay 16XD. The
closure of the contacts #6XC1 prepares a portion of an
operating path for a relay 16XY, and the closure of the
contacts 15XZI prepares a portion of a test path for
interconnecting the operating winding of the sender switch
relay 158S with the “3” designated marking conductor.

Release of the pulse generator relay 16PG opens the
contacts 15PG4 to terminate the application of ground to
the mark pulse conductor 1055 and opens the contacts
15PG2 to interrupt the above described operating circuit
for the third counting relay 18XC, this relay rémaining
operated over the holding circuit provided at the closed
contacts 18XC1. Concurrently therewith, the closure of
the contacts 15PG3 completes the above prepared operat-
ing circuit extending through the closed contacts 16XC1
and 16XY1 for operating the relay 16XY.

The operation of: the relay 16XY closes a plurality of
contacts 15XY1, 16XY2, and 16XY4 and opens a plu-
rality -of contacts 16XY1, 16XY3, and 18XY3i. The con-
tacts 16XY1 and 16XY2 form a make-before-break con-
tact arrangement so that the closure of the contacts 16XY?2
completes a- holding circuit extending to main ground
through the closed contacts 18XX3 prior to the opening
of the contacts 16X Y1 to interrupt the above described
operating circuit. The closure of the contacts 16XY4,
together with the concurrent opening of the contacts
16XY3, prepares another portion of the operating circuit
for the fourth counting relay 16XD.

The closure of the contacts 15XY1 interconnects the
operating winding of the sender switch relay 1538S with
the “3” designated marking conductor through a path
including the previously closed contacts 15XC1, but the
sender switch relay 15SS is not operated at.this time since
ground is not present on the “3” designated conductor.

The opening of the contacts 18XY1 interrupts the
above described holding circuit for the counting relay
18XB and the relay 18XZ so that these two relays are
released. The closure of the contacts 18XZ3, due to the
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release. of the relay 18XZ, prepares another. portion of
the operating circuit for the fourth counting relay -16XD.
The remaining contact operations caused. by the release
of the relays 18XZ and 18XB. merely serve to aid in -
restoring the couating chain 1966 to.a normal condition.

The next eight cycles of operation of the pulse gen-
erator relay 16PG to open and close the contacts asso-
ciated therewith causes the operation and release . of
the following relays: 16XD, 16XX, 18XE, 18XZ, 18XF,
16XY, 19XG, 16XX, 18XH, 18X7, 18X1, 16XY, 19XJ,
and 16XX. These eight cycles of operation also causes
the operation of a twelfth counting relay 18XK and the
relay 18XZ, but not the release thereof. During: this
sequential operation of the relays forming the counting
chain 1909, eight additional mark pulses are applied to
the magnetic tape 12800 in the trunk recorder 127 so
that, at the end of this eleventh cycle of operation of the
pulse generator relay 16PG, eleven mark pulses. are re-
corded on the magnetic tape 1200¢. In addition, the se-
quential operation of the relays 16XB, 18XZ7, 18XF,
19XG, 18XH, 18X]J, 19XJ, and 18XK causes the sequen-
tial interconnection of the operating winding of the sender
switch relay 1588 with the marking conductors designated
by the digits “4” to “11,” inclusive, but this relay is not

5 operated inasmuch.as marking ground is mot present on

any of these conductors.

When the pulse generator relay 16PG is operated for

the twelfth time, the contacts 15PG3 are opened and the
contacts 15PG2 and 15PG4 are closed. for the twelfth
time- so that the contacts 15PG4 apply ground to the
mark pulse conductor 1855, thereby to record the twelfth
mark pulse on the magnetic tape 12060. The closure
of the contacts 15PG2- completes an operating  circuit
for the twelfth counting relay 18XL, this path extending
through the clesed contacts 15PC1, 15852, i8XX2,
18X74, and 18XK3. The operation of the twelfth count-
ing relay 18XL closes a. plurality of. contacts 15XL1,
16X1L1, 18X11, and 19XL1. The closure of the contacts
I18XL1 completes 2 holding circuit for the relay 18X1,
extending to the. closed comtacts 18XX3. The. closure
of the contacts 19XL1 prepares a portion of an operating
circuit for a thirteenth counting relay 19XM. The clos-
ure of the contacts 16XL% prepares. a. portion of an
operating circuit for the relay 16XY.
When. the pulse generator. relay 16PG releases to
open the contacts 15PG2 and 15PG4, ground is. removed
from the mark pulse conductor 1055 and the operating
circuit for the twelfth counting relay 18XL is. opened,
this relay remaining operated through the holding circnit
provided by the closed contacts 18X1.1. Concurrently,
therewith, the contacts 15PG3 are closed to operate.the
relay 16XY. Operation of the relay 16XY opens the
contacts 16XY1; 16XY3, and 18XY1 and closes the con-
tacts 18XY1, 16XY2, and 16XY4. The opening of the
contacts 18XY1. interrupts the. holding. circunit. for. the
relays. 18XK and 18XZ, thereby releasing these relays.to
partially return the counting chain 1900 to.a normal con-
dition, The closure of the contacts 16XY2. completes
a holding circuit for the relay 16XY and the opening of
the contacts 16XY1 interrupts the operating circuit: for
this. relay. 'The operation of the contacts 16XY3. and
16XY4 produces no useful function at this time.

The closure of the contacts 15XY1 terminates this
cycle of counting: operation of the counting chain 1908
by interconmecting the operating winding. of the sender,
switch relay 15SS with the grounded marking conductor
designated as “12” through a path including the closed
contacts 1SXL1 and 15XY1. Operation of the sender,
switch relay 15SS opens a plurality. of contacts 15582,
18552, 18554, and 195852, and closes a plurality of contacts
15851, 17SS1, 18SS1, 18SS3, 18SS5, and. 19SS1L.

The closure of the contacts 18SS3 completes an. alter-
native. path for grounding the conductor 1530; and. the
opening.of the contacts 15852 interrupts the path extend-
ing to the contacts 15PG2 for pulsing the counting chain
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1900. The closure of the contacts 15SS1 prepares a
path extending from the operating winding of the sender
switch relay 5SS to the open contacts 15PG2.

The contacts 18551 and 18SS2 from a make-before-
break contact arrangement which transfers the main hold-
ing ground for the counting chain 1900 from the grounded
and closed contacts 18 AL.C1 to the closed contacts 15PG3.
The opening of the contacts 18SS4 disconnects the mark
pulse conductor 1055 from the contacts 15PG4 and the
closure of the contacts 18SS5 interconnects the space pulse
conductor 1054 with these contacts. The closure of the
contacts 175S1 provides a shunt around the contacts
17SA1 for applying ground through the wipers 17MO3
and 17MO4 of the months rotary switch, thereby main-
taining ground on the operating winding of the sender
switch relay 15SS.

The closure of the contacts 195S1 initiates operation
of the steering circuit 1959 by compieting an operating
circuit for a first steering relay 18SA which extends from
closed and grounded contacts 18ALC1 through a plurality
of closed contacts 19SS1, 19SX3, 19SY2, and 18SZ2.
Operation of the first steering relay 18SA closes a plural-
ity of contacts 185A1, 19SA1, and 1%SAZ and opens a
pair of contacts 17SAL. The closure of the contacts
18SA1 completes a holding circuit for the first steering
relay 18SA. The closure of the contacts 19SAX prepares
on operating circuit for a second steering relay 19SB,
and the closure of the contacts 19SA2 prepares an op-
erating circuit for a relay 18SX.

The opening of the contacts 17SA1 opens the above
described circuit for applying ground to the wiper 17MO3
and 17MO4, but the preceding closure of the contacts
17SS1 provides a shunt around these contacts. The clos-
ure of the contacts 17SA2 applies ground to a conductor
DT which extends through the cable 174@ and is con-
nected to the wipers 17DT1 and 17DT2, thereby to apply
ground to the contacts representing the value of the
tens days digit. In the illustrative example set forth
above, the call from the substation A to the substation
C was assumed to have been placed on December 24,
and, accordingly, the wiper 17DT2 is in engagement
with the twenty-fourth contact which is connected to the
“3” designated marking conductor.

When the pulse generator relay 16PG is again operated,
the contacts 15PG4 and 15PG2 are closed following the
opening of the contacts I5PG3. Opening the contacts
15PG3 removes holding ground from the operated relays
18XL and 16XY, this holding ground extending through
the closed contacts 185SS1. The release of these two re-
lays aids in restoring the counting chain 1968 to a normal
condition. Incident to the release of these relays, the
contacts 15X1L.1 and 15XY1 are opened, thereby inter-
rupting the operating path for the sender switch relay
15SS. However, this relay does not release inasmuch as
the closure of the contacts 15PG2 applies ground through
the closed contacts 15PC1 and 15SS1 to maintain the
sender switch relay 15SS operated.

The closure of the contacts of the contacts 15PG4
completes a circuit for applying ground to the space pulse
conductor 1054 which extends from the closed and
grounded contacts 18ALCI through the conductor 1540,
the closed contacts 15PG4, the conductor 1558, and the
closed contacts 18PCS4 and 18SS5. The application of
ground to the space pulse conductor 1854 causes the se-
quential operation of the relays 8SP and 12SPS in the
trunk circuit 126 to energize the space pulse head 810
in the trunk recorder 127, thereby causing the recording
of a space pulse immediately following the last of the
group of twelve mark pulses forming the recorded desig-
nation of the month, i.e. December (FIG. 120A).

When the pulse generator relay 16PG next releases,
the contacts 15PG2 and 15PG4 are opened and the con-
tacts 1SPG3 are closed. The opening of the contacts
15PG4 removes ground from the space pulse conductor
1054, thereby terminating the recording of the space pulse
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following the month designation. The opening of the
contacts 15PG2 removes holding ground from the op-
erating winding of the sender switch relay 15SS, thereby
permitting this relay to release and in doing so to open
the plurality of contacts 15SS1, 17SS1, 18SS1, 18583,
18SS5, and 19SS1 and to close the contacts 15SS2, 18852,
18554, and 19SS2. The opening of the conmtacts 15551
interrupts, at a second place, the holding circuit for the
sender switch relay 15SS, and the closure of the contacts
158S2 reestablishes the pulsing path for the counting
chain 1560. The opening of the contacts 18SS1, together
with the closure of the contacts 18552, provides the count-
ing chain 1960 with holding ground from the closed and
grounded contacts 18ALCI. The opening of the con-
tacts 18SS3 opens ome path for applying ground to the
conductor 1530. The closure of the contacts 18554 con-
nects the mark pulse conductor 1055 with the open con-
tacts 15PG4, and the concurrent opening of the contacts
18385 disconnects the space pulse conductor 1054 there-
from. The opening of the contacts 17851 removes the
ground shunt around the contacts 17SA1 and 17SA2 con-
trolled by the first steering relay 18SA and, accordingly,
removes ground from the wipers 17MO3 and 17MO4 of
the months rotary switch.

The opening of the contacts 19SS1 interrupts the pre-
viously described circuit for operating the first steering
relay 18SA, but this relay remains operated due to the
holding circuit provided by the closed contacts 18SA1
and 18SY1. The closure of the contacts 19552 completes
the previously prepared circuit for operating the relay
183X, which circuit extends from the main holding ground
provided by the closed and grounded contacts 18ALC1
through the closed contacts 19552, 19SA1, 185SX2, and
18SY2. The operation of the relay 18SX closes a plu-
rality of contacts 18SX1 and 19SX2 and opens a plurality
of contacts 17SX1, 18SX2, 19SX1, 19SX3, and 19SX4.
The contacts 18SX1 and 18SX2 form a make-before-
break contact arrangement so that the closure of the con-
tacts 185X1 completes a holding circuit for the relay
18SX prior to the opening of the contacts 185X2 to
interrupt the above described operating circuit.

