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1. GENERAL

1.01 This section provides description and

principles of operation for the call
control circuitry of the High Speed Send-
Receive (HSSR) Set for Switching System No.

307. It is reissued to incorporate the latest
engineering changes. Arrows in the margins -—

indicate changes and additions. -

1.02 The call control logic is contained in

three modules (A, B, and G), the control
panel (panel P), and the relay rack (rack S).
Briefly, the logic is divided into send, receive,
alarm and common logic interface which pro-
vide the following:

(a) Control of the HSSR Set when sending.

(b) Control of the HSSR Set when receiving.

(c) Control signal interfacing between the
HSSR Set and the Telephone Equipment
Cabinet.

(d) Interfacing with internal circuits of the

HSSR Set, ie, character generator,
transmission logic, high speed punch logic,
and high speed printer logic.

(e) Test switches, indicators, and test points
to facilitate trouble shooting and check-
out.

(f) An interface which permits connection

of Test Set TS-1 in place of the Tele-
phone Equipment Cabinet to simulate control
signals between the HSSR Set and the Tele--
phone Equipment Cabinet (TEC).
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1.03 The descriptions of circuit operation in

this section make reference to the sche-
matic diagrams, which are given in another sec-
tion. The circuit elements shown on these dia-
grams (contained in a separate section) are
referenced in the text and may be located ac-
cording to the following system:

3A2/ZA125-2
TTT

| | Connector terminal or circuit
element ‘

Horizontal position

Vertical row position

Module designation

Component part designation

Area on schematic

Schematic sheet number

1.04 The schematic diagrams for the call con-
trol logic are:

Module A - 6545WD, Sheets 1-11
Module B - 6546WD, Sheets 1-9
Module G - 654TWD, Sheets 1-4
Panel P and

Rack S - 6548WD, Sheets 1-6

2. COMPONENTS
GENERAL (Figures 1 through 8)

2.01 The call control logic is contained in the
center, or control cabinet, of the HSSR
Set (Figure 1) and consists of three modules of
electronics (modules A, B, and G) the control
panel (panel P) and the relay rack (rack S).

2.02 The modules are supported by the module

framework of the cabinet and are re-
movable on extended cables for service. The
front panels of each module are equipped with
test points, switches, and indicators for mainte-
nance and checkout procedures.

2.03 The control panel, which contains oper-

ating controls and indicators, is located
at the top of the cabinet. Its associated relay
rack is mounted in the cabinet, immediately be-
hind the control panel.
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CONTROL PANEL

(EE
| e
L Lessd
MOD(;JLE SE®®
MODULE
A
MODULE
B

Figure 1 - HSSR Set Control Cabinet, Front View

MODULES (Figures 3 through 8)

2.04 The physical construction of modules A,

B, and G is similar. Basically, the rec-
tangular module frame contains two or three
banks of connectors into which the etched-cir-
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cuit cards are inserted. Wiring from the con-
nectors is terminated in a cable assembly
which interconnects with the set wiring. The
module front panel contains test points, switches,
and indicators. A handle is provided for re-
moval of the module from the cabinet.




2.05 The various test points provided by each
module appear asencirclednumbers on
the schematic diagrams.

CONTROL PANEL AND RELAY RACK
(Figures 6 and 8)

2.06 The control panel and relay rack are in-

tegral parts of the call control circuitry.
The control panel (Figure 6) contains an array
of indicator pushbuttons that are used by the
operator for setting up the type of call required
and for monitoring the progress. All alert
conditions are monitored by call control logic
and indicated on the control panel. The relay
rack (Figure 8) contains plug-in relay circuit
cards and wire spring-type relays, which operate

HSSR SET
CONTROL CABINET

\
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in conjunction with the control panel, to control
circuits and light the indicator lamps of the op-
erated momentary contact pushbuttons,or to op-
erate indicators for the trouble indicating
circuits.

2.07 A brief description of the controls and
indicators on the control panel follows:

(a) Transmitting mode controls, located in

the upper left corner of the panel, have
yellow caps. These controls determine the
various send conditions. In an automatic call
the operating conditions are preselected and
appropriate signals are transmitted to the
Telephone Equipment Cabinet and receive
station(s) defining the send conditions. In a

' RELAY
RACK

MODULE
G

MODULE
A

MODULE
B

Figure 2 - HSSR Set, Rear View
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Figure 3 - Module A, Front and Rear Views

manual call like operating modes have to be
arranged except for precedence and type of
call.

Note: The HSSR Set is programmed to
automatically select certain normal modes
unless other modes are selected by the
operator. The normal modes are: routine
precedence, 2400 wpm, ASCII code, error
detection, and remote punch off.
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(1) Precedence: ROUTINE - PRIORITY -
IMMEDIATE - FLASH - FLASH
OVERRIDE. Establishes the precedence
of the call. Each level can pre-empt the
level(s) below or to the left. ROUTINE is
automatically selected by the set unless a
higher precedence button is operated.

(2) Type of call: BROADCAST - SINGLE -
ADDRESS - MULTI-ADDRESS. De-
pressing the BROADCAST button auto-
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Figure 4 - Module B, Front and Rear Views

matically selects the first fifty stations
and permits a message to be transmitted
to these stations. All sets are equipped
with the BROADCAST button but only se-
lected sets have the capability of using it.
The MULTI-ADDRESS lamp lights auto-
matically when a call is originated to two
or more stations. The SINGLE ADDRESS
indicator lights automatically if a call is

originated to a single station. If BROAD-
CAST is depressedneither lamp is lighted.
Both lamps are off in the reset condition.

(3) Speed: 2400- 1200 - 600. Determines

the transmission rate of the set in
words per minute. 2400 is the normal
mode of operation.
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(4) Code: ASCI 8-LEVEL, BAUDOT 5- and with a receiving set which is simi-
LEVEL. ASCI is selected when 8- larly equipped. Not all sets are equipped
level code is used. BAUDOT is selected with the error correction capability.

for 5-level code. ASCH is the normal

mode of operation. (6) Remote Punch: OFF - ON. These

buttons control the punch at the dis-
tant set, However, punch OFF at the send-
ing station will not override local punch
ON at the distant station. OFF is the nor-
mal mode of operation.

(5) Error Control: DETECTION - DE-

TECTION AND CORRECTION. DE-
TECTION is the normal mode of opera-
tion. It is automatically selected unless
the DETECTION AND CORRECTION but-
ton is depressed. This mode may be used

on any type of call. The DETECTION AND (b) Local controls, located near the upper
CORRECTION button activates the error center of the control panel, are provided
correction circuitry. Correction can be to activate certain functions on the local set
used only on a single address call basis only.

Figure 5 - Module G, Front and Rear Views
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PRECEDENCE LOCAL CONTROLS | ALERTS
’ NO READER PUNCH
FLASH TAPE PAGE PAGE _ PRE-EMPTED BRIDGE ERROR ERROR ALRRT
ROUTINE PRICRITY IMMEDIATE FLASH OVER- FEED FEED :

FEED HIGH ABNORMAL READER PUNCH RESET

RIDE LEFT RIGHT preceDENCE | | Disconnect | ||_1ape-out LOW-TAPE

SFEED STATION
' PRINTER (L) PRINTER (R) EDC ouT oF TEM:‘ é SA':‘T .
PANEL LOW PAPER LOW PAPER ALARM
2400 1200 600 BROADCAST RETRY ‘ ANEL PROGR AMMER S o Lnh —
BLINDED | | ALARM ERROR DIRECTOR
TYPE OF o d .
CODE CALL AUX PRINTER (L) : TRANSMIT OPERATING SEQUENCE
SINGLE ' | 1119 DIAL
AsCll BAUDOT ADDRESS o o rowtr AUTO START RESPONISES RUT RU2
8-LEVEL 5-LEVEL Mo ON ‘ SEND DIAL NOS. PREAMBLE MESSAGE
ERROR CONTROL REMOTE PUNCH LOCAL PUNCH REC. OPERATING SEQUENCE
DETECTION POWER OFF RUT MESSAGE MANUAL
DETECTION AND OFF ON OFF ON bl LoAD AUTO o
CORRECTION POWER REC. ACK RU2 HOOK
STAND BY

STATION NUMBERS

[———— | SPARES ——

AUTO
START

Figure 6 - Control Panel
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Figure 7 - Control Panel, Rear View

(1) TAPE FEED - Depressing this but-

ton causes the local punch tofeed-out
tape when the unit is idle. The tape is fed
out and all levels punched.

(2) PAGE FEED LEFT - Depressing this
button causes the left printer to feed
out paper.

(3) PAGE FEED RIGHT - Depressing this
button causes the right printer tofeed
out paper.

(4) RETRY - Depressing this button auto-

matically reselects any called sta-
tion(s) that has not received the message
at the completion of a single address, mul-
tiple address, or broadcast call.

(5) PANEL RESET - Restores all logic
to the reset condition including the
control panel but excluding alerts.

(6) AUX PRINTER ON-OFF - Controls
the auxiliary (left) printer.

(7) .LOCAL PUNCH ON-OFF - Controls

“the local punch. If the punch has been
turned on by the distant station it cannot
be turned off by the local OFF button.

(8) POWER ON - Controls power for all
components.

(99 POWER OFF POWER STANDBY -

Turns power off within HSSR Set.
With POWER STANDBY indicator lighted,
dc power is applied to HSSR Set.

(c) The STATION PROGRAMMER is used

for programming the station number
buttons. When originating a call the HSSR
Set sends the Electronic Switching System a
specific 3-digit number for eachstation nun-
ber button that is depressed. By use of the
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STATION PROGRAMMER the 3-digit num-
bers can be added, rearranged, or deleted
on the station buttons.

(1) The desired 3-digit number is set up

on the programmer by rotating the
appropriate wheels until the proper num-
ber appears.

(2) Selecting a particular STATION

NUMBERS button or group of buttons
and depressing the LOAD button loads the
number set up on the programmer switch
in the memory. When more than one
STATION NUMBERS button is selected the
programmed numbers are sSequentially
loaded each time the LOAD button is de-
pressed. SPARE STATION NUMBERS but-
tons can be readily programmed by the
operator; however, thefirstfifty STATION
NUMBERS buttons are programmed by
maintenance personnel.

(d) STATION NUMBERS pushbuttons are

provided for station selection. Five
SPARE buttons are provided for program-
ming infrequently used station numbers. On

single address or multiple address calls the
desired stations are selected by depressing
the appropriate buttons. The selected buttons
become illuminated white. If a station is not
connected or does not receive complete trans-
missionfor any reasonthat button changes to
red. On broadcast calls, the buttons do not
light white, but they do light red if related
RU acknowledgments are not received. The
buttons remain illuminated until the PANEL
RESET button is operated.

(e) Automatic Start - AUTO START. When

this button is depressed, it activates the
HSSR Set and causes a call to be placed auto-
matically. This button is pressed after all
transmitting conditions have been selected.
It has a yellow cap.

(f) Alerts are lamps provided to indicate

that a condition exists that requires the
attention of the operator. More than one
alert may be illuminated at the same time.
They apply only to the local set. These in-
dicators have white caps that turn red when
illuminated.

Figure 8 - Relay Rack, Rear View
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(1) PRE-EMPTED - Indicates that the

“call in progress was disconnected be-
cause of a higher precedence incoming
call.

(2) HIGH PRECEDENCE - Indicates the
automatic receipt ofa FLASH OVER-
RIDE or FLASH precedence call.

(3) NO BRIDGE - Indicates that the

bridging equipment required for a
multiple address call is not available at
the switching center.

(4) ABNORMAL DISCONNECT - Indi-

cates an abnormal condition has oc-
curred which caused the HSSR Set toauto-
matically disconnect.

(5) READER ERROR - Indicates im-
proper feeding or sensing of the tape
in the reader. When operating in the er-
ror correction mode, READER ERROR
will cause the set to disconnect (reset).

(6) READER TAPE OUT - Indicates no

tape in the reader at the beginning of
the transmit sequence. The call will not
proceed.

(7) PUNCH ERROR - Indicates that the

punch has not properly perforated or
a punch feed problem has occurred. In
the error correction mode, a punch char-
acter error (PUNCH ERROR) will cause
the set to disconnect. The occurrence of
apunch feed error causes the set toreset.

(8) PUNCH LOW TAPE - Indicates a

low tape condition in the punch. If a
message is being transmitted or received
it will be completed. The set will then
automatically be placed out of service un-
til the condition is corrected.

(9) ALERT RESET - Depressing this
button restores the alert to normal
after the condition has been corrected.

(10) PRINTER (L) LOW PAPER - This

lamp indicates a low paper condition
in the auxiliary printer. Any message in
progress will be completed, and the set
will automatically be placed out of service
until the condition is corrected.

(11) MEMORY BLINDED - Indicates a
failure inthe dc supply of the system.

ISS 4, SECTION 592-952-100

(12) PRINTER (R) LOW PAPER - Indi-

cates a low paper condition in the
primary printer. Any message inprogress
will be completed and then the set will
automatically be placed out of serviceun-
til the condition is corrected.

(13) PRINTER ALARM - Indicates a
failure in the printer high voltage

supply.

(14) EDC ALARM - This lamp will light

only if the set is in the error detec-
tion and correction mode. It indicates
that the set has failed to correct an error
after several tries. The set will reset.:

(15) MEMORY ERROR - Indicates a mal-

function of the memory in reading
stored data. It will cause a disconnect if
the set is in the error correction mode or
in the process of dialing.

(16) OUT OF SERVICE - Indicates that
the set has been placed out of serv-

" ice. It is caused by such conditions as

low ink, low paper, low tape, and opening
the cabinet doors or leaving set in test
condition.

(17) CALL DIRECTOR - Indicates a
malfunction in the call director or
associated control equipment.

TRANSMIT OPERATING SEQUENCE
lamps enable the operator to observe the

progress of an outgoing call while it is auto-
matically handled by the set.

(1) AUTO SEND - Indicates automatic
call transmission. The indicator
lights when the AUTO START button is

. depressed and remains lighted until the

call is completed.

(2) START - Lights when the AUTO

START button is depressed. It indi-
cates that the call sequence has begun and
extinguishes before the next lamp lights.

(3) DIAL NOS - Indicates that the se-
lected stations are being dialed.

(4) DIAL RESPONSES - When this lamp

lights, responses are being received
from the ESS indicating the status of the
called stations. The responses indi-
cate to the transmitting set whether the
called stations are connected, busy, or out
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3.

of service, or whether they were dialed
correctly (RU order).

(5) PREAMBLE - Indicates the set is

transmitting information to the dis-
tant stations regarding the transmitting
modes.

(6) RU1 - The sending station polls the

distant stations digitally by sending
the call numbers to verify that they are
still connected, and have synchronized,
prior to transmitting the message.

(7) MESSAGE - Indicates that the mes-
sage is being transmitted.

(8) RU2 - This lamp indicates that the

sending station again polls the dis-
tant stations to determine if they are still
connected. This mode is the same as RU1
except it occurs after the message has
been transmitted.

(h) REC. 'OPERATING SEQUENCE lamps

enable the operator to observe the prog-

ress of an incoming call while it is automat-
ically handled by the set.

TECHNICAL DATA

(1) AUTO REC. - Indicates receiving a
call in the automatic mode. It re-
mains lighted until the call .is completed.

(2) RU1 - This lamp indicates that the

set has synchronized and is waiting
for the transmitting station to query it to
see if it is connected.

(3) ACK - Indicates that the set has re-
turned an acknowledgment tothe send-
ing set.

(4) MESSAGE - Lighfs while the message
is being received.

(5) RU2 - Indicates that the receiving

station is waiting for the transmitting
station to question it to see if it is sstill
connected. As soon as the station recog-
nizes its RU,and acknowledges, the RU2
lamp extinguishes and the station dis-
connects.

MANUAL OFF-HOOK - This lamp indi-
cates that a call is being made manually

from the call director associated with the
HSSR Set.

CALL CONTROL INTERFACE WITH CABINET FILTERS

A. Output Signals (Call Control Logic to Filters)

On/Off Hook Out

Send Data Control

Receive Data Control

Tone-Out

6 v On, 0 v Off. Indicates HSSR Set is in process of receiving or
sending an automatic call.

-6 v Off, 0 v On. A signal to telephone control to switch out the
tone transmitter and switch in the data set (send) on the outgoing
line and start synchronizing the data sets and customer equipment
at the send station.

6 v Off, 0 v On. A signal directing the telephone control to switch
out the tone receiver and switch in the data sets on the incoming
line and start synchronizing the data set and customer equipment
at the receive station.

6 v Off, 0 v On. Consists of 8 leads in addition to steering lead
which terminates at the tone transmitter. A combination of a low
(L) and a high (H) representing two dc pairs, along with the steer-
ing lead, are necessary to enable the tone transmitter to send 1 of
16 discreet tones.

L1 L4 H3
L2 H1 H4
L3 H2 Steering
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Information Rate

DC Precedence

Send Data

Operator Alert

Equipment Alarm

-6 v Off, 0 v On. Two control leads which the send and receive sets
utilize to switch clocks derived in the data set to the appropriate
bit rate of 2400, 1200, or 600 bits per second.

(a) 1200/2400 bps, -6 v 1200, 0 v 2400
(b) 600 bps; -6 v Off, 0 v 600

-6 v Off, 0 v On. A group of four leads rsed to signal the Tele-
phone Equipment Cabinet the level of precedence of an automati-
cally derived call.

Flash Override Immediate
Flash Priority

-6 v Mark, O v Space. Lead on which the serial data from the
serializer is subsequently presented to the data set.

-6 v Off, 0 v On. A signal used to control an audible alarm ex-
ternal to the HSSR Set for the purpose of summoning the operator
when the incoming call is high precedence or when a station is
pre-empted.

-6 v Off, 0 v On. A signal used to control an audible alarm ex-
ternal to the HSSR Set for the purpose of summoning the operator
as a result of an equipment failure within HSSR Set.

Input Signals (Cabinet Filters to Call Control Logic)

On/Off Hook In

Manual Off-Hook

Manual Send

Ready

Pre-empted

Tone-In

‘by the receiver and presented to the call control.

-6 v On-Hook, +6 v Off-Hook. A signal to the HSSR Set indicating
a connection to a distant station.

-6 v On-Hook, +6 v Off-Hook. A signal indicating the telephone
handset on the call director external to HSSR Set is off-hook and a
voice coordinated call (manual) is in progress.

-6 v Off, +6 v On. A control signal when the send data transfer
key is operated on the call director during a voice coordinated call,

-6 v Off, +6 v On. A signal indicating that the data sets and
customer equipment are synchronized and the HSSR Set may start
to send or receive data.

-6 v Off, +6 v On. A signal to the HSSR Set when the set is off-
hook and connected to a distant station indicating a higher priority
incoming call.

-6 v Off, +6 v On. Consist of 8 leads in addition to a steering lead
presented to the HSSR Set indicating combination of tones detected
by the tone receiver located in the Telephone Equipment Cabinet.
For each discrete tone signal received, a combination of dc pairs,
a low (L) and a high (H) along with a steering signal is generated

L1 L4 H3
L2 H1 H4
L3 H2 Steering
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Receive Data

Send Clock

Rec Clock

- Telephone Equipment

-6 v Mark, +6 v Space. Serial data input from the receive portion
of the data set.

-6 v to +6 v square wave derived in the data set and occurring at
the bit rate specified by the HSSR Set on information rate leads of
2400, 1200, or 600 bits per second.

Same as above except in phase with the receive data.

-6 v Alarm, +6 v No Alarm. A signal from Telephone Equipment
Cabinet indicating trouble condition existing in the equipment.

INTERFACE WITH CHARACTER GENERATOR LOGIC

A. Output Signals

Address Leads

Memory Load

Read/Restore
Clear/Write

Memory Shift
Memory Control

System DC OK

Column Advance
Auxiliary Printer
On/Off

Page Feed (R)

Page Feed (L)

Consist of seven leads on which address information is presented
to the character generator logic address register. Signals -6 volts
(the 0 condition), 0 volt (the 1 condition).

Twelve leads derived from the station programmer used to load
information in memory; -6 volts (0), 0 volt (1).

A command asking for information at a particular address to be
read out of memory and restored; 0 volt - off, -6 volt - read/
restore signal.

A command presented to the character generator logic to facilitate
writing new information into the memory at a particular address;
0 volt - off, -6 volts - clear/write signal.

Negative pulses to character generator logic to shift information
stored in output buffer.

A signal indicating call control in EDC logic using the memory; 0
volt - EDC, -6 volts - call control.

Signal from dc monitoring circuit to memory to blind memory in-
puts if the dc volts drops below a reference level; -6 volts - OK,
0 volt - blind. '

Square wave signals presented at a 2 ke rate to column advance
the printer.

Signal to permit local printer (L) to be turned on; -6 volts - off,
0 volt - on.

A signal from the control panel pushbutton to permit the right page
printer to feed out paper at a 100 ms rate.

Same as above except for left printer,

B. Input Signals

4ke Clock

Square wave clock signal which is always present to provide a
local clock for the logic.
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Command Sample

Memory Output

Memory Parity Error

A 0 to -6 volt signal indicating read/restore or clear/write com-
mand has been recognized by the character generator logic.

Four information leads from character generator output buffer
representing data read out of memory; 0 volt (0), -6 volts (1).

A signal indicating a memory parity error; 0 volt - error, -6
volts - no error.

INTERFACE WITH TRANSMISSION LOGIC

A. Output Signals (Signals to Transmission Logic)

Send/Receive
Manual/ Automatic
ASCII/ Baudot

ED/EDC

Punch ON/OFF

Character Available

Parallel Data

Send Clock

Receive Clock

Deserializer Input
Start Message

Error Control Tones

Transmission Logic
Reset

0 volt - off, -6 volts - start message:

-6 volts - receive condition, 0 volt - send condition.
-6 volts - automatic condition, 0 volt - manual condition.
6 volts - ASCII code, 0 volt - Baudot code.

6 volts - error detection, 0 volt - error detection and correction
mode,

6 volts - punch off, 0 volt - punch on.

A signal to serializer indicating call control character available;
0 volt - no character available, -6 volts - character available.

Seven leads on which parallel data is presented to the transmission
logic serializer for sampling; -6 volts - space, 0 volt - mark,

Square wave (-6 to 0 volt) clock occurring at the 2kc rate, or
specified bit rate depending on operating conditions.

Same as send clock except it is in phase with receive data.

Serial data which is gated and subsequently presented to the local
deserializer input; -6 volts - space, 0 volt - mark.

Four leads on which error detection and correction answer-back
signals (-6 to 0 volt) are presented to the EDC logic representing
status of transmitted blocks.

A -6 to 0 volt pulse for the purpose of resetting the transmission
logic. Character generator logic is reset by the same pulse.

B. Input Signals (Signals from Transmission Logic)

Serial Data

Character Clock

Delayed Character
Clock

Data from local deserializer, -6 volts - space, 0 volt - mark,

A negative clock (0 to -6 volts) signal, one bit wide, occurring at
the character rate.

Same as above except delayed one bit with reference to the charac-
ter clock signal.
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Receivef in Sync
Send RU2

RU Received
RU1 Mode

Start of Message
(som)

Receiver Unblind
Receiver RU2 Mode

Answer-Back Sample
Answer-Back Signals
Receiver Auto Call
Complete

RU Format Alarm

Reader Tape Out
Reader Verify Error
Reader Feed Error

EDC Memory Parity
Error

EDC Alarm

A signal indicating deserializer is synchronized; 0 volt - not syn-
chronized, -6 volts - synchronized.

A negative signal indicating message has been transmitted and to
start the second RU query.

A positive pulse from the transmission logic receiver indicating
station RU has been detected.

A negative signal from the transmission logic receiver indicating
it is in the RU1 mode.

A negative signal from the transmission logic receiver indicating
set has acknowledged. '

A negative signal indicating a start of message sequence has been
recognized.

A negative signal indicating an end of message sequence has been
recognized.

A negative pulse used to sample EDC answer-back conditions.

Four leads on which 0 to -6 volt signals are received which re-
present EDC block status.

A 0 to -6 volt signal indicating second RU has been detected.

A 0 to -6 volt signal indicating RU was not detected prior to start
of message.

0 volt - tape in, -6 volts - tape out.
0 volt - no error, -6 volts - error.
0 volt - no error, -6 volts - error.

0 volt - no error, -6 volts - error.

0 volt - no alarm, -6 volts - alarm condition.

A. Output Signals

INTERFACE WITH PUNCH AND PUNCH LOGIC

Tape Feed

A ground signal to feed out tape in the local punch.

Input Signals

Low Tape
Punch Feed Error

Punch Feed Error

A negative signal (0 to -6 volts) indicating low tape condition exists.
0 volt - no error, -6 volts - error.

0'volt - no error, -6 volts - error.
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INTERFACE WITH PRINTERS (Inputs from Printer Only)

Low Paper (L)
Low Paper (R)

Printer Alarm

0 volt - paper in, -6 volts - low paper.
0 volt - paper in, -6 volts - low paper.
0 volt - ok, -6 volts - no printer high voltage.

INTERFACE WITH TEST SET TS-1

Equipment Cabinet.

Interface leads to and from Test Set TS-1 which simulate inputs and outputs from the Telephone

4. GENERAL OPERATION
OVERVIEW
A. Types of Calls (Figure 6)

4.01 The call control logic provides the HSSR

Set with the facilities for originating or
receiving two types of calls: manual or auto-
matic. Manual calls are single address (point-
to-point) and are initiated and concluded under
telephone control through facilities provided by
the associated Call Director Sets.

4.02 Automatic calls may be single address,
multiple address (from 2 to 50 stations),
or broadcast (50 stations).

B. Control and Operating Modes (Figure 6)

4.03 The call control logic provides selection

of the HSSR Set operating modes, by the
operator, when preparing the set for a call.
There are two types of operating modes:

(a) Those modes which affect the Telephone
Equipment Cabinet (precedence and ad-
dressing).

(b) Those modes which affect the sending
and receiving HSSR Sets (speed, code,
error control, and remote punch condition).

4.04 When the HSSR Set is idle (reset), the
control panel indicates the following con-
ditions:

® Precedence - routine

® Speed - 2400 wpm

e Code - ASCII

® Error Control - Error detection
® Remote Punch Condition - Off

The above indications can, of course, be changed
manually at the discretion of the operator.

Telephone Equipment Cabinet Control

4,05 Precedence: When originating an auto-

matic call, the operator may choose one of
five levels of precedence; routine, priority, im-
mediate, flash, and flash override. The rela-
tive precedence information is forwarded to the
Telephone Equipment Cabinet via dc precedence
leads on which the precedence level signal is
presented throughout the call, and by sending
a combination of dc signals indicating a par-
ticular level of precedence during the start
mode.

