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LOCAL AND REMOTE TOLL TICKETING
Frank A. Morris, Rochester, Howard L. Foote, Fairport,
and Milton A. Clement and Ben A. Harris, Rochester,
N.Y., assignors, by mesne assignments, to Strcmberg-
Carlson Corporation, Rochester, N.Y., a corporation of
Delaware

Filed Sept. 26, 1955, Ser. No. 536,571
36 Claims. (ClL 179—7.1)

This invention relates to a telephone system and,
more particularly, to a system in which means are pro-
vided for automatic toll ticketing.

Most of the present systems in which data is auto-
matically collected and subsequently utilized in the prep-
aration of billing records on a call-by-call basis require
the location of recording equipment in the same office
or geographical location in which is located the informa-
tion collecting equipment associated with conventional
line extending means.  These systems, in requiring read-
out or recorder equipment in each of a plurality of offices
having ticketing facilities, are costly both from the view-
point of the physical space requirements and the amount
of capital which is required to provide this type of service.
Due to these factors, it often is not economically feasible
to equip an office or exchange for automatic toll ticket-
ing unless a fairly large volume of toll ticketing traffic is
handled. In other present systems in which calls are
ticketed on a call-by-call basis, one attempt has been
made to obviate these difficulties by utilizing centralized
recording or accounting equipment at a point such as a
tandem office to which pertinent data is transmitted over
the same lines utilized in extending the call to be ticketed,
the data being transmitted either during the extension of
or following the release of the connection. However, this
is undesirable because of the increase in the holding time
of the connection and because of the requirement inherent
in this type of system that the toll connection must be
extended through the tandem office in which is located the
recording equipment.

Another proposed solution to this problemn, 1n systems
which ticket on a call-by-call basis, involves the provision
of automatic switching means which are operated at the
end of each call to seize a register filled with items of in-
formation pertaining to the preceding completed call and
of further means for causing the transmission of the
registered items pertaining to a single call to a central
ticketing or accounting office which may be remote from
the switching means used in extending the connection over
which the ticketed call was placed. However, this system
requires the provision of enough accounting office switch-
ing and recording equipment to handle all of the calls
placed during the times of heaviest traffic and, further,
inherently requires the provision of additional lines and
switching means for handling nothing but the transmis-
sion of toll ticketing data from a collecting office to a
recording office.

When the information pertaining to a plurahty of
calls is collected on a sensible medium which is used in
separate collating and accounting equipment, the need to
provide recording equipment at each office is obviated.
In this type of system, the sensible medium is manually
removed and placed in the separate recording and com-
puting apparatus which may be located at any convenient
point and which may handle the sensible mediums pre-
pared at any number of information collecting offices.
However, the advantages of automatic recording under
the control of the information stored by the collecting ap-
paratus is thereby lost, and the expense of operating the
automatic toll ticketing facilities is increased due to the
personnel required to remove and transport the sensible
medium to the central accounting office. ’
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Accordingly, an object of the present invention is to
provide an automatic toll ticketing system in which in-
formation pertaining to a plurality of calls collected in
a plurality of remotely located offices is automatically
transferred to a central office to control the operation
of recording means therein for preparing permanent
records of the items of information pertaining to toll
calls.

Another object involves the provision of a system in
which data pertaining to a plurality of toll calls is col-
lected in a plurality of remotely located points and is
transferred to a central accounting office at selected in-
tervals. |
~ Another object is to provide an automatic toll ticketing
system in which pertinent data is transmitted to a central
office by means of selectively established carrier links.

A still further object involves the provision of an
automatic toll ticketing system in which data pertalmntr
to toll calls is collected in register means located 1n local
and remote offices, and common recording apparatus in
the local office seizes the registers to produce permanent
records of the items of information stored therein.

Another object involves the provision of a continuously
effective carrier link between a central accounting office
and a remote data collecting office in an automatic toll
ticketing system, which link is seized at selected intervals
to relay the information from the data collecting ofiice
to control the recording of this data in a permanent
form at the accounting ofﬁce

A still further object of this invention mvolves the
provision of an 1mpr0ved carrier system.

Another object is to provide an automatic toll ticket-
ing system wherein data stored on a sensible medium in
a data collecting office is transmitted to a remote record-
ing office under the control of means located in the record-
ing office which selectively control the movement of the
sensible medium in the data collecting office.

Other objects and advantages of the present invention
will become apparent from the ensuing description of an
illustrative 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 conjunction with a conventional auto-

matic telephone system;

FIGS. 3 to 13, inclusive, illustrate the detalls of a read-
out control circuit;

FIGS. 14 to 26, inclusive, illustrate the detalls of a
carrier system for linking a local information. collecting
and recording office with a remote information - col-
lecting office which is schematically shown in FIG. 19;

FIG. 27 is a block diagram showing the manner 1in
which FIGS. 3 to 26 are positioned adjacent each other
to form a complete circuit diagram of the pertinent por-
tions of an automatic toll ticketing system formmg an
embodiment of the present invention;

FIG. 28 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 general
components of this invention; and |

FIGS. 29A-D are schematic views of portions of a
continuous magnetic tape on which are schematically
indicated the items of information stored in conjunction
with typical toll calls.

Reference is made to Patent 2,877, 311, issued March
10, 1959, to Frank A. Morris and Milton A. Clement,
on an application Serial Number 536,573, filed September
26, 1955, and assigned to the same assignee as the present
application, which discloses in detail the entire automatic

toll ticketing system shown m block dlagram in FIGS.
-1 and 2. |
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Since the present invention is concerned with only
that portion of said automatic toll ticketing system
shown 1n detail in FIGS. 57 to 67, inclusive, and FIGS.
104 to 116, inclusive, of said Patent 2,877,311, and the
reference numeral plan utilized to identify various ele-
ments in the figures of said Patent 2,877,311 incorporates
the figure number as a portion thereof, FIGS. 3-13, inclu-
sive, herein are identical with FIGS. 57-67, inclusive, of
said Patent 2,877,311, and FIGS. 14-26, inclusive, herein
are identical with FIGS. 104-116, inclusive, of said Pat-
ent 2,877,311. Reference should be had to said Patent
2,877,311 to show the manner in which leads emanating

from FIGS. 3-26, inclusive, herein are connected to the
rest of the automatic toll ticketing system. In addition,

FI1GS. 29A-D are identical with FIGS. 120A-D of said
Patent 2,877,311.

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
automatic switching equipment which is utilized in con-
junction with equipment provided in the Hudson office
for extending toll calls from the Hudson office to ex-
changes located in either the Cleveland or the Akron
area. In addition, the local Hudson office includes comn-
ventional switching means for extending connections
to local subscribers which are not ticketed. Further,

the network includes a remote office, such as the remote

: . : : 30
conventional switching equipment for completing non- .

Russell office (FIG. 2), which is also provided with

ticketed calls to local subscribers and with trunks which
extend to various geographically 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 toll
calls which are to be automatically ticketed, both of
these offices are provided with information collecting and
storing equipment which includes common means for
determining and storing, in register means comprising a
plurality of trunk recorders each individual to a trunk

circuit, the identification of the called station and office,

the identification of the calling station, the date and
time at which the call was filed or placed, and the dura-
tion of the call. Since the Hudson and Russell offices
are geographically remote from each other, the informa-
tion collecting and registering means provided therein
are entirely 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 1ts associated control equipment, a common record-
ing equipment is provided in the Hudson office which is
capable of providing permanent records of the items of
information stored in both the registering means in the
Hudson office and those similar means which are pro-
vided in the remote Russell office. This recording equip-

ment includes means for storing all of the items of

information enumerated 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 calculator which utilizes informa-
tion from the rate and route marking circuit and the dura-
tion of each call for determining the monetary charge
to be assessed therefor, and a recording means in the
form of either an automatically operated printer or per-
forator which provides permanent records individual to
each toll call.

A playback operation, during which the individual
tickets or permanent records are produced in accordance
with the stored items of information at the various offices,

is 1nitiated at selected chronological intervals, manually,

or 1n response fo an emergency start condition caused
by one of the registers becoming filled with stored infor-
mation. In response to any of these starting conditions,
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a readout control circuit associated with the recording
apparatus 1s 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 reg-
Isters are successively interconnected with the recording
apparatus through the seized playback control 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 demodula-
tors having both pulse transmitting and control functions.
In this manner, the common recording equipment at
the Hudson office is effective to produce printed or per-
forated toll tickets in accordance with the items of in-
tormation stored either locally in the Hudson office or
ce.

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 sub-
scriber 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 ex-
change. When this loop circuit is closed, the line circuit
140 applies start ground potential to the sleeve conduc-
tor of the line multiple terminating at this line circuit
and thus marking the line against seizure on incoming
calls. Also, incident to operation of the line circuit 140,
the numerical identity of the calling line is marked in the
bank contacts of the finders, including the finder 141,
having access to this line, and start ground potential is
applied to a common allotter start lead extending to an
allotter 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 140. 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 substa-
tion 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
pank conductors in which are terminated trunks extending
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 pause 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-
tacts thereof terminating the seizure trunk extending to

the first idle connector, such as the connector 143, in the
selected group. Thereafter, upon seizure, the calling
loop circuit is extended to the connector 143 in prepara-
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tion for receiving the impulses of thé sécond and succeed-
ing digits dialed at the calling substation A.

The connector 143 responds to the impulses of the
second 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 substa-
tion B. During the interdigit pause separating the second
and third digits, the connector 143 is conditioned to
drive its wipers in a second direction to select the par-
ticular 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 cir-
cuit 144 to which the called substation B is connected.
Thus, the calling line is selected. 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 completion of a busy test opera-
tion. 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
interposed switching equipment such as the selector 142
and the connector 143 in order to extend a local connec-
tion from the calling substation A to the called sub-
station 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 circuit 144 to guard this
line against subsequent seizure by other connectors hav-
ing 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 tome signal is transmitted 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 con-
nector 143 is automatically shifted to a talking position
in which voice currents are transmitted in either direction
between the substations A and B. When the desired con-
nection is released, either upon release by the calling
party or the last party, the connector 143 removes hold-
ing ground potential from the sleeve conductor of the
extended connection, thereby permitting the circuit com-
ponents 146, 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 initiated
at the substation A in the same manner described above
in conjunction with a local call by the subscriber remov-
ing the handset from the cradle thus closing the cradle
switch and extending the calling line loop to the line
circuit 146. 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
circuits extending to the desired area. Assuming that the
call is to be extended from the substation A in the Hudson

office to a substation C located in an exchange in the
Cleveland area, an access digit “9” is dialed. The selec-
tor 142, in responding to these impulses, positions 1its
wipers opposite the ninth level of bank contacts in which
are terminated the seizure trunks extending to the trunk
circuits which terminate the interoffice trunks extending
to the Cleveland area. During the interdigit pause
separating the first and second digits, the selector 142
automatically moves its wipers across the bank contacis
of the selected level in order successively to test the trunk
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5
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 -
connection to the called substation C. This digit has
significance only in determining the directory number of
a calling subscriber on a multiparty line but, since it 1s
desirable to provide an identical number of units of 1n-
formation 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 ex-
tension 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 uniis
or ringing digit of the calling subscriber directory num-
ber. This party digit is stored in the trunk recorder
127 and is utilized in preparing the toll ficket inasmuch
as the value of this digit indicates the position of the
substation on the line and forms the unifs digit of the
calling line identification. However, as set forth above,
this digit is not utilized in controlling the extension of
the connection.

If the calling substation is provided with a conven-
tional dialing device and is on a line having multiparty
service provided on a terminal per station basis, the as-
signed party digit does not form a part of the directory
number of the calling subscriber but is ufilized 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 mumber of items of
information for calis placed from difierent 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 de-
vice, and to prepare a circuit for recording dialed digits
in a magnetic trunk recorder 127 individual to the seized
trunk circuit 126. The construction and operation of
the trunk recorder 127 is fully disclosed in the copend-
ing application of Howard S. Gleason, Serial No. 378,209,
filed September 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
adjacent laterally spaced contiguous areas of the mag-
netic tape, thereby to provide two effective channels on
the magnetic tape for receiving mark and space pulse
information. The value of the digital information 1s

recorded on the magnetic tape by providing a number
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of mark pulses on one of the channels of the tape which
is representative thereof, and successive items of digital
information are separated from each other by the inter-
position of a single space pulse in the other channel
thereof. During recording operations, the magnetic

tape i1s 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 substation A causes the trunk
circuit 126 to provide a number of separate mark pulses
on the magnetic tape in the trunk recorder 127 which

1s equal to the value of the party digit, and, thereafter,
the trunk circuit 126 provides a space pulse in the space
pulse channel thereof to separate the first itemm of in-

formation 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 identification 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 dailing

device and is on a line on which service is provided on a

terminal per station basis. However, if the calling sub-
station 1s on a line on which service is provided on a
terminal per line basis, the number of pulses recorded in
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- 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 calling
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 1s 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 trunk circuit
126 for sequential operation under the control of a party
relay which is bridged across the tip and ring conductors
of the extended calling loop circuit. The pulses trans-

- mitted during successive windup operations of the modi-

20

the magnetic trunk recorder 127 determines the value of

the party or units digit of the calling subscriber directory
-number and is of significance in preparing 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 1ndicated 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 se-
lectively 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 substations
on terminal per station multiparty lines in which the sub-
station 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 identifi-
cation equipment to determine the directory number of

this type of subscriber. If the terminal per station
multiparty subscribers are provided with modified dial-
ing 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
2—5 dialing code, i.e. three office code digits and four sta-
tion 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 sepa-
rated 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 trunk circuit
126 prevents the recording of any additional digits on
the tape of the trunk recorder 127.
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fied dialing device at the calling substation A intermit-
tently operate the party relay so that after a selected num-
ber oi dialing operations sufficient to provide a calling
party identification, i.e. four dialing operations, a selected
one of the counting relays is operated as an indication
of the position of the calling substation on a multiparty
Line.

The stepping switch which, as described above, is suc-
cessively advanced during the interdigit pauses separat-
ing the digits dialed to extend the connection to the
called subscriber includes a wiper which, upon being
advanced four steps, renders the party identification re-
lays ineffective so that only the selected number of dial-
1ng operations are effective to control the setting of these
relays. The pulses provided by the 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. MHowever, if the called line cir-
cuit 1s idle and is seized, a supervisory relay in the trunk
circuit 326 operates in response to the receipt of answer
supervisory signals to initiate rotation of a timer cam
individual to the circuit 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 contacts associated therewith at one second inter-
vals. 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
additional supervisory relay, thereby causing the opera-
tion 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 and a counting relay chain in the clock and eal-
endar circuit 133 are rendered effective to sequentially
transmit seven groups of mark pulses separated by space
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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 sequen-
tially operated under the control of one per minute im-
pulses delivered from a timer cam and pulsing contact
arrangement. In this manner the wipers of the plurality
of stepping switches are continuously adjusted to mark-
ing 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 notaticn, ie. “01” to “24,” by an
increment of “2” during business hours. In addition,
the clock and calendar circuit 133 includes a calendar
osuard relay which prevents the seizure of the circuit
133 during either a manually initiated lamp display op-
eration in which the settings of the circuit as 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 cuard relay effectively stores an impulse which
may be received from the cam controlled contacts dur-
ing 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 information to the trunk re-
corder.