The opening of the contacts 17SX1 performs no use-
ful function at this time, and the opening of the contacts
19SX4 opens one operating circuit for the calendar start
relay 19STC, but this relay is maintained operated by
the closed contacts 19SG1. The opening of the contacts
19SX3 interrupts, at an additional point, the above de-
scribed operating circuit for the first steering relay 18SA,
and the concurrent closure of the contacts 19SX2 pre-
pares another portion of the operating path for the sec-
ond steering relay 1%SB. The opening of the contacts
19SX1 performs no useful function at this time.

Accordingly, in response to the cylic operation of a
number of counting relays in the counting chain 1900,
which is equal to the numerical designation of the con-
ductors selectively marked under the control of the rotary
switches and the steering circuit 1950, cyclic counting op-
eration of the counting chain 1908 is terminated, thereby
to terminate the transmission of mark impulses over the
mark pulse conductor 1055 to the associated trunk re-
corder. In response to the termination of a cycle of opera-
tion, the counting chain 1909 is restored to a normal con-
dition, and the sender switch relay 15SS prepares a circuit
for applying a single space pulse to the space pulse conduc-
tor 1054, thereby to indicate the end of the group of mark
pulses representing the months numerical notation. Con-
currently with terminating operation of the counting chain
1200, the steering circuit 1950 is operated through a
single step so that ground is removed from the months
wipers 17MO3 and 17MO4 and marking ground is ap-
plied to the wipers £7DT1 and 17DT2, thereby to ground
a selected one of the marking conductors in accordance
with the value of the tens days digit.

As described above, the operation of the first steering
relay 18SA causes the application of marking ground to
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the.“3* designated marking condugtor. The.pulse gen-
erator: 1680 thereafter canses the sequential operation.of

the pulse. generator relay 16PG. so that the. counting
chain. 1900 is operated, as described above, to,transmit:
three: mark pulses to the mark pulse. conductor 1055

representing the value of the tens days digit.  The count-
ing. operation: of the. circuit 1900 is terminated by the

closure. of the contacts 15XC1 and 15XY1 to complete.
an . operating. circuit for the sender switch relay 158S, As

described above, the operation of the sender switch relay
applies.a ground.pulse to the space pulse conductor 1054
following the group of three mark pulses representing the
value of the tens days digit and-also restores the operated
relays.in the counting chain 1990,

Further, in operating, the sender switch relay %5SS
closes the contacts 198S1 to complete the prepared cir-
cuit for operating the second steering relay 12SB. Op-
eration of the second steering relay 19SB closes a plurality
of contacts 17SB2, 19SB1, 19SB2, and 19SB3 and opens
a pair. of contacts 17SB1. Closure of the contacts 19SB2.
completes a holdmg circuit for the second steering relay
19SB which extends to. main grouad through a pair of
closed ‘contacts 19SZ1.

The closure of the contacts ¥7SB2 and: the opening
of the contacts 17SB1 prepare a circuit for applying,
ground through a conductor DU and. the cable - 1740_
to-the wipers 17DT3 and 17DT4 which are positioned in
engagement with the contacts representing the value of,
the units days digit. The closure of the contacts 19SB3
prepares. an operating circuit for a relay 18SY, and the
closure of the contacts 19SB1 prepares a portion of an
operating circuit for a third steering relay 19SC.

When.the sender switch relay 13SS is released by the
release of the pulse generator relay 16PG, the contacts
19SS2 are. closed to complete an operatmg circuit for
the relay 18SY which extends from main ground through
the closed contacts 1$5B3, 185Y4, and 185Z3. Operation
of the relay 18SY closes a plurality of contacts 18SY3
and 19SY1 and opens a plurality of contacts 18SY1,
185Y2, 18SY4, and 195Y2. The contacts 185Y3 and
185Y4 form a make-before-break contact arrangement so
that the closure of the contacts 185Y3 prior to the open-
ing of the contacts 285Y4 to open the cperating circuit
for the relay 18SY completes a holding circuit therefor
extending to main ground. The opening of the contacts
198Y2 and the closure of the contacts 19SY1 prepares
a portion of an operating circuit for the third steering
relay. 19SC.

The opening of the contacts I8SY1 interrupts the
holding . circuit for the first steering relay 18SA so that
this relay. releases. In releasing, the relay 18SA closes
the contacts 17SAL to complete a circuit for applying
ground to a marking conductor in accordance with the val-
ue.of the days units digit. This circuit extends from the
closed and grounded contacts 17STC2 through the closed
contacts 178A1, 175B2, the conductor DU, and the wiper
17DT4 to the contact 24. Since, as assumed above, the
call was: extended from the calling substation A on. the
twenty-fourth of December, the application of ground to
the contact 24 applies marking ground to the “5” desig-
nated conductor. The remaining contact operations
caused, by the release of the first steering relay 18SA
merely serves. to partially restore the steering circuit 1950
to a normal condition.

The opening of the contacts 18SY2 interrupts the
holding circuit for the relay 18SX so that this relay. re-
leases. The release of this relay closes the contacts
19SX3, thereby to prepare an additional portion of the
above described operating circuit for the third steering
relay 19SC. The remaining contact operations caused by
the release-of the relay 18SX merely aids in restoring the
steering circuit. 1959 to.a normal condition,

In order to.provide a record of the value of the days
units digits, the counting relays XA to XE in the counting
circuit: 1900 are sequentially operated to. transmit: five
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ground pulses to, the. conductor, 1055; thereby-to provide
five. recorded mark pulses representmg the. units. days.
unit- “4” In. response. to the closure of the. contacts.
15XE1 and the subsequent. closure of. the contacts 15XZ2;

. the sender switch relay. 155S.is again operated.

The operation of. the: sender switch relay 15SS; in.
addition, to- termmatmg the countmg operation of: the
chain 1900 closes the pair, of contacts 19SS1 to complete
the above described operatlng circuit, for the third steer-
ing.relay- 19SC; thereby causing this.relay to. operate to
close a, plurality of: contacts 17SC2, 185C1, 19SC1, and
198C2 and to open the pair- of contacts 17SCl The
closure: of the contacts 19SC1. prepares- a holding circuit
for the.third steering relay 19SC which. extends. through
the normally closed: contacts- 19SX1. to_the main ground
conductor. - The closure of the contacts 18SC1 prepares a
portion of an operating.circuit. for a fourth steering relay
18SD.  The. closure of the. contacts 19SC2. prepares. an.
operating circuit for a relay- 198Z. The opening of the
contacts 17SCL and the closure of the contacts 17SC2
prepares. a circuit- for- applying. ground to a.tens hours
conductor -HT.,

In addition, the above described operation of the
sender switch relay 15SS. also. applies ground to the space
pulse. conductor 1054, thereby to. record- a space pulse
on the tape 1200¢ (FIG. 120A)- following the group of
five mark. pulses representing the value of the units days
digit. 'When. the: sender switch relay. 15SS. is released,
thereby to clo_s‘e‘the,coqtacjts 19SS2; the relay 19SZ is.
operated over-a circuit including the closed contacts 19SC2
to open a plurality of contacts 19SZ1, 19572, 18572, and
18SZ3 and to close a plurality of contacts 18SZ1 and
19573. The contacts 19SZ3 and. 19SZ2 form a make-
before-break contact arrangement so. that. the. closure of
the contacts 19SZ3 prior to. the opening. of. the contacts
18872 completes a holding circuit for the relay 19SZ
which extends through the normally closed contacts 19SX1,,
to the main ground conductor.

The operations of the contacts 18SZ1 and 18SZ2. pre-
pare an additional portion. of- the operating circuit. for
the fourth steering relay 18SD. The opening of the con-
tacts’ 18SZ3 interrupts the holding circuit for the relay
18SY so that this relay releases: to aid: in. partially restor-
ing the steering circuit. 1958:to a normal, condition. The
opening of the contacts' 19SZ1 interrupts the holding
circuit for the second steering relay 19SB so that this
relay releases to aid:in restoring the.steering circuit 1959
to a.normal condition and; in closing the contacts 17SB1;
to complete the circuit for applying marking ground. to
the wiper representing the value of the tens hours digit.

More specifically, the closure of the contacts 17SB1
extends ground: through the tens hours digit conductor.
HT to the wiper 14HR4 which is positioned in-engage-
ment with the seventeenth contact, inasmuch as, as as-
sumed above, the call between the substations A and C
was placed at 5:31 p.m. Since December 24 of 1955 is
not a holiday or Sunday, the business hour modifying
means are effective. and the ground applied from the
wiper 14HR4 to the seventeenth contact is extended
through the normally closed contacts 15DS3 and. 15HY2,
the plug 1581 and the jack 1583 fo the “5” designated
conductor. The application of ground to this marking
conductor, which was previously grounded under the con-
trol of the operated steering relay 19SB, does not again
cause the operation of the sender switch relay 15SS at
this time Inasmuch as the relays 18XE and 15XZ in the
counting circuit 1900 have been released. The application
of ground to the “5” marking conductor, in causing the
recording facilities to print the digit “4” as the.tens hours
digit, indicates that the call was placed during. business
hours. on a.day other-than a holiday or Sunday,

In. a manner-similar to that described above, the steer-
ing circuit 1950 operates to.release. the relays: 19SC and
19SZ and to.operate and, release the relays 18SD, 18SX,
19SE, and 18SY and to then.operate the relays 19SF and
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19SZ in the above described order, thereby to cause the
sequential application of marking ground to the hours
units minutes wiper 177MU1L. In response to the applica-
tion of marking ground to the contacts associated with
these wipers, the counting chain 1900 cyclically and suc-
cessively operates, as described in detail above, to trans-
mit five mark pulses representing the tens hours digit,
ten mark pulses representing the units hours digit, four
mark pulses representing the tens minutes digit, and two
mark pulses representing the units minutes digit, all but
the last of these groups of mark pulses being followed by
a space pulse, as shown in FIG. 120A. These mark
pulses, when utilized by the recording facilities, cause the
printing of the time notation “4731” thus indicating that
the call was placed, as assumed above, at 5:31 p.m. on a
normal business day.

As set forth above, the transmission of the seventh
group of mark pulses to the associated trunk recorder
127 to represent the value of the umits minutes digit is
controlled by the operated relays 19SF and 19SZ in the
steering circuit 1950. Accordingly, when, following the
operation of the relays 18SB and 18XZ in the counting
chain 190¢, the sender switch relay 15SS is again operat-
ed to terminate the transmission of the group of mark
pulses representing the units minutes digit, the contacts
19SS1 are closed to complete an operating circuit for a
seventh steering relay 18SG, which circuit is prepared by
the closed contacts 18SF1 and 18SZ1 controlled by the
operated relays 19SF and 19SZ in the steering circuit
1950. The operation of the seventh steering relay 185G
closes a plurality of contacis 18SG2 and 198G2 and opens
a plurality of contacts 17SG1, 18SG1, and 19SG1. The
closure of the contacts 18SG2 completes a holding cir-
cuit for the seventh steering relay 18SG which extends
to the main ground conductor.

The closure of the contacts 19SG2 prepares an operat-
ing circuit for the relay 18SX. The opening of the con-
tacts 19SG1 interrupts one of the pair of parallel paths
for maintaining the slow-to-release calendar start relay
19STC operated, but this relay remains energized through
the closed contacts 19SX4. The opening of the contacts
18SG1 interrupts one of the plurality of paths for apply-
ing ground to the conductor 1530, but ground is applied
thereto through the closed contacts 185S3. The opening
of the contacts 17SG1 opens one of the parallel paths
for applying ground to the hold conductor 1851, but, due
to the parallel path provided by the closed contacts
178X1, ground is not removed from this conductor at
this time.