4.06 Single Address: Originatingan automatic

call with a single station number button
depressed constitutes a single address call.
The call control logic automatically determines
that the call being originated is a single address
(point-to-point) call, and indicates this mode.
No information is forwarded to the telephone
control.

4.07 Multiple Address: If two or more station

number buttons are selected by the set
operator, the call control logic automatically
determines that the call being originated is a
multi-address call and indicates this condition.
Pertinent control information is forwarded to
the Telephone Equipment Cabinet in the form of
dc signals via the tone-out logic, which indicate
that a multi-address call is being originated
and a dialing bridge is requested.

4.08 Broadcast: The operator may select this

mode of operation which is anabbreviated
form of a multi-address call. Control signalsare
forwarded to the Telephone Equipment Cabinet
and subsequently the ESS to arrange for this
type of call,

Send-Receive Control
4.09 Control Link: Control of the receiving

station can be accomplished in either of
two ways: Control can be performed automati-
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Figure 9 - HSSR Set, Block Diagram




cally through use of control tones which are
generated at the sending station and trans-
mitted during the preamble when an automatic
call is in progress. The receiving station(s)
decodes the information and the proper oper-
ating conditions are automatically programmed
into the receiving set. Control of the receiving
HSSR Set canalso be performed manually by the
receiving operator in accordance with verbal
instructions given by the sending operator via
the voice connection (manual).

4.10 Speed: Pertinent speed control informa-
tionis forwarded tothe Telephone Equip-
ment Cabinet and subsequently to the data sets

ISS 4, SECTION 592-952-100

on the information rate leads. Speeds of 2400,
1200, or 600 words per minute are available.

4.11 Code: Messages may be transmitted in
either ASCII (8-level) or Baudot (5-level)
at the operator's discretion.

4.12 Error Control: Transmissions may be

initiated inthe error detection (ED)mode
or the error detection and correction (EDC)
mode. In the error detection mode the trans-
mitted data is checked for errors at the local
send station and at the receive station. The
page copy is appropriately marked to indicate
those lines in which an error is present. When

[ el
< I
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LOGIC < | GENERATOR L
6547TWD | MODULES |
< _.»L E&F ¥ :
r———— o |
»  SEND — TRANSMISSION: |
LOGIC | LOGIC
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Figure 10 - Call Control Logic, Block Diagram
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operating in this mode, transmission isnot lim-
ited to single address calls.

4.13 When operating in the error detection

and correction mode (EDC)data is trans-
mitted in 80-character blocks. Each block is
stored and checked. Any errored block is re-
transmitted. When operated inthis mode, trans-
mission is limited to single address calls. If
multi-address or broadcast calls are attempted,
the HSSR Set will reset and disconnect.

4.14 Remote Punch Condition: At the option

of the sending operator the transmitted
message may be automatically punched at the
receiving HSSR Set. Pressing the REMOTE
PUNCH ON button at the sending station will

override a LOCAL PUNCH OFF condition at the

receiving station. The sending station cannot,
however, turn off the receive station punch if it
is in the LOCAL PUNCH ON condition.

C. Manual Send (Voice Coordinated) Calls
General

4.15 When the HSSR Set is operated as a

sender, the transmission logic (modules
C, D, & H) serializer and deserializer are cou-
pled together so that all the data locally gener-
ated is deserialized and presented to the moni-
toring printer.

4.16 Furthermore, when the HSSR Set is op-

erated in the manual mode, the call con-
trol circuits regulate the initial phases of the
call, and the various operating modes. The
transmission logic is in control of the set during
the sending of the message.

4.17 In all cases, the operator has complete
, control of the HSSR Set, and may inter-
rupta call in progress by resetting the set.
Also, the Telephone Equipment Cabinet may for-
ward a pre-empt or an on-hook (disconnect)
signal to the call control logic in which case,
the HSSR Set will reset and await further in-
structions.

Sequence (Figure 11)

4.18 The simplest type of call from a logic

standpoint is a voice coordinated or man-
ual call in which the HSSR Set operator desiring
to send prepares the HSSR Set prior to placing
a call to a distant station.
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4.19 The manual call is initiated at a Call

Director Set external tothe HSSR Set, by
dialing out a 7-digit number peculiar tothe sta-
tion being called. If the called station is not
busy, an off-hook with a ringing signal is re-
ceived by the Telephone Equipment Cabinet and
forwarded tothe Call Director Setat the receive
station. The receive operator answers this
ringing using the telephone handset at the Call
Director. Having thus established verbal con-
tact, the sending operator can instruct the re-
ceive operator to set up the proper operating
modes. -

4.20 Next, the operator at the sending station

" presses the SEND DATA button on the
Call Director, and the operator at the receive
station presses the RECEIVE DATA button.
Both operators then return their handsets to
their cradles. This action removes the voice
connection and begins the synchronization proc-
ess between the sending and receiving data sets,
and the customer furnished equipment. The
completion of the synchronization process causes
a signal on the ready lead at the send and re-
ceive sets. The send and receive sets respond
to this signal as follows:

(a) At the sending station, the ready lead

signal unblinds the send clock and the
send data leads and also starts a message-
start timing circuit. :

(b) At the receiving station, the receive
clock and receive data lead are un-
blinded.

(c) The timing circuit at the sending set

permits the local transmission logic de-
serializer to synchronize on delete charac-
ters being generated by the set serializer.
Itrequires a minimum of four delete charac-
ters to synchronize. When the time out is
completed, the reader is started, and the
message is transmitted.

4.21 Upon completion of the message, the set

. operators remove their respective hand-
sets from the cradle and press their DATA
TRANSFER key, SEND DATA or RECEIVE
DATA, whichever is the case. The ready signal
is removed, the clock and data leads are blinded,
and voice contact is re-established. The oper-
ators agree, by verbal confirmation, that the
message was transmitted and received properly
and the call is concluded when the handsets are
replaced on the cradle resulting in an on-hook
(disconnect) condition.
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LIFT HANDSET - OPERATE DATA TRANSFER AND ___
RE-ESTABLISH VOICE CONTACT & CONFIRM

START-SEND MESSAGE —
DATA TRANSFER (MANUAL SEND) —

ESTABLISH VOICE CONTACT

REMOVE HANDSET -
DIAL NUMBER
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HANG-UP - DISCONNECT —

END OF MESSAGE —

SYNC
INTERVAL
HSSR SET <
(ORIGINATING) // k\\ N
STATION
S SN
HSSR SET R N
SYNC
RING TELEPHONE - ANSWER - INTERVAL

DATA TRANSFER (RECEIVE) —
START - RECEIVE MESSAGE —
RECEIVE END OF MESSAGE (BLIND RECEIVE DATA)—

LIFT HANDSET - OPERATE DATA TRANSFER AND —-
RE-ESTABLISH VOICE CONTACT & CONFIRM

HANG-UP - DISCONNECT—

Figure 11 - Manual Call Sequence

D. Automatic Send Calls
General

4.22 Automatic send calls may be single ad-

dress, multi-address, or broadcast.
Ag in the case of the manual send calls the
transmission logic serializer and deserializer
are coupled together so that locally generated
data is deserialized and presented to the moni-
toring printer.

4.23 Furthermore when the HSSR Set is op-
erated as an automatic sender the call
control logic:

(a) Sends and receives instructions to and
from the Telephone Equipment Cabinct.

(b) Sends and receives instructions to and
from the connecled receiving station.

(¢) Relinquishes automatic control of the

HSSR Set tothe transmission logic; how-
cver, it may override this controlas a resull
of certain conditions.

4.24  Again,as inthe manual send call, the op-

erator has complete control of Lhe HSSR
Set and may interrupl a call in process by re-
setling the set. Also, Lthe ‘Telephone Equipment
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Cabinet may forward a pre-empt or an on-hook
(disconnect) signal to the call control, in which
case, the HSSR Set will reset and await further
instructions.

Sequence

4.25 The operating sequence for single ad-
dress, multiple address, and broadcast
calls appearson Tables 1, 2, and 3 respectively.

4.26 Note that the multi-address call se-

quence is similar to the single address
call except that the HSSR Set polls two or more
stations instead of one, during the dial response,
- RU1, and RU2 modes. The status and number of
each station polled is printed-out at the sending
set. If the station is not connected or does not
acknowledge, a red lamp in the station address
pushbutton is lighted, and remains lighted until
the panel is reset.

4.27 Note also that a broadcast call differs
' from a multi-address call in that all 50
stations are selected automatically when the
operator presses the BROADCAST button at the
control panel. In this type of call, the dial
numbers and the dial response modes are by-
passedand the 50 station repertory is connected
simultaneously by the external electronic
switching facility.

E. Automatic Receive Calls
General

4.28 During operation as an automatic re-

ceiver, the HSSR Set call control logic -

performs these functions:

(a) It receives instructions from and sends
instructions to the Telephone Equipment
Cabinet.

(b) Itreceives instructions from the sending
HSSR Set.

(¢) It relinquishes control of the call to the
set's transmission logic during reception
of the message.

4.29 The instruction signals between the re-

ceiving set, sending set, and the Tele-
phone Equipment Cabinet are control tones.
The control tones originated by the HSSR Set
are dc signals and are converted into tones by
apparatus in the Telephone Equipment Cabinet.
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Sequence

4,30 Initially, the idle receiving HSSR Set re-
ceives an off-hook-in signal from the
Telephone Equipment Cabinet. This signal is
followed immediately by a tone 9 (high preced-
ence) or a tone 1 (low precedence) signal, which
identify the priority of the incoming call.

4.31 The receiving set then sends an off-hook

signal to the Telephone Equipment Cabinet
to indicate that it has answered the incoming
call. The AUTO REC lamp on the control panel
is lighted.

4.32 The set then monitors the preamble data

which originates at the sending HSSR Set.
This data is decoded and used to program the
set for the incoming message.

4.33 The last signals received during the

preamble mode are dc signals repre-
senting a tone 4 (go data). The HSSR Set moni-
tors these signals and responds with a receive
data control signal to the Telephone Equipment
Cabinet instructing this unit to begin the syn-
chronization process.

4.34 At this point the tone apparatus in the

Telephone Equipment Cabinet are
switched in. Clock synchronization is then
started between data sets.

4.35° When synchronization is completed, the

HSSR Set receives the ready signal from
the Telephone Equipment Cabinet. The sending
HSSR Set generates framing characters (delete)
which are subsequently received by the receive
set andused for character framing synchroniza-
tion (sending serializer with receiving de-
serializer).

4.36 With its deserializer in synchronization

with the sending sets serializer, the re-
ceiving HSSR Set advances to the RUl mode.
The setis now under control of the transmission
logic. When its RU (three-digit station number)
is received and detected, the set transmits an
acknowledge signal to the sending set and ad-
vances to the start of message mode.

4.37 As the set advances from one mode to

the next, the corresponding REC. OPER-
ATING SEQUENCE indicators on the control
panel are lighted to show the progress of the
call. At this time in the sequence, the RU1 lamp
is extinguished and the ACK lamp is lighted.



4.38 Whenthe start of message character se-

quence is received, the monitoring units
of the set (high speed punch and printer) are
unblinded to permit recording of the message.

4.39 The message data is then received and
recorded. The end of message character

' sequence follows the message data and causes

the monitoring units to be blinded. It also ad-
vances the set to the RU2 mode.
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4.40 When the station RU is received and de-

tected (a final check that this station is
still connected), the acknowledge signalistrans-
mitted to the sending set.

4,41 The set's transmission logic generates

an automatic call complete signal which
resets the logic and disconnects the set. The
set, however, is preparedtoaccept (or originate)
another call.

TABLE 1. AUTOMATIC CALL SEQUENCE - SINGLE ADDRESS

Operating Mode

Step Indicators

Signal to Advance
Transmitter Program

HSSR Set Operational Events

1. Set Idle

Auto-Start

On the control panel select oper-
ating modes and particular station
number to be called. Press the
AUTO START button.

2. Auto-Send

Start Dial

Go off-hook indicating a request
for service. Wait for start dial
signal from the TEC.

3. Start

End of Start

A pair of dc signals representing

a single tone are transmitted indi-

cating level of precedence selected:
Flash Override Tone 13
Flash Tone 14
Immediate Tone 15
Priority Tone 16

A precedence tone is not sent for

routine calls.

4. Dial Numbers

Tone-out (de signals) a three-digit

‘ sequence representing the called
station number followed by a
punctuation tone, eg, 1, 6, 8%.

5. Dial Numbers

End of Dial

Tone-out dc signals representing
a punctuation tone, tone 12*.

Two consecutive punctuation tones
to the Telephone Equipment
Cabinet indicate end of dialing.

6. Dial Response

Wait for the response on the tone-
in lead indicating status of called
stations:

Tone 2 - out of service (OS)

Tone 5 - reorder (RO)

Tone 8 - connected (CO)

Tone 11 - busy (BZ)
Print out the station number on
local printer and record status of
station after each call number, eg,
168CO.

*Asterisk indicates punctuation tone.
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TABLE 1. AUTOMATIC CALL SEQUENCE - SINGLE ADDRESS (Cont.)

Step

Operating Mode
Indicators

Signal to Advance
Transmitter Program

HSSR Set Operational Events

Dial Response

Off-Hook-In

If, for some reason, the station is
not connected, the station number
will be printed along with status.
This is also recorded on the con-
trol panel, and the HSSR Set is
reset. An off-hook-in signal indi-
cates distant station has been
connected.

Preamble

Tone-out a series of control sig-
nals which are converted to tones
in the TEC and forwarded to the
distant station so the receiver can
automatically set up various oper-
ating modes such as speed, code,
type of error control, and whether
the remote punch should be on. A
tone (go data) is sent following the
control tones. to indicate that the
receive set should start synchro-
nizing data sets and external
customer equipment.

Preamble

End of Preamble

Send a signal (send data control) to
the TEC to initiate synchronization
of data sets and external customer
equipment.

10.

Preamble

(Receiver in Sync)

A ready signal is received from
the TEC indicating synchronization
of data sets has been completed
and that the HSSR Set may start
sending data. The send clock is
unblinded along with send data
lead.

11.

RU1

End of Scan

Send called station RU query in
serial data form (ASCII code) and
wait for acknowledgment from the
receive station, eg, —LTRS,
LTRS, 1,6, 8, BLK, LTRS, LTRS—.
This query is to make sure the
receive set has synchronized and
the proper station is on the line.

When the receive set recognizes
its RU, an acknowledge tone (tone
6) is received on the tone-in leads
and the send set records this con-
dition by printing out the station
number followed by (AK), eg,
168AK. A no acknowledge (NA) is
generated locally if the receive set
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TABLE 1. AUTOMATIC CALL SEQUENCE - SINGLE ADDRESS (Cont.)

Step

Operating Mode
Indicators

Signal to Advance
Transmitter Program

HSSR Set Operational Events

11.
(Cont.)

does not respond, printing out 168
NA. This condition is indicated by
lighting of the red lampon the con-
trol panel associated with the
called station number button.

12.

Message

Start RU2

The reader is startedand the mes-
sage is transmitted in ASCII or
Baudot code until the tape runs out
(tape out). At the end of tape an
end of message sequence is gener-
ated and the HSSR Set advances to
the RU2 mode.

13.

RU2

End vof Scan

Query the station once more to de-
termine if the called station has
received the message. After the
second acknowledgment is received
and recorded, the HSSR Set resets
and goes on-hook (disconnect).

14,

Set in Idle
Condition

Panel Reset

Press the PANEL RESET button
to restore the station to the orig-
inal condition.

TABLE 2. AUTOMATIC CALL SEQUENCE

- MULTI-ADDRESS

Step

Operating Mode
Indicators

Signal to Advance
Transmitter Program

HSSR Set Operational Events

Set Idle

Auto-Start

On the control panel select the op-
erating modes and two or more
station numbers to be called.
Press the AUTO START button.

Auto-Send

Start Dial

The HSSR Set goes off-hook indi-
cating to the Telephone Equipment
Cabinet that a call is to be placed.
Wait for a start dial from Tele-
phone Equipment Cabinet.

Start

Tone-out signals indicaling level
of precedence of this call if a pre-
cedence level has been sclected.
If it is a routine call, a precedence
tone is not sent.
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TABLE 2. AUTOMATIC CALL SEQUENCE - MULTI-ADDRESS (Cont.)

Step

Operating Mode
Indicators

Signal to Advance
Transmitter Program

HSSR Set Operational Events

Start

Bridge Available

Tone-out a series of digits fol-
lowed by a punctuation tone (943%)
indicating a request for bridge.
Wait for a tone from Telephone
Equipment Cabinet indicating:

Bridge available - Tone 7

Bridge not available - Tone 0
If a bridge not available signal is
received, the HSSR Set goes back
on-hook and resets.

Dial Numbers

Tone-out a three-digit sequence
representing the selected station's
abbreviated number followed by a
punctuation tone for each station
to be dialed, eg, 168%, 695%.

Dial Numbers

End of Dial

Tone-out a punctuation tone 12%,
Two consecutive punctuation tones
indicate to the telephone control
that the HSSR Set has completed
dialing out the station numbers.

The subsequent steps in the multiple address call conform to that of a single ad-
dress call, except that the HSSR Set polls two or more stations instead of one during
the dial response RU1 and RU2 modes. In each case, the station number is printed
with its status. If for some reason the station is not connected or does not acknow-
ledge, a red lamp under the related station number pushbutton on the control panel
lights and remains on until the operator resets the panel.

*Asterisk indicates punctuation tone.

TABLE 3. AUTOMATIC CALL SEQUENCE - BROADCAST

Step

Operating Mode
Indicator

Signal to Advance
Program

HSSR Set Operational Events

Set Idle

Auto-Start

Set up control panel for various
operating modes. Select the
BROADCAST button. Press the
AUTO START buttonto start auto-
matic sequence.

Auto-Send

Start Dial

The HSSR Set sends an off-hook
signal to the Telephone Equipment
Cabinet indicating a request for
service. Wait for start dial signal.

Start

Tone-out a single tone indicating
level of precedence if a precedence
level has been selected.
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TABLE 3. AUTOMATIC CALL SEQUENCE - BROADCAST (Cont.)

Step

Operating Mode
Indicator

Signal to Advance
Program

HSSR Set Operational Events

Start

Tone-out the three-digit sequence
996 followed by a punctuation tone
indicating a broadcast call is being
originated. Wait for an off-hook-
in answer from Telephone Equip-
ment Cabinet indicating the fifty
stations in the semipermanent
repertory are connected. A bridge
not available signal at this time
indicates the call cannot be placed
and the HSSR Set resets.

Preamble

" Tone-out the preamble informa-

tion and go data tone to distant
stations.

Preamble

Receiver in Sync

At the end of the preamble signal
the TEC is given a signal on the
send data control to indicate to the
Telephone Equipment Cabinet to
switch out the tone generator in
the send channel, switch in the
data set (send), and start syn-
chronizing the data set and ex-
ternal customer equipment. Wait
for a ready signal from the Tele-
phone Equipment Cabinet indi-
cating synchronization has been
completed.

RU1

End of Scan

Start polling the 50 stations by
sending station RU's and wait for
the individual station acknowledg-
ments. Printout station call
number and status.

Message

Send RU2

The start of message sequence is
sent followed by the originating
station number. The reader is
then started and the message is
sent to all stations that acknow- :
ledged during the RU1 mode. When
the reader senses an end of tape
condition (tape out)the end of mes-
sage sequence is transmitted.

RU2

End of Scan

Each station which previously
acknowledged is polled again as
in the RU1 mode.

Note: The station RU is not sent
until the preceding station has
acknowledged or the local no ac-
knowledge time-out circuit has
timed-out. Printout the station
call number and status.
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TABLE 3. AUTOMATIC CALL SEQUENCE - BROADCAST (Cont.)

Step

Operating Mode
Indicator

Signal to Advance
Program

HSSR Set Operational Events

10.

Idle Condition

Reset Logic

At the end of the station scan an

end of scan signal generates a
logic reset pulse. The HSSR Set
goes on-hook (disconnects) and the
logic is reset. The operator may
restore the set to the original
condition by pressing the PANEL
RESET button or he may press the
RETRY button and select only
that station(s) which did not re-
ceive the message. Restore the
tape in the reader. An automatic
call may be originated again by
pressing the AUTO START button.

5. AUTOMATIC CALL LOGIC
GENERAL

5.01 The following paragraphs describe in de-

tailthe operation of the call control logic
used when the HSSR Set is originating a call. To
facilitate explanation, the circuitry is grouped
into logic blocks. The function of each block
and its relationship to other blocks and ex-
ternal circuitry is covered in a general manner
in Par. 5.04.

5.02 Block diagrams, timing diagrams, and

charts are included, but reference should
be made to the specific schematic diagrams as
indicated.

5.03 Figure 12 isa block diagram which shows

the logic used to originate an automatic
call. The majority of this logic is located in
module A; however, the control panel, the relay
rack, and certlain logic in module B are also
used in the automatic call process.

5.04 The basic function of the blocks in Figure
12 are:

(a) Control Panel and Relay Rack: Sets up

static conditions and provides a visual
record of operating conditions. Includes sta-
tion number buttons and indicatlors, operating
mode controls, and alarm indicators.

(b) Auto-Start Control: Determines the type
of call tobe automatically originated and
starts the sequence.
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(¢) Auto-Send Control: Controls the auto-
matic call sequence.

(d) Address Counter Control and Selection

Gates: Operates in conjunction with the
character generator logic (modules E and F)
to retrieve station number and control data
information from the memory for use by the
call control logic.

(e) Tone-Out Controland Tone-Out Conver-

ter: Converts signals to dc outputs (sta-
tion numbers and control signals) compatible
with tone transmitter located in Telephone
Equipment Cabinet.

(f) Tone-In: Monitors de signals received by

the tone receiver in Telephone Equip-
ment Cabinet for local control purposes.
These include ESS (Elcctronic Switching Sys-
tem) responses, .and answer-back signals
from receiving stations.

(g) Response Printout Control and Printout

Converter Status Inputs: Operates with
the transmission logic (modules C, D. and H)
and character generator logic to control
printout of station status.

(h) Trouble Encoder and Station Number and
Trouble Relays: Operates with the ad-

dress counter to provide visual indication of

stations which do not respond to a call.

(i) On/Off Hook Control: Controls and
monitors on/off hook out and in leads to
the Telephone Equipment Cabinet (TEC).
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Figure 12 - Automatic Send Logic, Block Diagram

Page 31/32

|



(j) Data and Clock Control: Controls send

and receive data leads to the local seri-
alizer (module C) and deserializer (module
D) and to the Telephone Equipment Cabinet.
Controls send and receive clocks from data
sets and local clock.

(k) Selective Control Gates: Gates oper-

ating control information and forwards
it to the Telephone Equipment cabinet and
transmission logic.

(1) DelayDisconnect and Reset Logic: Mon-
itors conditions for resetting the HSSR
Set.

(m) No Response Timers: Contains time-
out circuitry to reset the HSSR Set in the
event of a response failure.

(n) Alarm Logic: Monitors alarm and alert
conditions and provides a visual record
on the control panel.

5.05 During the message mode, the call con-

trol logic relinquishes its control of the
HSSR Set to the transmission logic. In the start
and dial numbers modes, the call control logic
provides pertinent information to the ESS. In
the preamble mode control information is gen-
erated by the call control, converted to tones in
the TEC and subsequently forwarded to the re-
ceive station(s). Figure 13 is a block diagram
of the logic used in this operation.

5.06 Inthe dial response, RU1, and RU2 modes,

the call controllogic supplies information
necessary for printing out the status of stations
as theyare polled, Figure 15 is ablock diagram
of the logic used in this operation. During the
status printout process, the memory is time-
shared between the call control logic and the
character generator logic. The call control re-
quests a readout of the station numbers for
printing and the character generator provides the
dot information necessary for printing.

TRANSMITTER OPERATING MODE CONTROLS
A. General

5.07 The transmitter operating modes are

used to program the call control logic so
that pertinent information can subsequently be
forwarded to the Telephone Equipment Cabinet,
transmission logic, and the distant receive sta-
tions during an automatic call.
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B. Levels of Precedence (6547TWD, Sheet 4 and
6548WD, Sheets 1-4)

5.08 The operator may choose one of four

levels of pre-emptive precedence, namely:
flash override, flash, immediate, and priority.
If no levelsof precedence are chosen, the origi-
nating call becomes a routine transmission. The
HSSR Set is normally reset to the routine condi-
tion. Pushbutton switches SP57 through 61
(6548WD, sheet 4) constitute these controls and
provide the necessary signals on connector pins
PP3-F6through F10 for actuating the respective
relays in the relay rack assembly (module S)
which store the selected conditions. Note that the
normally closed (NC) contact of each PRECED-
ENCE switch is in series with another. This
series circuit prevents more than one precedence
level relay from being selected since the series
connections through the NC contact of the ROU-
TINE switch provides the holding path for the
individual precedence relays which are schemat-
ically shownon 6548WD, sheet 4. For example,
assume the FLASH button is momentarily de-
pressed. A 48 volt signal appears on connector
plug PP3-F9 and consequently on receptacle JS3-
F9 of the relay rack. The 48 volt signal is ap-
plied to input 19 of relay card ZS115 and there-
forerelay KCis energized. Thisrelay islatched
through its NC contact, with 48 volts applied
through the NC contact of the ROUTINE switch.
If the ROUTINE button or another precedence
level button is depressed, this holding path is
opened and the flash relay drops.

5.09 When the flash relay is energized, the 48

volt holding signal is fed back to the
FLASH button lamps via connector JS3-F9.
These lamps, which are two 28 volt bulbs in
series, are turned on indicating the FLASH
priority button has been selected. The nor-
mally open (NO) contact of the flash relay (KC)

provides a ground signal on connector JS4-H3 <—

which programs the call control logic. This
ground signal is applied to module G precedence
and mode control logic via JG1-H3 (sheet 4 of
654TWD) where the signal is gated and distrib-
uted to do the following:

(a) Provides a dc precedence level (flash)
signal to the Telephone Equipment Cabi-
net.

(b) Provides a negative signal to the start

selection gate logic in module A so that
during the start mode the flash condition can
be toned out.