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 remders 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
during 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
common allotter start lead extending to an identifier
sender allotter circuit 129. The allotter circuit 129 1is
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 Iead, associates an idle one of the identifier
senders, such as the identifier sender 131, with the trunk
circuit by operating a trunk finder switch 131a to search
for and seize the trunk circuit 126. In addition, the
identifier sender allotter circuit 129 causes the operation
of a cut-through relay individual to the seized identifier
sender 131 to interconnect this circuit with an identifier
circuit 138 which is common to all of the identifier
sender-trunk finders.

Following the association of the seized identifier sender
131 with both the trunk circuit 126 and the identifier
circuit 138, the allotter 129 operates an identification
relay in the trunk circuit 126 to apply an identiiication
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 intercon-
nected 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, hun-
dreds, tens, and units busses which are selectively inter-
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10
connected with each of the individual line circuits through
a plurality of resistors to provide passive element ma-
trices. In response to the application of the alternating
current identification potential to the HS terminal or
lead individual 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 ac-
cordance 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 multi-
party 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 accord-
ance with the values of the common thousands, hun-
dreds, 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 recorded on the tape of the trunk recorder
127 and, accordingly, the units resistor of the four ele-
ment cluster individual to a multiparty terminal per line
line circuit is connected to any arbitrary bus but pref-
erably one representing a low value digit in order to
reduce the number of the mark pulses which are subse-
quently stored in the trunk recorder and, accordingly,
to reduce the length of the magnetic tape which is re-
quired 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 sub-
station. |

As indicated above, a relay in the trunk circuit 126 is
selectively operated upon extension of the calling line
Joop to this circuit to condition a counting relay chain
therein for operation in accordance with station or party
identification 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
swifch train by the identification matrix 128. More
specifically, the HS terminals of calling line circuits hav-
ing conventional 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 terminals of the line circuits having modified dialing
devices associated therewith. By this means, the trunk
circuit 12¢ 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 lme circuit 140 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 com-
mon busses in the separate party matrices exiend to the
contacts of individually associated party matrix selection
relays, and the busses in the terminal per line matrix ex-
tend 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. | |
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On the other hand, if the calling substation is provided
with either a conventional or a modified dialing device
and is on a multiparty line on which service is provided
on a terminal 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 re-
lay during an identification operation, but this does not
provide false identifications at the input of the identifier
circuit 130 inasmuch as the HS terminals of line circuits
having 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 130 during the identification of other than ter-
minal per station substations.

The identifier circuit 130 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
manfesting 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 130 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 transmitting 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 sequentialy restore and, in doing so, to transmit four
groups of mark pulses to the trunk recorder 127 with
space pulses interposed therebetween. Following the
transmission of the mark pulses representing the thou-
sands, hundreds, 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 circuit 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 sig-
nal comprising simultaneous mark and space impulses
to the magnetic tape of the trunk recorder 127. The op-
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eration of the no-identification relay also releases the
extended connection, and, accordingly, the subscriber
must reinitiate the call, thereby preventing the establish-
ment of calls which must be ticketed without the pro-
vision 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
circuit 126. This timer mechanism, which is fully dis-
closed in the copending application of Armistead Whar-
ton, Serial No. 430,548, filed May 18, 1954, now Patent
No. 2,814,683, comprises pulsing contacts which are selec-
tively controlled by a cam of a predetermined configura-
tion 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 subscriber for the time elapsed between the termination
of the call by the subscriber and the completion of the
release of the equipment to interrupt the storing of dura-
tion 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 selec-
tor 142, and also releases the trunk circuit 126 to permit
this equipment to be seized for use in extending and com-
pleting 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 toll call in the
following 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 puises each representing a one minute
interval.

(6) A COE signal representing the end of the items of
information pertaining to a single toll call and com-
prising 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 140 and to con-

dition the selector 142 for operation. Assuming that, in
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order to reach the remote switching equipment 137 lo-
cated in the Akron area, it is necessary to dial fwo access
digits, i.e. “18.” The first digit “1” dialed by the sub-
scriber 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 second access digit “8” in response to the impulses of
which the selector 148 advances its wipers to the eighth
level of contacts. In the interdigit pause following the
second dialed digit, the wipers in the selctor 146 auto-
matically 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 substa-
tion D. Incident to seizure of the trunk circuit 135, the
calling loop is extended from the line circuit 14@ to the
trunk circuit 135 having individually associated there-
with a magnetic trunk recorder 136.

Following the seizure of the trunk circuit 135, the sub-
scriber 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
schematically in FIG. 2 of the drawings, therein is located
common information collecting and registering eqmpment
245 which is similar to that located in the Hudson office.
More specifically, this common equipment includes 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 con-
junction 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 1s 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. FEach 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 registered
information stored therein to conirol the operation of a
recorder 220 which provides either a printed or a perfo-
rated record, each individual record containing the items
of information pertaining to a single toll call. This re-
cording equipment is also rendered effective over a carrier
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 mmforma-
tion stored in the trunk recorders in the Russell office are
provided.

More specifically, in normal operation, a readout con-
trol circuit 218 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 210 initiates opera-
tion of a stepping switch 210a associated therewith to
advance over a plurality of contacts associated therewith
to which are connected a plurality of contacts associated
therewith to which are connected a plurality of playback
control circuits, such as the playback control circuit 209.
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
260q is operated to search for and seize in sequence the
plurality of trunk recorders to which it has access, in-
cluding the recorders 127 and 136. In response to the
seizure of the trunk recorder 127, the readout control cir-
cuit 210 causes a plurality of register circuits 249, 2350,
260, 280, and 298, and a charge computer 270 to be re-
set to a normal condition to prevent an Incorrect storage
of information due to spurious operation of the registers
by the transient voltages due to the switching operations
during which the trunk recorder 127 is seized.

In addition, the playback control circuit 260, in seiz-
ing the trunk recorder 127, completes a path from the
transducing heads in the trunk recorder 127 through am-
plifying means in the playback control circuit 200 and
the readout control circuit 210 to a common mark pulse
conductor 211 and a space pulse conductor 212, which
latter conductor extends to a steering circuit 230. Fur-
ther, as an incident to seizure, a clutch magnet in the
trunk recorder 127 is energized to rapidly advance the
magnetic tape therein past the transducing heads to gen-
erate mark and space pulses, and an erase head also form-
ing a part of the trunk recorder 127 is energized to erase
the magnetic tape as the stored mark and space pulse n-
formation is transmitted.

The steering circuit 230, which is energized by the space
pulses applied to the conductor 212, comprises a gase-~
ous 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 following
register groups:

(1) A clock and calendar register circuit 280;
(2) A calling station number register circuit 260;
(3) A called station number register circuit 230;
(4) A called office register circuit 290; 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
during an information collecting and registering opera-
tion, the interconnections between the steering circuit 230
and the plurality of register circuits are such that the
egroups of mark pulses representing the items of informa-
tion 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 reg-
ister circuits provided therefor in the recording equip-
ment.

Each of the register circuits, such as the clock and cal-
endar register circuit 289, comprises a plurality of gase-
ous tube counting chains which are operated step-by-step
in accordance with the number of mark puises applied
thereto. Since the number of mark pulses represents the
value of the digit to be stored, the on condition of a se-
lected tube in each of the digit counting chains represents
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 electromnic
registers associated with the recording equipment located
in the Hudson office. Accordlnnly, the input of the
dialed party digit counting chain in the calling station
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number register circuit 260 is rendered effective by the
steering circuit 230 to receive the first group of mark
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 direc-
tory number of a calling subscriber on a multiparty line
on which multiparty service is provided on a terminal
per line basis.

Following the storage of this item of information, the
next three space pulses received by the steering circuit

238 sequentially render the inputs to three called office

code digit counting chains forming the called office reg-

ister circuit 290 responsive to the mark pulses on the

common conductor 211. Accordingly, the next three
groups of mark pulses operate the three sequentially con-
ditioned digit counting chains in the called office reg-
ister 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 290. Following the storage
of the three called office code digits, the readout control
circuit 210 causes the office code interpreter circuit 295
to translate the digital information in the called office
register circuit 299 into marking conditions representing
two alphabetical characters and a single numerical char-
acter, which information is subsequently utilized to pro-
vide a permanent printed or perforated record of the
called office designation.  In addition, a portion of the

information provided by the translation of the called of-

fice code digits by the office code interpreter 295 is ap-
plied to a rate and route marking circuit 275 to establish
one portion of the information needed 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 provided,
by either the playback control circuit 266 or by the read-
out control circuit 218, with an item of information desig-
nating 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 information relating
to the called office provided by the office code interpreter
circuit 295 to establish a rate structure which is transmitted
to the cost computer 270 for use therein in establishing the
monetary charge to be assessed for the toll call. In addi-
tion, the rate and route marking circuit 275 utilizes the
information relating to the calling office to provide infor-
mation relating to the calling office to provide information
pertaining to the alphabetical and numerical designation
of the calling office to the calling station number register
circuit 260 so as to provide marking condition 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
i1s provided with information relating to the designation
of local calling offices by the playback control circuit 260.
When the stepping switch 200a associated with the play-
back control circuit 260 seizes a trunk recorder, such as
the trunk recorder 127, this switch marks a contact sim-
ilar to the contact connected to the conductor 281 which
extends to the rate and route marking circuit 275. The
marking condition on the conductor 2(G1 is representative
of the calling office inasmuch as each trunk 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 recorder 127 by the
playback control circuit 200 provides a marking condition
on the conductor 201 indicating to the rate and route mark-
ing circuit 275 that the calling station is located in a partic-
ular office. In a similar manner, when the playback con-
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trol circuit 208 seizes the trunk circuit 135 and its associ-
ated trunk recorder 136 for a playback operation, a mark-
ing condition is established on a conductor 202 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 230 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 station 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 couniing 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 236 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 280 to manifest the values of the digits form-
ing the date and time information.

The steering circuit 230 nest renders the elapsed time
register circuit 24¢ effective, which circuit comprises a
units minutes counting rmg and a tens minutes counting
chain. Accordingly, the series of mark pulses representing
one minute intervals of elapsed time in the length of time
that the connection was established are applied to the
elapsed time register circuit 249 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 249 to the cost
computer 278¢. The cost computer 270 comprises a base
time counting chain, a pair of binary counting stages
forming a nickies or five cents counting arrangement, a
ten cents or dimes counting chain, and a dollars counting
chain. As set forth above, the rate and route marking cir-
cuit 275 provides the cost computer 270 with the rate
structure at which the charge to be assessed for the call
1s 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 i1s added to the basic charge
for various overtime intervals.

In operation, the duration impulses supplied from the
celapsed 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 chain 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 selectively
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 i1s transmitted to the readout control circuit 210,
The receipt of this signal causes the operation of a COE
relay to arrest movement of the magnet 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 reiay, which indicates that the necessary

amount of information has been received by the plurality
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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 controlling
the operation of the recorder 220.

In order to sequentially apply the stored items of in-
formation to the recorder 228, 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
210, 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 229 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 extend-
ing to the readout control circuit 210 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 re-
corder 220, thereby to space out the end of the paper
web. Concurrently therewith, a reset relay in the readout
control circuit 218 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 fo cause
ticket severing means associated with the recorder to
sever the spaced out end of the web to form a discrete
ticket which is displaced by ejecting means into a recep-
tacle adapted to receive a plurality of such tickets. The
severing and ejecting 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 Armi-
stead Wharton and Richard Dever, Serial No. 532,072,
filed September 1, 1955, now Patent No. 2,780,288, both
of which copending applications are assigned to the same
assienee as the present application. 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 219
is provided with means for clearing the registers without
causing the operation of the recorder 220.

Following playback of all of the items of information
stored on the tape of the seized recorder 127, the seized
playback control circuit 209 is rendered effective to se-
quentially seize the remaining trunk recorders, such as
the trunk tecorder 136, so that the items of information
stored therein are recorded on permanent records under
the control of the readout control circuit 218. Thereafter,
following a time interval during which information is not
transmitted to the readout control circuit, time responsive
means therein operate to cause the stepping switch 210a
to seize the next idle playback control circuit, similar to
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the playback control circuit 260. Thereafter, this seized
playback control circuit causes the transmission of the
items of information stored in the plurality of trunk re-
corders to which it has access, the tape in each recorder
being erased following the transmission of the items of in-
formation 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 210a seizes local car-
rier 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 transmiiting 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 telephone
line between the Hudson and Russell offices without ex-
cessive attenuation and phase shift. Further the fre-
quencies are so allocated in the frequency spectrum which
is efficiently transmiited 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 243
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 con-
trol the operation of the steering circuit 230 and the elec-
tronic 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 equipment 215
is intermittently operated by the readout control 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 remote carrier equip-

 ment 225 wherein it is demodulated by the clutch signal
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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 selectively energized under
the control of the erase demodulator to remove the trans-
mitted 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 remain-
ing trunk recorders located in the Russell office to cause
the transmission of the stored information to the recorder
220 in the Hudson office. Following the playback of
all of the items of information stored in the trunk re-
corders in the Russell office, the remote playback control
circuit 235 is released by the readout control circuit 210,
and the operation of the remote and local carrier equip-
ment 225 and 215 1s terminated.

As indicated above, the readout control circuif 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 step-
ping switch 218a associated with the readout con-
trol circuit 210 is moved into engagement with the con-
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tacts to which is connected the local carrier equipment
215, an additional wiper of the stepping switch marks
a conductor 213 which extends to the rate and route
marking circuit 275. Since all of the information trans-
mitted from the Russell office relates to toll calls placed
from the remote Russell office, movement of the switch

210z into a position in which the local carrier equipment-
215 is seized indicates to the rate and route circuit 2785,

by means of the conductor 213, that all of the data next
to 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 com-

puter 270 but is also utilized to provide calling office
designation information to the calling station number
register circuit 269.

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 218 is terminated
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 cir-

cuit 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 initiates 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 information stored on the tape of the filled re-
corder, the readout control circuit 219 and the sized

playback control circuit are returned to a normal condi-

tion. In a like mannner, 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 de-
‘modulated by the local carrier equipment 215 to cause the
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application of an emergency start condition to the read-

out control circuit 210. This emergency start signal
initiates a cycle of operation of the readout control cir-
cuit 210 during which the remote playback control circuit
233 1s seized- and the filled trunk recorder is seized and
played back. Following the readout of the filled re-
corders, the system is returned to a normal condition.