When the pulse generator relay 16PG is next operated
to close the contacts 15PG2 and 15PG4 and to open the
contacts 15PG3, the relays 18XZ and 18XB are released
and ground is applied to the space pulse conductor 1654,
thereby to record a space pulse on the magnetic tape
12000 immediately following the group of mark pulses
representing the value of the units minutes digit. The
closure of the contacts 15PG2 provides holding ground
for maintaining the sender switch relay 15SS operated.
When the pulse generator relay 16PG releases to open
the contacts 15PG2 and 15PG4 and to close the contacts
15PG3, the ground applied to the space pulse conductor
1054 is terminated, and the holding circuit for the sender
switch relay 15SS is interrupted, thereby permitting this
relay to release. In releasing, the relay 15SS opens the
contacts 18583 to remove ground from the conductor
1530, thereby to terminate operation of the pulse gen-
erator relay 16PG. The release of the relay 15S8S also
closes the contacts 19552 to complete an operating circuit
for the relay 18SX extending through the closed con-
tacts 19SG2.

The operation of the relay 18SX opens the contacts
17SX1, 18SX2, 195X1, 195X3, and 19SX4 and closes
the contacts 18SX1 and 19SX2. As-described above, the
operation of the contacts 18SX1 and 18SX2 completes
a holding circuit for the relay 18SX extending to the
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main ground conductor. The operation of the contacts
198X2 and 195X3 performs no useful function at this
time. However, the opening of the contacts 17SX1 re-
moves ground from the holding conductor 1051, thereby
to permit the pickup relay 16PU in the associated trunk
circuit 126 to be released. The release of the relay 10PU,
as described above, terminates the operation of the trunk
recorder 127 under the control of the common clock
and calendar circuit 133 and prepares this circuit for
causing the operation of the allotter 129 to search for,
seize, and associate an idle identifier sender 131 with the
trunk circuit 126.

The opening of the contacts 19SX1 interrupts the
holding circuit for the relays 19SF and 19SZ, thereby
permitting these relays to release, and, in doing so, to
partially restore the steering circuit 19560 to a normal
condition.

The opening of the contacts 19SX4 interrupts the
last remaining holding path for the slow-to-release calen-
dar start relay 19STC so that, following a suitable time
delay, this relay releases to close the contacts 15STCI,
17STC1, 17STC3, 18STC1, 18STC2, and 18STC4 and to
open the contacts 17STC2, 17STC4, and 185TC3. The
opening of the contacts 18STC3 interrupts the holding
circuit for the calendar alarm relay 18ALC, and the
closure of the contacts 18STC4 completes the charging
path for the condenser 1861 through the series re-
sistor 1869.

The closure of the contacts 15STC1L provides a source
of ground for the circuit controlling the lamp display
relays 14DS and 14DST so that they are again condi-
tioned for operation. The opening of the contacts 17STC2
removes the source of ground for the plurality of rotary
switch wipers shown in FIG. 17 and thus prevents the
application of ground to any of the marking conductors.
The closure of the contacts £7STC3 and the opening of
the contacts 17STC4 opens the ground path provided by
the closed contacts 17ALO1 and prepares a path for
operating the pickup relays. The closure of the contacts
17STC1 completes the path extending to the common
pickup conductor 1652,

The opening of the contacts 18STC5 opens an addi-
tional point in the path for grounding the conductor
1530, and the opening of the contacts 18STC1 opens a
point in the partially prepared operating circuit for the
third calendar alarm relay 18ALT.

As described above, the opening of the contacts
18STC3 opens the holding circuit for the calendar alarm
relay 18ALC. Accordingly, the calendar alarm relay
18ALC, in response to the release of the calendar start
relay 19STC, releases to open the contacts I8ALC1 and
18ALC3 and to close the contacts 18ALC2. The open-
ing of the contacts 28ALC3 opens an additional point in
the circuit for applying ground to the conductor 1530,
and the closure of the contacts 18ALC2 prepares a por-
tion of an operating circuit for the third calendard alarm
relay. However, due to the prior release of the calendar
start relay 19STC, the contacts 18STC1 in this circuit
are opened.

The opening of the contacts 18ALC1 removes main
ground from the counting chain 1968 and the steering cir-
cuit 1950 to release the relays 18ALO, 185X, and 18SG.
In releasing, these relays close the contacts 17SX1 and
178G1 to prepare ground paths for the conductors 1051
and 1052 in addition to restoring the clock and calendar
circuit 133 to a normal condition. In this manner, the
clock and calendar circuit 133 provides seven groups of
mark pulses to the trunk recorder 127 to provide a record
of the date and time at which the toll call was placed.

Alarm facilities in the clock and calendar circuit 133

In order to provide a means for indicaitng when the
clock and calendar circuit 133, for one reason or another,
fails to complete the transmission of the required seven
groups of mark pulses within a predetermined time in-
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terval, the third calendar alarm relay 18ALT. is provided:
More. specifically, the condenser. 1861, in discharging
through.. the relatively. high . resistance winding of the
calendar, alarm- relay  18ALC, provides.a time. interval
within which the transmission of the date and time in-
formation must be completed.  In.the event that.this data
has.not.been completely transmitted, as indicated by the
failure of the calendar start relay 19STC to be released
within- the holding time interval of:-the calendar-alarm
relay: 18ALC, this. relay. releases to.open. the contacts
18ALC3 and 18ALC1 and to close the contacts 18ALC2,
Since the calendar. start relay 19STC has not been re-
leased within this time interval; thereby to indicate the
termination of the transmission of the required informa-
tion, the_ closure of:the contacts. I8ALC2 completes an
operating path for the third calendar alarm relay 18ALT
so that this relay operates to close a plurality of contacts
I8ALTL and 19ALTY and: to.open a pair of contacts
18ALT2: The contacts 18ALT1: and: I8ALT2 form a
make-before-break contact arrangement so that the clo-
sure of the contacts 18ALT1. prior to the opening: of. the
contacts 18ALT2 completes a holding-path for the third
calendar alarm relay. 18ALT which. extends to. ground
through a pair of normally closed contacts 18ALKZ on an
alarm release key. The closure of the contacts 19ALTL
energizes an alarm lamp 1916, thereby to provide a visible
indication that the clock and: calendar circuit 133 has
failed-to-provide a complete complement of-date and time
information within the allotted time interval. The closure
of the contacts: 19ALT1 also applies ground to a terminal
1911 to indicate the alarm condition to.the supervisory
circuit. This alarm indication is maintained until such
time as the alarm release key is manually operated to
open-the contacts I8ALKI, thereby interrupting the hold-
ing circuit for the third calendar alarm relay. However,
even though an alarm indication is provided, the clock
and calendar circuit 133  remains capable of being seized
and utilized to provide date and time information.

The third calendar alarm relay 18ALT is also utilized
to provide a visible indication that, during a cycle of op-
eration, the counting chain 1980 fails to find a grounded
marking conductor so that a test circuit can be completed
to operate the sender switch. relay -15SS and to terminate
transmission of any. particular group of mark pulses.
More specifically, if, during operation of the counting
chain 1900, the successive operations of the relays 16XA,
18XB, 18XC, 16XD, 18XC, 18XF, 19XG, 18XH, 18XI,
19XA, 18XK, and 18XL fails. to cause the operation of
the sender switch relay 15SS, thereby to terminate the
cyclic operation of the counting chain. 1900, a.thirteenth
counting relay or overrun.relay 19XM is operated to close
a plurality of contacts 16XM1, 18XM1, 18XM2, and
19XM1. ‘

The. closure of the contacts 19XM1 completes a. hold-
ing path for the overrun relay 19XM which exténds to
main ground through the normally closed contacts 19XZ1.
The closure of the contacts 16XM1 prepares an operafing
path for the relay 16XX. The. closure of the contacts
18XM2 completes an obvious operating path for the third
calendar alarm relay 18ALT so that this relay is operated,
as described above,. to.both complete its. holding circuit
and to illuminate the alarm lamp 1918. The closure of
the contacts 18X M1 prepares a path for artificially operat-
ing the sender switch, relay 15SS.

When the pulse generator, relay. 16PG. next releases
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15PGZ. and 15PG4 to terminate the recording of the
thirteenth mark pulse on the magnetic tape of an. as-
sociated trunk recorder, a. path. is completed through the
closed contacts. 16XM1 for operating the relay. 16XX.
The . operation. of the relay. 16XX closes the contacts
15XX1, 16XX2, and 18XX1 and opens, the contacts
16XX1, 18XX2, and 18XX3. The contacts 16XX1 and
16XX2 complete a holding: path for the relay- 16XX
which. extends to ground through. the closed. contacts
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19X71. The épening. of the contacts 18XX3. intertupts
the holding circuit for. the relays. 16XY and 18XL, which
are in, an operated: condition at: this time, so that these
relays release. The operations. of the. contacts 18XX1
and 18XX2 serve no.useful function. at. this time.

However, the closure of the contacts 15XX1 completes
a path for artificially. operating. the sender switch. relay
1588." More specifically, the prior.operation. of the over-
run relay 19XM to close the.contacts 18XM1. prepares.a
path from the closed and: grounded. contacts 18ALC1 to
the contacts 15XX1, which, when closed, complete. an
operating circuit for the sender. switch. relay 155S. The
operation. of this relay, as. described. above; records a
space pulse following. the. group. of thirteen mark. pulses
representing the item of information on which the counts
ing chain 1960 failed to detect ground on one. of the
marking conductors. The operation. of this relay. also
causes. the counting chain 1986-to be restored to.a normal
condition and adyances the steering circuit 1950 a single
step so.that the wiper designating the next item of infor-
matjon which is to be transmitted. is supplied with mark-
ing ground.

Accordingly, in response- to the failure of the clock
and calendar circuit 133 to. transmit all iof the. necessary
date and: time information within a selected time interval
or-in response to.the-counting chain 196¢ failing to de-
tect marking ground during one cycle of operation there-
of, the: third. calendar alarm.relay. 18ALT is operated to
provide a visible indication. of this alarm. conditicn. Fur-
ther, when. marking ground is not found. during a cycle
of operation of the chain 1998, this chain.is automatical:
ly reset and.a space pulse is transmitted to the associated
trunk: recorder. to insure a proper- playback of the items
pertaining to the call to which the date and time infor-
mation relates.

Operation of the clock and calendar circuir 133 to check
: the pulse output from the generator 1600

To provide. meauns for checking the pulses. supplied

by. the pulse generator 16988, the clock and calendar cir-
cuit: 133: includes means for interconnecting the pulse
generator 1600 with. an external testing apparatus. and
means: for. preventing seizure of the circuit. 133 during
these testing ioperations.
More specifically, to.initiate a checking operation, a
plug connected to external test equipment is. inserted-into
a. pulse check jack 1518, thereby to close a pair of con-
tacts.151%. The. closure of the contacts 1511 completes
an operating. circuit: for a pulse check reiay i8PC which
extends from the closed and grounded contacts 15STC1
through the. contacts. 1511, a conductor 520, and the
cable 1560 to.the operating winding of- the pulse check
relay. 18PC. .

Operation. of the. pulse check relay 18PC opens a plu-
rality of: contacts 15PC1, 18PCi, and 18PC3 and closes
a plurality. of contacts 18PC2 and 18PC4. ' The opening
of: the contacts 15PC1 disconnects the contacts ISPG2
from the pulsing path extending through the normaliy
closed: contacts. 15PG2 .from. the pulsing path extending
through the normally closed contacts 15SS2 to the count-
ing. chain 1980. The opening of the contacts I8PC1
interrupts. the. above. described operating circuit for the
second: calendar. alarm relay 18ALLO. The opening of
the contacts 18PC3 opens the above described operating
circuit for the calendar alarm relay I8ALC, and the con-
current: closure of the contacts 18PC2 completes an op-
erating. circuit for this relay. The closure. of the con-
tacts: 18PC4 completes an obvicus operating circuit for
a pulse-check slave -relay 18PCS.