(c) Provides a signal that is used toturn off
the ROUTINE indicator.
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NOTE: STATION NUMBER AND CONTROL

ADDISESS INFORMATION STORED IN MEMORY.
| MEMORY MEMORY
INFORMATION

I
|
I CHARACTER : ouTPUT
I GENERATOR | BUFFER
l |
1
=
- \‘_\c__ - _ _ _ __ ___ - _
T ’
2 g |
| & 2 TELEPHONE
a(q o 4 | EQUIPMENT
| | CABINET
| ADDRESS I _____ —‘
| ' COUNTER ADDRESS AVAILABLE > | lout
TONE-OUT | TONE | |
| AND LOGIC TRANS- H—P
| CONTROL < TONE-COMPLETE I MITTER | IN
| LOGIC I _____ J ‘_—
| T ' T |
| |
I | l
AUTO-
| S, — e |
[ CONTROL |
Figure 13 - Tone-Out Logic, Block Diagram
5.10 The grouhd signalfrom the relay contact to power amplifier 4A4/ZG125 which turns this
that appears on JG1-H3 drives NOR gate amplifier off extinguishing the ROUTINE indica-
— 4A3/7G118-A and inverter 4B3/ZG119-D. The tor on the control panel. The output of inverter
NOR gate is used to drive a power amplifier 4A3/7G119-A goes to ground and this signal is
4A4/7G125-A which in turndrives the ROUTINE applied to the tone-out control logic to permit
indicator lamps. The NOR gate also drives in- the sending of the precedence tone during the
verter 4A3/ZG119-A which presents a negative start mode. A ground signal on input 14 of in-
routine signal to other logic. In this case, how- verter 4C3/ZG119-D turns this inverter off. The
ever, a ground signal inhibits NOR gate 4A3/ resulting -6 volt output is applied to selection
ZG118-A. Therefore, a -6 volt signal is applied gate 5A3/ ZA303-C via JG1-E3, blinding the gate.
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During the start mode, this gate is sampled by
the address counter and a start sample signal is
generated. The end result is that the dc signals
representing the flash condition are forwarded
to the Telephone Equipment Cabinet where they
are converted to tones and sent to the ESS. For
a detailed circuit description refer to the re-
spective sections concerning the address counter
and tone-out logic.

5.11 Referring back to the precedence logic

in module G (sheet 4 of 6547TWD), the sig-
nals from the precedence relays are gated to
present signals on the dc precedence leads which
are subsequently forwarded to the Telephone
Equipment Cabinet via the filters. These sig-
nals appear on JG2-E1 through E4 and are nor-
mally at -6 volts. A ground signal on any of
these outputs indicates the respective preced-
ence of an automatically derived call. The auto-
send signal is used to unblind the NOR gates
4C5/7G118-B through E. The signal from
the precedence mode relay selected can enable
the related NOR gate. In the example, the
ground signal (FL) from the flash relay through
inverter 4C3/ZG119-Dapplies a negative signal
to NOR gate ZG118-D. With the auto-send lead
at 0 volts, a negative signal derived from in-
verter 4C3/ZG119-F appears on input 35 of NOR
gate 4C5/ZG118-D thereby enabling this gate
and causing a ground signal to appear on the
flash precedence lead.

C. Single Address and Multi-Address Indica-
tors

5.12 The SINGLE ADDRESS or MULTI-AD-

DRESS indicator is lighted automatically
after the operator has started the automatic se-
quence by pressing the AUTO START button.
The send logic automatically determines the type
of call being originated by the number of station

Dbuttons selected. The auto-start control logic,

describedin a subsequent paragraph, pertains to
this function. The respective indicators remain
on throughout the call until the logic is reset.

D. Broadcast Control

5.13 Whenthe BROADCAST button is operated,

a broadcast relay K12 (sheet 4, 6548WD)
in the relay rack is energizedthereby program-
ming the call control for a broadcast call. A 48
volt signal from the control panel BROADCAST
buttonis applied to thisrelay. Therelay is ener-
gized and latches through its 1M contact. Also,
the two lamps under the BROADCAST button are
lighted to indicate that this particular mode was
selected.

ISS 4, SECTION 592-952-100

5.14 The normally closed contact, 2B, of re-

lay K12 opens a ground path to logic in
module A via pin JS4-F8 unblinding the start
selection gate 5B6/ZA303-G. This generates a
start sample signal when the address counter
samples this gate and permits the three-digit
sequence (996) representing a broadcast call to
be toned-out. Also, it blinds gates in the auto-
start control logic via inverter 1E4/ZA508-K.
This overrides the single and multi-address
conditions and unblinds NOR gate 1F6/ZA315-B
to permit the off-hook signal-in to advance the
auto-send control. It unblinds NOR gate 8B7/
ZA316-G to permit the auto-send control se-
quence programmer to bypass the dial numbers
and dial response modes.

5.15 Through normally closed contact 3B, the

broadcast relay opens a ground path
within the relay rack to the first 50 normally
closed station select relay contacts which are
used to select the individual station selection
gates. This action automatically unblinds the
first 50 station selection gates resulting in the
generation of a station sample signal for each
gate as they are sampled by the address counter.
These 50 station gates represent those station
numbers contained in the semipermanent rep-
ertory. The station select indicator lamps are
not lighted in the broadcast condition. Refer to
Figure 16 which depicts the normally closed
broadcast contact and the circuits it controls.
The broadcast relay is reset by the PANEL RE-
SET or the RETRY circuit.

E. Speed Control

5.16 These.controls are represented by push-

buttons SP62 through SP64 on sheet 4 of
6548WD and present signals on PP3-H1 to H3.
The outputs from the 1200 or 600 SPEED push-
buttons apply a 48 volt signal to the appropriate
speed control relay, KE or KF on circuit card
4D6/7ZS115. The holding path for the individual
relays is throughthe normally closed contact of
the 2400 SPEED pushbutton. Only one speedcan
be selected at a time. When the PANEL RESET
button is depressed, the set is reset to the 2400
speed condition.

5.17 The outputs from the NO contacts of the

1200 or 600 relays (KE or KF) apply
ground signals via JS4-H5 or H6 to the selective
control gate logic in module B (sheet 7 of
6546WD). In module B the signals are gated and
subsequently presented to preamble selection
gates (sheet 5 of 6545WD), and also to the Tele-
phone Equipment Cabinet. The former outputs
permit a preamble sample to be generated when
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the address counter samples the respective speed
gate that is unblinded so that the proper speed
control tone can be transmitted to the receive
station(s). The latter output permits the Tele-
phone Equipment Cabinet to switch and present
the send and receive clocks to the HSSR Set at
the specified clock rate. The ground signals
from the speed control relays are also applied
to control logic in module G whichoverrides the
2400 speed condition. This logic is shown on
sheet 4 of 6547WD.

5.18 Assume the 1200 speed control relay KE
is selected. A ground signal is applied
to JG1-H5 and NOR gate 4F2/ZGl18-F is
blinded. The output of this NOR gate goes to -6
volts turning off the power amplifier 4F3/ZG121
which is used to drive two lamps under the 2400
SPEED pushbutton. These lamps are extin-
guished. Also, the output of the NOR gate drives
inverter 4F3/ZG119-K turning this inverter on,
and its output goes to ground which blinds the
. 2400 speed gate 5F2/ZA304-A (in the preamble
selection gate logic, sheet 5 of 6545WD).

5.19 At the same time, the 1200 speed pre-

amble selection gate (module A) 5F2/
ZA304-B is unblinded from a signal derived
from the selective control gate logic in module
B (sheet 7 of 65646WD). The ground signal from
the NO contact of the 1200 speed relay appears
on JB1-H1. This signal is applied to inverter
7A2/7ZB315-A andalso NOR gate 7B4/ZB311-B.
The inverter goes to -6 volts, applying this sig-
nal to NOR gate 7B2/ZB311-A and pin JB1-G3.
The negative signal on pin JB1-G3 is applied to
the preamble selection gate logic.

5.20 In the selective control gate logic, the

speed control leads to the Telephone
Equipment Cabinet via filters which are subse-
quently programmed. The switching, in this
case, takes place when the HSSR Set goes off-
hook and is in the auto-send condition. In the
same logic, the input lead defined as receive
auto off-hook is used to. control a bank of NOR
gates TC4/ZA311-A to F which are used to gate
the various operating modes set up on the con-
trol panel. This input remains at -6 volts and
only switches to ground when the set goes to the
automatic receive condition at which time the
ground signal blinds the NOR gates 7C4/ZA311-A
to F, overriding the various signals from the
operating mode relays (control panel modes)and
allowing the signals from the receiver control
logic to program the set and speed control leads.
The receiver control logic is described in Part 6.

Page 40

5.21 In the auto-send condition, the auto re-

ceive off-hook signal is -6 volts and the
negative signal from inverter 7B2/ZB315-A
(1200 speed) enables NOR gate 7TB4/ZB311-A
while the ground signalfrom the 1200 relay con-
tact blinds NOR gate 7B4/ZB311-B. The ground
signal from NOR gate 7B4/ZB311-A is applied
to two output NOR gates 7B8/ZB313-A and B.
Therefore, outputs on connector pins JB1, A8
and A9 are both at -6 volts. These signals are
applied to the Telephone Equipment Cabinet as
a request to switch to the 1200 bit/sec send and
receive clocks. Note that NOR gates 7B8/
ZB313-A and B are unblinded as soon as the
positive auto off-hook or manual off-hook sig-
nals are received on inputs togate 7TA5/ZB313-C.
Also, note that the negative receiver auto off-
hook signal is used to blind a set of speed con-
trol NOR gates via inverter 7F4/ZB314-K lo-
cated at the bottom of the sheet so that the out-
puts of these gates are all at -6 volts when the
set is not in the auto-receive condition.

5.22 Assume that the 2400 speed condition

(reset condition) exists. No relays are
associated with the 2400 speed and the absence
of the 1200 and 600 speed ground signal
from these respective speed control relays in-
dicates the 2400 wpm condition. In this case,
inverters 7B2/ZB315-A and B outputs are 0 volt
blinding NOR gates 7B4/ZB311-A and C. The
2400 NOR gate 7B4/ZB311-B is enabled and a 0
volt signal is presented to 7B8/ZB313-A. The
output oniJB-A9 goes to -6 volts; however, TB8/
ZB313-B is enabled and a 0 volt signal appears
on JB1-A8 requesting the 2400 bit/sec clock.
Following is a truth table for the speed control
outputs tothe Telephone Equipment Cabinets re-
questing the various speeds.

Speed Speed Control Outputs
Bits/Sec JB1-A8 JB1-A9
2400 Ov -6v
1200 -6v -6v
600 -6 v Ov

5.23 As stated previously, the outputs from

the speed control relay contacts drive
logic in module G. Refer to sheet 4 of 6547TWD.
With 2400 speed selected, NOR gate 4F3/ZG118-
F is enabled since both inputs to the gate are
negative. Consequently, output of the power
amplifier 4F3/ZG121 is 0 volt turning on the
2400 SPEED indicator lamps on the control
panel. The output of inverter 4F3/ZG119-K
goes negative and this signal is applied to the
preamble selection gate logic via JG1-E10 to
NOR gate 5F2/ZA304-A which prepared this
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gate for sampling by the address counter in the
preamble mode.

F. Code, Error Control, and Remote Punch
On/Off Controls

5.24 These operating mode controls are com-

bined and discussed together in the fol-
lowing paragraphs since their associated logic
is similar. Control signals are forwarded to the
transmission logic to program this logic for op-
eration in the message mode. As stated pre-
viously, the operator can select one of two types
of transmission codes, ASCII (8-level) or Baudot
(5-1evel); one of two types of error control, de-
tection (ED) or detection and correction (EDC);
and remote punch ON or OFF. The HSSR Set
resets to the ASCII, ED and REMOTE PUNCH
OFF modes. These controls are lighted push-
buttons shown schematically on sheet 4 of 6548WD
as switches SP66 through SP70. Under normal
reset conditions, the indicator lamps are driven
by power amplifiers located in module C (sheet
8 of 6528WD).

5.25  For eachof thefollowing operating modes

- Baudot, EDC and REMOTE PUNCH
ON - there is a relay which can be selected.
These relays are also shown on sheet 4 of
6548WD and represent relays KGand KH on card
4F6/7ZS115 and relay KA of circuit card 4F6/
ZS116 in the relay rack. They are energized by
their respective pushbuttons and latched in the
same manner as the speed control relays pre-
viously described. The corresponding contact
outputs appear on JS4-H7, H8 and H9 and pro-
vide signalsto the operating mode indicator cir-
cuits located in module C in order to extinguish
the alternate mode indicators. The contact out-
puts, with the exception of the REMOTE PUNCH
ON, are also applied to the selective control
gate logic via pins JB1-H3 and H4 in similar
fashion as the control speed leads. See sheet 7
of 65646WD. Here the mode signals are gated in
order to provide operating mode signals to the
transmission logic so that the logic can be pro-
grammed. The operating mode signals to the
transmission logic are -6 volts for the ASCII, ED,
and LOCAL PUNCH ON conditions and ground for
the Baudot, EDC,and LOCAL PUNCH OFF modes.

5.26 Assume the EDC operating mode is se-

lected. A ground signal appears on JB1-
H4 and inverter 7D2/ZB315-D is turned off. A
negative signal from the inverter enables NOR
gate TD4/ZB311-E since input 9 isalsonegative.
The ground signal from this NOR gate is applied
to NOR gate 7D6/ZB312-B whichblinds this gate
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(-6 volts on output) and consequently a positive
signal from inverter 7TD8/ZB315-H is presented
to the transmission logic to indicate the EDC
mode has been selected. This signal is also pre-
sented to the alarm logic in module G, inverter
3E7/2G115-J, to monitor certain alarm condi-
tions.

5.27 In the selective control logic, the Baudot

and the local punch on signals follow
similar paths. The local punch on/off is a local
control and only the punch off condition is over-
ridden by a punch on signal from the receiver
control logic through NOR gate 7TE6/ZB312-C.
In this logic, for all conditions except the auto-
receive condition, the operating modesas set up
on the control panel are reflected to the trans-
mission logic.

5.28 The signals from the Baudot, EDC and

remote punch on relays are also applied
to the preamble selection gate logic (sheet 5 of
6545WD) to blind the ASCII, ED and remote punch

off selection gates and unblind the Baudot, EDC

and remote punch on gates so that during the
preamble mode the control information repre-
senting these selected modes can be transmitted
to the receive station(s). .

5.29 Referring to operating mode relay cir-
cuitry (sheet 4 of 6548WD), note that the
EDC mode relay KA is interlocked with module
H and cannot be selected unless this module
(EDC) is comnected to the HSSR Set. Without
module H the signal from the EDC pushbutton is
disabled (JH1-E10 and JH2-E10 are open).

G. Station Number Buttons and Station Select
and Trouble Relays

5.30 There are 55 STATION NUMBERS but-

tons on the control panel. Each of the
first 50 buttons contain a three-digit number
which represents a call number of a distant
station. The last five STATION NUMBERS but-
tons are SPARES and are not related to specific
numbers unless the operator has programmed
in such numbers. The three-digit station num-
bersarestoredinthe set's random access mem-
ory in binary form and utilized when originating
an automatic call. The HSSR Set is capable of
dialingall 55 stations if all the buttons have been
selected. The five SPARES permit a call to be
made to stations not appearing on the regular
dialing repertory and are readily changeable by
programming in new numbers from the pro-
gram switch.
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Figure 16 - Retry Logic, Block Diagram
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5.31 Each STATION NUMBERS button has an
associated station select (S) relay and a
station trouble (T) relay which are located on
circuit cards mounted in the relay rack (module
S) directly behind the control panel assembly.
The STATION NUMBERS buttons and relay logic
are shown on sheets 3 and 5 of 6548WD. The
majority of interconnection betweenthe respec-
tiverelays is doneon circuit card EC634. Since
this logic represents 55 parallel circuits a com-
posite block diagram of the station select and
trouble logic is illustrated in Figure 16.

5.32 When a STATION NUMBERS button is

depressed, a corresponding station select
relay is energized and latched and remains in
this condition until the operator presses the
PANELRESET or RETRY button. An energized
station select relay does the following:

(a) It completes acircuit path to the related

STATION NUMBERS button lamps (white)
thus presenting a visual indication that the
station number has been selected.

(b) It opensa circuit path to a corresponding
station selection gate in the call control
logic. This gate is sampled by an address
counter and represents the address in the
memory where the digital information re-
presenting the station number is stored.

(1) Forexample, assume STATION NUM-

BERS button 1 is associated with
memory address 1 where call number 168
is stored in binary form as illustrated

below:
Memory ‘
Bits 1234(5678{9 1011 12]13 14 15 16
Binary
Data 10000110{0 0 0 1]01 1 1=
Decimal 1 6 8 Not Used

(2) STATION NUMBERS button 2 repre-

sents address 2 where station number
ZYZ is stored, and so on up to button
55. Since the memoryis controlled by the
character generator logic (modules E and
F), the address, along with a read/restore
command is presented to the character
generator logic so thatthe information can
be read out of the memory and subsequently
utilized by the call control logic for dialing
out the station numbers and printing the
respective station status.

(c) If a station is not connected or does not
respond to its RU, the corresponding
stationtrouble relay is energizedby a sample
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signal from the trouble encoder. This logic
is described in detail in Par. 5.87. See
6545WD, sheet 9. The station trouble relay
performs the following functions:

(1) It closes a circuit path to the related

station select gate, blinding the gate
and preventing this address from being
generated throughout the remainder of the
call,

(2) It completes a circuit path to the sta-

tion select relay which prevents this
relay from being reset when the RETRY
button on the control panel is depressed.
Therefore, the particular station introuble
remains in the select condition. This
eliminates the necessity of the operator
having to reselect each station which did
not respond prior to originating another
call.

(3) It opens the circuit to the station se-
lect lamps, extinguishing these lamps,
and simultaneously completing a circuit
pathtoa pair of lamps (red) under the STA-
TION NUMBERS button to provide a visual
indication of the station not responding.

(d) The station trouble relay remains ener-

gizedthroughout the calluntil the opera-
tor presses the RETRY or PANEL RESET
button.

H. Retry Logic (Figures 16 and 17)

5.33 As mentioned in the preceding descrip-

tion, the retry logic permits the operator
to reselect allthe stations that were in trouble
on the previous call and to reset those that re-
ceive the message so the call can be placed
again. The logic consists essentially of relays
arranged to permit sequential resetting of the
station select and trouble relays. These reset
busses are defined as reset 1 and 2. The logic
is activated by pressing the RETRY button. Re-
ferring to Figure 19, inputs 35 and 32 on relay
circuit cards ZS101 to ZS114 (EC634) are re-
sets 1 and 2 respectively.

5.3 In Figure 16, assume station no. 1 and

station no. 50 are selected and stationno.
1 did not respond. Originally, the station relays
are latched through their respective contacts,
S11. A voltage is applied through a normally
closed relay contact inthe retry logic arbitrarily
defined as A. Thetrouble relay, T1, is energized
by a sample pulse from the trouble sample re-
lay's normally open contact and directed by the
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trouble encoder logic to trouble relay T1. The
relay is latched through its contact T1y. A volt-
age is applied to this set of contacts from anor-
mally closedrelay contact arbitrarily defined as
B in the retry logic (reset 2 buss). With T1 en-
ergized, contact T1g is closed which completes
a path via card pin 31 to a positive voltage.
When the RETRY button is momentarily de-
pressed, the A contact is opened. The voltage
applied to contacts S17, S50; .... 8557 is inter-
rupted and relay S50 de-energizes; however, re-
lay S1 remains energized since T1lg is closed.
When the RETRY button is released, contact A
closes and after an interval of time, contact B
opens (reset 2) which interrupts the latching
path of trouble relay T1l. Relay T1 is restored
to its normal condition and another call can be
made to station 1.

5.35 The relays comprising the retry logic

are shown on sheet 1 of schematic
6548WD and consist of wire-spring type relays
K10, K11 and KF. The latter relay is located on
circuit card 1D5/ZS116. Refer to Figure 17
which is a timing diagram of this logic. When
the RETRY button is depressed, a 48 volt signal
appears on connector pin JS2-H1 which ener-
gizes relay K10. The normally closed contacts
forming the reset 1 buss are opened and the
station relays are reset. Simultaneously, K10-
IM closes energizing relay KF. When relay KF
is energizedthe normally open contactto K11 is
closed, however, K10-1B is open at this time.
When the RETRY button is released, K10 de-
energizes, its 1B contact closes energizing re-
lay K11 and an interval of time later depending
upon the relay pick-up time K11-8B is opened,

RETRY BUTTON

RELAY K10

6548WD, SH 1

i
RELAY KF
6548WD, SH 1

1D5/ZS116

RELAY K11
6548WD, SH 1

RESET 1
STATION RELAYS
(K10-2B TO 5B)

RESET 2
TROUBL AYS
(K11-9B TO 12B) —

*t AND r ARE OPERATE AND RELEASE TIMES OF RELAYS.

Figure 17 - Retry Logic Timing
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therefore dropping relay KF. Simultaneously,
normally closed relay contacts associated with
K11 are opened breaking the reset 2 buss. The
current on this buss is interrupted and all the
energizedtrouble relays drop. Relay KFin turn
opens the current path to relay K11 via pins 13
and 14 of circuit card 1D5/ZS116 and relay K11
is de-energizedrestoring the circuit to its orig-
inal condition. Several NC contacts of relays
K10 and K11 are used toopen reset busses 1 and
2 respectivelyin order to minimize the breaking
load on each contact.

AUTO-START CONTROL
A. General (Figures 12 and 18)

5.36 The auto-start control logic consists of
a binary stage and various gates which
control the start of an automatic call.

5.37  The logic is triggered when the AUTO

START button on the control panel is
pressed. A preliminary scan is then initiated
by the auto-start control logic to determine
whether the call is a single address, or a multi-
address call. The auto-start control logic op-
erates in conjunction with the address counter
and address counter control circuits. The ad-
dress counter presents signals to the auto-start
control logic each time it detects a selected
station number button during the preliminary
scan. If only one button is selected the call is
a single address call. Two or more signals in-
dicate a multi-address call. When a broadcast
call is originated, the single and multi-address
conditions are overridden.

5.38 Atthe completion of the preliminary scan

(end of scan), the auto-start control gen-
erates a transmitter auto-start signal which
initiates the auto-start sequence.

B. Auto-Start Control Detailed Description
(Figure 18 and 6545WD, Sheet 1)

5.39 Pressing the AUTO START hutton on the
control panel breaks the ground path to

pin 9 of NOR gate 1B4/ZA318-E. With the auto-

start blind (pin 8) at -6 volts and flip-flop 1B6/
ZA323-Ain the set 0 state (pin 12 at -6 volts) the
NOR gate output will shift from -6 to 0 volt.
This positive signal is presented to delays
ZA324-A and B connected in tandem. The first
delay filters and reshapes the signal from the
auto start signal delaying it 800 microseconds.
The -6 to 0 volt delayed signal is presented to
NOR gate 1B5/ZA518-B. The NOR gate, along
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with inverter 1C8/ZA520-K are connected to
perform an OR function. When the NOR gate is
inhibited, the output goes to -6 volts. This sig-
nal is presented to inverter 1C8/ZA520-34 re-
sulting in a positive start reset output. The
signal appears on connector JA2-F2 and is sub-
sequently presented to the delay disconnect
logic in module B (sheet 1 of 6546WD, OR gate
1F7/ZB511-C) and a logic reset pulse is gen-
erated by power pulser 1F8/ZB527-B resetting
all the digital logic.

5.40 The output of the800-microsecond signal

delay 1B4/ZA324-A also drives the 400-
microsecond delay 1B5/ZA324-B. After a logic
reset, a positive signal is presented to the set
1B input of flip-flop 1B6/ZA323-A. The normal
(N) output of the flip-flop goes to ground, and
this signal is applied to NOR gate 1B4/ZA318-E
which blinds this gate to any input from the
AUTO START button. The input of this NOR
gate is blinded to prevent resetting the logic if
the operator shouldaccidentally pressthe AUTO
START button.

5.41 The normal output of flip-flop 1B6/

ZA323-A also primes flip-flop 1B6/
ZA323-B on the P1B input and provides a pre-
liminary scan signal to the start address control
logic OR gate 2C5/ZA327-A (sheet 2 of 6545WD).

5.42 The address counter is started and the

preliminary scan begun. The counter,
driven by a 2kc clock scans the entire comple-
ment of selection gates in approximately 32
milliseconds. When the counter samples a se-
lected gate a 250-microsecond positive. pulse ap-
pears on the station count lead. This positive
pulse is coupled through inhibit gate 1C4/
7ZA320-C, driving flip-flop 1C5/ZA322-A to the
set 1 state. The next positive transition on the
output of this gate will shift the flip-flop to the
set 0 state.

5.43 Assume that a single address call has

been initiated. During the preliminary
scan, one positive pulse will be returned on the
station count lead. Flip-flop 1C5/ZA322-A will
be driven to the set 1 state providing a -6 volts
(inverted output) to NOR gate 1D5/ZA318-A.
Pin 13 of the NOR gate is also at -6 volts, since
the broadcast condition had not been selected.
Pin 15 of the NOR gate, however, is at ground
potential and the NOR gate output remains at -6
volts.

5.44 The next signal received by the auto-

start control logic is an end of scan sig-
nal, a positive pulse occurring when the address
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( SINGLE ADDRESS CONDITION
MULTI-ADDRESS CONDITION — — ——

—] <« PULSE WIDTH DEPENDENT ON
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5
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[
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Figure 18 - Auto-Start Control Timing
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counter reaches count 62. The end of scan sig-
nal does the following:

(a) It resets the preliminary scan flip-flop

1B6/ZA323-A. Flip-flop 1B6/ZA323-B
which in turn generates a transmitter auto-
start pulse is set tothe 1 state through power
pulser 1C7/ZA528-B. Note that the P1B sig-
nal is removed from the auto-start flip-flop
at the same time the set 1 pulse is applied.

(b) It sets flip-flop 1C6/ZA322-C to the 1

condition via its 1B input. The prime 1B
of this flip-flop is at 0 volts at this time since
it is primed by the inverted output of flip-
flop 1C6/ZA322-B.

5.45 Whenflip-flop 1C6/ZA322-C is setto the

1 condition by the end of scan pulse, NOR
gate 1D5/ZA318-A is enabled. The NOR gate
output shifts to 0 volt to provide the following
functions:

(a) It drives power amplifier 1D6/Z2A125-A
turning on the SINGLE ADDRESS lamp
on the control panel.

(b) It applies a ground signal to NOR gate

1D7/ZA318-D blinding this gate to pre-
vent a start reset pulse from being generated
if the EDC (error detection and correction)
mode had been selected.

(c) It drives inverter 1D6/ZA320-A. The

three NOR gates, 1E6/ZA315-C, D, and
B form an OR gate driving inverter 1F7/
ZA319-J. If any one of the NOR gates are
enabled, the inverter output goes to -6 volts.