For a more detailed description of the entire automatic
toll ticketing system, reference should be made to said
Patent 2,877,311.

To facilitate an easy understanding of the detached
contact type of drawings ufilized in the following de-

scription of an illustrative embodiment of the invention, a
combined numerical and alphabetical designation has
been utilized to identify many of the relay structures and
manualiy operated keys forming the schematic circuit
ditagram of the automatic toll ticketing system. The
windings of the relays are identified by one or more
numeral 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 alpha-
betical and numerical designation in which one or more
numerical characters identifying the figure of the draw-
ings on which the contact 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 contacts of the same relay appear-
ing in a single figure of the drawings.
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INFORMATION COLLECTING AND STORING
EQUIPMENT 245 LOCATED IN THE REMOIE

RUSSELIL OFFICE

As described above, the data storing, translating, and
computing circuits 230, 250, 260, 290, 270, 295, 275,
and 240, and the recorder 220, which are located in the
Hudson office, are capable of being inferconnected with
the information collecting and storing equipment 245
which is located in the geographically remote Russell of-
fice by means of the local carrier equipment 215, the re-
mote carrier equipment 225, and the remote playback
control circuit 235. In this manner, the common data
storing and recording facilities associated with the read-
out control circuit 21¢ are utilized to control the produc-
tion of printed records including the items of information
stored in the remote Russell office pertaining to toll calls
placed therefrom. The information collecting and stor-
ing equipment 245 provided in the remote Russell office
1s 1dentical to that provided in the Hudson office which 1is
schematically indicated in FIG. 1 of the drawings.

Referring more spectfically to FIGS. 19 and 20 of the
drawings, therein is schematically indicated the informa-
tion collecting and storing equipment 245 which 1s pro-
fice, which office is assumed to in-
clude an exchange designated as Edgewood 4, A calling
subscribed W located 1n the Russell office is shown in
F1G. 19 as being on a private line terminating in a line
circuit 16910. In response to the extension of a calling
loop circuit to the line circuit 10918, an allotter 10925 is
placed in operation to associate an idle link, such as one
including a finder 16915 and a selector 10920, with the
line circuit 10919. 1In the extension of local calls, such
as to a local substation X, the selector 10920, following the
association of the finder 10915 with the calling line cir-
cuit 10910, is operated under the control of dialed digits
to extend the connection to one or more of a plurality of
connectors, such as a connector 11010, which, in accord-
ance with the size of the Edgewood 4 exchange, extends
the connection to a line circuit 11015 with which is asso-

~ ciated the called substation X.

In the event that the call is to be extended from the

substation W. in the Russell office to a substation, such
as a substation Y located in the Cleveland area, the items
of information pertaining to the call are to be stored
to control the subsequent production of a toll ticket in-
cluding the various stored items. Accordingly, to ob-
tain access to switching equipment capable of extending
the connection to a remote substation, such as the substa-
tion Y, the selector 16920 is operated in accordance with
one or more access digits to seize a one way toll ticket-
ing trunk circuit 11020, which circuit is identical in op-
eration and circuit configuration to the trunk circuit 126,
described in said Patent 2,877,311.
- Following the seizure of the trunk circuit 11020, the
subscriber at the calling substation W dials an assigned
party digit, which may have either an arbitrary value or
a value corresponding to the value of the units digit of
the directory number of a terminal per line multiparty
subscriber. This dialed party digit is stored in a trunk
recorder 11025 individual to the trunk circuit 11020, the
trunk recorder 11025 being identical to the trunk record-
ers 127 and 136.

Following the dialing of the assigned party digit, the
subscriber at the calling substation W dials the three
called office code digits representing the exchange in
which the called substation Y is located, and, thereafter,
dials the four digits forming the called station number.
All seven of these digits are recorded in the trunk record-
er 11025 under the control of the trunk circuit 11020,
as set forth in said Patent 2,877,311 in conjunction with
the description of the operation of the trunk circuit 126.
Simultaneously with recording these digits, the pulse
trams provided thereby are extended over an interoffice
trunk to control the operation of remote switching equip-
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ment 11050, thereby to extend the connection to the called
substation Y.

In response to the receipt of answering supervisory sig-
nals from the remote switching equipment 11030, the
trunk circuit 11820 initiates the timing of the call, as de-
scribed in said Patent 2,877,311, and renders a common
clock and calendar circuit 11040 effective to transmit
nine groups of mark pulses separated by space pulses to
the trunk recorder 11625 to provide a record of the filing
time of the call. |

Following the storage of the date and time information
in the trunk recorder 11025, the trunk circuit 11020 ap-
plies ground to a common identifier sender allotter start
lead extending to an identifier sender allotter 16950 which
is identical in configuration and operation with the 1den-
tifier sender allotter 129, the operation of which is set
forth in detail in said Patent 2,877,311. In being placed
in operation, the allotter 16258 selects an idle one of a
plurality of identifier senders 10960, 10970, or 1692890, all
of which are similar in operation and circuit configura-
tion with the identifier sender 131 described in said Patent
2.877,311, so that one of a plurality of trunk finder
switches 16965, 10975, or 10985 associated therewith
search for and seize the trunk circuit 11020, thereby to
associate an idle one of the identifier senders, such as the
identifier sender 10960, with the trunk circuit 11020
through the trunk finder switch 10963. |

In response to the association of the identifier sender
10960 with the trunk circuit 11020, ground is returned
over the HS conductor of the extended switch train
through the selector 10920 and the finder 10915 to an
identification conductor which is individual to the line
circuit 10919. As described in said Patent 2,877,311, the
substation W associated with the line circuit 109210 1s

on a private line, and, accordingly, the identification con- ¢

ductor extends into a private line matrix in an identifica-
tion matrix 10930, which is identical with the identifica-
tion matrix 128 described in said Patent 2,877,311. In
the event that the substation W is on a terminal per sta-
tion multiparty line, the identification conductors associ-
ated with the various stations on the line extend to differ-
ent party matrices in the matrix 10930, or, in the event
that the calling substation W is on a terminal per line
multiparty line, the identification conductor extends into
the private line matrix.

Concurrently with establishing marking conditions 1n
the identification matrix 16930 representing the digits
forming the station number portion of the directory num-
ber of the calling substation W, the trunk circurt 11020
either in response to the dialing of a selected party digit
or in storing the calling party information under the con-
trol of a modified dialing device, as described in said
Patent 2,877,311, causes the operation of one of a plu-
rality of party matrix selection relays, thereby to inter-
connect only one of the party matrices with an identifier
circuit 10940, which is identical to the identifier circuit
130 described in detail in said Patent 2,877,311, In the
event that the calling substation is on a private line or a
terminal per line multiparty line, the selective operation of
the party selection matrix relays performs no useful func-
tion, the private line matrix being directly connected to
the input of the plurality of amplifier tubes forming the
identifier circuit 10940.

Following the establishment of marking conditions in
the identifier circuit 10940, this information is supplied
to the seized identifier sender 109690, following which
the identifier circuit 16940 and the identification matrix
10930 are released. Following the storage of the direc-
tory number of the calling substation W in the identifier
sender 10969, this circuit operates to transmit four groups
of mark pulses to the trunk recorder 11025 through the
trunk circuit 110290, thereby to provide a record of the
four digits forming the station number portion of the di-

rectory number of the calling substation W.
In response of the completion of the storage of the
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calling party information in the trunk recorder 11625, the
trunk circuit 11020 renders the individual timer theremn
effective to supply pulses to the mark head of the trunk
recorder 11025 at one minute intervals, thereby to pro-
vide a twentieth group of mark pulses including a num-
ber of pulses which is determined by the number of min-
utes forming the duration of the toll call. When the con-
nection is released, the trunk circuit 1102¢ records a
COE signal on the magnetic tape of the trunk recorder
11025 to indicate that all of the items of information per-
taining to a single call have been completely stored
therein.

In a similar manner, the trunk circuit 11028 and a plu-
rality of additional trunk circuits similar thereto selec-
tively control the storage of the items of information on
their individually associated trunk recorders, such as the
trunk recorder 11925, by controlling the information col-
lecting and registering facilities 10938, 10340, 10950,
10969, 10970, 16989, and 11048 which are identical to the
similarly designated components of the information col-
lecting and registering equipment provided in the Hudson
office, the detailed operation of which is set forth in said
Patent 2,877,311. Accordingly, in this manner, the in-
formation collecting and storing equipment 245 provided
in the Edgewood 4 exchange of the remote Russell office
collects items of information in the plurality of trunk re-
corders, similar to the recorder 11825, so that at any given
time the plurality of trunk recorders are provided with
information in the form of mark and space pulses record-
ed on the magnetic tapes in a form which is identical to

that indicated on the tape segment 120082 of the mag-

netic tape 12000 in the trunk recorder 127.

PRINTING THE INFORMATION STORED IN THE
RUSSELL OFFICE

The items of information stored in the trunk recorders,
similar to the trunk recorder 11625, in the Russell office
are transmitted by the carrier equipment 215 and 225
from the Russell office to the Hudson office to control
the operation of the printing recorder 220. The opera-
tion of the trunk recorders in transmitting the informa-
tion from the Russell offiice to the Hudson office 1s con-

trolled by signals transmitted from the Hudson office to

the Russell office over the same carrier equipment. In
this manner, the common information storing and re-
cording facilities in the Hudson office are utilized for
producing printing records of the items of information
pertaining to calls placed in both the Hudson and Russell
offices and, accordingly, obviates the need for providing
recording equipment in the remote Russell office.

In initiating a readout or playback of the items of in-
formation stored in the trunk recorders in the Russell
office, the stepping switch 218a of the readout control
circuit 210 seizes a local adapter circuit 11663, forming
a portion of the local carrier equipment 215, which to-
gether with the readout control circuit 210 transmits
signals over the carrier link to cause the seizure of the
remote playback control circuit 235. In response to
seizure, the remote playback control circuit 235 searches
for and seizes the first idle trunk recorder in the Russell
office, during which erase and clutch signals are trans-
mitted from the readout control circuit 21¢ through the
remote playback control circuit to the seized trunk cir-
cuit and its associated trunk recorder. These signals are
transmitted by an erase modulator 16700 and a clutch
modulator 18860, both forming a portion of the local
carrier equipment 215, and are received and detected by
an erase demodulator 1066¢ and a clutch demodulator
18650, both forming a portion of the remote carrier
equipment 225. A remote office adapter circuit 16580,
also forming a part of the remote carrier equipment 225,
controls the selective operation of the remote playback
control circuit 235 in accordance with the signals trans-
mitted through the carrier link.
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In response to seizure of an idle trunk recorder, mark
and space pulses are transmitted through the remote play-
back control circuit 235 to the registering means as-
sociated with the readout control circuit 210 by means
of a space pulse modulator 11390 and a mark pulse
modulator 11350, both forming a portion of the remote
carrier equipment 225, and a mark pulse demodulator
11500 and a space pulse demodulator 11550, both form-
ing a portion of the local carrier equipment 215. In
addition, the carrier paths including the modulators 11306
and 11350 are controlled by the remote playback control
circuit 235 and the remote office adapter circuit 10560
to provide control signals for operating a hold de-
modulator 10880 and an alarm demodulator 10859, both
forming a portion of the local carrier equipment 215.

Seizure of the trunk recorder 11025 in the remote
Russell office

As described in said Patent 2,877,311, the application
of start ground to the terminal 5700 by the clock and
calendar circuit 133 at a selected time initiates a routine
. readout operation of the readout control circuit 210, as

described in said Patent 2,877,311 under the title Op-
eration of the Readout Control Circuit 210 During a
Routine Readout Operations, so that the stepping switch
210a sequentially seizes a plurality of playback conirol
circuits, similar to the playback control circuit 200.
Seizure of the playback control circuit permits the in-
formation stored in the plurality of trunk recorders to be
transmitted to the data storing means associated with the
readout control circuit 210 to control the intermittent op-
eration of the recorder 220 to print a plurality of toll tick-
ets, each including the items of information pertaining to
a single toll call. This infermittent stepping operation of
the switch 210« continues until such time as, following
the playback of all of the information in the trunk re-
corders to which one of the playback control circuits
has access, the plurality of wipers §711, 5712, and 5713
are moved into engagement with the contacts which are
individual to the local office adapter circuit 11660. -

More specifically, when the wiper 5712 moves into en-
gagement with the contacts to which are connected a
conductor 5722, a test is performed to determine whether
or not the playback facilities located in the Russell office
are idle or busy. To this end, the conductor 5722 ex-
tends to an open circuit in the local office adapter circuit
11606 to indicate that the remote playback facilities are
idle, the conductor 5722 normally being connected to
the emergency start ground conductor 5670 of the read-
out control circuit 210 through a plurality of normally
closed contacts 116LBK2, i16LHD3, and 116LLU4.
The conductor 5670 is not provided with ground at this
time inasmuch as a routine rather than an emergency
readout operation has been initiated. As described in
sald Patent 2,877,311, the absence of ground on the wiper
5712 removes the ground shunt around the operating
winding of the readout switch relay 57RSW so that this
relay operates to perform the functions described in said
Patent 2,877,311, and in closing the constacts 57RSWS
extends ground to the wiper 5711 of the stepping switch
210a. |
- This ground 1s extended over a conductor 5721 to

cause the transmission of a clutch signal to the remote
Russell office much in the same manner as the applica-
tion of ground through the wiper 5711 forwards clutch
ground to the seized playback control circuits in the
Iocal Hudson office, as described in said Patent 2,877,311.
More specifically, the application of ground to the con-
~ductor 5721 reduces the negative bias supplied by a
potentiometer 10831 to the control electrodes of a pair
of tubes 19810 and 10820 forming a portion of the clutch
modulator 10860, these control electrodes being normally
supplied with a carrier potential from a transformer
10835 which forms a portion of the output circuit of a
continuously operative carrier frequency generator cir-
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cuit including a tube 16830. The clutch modulator 16800
is described in detail in the copending application of F. A.
Morris, Serial No. 536,574, now Patent 2,850,700, filed
September 26, 1955, which copending application is as-
signed to the same assignee as the present application,
and is operative, in response to the reduction of the bias-
ing potential supplied by the potentiometer 10831, to
provide a carrier or tone frequency signal of approxi-
mately 4.3 kilocycles to an output transformer 10815.
The secondary winding of the transformer 10815 is con-
nected by a pair of conductors 10811 and 10812 to a
clutch signal band pass filter 11420, the output of which
is inductiviely coupled to a line 11446 extending to the
Russell office. |

In order to permit the telephone line 11446 to be
simultanecusly ufilized for conventional voice frequency
telephone communication between the Hudson and
Russell offices, local telephone equipment 11449 located
in the Hudson office is coupled to the line 11446 through
a 3 kilocycle low pass filter 11445, the characteristics of
the low pass filter 11445 and the band pass filter 11426
effectively separating the voice frequency signals from
the frequency of the tome signal utilized in transmitting
clutch information from the Hudson office to the Russell
O111CE. .