The operation of- the relay 18PCS opens a plurality
of contacts 17PCS1, 18PCSE, 18PCS2, and 18PCS4 and
closes a plurality of contacts 15PCS1 and  13PCS3. The
closure of ‘the contacts 15PCSi provides an additional
source 'of ground, for- maintaining the. pulse check relay

18PC operated. The closure of the contacts- 18PCS3
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prepares a holding circuit for the pulse check slave relay
18PCS. The opening of the contacts 18PCS1 interrupts
the above described operating circuit for causing the
third calendar alarm relay 18ALT. The opening of the
contacts 17PC1 disconnects the common conductor 1052
from the source of ground provided therefor in the clock
and calendar circuit 133 and, accordingly, prevents seizure
of this circuit during the time that the jack contacts 1511
are closed. The opening of the contacts I8PCS4 dis-
connects the conductor 1550 from either the mark pulse
conductor 1055 or the space pulse conductor 1854, there-
by to prevent transmission of mark and pulse information
to the trunk circuit during a pulse checking operation.
The opening of the contacts 18PCS2 opens an additional
point in the operating circuit for the calendar alarm re-
lay 18ALC.

As described above, the operation of the pulse check
relay to close the contacts 18PC2 completes the energiz-
ing circuit for the calendar alarm relay 18ALC so that
this relay operates to close the contacts 1I8ALC1 and
I8ALC3 and to open the contacts 18ALC2. The open-
ing of the contacts 18ALC2 interrupts, at an additional
point, the energizing circuit for the third calendar alarm
relay I8ALT, and the closure of the contacts 18ALC3
prepares the circuit for applying ground to the conductor
1530. The closure of the contacts 18ALCI completes the
operating circuit for the calendar start relay 19STC and
applies ground to the conductor 1540, thereby to provide
ground on the swinger forming a portion of the contacts
15PG1, 15PG2, 15PG3, and 15PG4 controlled by the
pulse generator relay 16PG.

Operation of the calendar start relay 19STC closes
the contacts 18STC5 to complete the circuit for apply-
ing ground through the closed contacts 18ALC3 and
18SG1, the conductor 1530, and the cable 1560 to the
output transistor 1650 of the pulse generator 1600. The
application of ground to the tranmsistor 1650 renders this
transistor responsive to the output signals provided by
the multivibrator 1691 so that the pulse generator relay
16PG opens and closes the contacts 15PG1 to transmit
impulses through the plug 1510 to the external test means.
To terminate the pulse checking operation, the plug is
removed from the jack 1510, thereby opening the con-
tacts 1511 to interrupt the operating circuit for the pulse
check relay 18PC. This relay releases to close the con-
tacts 15PC1, 18PC1, and 18PC3 and to open the con-
tacts 18PC2 and 18PC4. The closure of the contacts
15PC1 prepares the operating path extending from the
contacts 15PG2 to the counting chain 1900. The open-
ing of the contacts 18PG4 interrupts the operating cir-
cuit for the pulse check slave relay 18PCS, but this
relay remains operated because of the holding circuit
provided by the closed contacts 18STC5 and 18PCS3.
The closure of the contacts 18PC1 prepares the operating
circuit for the second calendar alarm relay 18ALO, and
the operation of the contacts 18PC2 and 18PC3 inter-
rupts the operating circuit for the calender alarm relay
18ALC, thereby to permit this relay to release to open
the contacts 18ALC1 and 18ALC3 and to close the con-
tacts 18ALC2.

The closure of the contacts 18ALC2 does not result
in the operation of the third calendar alarm relay 18ALT
since the contacts 18PCS1 are open. The opening of the
contacts 18ALC3 interrupts the circuit for applying en-
abling ground to the pulse generator 1600, thereby to
terminate intermittent operation and release of the pulse
generator relay 16PG. The opening of the contacts
18ALC1 interrupts the operating circuit for the calendar
start relay 19STC, in addition to removing ground from
the swinger forming a portion of the contacts controlled
by the pulse generator relay 16PG.

After a suitable time delay, the calendar start relay
19STC releases and, in doing so, opens the contacts
18STC5 to open the holding circuit for the pulse check
slave relay 18PCS, thereby permitting this relay to re-
lease. The release of the pulse check slave relay 18PCS
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returns the clock and calendar circuit 133 to a normal
condition, and, in closing the contacts 17PCS1, completes
the path for applying ground to the conductor 1$52,
thereby permitting the clock and calendar circuit 133 to
be seized by a trunk circuit.

In general, therefore, the clock and calendar circuit
133 is seized by a trunk circuit following the receipt of
answering supervisory signals and is placed in operation
to transmit seven groups of mark pulses followed by
space pulses representing the date and time at which the
toll call is completed. The steering circuit 1950 selec-
tively renders the wipers of the plurality of rotary register
switches effective to apply ground to the marking con-
ductors to which the counting chain 1900 has access.
The relays in the counting chain 19€0 are sequentially
operated by the pulse generator 1609 until a test path
to a grounded conductor is completed, thereby ter-
minating the cycle of counting operaion during which
mark pulses are simultaneously transmitted to the asso-
ciated trunk recorder. The steering circuit 1950 con-
trols the recording of a space pulse on the tape at the
end of each cycle of operation of the counting chain
19090. Following the complete transmission of the neces-
sary items of information, the clock and calendar cir-
cuit 133 is released and restored to a normal condition in
which it is capable of being seized by subsequent trunk
circuits having access thereto.

In addition to providing date and time information
for storage in conjunction with each toll call, the clock
and calendar circuit 133 can be utilized to provide a
start ground signal at a selected hour for initiating a
routine readout operation of the readout control circuit
219. A conductor 161 may be strapped to a selected
one of the contacts engaged by the wiper 14HR1 of the
hours rotary switch so that a short ground pulse is ap-
plied to a terminal 1411 at any one of a mumber of
hourly intervals, the terminal 1411 being connected to a
routine start lead in the readout control circuit 210. As
shown, the conductor 161 can be strapped to the contacts
26 and 1, 2, 3, or 4 representing midnight and the hours
1:00 a.m. to 4:00 a.m., respectively, during which traffic
is at a relatively low level.

IDENTIFIER SENDER ALLOTTER 129
AND TRUNK FINDER SWITCH 131a

Following the complete transmission of the date and
time information from the clock and calendar circuit
133 to the trunk recorder 127, the trunk circuit 126
initiates operation of the identifier sender allotter 129 so
that one of a plurality of idle identifier sender-trunk
finders 131 and 132 is seized by the alloiter 129 and
thereafter the trunk finder switch 131a or 132« of the
seized identifier sender is operated to associate the seized
identifier sender with the trunk circuit 126. Following
the association of an identifier sender, such as the unit
131, with the trunk circuit 126, a signal is returned to
the trunk circuit 126 to cause the application of the iden-
tification potential to the HS lead of the extended switch
train, thereby to energize the identification matrix 128
to provide signals to the identifier circuit 130 for causing
the selective registration of the digits forming the direc-
tory number of the calling subscriber in the seized identi-
fier sender 131.

The identifier sender allotter 129 (FIGS. 39-50) is
divided into two substantially identical components com-
prising an odd level allotter 4008 and an even level
allotter 43¢0 which are normally operative to control the
association of the identifier senders 131 or 132 with the
trunk circuits located on the odd levels or the even levels
of the trunk finder switches having access thereto. In
addition to performing the principal function of allotting
and associating idle identifier senders with calling trunk
circuits, the identifier sender allotter 129 includes circuits
for performing conventional operations such as stepping
over faulty identifier senders and automatically trans-
ferring between the odd level allotter 4000 and the even
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Ievel allotter 43¢0 in the event that either one of these
two allotters is incapable of performing its intended
function for any one of a number of reasons.

Operation of the allotter 129 and the trunk finder switch
131a to seize and associate the identifier sender 131
with the trunk circuit 126

More spec1ﬁcally, as described above, the identifier
sender. allotter 129 is placed in operation by the trunk
circuit 126 following the transmission of date and time
information by the application of ground to an allotter
start conductor 829. The conductor 829 is common to
all of the trunk circuits, such as the trunk circuit 126,
which are located. on, for instance, in the ninth level
in the contact banks of the trunk ﬁnder switches, similar
to the switch 1314, having access thereto. In a similar
manner, allotter start leads 4200, 4210, 4220, and 4230
are provided for the trunk circuits in the odd first, third,
fifth, and seventh levels, respectively. Further, addi-
tional common allotter start leads 4130, 4140, 4150,
4169, and 417% are provided for the trunk circuits in
the even, tenth, eighth, sixth, fourth, and second contact
levels, respectively. The application of ground to the
allotter start conductor 829 by the trunk circuit 126
places the odd level allotter 4660 in operation inasmuch
as the trunk circuit 126 is strapped to contacts lying in
the odd ninth level of the switches 1314 and 1324 having
access thereto.

In the normal condition of the odd level allotter 4060,
an identifier busy relay 4618 is held operated by the
ground applied to an all-identifiers busy conductor 3850
by a plurality of normally closed contacts 3852, 385TO1,
3813, and 3861 in the trunk finder switch 131a (FIG. 38).
Slnce the relay 4619 is normally operated, a plurality of
contacts 4611, 4612, and 4613 controlled thereby are
normally closed, and a pair of contacts 4614 are nor-
mally opened. Therefore, when ground is applied to the
allotter start conductor 829 it is extended through a plu-
rality of closed contacts 4907 and 4612 to be applied to
the operating winding of a start relay 4600. Application
of ground thereto operates the relay 4660 to close a plu-
rality of contacts 4661, 4602, 4603, 4604, 4605, and
4606. The closure of the contacts 4606 applies ground
to a start lead of a common supervisory circuit to indi-
cate that the odd level allotter 48608 has been placed in
operation. The closure of the contacts 4605 applies re-
sistance ground to an emergency start faiture lead extend-
ing to the common supervisory circuit. The closure of
the contacts 4604 completes a path for interconnecting
an interrupter with the operating winding of a pickup re-
lay 4620, this path extending through a plurality of closed
contacts 4637, 4627, 4613, 4604, and 4537. The closure
of the contacts 4681 prepares a pulsing path controlled at
a pair of contacts 4582 by a pulse assist relay 4500. The
closure of the contacts 4682 prepares a holding circuit
for the start relay 4600.

The closure of the contacts 4603 completes an operat-
ing path for a slow-to-release guard relay 454¢. This
path extends from the normaily closed and grounded con-
tacts 4742 of a busy and reset key 4740 through a pair
of normally closed contacts 4518, the closed contacts
4603, the operating winding of the relay 4540, the closed
contacts 4611, a pair of normally closed contacts 4521,
a pair of interrupter contacts 3973, and thence to ground-
ed battery through the operating winding of a motor mag-
net 3970. The completion of this circuit operates the re-
lay 4540 so that a plurality of contacts 3999, 3991, 4541,
4543, 4545, 45406, 4547, 4548, 4549, 4547q, 45484, and
4549q are closed and a pair of contacts 4542 are opened.
The motor magnet 3978, however, is not operated due to
an insufficient flow of current through the winding thereof.

