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Mechanized Combined Line and Recording System by A. B. Behnke, J. A. Calder and W. R. Trudo GTE Automatic Electric Laboratories

Historically, CLR (Combined Line and Recording) cord toll switchboard operation resulted in the operator manually preparing a ticket on subscriber originated calls. This method of operation included the marking of called and calling number, recording the start and completion of conversation, and the monitoring of supervisory lamps for disconnects. This article describes a new development which offers an economic method of "machine ticketing" CLR calls that results in minimum operation effort in completing these calls. This system can function with existing SATT (Strowger Automatic Toll Ticketing) systems, and is primarily designed for use in small to medium toll centers having a maximum of 125 cord toll switchboard positions.

• With the introduction of SATT in the 40's and ~;the Direct Distance Dialing (DDD) network, (which has now expanded to cover the nation), millions of customers were soon permitted to dial their own station-rate calls through the DDD network. However, DDD has not eliminated the need of toll -operators, as operators assistance is still required ~for a'. person calls, station with special billing .instructions (such as credit card and bill to third "'number), collect calls, calls requiring time and charges, calls originating from paystations, etc.

In the early 60's, PPCS (Person to Person, Collect or Special) SATT was introduced to the industry. This system allowed the subscriber, by dialing a prefix digit(s) O or 110, in addition to the called number, to indicate to the SATT system that an operator's assi~ ~ .mce was required. This system mechanized the call for the operator—in that the manual tickets and timing were no longer required. However, on special billing, a ticket was still required for the billing number. Today, calls originating from paystations or subscribers who did not wish to dial the number are still coming into the toll board on a manual CLR basis, i.e., by dialing "O." This traffic is still handled on a manual basis, the operator prepares the tickets, time: the call, monitors for disconnects, etc.

Although the percentage of total toll calls requirtug operator~s assistance is decreasing, due to the ittractive rates of station-to-station calls, the total ~umber of toll calls is ever-increasing—which also ncreases the number of operator assistance calls. Chus more toll operators are required every year.

The MCLR system was designed to handle the dial 0 traffic to decrease the operator's work load and to provide mechanized billing. This system was designed to work in conjunction with existing Type 57, 59, 62 or 70A (SATT) ticketing systems or to function by itself in toll offices that do not have toll ticketing.

The MCLR system is based on modifying toll boards only, for handling dial 0 type calls. On nondialable calls requiring an inward operator for completion, or paystation calls requiring coin collect function, the operator can transfer from the SATT type equipment to standard cord toll switchboard operation, via a CLR trunk and release the mechanized recording equipment.

The MCLR system, like the Type 59 and 62 SATT systems, uses the automatic call distribution method to distribute the calls equally among all staffed positions. The operator knows when the call is coming to the position by hearing an order (zip-zip-zip) when the position is connected to the ticketer.

MCLR Trunk Circuits

Access to the MCLR ticketers is via a oneway trunk circuit with an associated preselecting rotary switch, either from local selector banks in a co-located office or back-to-back with a tributary outgoing trunk in a distant office.

Basic Trunk Features

1. Incoming service only.

2. Access to MCLR ticketers via 25 point 7 level rotary switch—upon seizure.
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3. Time-out with automatic transfer to cord tollboard, if unanswered for any reason within 5-20 seconds after seizure

4. Immediate transfer to cord operation during "all ticketers busy" condition.

5. After connection to MCLR operator, the operator has the ability to transfer from SATT mode to cord mode, to handle those calls that cannot be processed by the ticketing system.

6. CLR holding whether in MCLR mode or cord mode.

7. Dismisses ticketer automatically on transfer to cord mode.

8. Option for recall of cord operator or line lamp lockout, with reseizure of ticketer.

9. Hotel option if used in dedicated group.

10. Peg count metering, ATB metering, and Trafficorder leads.

11. Answer lamp distribution (max.120 positions).

12. Busy key and CLR key for manual transfer to cord mode.

Types of Trunks

1. Local Trunks

a. Regular—Non Coin

b. Full Prepay Coin—full coin control with re" ring feature when in cord mode of operation, Access from coin lines only.

c. Regular and Postpay or Local Prepay Coin

This circuit provides a delay in answer supervision, until zip tone is completed in MCLR position circuit and class-of-service tone relays, to identify the coin lines.