The clutch tone signal received at the Russell office
from the line 114496 is inductively coupled to the input of
a clutch signal band pass filter 11480 and thence through
a pair of conductors 11481 and 11482 to an input trans-
former 10655 of the clutch demodulator 10650. The
secondary winding of the transformer 10655 is connected
between ground and the control grid of a first amplifier
tube 10660 in the clutch demodulator 10659. The out-
put of the first amplifier tube 10660 is supplied through
a coupling condenser 10661 to the control electrode of a
second cascade connected amplifier tube 10679. The am-
plifier circuit including the tubes 10660 and 10670 is de-
scribed in detail in the copending application of F. A.
Morris, Serial No. 536,575, now patent 2,881,313, filed
September 26, 1955, which copending application is as-
signed to the same assignee as the present application.

The output from the two stages of amplification is sup-
plied through a coupling condenser 10671 to the control
electrode of an infinite impedance detector tube 10680,
the control electrode of which is also supplied with a
negative bias of approximately ten volts by a potentiom-
eter circuit 10681, this negative bias normally maintain-
ing the tube 10680 in a cut off condition. When the ampli-
fied carrier or tone frequency signal supplied through
the coupling condenser 10661 is applied to the tube
10680, the positive portions of the carrier frequency volt-
age render the tube 10680 conductive, thereby to rectify
or detect the incoming clutch tone signal and, according-
ly, to produce a positive potential drop across a cathode
resistor 10682 and a parallel cathode capacitance 10683.

The cathode circuit of the tube 10686 is directly cou-
pled to the control electrode of a direct current amplifier
tube 10690, the anode of which is connected to a polar-
ized operating voltage through the operating winding of
a remote office clutch relay 105RCL by a conductor
10691. The control electrode of the tube 10690 is sup-
plied with a negative potential sufficient to maintain this
tube normally cut off from a voltage divider including the
cathode resistor 10682 and a resistor 10692. However,
when the infinite impedance detector tube 10680 is ren-
dered conductive to provide a more positive potential
across the cathode capacitor 10683, the tube 10690 is
rendered conductive to operate the remote office clutch
relay 105RCL.

The operation of this relay closes a plurality of con-
tacts 10SRCL1 and 105RCL2. The closure of the con-
tacts T0SRCL2 applies ground to one leg of a voltage di-
vider 11341, which leg is normally connected to ground
through a pair of normally closed contacts 105ROALI1
controlled by a remote alarm relay 105ROAL. This re-
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lay is normally maintained operated by the application of
resistance battery to a terminal 10515 by a supervisory
circuit associated with the toll tickefing equipment pro-
vided in the Russell office. Since the contacts 105ROAL1
are normally maintained closed, therebvy to connect one
leg of the voltage divider 11341 to ground, the negative
potential applied to the control electrodes of a pair of
modulator tubes 11310 and 11320 forming a portion ol
the mark pulse modulator 11300 is reduced so that a 6.64
kilocycle carrier or tone frequency signal supplied to a
transformer arrangement 11335 by an osciliator tube
11330 is provided at an output transformer 11345. The
consiruction and the operation of the mark pulse mod-
ulator 11300 is set forth in detail in the above referred
to copending application of F. A. Morris, now patent
2,850,700, the modulator 11380 being substantially simi-
lar to the clutch modulator 10808.

This continuous application of the mark pulse tone
carrier frequency signal to the carrier link extending to
the Hudson office provides a check over the proper op-
eration of the carrier equipment and, in particular, in-
sures the absence of open circuits in the telephone lme
11446. More specifically, the mark pulse tone signals
supplied at the output transformer 11345 are applied
through a mark pulse band pass filter 11475 having a
characteristic adapted to pass the 6.64 kilocycle mark
pulse carrier signal which is inductively coupled to the
telephone line 11446. This signal is inductively coupled
from the line 11446 to the input of a 6.64 kilocycle mark
pulse band pass filter 11430 located in the Hudson office
and is coupled therethrough to the primary winding of
an input transformer 11515 forming a portion of the
mark pulse demodulator 11559, which demodulator is of
the type described in the above identified copending ap-
plication of F. A. Morris, now Patent 2,881,313. The
unmodulated carrier signal supplied at the input trans-
former 11515 is amplified by a pair of cascade coupled
amplifier tubes 11510 and 11520 and is supplied to the
input of the alarm demodulator 1685¢ which includes an
infinite impedance detector tube 10868 and an overbiased
direct current amplifier tube 18876¢. The demodulator
10850 operates in the manner set forth above in conjunc-
tion with the description of the similarly designated tubes
10680 and 10690 in the clutch demodulator 10638, Ac-
cordingly, the application of the mark pulse frequency
carrier signal through the amplification stages provided
in the mark pulse demodulator 11500 to the alarm de-
modulator 16850 renders the tube 10870 conductive so
that a local alarm relay 1161LALM is operated, the anode
of the tube 10879 being connected with the operating
winding of the relay 116LALM and a polarized operat-
ing potential through a conductor 10871.

Operation of the local alarm relay 116LALM opens a
pair of contacts 116LALM1I to prevent the application of
ground to a terminal 11673 which is connected to an
emergency alarm in the supervisory circuit associated
with the toll ticketing facilities in the local Hudson office.
Accordingly, the continuous application of the mark pulse
tone sienal over the carrie link from the Russell office to
the Hudson office results in maintaining the local alarm
relay 116LALM normally operative to prevent the appli-
cation of ground to the supervisory equipment in the Hud-
son office to indicate an alarm condition. Therefore, if
for any reason the mark pulse carrier or tone signal dis-
appears from the input to the alarm demodulator 18859,
the local alarm relay 116LALM releases to provide an
alarm indication. The local alarm relay 116LALM 1s
also rendered slow-to-release so that this relay is not re-
leased in response to momentary absences of the mark
pulse carrier signal.

In order to provide means for signaling an alarm con-
dition in the remote Russell office, the removal of bat-
tery from the terminal 10515 under the control of the
supervisory circuits in the Russell office permits the re-
mote alarm relay 105ROAL to release, thereby opening
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the contacts 165ROAL1. Opening these contacts removes
gsround from one leg of the voltage divider 11341 to in-
crease the negative potential applied to the control elec-
trodes of the modulator tubes 1131¢ and 11329, thereby
to terminate the transmission of the mark pulse carrier
frequency signal to the Hudson office. The absence of
these signals releases the local alarm relay 116LALM to
indicate the existence of an alarm condition in the re-
10te Russell office. However, the closure of the contacts
185R1.C2 in response to operation of the remote office
clutch relay 165RCL during the initiation of a readout
or playback operation from the Russell office provides an
alternative source of ground for the voltage divider 11341
to insure the operativeness of the mark pulse modulator
113980 during the readout or playback operation irrespec-

tive of the operated or released condition of the remote
alarm relay 185ROAL.

Referring back to the preceding operation of the remote
office clutch relay 105RCL, the closure of tne contacts
165RCL1 applies ground to a conducter 163%69 which
forms the clutch conductor of the remote playback con-
trol circuit 235. The remote playback control circuit
235 operates in the manner set forth in said Patent 2,-
877.311 in conjunction with the description of the op-
eration of the playback control circuit 269 which 1is
located in the local Hudson office, and, accordingly, the
application of ground to the conductor 1956¢ completes
an operating circuit for a remote playback clutch relay
11IRPCL. In operating, this relay closes a pair of con-
tacts 104RPCL3 to complete an operating circuit for a
slow-to-release remote playback start relay 2184RPST
which extends through a series thermistor 18420, 1In
operafing, the remote playback start relay 104RPST
closes a pair of contacts 184RPST3 to complete an operat-
ing circuit for a remote playback hunt assist relay
1804RPHA, the operation of which completes an energiz-
ing circuit for a motor magnet 10440 of a switch 2354.
Energization of the motor magnet 18448 opens a pair
of interrupter contacts 19441 controlled thereby to in-
ferrupt the operating circuit for the remote playback hunt
assist relay 104RPHA so that this relay releases to in-
terrupt the energizing circuit for the motor magnet 10449.
‘The release of the motor magnet 10449 advances a plu-
rality of wipers 11141, 11142, 113143, and 11144 con-
trolled thereby into engagement with the contacts form-
ing the first stepping position of the switch 2354. In
addition, movement of these wipers opens a pair of off-
normal contacts 10443 and closes a plurality of off-normal
contacts 10442 and 10444.

Assuming that the trunk circuit 11620 and the trunk
recorder 11025 individual thereto are connected to the
contacts of the switch 235a forming the first stepping
position thereof, if the trunk circuit 11920 is busy, ground
is forwarded over one of the wipers 11141 or 11142 to
provide a ground shunt for preventing operation of a re-
mote playback switch relay i@4RPSW and for agam
causing operation of the remote playback hunt assist re-
lay 164RPHA to step the switch 235a to the next posi-
tion. However, assuming that the trunk circuit 11029 i1s
idle, the open circuit condition encountered by one of
the wipers 311141 or 11142 removes the ground shunt
around the operating winding of the remote playback
switch relay 104RPSW so that this relay operates.

In operating, the relay 184RPSW closes a pair of con-
tacts 111IRPSW2 to apply ground to and advance con-
ductor extending to the trunk circuit 11028, thereby to
cause the magnetic tape in the trunk recorder associated
with the next succeeding trunk circuit to which the switch
2354 has access to be advanced to its normal home posi-
tion. The closure of the contacts 104RPSW3 completes
an operating circuit for a remote playback clutch hold re-
lay 104RPCLH, thereby causing the operation of the
relay.

Tsl’le closure of the contacts 104RPSWS, in response
to operation of the relay 104RPSW, compleies an ob-
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vious operating circuit for a remote playback second
switch relay 104RPSWS which, 1n operating, closes a
pair of contacts 111RPSWS1 to apply ground to the
wipers 11143 and 11144, thereby to cause the applica-
tion of ground to the operating winding of the clutch
switch relay in the trunk circuit 11820 to initiate move-
ment of the magnetic tape in the trunk recorder 11925

towards its home position. The operation of this relay

also closes a pair of contacts 104RPSWS6 and opens a
pair of contacts 184RPSWS3, the opening of these con-
tacts interrrupting the operating circuit of the remote
playback start relay 104RPST so that this relay releases.

The closure of the contacts 184RPSWS6 applies ground

to a remote playback hold conductor 105863.

The application of ground to the conductor 10563 com-
pletes an obvious operating circuit for a remote hold re-
lay 105ROHD so that this relay operates to close a pair
of contacts 195ROHD1, thereby to provide another source
of ground for maintaining a reduced negative bias on the
control electrodes of the modulator tubes 11310 and
11320 in the mark pulse modulator 11300. In addition,
the application of ground to the conductor 10563 con-
nects one leg of a potentiometer 11391 to ground, there-
by reducing the negative bias applied to the control elec-
trodes of a pair of modulator tubes 11360 and 11370
~ forming a portion of the space pulse modulator 11350.
This modulator, which is substantially identical to the
mark pulse modulator 11300, includes an oscillator tube
11380, an oscillator transformer 11335, and an ouiput
transformer 11365 which, in response to the decrease in
the negative potential supplied to the control electrodes

of the tubes 11360 and 11370, is provided with a space

pulse tone or carrier frequency signal of approximately
5.87 kilocycles. This tone signal is coupled to the tele-
phone line 11446 through a 5.87 kilocycle space pulse
band pass filter 11460. The space pulse tone signals on
the line 11446 are inductively coupled to the input of a
space pulse band pass filter 11410 located in the Hudson
office to be applied therethrough to an input transformer
11555 forming a portion of the space pulse demodulator
11550. The input signals applied to the transformer
11555 are successively amplified by a pair of amplifier
tubes 11560 and 11570 to be applied to the input to an
infinite impedance detector tube 10890 forming a portion
of the local hold demodulator 10880. The space pulse
demodulator 11550 and amplifier stages including the
tubes 11560 and 11570 are described in the above identi-
fied copending application of F. A. Morris, now Patent
2,881,313, |

The local hold demodulator 18880 operates in the man-
ner set forth above in the description of the operation
of the clutch demodulator 10650 so that an overbiased
direct coupled amplifier tube 10895 is rendered conduc-
tive to provide a conductive path to ground on a con-
ductor 10896 which extends to the operating winding of
a slow-to-release local hold relay 116LHD, the other side
of the operating winding of which is connected to a B4
operating potential. The operation of the local hold re-

lay 116LHD closes a plurality of contacts 116LHDI,

1161_.HD2, and 116LHD4 and opens a plurality of con-
tacts 116L.HD3 and 116L.HDS.
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The closure of the contacts 116LHD4 provides resist-

ance ground to a lamp 11610 to cause the dim illumina-
tion thereof as an indication that hold supervisory signals
have been received in the Hudson office from the Russell
office to represent that the remote playback control cir-
cuit 235 has seized an idle trunk recorder, such as the
recorder 11625. The opening of the contacts 116LHDS5
interrupts one point in a holding circuit for a local lockup
relay 116LLU, and the closure of the contacts 116L.HD1
prepares a path for applying ground to the common hold
conductor 5560 -extending to the readout control circuit
210. The opening of the contacts 1161LHD3 opens the
connection between a conductor 5722 and the common
emergency start ground conductor 5670, and the concur-

] |
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rent closure of the contacts 116LHD2 completes an oper-
ating circuit for a local switch relay 116L.SW. This cir-
cuit extends from the closed and grounded contacts
S7TRSWI1, which are closed in response to the operation
of the readout switch relay S7TRSW upon seizure of the
local adapter circuit 11660, through the wiper 5712, the
conductor 5722, and the closed contacts 116LBK2 and
116L. HD?2. o

The operation of the local switch relay 116 LSW opens
a plurality of contacts 116 LSW 2 and 116 LSW 10 and
closes a plurality of contacts 116 LSW 1 and 116 LSW
3 to 116 LSW 9, inclusive. The closure of the contacts
116 LSW 4 provides a holding circuit for the local
switch relay 116 LSW in parallel wiih the circuit provided
by the closed contacts 116 LHD 2. The closure of the
contacts 116 LSW 3 provides direct ground to the lamp
11610 to cause bright illumination thereof as an indica-
tion that the local switch relay 116 LSW has been op-
erated. |

‘The closure of the contacts 116 LSW 5, 116 LSW 7,
116 LSW §, and 116 LSW 9 interconnects the mark and
space 1nput leads extending to the input transformers
6610 and 6620 of the readout amplifier circuit 6600 with
the mark pulse demodulator 10500 and the space pulse
demodulator 11550, thereby to complete a path for trans-
mitting mark and space pulse information from the
seized trunk recorder in the Russell office to the readout
amplifier circuit in the Hudson office. The opening of
the contacts 116 LSW 10 interrupts an addional point in
a holding circuit for the local lockup relay 116 LLU,
the opening of the contacts 116 LSW 2 performing no
useful function at this time.