5.46 As previously described (Par. 5.39), the

auto-start pulse triggers the control
logic taking the HSSR Set off-hook to the Tele-
phone Equipment Cabinet requesting service.
This is accomplished by applying the transmit
auto-start pulse to the auto-start flip-flop 5D7/
ZB517-B in the on/off hook control logic (sheet
5 of 6546WD). The start information is subse-
quently toned-out to the Telephone Equipment
Cabinet after which an end of start is received
as the address counter samples the start selec-
tion NOR gate 5B6/ZA303-A (sheet 5 of 6545WD).
The end of scan signal is a negative pulse from
inverter 5C7/ZA302-A in the start selectiongate
logic which enables NOR gate 1E6/ZA315-C in
the auto-start control. The inverter 1F7/
ZA319-J presents the negative dial numbers
signal to the auto-send control logic NOR gate
8F3/ZA315-E which enables this gate and ad-
vances the auto-send control tothe dial numbers
position.

-
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5.47 In the following description assume that
a multi-address call is being originated:

(a) Duringthe origination of a multi-address

call, two or more station count pulses
are received and consequently flip-flop 1C5/
ZA322-A is switched to the set 1 condition by
the first pulse and set 0 condition by the sec-
ond pulse. When the flip-flop goes back to
the 0 state, the multi-address flip-flop 1C6/
ZA322-Bis set to the set 1 state bythe posi-
tive transition on the set 1B input. The
multi-address flip-flop in turn removes the
prime from the P1B input of flip-flop 1C6/
ZA322-C. Thus, receipt of an end of scan
signal will not set this flip-flop to the set 1
condition and the single address NOR gate
1D5/ZA318-A is blinded.

(b) The multi-address flip-flop when trig-

gered enables NOR gate 1E5/ZA318-B.
Its output goes to ground and does the
following:

(1) It drives power amplifier 1E6/ZA125-

B, which in turn provides a -28to 0
volt signal to turn onthe MULTI-ADDRESS
indicator on the control panel.

(2) It drives inverter 1E6/ZA320-B

which, in turn, unblinds NOR gate
1F6/ZA315-D and the start selection gate
5C5/ZA303-F. The latter NOR gate is
sampled by the address counter when the
set is in the start mode to signal the ESS
for a dialing bridge.

(3) It also unblinds gates in the no re-
sponse timer logic (sheet 9 of 6546WD).

(c) After the request for bridge (3-digit se-

quence 943) is toned-out, the next signal
receivedby the auto-send control logicis the
bridge available signal from the ESS via the
TEC on JA2-F2. This is a 0 to -6 volt signal
from the tone-in logic (sheet 4 of 6546WD).
This signal enables NOR gate 1F6/ZA315-D
and groundappears on its output whichdrives
inverter 1F7/ZA319-J. Consequently, a dial
number signal is presented to the auto-send
control logic that advances the programmer
to the dial numbers condition.

5.48 The following description of the auto-

start control considers the condition for
a broadcast call. The events which occur are
similar tothose occurring whena multi-address
call is originated; however, in this case NOR
gates 1E5/ZA318-A and B are blinded. This is
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accomplished when the BROADCAST button is
depressed, thereby selecting the broadcast re-
lay located in the relay rack. The normally
closed contact of the broadcast relay is opened
and permits the input to inverter 1E4/ZA508-K
to go to -6 volts; consequently, the output of this
inverter goes toground and this signal is applied
to pins 13 and 5 of NOR gate 1E5/ZA318-A and B,
respectively. The output from the broadcast
contact alsounblinds NOR gate 1F6/ZA315-B and
NOR gate 5B6/ZA303-G in the selection gate
logic (6545WD, sheet 3). The latter gate is uti-
lized during the start mode to signal the ESS
that a broadcast call is being originated. The
control signals'consist of a 3-digit sequence 996
which is dialed-out in dc form by the tone-out
logic.

5.49 After the start information has been

transmitted, the next signal received by
the auto-start control is an inverted off-hook
from the on/off hook control logic (sheet 5 of
6546WD)which enables NOR gate 1F6/ZA315-B
and thereby generating a negative dial number
signal. This signal is presented to the auto-send
control logic to advance the program counter to
the preamble mode. Refer to the description of
the auto-send control logic (Par. 5.104).

START ADDRE‘SS COUNTER AND READOUT
(6545WD, Sheet 2)

A. General (Figure 12)

5.560 This logic, contained in module A, has

two distinct control functions: to start
the address counter and to facilitate printing
out the station numbers when loading or perform-
ing certain off-line tests. The logic also con-
tains some circuitry which generates a reset
pulse under certain conditions.

Start Address Counter Control Logic

5.561 This logic accepts inputs from various

sources within the call control logic and
gates them directly or indirectly in order to
provide a start scan signal to the address coun-
ter control for the purpose of starting the ad-
dress counter. The indirect gating is done
through a delay start scan circuit to provide the
proper timing.

Readout Control Logic

5.62 This logic provides a means of printing

out the three-digit station numbers when
these numbers are loaded in the memory from
the STATION PROGRAMMER switchon the con-
trol panel.
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5.53 Under certain test conditions it provides

ameans whereby any or all station num-
bers (55 maximum) stored in the memory canbe
read-out and subsequently pr1nted on the local
page copy by the printer.

Reset Logic

5.54 This logic (6545WD, sheet 2) is used to

generate two signals, reset A and nosta-
tions connected, which in turn generate a logic
reset pulse for resetting the HSSR Set when the
set is in the automatic send condition. The re-
set is generated so that the set will go on-hook
immediately and not go through the remaining
call sequences if the following conditions exist:

(a) If an attempt is made to originate a
multi-address or broadcast call and the
EDC mode has been selected.

(b) If no station(s) is connected.

(¢) If no connected stations acknowledge
during the RU1 and RU2 querying.

(d) If an auto call complete signal is re-
ceived from the call control auto-send
control logic.

B. Start Address Counter Control Detailed
Description (6545WD, Sheet 2)

5.55 When the HSSR Set is used to originate
an automatic call, the address counter is
used during the following modes:

(a) Preliﬁxinary Scan
(b) Starf

(c') Dial Numbers

(d) Preamble Mode
(e) RU1 Mode

(f) RU2 Mode

5.56 In the above modes a positive start bC&ll

signal derived from OR gate 2C5, ZA327-A
is presented to the start scan flip-flop. 3C4.’
ZA109-C in the address counter control logic
(6545WD. sheet 3). A positive transition applied
to the set 1B input of this {lip-flop sets it to the
1 condition. The OR gate 2C5H ZA327-A gates
the various signals in order to provide the pos-
itive start scan signal to the address counter
control logic.



TS

(a) At the beginning of the preliminary scan

phase, a positive signal derived from
flip-flop 1B6/ZA323-A is applied to OR gate
2C5/ZA327-A, pin 35. The resultis a posi-
tive (-6 to 0 volts) start scansignal whichre-
mains in this condition for approximately 31
milliseconds until the end of scan signalfrom
the station selection gate resets the flip-flop
1B6/ZA323-A. The start scan flip-flop 3B4/
ZA109-C in the address counter control logic
is triggered by the positive transition from
flip-flop 1B6/ZA323-A.

(b) When the auto-send control (sheet 8 of

6545WD) advances to the start mode a
100-microsecond positive pulse (program
step pulse) is generated by signal delay 8B3/
ZA325-A. This pulse, is applied to the set
1B input of flip-flop 2C3/ZA525-A, trigger-
ing this flip-flop to the set 1 condition. At
this time, the P1B input is at 0 volts priming
the flip-flop. This is accomplished through
inverter 2C2/ZA520-B which is driven by a
signal defined as RU1. The RU1signal is de-
rived from the auto-send control logic, NOR
gate 8C5/ZA317-E. (Refer to 6545WD, sheet
8.) Since the auto-send control is not in the
RU1 mode, the output of the NOR gate is -6
volts at this time. This signal is inverted to
prime the flip-flop 2C3/ZA525-A.

(c) When the flip-flop2C3/ZA525-A is trig-

gered, a 0 volt signal is applied to the
gated oscillator 2C4/ZA624. The gated oscil-
lator starts timing-out to its adjusted value,
and approximately 300 milliseconds later a
positive pulse of 10 to 20 microseconds in
duration is generated. This pulse is applied
to the OR gate 2C5/ZA327-A and a start
scan signal is generated in order to start the
address counter so that pertinent start infor-
mation can be toned-out to the Telephone
Equipment Cabinet. After each bit of control
information has been toned-out, which takes
about 400 milliseconds, atone complete signal
is received from the tone control logic in
module B (6546WD, sheet 2). This signal is
a positive pulse, 10 to 20 microseconds in
duration, derived from power pulser 2B8/
7ZB112-A in the tone-out control logic and
appliedto the start address counter logic via
pin JA2-F10. Thus, a positive start scan
pulse is again applied to the address counter
controlto advance the counter to the next ad-
dress containing pertinent information to be
toned-out. The cycle is repeated until all
the start information has been transmitted.
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(d) When the auto-send control advances to

the dial numbers mode a program step
pulse is generated again and the delay start
scan circuit is triggered (flip-flop 2C3/
ZA525-A). The operation is similar to that
previously described for the start mode ex-
cept in this case, station call numbers are
toned-out to the ESS. At the end of scan
(all selected stations dialed) the tone com-
plete signal is inhibited which prevents the
address counter from starting. Instead, the
end of scan signal advances the auto-send
control logic to the dial response mode. The
positive dial response signal from the auto-
send control is applied to signal delay 2F6/
ZA124-B. Approximately 400 milliseconds
later a positive start scan pulse from power
pulser 2D6/ZA328-A is applied to the address
counter control circuitry. The address coun-
ter is allowed to step to the first selected
station address. The logic is prepared to
print out the first station status as soon as
the response is received from the ESS. Note
thatthe P1B inputto the delay start scanflip-
flop is -6 volts when the set is in the dial
number mode thereby preventing the program
step pulse from triggering the delay start
scan flip-flop when the set advances to the
dial response mode.

(e) Whenthe setis in the dial response mode,

the punctuation tone, represented by tone
12, is utilized togenerate a start scansignal.
The tone 12 signal is generated by the ESS
between each answer-back response tone and
is presented to the tone-in logic in-module B
(sheet 4 of 6546WD). In this logic, the signal
is converted to a positive pulse, 800 micro-
seconds in duration, which appears as anout-
put on NOR gate 4F7/ZB304-D. The positive
pulse is applied to OR gate 2C5/ZA327-A via
connector pin JA2-F9 generating a positive
start scan signal 800 microseconds in dura-
tion. The address counter is advanced to the
next selected station address to permit
printout of the next station response. The
cycle is repeated for each station number
originally dialed.

(f) As the auto-send control advances to

the preamble mode, a transmit program
step pulse is generated again and the pre-
amble control information is toned-out. The
tone complete signals are generated and pre-
sented as start scan signals in a manner
similarto that done in the start or dial num -
bers mode,
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(g) At the end of the preamble mode, the

auto-send control advances to the RU1
mode, generating a program step pulse. The
program step pulse triggers flip-flop 2C3/
ZA525-A. Simultaneously, the 0 volt prim-
ing signal on the P1B input of this flip-flop
is removed, since the auto-send control is
advanced to the RUl mode placing a 0 volt
signal on the RU1 lead. The flip-flop 2C3/
ZA525-A is now primed on the P1A input.
This signal is applied by inverter 2B3/ZA508-
F which in turn is driven by NOR gate 2B2/
ZA526-A. With the set in the RU1l or RU2
modes, leads RU1 and RU2 are 0 volts prim-
ing the flip-flop on the P1A input. Mean-
while, the 400-millisecond gated oscillator
2B4/7A624 is timing-out, after which a start
scan pulse is generated. When switching to
the RU1 mode, the send and receive data
clocks are unblinded and the transmission
logic local and distant station(s) deserializers
(module D) have to synchronize.

(h) A ‘minimum of 4 delete characters are

required to synchronize the deserial-
izers. The delay start scan circuit permits
the distant receiver to synchronize prior to
sending the first station RU query. Also,
since the individual acknowledgment re-
sponse tones are 50 milliseconds in duration,
it prevents overlapping of timing. In other
words, the next station RU sequence is not
transmitted until the previous station(s) ac-
knowledge tone has dissipated. In the RU1
and RU2 modes, the flip-flop 3B3/ZA525-A
is triggered by the positive printout com-
plete signal on the set 1A input. This signal
is derived from the response printout con-
trol logic flip-flop 10C2/ZA514-A and is a
positive signal from the inverted output of
the flip-flop when it is reset. Refer to
6545WD, sheet 10. Thus, 400 milliseconds
later, a start scan signal starts the address
counter, the counter steps to the next se-
lected station gate, and that station RU is
subsequently transmitted. The cycle is re-
peateduntil all of the connected stations have
been polled.

C. Readout Control Detailed Descri ption
(6545WD, Sheet 2)

5.57 Readout during loading the three-digit
station number in the memory takes
place as follows: :

(a) As previously described, the station

number loading sequence is started when
the output of the LOAD button triggers the
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clear/write flip-flop 3E6/ZA108-C in the
address counter control logic, to the set
1 condition. The positive signal from the
clear/write flip-flop is applied to the set 1A
of the readout flip-flop 2D3/ZA525-B. This
flip-flopthen goes to the set 1 condition and a
200-microsecond positive pulse appears at
inhibit gate 2E5/ZA520-F which is used to
drive NOR 2E6/ZA526-B. The output of the
NOR gate goes negative for 200 microseconds
which in turn drives inverter 2E7/ZA520-C,
resulting in a positive pulse called readout
reset. This pulse is subsequently received
by the reset logic in module B (OR gate 1F7/
ZB511-C) and the transmission logic is reset.
A readout (send mode) signal derived from
the signal delay 2D4/ZA523-A is presented
to flip-flop 8D2/ZB307-A in the data and
clock control logic in module B (6546WD,
sheet 8). The flip-flop is triggered and in-
structs the transmission logic to transfer to
the send mode. It also unblinds the local
clock and data leads and permits the local
transmission logic serializer and deserial-
izer to synchronize to facilitate printing-out
the information that was loaded in the mem-
ory. When the deserializer is synchronized,
a receiver in sync signal is received by the
readout control logic control. The signal, a
negative transition which drives inverter
2E6/ZA507-H, remains negative as long as
the receiver is synchronized. Inverter 2E6/
ZA507-H drives signal delay 2E5/ZA523-B
and inhibit gate 2E5/ZA520-G. The combina-
tion of these two circuit elements are usedto
generate a 400-microsecond positive pulse
whichis inverted by 2E4/ZA520-D and enables
NOR gate 2E3/ZA526-C by presenting a neg-
ative signal of 400 microseconds duration on
input 29 of the NOR gate. Input 28 of the NOR
gate is negative at this time since flip-flop
2D3/ZA525-B .is in the set 1 condition. A
positive pulse, 400 microseconds induration,
appears on the output of NOR gate 2E3/
ZA526-C. This pulse drives the start 1 flip-
flop 10D3/ZA514-C in the response printout
control logic which in turn activates the
printout control logic. Refer to 6545WD,
sheets 9 and 10.

(b) In order to printout the correct infor-

mation, a read/restore command must
be presented to the memory control logic so
that the information just read in the memory
can be extracted and presented to the print-
out logic for subsequent printing on the page
copy. This is accomplished by using the re-
ceiver in sync signal (inverted) whichsets the
address available flip-flop 3D4/ZA108-B in
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the address counter control logic to the 1
condition via the 1A input thus presenting a
read/restore commandto the character gen-
erator (memory control) logic. See 6545WD,
sheet 3. The P1A input of the address avail-
able flip-flop 3D4/ZA108-A is primed by the
readout flip-flop at this time.

(c) When the printout sequence is com-

pleted, the response printout control
logic generates a printout reset pulse.
This signal is a. 10 to 20 microsecond posi-
tive pulse from power pulser 10C4/ZA528-A
which is used to reset the readout flip-flop,
the signal passing through switch SA-17
(CALL CONT READ/PRINT switch), tothe set
0A input of the readout flip-flop. The ad-
dress counter remains at the count selected
until the LOAD button is depressed again
whereby the cycle is initiated for the next
selected STATION NUMBERS button or it may
be reset to count 63 by pressing the PANEL
RESET button.

(d) Thefollowing isa summary of the station
numbered loading sequence:

(1) Set up number to be read in memory
(2) Select STATION NUMBERS button(s)
(8) Press LOAD button

(4) Counter advances to selected condi-
tion

(5) Present clear/write command to
character generator logic

(6) Synchronize local transmitter and
receive logic

(7) Present. read/restore command to
character generator logic

(8) Printout information read in
D. Off-Line Digit Sequence Test

5.58 The following is a detailed description of

an off-line testin which all 55 three-digit
sequences can be checked by printing the num-
bers on the page copy

5.59 To perform this test, the SEND/REC f
CLOCK switch on module B, and the
PRINTER CONTROL switch on module N must be !
inthe TEST position. Testswitcheson module A |
labeled CALL CONT. READ/ PRINT TEST A and '|
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B mustbe switched to the TEST condition. Switch
A appliesa ground signal tothe P1B input read-
out flip-flop 2D4/ZA525-B. Switch B disables
the reset input to the readout flip-flop and
switches this signal to the start scan OR gate
2C5/ZA327-A, input 34. The next step is to
selectany or all STATION NUMBERS buttons for
the test.

To activate the logic, depress the

TRANS PROGADVANCE button on module A. A

positive pulse is applied to the delay start scan
flip-flop 2B3/ZA525-A and the flip-flop goes to
the set 1 condition by virtue of setting its col-
lector.
totime-outand after 400 milliseconds a pulse is
applied to OR gate 2C5/ZA327-A. The start scan
flip-flop is triggered and the address counter is
started. The gated oscillator in this case acts
as a filter for the MANUAL START SCAN button.

5.60 The counter stops at the first selected

station number and an address available
(-6 to 0 volts) is presented to the set 1B input
of the readout flip-flop 2D3/ZA525-B. At the
same time, a read/restore command is pre-
sented to the memory control, as described in
Par. 5.57., Thetransmission logic receives a
readout reset pulse and a readout and send
mode signal, the local clock (2ke) and data leads
are unblinded, and the serializer and deserializer
are arranged for. back-to-back transmission.
The transmission logic starts to synchronize
and when the receiver in sync signal is re-
ceived, it is coupled through inverter 2E7/
ZA507-H, signal delay 2E5/ZA523-B, and in-
hibit gate 2E5/ZA520-G. The latter two circuit
elements form a 400-microsecond positive: pulse
from thé receiver in sync signal. This pulse is
applied to inverter 2E4/ZA520-D and subse-
quently a negative pulse appears on NOR gate
2E3/ZA526-C. The NOR gate is enabled, its
output goes to ground, and a start printout
signal is generated and presented to the re-
sponse printout logic or gate 10B3/ZA327-B
(6545WD, sheet 10). The response printout
logic is activated and the information (3-digit
station number) in the character generator out-
put buffer (module F) is sampled and prmted on

the page copy.

5.61 When printout is completed, a printout

reset pulse derived from the printout
control power pulser 10C4/ZA528-A is applied
to input 35 of OR gate 2C5/ZA327-A and a start
scan signal results which starts the address
counter. The address counter stops at the next
selected station address whereby a second read/
restore command is presented to the memory
control, and the events described above are re-
peated. Note that the readout flip-flop 2E4/
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ZA525-Bis not reset when printout is completed
since switch SA-17 is in the TEST position dis-
abling the 0A reset. Therefore, when the second
address available signal is applied to the set 1B
input of the readout flip-flop, it is not triggered
because it is already in the set 1 condition; con-
sequently, a readout reset pulse is not generated
and the readout send mode signal remains posi-
tive which is the send condition. The NOR gate
2F3/ZA526-E is enabled whenthe address avail-
able signal, which is positive is inverted by in-
verter 2E3/ZA520-H. Inputs 9 and 10 of NOR
gate 2F3/ZA526-E are also negative at this time.
A start printout signal is presented again to the
response printout control and the information
stored in the memory and related to the second ad-
dress button selected is printed on the page copy.

5.62 When all of the desired information has

been printed-out and the test is com-
plete, the switches A and Bare restored to their
normal operating positions and the logic is re-
set.

E. Reset Logic Detailed Description

5.63 Two NOR gates, 2A4/ZA526-F and G,

6545WD, sheet 2, form an EDC reset
pulse if an attempt is made to originate a multi-
address or broadcast call with the EDC mode
selected. The pulse is generated as follows:

(a) If MULTI-ADDRESS or BROADCAST are

selected, NOR gate 2A4/ZA326-G is
blinded. The positive trans auto-start signal,
is inverted by NOR gate 2A3/ZA506-F. This
negative signal enables NOR gate 2A5/
ZA526-F, and its output goes to ground. The
ground signal is presented to NOR gate 2B6/
ZA318-F and subsequently to NOR gate 2B7/
ZA318-G which inverts the pulse. The result
is a positive signal called reset A, The pos-
itive pulse on reset A is presented to module
B via JA2-G8 to the delay disconnect logic,
OR gate 1D7/ZB511-A, resulting in a logic
reset pulse that resets the HSSR Set.

(b) If the EDC mode button was not selected,

NOR gate 2A4/ZA526-F is blinded and no
EDC reset pulse is generated. Conversely, if
MULTI-ADDRESS or BROADCAST were not
selected, then an EDC call can be originated.

5.64 During an automatic call when the HSSR

Set is in the RU2 mode, and the end of
scan signal is presented to the auto-send con-
trol logic, an auto-call complete pulse is gen-
erated (a 250 us positive pulse). This positive
pulse is applied to NOR gale 2B6/ZA318-F
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which blinds the gate, and its output goes to -6
volts for the duration of the pulse. NOR gate
2B6/ZA318-G inverts this negative signal and
generates a positive pulse on the reset A lead.
The HSSR Set logic is reset.

5.65 The combined circuits of signal delay

2F6/ZA124-B, no response flip-flop
2F7/ZA525-C, and NOR gate 2F8/ZA526-D
generate a reset signal (no stations connected)
if the following conditions exist: No called
station(s) is connected during the dial response
mode, and no called station(s) responds to its
respective RU's when in the RU1 or RU2 mode.
(Refer to 6545WD, sheet 2.)

(a) After the HSSR Set has completed dial-

ing the selected numbers, the auto-send
control advances to the dial response mode
and a positive signal(-6 to0 volt) is presented
to signal delay 2F6/ZA124-B which delays
the set 1 signal to the no response flip-flop
2F7/7ZA525-C by 400 microseconds. The no
response flip-flop is setto the 1 condition, its
inverted output goes to -6 volts and NOR gate
2F8/7A526-D is unblinded. The first con-
nected (CO) response received from the tone-
in logic resets this flip-flop and NOR gate
2F8/ZA526-D is blinded. If no connected
signals are received before the end of scan
signal is generated by the address counter,
the end of scan signal (0 to -6 volts) will
enable gate 2F7/ZA526-D and a 250-micro-
second positive pulse is applied to NOR gate
1C7/ZA518-B. A start reset pulse is then
generated resetting the logic.

(b) The same events take place when the

auto-send control advances to the' RU1
or RU2 mode. A positive signal, -6 to 0 volt,
on leads defined as RU1 and/or RU2 is ap-
plied to NOR gate 2B3/ZA526-A, Its output
goes to -6 volts and drives inverter 2B3:
ZA508-F. The output of inverter 2B3/ZA508-
F goes to0 volt and this transition is applied
to the set 1B input of the no response {lip-
flop 2F7/ZA525-C. The flip-flop is set to
the 1 condition and NOR gate 2F8/ZA526-D
is unblinded.

(c) The {irst acknowledge (ACK) received

* {from a called station resets the no re-
sponse {lip-flop. blinds the NOR gate 2F8/
ZA526-D, and the no reset pulse is generated
when end of scan signal (negative) is applied
to input 35 of NOR gate 2F8/ZA526-D. If no
stations have acknowledged prior to the end
of scan signal, a no stations connected signal
is generated when NOR gate 2F8/ZA526-D is



enabled by the end of scanpulse. As a result,
the HSSR Set is reset (disconnected).

ADDRESS COUNTER CONTROL LOGIC
(6545WD, Sheet 3 and Figure 19)

A. General

5.66 This logic is used primarily in the auto-
matic send condition and certain off-line
operations to perform the following functions:

(a) It controls the starting and stopping of
the address counter by controlling the
counter drive pulses presented tothe counter.

(b) It gates the outputs from the start, pre-

amble and station selection gates with
outputs from the auto-send control logic in
order to present read/restore commands to
the character generator logic.

(c) It generates station count pulses during
the preliminary scan phase.

(d) It controls the starting and stopping of

the address counter and presents clear/
write commands to the character generator
logic during the off-line operation of loading
the station numbers in the memory.

(e) It accepts a command sample signal

from the character generator logic indi-
cating that this logic has recognized the
read/restore or clear/write commands and
that appropriate action has been taken.

(f) It provides a local 2kc clock used for

local transmission inthe auto-send con-
dition or for test purposes and also to drive
the address counter. This clock is derived
from a 4kc clock in the character generator
logic.

(g) It also provides a means of switching

out the 2kc clock and instead generate a
variable test clock which can be varied be-
tween 100cps to 2.5cps. This clock permits
slowing down certain events when performing
off-line tests.

B. Address Counter Control Detailed Descrip-
tion (Figures 19 and 20)

5.67 As statedpreviously, the address counter

control logic has two clock sources, a 2kc
square wave clock and a variable test clock. The
2ke clockis derived from a4kc clock originating
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in the character generator logic (modules E and
F) and presented to the address counter control
on connector pin JA2-B1(6545WD, sheet 3). The
4kc clock provides a square signal 125 micro-
seconds on (0 volt) and 125 microseconds off
(-6 volts), which is applied to inverter 3B3/
ZA105-B. The output of the inverter drives the
clock divider flip-flop 3B4/ZA108-A. This flip-
flop is arranged in the circuit as a binary stage
which essentially divides the incoming clock
rate in half to a 2kc square wave clock. The
normal (N) output of the clock divider flip-flop
drives three circuits: inverter 3A8/ZA105-A,
signal delay 3B5/ZA103-A, and the set1B input
of the address available flip-flop 3D4/ZA108-B.
The inverter 3A8/ZA105-A provides alocal 2ke,
clock signal to external logic for test purposes
and also to the data and clock control logic in
module B (inverter 8F1/ZB314-D). This clock
is used for local transmission at 2000 wpm
prior to switching tothe send and receive clocks
derived from the data sets in the Telephone
Equipment Cabinet.