The closure of the contacts 3990, assuming that a plu-
rality of wipers 3971, 3972, 39874, 4050, 4060, 4070, 4089,
and 4126 controlled by the motor magnet 3970 are in en-
gagement with contacts to which is connected an idle iden-
tifier sender, such as the identifier sender 131, applies
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ground through ‘a path including the wiper 3972 and a
conductor 4359 to a pair of normally open contacts 3842
associated with the finder switch 131q in the identifier
sender 131. The closure of the contacts 4541 completes
a holding circuit for the relay 4540 which is shunted
around the normally closed contacts 4521 and 4611. The
opening of the contacts 4542 produces no useful function
at this time, but the closure of the contacts 4543 concur-
rently therewith applies ground through the wiper 3971
and a pair of conductors 4450 and 3626 to operate a
sender timeout relay 36STO in the identifier sender 131.

The operation of the relay 36STO opens a plurality
of contacts 38STO1, 38ST02, and 37STO4 and closes a
pair of contacts 36STO1, among others. The closed con-
tacts 36STO1 apply ground from a pair of closed contacts
365SU1 to a conductor 3636. The opening of the con-
tacts 37STO4 opens a path to an alarm conductor 4104,
and the opening of the contacts 38STO2 opens an oper-
ating circuit for a release magnet 3820 of the seized
switch 131a. The opening of the contacts 38STO removes
ground from the all-identifiers busy conductor 3850.
However, this does not release the relay 4618, if there are
any other identifier senders which are idle. Further, in the
event that there are no other identifier senders which are
not busy, the start relay 4600 is not released in response
to a release of the relay 461¢ inasmuch as the closure
of the contacts 4549 completes a holding circuit through
the contacts 4602 for maintaining the relay 4600 operated
on the ground provided on the allotter start conductor
829.

The closure of the contacts 4545 extends ground from
the grounded and closed contacts 4691 to a pair of open
contacts 4502 controlled by the pulse assist relay 4580.
The closure of the contacts 45484 connects the winding of
a “Y” stop relay 4510 with a conductor 3865 through the
wiper 4060 and a pair of normally closed contacts 4535.
The closure of the contacts 4548 interconnects the lower
operating winding of an “X” stop relay 4520 with a wiper
3805 of the switch 1314 through a circuit including a
conductor 3855, the wiper 4050, and a pair of normally
closed contacts 4525.

The closure of the contacts 45474 completes an obvi-
ous operating circuit for a slow-to-release “X” delay relay
4530 which, in operating, opens a plurality of contacts
4531, 4533, 4535, and 4537 and closes a plurality of con-
tacts 4532, 4534, and 4536. The closure of the contacts
4534 and 4536 together with the opening of the contacts
4537 disconnect the lower operating winding of the pickup
relay 462¢ from the interrupter lead, complete a circuit
therefrom fo the upper winding of the relay 4620, and
prepare a holding circuit for the relay 4530; all of which
perform no useful function at this time.

The closure of the contacts 4532 interconnects the wiper
4970 with the normally open contacts 4502, and the open-
ing of the contacts 4535 disconnects the operating wind-
ing of the “Y” stop relay 4510 from the wiper 4060 and
the conductor 3865. The opening of the contacts 4531

“produces no useful function at this time.

Referring to the preceding operation of the guard relay
4549, the closure of the contacts 4549q prepares a holding
circuit for the relay 4510. The closure of the contacts
4546 prepares a holding path for the delay 4520. The
closure of the contacts 4547 interconnects the operating
windings of the pulse-assist relay 4500 with the wiper
3974 through a path including the closed contacts 4515,
4523, 4547, and either 4622 or 4632.

The wiper 3974 is in engagement with a contact to
which is connected a conductor 4460, and this conductor
in turn is conmnected to ground through the contacts
36SSW1 and 36ST01, a conductor 3630, and a plurality
of normally closed contacts 3815, 3803, and 3844. The
application of ground to the operating winding of the
pulse assist relay 4508 operates this relay to open a pair
of contacts 4501 and to close the contacts 4502. Opening
the contacts 4501 produces no useful function at this
time, but the closure of the contacts 4502 completes the
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above described circuit for applying ground from the
closed and grounded contacts 4601 to the wiper 4070.

The wiper 4070 engages a contact which is connected to

the operating winding of an X motor magnet 3800 of the
finder switch 131q through a pair of normally closed con-
tacts 3811 and a conductor 4629. Operation of the motor
:magnet 3800 opens the interrupter contacts 3800z con-
4rolled thereby to open the above described path for
applying ground to the operating winding of the pulse
‘assist relay 4500 so that this relay releases to open the
«contacts 4502 and to close the contacts 45¢1. Opening
'the contacts 4502 interrupts the above described operating
‘circuit for the motor magnet 3800 and, accordingly, this
motor magnet releases. Operation of the motor magnet
3800 also advances a plurality of wipers 3801, 3802, 3803,
3804, 3805, and 3806 controlled thereby a single step in
an X direction. Movement of these wipers closes a pair
of off normal contacts 3807 and opens a pair of off nor-
mal contacts 3808. Closing the contacts 3807 prepares
an operating path for a release magnet 3820 and opening
the contacts 3808 opens another point in the ground path
for the all-identifiers busy conductor 3850.

As set forth above, the trunk circuit 126 applies ground
to the allotter start conductor 829, thereby to place the
odd level allotter 4900 in operation. In addition, the
ground provided on the conductor 829 is extended through
a conductor 8294 to mark the X terminal in the contact
banks of the switches 1314 and 1324 corresponding to the
level in which is located the trunk circuit 126. Since, as
set forth above, it is assumed that the trusk circuit 126
is-Jocated in the ninth level of contacts, ground is applied
to the X terminal representing the ninth level of contacts.
In a similar manner, the conductor 829 provides ground
to the XX terminals in the ninth level of contacts of the
switches 131q and 132a. A circuit is completed for ex-
tending ground from the conductor 829 to a conductor
8295, which is connected to the XX terminals, in the event
that it becomes necessary, due to faulty operation of the
odd level allotter 4009, to utilize the even level allotter
4300 for associating one of the identifier senders 131 or
132 with the trunk circuit 126.

Accordingly, the intermittent operation of the pulse
assist relay 4500 and the X motor magnet 3800 continues
until such time as the wiper 3805 is moved into engage-
ment with the X terminal located in the ninth level of
the contacts in the contact banks forming a portion of the
finder switch 131a. At that time, ground is applied from
the conductor 8294 through the wiper 3805, a conductor
3855, the wiper 4050, and the closed contacts 4548 and
4525 energize the lower operating winding of the “X”
stop relay 4520. Operation of the relay 4520 opens a plu-
rality of contacts 4521, 4523, 4525, and 4526 and closes
a plurality of contacts 4522 and 4524. The contacts 4524
and 4525 form a make-before-break contact arrangement
so that the closure of the contacts 4524 prior to the open-
ing of the contacts 4525 completes a holding circuit for
the relay 4520 which extends to the closed and grounded
contacts 4546. The opening of the contacts 4523 inter-
rupts the above described operating path for the pulse as-
sist relay 4500 so that intermittent operation thereof is
terminated. The opening of the contacts 4521 opens one
of a pair of parallel paths for holding the slow-to-release
guard relay 4540 operated, but this relay does not re-
lease due to the path provided by the closed contacts
4541,

The closure of the contacts 4522 prepares a portion of
a path for interconnecting the pulsing contacts 4582 con-
trolled by the pulse assist relay 4586 with the wiper 4080,
this path being interrupted at the open contacts 4531. The
opening of the contacts 4526 interrupts the above de-
scribed circuit for operating the slow-to-release “X” delay
relay 4539 so that, following a suitable time delay, this
relay releases to close the contacts 4531, 4533, 4535, and
4537 and to open the contacts 4532, 4534, and 4536.

The operations of the contacts 4536, 4537, and 4534
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The closure
of the contacts 4535 interconnects the operating winding
of the relay 4510 with the wiper 40660. The closure of
the contacts 4531 completes the above described path for
interconnecting the pulsing contacts 4502 with the wiper
4080, the opening of the contacts 4532 disconnecting
the pulsing path previously extending to the wiper 4070.
The closure of the contacts 4533 interconnects the op-
erating winding of the pulse assist relay 450¢ with the
wiper 3974 which, as described above, is connected to
ground at the closed contacts 36SSW1 in the identifier
sender 131.

The application of ground to the pulse assist relay 4500
causes the operation thereof to close the contacts 4502
and to open the contacts 4561, the opening of the con-
tacts 4502 producing no useful function. However, the
closure of the contacts 4562 applies ground to the wiper
4080. This wiper is in engagement with a contact to
which is connected a conductor 4250 extending to the
operating winding of a Y magnet 3819. The operation
of the motor magnet 3819 opens the pair of interrupter
contacts 3815 controlled thereby to disconnect the op-
erating winding of the pulse assist relay 4500 from the
ground provided by the closed contacts 36SSW1. The re-
lease of the relay 4580 opens the contacts 4502 and, ac-
cordingly, releases the Y motor magnet 3810 again close
the contacts 3815. Operation of the magnet 3810 also
advances the plurality of wipers 3801 to 3806, inclusive,
a single step in the Y direction. In addition, movement of
these wipers in the Y direction operates a plurality of Y
direction off-normal contacts so that a plurality of con-
tacts 3812 and 3814 are closed and a plurality of con-
tacts 3811 and 3813 are opened. The opening of the
contacts 3811 disconnects the X motor magnet 3800 from
the conductor 4260, and the concurrent closure of the con-
tacts 3812 interconnects the operating winding of a cut-
through relay 38CR and one of the operating windings
of a sender switch relay 38SSW with the conductor 4260.
The closure of the contacts 3814 provides a parallel path
around the closed off-normal contacts 3897. The opening
of the contacts 3813 interrupts an additional point in
the previously interrupted circuit extending from ground
to the all-identifiers busy conductor 3850.

As set forth above in the description of the trunk cir-
cuit 126, the operation of the calendar-complete relay
9CC, in addition to applying ground to the allotter start
conductor 829, also applies ground to the hold conductor
1171 which extends to a terminal individual to the trunk
circuit 126 in the contact banks of all of the trunk finder
switches similar to the units 131q and 132a. This ground
marks the trunk circuit 126 and is utilized to terminate
stepping operation of the finder switches in the Y direc-
tion. Accordingly, the pulse assist relay 4500 and the Y
motor magnet 3810 are intermittently operated and re-
leased to advance the plurality of wipers 3801 to 3806,
inclusive, step-by-step in a Y direction until such time as
the wiper 3801 is moved into engagement with the ter-
minal to which the conductor 1171 is connected.

The ground applied to the wiper 3801 is extended
through a conductor 3865 and a plurality of normally
closed contacts 3843 and 38SDRI to be applied to the
wiper 4060 which, as described above, is connected to the
operating winding of the “Y” stop relay 4516. At this
time, the relay 4510 is operated to first open a pair of pre-
liminary operate type contacts 4515 and thereafter to close
a plurality of contacts 4511, 4513, 4514, 4516, 4517, 4519,
and 4518« and to open a plurality of contacts 4512, 4518,
and 45194. The closure of the contacts 4518a completes
a holding path for the relay 4519 extending to the closed
and grounded contacts 4549a. The prior opening of the
contacts 4515 interrupts the operating circuit for the pulse
assist relay 4560 sp that this relay is no longer intermit-
tently operated. The operation of the contacts 4519 and
45194 produces no useful function at this time. The open-
ing of the contacts 4518 interrupts the operating circuit



"8,003,035

145

for the relay 4540, but this relay does not release due to
the' slow-to-release characteristic thereof. The closure of
the contacts 4513 applies a ground shunt to' one side of a
relay 4030, thereby to prevent this relay from being op-
erated by the even level alloter 4380. The relay 4038, at
a plurality of contacts 4032 and 4633, controls the applica-
tion of operating ground to the identifier sender selected
by either the odd or the even level allotters. Since only one
identifier sender can be operated by the common identifier
circuit 130 at a given time, and since the normally closed
contacts 4033 provide operating ground for the identifier
sender selected by the odd level allotter 4689, the ground
shunt provided by the allotter 4008 for the relay 4030 pre-
vents the extension of operating ground to an identifier
sender which may be selected by the even level allotier
4360 by prevernting operation of the relay 4830 to close
the contacts 4832. The closure of the contacts 4516 com-
pletes a holding path comprising the above described op-
erating paths for the relay 4510 which éxtends to the
grounded wiper 3801.