The closure of the contacts 116 LSW 1 completes a
circuit for operating the readout hold relay 57 RHD in
the readout control circuit 210 which, as described in said
Patent 2,877,311, is operated in response to the receipt of
information indicating that a trunk recorder has been
seized by the selected playback control circuit. More
specifically, this circuit extends from the normally closed

‘and grounded contacts 116 LU 2 through the closed con-

tacts 116 LSW 1, 116 LHD 1 and 116 LBK 3 to the
common hold conductor 5560, this conductor being con-
nected to the operating winding of the read out hold re-
lay through the closed contacts 57 RETD 1 and 57 RSW
6. The operation of the readout hold relay performs
the operations set forth in said Patent 2,877,311 in the
description of the operation of the readout control circuit
210 during a routine readout operation and, in opening
the contacts 57 HRD 2, removes ground from the wiper
5711 and the clutch conductor 5721. The removal of
ground from the conductor 5721 and, accordingly, from
one leg of the potentiometer 10831 increases the negative
bias on the control grids of the modulator tubes 10810
and 10820 so that the clutch frequency tone signal is
no longer transmitted over the carrier link to the clutch
demodulator 106350, thereby resulting in the release of the
remote office clutch relay 105 RCL. In releasing to open
the contacts 165 RCL 1, ground is removed from the
clutch conductor in the remote playback control circuit
235, thereby releasing the remote playback clutch re-
lay 111 RPCIL. The release of the relay performs the
same functions as set forth in said Patent 2,877,311 in the
description of the operation of the playback control cir-
cuit 200. However, the concurrent closure of the con-
tacts 37 HRD 3 in response to operation of the readout
hold relay 57 RHD transfers the control over the applica-
tion of ground to the wiper 5711 to a path including the
contacts 58 RCOE 3 and 58 CLD 1 controlied by the
readout COE relay 60 RCOE and the clutch delay re-
lay 60 CLD. In the event that the clutch delay interval
has expired, thereby resulting in the operation of the
clutch delay relay 60 CLD, the contacts 58 CLD 1 are
closed to apply ground to the wiper 5711, and, accord-
ingly, clutch tone or carrier frequency signals are again
transmitied to the remote office adapter circuit 10500,
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thereby to maintain the remote o
RCL operated.

The closure of the contacts 116 LSW 6 1nterconnects
the common erase conductor 5220 with a conductor 1162§
which extends to a potentiometer 16741 forming a portion
of the erase modulator 10700, thereby preparing a path
for transmitting erase frequency tone signals to the remote
Russell office. However, the common erase conductor
5299 extends to an open circuit and, accordingly, the
closure of the contacts 116 LSW 6 does not render the
erase modulator 10700 effective.

Returning now to the operation of the remote play-
back control circuit 235, when the magnetic tape in the
trunk recorder 11025 has been returned to its normal
home vosition and the circuits in the trunk circuit 11020
are prepared to transmit mark and space pulse informa-
tion from the trunk recorder through the remote play-
back control circuit 235 and the carrier link to the re-
cording facilities in the Hudson office, ground is applied
to the conductor extending to the operating winding of
the remote playback relay 111 RPBB, as described above,
to operate this relay. In operating, the remote play-
back relay completes, at a pair of contacts 112 RPBB 1,
an obvious operating circuit extending through a thermis-
tor 11280 to the operating winding of a remote playback
start relay 112 RPBS, the operation of which closes a pair
of contacts 1111 RPBS 1 to interconnect the clutch con-
ductor 10560 in the remote playback control circuit 235
with the clutch magnet forming a portion of the trunk
recorder 11025 so that effective control over the energiza-
tion of the clutch magnet in the trunk recorder 11025 is
transferred to the above described path in the readout
control circuit 210 in the Hudson office. If the clutch de-
lay relay 66 CLD in the readout control circuit 21¢ has
been operated thereby to continue the transmission of
clutch frequency tone signals to the remote Russell office,
eround is applied from the closed contacts 103 RCL 1 to
the conductor 18560 to initiate movement of the magnetic
tape in the trunk recorder 11023.

Since the first item of information recorded on this
tape, shown in FIG. 29A, is the preliminary COE signal
comprising simultaneous mark and space pulse signals,
movement of the magnetic tape past the transducing heads
associated therewith applies simultaneous mark and space
pulses to a pair of mark pulse conductors 11261 and to
a pair of space pulse conductors 11271, these conductors
terminating in the primary windings of a pair of input
transformers 11262 and 11272, respectively. The input
transformer 11262 provides an input voltage to a mark
pulse amplifier or preamplifier 11260, which is similar
to the preamplifier circuit shown in conjuction with the
playback control circuit 200, described in said Patent 2,-
877,311 so that the mark pulse forming a portion of the
preliminary COE signal is amplified and transmitted
throuch an output transformer 11263 to the primary
winding of an input transformer 11340 of the mark pulse
modualtor 11300. Since the voltage divider 11341 is
connected to ground through the plurality of closed con-
tacts 105 ROHD 1, 105 ROAL 1, and 105 RCL 2, an
operating potential is supplied to the control electrodes
of the modulating tubes 11310 and 11320 so that the
mark pulse applied to the input transformer 11340 is
coupled through the secondary winding thereof to modu-
late the continuously transmitted mark pulse carrier fre-
quency waves with a single mark pulse. This pulse is
transmitted over the carrier link, as described above, to
be received at the input transformer 11515 of the mark
pulse demodulator 11500, this signal being subsequently
amplified in the two stages of amplification provided by
the tubes 11510 and 11520. This amplified signal 1s ap-
plied to the control electrode of an overdriven cathode
follower tube 11530 and therethrough to a zero bias
triode 11540. As described in the above identified co-
pending Morris application, now Patent 2,831,313, these
two tubes provide a detected mark pulse which is trans-
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mitted through an output transformer 11545 and the
closed contacts 116 LSW 5 and 116 LSW 7 to the input
to the mark pulse channel in the readout amplifier cir-
cuit 6609. -

In a similar manner, the space pulse applied to the in-
put transformer 11272 is supplied through a space pulse
amplifier 11270 and an output transformer 11273 to an in-
put transformer 11390 forming a portion of the space pulse
modulator 11350. The control electrodes of the modula-
tor tubes 11360 and 11370 forming a portion of the
modulator 1135¢ are provided with an operating poten-
tial inasmuch as the voltage divider 11391 is connected to
oround through the closed contacts 104 RPALR 5. Ac-
cordingly, the continucusly transmitted space pulse tone
or carrier frequency signal provided by the modulator
11359 is modulated with a single space pulse, the modu-
lated signal being transmitted through the output trans-
former 11365 and over the carrier link to be applied to
the input transformer 11565 of the space pulse demodu-
lator 11559. This sicnal is subsequently amplified in the
tubes 11560 and 11570 and applied to the control elec-
trode of an overbiased cathode follower tube 11589 which,
together with a zero bias triode 11599, detects the space
pulse to provide a single space pulse in the form of a
sharp spike which is transmitted through an output trans-
former 11595 and the closed contacts 116 LSW 8 and
116 LSW ¢ to the input transformer to the space puise
channel in the readout amplifier circuit 6600.

The concurrent application of mark and space pulses
to the mark and space pulse channels in the readout am-
plifier circuit 6600 renders the COE tube 6716 in the read-
out amplifier circuit 6609 conductive to operate the read-
out COE relay 60 RCOE. In operating, this relay opens
the contacts 58 RCOE 3 to remove ground from the wiper
5711 and, accordingly, from the clutch conductor 5721
extending to the voltage divider 16831 in the clutch mod-
ulator 10800. Interruption of the clutch carrier signal
releases the remote office clutch relay 165 RCL to open
the contacts 165 RCL 1, thereby removing ground from
the clutch conductor 16560 in the remote playback con-
trol circuit 235. The removal of ground from the con-
ductor 10560 terminates movement of the magnetic tape
in the seized trunk recorder 11025.

Referring back to the preceding operation of the read-
out COE relay 60 RCOE, the closure of the contacts S8
RCOE 2 completes an obvious operating circuit for the
readout erase relay 57 RER so that this relay operates
to perform the functions described above, included In
which is the closure of the contacts 57 RER 1 to apply
ground to the common erase conductor 5296. The ground
applied to the common erase conductor 5290 is extended
through the closed contacts 116 LSW 6 to ground one
leg of a voltage divider 18741, thereby to provide an op-
erating potential on the control electrodes of a pair of
modulator tubes 10710 and 19720 forming a portion of
the erase modulator 16769. These control electrodes are
normally supplied by a transformer arrangement 10740
with an erase pulse tone or carrier frequency signal of
approximately 3.75 kilocycles from an oscillator circuit
including a pentode tube 10730. Accordingly, when the
negative potential applied to these control electrodes is
reduced, an erase signal of 3.75 kilocycles is applied
through an output transformer 10750 and a pair of con-
ductors 10751 and 10752 to a 3.75 kilocycle erase signal
band pass filter 11430, the output of which is inductively
coupled to the telephone line 11446.

The erase tone signal is received in the Russell office
and is transmitted through a 3.75 kilocycle erase signal
band pass filter 1149¢ and a pair of conductors 11491
and 11492 to the primary winding of an input transformer
10605 forming a portion of the erase demodulator 10600,
which demodulator operates in the same manner as and
includes the same circuit components as the cluich de-
modulator 18650, the operation of which is set forth in
detail above. The erase signal supplied to the input trans-
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former 10605 1s coupled: through successive amplifier
tubes 10610 and 10620 to be applied to an infinite im-
pedance detector tube 10630 which renders an overbiased
direct current amplifier tube 10640 conductive. Render-

ing this tube conductive provides a flow of current in a

conductor 10641 to operate a remote office erase relay
105 ROER. The operation of this relay closes a pair of
contacts 105 ROER 1 to apply ground to an erase con-
ductor 10570 forming a portion of the remote playback
control circuit 235. Since the remote playback relay 111
RPBB has been previously operated, as described above,

to close a pair of contacts 111 RPBB 1, the application -

of ground to the conductor 10579 causes the operation of
a remote playback erase relay 111 RPER and also causes
the selective energization of the erase head in the trunk
recorder 11025,

- Following the completion of the resetting of the data
storing means in the Hudson office, as indicated by the
release of the readout reset relay 63 RES, ground is again
applied to the conductor 5721 to render the clutch modu-

lator 10800 effective to transmit the clutch frequency car-

rier signal from the Hudson office to the remote Russell
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office, thereby resulting in the reoperation of the remote

office clutch relay 105 RCL to close the contacts 105

RCL 1. This again applies ground to the clutch conduc-

tor 10560 in the remote playback control circuit 235 to
initiate movement of the magnetic tape in the seized trunk
recorder 11025.° Movement of the magnetic tape trans-
mits the mark and space pulse information, such as shown
in FIG. 27A, through the above described carrier facili-
ties from the remote Russell office to the local Hudson
office to control the storage of items of information per-
taining to successive toll calls in the data storing facili-
ties. These transmitted and stored items are recorded by
the printing recorder 220, as described in said Patent
2,877,311, to provide toll tickets of the items of informa-
tion pertaining to the toll calls stored in the trunk re-
corder 11025.

Release of the trunk recorder 11025 and seizure of the
next subsequent idle trunk recorder in the remote Rus-

sell office

- As described above in the subtitle 3 Release of a Seized

Trunk Recorder, in said Patent 2,877,311, following the
transmission of the items of information pertaining to the
last call stored in a trunk recorder, the readout pulse gen-
erator relay 58 RPG is rendered effective to pulse ground
on the wiper §711, thereby intermittently rendering the
clutch modulator 10800 effective and ineffective to trans-
mit clutch tone frequency carrier signals to the clutch de-
modulator 10650. This causes the intermittent operation
and release of the remote office clutch relay 105 RCL to

pulse the remote playback clutch relay 111 RPCL so that,

in the same manner described in said Patent 2,877,311, a
remote playback timeout tube 11210 is rendered con-
ductive to operate a remote playback timeout relay 111
RPTO. The operation of this relay, in opening a pair
of contacts 104 RPTO 2, permits the remote playback
switch relay 104 RPSW to release due to the interruption
in the holding ground path therefor extending to the
trunk circuit 11020. The release of the relay 104 RPSW,
in closing a pair of contacts 164 RPSW 6, completes an
operating circuit for the motor magnet 10440 and, in
opening the contacts 104 RPSW 5 releases the relay 104
RPSWS. The release of this relay opens a pair of con-
tacts 104 RPSWS 5 to release the motor magnet 10440

to move the wipers 11141-11144 into engagement with

the contacts forming the next stepping position. In the
event that the trunk circuit associated with the contacts
forming the next stepping position is busy, the switch 235aq
steps until an idle trunk circuit is seized following which
the relay 104 RPSW operates, as described above, to cut
through the trunk recorder associated with the seized
trunk circuit with the readout amplifier circuit 6600 asso-
clated with the readout control circuit 210.
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In addition, following the release of the relay 104
RPSW to open the contacts 104 RPSW 4 and prior to
the release of the second switch relay 104 RPSWS to
close a pair of contacts 104 RSWS 4, ground is removed
from the hold conductor 10563, thereby resulting in the
release of the remote hold relay 105 ROHD to open the
contacts 105 ROHD 1. In addition, the removal of
ground from the remote hold conductor 10563 removes
ground from the voltage divider 11391 so that the trans-
mission of the space pulse tone signal to the local hold
demodulator 10880 is terminated, thereby releasing the

local hold relay 116 LHD.
The release of this relay opens the contacts 116 LHD

1, 116 LHD 2, and 116 LHD 4 and closes the contacts

116 LHD 3 and 116 LHD 5. The closure of the contacts
116 LHD 5 and 116 LHD 3 and the opening of the con-
tacts 116 LHD 2 perform no useful function at this time,
the relay 116 LSW being maintained operated over the
holding circuit including the closed contacts 116 LSW 4.
The opening of the contacts 116 LHD 4 removes re-
sistance ground from the monitor lamp 11610, but this
lamp remains brightly illuminated due to direct ground
provided through the closed contacts 116 LSW 3.