2. Tributary Trunks

a. Regular — Non Coin — loop operation. b. Regular—Non Coin—E & M operation.

c. Full Prepay Coil ~ loop operation—full coin control with re-ring feature when in cord mode of operation—Access from coin lines only.
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d. Full Prepay Coin—E & M operation— otherwise same as "c" above.

e. Regular and postpay or Local Prepay Coin — loop operation — Provides a delay in answer supervision until zip tone is completed in MCLR p~tion circuit—Class-ofservice tone is provided by O.G. trunk in tributary office.

f. Regular and Postpay or Local Prepay Coin— E & M operation—otherwise same as "e" above.

Paystation Operation

The MCLR system is arranged to handle paystati .~ calls. If the call is billed to a credit card, third number, or is a collect call, the call will go through the ticketing system as a regular call. If the call requires coin collect or refund operation, the operator will transfer from the SATT mode of operation to the cord mode of operation.

For calls originating from prepay lines or semipostpay lines in a segregated trunk group, the MCLR t' .mk will mark the ticketer indicating that the call i.- originating from a paystation. The ticketer in turn will mark the position circuit and the PST lamp on the position will illuminate, indicating to the operator that it is a paystation call.

If the semi-postpay lines are mixed with the regular lines, the class-of-service tone will be used on the paystation line, to distinguish the paystation lines from the regular lines. This class-of-service tone

• ill be delayed until after the order tone (zip-zip tone) has been heard by the operator.

Ticketer Description

The MCLR ticketer's function is similar to that of the Type 62 SATT Ticketer. However, it does not accept subscriber dialing, but is arranged only for operator ticketing of dialable CLR calls, with the option of reverting to cord operation through the -.ccessing CLR trunk circuit. The ticketer is released automatically from the CLR trunk, when the operator picks up the call via a cord circuit.

The ticketer provides the normal EDDD (Extended Direct Distance Dialing) features (as in Type 62 SATT) for operator dialed calls, and in addition is arranged to store a "bill to" third number or credit card number, and to give the operator the ability to erase and change the calling number. To accomplish this, it was necessary to change the normal (SATT) mode of operation of the ticketer and to provide interlocks between the ticketer and position circuit, to prevent the operator from attempting to perform certain functions out of sequence. The ticketer thus becomes a slave of the position circuit and responds to signals from the position under control of the operator. The dialing sequences into the MCLR ticketer are 1) called number—calling number—credit card/billing number, 2) called number—calling number, 3) called number—credit card/ billing number. This differs from Type 62 SATT where ONI (Operator Number Identification) functions must be completed before a new called number can be entered by the operator.

The ticketer circuit is arranged for "0" traffic only; it will not accept overflow traffic from ONI DDD ticketer groups.

Conversation time is recorded in 1/10 minute intervals up to 300 minutes. A maximum timing limit alarm is generated.

A single access from CLR trunks is provided. Control-lead markings received at seizure from the accessing trunk programs the ticketer, to recognize special calls (i.e., call from dedicated hotel toll terminal trunk, or dedicated paystation trunk) or instructions for pad control. Upon interrogation, the ticketer will present the called number, the calling number and ticketer identity number, and/or the special billing number digital data for numeric display to the operator.

Transender and Translator

The transenders and translator used in this system are the standard Type 59 SATT units—without modification, or Type 57 units may be used—with compatibility adapters.