The closure of the contacts 4514 completes a circuit for
extending operating ground from the contacts 4033
through the wiper 4070 and the conductor 4268 to the
identifier sender 131 seized by the 0dd level allotter 4808,
This ground completes the above described operating
paths for the cut-through relay 38CR and the sender
switch relay 38SSW. The operation of the sender switch
relay 38SSW opens a plurality of contacts 365SW1 and
3855W2 and closes a plurality of contacts 3655W2,
37SSW1, 3755W2, 38SSW1, and 38SSW3. The open-
ing of the contacts 38SSW2 interrupts, at an additional
point, the operating path for the release magnet 382¢.
The closure of the contacts 38SSW3 applies ground
through the contacts' 385¢ and 3822 to the conductor
4459, thereby to busy the sender 131 against seizure.
The closure of the contacts 38SSW1 connects resistance
ground to the wiper 3801 and, accordingly, to the hold-
ing conductor 1371 of the trunk circuit 126. This re-
sistance ground is sufficient to hold the calendar com-
plete-relay 9CC in the trunk circuit 126 operated when
the first identification relay 8IDF is fully operated to
open its holding circuit in the trunk circuit 126, but it
is not sufficient to hold or to operate the “Y” stop relay
4519. At this time, the relay 4516 is held up by the di-
rect ground supplied to the wiper 3801 by the trunk cir-
cuit 126. The closure of the contacts 37SSW1 provides
a source of main ground for the identifier sender 131,
The closure of the contacts 37SSW2 prepares a portion
of a path for applying ground to the alarm conductor
4164, which path is open at the contacts 37ST04. The
closure of the contacts 36SSW2 provides ground for the
identifier sender 131 and the opening of the confacts
36SSW1 removes ground from the conductors 3630 and
4460,

The operation of the cut-throngh relay 38CR closes
a plurality of contacts 35CRI:to 35CR19, inclusive,
37CR1, 37CR2, 37CR3, and 38CR1, among others.
The contacts 35CR1 to 35CR10 interconnect the thou-
sand digits tubes in the identifier circuit 13¢ with the cor-
responding register relays in the identifier sender 131 and,
in a similar manner, the contacts designated 37CRY,
37CR2, and 37CR3 interconnect the hundreds, tens, and
units digits tubes in the identifier circuit 130 with the cor-
responding register relays in the identifier sender 131.
Accordingly, in response to the association of the iden-
tifier sender with the one way trunk circuit 126, the cut-
through relay 38CR interconnects the seized identifier
sender 131 with the common identifier circuit 13¢.
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in the trunk circuit 126. The application of ground to
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tial operation of the relay 8IDF operates the sécond
identification relay 9IDS so that the identification matrix
128 and the identifier circuit 13¢ are energized to operate
the relays in the seized identifier sender 131, which is cut
through to the identifier cifcuit 130 by the operation of
the relay 38CR, in accordance with the values of the dig-
its forming the directory number of the calling substa-
tion. :

Referring to the above described operation of the “Y”
stop relay 4510, the closure of the contacts 4511 prior
to the opening of the contacts 4512 connects ground to
the wiper 3971 in place of the ground previously supplied
by the closed contacts 4543. Also, the closure of the
contacts 4517, concurrently with the opening of the con-
tacts 4518 to open the operating circuit for the guard
relay 4548, completes a circuit for operating the motor
magnet 3976 of the stepping switch in the odd level allot-
ter 4600, More specifically, this circuit extends from. the
operating winding of the motor magnet 3976 through
the closed contacts 4517 and to the grounded and closed
contacts 4742 of the busy and reset key 4740, Operation
of the motor magnet 397¢ opens the interrupter contacts
3973 controlled thereby, thereby to interrupt, at a second
point, the operating circuit for the guard relay 4540.

After a predetermined time interval following the open-
ing of the contacts 4518 and 3973, the relay 4549 re-
leases to open the contacts 3998, 3991, 4541, 4543, 4545,
4546, 4547, 4548, 4549, 4547a, 45484, and 4549q. The
opening of the contacts 4546 interrupts theé holding cir-
cuit for the relay 528 so that this relay releases to aid in
restoring the odd level allotter 4600 to normal. The
opening of the contacts 4549« interrupts one holding cir-
cuit for the relay 4519, but this relay remains operated on
the above described holding path extending through the
contacts 4506.

As described above, the application of ground to the
wiper 3882, in response to operation of the cut-through
relay 38CR, provides selective energization of the iden-
tification matrix 128 and the common identifier circuif
130 so that a group of register relays in the identifier
sender 131 are operated in accordance with the values
of the digits forming the directory number of the calling
substation. If any digital information is receivéd by the
identifier sender 131 from the common identifier circuit
130, thereby indicating that the identification operation
has been' completed, a slow-to-operate seiider drive relay
35SDR in the identifier sender 131 is operated to open the
contacts 38SDR1, among others.

The opening of the contacts 38SDRI, which indicates
that the identifier sender 131 has received calling substa-
tion identificaticn information, interrupts the above de-
scribed holding path which extends through the conduc-
tor 3865 and the closed contacts 4516 for maintaining the
“Y” stop relay 4519 operated. Accordingly, the relay
4510 releases to open and close the plurality of contacts
controlled thereby. In general, the contact operations
produced by the release of the “Y” stop relay 4510 mere-
ly serves to aid in restoring the odd level allotter 4699
to a normal condition.

However, the opening of the contacts 4514 removes
the operating ground supplied by the closed contacts 4033
from the wiper 4670 and, accordingly, removes this
ground from the conductor 426@ which exterds to the
operating windings of the cut-through relay 38CR and
the sender switch relay 385SW. The sender switch relay
385SW is maintained operated by additional control cir-
cuits in the identifier sender 131. However, the removal
of ground from the conductor 4269 releases the ctt-
through relay 38CR to open the plurality of contacts
controlled thereby. In opening the contacts which ifi-
terconnect the common identifier circuit 130 with the
input to the identifier sender 131, the identifier circuit
139 is disassociated from the identifier sender 131, there-
by to permit the circuit 130 and identification matrix 128
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to be utilized in identifying the calling substations on
subsequently placed calls.

The opening of the contacts 38CR1 removes ground
the wiper 3802 and the conductor 1172, thereby to per-
mit full operation of the first: identification relay SIDF,
As set forth above in the description of the operation of
the trunk circuit 126, the full operation of the first iden-
tification relay S8IDF terminates the application of the
identification potential to the identification matrix 128.
In addition, the complete operation of the relay 8IDF
removes direct ground from the conductor 1171 and
transfers the holding circuit for the calendar complete
relay 9CC to this conductor. As set forth above, resist-
ance ground is provided on the wiper 3801 and the con-
ductor 1171 by the closure of the contacts 38SSW1,
Therefore, the complete operation of the first identifica-
tion relay 8IDF transfers control over the calendar com-
plete relay 9CC to the seized identifier sender 131. In
addition, the full operation of the relay 8IDF intercon-
nects the operating windings of the mark pulse relay
9MK and the space pulse relay 8SP with the conductors
1174 and 1173, respectively, so that these relays are now
conditioned to receive the mark and space pulse informa-
tion transmitted from the identifier sender 131 over the
wipers 3803 and 3804.

In addition, the release of the relay 4510 to open the
contacts 4517 removes ground from the operating wind-
ing of the motor magnet 3970 so that this magnet re-
leases to advance the wipers 3971, 3972, 3974, 4050,
4060, 4070, 4080, and 4120 a single step, thereby to
attempt to seize an idle identifier sender similar to the
identifier sender 131. In the event that the next identi-
fier sender is busy, ground is applied to the wiper 3971
over a circuit similar to that provided by the identifier
sender 131 in which the closed contacts 36SSW3, 3850,
and 3822 extend ground to the conductor 4450. The
ground applied to this wiper is extended to the operating
winding of the magnet 3970 through the closed contacts
4512, 4542, 4611, and 3973 to operate the motor magnet
and to open the interrupter contacts 3973. In this man-
ner, the stepping switch controlled by the motor magnet
3970 steps the wipers controlled thereby until they move
into engagement with contacts to which is connected an
idle identifier sender. In this manner, an idle identifier
sender is preselected by the odd level allotter 4000.
The selection of an idle identifier sender, together with
the release of the relays 4609, 4540, 4520, and 4510
as described above, completes the return of the odd
level allotter 4000 to its normal condition.

To release the trunk finder switch 131q, following the
completion of the transmission of the four groups of
mark pulses to the trunk recorder 127 representing the
digits forming the directory number of the calling substa-
tion, the release magnet 3820 of the trunk finder switch
131a is connected to a conductor 3926 by the sequential
closure of the contacts 38SSW2 and 38STO2. The con-
ductor 3962 extends through the operating winding of a
release relay 3960 to main ground so that the release
magnet is operated to return the switch 1312 to a normal
condition in which the off-normal contacts 3897 and
3814, among others, are opened to open the operating
circuit in the magnet 3820. The above circuit also oper-
ates the release relay 3960 to close a pair of contacts
3961. Closure of the contacts 3961 interconnects main
ground through a release lamp 3995 to a terminal 3996
which is connected to the toll ticketing supervisory cir-
cuit. Illumination of the lamp 3995 indicates the re-
lease of one of the identifier senders to which the al-
Iotter 129 has access. Since the operating circuit for
the release relay 3960 is opened by the opening of the
off-normal contacts controlled by the finder switch 131q,
this relay is released at the completion of the resetting
of the switch 13ia.
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Operation of the allotter 129 when the trunk finder
switch 131a fails to find the trunk circuit 126 due to a
failure in the identifier sender 131,

In the event that the identifier sender 131 together
with the trunk finder switch 131a associated therewith
are not in a proper operating condition so as to be capa-
ble of being seized and associated with the trunk cir-
cuit 126 under the control of the allotter 129, the allot-
ter 129 is automatically advanced, thereby to associate
a subsequent identifier sender, such as the unit 132, with
the one way trunk circuit 126.

More specifically, when the relays 4600, 4540, and
4530 are operated, as described above, in response to
the application of ground to the allotter start lead 829,
the above described path extending through the closed
contacts 4536, 4604, 4613, 4627, and 4637 is completed
for interconmecting the upper operating winding of the
pickup relay 4620 with a terminal 4692 to which is
connected an interrupter. When a ground pulse ap-
pears at this terminal, the relay 4620 is operated to close
a plurality of contacts 4621, 4623, 4625, 4624, 4628, and
4629 and to open a plurality of contacts 4622, 4624,
and 4627. The contacts 4626 and 4627 form a make-
before-break contact arrangement so that the closure of
the contacts 4626 prior to the opening of the conmtacts
4527 completes a holding circuit extending through the
closed contacts 4636, 4626, 4613, 4634, and 4536 for
the upper operating winding of the relay 4629.