The opening of the contacts 116 LHD 1 removes
ground from the common hold conductor 5569 to inter-
rupt the above described operating circuit for the readout
hold relay, thereby permitting this relay to release to
operate the hold shunt relay 58 HSH. The operation
of this relay in opening the contacts 58 HSH 1, inter-
rupts the holding circuit for the readout erase relay 57
RER so that this relay releases. The release of the re-
lay 87 RER, in opening the contacts 57 RER 1, removes
ground from the common erase conductor 5290 and,
accordingly, from the voltage divider 10741 forming a
portion of the erase modulator 10700. The removal of
ground from the divider 10741 provides a sufficiently
negative bias on the control electrodes of the modulator
tubes 19710 and 10720 so that transmission of the erase
frequency carrier signal to the erase demodulator 10600
in the remote Russell office is terminated, thereby re-
sulting in the release of the remote office erase relay 105
ROER. The operation of the relay 58 HSH also termi-
nates the application of pulsing ground to the cluich
modulator 10800, |

The release of the relay 105 ROER to open the con-
tacts 165 ROER 1 removes ground from the erase con-
ductor 10570 in the remote playback control circuit 235,
thereby removing the energization from the erase head in
the seized trunk recorder and permitting the remote play-
back erase relay 111 RPER in addition to the remote
crase slave relay 104 RERS to release. Therefore, each
time the stepping switch 235¢q in the remeie playback con-
trol circuit 235 is advanced to release onzs trunk recorder
and to seize an additional trunk recorder, the removal
of ground from the hold conductor 10563 in the remote
playback control circuit 235 causes the release of the
local hold relay 116 LHD in the local adapter circuit
11600 in the Hudson office and the release of the readout
crase relay 57 RER and the readout hold relay 57 RHD
in the readout control circuit 210. Accordingly, when
each trunk circuit is selzed, the above described test for
determining the adequacy of the transmission link be-
tween the seized trunk recorder and the readout control
circuit 6600, and also the test for the successful com-

pletion of the séizure of a trunk recorder by the remote

playback control circuit 235 is performed as desecribed.
above. .

In this manner, the remote playback control circuit
235 operates as set forth above in conjunction with the
description of the operation of the playback control
circuit 200 so that all of the idle trunk circuits and their
associated trunk recorders to which the switch 2352 has

~access are sequentially interconnected with the date stor-

ing and recording facilities in the Hudson office. The

75 1nformation stored in the trunk recorders in the form of
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mark and space pulses is transmitted over the carrier
link under the conirol of the mark pulse modulator
11300, the space pulse modulator 11350, the mark pulse
demodulator 11509, and the space pulse demodulator

11550 to control the operation of the common recorder
229.

Release of the remote playback control circuit 235 by
the readout control circuit 210

As set forth above in the description of the operation
of the playback control circuit 200 in the subtitle 3 Re-
Release of the Playback Control Circuit 200, in said
Patent 2,877,311, following the playback of all of the
idle trunk recorders to which the switch 2354 has access,
the wipers 11143 and 11144 are moved into engagement
with the terminal forming the next to last position of
the switch 2354, which terminal is connected to the op-
erating winding of a remote playback end-of-ticket relay
111 RPETD. This relay is operated in response to the
closure of a pair of contacts 111 RPST 1 upon operation
of the relay 104 PRST. The operation of the remote
playback end-of-ticket relay signifies that all of the trunk
recorders to which the control circuit 235 has access
has been completely played back, and accordingly, the
operation of this relay opens a pair of contacts 104
RPETD 2 to remove ground from the hold conductor
19563, thereby resulting in the release of the remote hold
relay 105 ROHD, as described above. Further, the
termination of the transmission of space pulse frequency
tone or carrier signals to the local hold demodulator
10886 in the Hudson office releases the local hold relay
1i6 1LHD. |

The release of the local hold relay 116 LHD performs
the functions described above and, in opening the con-
tacts 116 LHD 1, removes ground from the common hold
conductor 5560, thereby to permit the readout hoid re-
fay 57 RHD to release. In releasing, this relay completes
the operating circuit for the hold shunt relay S8 HSH
which, in operating, opens the holding circuit for the
readout erase relay 57 RER so that this relay releases
to remove ground from the common erase conductor
5290. As described above, the removal of ground from
the conductor 5280 increases the negative bias on the
erase modulator 10700 so that the transmission of the
erase signal from the Hudson office to the Russell office
is terminated, thereby resulting in the release of the re-
mote office erase relay 105 ROER to open the contacts
105 ROER 1 and to remove ground from the erase con-

ductor 10576. The release of the readout erase relay
57 RER, in closing the contacts 58 RER 3, also com-
pletes an operating circuit for the readout release relay 58
RRLS which, in operating to open the contacts 58 RRLS 1,
terminates the application of pulsing ground to the cluich
conductor 5721 and substitutes continuous ground there-
for which causes the transmission of clutch frequency
carrier signals from the modulator 10808 to the clutch
demodulator 10658, thereby maintaining the remote of-
fice clutch relay 105 RCL operated fo close the con-
tacts 105 RCL 1. The closure of these contacts provides
steady ground on the clutch conductor 180568 which, in
completing an operating circuit for the remote playback
clutch relay 111 RPCL, simulates a starting condition in
the remote playback control circuit 235. However, the
provision of the thermistor 10420 in the operating circuit
for the remote playback start relay 104 RPST prevents
the operation of this relay to initiate an additional play-
back cycle operation of the remote playback control
circuit 235 for a long enough interval of time that the
readout control circuit 218 can advance the stepping
switch 2104 to seize the next idle playback control circuit.

As described above, the operation of the remote play-
back end-of-ticket relay 111 RPETD, in opening the con-
tacts 164 RPED 2, removes ground from the hold con-

ductor 10563 for a longer interval than is provided when
the remote playback control circuit 235 is merely stepped
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from one idle trunk recorder to the next and, accordingly,
due to this increased time interval and as set forth above
in conjunction with the description of the operation of the
readout control circuit 218, the hold release delay relay
58 HRD is released to remove the last source of hold:ing
oround for the operating winding of the readout switch
relay 57 RSW. This permits the relay 57 RSW and, after
a suitable time delay, the second readout switch relay 58
RSWS to release to actuate the stepping switch 210a to
its next stepping position. As shown in FIG. 57 of the
drawings, the next stepping position of the switch 210z
causes the operation of the readout end-of-ticketing relay
58 RETD, operation of which restores the readout con-
trol circuit 210 to a normal condition. However, it is
obvious that the local office adapter circuit 11600 could
be connected to contacts other than those forming the
last effective stepping position of the switch 218g, in which
case, the release of the carrier facilities would operate
the readout control circuit 216 to seize an additional play-
back control circuit, similar to the circuit 20¢.

In addition to stepping the switch 210q, the release of
the readout switch relay 57 RSW, to open the contacts
57 RSW 1, removes ground from the conductor §722 to
open the holding circuit for the local switch relay 116
LSW so that this relay releases to open the contacts 116
LSW 1 and 116 LSW 3 to 116 LSW 9, inclusive, and to
close the contacts 116 LSW 2 and 116 LSW 16. The
opening of the contacts 116 LSW 5-116 LSW 9 opens the
connections between the erase modulator 10700, the
rark pulse demodulator 11500, and the space pulse de-
modulator 11550 and the readout control circuit 210 and
the readout amplifier circuit 6600. The opening of the
contacts 116 LSW 3 terminates bright illumination of the
Jamp 11610 to indicate that the local office adapter cir-
cuit 11606 has been released. The opening of the con-
tacts 116 LSW 4 interrupts the above described holding
path for the local switch relay 1116 LSW, and the closure
of the contacts 116 LSW 19 prepares a portion of a hold-
ing circuit for the local lockup relay 116 LLU. The open-
ing of the contacts 116 LSW 1 and the concurrent closure
of the contacts 116 LSW 2 interrupts, at an additional
point, the above described circuit for applying ground to
the common hold conductor 5560 and prepares a portion
of an operating path for the local lockup relay 116 LLU.

Accordingly, the release of the local office adapter cir-
cuit 11600 together with the release of the remote office
adapter circuit 16500 and the remote playback control
circuit 235 restores the carrier equipment to a normal con-
dition in which the mark pulse modulator 11390 is con-
tinnously effective to transmit mark pulse carrier frequen-
cy signals to the alarm demodulator 10850 to maintain
the local alarm relay 116 LALLM continuously operative

as an indication that the carrier link is in an operative
condition.

Playback of a filled trunk recorder in the remote
Russell office under emergency playback conditions

In a similar manner to that described in said Patent
2,877,311 in conjunction with the description of the opera-
tion of the trunk circuit 126 and the playback control cir-
cuit 200, in response to the magnetic tape in one of the
trunk recorders such as the trunk recorder 11025 be-
coming filled with items of information pertaining to toll
calls, ground 1s applied by the trunk circuit 1102¢ to an
emergency start conductor which extends to the operating
winding of a remote playback emergency start relay 111
RPEST through a plurality of contacts 111 RPCHL 1,
104 RPETD 2, 111 RPSWS 2, 111 RPST 2 and 111
RPCI, 2. The operation of this relay closes a pair of
contacts 111 RPEST 3 to complete a holding circuit for
the relay 111 RPEST and closes a pair of contacts 104
RPEST 2 to apply ground through the closed contacts
104 RPETD 2 and 184 RPSWS 4 to the hold conductor
10563, thereby causing the operation of the remote hold
relay 165 ROHD to close the contacts 165 ROHD 1 and
reducing the negative potential supplied to the control
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electrodes of the tubes 11360 and 11370 in the space
pulse modulator 11356. The reduction in the negative
potential supplied by the voltage divider 11391 initiates
the transmission of a space pulse tone or carrier frequency
signal to the Hudson office to operate the local hold relay

116 LHD in response to energization of the local hold de-

—_—
T

modulator 10880. . -

The operation of the local hold relay 116 LHD, in clos-
ing the contacts 116 LHD 4, applies resistance ground to
the lamp 11610 to indicate that the local office adapter
circuit 11600 is to be seized and, in closing the contacts
116 LHD 2, prepares an operating path for the local
switch relay 116 LSW. The opening of the contacts 116
LLU 4 disconnects the common emergency start ground
conductor 5676 from the test conductor 5722 to mark the
local office adapter circuit 11600 as the unit which is to
be seized by the switch 218z of the readout control circuit
210. The closure of the contacts 116 LHD 1 intercon-
nects the common hold conductor 5560 with the common
conductor 5550 which extends to ground through the
normally closed off-normal contacts 5715.

Accordingly, the closure of the contacts 116 L.HD 1
completes an operating circuit for the readout emergency

start relay §8 REST which extends to ground through the

closed contacts 58 RST 1, 58 RSS 1, 58 REST 2, 57 RSW
7, 857 RETD 1, 116 LHD 1, 116 LSW 2, and 5715. Op-
eration of the readout emergency start relay 58 REST
places the readout control circuit 210 in operation, as de-
scribed in said Patent 2,877,311 under the title, Operation
of the Readout Control Circuit 210 During an Emergency
Readout Operation. In this operation, the stepping switch
2104 is intermittently operated to advance the wipers 5711,
5712, and 5713 over the contacts associated therewith fo
search for the circuit component having access to the
filled trunk recorder, the test being performed by the wiper
51712." Since the contacts 57 REST 4 are closed in re-
sponse to the operation of the readout emergency start
relay S8 REST to apply ground to the conductor 5676,
busy ground is applied to all of the contacts to which the
wiper §712 has access with the exception of the contact
to which is connected the conductor 5722. This conduc-
tor 1s disconnected from the source of busy ground sup-
plied on the conductor 5670 by the prior opening of the
contacts 116 LHD 3.

‘Accordingly, the stepping switch 219a operates until
such time as the wipers 5711, 5712, and 5713 are moved
into engagement with the contacts individual to the local

office adapter circuit 11609, following which the readout

switch relay 57 RSW operates to close the contents 57
RSW 1, among others, to apply ground to the wiper 5712
and to the conductor 5722. The application of eround
to the conductor 5722 completes the operating path de-
scribed above which extends to the now closed contacts
116 LHD 2 for operating the local switch relay 116 LSW
whereby the modulator 16709, the mark pulse demodu-
lator 11506, and the space pulse demodulator 11550 are
interconnected with the readout control circuit 210 and
the readout amplifier 6608. The closure of the contacts
116 LSW 3 provides bright illumination of the lamp
1161¢ to indicate that the local office adapter circuit
11600 has been seized. | |

Incident to movement of the switch 210 to an off-
normal position, the contacts 5715 are opened to remove
ground from the emergency start ground conductor 5558
to interrupt the operating circuit for the readout emer-
gency start relay 58 REST which relay, however, remains
operated over the holding circuit provided therefor ex-
tending to the closed contacts 58 REST 1. The opera-
tion of the readout switch relay 57 RSW prepares an op-
erating circuit for the readout hold relay 57 RHD which
is completed by the operation of the local switch relay
116 L.SW 1o close the contacts 1186 LSW 1 and, 1in closing
the contacts 57 RSW 5, applies ground through the wiper
5711 to the conductor 5721. As described above, the
application of ground to the conductor 5721 operates
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the clutch modulator 16809 to transmit the clutch fre-
quency tone or carrier signal over the carrier link to the
Clutch demodulator 10650, the operation of which op-
crates the remote office clutch relay 185 RCL to apply
ground to the clutch conductor 10560 upon closure of
the contacts 165 RCL 1. The application of ground to
the clutch conductor 1156¢ completes the operating cir-
cuit for the remote playback clutch relay 131 RPCL so
that the remote playback control circuit 235 searches for
and seizes the filled trunk recorder, as described in said
Patent 2,877,311 in detail in conjunction with the de-
scription of the operation of the playback control circuit
280 under the title, Operation of the Playback Control
Circuit 260 During an Emergency Playback Operation.

Incident to seizure of the filled trunk recorder, the
preliminary COE signal is transmitted to the readout am-
plifier circuit 6600 to operate the readout earse relay
537 RER. The operation of this relay renders the erase
moduiator 16709 effective to transmit erase frequency car-
rier signals to the erase demodulator 16680 in the Russell
office to operate the remote office erase relay 105 ROER
to close the contacts 105 ROER 1, thereby to complete
a circuit for energizing the erase head in the filled trunk
recorder and for operating the remote playback erase
relay 111 RPER.

Following seizure of the filled trunk recorder, the mark
and space pulse information stored therein is transmitted
over the carrier link to the Hudson office under the con-
trol of the mark pulse modulator 11309 and the space
pulse modulator 11356, intermittent ground potential
being supplied to the clutch magnet of the filled trunk re-
corder under the control of the clutch modulator 10880
and the clutch demodulator 106590. In this manner, all the
items of information stored on the magnetic tape in the
filled trunk recorder are transmitted from the Russell
office to control the operation of the printing recorder
229 in the local Hudson office in the manner described
in detail above.