5.68 The output inverter 3A8/ZA105-A also

provides clock pulses to NOR gate 10E3/
ZA518-G in the response printout control logic
(6545WD, sheet 10). In this logic the clock
pulses are gated for the purpose of column ad-
vancing the local printer. Refer to description
of response printout control logic (Par.5.112).

5.69 In the address counter control, the signal

delay, 3B5/ZA103-A, delays the clock
signals from the clock divider flip-flop 100
microseconds andinturn drives the set 1B input
of the counter drive control flip-flop 3B6/
ZA109-B and NOR gate 3B6/ZA107-F. The
flip-flop provides the proper timing for unblind-
ing NOR gate 3B6/ZA107-F for allowing a delayed
clock pulse to pass through. It is triggered on a
positive transition of the clock signal and a
negative transition of the clock enables NOR
gate 3B6/ZA105-K. The output of the NOR gate,
along with the signal delay 3B6/ZA104-B, pro-
vides square wave counter drive pulses to the
first stage of the address counter, flip-flop
4C1/7ZA110-A. The address counter steps on
each positive transition of a counter drive
pulse. As a result, the start, station, and pre-
amble sample signals used to prime the P1B
input of the address available flip-flop 3D4/
ZA108-B, are 125 microseconds out of phase with
the normal clock pulse. Therefore sampling of
the 1B input flip-flop occurs at the midpoint of
the prime signal delivered tothe character gen-
erator logic by the address counter.
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Figure‘19 - Address Counter Control, Block Dié.gram

M




CLOCK DIVIDER FF
(2KC) ZA108-12

DELAYED CLOCK
ZA103-31

START SCAN
ZA327-29

START SCAN FF
ZA109-1

COUNTER DRIVE
CONTROL FF
ZA109-14

COUNTER DRIVE
SIGNAL DELAY
ZA104-7

STATION SAMPLE
7ZA123-32

PRIME 1B
ADDRESS AVAIL FF
ZA108-24

ADDRESS AVAIL FF
7ZA108-14

COMMAND SAMPLE
ZA105-9

END OF SCAN
(COUNT 62)
7A106-21

COUNTER RESET
ZA328-19

STATION BUTTONS 1 AND 3 SELECTED

© ISS 4, SECTION 592-952-100

———! :‘_250US
S J I’ 7 1L LI L.l J o]
_..:|<—10.0US :
ll{;LJ|_IL__J1! JllL-J][I_lJ"_IJljjj
|| | | .
n_ ! i M o
N i N
U N N
| |
I: | | L | I

[0 L_J:11 _ [ L__TsL _ l’ | 4 L__Je1l_Je2l
|
1 I_I |
- T 5
— ;—— 50-250 US :

N i | N

!

_ o m

|
—= |~— 200US
I I

Figure 20 - Address Counter Control Timing

Page 55/56



5.70 The following paragraphs describe the

address counter control operation in de-
tail when the HSSR Set is used to originate an
automatic call. Refer to Figure 20 which is a
timing diagram of the address counter control
logic. In the example, station buttons 1 and 3
have been selected and these conditions are
shown.

(a) The firstsignal that the address counter

control logic receives is apositive start
scan signal derived from the start address
counter control OR gate 2C5/ZA327-A which
initiates the preliminary scan phase. The
positive transition of this signalis applied to
the set 1B input of the start scan flip-flop
3B4/ZA109-C, setting this flip-flop to the 1
state. The normal (N) output of the start
scan flip-flop primes the P1B input of the
counter drive control flip-flop 3B5/ZA109-B.
The first positive transition from the 100-
microsecond signal delay 3B5/ZA103-A (de-
layed clock signal), received on the set 1B
input of the counter drive control flip-flop will
set it tothe 1 state removing the blind signal
from NOR gate 3B6/ZA107-F (counter drive
gate). Input 32 of the NOR is also at -6 volts
at this time. When the output of the 100-
microsecond signal delay goes negative, the
NOR gate 3B6/ZA107-F is enabled, its out-
put goes to ground. For each negative clock
signal applied to the input of the NOR gate,
a positive signal appears on its output. With
two station number buttons selected the ad-
dress counter enables the two station selec-
tion gates 6C2/ZA305-C and ZA305-E, which
are station gates 1 and 3 respectively, during
the preliminary scan phase.

(b) Initially, all flip-flops in the address

counter control are in the set 0 state.
When originating an automatic call, the ad-
dress counter is utilized during the prelimi-
nary scan phase, the start, dial numbers
preamble, RU1 and RU2 modes. During these
operating conditions, the address counter is
sampling gates at a 2kc rate as it is stepped
by the counter drive pulses. The selected
outputs of the various gates are start sample,
station sample, and preamble sample. These
outputs are gatedinthe address counter con-
trol with outputs from the auto-send control
logic (6545WD, sheet 8).

(c) Therefore, during a specific operating

mode, a particular gate is enabled which
primesthe P1Binput of the address available
flip-flop 3E4/ZA108-B. This flip-flop is set
to the 1 state when the first positive transi-
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tion is received on the set 1B input from the
clock divider flip-flop. As a result, the ad-
dress counter stops counting and a read/re-
store or a clear/write command is presented
to the character generator logic (modules E
and F) and information is retrieved or written
inthe memory at the particular address pre-
sented to the character generator logic. As
a result, two positive signals appear on the
station sample lead, input 22 of inverter 3E2/
ZA105-E. The output of the inverter goes to
-6 volts enabling NOR gate 3C8/ZA107-G and
two positive transitions 250 microseconds
in duration appear on the output of this gate.
These signals are the station count pulses
and are presented to the auto-start control
logic to determine the type of call being orig-
inated. Refer to description of auto-start
control logic (Par. 5.36). Input 4 of NOR gate
3C8/ZA107-G is at -6 volts during the pre-
liminary scan phase. This input, defined as
inhibit station count, is derived from the pre-
liminary scan flip-flop 1B6/ZA323-A in the
auto-start control logic. At the end of the
preliminary scan (end of scan) this flip-flop
is reset tothe O condition and the inhibit sta-
tion count input goes to 0 volt inhibiting the.
station count pulses.

(d) The negative endof scan signal from the

station selection gate inverter TE8/
ZA302-K enables NOR gate 3F4/ZA106-E.
Its output goes to ground. This signal is ap-
plied to signal delay 3F4/ZA103-B and 200
microseconds later the positive transition
drives power pulser 3F5/ZA328-B. The
result is a positive pulse approximately 15
microseconds in duration which resets the
counter drive flip-flop 3C5/ZA109-B, in-
hibiting counter drive pulses. It also applies
a counter reset to the address counter flip-
flops via their set 1A inputs. Thus, the ad-
dress counter is reset to count 63. Note that
only during the start and preamble modes
are the respective NOR gates 3F4/ZA106-D
and F unblinded to permit end of start and
end of preamble signals togenerate a counter
reset pulse. Although it is not shown sche-
matically, the output of the power pulser
3F5/ZA328-B is isolated from the logic re-
set buss by a diode. Therefore, a pulse gen-
erated by this power pulser does not cause a
logic reset but resets the logic confined to
the address counter control.

(e) The next signal to actuate the address

counter control logic is a start scan
signal, generated when the auto-send control
logic advances to the start mode. The 64-
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count flip-flop 4C8/ZA109-A has been set to
the 1 condition when the transmitter auto-
start pulse was generated by the auto-start
logic. Therefore, the input defined as 641 is
at -6 volts which unblinds NOR gates 3F4/
.ZA106-D and F. However, since the auto-
send control is in the start mode (not in the
preamble mode), the preamble (N) signal is
-6 volts also. The end of start pulse (neg-
ative) occurs at a binary count of 71; the end
of preamble signal occurs at a binary count
of 82. When NOR gate 3F4/ZA106-D is un-
blinded, the end of start signal (since it comes
first) causes a signal that resets the counter
logic. Also, when in the start mode, the
auto-send control logic provides a -6 volt
signal derived from inverter 8E3/ZA319-A
defined as start. This negative signal un-
blinds NOR gate 3E3/ZA106-A and allows a
positive start sample, through inverter 3E2/
ZA105-D, and a negative delayed clock pulse
from inverter 3B7/ZA105-K, to enable this
gate.

(f) In the example used in Figure 20, two
station buttons have been selected making
it a multi-address call. The three-digit se-
quence 943 (request for bridge) must be
toned-out to the Telephone Equipment Cabi-
net during the start mode. Assume the call
is routine and therefore no priority tones
have to be toned-out. The information repre-
senting 943 is stored in the memory at ad-
dress 69. Upon receiving the start scan sig-
nal the counter drive gate, NOR gate 3B6/
ZA107-F, isunblindedina similar manner as
when the preliminary scan phase is initiated.
Counter drive pulses are applied to the ad-
dress counter. When a count of 69 is reached
(64 + 5), a positive start sample appears on
input 14 of inverter 3D2/ZA105-D. The out-
put of the inverter goes to -6 volts which in
turn unblinds NOR gate 3D3/ZA106-A. This
NOR is enabled by the invertedcounter drive
pulse and therefore the P1B input of the ad-
dress available flip-flop is primed (0 volt).
The first positive transition of the normal
clock signal is applied to the set 1B input of
the address available flip-flop therefore set-
ting this flip-flop to the 1 condition. The
positive transition (normal output) from the
address available does the following:

(1) It resets the counter drive control

flip-flop 3C5/ZA109-B to the 0 condi-
tion and blinds the NOR gate 3B6/ZA107-F
which inhibits the counter drive pulses.

Page 58

(2) It presents a positive address avail-
able signal to the tone-out control
flip-flop 2B2/ZB115-C.

(3) It enables NOR gate 3D7/ZA107-D.

(g) When NOR gate 3D7/ZA107-D is en-

abled, the positive signal from this
gate drives inverter 3D8/ZA105-G. The
output of the inverter goes to -6 volts and
this negative signal (read/restore) is pre-
sented to the character generator logic
via connector pin JA2-A8. This signal
remains negative until the character gen-
erator responds with a negative command
sample signal via connector pin JA2-A10.
This signal is applied to inverter 3D2/
ZA105-C and essentially means that the
character generator logic has sampled the
read/restore command and the information
in memory address 69 has been placed
in the character generator output buffer
for subsequent sampling by the call control
logic. The command sample is received
approximately 50 to 250 microseconds
after the read/restore command was pre-
sented to the character generator logic.
The positive signal from inverter 3D2/
7ZA105-C is used to reset the address
available flip-flop 3D4/ZA108-B via the
set OB input. The negative read/restore
command is consequently removed since
NOR gate 3D7/ZA107-D is blinded, its
output going to -6 volts.

(h) At this time the information appearing

in the character generator output
register, the three-digit sequence 943,
is toned-out to the Telephone Equipment
Cabinet. Upon completion, a tone-out
complete generates another start scan
signal and counter driver pulses are again
applied to the address counter. The next
signal received by the address counter
control is the end of start signal which
is derived from inverter 5C7/ZA302-A
in the start selection gate logic (6545WD,
sheet 5). This negative signal occurs
when the address counter reaches a count
of 71, therefore enabling NOR gate
3F4/7ZA106-21. Its output goes to ground
and 200 microseconds later a counter
reset pulse is generated which resets the
address counter to count 63. The 64-count
flip-flop 4C8/ZA109-A, is set to the 0
condition along with the counter drive con-



trol flip-flop 3C5/ZA109-B. The latter flip-
flop, when reset, removes the counter drive
pulse signal.

(i) The next start scan signal is generated

when the auto-send control programmer
advances to the dial numbers mode. The se-
quence of events that occurs in the address
counter control logic are similar to those
described above when the set was in the
start mode. However, in this case, the sta-
tion sample signal is monitored by the logic
and a different set of addresses (0 through
63) are presented to the character generator
logic representing the memory address where
the station numbers are stored so that this
information canbe dialed. With the auto-send
control in the dial numbers mode, a 0 volt
dial numbers signal is presented to NOR gate
3F2/ZA106-G which blinds this gate. Its out-
put goes to -6 volts and NOR gate 3E3 /ZA106-
B is unblinded. Therefore, a positive station
sample signal (address 1 for button no. 1) ac-
companied by a negative clock signal enables
NOR gate 3E3/ZA106-B and an address avail-
able together with a read/restore signal is
generated. The counter is stopped and station
no. 1 call numbers are toned-out. Note that
when the auto-send control is in the dial re-
sponse, RU1, or RU2 modes, the same NOR
gate 3F2/ZA106-G is blinded; therefore NOR
gate 3E3/ZA106-B is enabled every time a
positive station sample signalis presented to
inverter 3E2/ZA105-E. Also, the negative
end of scan signal, which is count 62, is
presented to NOR gate 3F4/ZA106-E to gen-
erate a counter reset pulse. Though the neg-
ative end of start and end of preamble sig-
nals occur first (counts 7 and 18) these signals
are preventedfrom generating a counter reset
pulse since NOR gates 3F4/ZA106-D and F
are blinded during the previously described
operating modes.

(j) During the preamble mode NOR gate

3E3/ZA106-C is sampled by a positive
preamble sample signal accompanied by a
negative clock signal on input 28. The same
events as previously described transpire and
the preamble information is subsequently
read out of the memory and toned-out.

C. Logic for Loading Station Numbers
(Figure 21)

5.71 One of the off-line operations is the load-

ing of the station numbers inthe memory.
The address counter control is activated by the
LOAD button and generates the clear/write com-
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mand for loading the information. Refer to Fig-
ure 21 whichis ablock diagram of logic involved
in loading the station numbers. Figure 22 is the
timing diagram of a loading cycle.

5.72 First, the three-digit number tobe loaded

in the memory is set up on the STATION
PROGRAMMER switch located on the control
panel. The load cycle is initiated when the op-
erator depresses LOAD on the control panel.
This action operates a set of transfer contacts
associated with the LOAD button. The common
is connected to ground. The normally closed
(NC) contact opens and the normally open (NO)
contact closes, resulting in signals being applied
to the address counter control logic on connec-
tor pins JA1-H10 and H9 respectively. The
signals are subsequently presented to two in-
verters arranged as a dc flip-flop which elimi-
nate signal breaks caused by contact bounce.
When the NC contact opens, it removes the
ground signal being applied to the output of in- -
verter 3E6/ZA320-G and also the input to in-
verter 3E6/ZA320-F. Simultaneously, the NO
contactcloses and applies a ground signal tothe
output of the first inverter 3E6/ZA320-F and
the input to the second inverter 3E6/ZA320-G
thereby turning the second inverter off. Its out-
put goes to -6 volts feeding back to the input of
the first inverter. For example, if the NO con-
tact should bounce open, by regenerative action,
the first inverter will hold the second inverter
off and the result is a clean signal on the output
of the second inverter, 3E6/ZA320-G with no
breaks due to contact bounce.

5.73 When the LOAD button is released, a

positive signal appears on the output of
inverter 3E6/ZA320-G which is applied to the
set 1B input of the clear/write flip-flop 3E6/
ZA108-C. The P1B input of the clear/write
flip-flop is at 0 volt only if the HSSR Set is on-
hook. This prevents the operator from loading
the memory while a call is in progress. How-
ever, with the P1B input of the clear/write flip-
flop at 0 volt, the positive transition occurring
when the LOAD button is released sets this .
flip-flop to the 1 condition. The normal output
of the clear/write flip-flop goes to 0 volt and
this signal is presented to the start address
counter control, input 33of OR gate 2C5/
ZA327-A, which results in a start scan signal.
The start-scan flip-flop 3C4/ZA109-C is sub-
sequently triggered and the counter drive gate
is unblinded. The normal output of the clear/
write flip-flop also blinds NOR gate 3D7/
ZA107-D, and its output remains at -6 volts.
Therefore, inverter 3D8/ZA105-G holds a
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Figure 21 - Station Number Loading Logic, Block Diagram
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ground signalon the read/restore lead prevent-
ing a read/restore command from being pre-
sented to the memory control simultaneously
with a clear/write command. The inverted out-
put of the clear/write flip-flop goes to -6 volts
unblinding NOR gates 3E7/ZA107-C and 3D3/
ZA318-C. Meanwhile, the address counter is
being stepped and when it samples a station num-
ber gate related to a particular station number
selected (station 2 is selected to illustrate tim-

ing)for the purpose of loading a number, a posi-
tive station sample signalis receivedandapplied
to inverter 3E2/ZA105-E. The output of the in-
verter drives NOR gates 3E3/ZA106-B and 3D3/
ZA315-C, the former NOR gate is blinded at
this time. Therefore, NOR gate 3D3/ZA315-C
is enabled when input 28 goes negative which is
the inverted counter drive signals and the ad-
dress available flip-flop is subsequently primed
on the P1B input. The address available flip-
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flop is triggered to the set 1 condition by the
first positive transition appearing on the set 1B
input from the clock divider flip-flop.

5.74 When the address available flip-flop is

set to the 1 state, NOR gate 3E7/ZA107-C
is enabled, its output goes to ground and this
signal is applied to inverter 3E8/ZA105-H.
This results in a negative (0 to -6 volts)clear/
‘write signal being presented to the character
generator logic via connector pin JA2-A9. Si-
multaneously, the address available flip-flop
blinds the counter drive NOR gate 3B6/ZA107-F,
removing the counter drive pulses by holding
the ‘input, pin 33, of the NOR gate at ground; its
output remains at -6 volts. The address avail-
able flip-flop resets the counter drive control
flip-flop to the O state.

5.75 A negative command sample signal is

received from the (memory control)
character generator logic approximately 50 to
250 microseconds after the clear/write com-
mand is presented and the binary information
representing the three-digit number appearing
onthe STATION PROGRAMMER switchis loaded
in the memory. Refer tothe appropriate section
for adetailed description of character generator
operation. The command sample signal is ap-
plied to inverter 3D2/ZA105-C throughthe nor-
mally closed COMMAND COMPLETE switch.
This results in a positive output signal from the
inverter which resets the address available flip-
flop thus removing the ground signal being ap-
plied to input 33 of the counter drive NOR gate
3B6/ZA107-F. The inverted command sample
signal is also used to reset the clear/write
flip-flop to the 0 condition restoring the circuit
to its original state.

5.76 Each time the LOAD button is depressed

a load cycle is initiatedand aclear/write
command is presented, provided a station se-
lection gate is enabled, and one three-number
addressis loaded in the memory. If no STATION
NUMBERS butlons are sclected, the address
counter advances to count 62 and an end of scan
signal is generated.  Then, 200 milliseconds
later the counter is stopped and the control logic
is reset. A summary of the loading sequences
is as follows:

(a) Sclect STATION NUMBER button to be
loaded. (Sce Figure 6.)

() Arrange STATION PROGRAMMER

switch on control panel to the desired
three-digit number.
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(c) Momentarily press the LOAD button.

(d) Clear/write flip-flop is triggered an
address counter starts. :

(e) Address available signal generated,
counter stops, clear/write command
presented to memory control logic.

(f) Information is written in the memory.

(g) Repeat cycle or reset.

Note: If more than one station number is to
be loaded, the desired buttons canbe selected
and only the STATION PROGRAMMER need
be changed after each number is loaded.

[T D. Logic for the Elimination of the Polling of

Unused Station Buttons.

5.77 The purpose of this logic is to eliminate

the polling of unused station select
buttons, in the RU modes during a broadcast
transmission.

5.78 The logic consists of two NOR gates,

3D5/ZA313-C and 3D6/ZA305-B, and
one INHIBIT gate, 3D5/ZA302-J.

5.79 The unused station button must be pro-
grammed with 999 (an invalid CDC) for
this logic to function properly.

5.80 As explained before, when each station

select button is scanned, it will generate
a station sample signal which will cause the
address available F/F 3D4/ZA108-B togo set 1.
The inverted output of the address available F/F
will cause a read/restore command to, be sent
to the memory so the CDC may be loaded into
the tone-out logic of the B module.

5.81 If the first digit from the memory is a

nine (invalid CDC), a 0V from NOR
vate 3B4/4B106-19 is sent to NOR gate
3D5/2A313-30, insuring a -6V at output pin 20.
This -6 V is fed directly to 3D6, 2A305-6. Pin
7 of ZA305 will be a -6 V during the RU1 and
RU2 modes. Approximately 100 microseconds
later, a -6 V command sample signal is applied
to 3D6/2A305-5 causing its output pin 19 to go
to 0 V. This 0 V is applied to the 1A lead of the
start scan F,; F 3C3, ZA109-C. The P1A lead of
that F,/F is a 0 V during a broadcast call; thus.
the F, F goes 1o set 1 starting the scan for the
next station seleet button. Thus, when a 9 is
detected as the first digit of a CDC, it will not

I,, be printed and the scan will go to the next button.



5.82 When a valid CDC (first digit other than ™ |

a 9) is detected, -6 V will be applied to

3D5/ZA313-28, -29, -30, causing output pin 20°
to go to 0 V. This 0 V is applied to 10D1/

ZA514-25. 10D1/ZA514-24 is at a 0 V during
broadcast call; thus, the start 2 F/F, ZA514B,
will go set 1 allowing the CDC to be transmitted
and printed.

5.83 During the single or multi-address call,

the address available signal will be sent
to the start2 F/F via INHIBIT gate 3D5/ZA302-J,
which is blinded on its pin 31 during a broad-
cast call.

E. Address Counter Control Test Features

5.84 Test Clock: With the VAR. TEST CLOCK

switch 3A1/SA3 in the ON position, the
gated oscillator 3A2/ZA102 will free run and
generate narrow positive pulses 10 to 20 micro-
seconds in duration occurring at a specific rep-
etition rate depending onthe setting of the speed
control potentiometer located on the module
front panel. To switch the VAR. TEST CLOCK
in the circuit, the 4kc clock must be switched
out. This accomplished by LOCAL CLOCK ON/
OFF switch 3B3/SA4. With the clock switch in
the OFF position, the 4kc clock is removed and
the test clock pulses are applied to the clock
divider flip-flop.

5.85 Manual Step: The manual step signal

originates from the MANUAL STEP push-
button 3B1/SA2 located on the module A front
panel. A set of transfer contacts drives two in-
verters arranged as a dc flip-flop previously
described. The output of inverter 3B3/ZA116-J
is applied to a MANUAL STEP switch, 3B3/SAT.
With the MANUAL STEP switch in the ON posi-
tion and the VAR. TEST CLOCK switch in the
OFF position, the clock divider flip-flop 3B4/
ZA108-A is manually triggered, and the address
counter is stepped manually and a local clock is
manually presented.

5.86 Manual Start Scan: This pushbutton

(2C1/8A9) provides a method for manu-
ally starting the address counter. The MANUAL
START SCAN hutton, when operated, applies a
positive signal (-12 to 0 volts) to start scan flip-
flop 2C3/4A525-A placing it in the set 1 condi-
tion. Approximately 400 ms later a positive
start scan pulse is applied to the address counter
control.

5.87 Command Complete: This switch (3D2/

SA11) simulates the command sam-
ple signal received from the memory control and
the logic can be tested without applying an ¢x-
ternal command sample signal. When the COM-
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MAND COMPLETE switch is in the TEST posi-
tion, the command sample signal from the char-
acter generator logic is disabled and the out-
put of the 200-microsecond signal delay 3D5/
7ZA104-A is applied to inverter 3D2/ZA105-C.
Each time the address available flip-flop is set
to the 1 condition, its inverted output is delayed
200 microseconds and applied to inverter 3D2/
ZA105-C. This results in a delayed positive
signal which is fed back to the set 0B input of

the address available flip-flop 3D4/ZA108-B

and resets this flip-flop and the clear/write
flip-flop if the latter circuit was triggered.

ADDRESS COUNTER AND SELECTION GATES
A. General (Figure 23)

5.88 Since the address counter and selection

gate logic are closely related, the com-
bined logic is described in the following para-
graphs. The call control address counter is
shown on sheet 4 of 6545WD. The selection gate
logic which is divided into start and preamble
and station selection gates is shown on sheets
5, 6 and 7 of 6545WD.

(a) The address counter is a T-stage coun-

ter driven by the counter drive pulses
derived from the address counter control
logic (6545WD, sheet 3). The seventh stage
is externally controlled by the call control
logic. The counter drives a binaryto decimal
converter and the converter, in turn, drives
the selection gate logic which is arranged in
an 8 by 8 matrix. The address counter also
presents an address to the character gener-
ator logic (memory control) in terms of a
binary number. This address, when accom-
panied by a read/restore or clear/write
command to the character generator, will
read out or load information into the mem-
ory. Refer to the appropriate section for
description of character generator logic and
memory loading - operation. The address
counter and related logic are shown in Fig-
ure 23.

(b) The address counter also drives the
trouble encoder logic, described in Par.
5.94.

(c) During the auto-send condition the ad-
dress counter is activated when the
HSSR Set is inthe following operating modes.

(1) Preliminary scan - samples the sta-
tion selection gates to determine the
number of stations selected.
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(2) Start mode - samples start selection

gates so that control information can
be read out of the memory, converted, and
toned-out.

(3) Dial numbers mode - samples station

selection gates so that the binary in-
formation representing the station num-
bers can be retrieved from the memory,
converted, and toned-out.

(4) Dial response mode - samples sta-

tion selection gates again. The in-
formation representing the station num-
bers is read out of the memory, convert-
ed, and subsequently printed out on the
page copy as the station number along
with the response from the ESS.

(5) Preamble mode - samples the pre-

amble selection gates so that infor-
mation can be read out of the memory,
converted, and toned-out as control tones
to the distant receive stations.

(6) RU1, RU2, mode - operation is the

same as the dial response mode with
one exception. The three-digit sequence
is transmitted and the send station waits
for the response from the distant station.

(d) The address counter is also activated
when the station numbers are loaded.
This procedure was described in Par. 5.76.

(e) The address counter is controlled by the

address counter control logic previously
described (Par. 5.67). Under normal oper-
ating conditions the counter is stepped at a
2kc rate. It presents address counts 0 to 127
to the character generator logic and by con-
trolling the seventh stage the counts can be
shifted from between 0 and 63 to counts be-
tween 64 and 127. The station numbers are
stored between counts 0 and 55. The various
control information is stored in address
counts greater than 64. See Table 4 which
lists the call control addresses and as-
sociated control information stored in the
memory.

(f) The 16 outputs of the decimal converters

are used to sample 1 of 64 selection
gates. One set of binary to decimal convert-

ers has outputs for the first 8 counts (0 to 7).
The second set of converters has outputs

ranging between 8 and 56. The outputs of the
converters has outputs defined as: 0, 1, 2, 3,
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4,5,6,7,0', 8, 16, 24, 32, 40, 48, and 56.
For example, a count of 25 is represented by
outputs on leads 1 and 24.