Outpulsing is dial pulse and multi-frequency, as required by the existing network.
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Tabulator

The tabulators used with the MCLR ticketers con​tain all the billing improvements and security check features recently added to the Type 62 and previous SATT systems. In addition, the MCLR tabulators have expanded rotary switch input and storage capacity, to facilitate transfer of an additional con​versation timing digit (tenths minute) from the tic​keters—and as many as 11 additional digits for "bill to" credit card number calls.

The tabulators are coupled to d.c. motor driven tape perforators and record the billing information using the "codel code" with odd parity check.

Automatic alarm print‑out and time and charges print‑out on electric typewriters are available options.

MCLR Position Circuit

The MCLR position circuit is a universal position circuit. This circuit has input ports to be accessed from the MCLR ticketer, or from the Type 62 Ticketer (O+ access), or from the station access from the Type 62 Ticketer and the Type 57, 59, and 70A Ticketers.

If the existing office has Type 57, 59, or 62 position circuits, and the telephone company requires all types of traffic i.e., 0‑, 0+, 1+ traffic to access all positions, then the existing position circuit must be replaced with the new MCLR position circuit.

Each of the three groups of traffic must have a separate group of links, position, and ticketer finders, to the position as shown in Figure 1.

Toll Switchboard Equipment

Existing toll switchboard positions may be mod​ified for MCLR operation, or new switchboards may be added. Apparatus changes at the switchboard pos​ition result in the removal of several cord circuits and the addition of a new key‑lamp plate; a 20 lamp strip is also required in the jack field.

Keyshelf

Figure 2 shows the keys and lamp equipment required to modify a cord switchboard keyshelf for MCLR operation.

The keys and lamps are:

ACP Key‑lamp~ This key operated, without a cord talk‑key operated, transfers the operator from the cord mode to the SATT mode of operation. It also conditions the position circuit to accept any type

of SATT call, depending on the type of ticketers in a specific office. The ACP lamp, illuminated' indicates to the operator that the transfer of mode of operation has taken place.
J

Class‑of‑charge Keys and Lamps—There are presently ten class‑of‑charge keys and lamps equip ped with an ultimate capacity for 15 key‑lamps. One of these keys operated marks the position of the class of‑charge for a specific call; the associated lamp, illuminated, indicates to the operator that class is stored in the position circuit—to be transferred to the ticketer on position release. If for some reason the operator is required to change the class of‑charge, the new class charge key is operated, which will extinguish the previous class lamp and illuminate the new class‑of‑charge lamp.

The presently equipped class charge keys and lamps are

PP Key‑lamp (Station or Person)—Either key operated indicates that the calling party will pay for the call on a station or person rate.

CCL Key‑lamp (Station or Person)—Either key operated indicates that the called party will pay for the call on a station or person rate.

SPL CLG Key‑lamp (Station or Per​son)—Either key operated indicates the call is billed to a special number, such as a credit card, third number, etc., and the calling party will pay for the call on a station or person rate.

SPL CLD Key‑lamp (Station or Per​son)—Either key operated indicates that the call is billed to a special number, such as a credit card, third number, etc., and the called party will pay for the call on a station or person basis.

DDD Key‑lamp (Station)—This key being oper​ated indicates that the calling subscriber has reported that he cannot dial the call himself through the DDD network due to equipment trouble, etc.; the call is billed as a DDD, not as an operator handled call.

ENT Key‑lamp—This key operated, indicates the call is to be billed to the Enterprise or Zenith number on a station‑rate basis.

ST TIME Key‑lamp—This key operated, indicates to the position that the operator is satisfied that tim​ing of the call may start. The Start timing lamp, illuminated, indicates that the position circuit has received the starting timing signal. This key must be used on all MCLR calls.
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CA TIME Key—This key operated, permits the operator to cancel timing and is effective only if the .~ Start timing key had been previously operated.

PCB Key‑lamp—The person call‑back key operated. indicates to the billing tape that the call is a p~ ‑on call‑back and the call, with pertinent billing d~l: ~ is to be forwarded to the called party's account​ing office for appropriate billing.