The closure of the contacts 4621 preparcs a portion
of an operating path for the motor magnet 3970 of the
rotary switch in the odd level allotter 4660. The open-
ing of the contacts 4622 opens one of a pair of parallel
paths extending to the wiper 3974. The closure of the
contacts 4623 prepares a portion of a holding path for
the relay 4538, The opening of the contacts 4624 opens
a portion of an operating circuit for a transfer relay 4909
in the even level allotter 4300. The closure of the con-
tacts 4625 prepares an operating circuit for the relay
4630. The closure of the contacts 4623 prepares a
holding circuit for the relay 4630, and tke closure of the
contacts 4629 prepares an operating circuit for this relay.

In the event that the trunk finder switch 131a fails
to find the trunk circuit 126 within a predetermined time
interval, a ground pulse is applied to a terminal 4691
by an interrupter circuit, thereby to cause the operation
of the relay 4630 over a path including the closed con-
tacts 4629, 4638, 45194, and thence to the upper oper-
ating winding of the relay 4630. Operation of this relay
closes a plurality of contacts 4631, 4633, 4634, 4635,
4639, and 46394 and opens a plurality of contacts 4632,
4636, 4637, and 4638, The contacts 4638 and 4639
form a make-before-break contact arrangement so that
the closure of the contacts 4639 prior to the opening of
the contacts 4638 completes a holding circuit extending
from the upper winding of the relay 4633 through a por-
tion of the above described path, a plurality of closed
contacts 4639 and 4652 to the normally closed, and
grounded contacts 4642 of the busy and reset key 4740.
The closure of the contacts 463%9a applies ground to a
lamp 4720, thereby to indicate that a stepping opera-
tion is taking place. The operation of the contacts
4635, 4636, and 4637 disconnects the terminal 4692 from
the operating windings of the relay 4620 and transfers
a holding circuit for the upper winding thereof to the
terminal 4691 through a path including the closed con-
tacts 4629, 4625, 4635, 4626, 4613, 4604, and 4536.
The closure of the contacts 4633 provides a holding ciz-
cuit for the relay 4530, and the opening of the contacts

. 4632 opens the other of the parallel paths extending to
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the wiper 3974.

The closure of the contacts 4631 completes an oper-
ating circuit for the motor magent 3970 so that this
motor magnet operates to condition the plurality of
wipers 3971, 3972, 3974, 4650, 4069, 4070, 4680, and
4120 for movement info engagement with the contacts
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associated with the next identifier sender. The inter-
rupter circnit next removes ground from -the terminal
4691 so that the relay 4629, which is maintained oper-
ated on this ground, is released, thereby to open the
plurality of contacts 4621, 4623, 4625, 4626, 4628, and
4629 and to close the plurality of contacts 4622, 4624,
and 4627. The closure of the contacts 4622 prepares a
path extending to the wiper 3974. The closure of the
contacts 4624 completes an operating path for the trans-
fer relay 4900 extending to a terminal similar to the
terminal 4691 which is located in the even level allot-
ter 4308 so that the transfer relay 4908 wiil be operated
when ground next appears at this terminal. The open-
ing of the contacts 4623 interrupts the holding circuit
for the “Y” delay relay 4538, but this relay remains
operated through the closed contacts 4526 and 4547q.

The opening of the cortacts 4621 interrupts the operat-
ing path for the motor magnet 3970 so that the plurality
of wipers controlled thereby are moved into engagement
with the contacts connected to the next identifier sender.
At this time, the relays 46190, 4668, 4549, and 4530 to-
gether with the relay 4630 are operated, and, since the
wipers controlled by the motor magnets 3979 are in en-
gagement with contacts connected to an available iden-
tifier sender, the odd level allotter 4900 operates:-as de-
scribed above under the title, - Operation of the allotter
129 and the trunk finder switch 131a to seize and asso-
ciate the identifier sender 131 with the trunk circuit 126.
This operation is identical with that described above with
the exception that the operation of the “Y” stop relay
45190, in opening the contacts 4519a, interrupts the hold-
ing circuit extending to the upper winding of the relay
4638 and, in closing the contacts 4519, applies this hold-
ing ground to the lower winding thereof, thereby dif-
ferentially energizing the windings of the relay 463¢ and,
accordingly, cansing this relay to release. The release
of the relay 4630 partially restores the odd level allotter
48090 to a normal condition and, in opening the contacts
4639a, removes ground from the lamp 4720, thereby to
indicate that the stepping operation has been completed.

Operation of the allotter 129 when the failure of the
identifier sender 131 to find a trunk -circuit is due
to allotter failure

If the failure of the trunk finder switch 131« to find
the trunk circuit 126 is due to an operational failure of
the odd level allotter 46890, the allotter 129 causes the
odd level allotter 4900 to be taken out of operation and
the even level allotter 4360 is enabled to allot calls
originating on both odd and even levels of the contact
banks associated with the trunk finder switches 131a
and 132a.

More particularly, assuming that the trunk finder switch
131a failed to find the trunk circuit 126 due to an
operational failure in the odd level allotter 4000; the
odd level allotter 4080 operates as described above in
title, Operation of the allotter 129 when the trunk finder
switch 131a fails to find the trunk circuit 126 due to a
failure in the identifier sender 131 to advance the wipers
controlled by the magnet 3978 into engagement with the
contacts connected to the next idle identifier sender, such
as the identifier sender 132. Assuming then that the
trunk finder switch 1324 fails to find the trunk circuit
126 within a selected time interval, as indicated by the
failure to operate the “Y” stop relay 4519, the contacts
4519 and 4519%9a are not operated to release the differ-
ential relay 4630. By maintaining the relay 4630 oper-
ated, the relay 462¢ cannot be again operated inasmuch
as the operating circuit therefor is opened at the open
contacts 4637.

After this time delay, a ground pulse is applied to the
terminal 4891 in the even level allotter 4300, and this
ground pulse is extended to the operating winding of the
transfer relay 4909 in the even level allotter 4390, there-
by operating this relay to close a plurality of contacts
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4901, 4902, 4903, 4904, 4905, 4906, 4908, 4910, 4912,
and 4913 and to open a plurality of contacts 4997, 4909,
4911, and 4914. The contacts 4910 and 4911 form a
make-before-break contact arrangement so that the clo-
sure of the contacts 4910 prior to the opening of the -
contacts 4911 completes a holding circuit for the trans-
fer relay 4980 extending through the closed contacts
4624 and 4634 in the odd level allotter 4000. The clo-
sure of the contacts 4912 provides a source of holding
ground for a guard relay 5080 in the even level allotter
4399. The opening of the contacts 4914 and the clos-
ing of the contacts 4913 transfers the holding circuit for a
relay 4920 from the ground normally provided at a pair
of normally closed and grounded contacts 4842 forming
a portion of a busy and reset key 4848 in the even level
allotter 4360 to a source of ground provided under the
control of a pickup relay 4930 in the even level allotter
4388. The closure of the contacts 4901, 4902, 4993,
4904, and 4985 transfers the connections of the odd level
allotter start leads 4208, 4210, 4226, 4239, and 829 from
the “X” contacts of the trunk finder switches 1314 and
1324 to the “XX” contacts thereof, Accordingly, the
ground extended to the start conductor 8§29 by the trunk
circuit 126 is transferred from the “X” contact in the
ninth level of the contact banks of the switches 131a
and 132q to the “XX” contacts engaged by the wiper
3836. As described above, the even level allotter 4308
searches for marking ground on the “XX” contacts, and,
accordingly, the transfer of marking ground from the
allotter start conductors terminating in. trunk circuits
located on odd levels to the “XX” contacts permiis the
even level allotter 4300 to operate the trunk finder
switches' of a seized identifier sender to associate the
identifier sender with trunk circuits located om both
odd and even levels. )

The even level allotter 436¢ includes, in addition to
the transfer relay 4$00, the pickup relay 4930, and the
guard relay 5600, an identifier busy relay 4946, a “Y” delay
telay 5918, an “X” stop relay 5028, a “Y” stop relay
5039, a start relay 495@, and a pulse assist relay 5046
corresponding to the similar relays in the odd level al-
lotter 4000. The allotter 4300 also includes a rotary
switch comprising a plurality of wipers 4265, 4305, 4310,
4320, 4460, 44108, and 4429 driven by a motor magnet
4439 having a pair of interrupter conmtacts 4431. In
order to provide a source of operating ground for exten-
sion to the identifier senders selected by the even level
allotter 4302, the operation of the “Y” stop relay 5030
o close a pair of contacts 5032 completes an operating
circuit for the relay 4639 so that the contacts 4031 and
4033 are opened and the contacts 4032 are closed. Open-
ing the contacts 4033 removes the identifier sender oper-
ating ground from the odd level allotter 4000 and the
closure of the contacts 4032 provides this ground to the
even level allotter 43008. The opening of the contacis
4031 prevents the allotter 4600 from shunting down the
relay 4030, :

The opening of the contacts 4907 disconnects the al-
lotter start ground extended from the conductor 828 to
the operating winding of the start relay 4606 in the odd
level allotter 4080, and the concurrent closure of the
contacts 4968 extends this ground to the operating wind-
ing of the start relay 4958 in the even Ievel allotter 4330,
thereby causing the operation thereof. The closure of
the contacts 4906 provides a shunt around a pair of con-
tacts 4646 comtrolled by a transfer relay 4640 in the
odd level alloiter 4688 so that start ground applied to
any of the start conductors 4136, 4140, 4156, 4168, or
4170 associated with trunk circuits located on even levels
of contacts is extended directly to the operating winding
of the start relay 4950 in the even level allotter 4300.

"The removal of ground from the operating winding of
the start relay 4600 in the odd level allotter 4860 per-
mits this relay to release and, in doing so, to release the
guard relay 454¢ and the “Y” delay relay 4530, thereby
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effectively restoring the odd level allotter 4000 to a nor-
mal condition with the exception that the relay 4630
remains operated. In order to restore the odd level allot-
ter 4000 to service, the busy and reset key 474¢ is oper-
ated to open the contacts 4742 and 4743 and to close a
plurality of contacts 4741 - and 4744. Opening the con-
tacts 4742 and 4743 removes holding ground from the
relay 4630, thereby permitting this relay to release to
restore the odd level allotter 4000 to a normal condi-
tion and to open the operating circuit for the transfer
relay 4969 in the even level allotter 4306. However, a
holding circuit is completed for the transfer relay 49¢6
through the closed contacts 4741 and a pair of contacts
4648 controlled by the transfer relay 4640 in the odd
level allotter 4000. The closure of the contacts 4744
applies ground to the transfer lamp 4726, thereby to in-
dicate that a transfer operation is taking place. When
the busy and reset key 4740 is released, holding ground
is removed from the operating winding of the transfer
relay 4900, thereby permitting this relay to release and,
in doing so, to restore the effectiveness of the odd level
allotter 4609 to control the allocation of identifier senders
to the odd level trunk circuits.

Operation of the allotter 129 when consecutive identifier
sender circuits are not able to seize a trunk circuit
following an allotter transfer operation

If, following a transfer operation as described above
in title, Operation of the allotter 129 when the failure
of the identifier sender 131 to find a trunk circuit is due
to allotter failure, the even level allotter 4300 is in-
capable of causing successive identifier senders to seize
the trunk circuit 126, the even level allctter 4399 is not
taken out of operation, as in the case of the odd level
allotter 4§00, inasmuch as no allotting facilities would
then be provided for associating the identifier senders
with the trunk circuits.