(g) As stated previously, the station selec-

tion gates are arranged to form an 8 by
8 matrix which is logically illustrated in
Figure 24.

(h) In Figure 24, each dot in the matrix

represents a three-input NOR gate.
Two of the inputs originate at the binary to
decimal converters. The third input orig-
inates from a set of station select and trou-
ble contacts as shown. For example, if STA-
TION NUMBERS button 25 is selected, the nor-
mally closed contact S25 is open and the NOR
gate is unblinded. As the address counter
steps, each gate is sampled as indicated in
the Figure 24. When a count of 25 is reached
this particular NOR gate is enabled and its
output goes to ground as shown in Figure 24.
The output of NOR gates are OR'd together
so that a single output called the station
sample is generated. This signal is forward-
ed to the address counter control and an ad-
dress available signal is generatedalong with
aread/restore command tothe character gen-
erator logic. Therefore, for each selected
station number, a station sample pulse re-
sults when the address counter samples the
respective gate. Since only 55 station but-
tons are on the control panel, there are 55
station selectgates. At the count of 62 a gate
is sampled and a signal is generated called
end of scan. This signal is used to control
other logic and is also used to reset the ad-
dress counter to the count of 63.

(i) The start and preamble selection gates

are arranged as the station selection
gates and are shown on sheet 5 of 6545WD.
The gates at the top of the schematic com-

‘prise the start selection gates which are

sampled by the address counter during the
start mode. Two of the inputs to these gates
are derived from the address counter decimal
converter and the third input is derived from
logic which represents selected conditions
for the originating call such as level of
priority and whether the call is a multi-
address or broadcast. The respective binary
information is stored in the memory at ad-
dress counts greater than 64. The data is
read out of the memory, converted, and sub-
sequently toned-out as control tones to the
Telephone Equipment Cabinet. RefertoTable
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4 which lists the address counts used during
the start and preamble modes and the cor-
responding binary information stored in the
memory along with its control function. If
the originating call is routine (no priority)
and a single address call, none of the start
gates will be enabled and the only signal gen-
erated is the end of start signal.

(j) Each time the address counter samples a

start selection gate which is not blinded,
a start sample signal is generated; however,
an address available signal is only generated,
from the start sample, inthe address counter
control if the set is in the start mode. Also,
during the start mode, the seventh stage of
address counter is in the 1 condition, making
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Figure 24 - Station Selection Gate Matrix, Functional Diagram
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addresses presented to the character gen-
erator logic 64 or greater.

5.89 The preamble selection gates (bottom of

6545WD, sheet 5) are sampled during the
preamble mode. Four basic pieces of control
information are toned to the receive station(s)
during the preamble mode: speed, code, type of
error control, punch on/off and a go data tone.
The signals from these selected gates produce
a preamble sample signal which is presented to
the address counter control and an address
available signalis subsequently generated. Also
during the preamble mode the seventh stage of
binary counter is inthe 1 state and the addresses
presented to the character generator range be-
tween counts 64 and 127. The last preamble
gate sampled is used to generate an end of pre-
amble signal. This signal is presented to the
address counter controland the address counter
is reset. The end of preamble signal is also
used to reset the no-response timers and to
trigger the send data control circuit.
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B. Start Mode (Figure 23 and 6545WD, Sheet 4)

5.90 The following description describes the

operation of the address counter and as-
sociated logic during the start mode. In this
description it is assumed that a flash call is
being originated. ’

(a) After the completion of the preliminary

scan a transmitter auto-start pulse is
generated in the auto-start control logic.
This pulse is used to set the seventh stage of
the address counter 4B8/ZA109-A thus ap-
plying a 0volt signal on lead(64)to the char-
acter generator logic. This automatically
makes all address counts presented to the
character generator 64 or greater and the
flip-flop will remain in this state until the
counter is reset.

(b) The address counter is started when a
delay start dial signal is received from
the Telephone Equipment Cabinet so that

TABLE 4 - ADDRESSES AND BINARY INFORMATION

; Adfiress . Conversion
Memory (B.mary Memory Information (Bits) Contr_ol Tone
Address 1 2Ef‘;3n1%163%t)64 b1 b2 b3 bd b5 b6 bT b8 b9 b10 b1 b1z| o | Out Digits
s| 65 |1]olojojo|o|1|1|o|1|{1]|0]|0]0]|0|0| 0] 0| 0 |Flash Override 13
T| 66 [o[]ojooo]1 [o[1]1]1]of0o[0]0fo[0]0[0 |Flash 14
r| 67 |1|ilojofo]o{1 [of1]o[1]o]ofo]ofo]o [0 0 |immediate 15
T 68 |olo[1jojo|o|1|1]1]|1]1]0]0[0|0|0]0 |00 [Priority 16
M 69 1/ol1jofo|loj1|1|[0fO|1({0|O|1{O(1]1 | O] O |Multi-Address 943
8 70 |ol1|ijojo]o|1|1]oo|1]1]o]o[1]{0| 1| 1] 0 |Broadcast 996
E| 71 |1]1]1jo]o|o]1 Not Used End of Start -
72 |olojo[t{ofo[1 [ofo]o ofofo]ofofoJo oo [2s00% 0
| | 73 [|1lolo/1]o|o[1]o[1|o]o|o|ololofo|o] o]0 |1200 9
IE‘ 714 |ol1folt{o]ol1[1]1]o]o]o]o]o]ofo]o] o]0 [600 3
al 7 [ififofifolo]1 [o]ofo]1]ofofo|ofo|0o | 0] 0 |Baudot 8
g‘% oloj1l1{o]o|1 [o]ofo]o]o]o]o|ofo|0o | 0] 0 [Ascu* 0
Ll 7 lilolililo]o]1Jo1]1]o]o]o]olofo]o| o]0 |EDC 6
El 18 |ol1[1|1]olo[1[o]o]o]o|ofolo|ofo|o] o]0 |ED* 0
m|l 79 [ifififi]olo]1 [1]ofof1]ofofo[ofo[o] o 0 | Punchon 9
g 80 |ofoolo[1[o]1 [o[o]ofofofo]ofofo[o0 |00 [Punchott* 0
E 81 1/0/0/0f{1[{0|1}10{0]1]0]|0|0|(0[(0f0O|0]| 0| O |GoData 4
82 o[1/0(0(1]0(1 |= - Not Used > | End of Preamble -

*Indicates normal reset conditions.
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pertinent start information, such as level of
priority and type of call being originated, can
be toned-out.

(c) In this case a flash call is being origi-

nated and the input on JA1-F8 is at -6
volts. This signal is derived from inverter
4C3/7ZG119-D in the precedence and mode
control logic (6547TWD, sheet 4).

(d) When the address counter has received

three counter drive pulses, which actu-
ally represents a binary count of 2, flip-flops
4C2/7ZA110-B and 4C8/ZA109-A are in the
set 1 condition. The binary countis 0 1 0
0 0 0 1 which is address count 66. At this
particular count, emitter followers 4F2/
7ZA117-C and 4F5/ZA117-J outputs are -6
volts. Two negative outputs defined as (0')
and (2) enable the start NOR gate 5B3/
7ZA303-C which results in a 0 volt signal on
the output. The output of this gate is com-
bined with three other NOR gates so that if
one or more is enabled a 0volt signal results
which in turn blinds NOR gate 5C7/ZA305-A.
The output of NOR gate 5C7/ZA305-A goes to
-6 volts which in turn is applied to inverter
5D7/7ZA302-B. The output of this inverter
goes to 0 volt and the start sample signal is
generated. This output remains at 0 volt
until the counter is restarted. The positive
start sample signal is presented to the ad-
dress counter control which results in an
address available signal, the counter drive
pulses are removed and a read/restore
command is presented to the character gen-
erator logic. The data stored in memory ad-
dress 66 is read-out and the information de-
fined as memory output is forwarded to the
tone-out control by the character generator
logic. The data is subsequently converted
and toned-out as tone 14 representing a flash
call.

(e) A tone-out complete signal starts the

address counter again and, if a single
address call is originated, the next start
selection gate enabled is NOR gate 5C7/
ZA303-A. This gate is sampled at count of
7 which is actually address count 71(64 +7).
At this time the inverted output of the sev-
enth stage of the address counter (64I) un-
blinds this gate, and at count 71 its output
goes to ground. This signal is applied to in-
verter 5C7/ZA302-A and a 0 to -6 volt sig-
nal (end of start) is generated and applied to
the address counter control and other logic.
The end of start signal results in a counter
reset pulse and therefore the address coun-
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ter is reset to count of 63. The end of start
signal is also used to start a no-response
timer, described in a subsequent paragraph.

C. Dial Numbers Mode

5.91 The following is a detailed description of

what occurs in the address counter and
associated logic when the station selection gates
are sampled for toning out the abbreviated three-
digit number during the dial numbers mode. It
is assumed that station button 25 has been se-
lected, representing the three-digit sequence
695.

(a) After the first stage (4C2/ZA110-A) of

the address counter has received 26
drive pulses from the address counter con-
trol, flip-flops 4C2/ZA110-A, 4C5/ZA111-A
and B are in the set 1 condition. This repre-
sents a binary number as follows:

1 o o 1 1 0 O

2% 0l 0?+23 42t i0®+0% - 25
Therefore, leads 1, 8, and16 to the charac-
ter generator logic (memory control) are at
0 volts, the others are at -6 volts, thus rep-
resenting the address count 25. Inthe 0 to 7
binary to decimal converter NOR gate 4D2/
ZA114-B is enabled since inputs 5, 6 and 7
are at -6 volts at this time. The output of
emitter follower 4F2/ZA117-B is at -6 volts.
This output is defined as lead (1). At the
same time, NOR gate 4D6/ZA113-E in the 8
to 32 decimal converter is enabled since in-
puts 8, 9, and 10areall at -6 volts. There-
fore, the output of emitter follower 4F6/
ZA117-M goes to -6 volts. This output is
lead (24).

(b) Referring to the station select gates (1

to 31) on sheet 6 of 6545WD, the -6 volt
signals on output leads 1and 24 from the ad-
dress counter are applied to NOR gate 6E5/
ZA308-C, inputs 28 and 29 respectively. In-
put 30is open circuit since station select re-
lay 25 is energized. With inputs 28 and 29 at
-6 volts, NOR gate 6E5/ZA308-C is enabled
and its output, pin 20, goes to ground. The 0
volt signal is then applied to NOR gate 6D8/
ZA308-A and the output of this gate goes to
-6 volts. The -6 volt signal from this gate
is then applied to inverter 6D8/ZA302-F
which results in a -6 to 0 volt signal ap-
pearing on pin 27 of the inverter. Note that
the outputs of inverters 6D8/ZA302-E, F and
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7D8/ZA302-G, H are connected together to
form an OR function. These inverters in
turn drive the emitter of inhibit gate 7D6/
ZA123-K and a positive station sample signal
is subsequently presented to the address
counter control logic, inverter 3E2/ZA105-
22. This signal remains positive until the
counter is restarted by the address counter
control. Since the auto-send control is in the
dial numbers mode, the address available
flip-flop in the address counter control is
triggered, the counter drive pulses are blind-
ed, and a read/restore command is presented
to the character generator logic. The data
representing the 3-digit number is presented
to the tone-out converter (6546WD, sheet 3)
and converted as illustrated in the block
diagram, Figure 25.

(c¢) A tone-out complete signal restarts the
address counter when a count of 62 is
reached as represented by the binary count:

o 1 1 1 1 1 0

00+21+22+23+24+25+06 = 62
A -6 volts signal appears on outputs (6) and
(56) from the address counter emitter fol-
lower 4F4/ZA117-G and R respectively.
These outputs drive NOR gate TE7/ZA312-F
in the station selection gates logic which
enables this gate and consequently results in
a ground signal being applied to the 25-mi-
crosecond signal delay TE8/ZA124-A. The
positive delayed signal drives inverter TE8/
ZA302-K. The signal also appears on con-
nector pin JA2-G5. The latter output is ap-

~ plied to the tone-out control logic in order to

generate an end of dialing signal. The in-
verted end of scan. signal is used for other
control to perform the following functions:

(1) To generate a counter reset pulse.
(2) To set the auto-start flip-flop.

(3) To generate a reset if no stations are
connected.

(4) To advance the auto-send control.

(5) To generate a logic reset at the end
of an automatically derived call.

(d) When the counter resets to count 63, all

the address counter flip-flops are set to
the 1 condition except the seventh stage. At
count 63, NOR gate TET/ZA312-G in the sta-
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tion selection gate logic is enabled, applying
a ground signal to power amplifier 7F8/
ZA221. The power amplifier output goes to
ground and this signal is used to light the
COUNTER RESET indicator located on the
module A front panel and indicates the coun-
ter is in the reset condition. This light is
extinguished whenever the address counter
is being stepped, and serves as a mainte-
nance guide for determining the condition of
the address counter.

D. Preamble Mode

5.92 The following description pertainsto op-

eration during the preamble mode when
the address counter samples the preamble gates.
Six gates are then enabled representing speed,
code, error control, punch on/off, go data, and
end of preamble. Their respective addresses
are listed in Table 4.

(a) When the auto-send control is advanced

tothe preamble mode, a positive signal is
generated which sets flip-flop 4C8/ZA109-A
in the address counter to the 1 condition via
the set 1A input. This flip-flop unblinds gates
3F4/7ZA106-D and F in the address counter
control logic and also unblinds the preamble
selection NOR gate TE7/ZA315-A.

(b) The NOR gates at the bottom of sheet 5

of 6545WD comprise the preamble gates:
ZA304-A to G, ZA313-E to G and ZA315-A.
The outputs of these gates drive NOR gate
5D6/ZA306-A. When a selected gate is
sampled, the output of this gate goes from 0
to -6 volts. This negative signal is then ap-
plied to inverter 5D7/ZA302-C anda positive
preamble sample is generated. This signal
is presented to the address counter control
logic and remains at 0 volt until the counter
is started again by the address counter con-
trol. The address counter drive pulses are
removed and an address available signal and
a read/restore command is generated. The
information is read out of the memory, con-
verted, and subsequently toned-out.

(e¢) After all of the control conditions have

been toned-out, NOR gate 5E7/ZA315-A
is sampled, representing a count of 82. This
gate is enabled, its output goes to ground
driving inverter 5E7/ZA302-D. A 0 to -6
volt signal from the inverter defined as end
of preamble is forwarded to the address
counter control which results in a counter
reset pulse. The end of preamble signal is
also used to trigger other logic.
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Figure 25 - Dial-Out Logic, Block Diagram

E. Loading of Station Numbers

5.93 The provision made in the logic for load-

ing the station numbers is described in
Par. 5.71. The following paragraphs describe
how the station selection gates are arranged so
that, under normal conditions, only certain sta-
tion switches can be selected and new station
numbers loaded. As stated previously, there

are 55 STATION NUMBERS buttons on the control
panel representing 55 addresses in the memory
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where 55 three-digit sequences can be stored.
In the first 50 addresses the fixed binary in-
formation representing the three-digit number
sequences corresponding to those appearing
under the STATION NUMBERS buttons are stored.
This information canonly be changedunder cer-
tain test conditions. The last five STATION

NUMBERS buttons are considered SPARES and
are not associated with a fixed repertory. They

represent memory addresses 51 through 55.
The operator can load any three-digit sequence



in ‘memory addresses 51 through 55 using the
programmer switch on the control panel. Refer
to Figure 21 which is a functional block diagram
of the load logic.

(a) The circuit that prevents the operator’
from loading the first 50 addresses is:
inhibit gate 7D6/ZA123-K in the station
selection gate logic. Refer to schematic
6545WD, sheet 7. The emitter of the gate is
driven by the outputs from the first 50 select
gates. The base input (34) is driven by the
clear/write flip-flop in the address counter
control through test switch 7D7/SA18. If, for
example, station button 25 is selected and the
LOAD button is depressed, the address coun-
ter will start and a positive signal will ap-
pear on input 33 of inhibit gate 7D6/ZA123-K
when the counter reaches a count of 25. This
gate is blinded since the normal output of the
clear/write flip-flop, 3E6/ZA108-C, drives
input 34 of the inhibit gate which is 0 volt at
this time; therefore, the gate is inhibited and
its output remains at -6 volts and no station
sample signal is presented to the .address
counter control logic. The address counter
continues stepping and the no clear/write
signal is generated by the address counter
control. The counter continues to step until
an end of scan signal results in a counter
‘reset pulse applied to the address counter.
The output of inhibit gate 7D6/ZA123-K is
connected to the output of inverter 7D5/
7ZA320-K. The latter circuit will go to 0 volt
forwarding a station sample signal to the
address counter if any of the station select
NOR gates TE4/ZA314-A to G and TE5/
7ZA313-B which represent address counts 51
through 55 are enabled. The clear/write
flip-flop does not effect a sample signal from
inverter 7D5/7ZA320-K. The station sample
signal remains positive until the LOAD button
is depressed again which starts the counter
or the counter is reset by pressing the PANEL
RESET button.

(b) To facilitate a means of loading the first

fifty stations a CLEAR/WRITE switch
7D7/SA18 is located on the front panel of
module A. When placed in the ALL ST. (all
statiens) position, a -6 volt signal is applied
toinput 34 of inhibit gate 7TD6/ZA123-K, open-
ing the gate and disabling the lead from the
clear/write flip-flop in the address counter
control. Therefore, if any of the first 50

buttons are selected to load numbers and the
LOAD button is depressed, the first station

selection gate that is enabled will result in a
positive station sample signal from the out-
put of inhibit gate 7D6/ZA123-K.
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TROUBLE ENCODER DRIVE AND TROUBLE
LOGIC (6545WD, Sheet 9)

A. General

5.94 This logic is used during the dial re-

sponse, RU1, and RU2 modes to direct a
trouble sample signal tothe appropriate trouble
relay, latching up that relay. Latching of the
trouble relay will indicate those stations not
connected or not responding during the RU1 or
RU2 mode by turning the associated STATION
NUMBERS button red at the control panel. The
trouble relay willalso remove this station from
subsequent pollings. That is, if a station does
not respond during the RU1l mode, it is not
polled when the HSSR Set is in the RU2 mode.
The station trouble andselectrelayis described
in Par.5.30. The paragraphs following describe
how the trouble relays-are latched and the cir-
cuitry affected by them.

B. Block Diagram Description

5.95 Figure 26 is a block diagram of the sta-

tion trouble logic. The address counter
is the nucleus of this logic. Its output drives the
trouble encoder drive logic. The tone-in logic
decodes signals from the Telephone Equipment
Cabinet representing the answer-back tones such
as station busy, reorder, or out of service.
These generate a trouble sample pulse in the
dial response mode while the no acknowledge
timer generates a trouble sample pulse in RU1
and RU2. The trouble sample pulse is forwarded
tothe trouble encoder drive logic which inturn is
primed by the auto-send control when the set is
in the dial response, RUl, or RU2 modes. The
trouble sample pulse starts the timing circuit
and the input gates are unblinded and signals are
subsequently presented to the station trouble

‘encoder, representing the binary input from the

address counter.

5.96 The station trouble encoder drive con-
sists basically of power amplifiers and

' timing circuitryfor driving relays inthe trouble

encoder.

5.97 The trouble encoder is essentially a set
of relays (KS1, KS3, KS4, KS5, KS6,
KS8) forming a relay tree which is a 6 to 64
binary to decimal converter. A typical relay
tree circuit is illustrated in Figure 27 which is
arrangedtoform a 3 to 8 binaryto decimal con-
verter. In the figure, a 1 represents a signal
which energizes a relay. In the example, a
binary count of six is presented to relays A, B,
and Cresulting in Band C being energized and a
sample input signal is directed to output 6.
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5.98 Specific relays in the trouble encoder

are energized according tothe binary in-
put, derived from the address counter. After
the relays are energized, a trouble sample sig-
nal is forwarded to the station trouble encoder
which operates a relay in this logic to generate
a sample signal. In the trouble encoder, the
sample signal is directed to the station trouble
relay related to the address. Therefore, a
particular STATION NUMBERS button, and con-
sequently the red trouble lamp, is turned on and
the white lamp (selected condition) is turned
off under the button. In Figure 24, station but-
ton 25 is used as an example. In this case con-
tact S25 would be opened indicating the station
button 25 has been selected for dialing. As-
suming station 25 is in trouble, a binary count
of 25 is then presented on 6 leads to the station
trouble encoder and trouble relay (T25) is en-
ergized by the sample signal. Therefore,
transfer contacts labeled T25 are operated
turning on the red lamp under the station button
25 and turning off the white select lamp. The
trouble relay also blinds the station selection
gate. Other circuits are controlled by the trou-
ble relays as previously described.

5.99 Printout of the station status takes place

simultaneously with the operations de-
scribed above. The address counter remains at
a particular count until it is restarted by the
address counter.

C. Trouble Encoder Drive Logic

5.100 The following is adetailed description of

the trouble encoder drive logic. It is as-
sumed that the station related tobutton 25 onthe
control panel is busy and the HSSR Set is in the
dial response mode.

5.101 Referring to the trouble encoder drive

logic (sheet 9 of 6545WD), input 13 of
NOR gate 9B2/ZA119-A is at 0 volt. This sig-
nal is derived from the auto-send control indi-
cating the dial respounse mode. Therefore, the
output of this gate is at -6 volts which drives
inverter 9C2/ZA320-H. The output of the in-
verter is used to prime flip-flop 9C2/ZA118-A
via the prime 1B input. Initially, all flip-flops
are in the set 0 state. In all cases, whether the
set is in the dial response or RU modes, the in-
puts from the address counter are present prior
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(MEMORY CONTROL)
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GATE
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Figure 26 - Station Trouble Logic, Block Diagram
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to the trouble sample pulse. Figure 28 shows
the timing of the trouble logic during the dial
response mode.

5.102 The inputs defined as 1, 2, 4, 8, 16, .and

32 come from the inverted side of the
address counter binary stages. A 0 to -6 volt
signal on these leads accompanied by a -6 volt
signal from inverters 9C3/ZA116-E and F will
enable the respective NOR gates 9D4/ZA119-B
to G. j

5.103 Since the station associated with address

counter 25 is busy, leads 1, 8, and 16 from
the address counter are at -6 volts. The re-
maining leads are at-0volt. An 800-microsecond
positive trouble sample pulse is generated upon
receipt of a busy tone from the Telephone Equip-
ment Cabinet on the tone-in leads. The BZ sig-
nal from the tone logic (module B) is presented
to NOR gate 10F1/ZA517-A (6545WD, sheet 10)
and passed on to the trouble encoder logic as a
trouble sample pulse. Note that in the printout
control logic, NOR gate 10F1/ZA517-A is also
used for gating the out of service (OS), reorder
(RO), and no acknowledge conditions. The trou-
ble sample pulse (-6 to 0 volts, 800 microsec-
onds in duration) is applied to the set 1A input
of flip-flop 9C2/ZA118-A which sets it to the 1
condition since it is primed at this time. Its
normal output goes to O volt and this signal is
applied to inverters 9C3/ZA116-E and F, which
enable NOR gates 9C4/ZA119-C, D and G. The
normal output of the flip-flop applies a ground
signal to the gated oscillator 9B4/ZA122 and 30
milliseconds later a positive pulse (10 to 20
microseconds) appears at the output of the gated
oscillator which is used to trigger flip-flop
9B5/ZA118-B.

5.104 At this time the outputs of NOR gates

9D4/ZA119-C,Dand G goto ground since
the input from address counter defined as 32
is at 0 volts. The output of inverter 9D3/
ZA123-A is at -6 volts which unblinds inhibit
gates 9B6/ZA123-B, D, F, and H. However,
only inhibit gates 9B6/ZA123-B, D, and H are
enabled since their respective emitters are at
0 volt ‘(these being signals derived from NOR
gates 9D4/ZA119-C, D, and G respectively).
Therefore 0volt signals are applied to the pow-
er amplifiers 9D6/ZA220-A and B and 9F6/
ZA221-A. The outputs of these power ampli-
fiers go from -28 volts to 0 volt and the signals
via JA1-H1, H4, and H5 are presented to the
trouble encoder logic. As a result, relays K1,
K5, and K6 inthe trouble encoder are energized.
Se2 sheet 6 of 6548WD. Therefore, relay con-
tacts K8-1B, K6-1M, K5-AM, K4-4B, K3-7B,and
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K2-8M are closed. Relay K9 is momentarily
energized by the sample signal. Relay contact
K9-8M is closed, thus completing a circuit path
from 48 volts to the trouble relay (station 25)
located on circuit card 5F3/2S107, input on pin
7. A trouble relay on this card is energized and
latched and the trouble lampunder stationbutton
25 is lighted.

5.105 The sample signal which drives relay K9

also originates in the trouble encoder
drive and is delayed to make sure the corre-
sponding relays which direct the sample signal
to proper trouble relay are properly energized.
Referring to the trouble encoder drive logic
(6545WD, sheet 9), when flip-flop 9C2/ZA118-A
applies a ground signal to a gated oscillator
9B4/7ZA122, 30 milliseconds later a positive
pulse is generated by the oscillator which sets
flip-flop 9B5/ZA118-B to the 1 condition. The
normal output of this flip-flop drives a second
gated oscillator 9B6/ZA222. The 0 volt signal
starts the oscillator and 30 milliseconds later
a positive pulse is generated.

5.106 The normal output of flip-flop 9B5/
ZA118-B remains positive for 30 milli-
seconds and drives power amplifier 9C6/ZA120.
Consequently, the output of the power amplifier
goes from -28 to 0 volt for 30 milliseconds and
energizes the sample relay K9 in the trouble en-
coder, generating a 48 volt sample signal ap-
proximately 30 milliseconds in duration.

5.107 The output of gated oscillator 9B6/

ZA222 is used to reset both flip-flops
in this logic to the 0 state, and the NOR gates
are blinded. The outputs of the power ampli-
fiers go to -28 volts and the relays in the trou-
ble encoder logic are de-energized.

5.108 The same operations occur when the
HSSR Set is in the RU1 or RU2 mode.
The overall timing is shown in Figure 28.

5.109 Inhibits in the trouble encoder drive

serve to reverse the outputs. This re-
versal occurs on the count of 32 energizing
trouble sample relay K8. The +48 volt sample
signal from K9-8M is directed through relay
contact K8-1M to station trouble relays 33 to
55. With the trouble encoder drive at a count of
32 plus, lead (32) is at -6 volts and the output of
inverter 9D3/ZA123-A is ground. If, for ex-
ample, the (1) lead from the address counter is
-6 volts which enables NOR gate 9F4/ZA119-G,
inhibit gate 9F5/ZA123-H is blinded and relay
K1 is not energized since the output on JA1-H1
remains at -28 volts; however, relay K6 is en-
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ergizedsince the power amplifier 9D6/ZA220-A
is turned on as a result of inhibit gate 9D6/
ZA123-C being enabled. The inputs from the ad-
dress counter can be traced to show that (1)
goes to (16), (2) goes to (8), (4) goes to (4), (8)
goes to (2), and (16) goes to (1).