T & C Key‑lamp—This key operated, indicates that time and charges (T&C) are required on the call. The lamp illuminated, indicates that the posi​tion circuit has received the T & C mark. On hotel calls the T & C lamp will be automatically ilblminated.

T & C SPL Key‑lamp—This key operated, indicates that time and charges are required on the call with the T & C being reported to a number other than the calling subscriber. The operator must make out a soft ticket to be forwarded to the T & C operator giving the special instructions. The lamp illuminated indicates that the position circuit has received the T & C special mark.

T & C RLSE Key—This key operated, will cancel e ~her a previous T & C or T & C special mark to the position circuit.

Key SPL NO Key‑lamp—This key operated, serves a dual function. This signal to the ticketer, via the position, will erase any special number in storage in the MCLR ticketer and condition the posi​tion circuit and MCLR ticketer, to recognize that the digits being sent are the special number. The .mp will extinguish at the end of keying the digits.

The special number can be any number of digits up to 11:

2‑4 digits for hotel room number 10 digits for third or special billing number 11 digits for credit card number

This key‑lamp can only be used with the MCLR ticketer and cannot be used in conjunction with other SATT type ticketers.

CLG NO Key‑lamp—This key operated, serves a dual function. This signal to the ticketer, via the position circuit, will erase any calling number in the ticketer and condition the ticketer and position that the digits being sent are the calling number. Only a seven digit number can be used. The lamp is illuminated indicating the position has received the mark. The sender lamp illuminated, with the calling number lamps extinguished, indicates to the operator that the position and ticketer are ready to

receive the digits. This key‑lamp can only be used with the MCLR ticketer, and cannot be used in con​junction with other SATT type ticketers.

CLG Key‑lamp—This key operated and the lamp illuminated, indicates to the ticketer, via the position circuit and to the display circuit, that the operator requires a display of the calling number.

CLD Key‑lamp—This key operated and the lamp illuminated, indicates to the ticketers, via the posi​tion circuit and to the display circuit, that the operator requires a display of the called number.

SPL Key‑lamp—This key operated and the lamp illuminated, indicates to the ticketer, via the position circuit and to the display circuit, that the operator requires a display of the special number.

DH Key‑lamp—This key operated and the lamp illuminated, with either the CLG, CLD, or SPL key operated, will hold the display after the operator releases the position.

In the case of the CLG, CLD, and SPL key‑lamps, the display will remain on as long as one of these keys is operated. Releasing the key will release the display and extinguish the associated key lamp.

TLR Key‑lamp—This key operated, will release the forward or toll line connection. The lamp is illuminated, indicating to the operator that the posi​tion has received the toll line release indication. The mark to the ticketer, via the position circuit (in addi​tion to releasing the forward connections), erases the called number from the ticketer.

The TLR lamp is extinguished when the operator calls for the SATT sender, by operating the Start key on the keyset.

POS RLS Key—This key operated with a class key and start‑timing key operated, marks the ticke​ter via the position circuit, to release the position from the call—once the call has been released.

OVL Key—This overlap key when operated, per​mits an operator handling a call, via MCLR ticketer, to place the MCLR call on hold and resort to mode of operation. This key would be used, for example, if the operator wanted to talk to her supervisor, with​out including a subscriber in on the conversation. Operation of this key with a cord talk‑key operated would place the subscriber on hold and the operator would call the supervisor in the cord mode, via the outgoing trunk to the supervisor. This key will func​tion only with the MCLR type ticketers.
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SA Key‑lamp‑The Service Assistance key is used in conjunction with the position and supervisors cir​cuits and marks the circuits, indicating that an operator requires assistance. If the service assistance or supervisors trunk is busy, the SA lamp will flash at 120 IPM, and will illuminate steadily when the trunk is available. Releasing the key will release the SA trunk and extinguish the key lamp.