Therefore, when the “Y” delay relay 5026 and the
start relay 4950 in the even level allotter 4300 are oper-
ated in response to the application of start ground from
a trunk circuit, the upper operating winding of the pick-
up relay 423¢ is connected to a terminal 4992, which
terminal is supplied with ground pulses by an interrupter
circuit. When a ground pulse appears at the terminal
4992, the pickup relay 4936 is operated, thereby to close
the same locking circuit as described above in conjunc-
tion with the pickup relay 4620 in the odd level allotter
4000. Operation of this relay also interconnccts the
upper operating winding of the relay 4920 with the ter-
minal 4991 so that, if the identifier sender reselected by
the even level allotter 4300 fails to find a trunk circuit
within a predetermined interval, the relay 4926 is oper-
ated, and, in doing so, completes a holding circuit for
this upper operating winding extending through the con-
tacts 4213 closed by the operation of the transfer relay
4930 to a pair of contacts 4931 which are closed by the
preceding operation of the pickup relay 493¢. The oper-
ation of the relay 4920 also completes the same energiz-
ing path described above for emergizing a motor magnet
4430 which operates the rotary switch in the even level
allotter 4369, thereby to condition the wipers controlled
thereby for movement in response to release of the mo-
tor magnet 443@. In addition, the operation of the relay
4929 transfers the holding circuit for the pickup relay
4930 to the terminal 4991, as described above.

Therefore, when the ground pulse is removed from the
terminal 4991, the pickup relay 4939 releases, and, in
doing so, opens the contacts 4931 so that the holding
circuit for the relay 4920 is opened. Accordingly, the
relays 4920 and 4930 release to return the even level
allotter 4360 to an operative condition. Accordingly,
since the relay 4928 is held up over ground provided by
the contacts 4931 controlled by the pickup relay 4930
rather than being held up by holding ground provided
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by the contacts controlled by a busy and reset key 4890
in the even level allotter 4300, this even level allotter is
continuously operative to cause the stepping of the ro-
tary switch controlled by the motor magnet 4436 until
such time as an idle identifier sender is found. This
operation is different than that of the odd level allotter
which is taken out of operation in response to a failure
to cause any one of two successively seized identifier
senders to find the trunk circuit. In a similar manner,
in the event that the even level allotter 4309 fails to find
the trunk circuit in response to the seizure of two idle
identifier senders, thereby causing a transfer of the even
level trunk circuits to the odd level allotter 4000, the
failure of the odd level allotter 4009 to cause one of
two successively seized idle identifier senders to seize
the calling trunk circuit does not result in the odd level
allotter 4000 being taken out of operation.

Operation of the allotter 129 when the odd level allotter
4000 and the even level allotter 4300 have preselected
the same identifier sender and simultaneous calls are
received by both of these allotters

. In the event that both the odd level allotter 4640 and
the even level allotter 4300 have preselected the same
identifier sender and, further, that both odd and even
level trunk circuits apply start ground to one of the odd
level allotter start conductors and one of the even level
start conductors, thereby resulting in the simultaneous
operation of the guard relays 454% and 5690, the rotary
switch in the even level allotter 4380 is automatically
stepped on to seize the next available identifier sender.

More specifically, the operation of the guard relay
4540 in the odd level allotter 4000 closes the contacts
3991 to apply ground to the wiper 4129. In the event
that the rotary switches controlled by the motor magnets
3976 and 4430 have their wipers in engagement with
contacts to which is connected the same identifier sender,
a circuit is completed for extending grouand from the
wiper 4120 through the wiper 4265 and a pair of con-
tacts 4411 closed by the operated guard relay 5009 in
the even level allotter 4308 to the operating winding of
the motor magnet 4438. Operation of the motor magnet
4430, in addition to conditioning the plurality of wipers
controlled thereby for a single step of advancement, also
opens the interrupter contacts 4431, thereby opening the
operating circuit for the guard relay 5648. Opening this
circuit releases the gvard relay 5800 to open the con-
tacts 4411, thereby interrupting the energizing circuit for
the motor magnet 4430 to permit the wipers controlled
thereby to be advanced a single step. This step of ad-
vancement moves the wiper 4250 out of engagement with
the contact to which is connected the contact engaged
by the wiper 4120 of the rotary switch in the odd level
allotter 4000.

The motor magnet 4439 is thereafter intermittently en-
ergized over the path described above in title, Operation
of the allotter 129 and the trunk finder switch 131a to
seize and associate the identifier sender 131 with the
trunk circuit 126 to search for and seize the next idle
identifier sender. Accordingly, in response to simultane-
ous operation of both of the odd and even level allotters
4000 and 4300, when both of these finders have preselect-
ed the same idle identifier sender, the even level allotter
4300 is operated to search for and seize an additional
idle identifier sender and the odd level allotter 4000 is
permitted to control the operation of the preselected
identifier sender.

Operation of the allotter 129 when one of the allotters
4000 or 4300 steps to seize an identifier sender selected
by the other allotter

In a similar manner, if one of the rotary switches in
the allotters 4009 or 4309 is in engagement with contacts
to which is connected an idle identifier sender and the
other of the rotary switches is stepped to a contact posi-
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tion to which is also' connected the same idle identifier
sender, the stepping rotary switch is ‘automatically ad-
vanced to-the next idle identifier sender.

When the odd level allotter 4000, for instance, is placed
in operation, the guard relay 43540 is operated to close
the contacts 4543 to apply ground through the closed
contacts 4512 to the wiper 3971. Assuming that the
rotary switch controlled by the motor magnet 397¢ in
the odd level allotter 4885 is in a position to which is
connected an idle identifier sender and ‘that thereafter the
motor magnet 4439 in the even level allotter 4389 is
operated and released so that the wipers controlled there-
by are moved into engagement with the contacts t6 which

is connected the identifier sender preselected by the rotary

switch in the odd level allotter 4008, ground from the
wiper 3971 is transmitted to the wiper 4420 which is posi-
tioned on a contact representing the same idle identifier
sender which has been preselected by the odd level
allotter 4000. Ground from the wiper 4420 is applied
through a plurality of normally closed contacts 5031,
5002, 4941, 5021 and the interrupter contacts 4431 to the
operating winding of the motor magnet 4430, thereby
causing this motor magnet to operate and, in doing so, to
open the interrupter contacts 4431, Opening the contacts
4431 releases the motor magnet 4439 so that the wipers
controlled thereby are advanced a single step. In this
manner, an allotter moving to seize a preselected identi-
fier sender is stepped on to seize the next idle identifier
sender. i
Routining the allotter 129

In order to test the operation of the allotter 129 and
the trunk finder switches 13%4 and 1324, means are pro-
vided for routining the allotter ¥29 in response to opera-
tion of the busy and reset key 4746 and an odd level test
key 4928 or the operation of the busy and reset key 4840
and an even level finder test key 4610, This routining
operation causes either the odd level allotter 4660 or the
even level allotter 4390 to seize an available identifier
sender circuit and to operate the trunk finder switch as-
sociated therewith to move in the “X” and “Y” directions
to seize an arbitrarily marked trunk circuit.

More specifically, to routine the odd level allotter
© 4000, the busy and reset key 4748 is operated to close the
contacts 4741 and 4744 and to open the contacts 4749
and 4743. The closure of the contacts 4741 applies
ground through the closed contacts 4648 to operate the
transfer relay 4900 in the even level allotter 4380. The
operation of this transfer relay, as described above, trans-
fers all of the operative functions of the odd level al-
lotter 4660 to the even level allotter 4309 so that, during
a routining operation, the even level allotter 4306 is cap-
able of allotting idle identifier senders to any calling
trunk circuits irrespective of whether they are located
on the odd or the even contact levels. The subsequent
closure of the odd level finder test key 4620 closes a
plurality of contacts 4621 and 4622. The closure of the
contacts 4021 applies ground through a conductor 4924 to
the hold conductor 1171, thereby to artificially mark the
trunk circnit 126 in the contact banks of the finder
switches 131z and 1324. However, the contacts 4021
could as well extend ground to mark any of the other
trunk circuits inasmuch as this ground merely provides a
simulated condition to enable ‘a test operation of the al-
lotter 4000.

The closure of the contacis 4022 applies ground to a
conductor 4023 which is connected to the allotter start
lead §2% so that start ground is artificially applied to this
conductor in accordance with the location of the trunk
circuit to which the grousd provided by the conductor
4024 is extended. Obviously, if the trunk circuit which is
arbitrarily marked by the operation of the odd level test
key 4020 is not located in the ninth contact level of the
trunk finder switches, the ground provided on the con-
ductor 4023 must be extended to one of the other remain-
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ing allotter start leads shown in FIGS. 41 and 42 of the
drawings in accordance with the contact fevel location of
the arbitrarily marked trunk circuit. The application of
ground to the conductor 829 operates the start relay 4660
in the odd level allotter 4060. Assuming that the rotary
switch controlled by the motor magnet 397¢ in the odd
level allotter 4000 has preselected the identifier sender
131, the operation of the start relay 4600 causes the
operation of the allotter 4000 and the trunk finder
switch 131g in the manner described above in the title,
Operation of the allotter 129 and the trunk finder switch
131a to seize and associate the identifier sender 131 with
the trunk circuit 126 so that the wipers 3801 to 3806, in-
clusive, thereof are moved into engagement with the ter-
minals individual to the trunk circuit 126, the ground
applied through the conductors 4023 and 4024 to the
terminals engaged by the wipers 3891 and 3805 serving
to terminate movement of the switch 131¢ in the “X” and
“Y” directions. ’

As described above, the cut-through relay 38CR is
operated incident to the completion of the movements of
the switch 1314 and, in closing, the contacts 38CR1 ap-
plies ground to the wiper 3802, this ground being ex-
tended to the trunk recorder 126 by the conductor 1172,
The application of ground to the conductor 1172 does not
perform any useful functions in the trunk circuit 126, but
this conductor is also connected to a conductor 4625
which extends to a test lamp 4815. The application of
ground fo the conductor 4625 causes the illumination of
the lamp 4015 to indicate a successful operation of the
odd level allotter 4000, thereby indicating that the al-
Iotter has operated the trunk finder switch 1314 to seize
the trunk circuit. arbitrarily marked by the prior opera-
tion of the odd level test key 4620.

Thereafter, the finder test key 4026 is released to Te-
move the arbitrary marking condition from the allotter
start lead 829 and the conductor 1171 of the trunk cir-
cuit. The removal of ground from these two conductors
restores the odd level allotter 4680 to a normal condi-~
tion. Following this, the busy and reset key 474¢ is re-
leased to permit the transfer relay 4900 in the even level
allotter 4300 to be released to transfer the allotting func-
tions for the trunk circuits located on the odd levels of the
contact banks of the finder switches to the odd level al-.
lotter 4808. The even level allotter 4308 now operates
only in connection with those calls placed from trunk
circuits which are located on the even contact levels.

In a similar manner, the even level allotter 4300 can
be routined by the operation of the even level test key
4010 to close a plurality of contacts 4012 and 4011. The
closure of the contacts 4011 arbitrarily marks one of the
trunk. circuits located in an even contact level and the
closure of the contacts 4012 applies start ground to one
of the plurality of allotter start leads 4139, 4140, 4150,
4169, or 4170 in accordance with the contact level in
which is located the trunk circuit arbitrarily marked by
the ground provided by the closed contacts 4011. A test
lamp 4095 is connected to the terminals which are adapted
to be engaged by a wiper similar to the wiper 3862, there-
by to indicate the successful termination of a routining
operation of the even level allotter 4360; Operation. of
the busy and reset key 4999 incident to a routining opera-
tion of the even level allotter 4300 causes, as described
above, the transfer of all the allotting operations of the
even level allotter 4308 to the odd level alloiter 4030,
ther(;by to provide continuous allotting service during a
routining operation. ”

- Ldentifier sender allotter 129 alarm facilities

In the event that one of the identifier senders such as
the units 131 or 132 fails to transmit a proper comple-
ment of digital information to jts associated trunk circuit
following the association of the identifier sender with the
trunk circuit, ground is applied to the alarm conductor
4104 which is common to ali of the identifier senders to