Following the completing of the playback of the items
of information stored in the filled recorder, the remote
playback control circuit 235 is restored to its normal posi-
tion, incident to which the remote playback end-of-ticket

~relay 111 RPETD is operated to advance the stepping

switch 21@a to its normal home position. The applica-
tion of busy ground to the contacts engaged by the wiper
3712 by the closed contacts 57 REST 4 prevents seizure
of any additional circuit components during movement
of the switch 2104 to its normal position. In response to
reaching its home position, the readout end-of-ticketing
relay 58 RETD is operated to restore the readout control
circuit 210 to a normal condition, the release of the local
office adapter circuit 11608 by the switch 210 restoring
this circuit to a normal condition, as described above, in
which only the local alarm relay 116 LALM is retained
operated under the control of the alarm demodulator
13850 and the mark pulse modulator 11309 in the re-
mote Russell office. ;

In this manner, in response to one of the trunk recorders
to which the remote playback control circuit 235 has
access becoming filled with items of information, the re-
mote playback control circuit 235 places the readout con-
trol circuit 218 in operation by applylng an emergency
start seizure signal through the channel provided by the
space pulse modulator 11359 and the local hold demodula-
tor 16880. Following seizure of the readout control cir-
cuit, this circuit seizes the remote playback control cir-
cuit 235 to operate this circuit to seize the filled trunk re-
corder and, thereafter, the items of information in the
filled recorder are sequentially transmitted to control the
operation of the printing recorder 229, whereby individual
toll tickets, each including the items of information per-

taining to one of the calls stored on the magnetic tape of

the filled trunk recorder, are provided.
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Alarm facilities in the carrier link between the
Hudson and Russell offices

As described above, in order to provide a means for
testing the continuous operating condition of the carrier
link interconnecting the Hudson and Russell offices, the
mark pulse modulator 11344 is rendered continuously
effective to supply the mark pulse tone or carrier fre-
quency signal to the carrier link, the voltage divider 11341
being normally connected to ground through the normally
closed contacts 185 ROAL 1 of the remote alarm relay
165 ROAL. The continuous application of mark fre-
gquency carrier signals to the alarm demodulator 10850
retains the local alarm relay 116 LALLM in an operative
condition, thereby to maintain the contacts 116 LAI.M 1
open. In the event that for one reason or another, such
as an open circuit in the telephone line 11446 over which
the carrier signals are transmitted, the local alarm relay
118 LALLM is released to close the contacts 116 LALM 1,
ground is supplied to the terminal 11673 which is con-
nected to a supervisory circuit. Application of ground
to the terminal 131673 establishes an alarm condition to
indicate the failure in the operative condition of the car-
rier link. |

Further, the terminal 12515, which is connected to the
operating winding of the remote alarm relay 185 ROAL,
1s connected to the supervisory circuit associated with the
toll ticketing facilities located in the Hudson office. If
for any reason an alarm condition exists which requires
immediate maintenance attention, the supervisory cir-
cuit removes battery from the terminal 18515 to release
the remote alarm relay 165 ROAL. However, if data is
being transmitted to the Hudson office at this time, the
release of this relay does not establish the alarm condi-
tion until the relays 195 RCHD and 165 RCL release
to open the contacts 105 ROHD 1 and 145 RCL 2. At
this time, the opening of the contacts 1¢45 ROAL 1 re-
moves ground from the voltage divider 11341 to disable
the mark pulse modulator 11300 so that mark frequency
carrier or tone signals are not transmitted to the Hudson
office. This releases the local alarm relay 116 LALM to
provide an alarm indication in the Hudson ofiice.

In order to provide the same alarm facilities in fthe
remote playback control circuit 235 which are provided
in the local playback control circuits, such as the play-
back control circuit 288, the facilities described in said
Patent 2,877,311 under the title, Alarm Facilities in the
Playback Control Circuit 200 are provided in the remote
control circuit 235. More specifically, these facilities in-
clude the remote playback timeout tube 11219 which 1s
rendered conductive in normal operation in response o
pulsing ground on the clutch conductor 16564 to indicate
the end of the playback of the items of information
stored in one of the trunk recorders to which the circuit
235 has access. However, this tube together with the
timing circuit therefor provided by a pair of condensers
11213 and 131234 and a plurality of charging resistors
11215, 11216, 11211, 11219, 11218, and 11217 provides
a means for indicating the failure of the remote playback
control circuit 235 to successfully seize a trunk recorder
to which it has access, to indicate the failure of the trans-
mission of the preliminary COE signal from the Russel
office to the Hudson office and the failure fo receive an
erase signal from the Hudson office within a selected

time interval, and finally to indicate a failure in the erase

sienal supplied to the conductor 1657¢ at any time during
the playback of information from the trunk recorders
in the Russell otice.

The time delay circuit associated with the tube 11210
is controlled by the contacts operated by the relays 112
RPCL, 112 RERS, 112 RPERS, 112 RPBS, and 112
RPRBB in the manner described above so that, in response
to the establishment of one of these alarm conditions, the
remote playback timeout relay 111 RPTO is operated to
supply an alarm indication to the associated trunk re-
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corder. Further, as described in said Patent 2,877,311,
in the event that two of the trunk recorders and their as-
sociated trunk circuits to which the remote playback
control circuit 235 has access are placed in an alarm con-
dition, a remote playback alarm relay 104 RPALR is
operated to provide an alarm indication. The alarm re-
lay 104 RPALR is locked up to ground through the
closed contacts of a remote playback alarm release key
1804 RPARK 1 so that the alarm relay can only be re-
leased in response to manual operation of the key 104
RPARK. 1In closing a pair of contacts 104 RPALR 3,
an alarm lamp 10410 is energized to indicate the alarm
condition. Further, as an incident to the establishment
of an alarm condition in one of the trunk circuits, such
as the circuit 110290, the operation of the remote play-
back timeout relay 111 RPTO steps the switch 235a to
seize the next idle trunk circuit, as described above.

Auxiliary control circuits associated with the carrier link
between the Hudson and Russell offices

To manually initiate a playback of the information
from the remote Russell office, a playback key 116
PILBK 1is operated to close a pair of contacts 116 PLBX
1. The closure of these contacts completes an operating
circuit for the local lockup relay 116 LLU in the event
that the readout control circuit 210 is 1n a normal condi-
tion, as evidenced by the closed condition of the ofi-
normal contacts 5715. If these contacts are closed,
ground is applied to the emergency start ground conduc-
tor 5550 which extends through the closed contacts 116
PLBK 1 and 116 LLU 5 to the operatiing winding of the
local lockup relay 116 LLU. The operation of this relay
closes a plurality of contacts 116 LLU 1, 136 LLU 3,
and 116 L1L.U 6 and opens a plurality of contacts 116
L1.U 2, 116 L1LU 4, and 116 LLLU 5. The operations of
the contacts 116 LLU 6 and 116 LLU 5, which form a
make-before-break contact arrangement, complete a hold-
ing circuit for the relay 116 LLU extending to ground
through either of the normally closed contacts 116 LHD
5 and 116 LSW 10 so that when the nonlocking key 116
PLBK is released to open the contacts 116 PLBK 1, the
local lockup relay 116 LLU remains operated.

The opening of the contacts 116 LLU 4 disconnects
the conductor 5670 from the test conductor 5722 in-

dividual to the local office adapter circuit 11600, thereby
to mark this circuit as the circuit. which is to be seized
by the switch 2104 of the readout control circuit 210.
The closure of the contacts 116 LLU 3 supplies the
ground provided at the closed contacts 5715 to the hold
conductor 5569 to operate the readout emergency stiart
relay 58 REST so that the readout confrol circuit 210
initiates a cycle of 0perat10n as described above, during
which the local office adapter circuit 11690 is seized by
the stepping switch 210q, all of the other circuit compo-
nents to which this switch has access being marked by
busy ground from the contacts 57 REST 4 which are
closed, in response to the operation of the readout emerg-
ency start relay 58 REST. The circuit 11600 is marked
as idle due to the opening of the contacts 116 LLU 4.

The opening of the contacts 116 LLU 2 interrupts the
above described circuit for applying ground to the hold
conductor 5560, and the concurrent closure of the con-
tacts 116 LLU 1 applies ground to the conductor 5721
to render the clutch modulator 1$80¢ efiective to transmit
clutch frequency tone or carrier signals over the carrier
link to operate the remote office clutch relay 105 RCL.
The operation of this relay closes the contacts 165 RCL
1 to provide a seizure signal for the remote playback
control circuit 235 so that this circuit operates, as de-
scribed above, to search for and seize the first i1dle trunk
circuit and trunk recorder to which the switch 2352 has
access.

In response to seizure of a trunk circuit by the remote
playback control circuit 235, the space pulse modulator

11350 is rendered effective to transmit space frequency
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tone signals over the carrier link to operate the local
hold demodulator 14880 and the local relay 116 LHD.
In addition to performing the functions described above,
the operation of the local hold relay 116 LHD closes the
contacts 116 LHD 2, thereby to prepare an operating path

for the local switch relay 116 LSW so that this relay is

operated in response to seizure of the local office adapter
circuit 11690 by the application of ground to the wiper
5712 and the conductor 5722.

The operation of the local switch relay 11§ LSW
switches the mark and space pulse paths through to the
readout amplifier circuit €889 and interconnects the erase
modulator 18700 with the readout control circuit 21§.
The sequential operation of the local hold relay 116 LHD
and the local switch relay 116 LSW, signifving the com-
pletion of the interconnection of the recording facilities
with the remote playback control circuit 235 in the Rus-
sell office, opens the contacts 116 LHD 5 and 116 LSW
19 to interrupt the holding circuit for the local lockup
relay 116 LLU. The release of this relay opens the con-
tacts 116 LI.U 1, 116 LLU 3, and 116 LLU 6 and closes
the contacts 116 LLU 5, 116 LLU 2, and 116 LLU 4.
The operation of the contacts 116 LLU 3-116 LLU 6
merely aids in restoring the local office adapted circuit
11600 to a normal condition. The opening of the con-
tacts 116 LLUJ I removes the source of continuous ground
from the voltage divider 10831 to permit the selective
control thereof to be transferred to the readout control
circuit 210, as described above. The closure of the con-

tacts 116 LLU 2 applies ground through the contacts 116

LSW 1, 136 LHD 1 and 116 LLBK 2 to the hold conductor
5560 to operate the readout hold relay, as described above.

Following the completion of the seizure of the readout
control circuit 235 and its interconnection with the re-
cording facilities in the Hudson office, the playback of the
items of information stored in the trunk recorders in the
Russell office continues, as described above, until such
time as, following completion of the playback, the carrier
facilities including the local and remote equipment 215
and 225, the remote playback control circuit 235, and

the readout control circuit 216, together with their as-

sociated circuits, are restored to a normal condition.
To provide means for manually busying out the local
office adapted circuit 11600 and, accordingly, also the car-
rier link extending to the remote Russell office, a busy
key 116 LDK is provided. In response to operation of
this key, a plurality of contacts 116 LBK 4 and 116
LBXK 1 are closed and the contacts 116 LBK 3 and 116
L.LBXK 2 are opened. The closure of the contacts 116 LBK
1 applies ground to the test conductor 5722 to indicate to
the readout control circuit 210 that the local office
adapter circuit 116090 1s busy and cannot be seized for
a readout operation. The concurrent opening of the con-
tacts 116 LBK 2 interrupts, at an additional point, the
operating circuit for the local switch relay 116 1L.SW and
also prevents the application of ground to the conductor
5722 from the emergency start ground conductor 5670.
‘The opening of the contacts 116 LBK 3 interrupts the
above described circuit for applying ground to the com-
mon hold conductor 5560, and the concurrent closure of
the contacts 116 LBK 4 prepares an operating path for
an emergency playback alarm lamp 11652, the other side
of this lamp being connected to a terminal 11651 which
is selectively applied with battery from the supervisory

circuit assoclated with the toll ticketing facilities in the

Hudson office. Accordingly, if during the interval that
the busy key 116 LBK is operated, the local hold relay
116 LHD is operated as an indication that the Russell

office requires an emergency playback operation, the
closure of the contacts 116 LHD 1 interconnects the con-
ductor 555¢, which 1s grounded at the closed off-normal
contacts 5715 in the readout control circuit 210, through
the closed contacts 116 LSW 2, 116 LHD 1, and 116
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that the local office adapter circuit 11600 should be re-
stored to a normal condition to permit the initiation of
an emergency playback operation.

In summary, therefore, the local carrier equipment 215
and the remote carrier equipment 225 permit the com-
mon printing recorder 220 together with its associated
control circuits located in the Hudson office to be utilized
for producing permanent records of the items of infor-
maticn stored not only in the trunk recorders provided in
the local Hudson office but also the trunk recorders situ-
ated in the geographically remote Russell office. The as-
sociation of the trunk recorders, such as the recorder
11625 and the recorder 228, are controlled by alternating
current signals transmitted between the Hudson and Rus-
sell offices corresponding to the direct current signals
utilized for controlling the association of the local trunk
recorder and the recorder 229. The overall flexibility
of the system is further improved by suppiying the items
of information in the frunk recorders in both of these
areas 1n identical forms. The carrier system makes use
of existing telephone facilities existing between the Hud-
son and Russell offices and permits the concurrent use of
the Iine for conventional voice or telephone communica-
tion.

By the selection of the frequencies indicated above in
which the erase, clutch, space, and mark pulse tone or
carrier frequency signals are assigned the values 3.75,
4.3y 5.87, and 6.64 kilocycles, respectively, the entire
ifrequency spectrum required for the toll ticketing carrier
system 1s less than that normally provided for a single
telephone path i1n conventional carrier telephonic prac-
tice. In addition, by the sclection of the frequencies as-
signed to provide the various types of information trans-
mitted between the Hudson and Russell offices, the fre-
quencies which are switched most frequently or modu-
lated are furthest removed in the frequency spectrum
from the frequency channel assigned to voice communi-
cation. More specifically, the mark pulses recur at the
greatest frequency and the mark pulse tone frequency is
assigned at 6.64 kilocycles which is the furthest removed
from the 3 kilocycle and lower band pass assigned for
conventional voice communication. In a like manner,
the space frequency signals occur at the next greatest
frequency and, accordingly, in being assigned the carrier
frequency of 5.87 kilocycles, are slightly closer to the
frequency band utilized for voice communication. The
erase signal, which is switched on only once during the
playback of each: trunk recorder, and the clutch frequency
signal, which switched at the end of each call, are as-

- signed the frequencies closest to the voice frequency

range, 1.e., 4.30 kilocycles and 3.75 kilocycles.

By the provision of two direct current control paths
from the Hudson office to the remote Russell office and,
by the further provision of two direct current control
paths, one of which is an alarm interlock path, and a pair
of alternating current or modulation paths from the Rus-
sell office to the recording Hudson office, the readout con-
trol circuit 219 in the Hudson office is capable of con-
trolling the playback and readout operations of the trunk
recorders in the Russell office in the same manner as the
control over the trunk recorders in the Hudson office is
achieved, thereby reducing to a minimum the modifica-
tions in design made necessary by the use of a carrier link
extending to a remote office.

Although only a preferred embodiment of the inven-
tion has been described here, it is not intended that the
invention be restricted thereto, but that it be limited only
by the true spirit and scope of the appended claims.