ASB Lamp—The All Sender Busy lamp serves a dual function, if the toll board is arranged for keysender operation. It is used either in cord mode of operation, to indicate that all the toll senders are busy, or in the SATT mode to indicate that all the SATT senders are busy.

SDR Lamp—The sender lamp serves a dual func​tion, if the toll board is arranged for keysender operation. In the cord mode, an illuminated lamp indicates "ready to send," a flashing lamp indicates an error in keying has been detected. In the SATT mode the lamp signals are the same as in the cord mode.

Dial Rear/Flash Key—If the Dial Rear key is used, it is for cord mode of operation only. The Flash key is for MCLR mode of operation only. An operator requiring to transfer a call from the SATT equipment to the cord mode operation will operate the Flash key. When the Flash key is operated, the operator will hear a tone (not heard by the subscriber), and see the MCLR trunk line lamp flashing. The flashing line lamp indicates which jack circuit to plug into, and the tone indicates that the flashing line lamp is associated with her flash key. An operator who does not hear the tone but sees flashing line lamps will know that another operator is checking for a trunk, since only one position at a time has access to the tone. When the operator plugs into the jack associated with the flashing line lamp, and has the talk‑key operated, the trunk will indicate to the ticketer the call is being handled on a cord basis. The ticketer will then release the MCLR position circuit and withdraw from the call, automatically. The position will be in the cord mode of operation, although the accept key remains operated, until the talk key is restored.

R & R1/R & R2 Key—(Rate and route trunk cir​cuits 1 and 2.) These keys are in multiple, with two outgoing jack circuits to rate and route. The key operated to either circuit 1 or 2 will signal the rate and route operator, and will light the busy lamp associated with the jack circuit. Restoring the key will drop the connection to the rate and route operator and extinguish the busy lamp.

Keyset—The keyset serves a dual function :| those toll switchboards arranged for key send., operation. A 14 button keyset is recommended t; use with the MCLR position, however, the toll boa~ having a 12 button keyset will require modificati

to add two additional keys.

The purpose of these keys are: ~ 1. Digit Keys 1‑0—To key in the calling, called, or special number

2. Start Key (red)—This key has two functiong in the MCLR mode. When keying in the called number the ST key is operated, prior to keying in the number, to call for a SATT sender. When~ the SATT sender is connected, the SDR lamp, is illuminated, indicating to the operator that the equipment is conditioned to accept th: digits. When keying in the calling number or. special number, the ST key is not required to: be operated before keying in the digits. The SDR lamp is illuminated as a function of either the~ CLG NO key or SPL NO key being operated,;~ the ST key must be operated at the end of key‑~:: ing in any digits, i.e., for called, calling, or~

special numbers. This signal marks the position ~: circuit and the ticketer that keying is complete.

3. Error Key (Black)—This key operated, indicate8 to the equipment that the operator has noticed ~ an error in keying or that the equipment has .$ detected an error, causing flashing of the SDR: ~: lamp. This signal to the equipment erases al I ~ digits in storage. When the SDR lamp is illumi‑ :: nated steadily, the operator can re‑key the . number.

4. Tone Check (Blue)—This key is on the 14 button . ‑.~. keyset only, and permits the operator to recycle ;​the class‑of‑service tone, if she is in doubt that it

was heard initially.
~ ::

5. Force Disconnect (Grey)—This key is on the 14 button keyset only, and permits the operator, if ~ the equipment is in a toll line release state, to re‑ ~9 .' lease an unruly subscriber without classing the ..:; cal l, and without the start, timing, or pOsition re‑ : lease keys being operated.

Jack Fleld
~;~

:...

In addition to the modification to the toll switch‑ ~:. Wi~ board keyshelf, a strip of 20 lamp jacks is required in the jack field. Figure 3 shows the layout of the lamP ;~‑~ strip. The functions of these lamps are as follows: ~ CLR Illuminated, this lamp indicates that a non‑ ~:i coin dial "O" type of call is assigned to the ,: position.
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