5.110 Test pushbutton TROUBLE SAMPLE

(9C2/SA13) is provided on module A for
testing the trouble encoder drive logic, the
trouble encoder relays, and the station trouble
relays. In a test, the address counter is made
to count to the desired address. When flip-flop
9C2/ZA118-A is primed and the TROUBLE

SAMPLE button depressed, the operations pre-

viously described will occur. .

AUTO-SEND CONTROL (6545WD, Sheet 8)
A. General (Figure 12)

5.111 The auto-send control is basically a
program counter which controls and
indicates the transmitting sequences automati-
cally. The logic consists of a three-stage binary
counter which drives a binary to decimal con-
verter (3 to 8) thus providing seven discrete op-
erating modes and a reset (idle) condition.

Normal Sequence

5.112 The normalautomatic sequences are as
follows:

(a) Reset: Idle condition - automatic send

control waits for a negative delay start-
dial, 400 microseconds in duration, from
module B, and advances the program to the
start mode.

(b) Start: Tone-out to Telephone Equipment

Cabinet priority and type of call 943 -
multi-address, 996 - broadcast. A negative
dial numbers signal advances the program.

(c) DialNumbers: Tone-out all station num-

bers selected on the control panel. A
negative 200-microsecond end of scan signal
advances the program counter.

(d) Dial Responses: The dialed stations.

status are received from the ESS via the
tone-in logic. Their respective status is re-
corded on the control panel and printer page
copy. A negative off-hook-in signal advances
the program counter to the preamble mode.
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(e) Preamble: Tone-out controltones to the

receive stations in order to prepare unit.
Energize send data control lead. A negative
receiver sync complete signal advances pro-
gram to the RU1 mode.

(f) RU1l: Poll all connected stations by

sending their respective call numbers
via the send data lead and wait for an ac-
knowledge response via the tone-in logic. If
a station does not respond, recordthis condi-
tion on the control panel and print station and
status on the printer page copy. A negative
200-microsecondend of scansignal advances
the auto-send control program counter.

(g) Message: Transmission logic is in con-

trol. Start of message and message
heading is sent. High speed readeris started
and message is transmitted. A negative send
RU2 signal derived in the transmission logic
advances the auto-send control.

(h) RU2: Poll stations again as in the RU1

mode to determine the status of stations

- after the message has been transmitted. A

200-microsecondend of scanis gated to gen-

erate an auto-call complete signal and the

HSSR Set is reset and the set goes to the on-
hook (idle) condition.

Broadcast Sequence

5.113 The auto-sendsequence varies from the

normal sequence during a broadcast call
when the sequence advances from the start to the
preamble mode, by-passing the dial numbers
and dial response modes.

B. Auto-Send Control Detailed Description

5.114 General: The auto-send control logic

is located in module A and is schemati-
cally shown on sheet 8 of 6545WD. The follow-
ing is a detailed description of this logic.

5.115 Binary Counter: The binary counter

consists of three flip-flops (8B5/
ZA321-A, B,and C) which count from 0 to 7 and
sequentially control the events previously enu-
meratedduring the sending of anautomatic call.
The flip-flop outputs drive 8 NOR gates (8C4/
ZA317-A to G, and 8C2/ZA316-F) arranged in
the circuit to form a binary to decimal con-
verter. As the counter advances, only one NOR
gate in the converter is enabled representing a
specific count. The outputs of these NOR gates,
in turn, present various control signals to other
logic to prime circuits within the call control.
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The outputs of the 8 NOR gates also drive 8 in-
verters (8E4/ZA319-A to H) and for any given
count, only one inverter output is at -6 volts.
The remaining inverter outputs are at 0 volt.
Therefore, only one of the NOR gates located at
the bottom of 6545WD, sheet 8 is unblinded and
is enabled upon receipt of a negative (0 to -6
volts) signal on the second input to respective
gate. The outputs of the lower gates, specifically
NOR gates 8F3/ZA315-E, F, and G, and 8F5/
ZA316-A, B, C, and E, are connected together to
drive OR gate 8F4/ZA327-E. The output of this
gateis fed back to 100-microsecond signal delay
8B3/ZA325-A. The outputof the siganl delay in
turn drives the first stage of the binary counter.
When a particular gate at the bottom of 6545WD,
sheet 8, is unblinded and the proper control sig-
nal is received, enabling the gate, a delayed
positive signal is applied tothe first binary stage
and the counter is steppedto the next count. The
gate is then blinded and the signal is removed.
Initially, the auto-sendcontrol logic is in the re-
set condition (count 0).

5.116 Single or Multi-Address Calls: When a
single or multi-address call is origi-
nated the sequence is as follows:

(a) The auto-start control generates a trans-

mitter auto-start pulse and the HSSR Set
goes off-hook. In the auto-send control all
flip-flops are set 0 (since the binary counter
is in the reset condition). NOR gate 8C2/
ZA316-F is enabled since all inputs to this
gate are at -6 volts at this time. This rep-
resents a count of 0. The 0 volt output of
this gate is applied to inverter 8E2/ZA319-H
holding it off and unblinding NOR gate 8F2/
ZA316-E.

(b) The first signal that the HSSR Set re-

ceives after the set goes off-hook is a
delay start dial signal (200-millisecond +50
milliseconds off) from the Telephone Equip-
ment Cabinet. This signal is reshaped in
module B (refer to sheet 1 of 6546WD) and a
negative delay start dial signal 400 micro-
seconds in duration is received on pin JA2-
F8 and is presented to NOR gate 8F2/
ZA316-E. This gate is enabled and a -6 to 0
volt signal is applied to OR gate 8F4/
ZA327-E. The output of the OR gate goes
positive and a positive signal is applied to
100-microsecond signal delay 8B3/ZA325-A.
The positive delayed output of the signal delay
drives the first counter stage 8B4/ZA321-A
and the counter advances to a count of 1, in-
hibiting NOR gate 8C2/ZA316-F. As a result,
NOR gate 8F2/ZA316-E is inhibited and the

Page 78

positive signal is removed from the input of
the signal delay. The result is a 100-micro-
second positive pulse appearing on the input
of the signal delay every time the program
counter is advanced. Each time a 100-mi-
crosecond pulse is generated, the delayed
signalis applied to the start address counter
logic at delay start scan flip-flop 2C3/
ZA525-A.

(c) At the countof 1, whichis the start mode,

NOR gate 8C3/ZA317-A is enabled pro-
viding a positive priming signal to logic in
module B. This signal is also used to drive
a power amplifier in module B (9B3/ZB325-A)
which in turn drives the start transmitter
sequence indicator on the controlpanelto in-
dicate the set is in the start mode. The in-
verted output is used to unblind the appropri-
ate gates in the address counter control logic
and also to unblind NOR gate 8F2/ZA315-E
to prepare this gate for the next signal (a
negative dial numbers signal 200 microsec-
onds in duration originating in the auto-start
control). The NOR gate 8F2/ZA315-E is
enabled and a 100-microsecond positive sig-
nal is generated again. The binary counter
then is advanced to count 2. At the count of
2 NOR gate 8F3/ZA315-F is primed, the
transmitter sequence indicates dial numbers
mode, and when the address counter reaches
the end of scan, the auto-send control steps
to the dial response mode. The address
counter is started and stops at the first se-
lected station number address and waits for
the station status response via the tone-in
logic. The auto-send control is advanced
each time the appropriate control signal is
received.

(d) These signals are applied to NOR gates
8F3/ZA315-E, F, G, and 8F5/ZA136-A,
B, C, D, and E.

(e) NOR gate 8F6/ZA316-D is primed at a
count of 7 (when the set is in the RU2
mode). After all the stations have been
polled in the RU2 mode, an end of scan sig-
nal is generated when the address counter
samples the associated selection gate TE7/
ZA312-F. This negative end of scan signal,
which is 200 microseconds in duration, is
applied to NOR gate 8F6/ZA316-D which
enables this gate. A positive signal defined
as auto-call complete is generated and ap-
plied to NOR gate 2B6/ZA318-F, located in

‘the start address counter control logic

(6545WD, sheet 2). A reset A pulse is pre-
sented to the delay disconnect logic located



in module B via connector pin JA2-G8. Ap-
proximately 500 milliseconds later a logic
reset pulse is applied to all logic and the
HSSR Set goes back on-hook and the automatic
call is completed.

5.117 Broadcast Calls: If a broadcast call is

originated, the auto-send control logic
is arrangedso that certain operating modes are
by-passed. This is accomplished by inhibit gate
8A5/ZA320-D, inverter 8B7/ZA319-K, and NOR
gate 8B7/ZA316-G.

(a) When the HSSR Set is used to originate a

single or multi-address call, inhibit gate
8A5/7ZA320-D is normally enabled when the
second counter stage, flip-flop 8B5/ZA321-B
is in the set 0 condition. This counter ele-
ment is being primed on P1B through this
inhibit gate. Input 14 to the inhibit is at -6
volts since NOR gate 8B7/ZA316-Gis blinded
by a ground signal from the NC contacts of
the broadcast relay located in the relay rack.
Therefore, the binary counter counts in the
normal manner.

(b) However, in a broadcast call, the trans-
mitting sequence advances from the
start to the preamble mode. This is accom-
plished by unblinding NOR gate 8B7/ZA316-G.
The groundsignal from the NC contact of the
broadcast relay is removed from this gate
since the broadcast relay is energized.

(¢) In this case the delay start dial signal

from the Telephone Equipment Cabinet
advances the auto-send control to the start
mode and NOR gate 8D3/ZA317-A is enabled.
The 0 volt signal from the NOR gate is applied
to inverter 8B7/ZA319-K. A -6 volt signal
from the inverter is presentedto the input of
NOR gate 8B7/ZA316-G. Input 2 of the gate
(-6 volts) is a signal derivedfrom the normal
output of the third stage in the counter.
Therefore NOR gate 8B7/ZA316-G is enabled,
its output goes to ground to blind inhibit gate
8A5/7ZA320-D and at the same time prime
the 'P1A input of the third element of the
counter. The output of the inhibit gate goes
to -6 volts and the P1B input of the second
binary element is no longer primed. The
auto-send controlis now ready to receive the
next signal (dial numbers) from the auto-
start control.

(d) Thenegative dial numbers signalenables

NOR gate 8F3/ZA315-E, resulting in a
positive signal on the output of OR gate 8F4/
ZA327-E. Consequently, a delayed positive
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pulse from the output of signal delay ZA325-A
is applied to the set 1B and 0B inputs of flip-
flop 8B4/ZA321-A, resetting this flip-flop to
the 0 state. The positive pulse from the sig-
nal delay is also presented to the set 1A in-
put of flip-flop 8B6/ZA321-C. Since the P1A
input of this flip-flop is at 0 volt, it is set to
the 1 state forcing the binary counter to a
count of 4. At this count, NOR gate 8C4/
ZA317-D is enabled and the auto-send con-
trol is in the preamble mode. When flip-flop
8B6/ZA321-C was triggered, its normal out-
put blinded NOR gate 8B7/ZA316-G which
removed the prime signal on the P1A input of
flip-flop 8B6/ZA321-C. It also enables in-
hibit gate 8B5/ZA320-D by applying a -6 volt
signal to input 14. The auto-send control
waits for the next signal (receiver in sync).
This signal advances the binary counter to a
count of 5 which represents the RUl1 mode.
When the auto-send control receives the ap-
propriate signals, the counter advances to
counts 6, 7, and 0 which are the message,
RU2, and reset conditions respectively.

5.118 Test Features: Since the auto-send

logic controls several gates in other
logic blocks a means is provided to manually
advance the sequence counter to the desired
operating mode to facilitate testing the call
control and other logic. This is accomplished
by depressing TRANS PROG. ADVANCE push-
button (8B2/SA5) located on the module A front
panel. The TRANSMIT OPERATING SEQUENCE
indicators on the control panel serve as a guide
to set up the desired operating mode.

RESPONSE PRINTOUT CONTROL AND PRINT-
OUT CONVERTER LOGIC (6545WD, Sheets 10
and 11)

A. General

5.119 The response printout control and print-

out converter logic, locatedinmodule A,
operates with the character generator andtrans-
mission logic to provide the following functions:

(a) It controls the printing of the three-digit

station numbers and their respective
status in a specifiedformat at the originating
station.

(b) It controls the sending of the three-digit

number sequences comprising the station
RU's from the originating station during the
RU1 and RU2 querying. It also controls the
printing of these numbers with their respec-
tive status on the page copy. ‘
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(c) During the off-line loading of a station

number, it controls the printing of the
station number that was loaded in the mem-
ory. '

(d) During certain test conditions, the logic

controls the printing of the station num-
ber repertory to check thatthe proper station
numbers have been loaded in the memory.

B. Block Diagram Description

5.120 The response printout controland print-

out converter andtheir important inputs
and outputs are illustratedin the block diagram,
Figure 29. Figures 30 and 31 show the related
logic usedinthe printout function during the dial
response and RU modes.

(a) The response printout control logic con-

sists of athree-stage binary counter used
for controlling the sequence of sampling the
ASCII converter, a binary to decimal con-
verter, a two-stage binary counter to column
space the printer, a timing circuit that is
activatedinthe RU mode, and necessary gates
for controlling the logic.

(b) The printout converter consists of a set

of status flip-flops (buffers) for storing
the individual status conditions throughout the
printout cycle and a set of gates arranged to
form an ASCII converter.

Incoming Signals

5.121 The main signals to the printout logic
(response printout control and con-
verter) and their functions are as follows:

(a) Character Clock - Originates within the

transmissionlogic andis a negative sig-
nal one bit wide which coincides with the 9th
bit of the serial data transmitted. It provides
the proper timing between the transmission
logic’ and the printout logic and is used to
advance the printout sequence binary counter
for character sampling. The clock signals
are present at all times when the set is in
the send condition.

(b) 2kc Clock - Derived from the address

counter control logic for the purpose of
driving the column advance counter and sup-
plying square wave column pulses to the
character generator logic.
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(c) Tone-In - These signals (800 microsec-

onds wide) are derived from the tone-in
logic and indicate the status of the dialedsta-
tions. The signals are used to set the status
flip-flops. in the printout converter and also
to activate the printout logic. The various
tones indicating station status and the ab-
breviated character sequences printedon the
page copy are listed below.

Status
Abbreviated

Tone Station Status Form
2 Out of Service (1]
5 Reorder RO
8 Connected CcO
11 Busy BZ
- 6 Acknowledge AK
Local time- No Acknowledge NA

out . :

(d) Address Available Signal (INV) - A pos-

itive signal derived in the address counter
control logic and used to initiate the sending
of the station RU.

(e) Memory Information - Four inputs orig-

inating from the character generator
(memory control) output buffer. The signals
actually come from the tone-out converter
logic and represent the binary information
read out of the memory. In this case, the
information represents station number digits.
The signals are presented to the printout
converter with a negative signal indicating a
marking condition and a positive signal indi-
cating spacing condition.

Outgoing Signals

5.122 The main signals from the printout logic

are as follows:

(a) Character Available - A negative signal

tothe transmissionlogic, from the print-
out control, requesting that the parallel data
from the converter be sampled by the serial-
izer. The character available signal remains
negative throughout the printout cycle and
when removed the transmission serializer
reverts back to sending delete characters.

“(b) Parallel Data - Seven parallel signals

from the printout character generator
are presented to the transmission logic se-
rializer. The signals are defined as levels

1 through 7. A 0 volt signal indicates a
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Figure 29 - Printout Control Logic, Block Diagram
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marking condition, and a -6 volt signal a
spacing condition. These signals are used
to prime gates in the transmission logic se-
rializer which are subsequently sampled.

(c) Memory Shift - Negative signals, 100

microseconds in duration, coinciding
with sequence counter drive pulses and pre-
sented to the character generator logic to
shift the character generator output register
so that the next set of binary information can
be presented to the printout logic. The regis-
ter is shifted four bits at a time and four shift
pulses are presented to the character gener-
ator logic.

(d) Column Advance - Square wave signals

presented at a 2kc rate to the character
generator logic to column space the printer.
Four column advance pulses are generated
and the printer is column spaced 8 character
spaces.

(e) Print/Send - A positive signal to the call

control data and clock control logic which
blinds the local deserializer input and un-
blinds the send data output to permit the send-
ing of the station RU.

(f) Trouble Sample Pulse - A positive sig-

nal 800 microseconds in duration pre-
sented to the call control trouble encoder
drive logic and activating this logic.

(g) Printout Complete - A positive signal

presented to the start address counter
control logic which triggers the delay start
scan circuit when in the RU mode so that the
address counter can proceed to the next se-
lected station gate after printout has been
completed.

Dial Response Mode (Figure 32)

5.123 Overview: The following is a concise

explanation of printout logic operation
when it is activated during the dial response
mode.

(a) -After the HSSR Set has dialed the sta-

tions automatically, it waits for the ESS
to connect the stations and to forward infor-
mation concerning the dialed staion(s) status.
The ESS generates tones representing the
station status and delivers this information
to the send terminal Telephone Equipment
Cabinet when the tone receiver converts the
tones to de levels and presents this infor-
mation to the HSSR Set on the tone-in leads.
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The responses for the dialed stations are re-
turned in the same order as the dialing oper-
ation, the first response indicating the status
of the first station dialed, the second response
the status of the second station, and so on.
The received tones indicate a station trouble
condition or the station connected condition.
The respective tone sets the proper status
flip-flop in the printout converter and also
initiates the printout sequence. I a station
trouble tone is received, the printer is column
spaced 8 characters from the left-hand mar-
gin prior to printing out the station number
and status. Thus, the page copy takes this
form: all stations connected are printed on
the left-hand margin; those stations not con-
nected are printed-out beginning 8 column
spaces from the left-hand margin.

(o) During this time, the HSSR Set has ad-

vancedtothe dial response mode and the
address counter has advanced to the first
selected station gate. The information com-
prising the station's call number appears in
the character generator output register. The
four information bits presented to the print-
out converter represents the first digit of
the 3-digit combination. This information is
converted to form an ASCII character and is
forwarded to the transmission logic serial-
izer over the parallel data outputs. The se-
rializer samples the data and transmits it
via the serial data output lead to the local
deserializer. The data is subsequently
printed on the page copy at a rate of 2000
wpm. There are 8 characters in the printing
format. For example:

68-C-0O-CR-CR-LF

.

Fixed Characters - Carriage
Return, Carriage Return,
Line Feed

Status

Station No.

(c) The printout is completed in approxi-

mately 40 milliseconds at which time
the character available signal to the trans-
mission logic is removed and delete charac-
ters are transmitted to the local deserial-
izer to maintain synchronization between the
serializer and deserializer.

(d) After the response tone (50 milliseconds),

a tone 12 is received from the ESS via
the Telephone Equipment Cabinet which starts
the address counter and advances it to the
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next selected station number gate. It then
waits for the response tone indicating the
status of this station. When the signal is re-
ceived via the tone-in leads the cycle is re-
peated. For each station dialed, a response
is received. Figure 32 is the overall timing
diagram of printout logic during the dial re-
sponse mode.

C. Printout Logic - Dial Response Mode

5.124 In the following detailed circuit descrip-

tion of the printout logic it is assumed
that the send set is in the dial response mode
and that station button 1 hasbeen selected which
corresponds to call number 168. The station
connected condition is considered first, followed
by the busy condition. Figures 33 and 34 are
detailed timing diagrams of the printout logic.
Refer also to 6545WD, sheets 10 and 11,

Station Connected Sequence

5.125 Initially, all flip-flops in the printout

logic are in the set O condition. As
previously described, when the auto-send con-
trol advances to the dial response mode, the de-
lay start scan circuit is triggered and the ad-
dress counter advances to the first station se-
lect gate. At the same time, input 11 of OR gate
11D2/ZA327-C inthe printout control logic goes
to 0 volts. This signal is derived from the auto-
send control. Consequently, a 0 volt signal is
applied to the P1A input of the start 1 flip-flop

- 10D3/ZA514-C.

5.126 The printout logic is started upon re-

ceipt of a connected signal from the
tone-in logic located in module B. This signal
representing the status of station 168 is a posi-
tive pulse 800 microseconds in duration ap-
pearing on JA2-D6., The positive pulse sets the
status flip-flop in the printout converter identi-
fied as connected (11B1/ZA509-A)tothe 1 condi-
tion. All the status flip-flops are primed at
this time on the P1A input by the auto-start flip-
flop. When the connected flip-flop is triggered,
its inverted output goes to -6 volts unblinding
NOR gates 11B3/ZA504-B and C and prepares
these gates for future sampling by the printout
sequence counter when binary counts 3 and 4
are reached. The positive connected signal is
also applied to NOR gate 10E2/ZA518-F inthe
printout control logic. The output of this NOR
gate goes negative for the duration of the signal
and in turn drives inverter 10E2/ZA519-J. The
result is a positive signal coupled through OR
gate 10E3/ZA327-B to the set 1A input of the
start 1 flip-flop. This flip-flop is triggered to
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the set 1 condition, priming the P1A input of
flip-flop 10B2/ZA514-A.

5.127 In the meantime, the address counter

has sampled the first selected gate and
an address available signal and a read/restore
command have been generated. The data in
memory address 1 is read out of the memory
and stored in the character generator output
register. In this case, digits 1680 are stored in
the register comprising 16 bits of information.
The digit 0 is not sampled by the call control
logic. At this time, four bits of binary informa-
tion representing digit 1is applied to NOR gates
11D8/ZA506-B, C, D, and E via inputs on JA2,
B9, 8, 7, and 6 respectively. These signals are
defined as P1 through P4. They are actually
derived from a set of emitter followers in the
tone converter logic (sheet 3 of 6546WD) since
the tone-out logic utilizes the same inputs from
the character generator output register for ton-
ing out control and station numbers signals
during other operating modes. A 0 volt signal
from the emitter followers represents a spacing
condition and a -6 volt signal a marking condi-
tion. Since the first digit is 1, all inputs to the
printout converter (NOR gates) are at 0 volt with
the exception of the input on JA2-B6 which is at
-6 volts. This signal enables NOR 11D8/
ZA506-E gate, presenting a marking signal on
level 1 to the transmission logic serializer.
This signal remains in this condition until a.
shift pulse is applied to the character generator
output register.

5.128 The firstinverted character clock pulse

appliedtothe set 1A input of the charac-
ter available flip-flop after it has been primed
by the start 1 flip-flop triggers this flip-flop to
the set condition. A -6 volt signal from the
inverted output of the character available flip-
flop is presented to the transmission logic in-
dicating a character available. The normal
output of this circuit primes flip-flop 10C3/
ZA515-A via the P1B input. The delayed charac-
ter clock will then set flip-flop 10C3/ZA515-A,
via the set 1B input, tc the 1 state; unblinding
NOR gate 10C4/ZA518-C. This actionallows the
counter drive pulses, formed by the positive
transition of the character clock (trailing edge)
and signal delay 10A3/ZA521-A, to advance the
sequence counter consisting of flip-flops 10C5/
ZA511-A to C.

5.129 When the transmission logic receives a

character available signal (-6 volts)
from the printout control logic, it samples the
information on the 7 parallel data leads from
the printout converter after a delay of approx-
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imately 200 microseconds. This signal is
identified as the character sample on timing
diagram shown in Figure 32. The input data is
subsequently transmitted in serial data form and
the signals appear on the serial data lead of the
call control data and clock control logic. See
sheet 8 of 6546WD. In the data and clock con-
trol logic the serial datais directed to the local
deserializer. Therefore, the digit 1 is printed
on the local page copy.

5.130 The next event that takes place in the

printout control logic is to shift the se-
quence counter to a binary count of 1 and si-
multaneously shift the character generator out-
put register so the next digit can be sampled
by the transmission logic serializer (module C).
This is accomplished when the character clock
signal goes positive. The inverted character
clock signal along with the normal clock signal
delayed 100 microseconds by signal delay 10A2/
ZA521-A is then applied to NOR gate 10C4/
ZA518-C. A 100-microsecond pulse is applied
to set 1 and O inputs of the first binary stage in
the sequence counter 10C5/ZA511-A. The coun-
ter advances to a binary count of one and si-
multaneously the memory shift control flip-flop
is triggered to the set 1 condition as inverter
10B6/ZA519-D goes positive. The inverted out-
put of the memory shift control flip-flop goes
to -6 volts and this signal combined with a in-
verted counter drive pulses enabled NOR gate
10B7/ZA518-E. This NOR gate drives inverter
10A8/ZA519-A and a negative memory shift
pulse is presented to the character generator
via pin JA2-B4. Note that NOR gate 10A7/
ZA518-D is blinded at this time. The latter
circuit is utilized to present memory shift
pulses when the tone-out control logic is acti-
vated: The character generator output buffer
is shifted and four new bits of information ap-
pear on inputs P1 to P4. In this example, digit
6 is presented; therefore inputs P2 and P3 are
at -6 volts and P1 and P4 are at 0 volt. These
signals enable NOR gates 11D8/ZA506-C and D.
Consequently, levels 2 and 3 along with 5 and 6
are marking, representing the digit 6 in ASCII
parallel code. The information is sampled 200
microseconds after the next character clock
signal. The first counter drive pulse is used to
reset the start 1 flip-flop. At a binary count of
two the last digit is sampled by the transmis-
sion logic.

5.131 The next counter drive pulse advances

the printout counter to a count of three
which enables NOR gate 10D7/ZA517-B. A 0
volt signal from this gate triggers the figs/ltrs
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flip-flop 10C8/ZA515-C to the set 1state. Also,
the O volt signal is presented on lead X3. The
figs/ltrs flip-flop in turn blinds the four NOR
gates 11D8/ZA506-B to E accepting the infor-
mation from the character generator logic and
also switches output levels 5 and 6 to the trans-
mission logic to the spacing condition. The 0
volt signal on lead X3 drives two inverters in
the printout converter logic, 11B2/ZA508-B
and D. These inverters in turn enabled certain
NOR gates so that bits indicating alphabetical
characters are formed. In this case, the char-
acter C, the first character of the abbreviated
status condition, is presented. As previously
stated, the connected flip-flop is in the set 1
condition; therefore NOR gate 11B3/ZA504-B is
enabled. Its output is applied to a set of OR
gates arranged toform an ASCII alpha converter.
Consequently, inputs 11 and 22 of OR gates
11C6/ZA502-C and B go to ground and the out-
puts of these respective gates also go to ground.
As a result, levels 1 and 2 go to the marking
condition. Level 7 is forced in the marking
condition by the 0 volt signal on lead X3 which
in turn inhibits NOR gate 11A4/ZA507-A. The
parallel data representing character C is sam-
pled by the transmission logic, and subsequently
transmitted and printed on the page copy.