What i1s claimed and desired to be secured by Letters

Patent of the United States is:

1. An automatic toll ticketing system comprising a
register for storing the items of information pertaining
to a toll call, first detecting means, a recorder for pro-

ILBK 4 to the lamp 11652 providing a visible indication 75 duCing a permanent record of the items stored in the
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register, first signal transmitting means, a carrier signal-
ing link extending between said register and said recorder,
means for operating said first transmitting means to
transmit a signal over said signaling link to said first
detecting means, second signal transmitting means con-

trolled by the register and operable to transmit signals

over said signaling link representing the stored items,
means responsive to operation of said first detecting means
under the control of the signal transmittted by said first
transmitting means for rendering said second transmit-
ting means responsive to said stored items in said register,
and second detecting means responsive to the signals
transmitted over said signaling link by said second trans-
mitting means for operating the recorder in accordanace
with the stored items. |

2. An automatic toll ticketing system comprising a
common recordine means, first register means for stor-
ing the items of information pertaining to a toll call,
switching means individual to said common recording
means and having access to said first register means, sec-
ond register means remote from said recording means for
storing the items of information pertaining to a toll call,
a signaling link including signal detecting means and
signal transmitting means responsive to the items stored
in said second register means, and means for operating
said switching means to directly connect said recording
means 1o said first register means and for mdirectly con-
necting said recording means to said second register means
through said signaling link.

3. An automatic toll ticketing system comprisinig a
recister having a magnetic tape on which can be recorded
the items of information pertaining to a toll call, said
register having means for erasing said tape, a recorder
remote from said register, a signaling link including signal
transmitting and signal detecting means for imterconnect-
ine said register and said recorder, means operable over
said signaling link for operating said register to transmit
the recorded items of information to the recorder to
control the operation thereof, and means operable over
said signaling link for rendering said erasing means efiec-
tive to erase said tape following the transmission of the
stored items to the recorder. |

4. In a telephone system, a plurality of register means
for collecting and storing the items of mformation per-
taining to the toll calls, a recording office remote ifrom
said register means and including a recorder, means in
said recording office for establishing a signaling path
between said plurality of register means and said re-
corder, said signaling path including signal transmitting
and signal detecting means, and means operative following
the completion of said path for sequentially connecting
each of said register means to said signaling path to
operate said recorder in accordance with the stored
items of information.

5. An automatic toll ticketing system comprising a
register having a magnetic tape for storing the items of
information pertaining to a toll call, said register also
including tape erasing and tape driving means, a recorder
remote from said register, a signaling link including signal
transmitting and signal detecting means interconnecting
said register with said recorder, means for transmitting
signals over said link from said recorder to said register
for operating said tape driving means to advance the
magnetic tape so that the items stored thereon are trans-
mitted over the link to the recorder to control the opera-
tion thereof, and other means for transmittting signals
over said link from said recorder to said register to
energize said tape erasing means during movement of
said tape.

6. An automatic toll ticketing system comprising a
register for storing the items of imformation pertaining
to a toll cali, a recorder remote from said register for
recording the stored items in permanent form, a signaling
link including signal transmitting and signal detecting
‘means for interconecting said register with said recorder,
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means for transmitting a control signal over said link
from said recorder to said register to connect said regis-
ter to the link, and means for transmitting a fixed fre-
quency signal over said link from said register to said
recorder to indicate that said register has been connected
to said link.

7. The system defined by claim 6 in which the register
includes means for modulating said fixed frequency sig-
nal in accordance with the stored items to transmit said
items to said recorder to control the operation thereof.

8. A telephone system comprising a first office, a sec-
ond office geographically remote from said first office,
register means located in each of said offices for storing
items of information relating to connections extended
therefrom, recording means at a recording location re-
mote from at least one of said offices for producing a
permanent record of said registered items, and means
at said recording location for establishing direct current
control paths for rendering the register means local to
said recording means effective to control said recording

means and for establishing alternating current control

patns for rendering the register means remote from said
recording means effective to control said recording means,
thereby to operate said recording means i1n accordance
with the stored items of information.

0. An automatic toll ticketing system comprising a
local office including first register means for storing data
pertaining to a toll call extended from said local office,
a remote office including second register means for stor-
ing data pertaining to a toll call extended from said re-
mote office, a recorder in said local office for producing
records of the data stored in said first and second regis-
ter means, first control means responsive to direct current
control signals for conneécting said first register means to
said recorder and for operating said first register means
to transmit the data stored therein to the recorder, sec-
ond control means responsive to alternating current con-
trol signals for connecting said second register means to
said recorder and for operating said second register means
to transmit the data stored therein to said recorder, and
means in said local office for providing either direct cur-
rent or alternating current control signals to selectively
operate either said first control means or said second
control means, thereby to cause the selective transmission
of the stored data from the first and second register means
to control the operation of said recorder.

0. An automatic toll ticketing system comprising a

register for storing the items of information pertaining to

a toll call, a recorder remote from said register for pro-
ducing a permanent record of the stored items, a signaling
path interconnecting said register and said recorder, trans-
mitting means controlled by the stored items in the regis-
ter for sending selected frequency signals over said path
to said recorder to control the operation thereof, means
for transmitting a signal over said path to said register
having a fixed frequency other than said selected frequency
signals for rendering said transmitting means effective to
transmit the stored items over said path, and means re-
sponsive to said selected frequency signals for interrupting
the transmission of said fixed frequency signal.

11. An automatic toll tickefing system comprising a reg-
ister having a sensible medium for storing the data per-
taining to a toll call and having means for driving said
medium, a recorder remote from said register, a signaling
link for interconnecting said recorder and said register,
switching means for connecting said register to said link,
a source of oscillatory voltage, means for applying said
voltage to said link to operate said switching means to con-
nect said register to said link, and other means for apply-
ing said voltage to said link to operate said driving means
to move said sensible medium so that the stored data is
transmitted to said recorder.

12. An automatic toll ticketing system comprising a reg-
ister having a sensible medium for storing the data per-
taining to a toll call, said register also including means
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for driving said medium and means for erasing said
medium, a recorder remote from said register, a signaling
link for interconnecting said register and said recorder,
switching means for connecting said register to one end
of said link, a first source of oscillatory voltage of a first
frequency, a second source of oscillatory voltage of a sec-
ond frequency, first detecting means responsive to voltage
of said first frequency for operating said switching means
to connect said register with said one end of said link,
and for operating said driving means, second detecting
means responstve to said second frequency voltage for op-
erating said erasing means, and means for applying said
first and second frequency voltages over said link to said
first and second detecting means to render said register
means effective to transmit the stored data over the link
to the recorder and to erase the transmitted data from
the medium. |

13. The system set forth in claim 12 in which the sensi-
ble medium is adapted to store data pertaining to each of
a plurality of toll calls, and the applying means includes
means for momentarily removing said first frequency volt-

age from said link at the end of the transmission of the

data pertaining to each of the toll calls.

14. The system set forth in c¢laim I2 in which the ap-
plying means includes time responsive means for remov-
ing the first frequency voltage from the link at the end of
the transmission of the data pertaining to the toll call
thereby to release the register.

1S. An automatic toll ticketing system comprising a
first office including a plurality of registers for storing the
data pertaining to toll calls, a second office remote from
sald first office and including a recorder for producing
permanent records of the data stored in the first office,
signal transmitting and signal detecting means in said first
office and 1n said second office to provide a signaling link
between said offices, switching means in said first office
for seizing said registers and for rendering the seized regis-
ter effective to control the signal transmitting means in said
first office, means in said second office for operating the
signal transmitting means therein to transmit a signal over
said link to the detecting means in said first office to operate
said switching means so that one of said registers is seized
and rendered effective to control the signal transmitting
means in said first office, said seized register being effective
to control the operation of said transmitting means in said
first office to transmit signais in accordance with the
stored data, means in said first office responsive to render-
ing one of said registers effective to control the signal
transmitting means in the first office for transmitting a sig-
nal over said link to the defecting means in said second
office to render said recorder responsive to the signals
transmitted over said link in accordance with the data
stored in said seized register.

16. The system set forth in claim 15 in which the sec-

ond office includes means responsive to the completion of

the transmission of the data stored in said seized register
to the second office for operating the signal transmitting
means in the second office to transmit a signal over said
link for operating said switching means to release said
seized register and to seize another one of said registers.

17. The system set forth in claim 15 in which the sec-
ond office includes means responsive to the completion
of the transmission of the stored data from the first office
to the second office for terminating the operation of the
switching means to seize said registers.

18. An aufomatic toll ticketing system comprising a
first office including a register for storing data pertaining
to toll calls, a second office remote from said first office

and including a recorder for producing permanent re-

cords of the data stored in said register, a signaling link
including signal transmitting and signal detecting means
for interconnecting said first and second offices, means in
said first office controlled by said register for transmitting
a signal over said link to signal detecting means in said
second office, means in said second office responsive to
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said transmitted signal for rendering the recorder effec-
tive to receive signals from said first office, and means in
said second office operated in response to rendering the
recorder effective for fransmitting a signal over said link
to signal detecting means in said first office to render said
register effective to transmit the signals over said link to
said recorder in accordance with the data stored in said
register thereby to control the production of permanent
records of said stored data,

19. The system set forth in claim 18 in which the reg-
ister is capable of storing a predetermined quantity of
data and in which the means in the first office controlled
by the register includes means operated following the
storage of said predetermined quantity of data for trans-
mitting a signal over the link.

29. In a telephone system, a magnetic register, means
for operating said magnetic register in accordance with
the items of information pertaining to a plurality of
toll calls placed over established connections, a record-
ing office remote from said magnetic register and includ-
ing a recorder, means for establishing a carrier link

etween said recording office and said remote magnetic

register, means controlled by said magnetic register for
applying alternating current signals to said carrier link
in accordance with the items of information stored in
said magnetic register, and means located in said record-
ing office and energized by said carrier link for con-
verting said alternating current signals into signals for
controlling the operation of the recorder thereby to pro-
duce permanent records of the items of information
stored in the magnetic register.

21. In a telephone system, register means for storing
items of information pertaining to a telephone call, re-
cording means for producing a permanent record of the
items of information stored in said register means, a
source of oscillatory voltage, means controlled by said
register means for modulating said oscillatory voltage in
accordance with the items of information stored in said
register means, a transmission path interconnecting said
modulating means with said recorder, and detecting means
associated with said recorder and with said transmission
means for selectively operating said recorder in ac-
cordance with the detected modulated signals for pro-
ducing a permanent record of the items of information
stored in said register means.

z2. In a telephone system, an information storing
office including a plurality of register means for storing
items of information pertaining to a plurality of telephone
calls, each of said register means being adapted to store
the items of information pertaining to a plurality of
calls, a remote recording office including a recorder, con-
trol means in said recording office for extending a signal-
ing path from the recording office to the information
storing office, control means in said information storing
office for sequentially associating each of said register
means with said signaling path to cause the items of in-
formation stored in said register means to be transmitted
to the recorder, said recorder providing a permanent
record of the items of information pertaining to each
of the toll calls in accordance with the items of informa-
tion transmitted from the seized register, and time re-
sponsive means in the control means at the recording
office to release the signaling path extending to the in-
formation storing office if items of information pertain-
ing to toll calls are not received in the recording office
within a predetermined time interval.

23. In a telephone system, a first office, register means
in said first office for storing items of information per-
taining to telephone calls, a second office remote from said
first office, register means in said second office for stor-
ing items of inforamtion pertaining to toll calls, a re-
corder located in said first office, first sequencing means
for conditioning the register means in said first office
for transmitting the stored items to the recorder, and
second sequencing means in said first office to seize the
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first sequencing means to cause the operation thereof
to sequentially prepare the registers in the first office
for transmitting said stored items of information to the
recorder, said second sequencing means also being oper-
ative to complete a signaling path to the second office to
cause the register means therein to transmit the items
of information stored therein to the recorder whereby
the recorder provides permanent records of the items
of information stored in the sequentially seized register
nieans.

24. An automatic toll ticketing system comprising a
first office, a plurality of registers in said first office
adapted to store the items of information pertaining to
toll calls extended from said first office, a second office
geographically remote from said first office, recording
means in said second office, timing means, and means
operated at selected chronological intervals under the
control of said timing means for extending a camer sig-
naling link from said second office to said first office to
associate the recording means with the plurality of regis-
ters so that permanent records of the items stored therein
are produced by the recording means.

25. In a telephone system, an office including register
means for storing items of information pertaining to a
toll call, a recorder at a recording location remote from
said oﬂice for providing a record of the stored items, a
carrier signaling link connecting said office and said re-
cording location, switching means in said office control-
lable over said signaling link from said recording location
for seizing said register means and for connecting said
seized register means to said recorder over said signaling
link, and means in said office controiled by the storage
of a predetermined amount of information in said register
means for transmittting a signal over said signaling link
to said recording location to place said switching means
in operation.

26. The telephone system set forth in claim 25 includ-
ing means at said recording location for placing said
switching means in operation at selected chronological
intervals.

27. A data handling system comprising a magnetic
register in a data storing location for storing data, said
register including magnetic erasing means for removing
stored data from said register, a data receiving unit at a
receiving location geographically remote from said data
storing location, a signaling link extending between said
data storing and data receiving locations for connecting
said magnetic register and said data receiving unit for
data transmission, said signaling link including data
transmitting means controlled by said register and signal
detecting means for controlling said data receiving unit,
and control means in said receiving location for trans-
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mitting a signal over said signaling link to said data
storing location for operating said erasing means.

28. The system set forth in claim 27 in which the
control means transmits a continuous signal over said link
during the interval in which the erasing means is to be
operated so that an interruption of said link prevents the
removal of stored data from said magnetic register.

29. In a telecommunication system, a first exchange,
a second exchange, a signaling line extending from said
first exchange to said second exchange, a first magnetic
storage device at said first exchange, means for recording
information on said first storage device, means at said
first exchange for generating a carrier current of voice
frequency, means at said first exchange for modulating
said carrier current in accordance with said stored in-
formation, means for transmitting said modulated carrier
current over said signaling line, means at said second
exchange for responding to said modulated carrier cur-
rent, a second storage device at said second exchange,
and means controlled by said responding means for stor-
ing said received information in said second storage
device.

35. In a telecommunication system, a first exchange,
a magnetic storage device at said first exchange including
a surface of magnetic material, means for moving said
surface of magnetic material, a transducing head coop-
erating with said surface to define a circumferential track
thereon, means including said transducing head for re-
cording information in said track, a second exchange, a
line extending from said first exchange to said second
exchange, means at said first exchange for generating a
carrier current of voice frequency, means at said first

exchange for modulating said carrier current in accord-
ance with the information recorded on said track and
for transmitting said modulated current over said line to
said second exchange, and a register device in said second
exchange for responding to said modulated current.
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