5.132 When the sequence counter is shifted to

a count of four, NOR gate 10D'7/ZA517-C
is enabled priming the POB of the memory shift
control flip-flop and also applying a 0 volt signal
on lead X4. The signal on lead X4 enables NOR
gate 11C3/ZA508-C in the converter and the
character Ois presentedon the parallel leads to
the serializer in module C.

5.133 The next character clock pulse resets

memory shift control flip-flop to the 0
condition prior to the next sequence counter
advance pulse; therefore, the character gener-
ator output register is shifted only four times.
The counter is advanced by each character clock
pulse. NOR gates 10E7/ZA517-D, E and F pro-
vide 0 volt signals onleads X5,X6,and X7 which
are usedas drive gates in the printout converter
forcing carriage return and line feed characters
on the output of the converter.

5.134 When the eighth counter drive pulse is

applied to the sequence counter, NOR
gate 10D7/ZA517-G is enabled and a positive
signal is applied to the P1B input of the memory
shift control flip-flop priming this circuit for

the next printout cycle. The positive transition
is also applied to signal delay 10B3/ZA521-B.
Fifty microseconds later the character available
flip-flop, 10B2/ZA514-A is reset to the 0 state
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along with flip-flop 10C3/ZA515-A. The latter
flip-flop blinds the NOR gate 10C4/ZA518-C to
inhibit the character clock signals from advanc-
ing the sequence counter. When the character
available signal is removed, 0 volt appears on
connector pin JA2-C8and the transmission logic
no longer samples the parallel information pre-
sented by the call control printout converter but
instead reverts to transmitting delete charac-
ters.

5.135 When flip-flop 10C3/ZA515-A is reset,

the inverted output goes to 0 volt, driv-
ing power pulser 10C4/ZA528-A. A positive
pulse is generated by the power pulser which is
used to reset all flip-flops in the response print-
out control and printout converter logic. In this
case the connected flip-flop is reset to the 0
condition and the logic is restored to its normal
state and waiting for the next response.

Station Busy Printout Sequence (Figure 34)

5.136 The following paragraphs describe a
station busy printout sequence.

(a) If a busy tone was received instead of a

connected tone for station 168, the events
previously described will take place but with
a significant difference. Since the busy condi-
tion indicates the station is not going to re-
ceive the message, the printer must be col-
umn-spaced prior to printing out the station
call number and its status. Refer to Figure
34 for the column spacing logic timing.

(b) Inthis case,the 800-microsecond positive

BZ pulse is received from the tone-in
logic and applied to NOR gate 10F1/ZA517-A.
The output of this NOR gate goes negative
which drives inverter 10F2/ZA520-A. The
inverter output in turn applies a positive
trouble sample pulse to the trouble encoder
drive logic. This signal also primes flip-
flop 10F2/ZA513-A for 800 microseconds
via the PlA input. In the meantime, 2kc
clock pulses are being applied to the set 1A
input of this flip-flop. The first positive
pulse that appears on the set 1A input after
this flip-flop is primed sets the flip-flop to
the 1 condition unblinding NOR gate 10F3/
ZA518-G. The NOR gate is enabled when the
2kc clock signal goes negative. Input 2 to the
NOR gate is also negative at this time. This
‘results in a positive pulse 250 microseconds
in duration on the output of this gate which
drives flip-flop 10F4/ZA512-A which is the
first element in a two-stage counter. The
positive pulses are also used for the purpose
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of advancing the printer. Each positive pulse,
presented to the character generator, column
advances the printer two column spaces.

(c) When a count of four is reached, flip-

flop output 10F4/ZA512-17 goes to 0volt
which triggers flip-flop 10F5/ZA512-C to
the set 1 condition. The positive signal from
10F5/ZA512-1drives the 200-microsecond
signal delay 10E5/ZA522-A and also inhibit
gate 10D4/ZA519-K. The inhibit is enabled
for 200 microseconds since input 34 remains
a -6 volts until the output from signal delay
goes positive. The positive pulse from the
inhibit gate is applied to OR gate 10E3/
ZA327-B and consequently start 1flip-flopis
triggered to the set 1condition and the print-
out sequence is started. The positive delayed
signal from signal delay also blinds NOR
gate 10F3/ZA518-G andresets flip-flop 10E2/
ZA513-A to the 0 condition. The last column
advance pulse to the character generator
logic is 200 microseconds in duration.

(d) The printer is column advanced 8 spaces

prior to printing out the station status
whereby the printout sequernce is the same as
that previously described. The printout logic
is reset when printout is completed. Fan-out
gates ZA326-B and ZA326-C provide isolation
and are for collector reset.

D. Printout Logic - RU Modes (Figure 33)

Overview

5.137 The paragraphs following describe what
occurs in the printout logic when the
HSSR Set is in the RU1 or RU2 operating modes.

(a) During the RU1 or RU2 modes, the op-

eration of the printout logic is signifi-
cantly different. In this case, the logic is
activated twice for each selected station,
once for sending the station RU (its three-
digit call number) and a second time to print’
out the respective station's status. The
sending and printout occur at the bit rate
selected by the operator when the call was
originated, namely: 2400, 1200, or 600 bits
per second.

(b) The send unit queries the connected

stations during the RUl mode for two
purposes. It checks and records all the sta-
tions that were originally dialed and connected
in order to determine whether the intended
receive station units have or have not been
properly synchronized. Also, it checks and
eliminates those receive stations which are
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falsely connected. A local timing circuit
called the no acknowledge circuit is provided
in the printout control logic. Since a receive
station that is not synchronized has nomeans
of recognizing its RU and therefore cannot
respond to the send station, this timing cir-
cuit generates a no acknowledge signal if an
acknowledge response is not received within
a specifiedtiming interval (500 milliseconds).
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The timing cycle takes into account trans-
mission delays in sending the station RU and
receiving a response from a receive station.

(¢) The printout logic is activated by the in-

verted addressavailable signal from the
address counter control. Priortothis signal,
the local deserializer is receiving delete
charactersfrom the transmissionlogic seri-



alizer viathe serial data output. Also, delete
characters are being forced on the outgoing
line via the send data lead to all the receive
stations. Theaddressavailable inverted sig-
nal triggersthe printout control logic so that
the print/send lead goes to the send condition,
thereby blinding the local deserializer and
unblinding the send data output. The binary
information appearing in the character gen-
erator output register (memory information)
is sampled and transmitted as the station
RU. Simultaneously, the no acknowledge
timing circuit in the printout control is
started. The three characters comprising the
station number (RU) are transmitted, after
which the sequence counter is reset. The
. . A .

printout logic waits for an acknowledge signal
(tone 6) which is generated at the receive
HSSR Set after the station has recognized its
RU. When the acknowledge signal is received,
the printout logic is triggered again, and the
station number, along with its status, is
printed out. During this operationthe outgoing

- data line is blinded and delete characters are
being forced on line. If the receive station
does not recognize its RU, the no acknowledge
timing circuit is allowed to time-out, the
printer is column-spaced, and the station
number followedby its no acknowledge status
is printed on the page copy. The printout
logic is subsequently reset and a printout
complete signal triggers the delay start scan
circuit in the address counter control. The

-address counter proceeds to the next se-
lected station gate and the cycle is repeated.
An RU is transmitted to each connected sta-
tion.

(d) The RU2 query is conducted after the

message has been transmitted to de-
termine those stations which did not receive
the message. Figure 33 is an overall timing
diagram of the printout logic during the RU1
and RU2 modes.

Circuit Description

5.138 The subsequent description considers

the events occurring when the HSSR Set
is in the RU1 or RU2 mode. Refer to Figure 33
which is timing diagram for sending the RU se-

- quence.

(a) Inthe RU1or RU2modes the start 2 flip-

flopis primedalong with start 1 flip-flop
on the P1A input since the RU1 and RU2 lead
from the auto-sendcontrol is positive at this
time. The printout logic is triggered by a
positive address available (INV) signal from
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the address logic (sheet 3 of 6545WD). This.
signal occurs when the address available flip-
flop, 3D4/ZA108-B, is reset by the positive
COMMAND COMPLETE signal from the
character generator logic. As a result, the
start 2 flip-flop, 10D2/ZA514-B, is set to
the 1 state which performs three functions: |

(1) It enables inhibit gate 10B1/ZA105-J,

thereby priming the P1B input of the
character available flip-flop 10B2/
ZA514-A.

(2) It unblinds NOR gate 10C1/ZA506-G.

(3) Its normal output goes to 0 voltwhich

triggers flip-flop 10F2/ZA513-B via
the set 1B input allowingthe 500-millisec-
ond gated oscillator 10F3/ZA524 to start
timing out. A no acknowledge signal is
generated if the receive station does not
respond to its RU prior to the time out.

(b) After the character available flip-flop

has been primed, thefirstinverted char-
acter clock signal appearing on the set 1B
input of this flip-flop sets it to the 1 state.
Thus, a character available signal is pre-
sented to the transmission logic. Also, NOR
gate 10C1/ZA506-G is enabled presenting a
positive send signal to the data and clock
control logic in module B. This signal blinds
the serial data input to the local deserializer
and unblinds the send data lead so that the
RU information from the transmission logic
serializer can be transmitted on-line to the
distant stations. The information from the
character generator logic representing the
three-digit number is sampled in the same
manner as previously described when the
printout control was activated in the dial re-
sponse mode.

(c) When the sequence counter receives its

third drive pulse, six of the seven par-
allel dataleads to the serializer are spacing.
The seventh level is marking, thus represent-
ing the character @ in ASCII code. This fic-
titious character is not sampled andtherefore
is not transmitted. Only the first three digits
are significant when sending the station RU.
At the third count the figs/Itrs flip-flopis set
tothe 1 condition and at the same time the NOR
gate 10A4/ZA518-A is enabled. This NOR
gate applies a 0 volt to the POB input of the
character available flip-flop. The next char-
acter clock pulse received by the printout
control logic resets the character available
flip-flop whichin turn blinds NOR gate 10C1/
ZA506-G and the output of this gate goes to
-6 volts removing the send signal. Delete
characters are once again transmitted over
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the send data lead and the local deserializer
is unblinded and receives delete characters
from the serializer.

(d) At the count of four, the memory shift

control flip-flop, 10B5/ZA515-B is
primed-on the POB input and the next char-
acter clock pulse received resets this flip-
flop whichin turnapplies a -6 to 0volt signal
to the set 0B input of the start 2 flip-flop.
The start 2 flip-flop 10D2/ZA514-B is reset
to the 0 condition and a positive signalis ap-
plied to power pulser 10C4/ZA528-C. A
positive pulse, 10 to 20 microseconds in dur-
‘ation, is generated to reset all the printout
logic with the exception of the flip-flop con-
trolling the no acknowledge timer. This pre-
pares the logic for the next phase, which is
the printing out of the station response.

(e) In the sending of the RU, four memory

shift pulses have been delivered to the
character generator output register. Each
shift pulse is used to shift four bits of in-
formation in the register. Since it is a 16
bit register, when the fourth shift pulse is re-
ceived, the information appearing in the reg-
ister is identical to the information originally
read out of the memory. This data is used
again when the station response signalis re-
ceived.

(f) After the station RU is sent, the printout

control logic waits for the acknowledge
signal from the tone-in logic, indicating that
the receive station has recognized its RU.
Assume that the acknowledge signal (AK) is
received. An 800-microsecond positive pulse
representing tone 6 is received oninput 32 of
NOR gate 10E2/ZA518-F. This signal is also
applied to the acknowledge flip-flop 11F1/
ZA510-C placing this status flip-flop in the
set 1 condition. The output of the NOR gate
10E2/ZA518-F goes to -6 volts and drives
inverter 10E2/ZA519-J.. The positive signal
from the inverter triggers the start 1 flip-
flop and the same sequence of events take
place as when a connected tone was received
during the dial response mode. This time the
printout converter will present the following
format to the transmission logic: 1-6-8-A-
K-CR-CR-LF.

(2) When the acknowledge signalis received.

it also resets flip-flop 10F2/ZA513-B on
the set OA input. This flip-flop, which was
set to 1 condition to start the 500 millisecond
gated oscillator when the station RU was
transmitted, is reset to the 0 condition and
the gated oscillator is prevented from timing
out,
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(h) If an acknowledge signal is not received
within the 500 millisecond time period,
the gated oscillator is allowed to time out
and a pulse is generated which sets flip-flop
10F4/ZA513-C to 1and resets flip-flop 10F2/
ZA513-B. The normal output of this flip-
flop drives NOR gate 10E1/ZA517-A and the
800-microsecond signal delay 10F5/ZA522-B.
The normal output of the flip-flop remains at
0 volt for 800 microseconds until the positive
output from the signal delay resets the flip-
flop. The 800- microsecond positive signal in
turn generates a trouble sample pulse, starts
the column spacing counter, and sets 1 the
no acknowledge (NA) flip-flop 11E1/ZA510-B
in the printout converter. The printer is
column-spaced by the character generator
logic as aresult of receiving column advance
pulses from the printout control logic. The
characters 168NA are printed on the page
copy, column spaced 8 characters over.

(i) At the completion of printout the start 1

flip-flop is set to the 0 condition. The
positive transistion from this flip-flop at the
beginning of the printout sequence, defined as
printout complete, is used to trigger the start
scan flip-flop 2C3/ZA525-A. Three hundred
milliseconds later the address counter is
started andproceeds to the next selected sta-
tion gate, whereby an address available signal
starts the cycle again. Each connected sta-
tion is polled in the RU1 mode. In the RU2
mode each station that acknowledged in the
RU1 mode is queried.

(j) The maximum and minimum time re-

quiredto send the individual RU'sis 66. 4
and 16. 6 milliseconds. The polling of 50 sta-
tions at a transmission rate of 600 baud, as-
suming all stations do not acknowledge, re-
quires a maximum time of approximately 47
seconds.

Test Switches

5.139 Tofacilitate testing of the HSSR Set in
the RU1 or RU2 mode, test switches
10F5/SA21 and 10F7/SA22 (SIMULATE RU RE--
SPONSE) have been included in the logic. These
switches are located on the front panel and both
must be in the TEST position during a test.

(a) With both switches in the TEST posi-

tion, acknowledge signals are locally
generated in a local test situation. Acknow-
ledge tones are not received, and the only
signals generated are no acknowledge signals
from the gatedoscillator 10F3/ZA524. Thus,
for 10 selected stations, 10 RU1's are trans-
mitted resultingin 10no acknowledge signals.
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A reset pulse is generated, since no stations
responded, and the set reverts to the idle
condition rather than advancing to the mes-
sage mode to test other automatic sequences.

(b) However, with switches SA21 andSA22in

the TEST position, the ground applied
the P1A input of the NA flip-flop 10F4/
ZA513-C is removed. Instead, this input is
primed by the simulate AK flip-flop. The
normal output of the latter flip-flop is cou-
pled to input 32 of NOR gate 10E2/ZA518-F.
Therefore, during a test condition, when the
set is in the RU1 or RU2 mode, flip-flop
10F2/7Z A513-B is set to the 1 condition when
an address available pulse is received from
the address counter control. Five hundred
milliseconds later a pulse from the gated
oscillator is applied to flip-flops 10F4/
ZA513-C and 10F7/ZA516-A. Flip-flop
10F4/ZA513-C is not triggered. Its P1A
input is at -6 volts. However, the simulate
AK flip-flop is triggered to the set 1 condi-
tion since it is connected as a binary. A
positive ACK signal from the normal output
of flip-flop 10F7/ZA516-A starts the print-
out sequence and also triggers the acknowl-
edge flip-flop in the printout converter. At
the end of the printing cycle, the simulate
AK flip~flop is reset to the 0 condition by a
reset pulse from power pulser 10D4/
ZA528-C. The printout control logic then
waits for the next address available signal.

(c) The signals identified as start printout

and readout (send mode) are derived in
the readout control logic. See sheet 2 of
6545WD. These signals activate the printout
logic. .

TONE-OUT LOGIC (6546WD, Sheets 2 and 3)
A. General (Figure 35)

5.140 The tone-out logic used during an auto-

matic callmay be divided into two func-
tional -blocks: tone-out control and tone-out
converter. The tone-out control circuitry con-
trols the tone sequence; the tone-out converter
receives binary data from the character gen-
erator logic and converts the data into dc sig-
nals which are converted into tones by the tone
transmitter in the Telephone Equipment Cabi-
net. This logic is contained in module B.

5.141 The dc output from the tone-out con-

verter consists of two signals: a signal
corresponding to one of four possible low-fre-
quency tones and a signal corresponding to one
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of four possible high-frequency tones. With this
arrangement, as shown in the table below, there
are 16 different tone combinations available,
each associated with a specific digit. The tone
transmitter will generate a valid tone only when
it receives two signals corresponding to ahigh-
frequency tone and a low-frequency tone and a
steering sigual which is also generated by this
logic.

Highs

L1 1 2 3 13
L2 4 5 6 14
Lows -

L3 7 8 9 15

L4 11 0 12 16
L1-697 cps H1-1209 cps
L2-852 cps H2-1336 cps
L3-852 cps H3-1447 cps
L4-941 cps H4-1633 cps

Tone Assignment

5.142 The tones corresponding to the digits in

the table above are used for control
purposes by the call control logic. Digits 0
through 9 are used for dialing the station num-
bers and, in modes other than dial numbers, for
transmitting control information to the receive
stations. The tone assignments are as follows:

Tone 0 -.2400 wpm, ASCII code, ED, and re-
“ mote punch off

Tone 2 - 1200 wpm

Tone 3 - 600 wpm

Tone 4 - Go data

Tone 6 - EDC

Tone 8 - Baudot code

Tone 9 - Remote punch on

Tone 12 - Punctuation tone, separates a set of
three-digit sequences

Tone 13 - Precedence, flash override

Tone 14 - Precedence, flash

Tone 15 - Precedence, immediate

Tone 16 - Precedence, priority

5.143 In addition, three-digit tone: sequences,
are assigned to signal the ESS the type
of call being originated: 943, indicating a multi-
address call (request for dialing bridge), and
996, indicating a broadcast call. See the timing
diagram of the tone-out logic, Figure 36.
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5.144 During the sending of an automatic call,

the tone-out logic is activated in the
start mode to signal the ESS the precedence and
type of call being originated. When the set ad-
vances to the dial numbers mode, the three-digit
sequences followed by a punctuation signal (tone
12) representing the station(s) call numbers are
dialed. An end of dialing signal consists of two
consecutive punctuation signals. In the preamble
mode, single control tones representing various
operating modes, as previously described, are
transmitted. These signals are subsequently
decoded at the receive station(s) in order to
automatically program the sets for receiving a
message,

The tone-out control consists basically
of a three-stage binary counter which
controls the generation of steering signals and

5.145
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the information sampling from the character
generator logic. The tone-out converter is
basically a binary to decimal (4 to 16) which
converts the binary information from the mem-
ory to 16 decimal outputs. The decimal outputs
are converted to provide a 2 out of 8 signal
which represents one low signal and one high
signal. The combined logic is illustrated in a
simplified block diagram, Figure 35,

5.146 The important signals to the tone-out
control logic are as follows:

(@) Start, Dial Numbers and Preamble:

These signals originate in the auto-send
control logic and prime the send portion of
the tone-out control logic, they represent the
three modes in which the tone-out logic is
used during the auto-send condition,
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(b) Routine: This signal primes the blind

steering control circuit to permit only
one precedence signal to be generated when-
ever a routine call is not originated.

(¢) Transmit Auto-Start: Sets the blind
steering control circuit if a precedence
call is originated.

(d) Address Available: A signal from the

address counter control logic indicating
the information requested from the memory
is in the character generator output register
and ready for sampling by the tone-out logic.

(e) End of Scan: A signal from the address

counter logic to generate an extra punc-
tuation tone (tone 12) indicating the end of
dialing to the ESS.

(f) Memory Output Buffer: Four leads from

the character generator logic on which

the memory data is presented to the tone-out

converter for conversion to the proper dc

; levels: -6 volts for the on condition, and 0
volts for the off condition.

5.147 The signals generated by the tone-out
logic are as follows:

(a) Steering: A signal, normally 50 milli-

seconds in duration, sent to the Tele-
phone Equipment Cabinet tone transmitter
for sampling the lowand highdc signal pairs.

(b) Eight leads to the tone transmitter on
which a lowand ahigh dc signal are pre-
sented for sampling.

(c) Memory Shift: A signal to the character
generator logic instructing it to shift the
information in its output register,

(d) Tone-Out Complete: A signal indicating
the tone-out sequence has been com-
pleted and used to start the address counter.

B. Tone-Out Logic Detailed Description (Fig-
ure 35 and 6546WD, Sheets 2 and 3)

Precedence Call

5.148 Initially, all flip-flops in the tone-out

logic are in the set 0 condition. An
automatic call is originated and a preliminary
scan occurs. At the end of this scan a trans-
mitter auto-start pulse is generated in the auto-
start control logic and received hy the tone-out
logic inhibit gate 2D2/ZB111-H. Assume a pre-
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cedence call is originated. In this case the lead
defined as routine is at O volts and this signal
is applied toinverter 2D1/ZB112-K. Therefore,
the inverter output is at -6 volts, priming in-
hibit gate 2D2/ZB111-H. The positive trans-
mitter auto-start pulse is allowed to pass through
the inhibit gate, setting the blind control flip-
flop 2C3/ZB115-A to the 1 condition. The nor-
mal output of this flip-flop primes the steering
blind flip-flop 2C5/ZB121-A via its P1B input.

5.149 When the delay start dial signal is re-

ceived by the HSSR Set, it advances to
the start mode. The tone-out control flip-flop
2B2/ZB115-C is primed on its P1A and P1Bin-
put. A 0 volt signal is applied to the input 2 of
OR gate 2B1/ZB103-E representing the start
mode signal from the auto-send control. The
tone-out sequence is started when a positive
address available signal is received by the tone-
out control logic, setting the tone-out control
flip-flop to the 1 state.

5.150 The normal output from the tone-out

control flip-flop is applied to gated
oscillator 2B3/ZB220. The oscillator, a uni-
junction timer, starts to time-out. Approxi-
mately 50 milliseconds later, a narrow, posi-
tive pulse is generated which sets the first flip-
flop element 2B4/ZB114-A in the three-stage
binary counter to the 1 condition. The in-
verted output of this flip-flop enables NOR gate
2C8/ZB107-D and a positive steering signal is
presented to the Telephone Equipment Cabinet.
Input 35 of this NOR gate is negative at this
time and NOR gate 2C8/ZB107-E is blinded by
the positive signal from inverter 2F2/ZB110-K.
The steering signal remains positive (on) for 50
milliseconds during which time the second pulse
from the gated oscillator resets flip-flop 2B4/
ZB114-A to the 0 condition. During the interval
of time when the steering signal is present (0
volts), it is applied to inverter 2D7/ZB111-A
and, as a result, NOR gate 2D6/ZB108-C is

-enabled. Inputs 29 and 30 of the NOR gate are

-6 volts at this time representing the send/re-

ceive lead (negative) and the normal output of
the tone 12 flip-flop, 2D3/ZB115-B, which is in
the set 0 state. The 0 volt output from the NOR
gate 2D6/ZB108-C is then applied to inverter
2D6/ZB111-B, producing a -6 volt signal on a
lead defined as blind. This negative blind signal
is presented to the tone-out converter whereby
NOR gates 3F4/ZB107-B and Care sampled. In
the tone-out converter, one of these gates is
enabled, depending upon the input to inverter
3F2/ZB110-H. If the input is 0 volts, NOR gate
3F4/7ZB107-B is enabled; if it is at -6 volts,
then NOR gate 3F4/ZB107-C is enabled.

Page 99




SECTION 592-952-100

5.151 The data sampled by the tone logic

comes from the character generator
logic output register. This information is
stored in the memory and subsequently applied
to tone-out converter inverters 3F2/ZB110-E,
D, A,and H. During the send condition, all infor-
mation toned-out is storedin the memory andis
presented to the call control logic when a read/
restore command is presented to the character
generator logic. Refer to the appropriate sec-
tion of a description of character generator
logic operation. The only signal transmitted
andnot stored in the memory is the tone 12 sig-
nal. Actually, sixteen bits of information are
read out of the memory and stored in the output
register, but only 12 bits are used. Four bits
at a time are sampled by the tone-out logic;
therefore, decimal combinations 1 to 16 are
possible. Referring to the four inputs, a -6 volt
signal represents a 1 or marking condition.
The table on sheet 3 of 6546WD is a conver-
sion listing for the binary inputs. The input
signals applied to the four inverters drive four
additional inverters, producing a normal and
inverted signal. The first three bits are used
to drive a set of NOR gates (3A4/ZB106-A to
G), which form a 3 to 8 converter. Only one of
these gates is enabled depending upon the status
of the first three bits (JB2-D1 to D3). The out-
puts of these NOR gates drive inverters 3A5/
ZB109-A to H. With only one of these inverters
negative, two output NOR gates are unblinded.
As stated previously, status of the fourth infor-
mation bit determines which NOR gate, 3F4/
ZB107-B or C, is enabled during the steering
signal. If the input on JB2-D4 represents deci-
mals 0 through 7, NOR gate 3F4/ZB107-B is
‘enabled. Therefore, inverter 3F5/ZB109-J is
-6 volts and this signal is applied to a bank of
NOR gates (3A5/ZB105-A to G) and to NOR gate
3E5/ZB104-G. One of these NOR gates is ena-
bled and applies a ground signal to two of eight
OR gates wired as a 2 out of 8 converter. As a
result, one low and one high signal is presented
to the tone transmitter.

5.152 For example, if the signals representing

tone 2 are transmitted, NOR gate 3B6/
ZB105-C is enabled and the output of OR gates
3A8/ZB102-A and 3D8/ZB103-A go to 0 volts,
representing L1 and H2 which is tone 2. Refer
to the table sheet 3 of 6546WD. The output sig-
nals are present for the duration of the steering
signals. As shown in the timing diagram, Fig-
ure 36, a precedence tone is transmitted during
the start mode. In this case, -6 volts appears
on input JB2-D4. NOR gate 3F4/ZB107-C is
enabled and signals representing the precedence
tone 16 are transmitted.
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5.153 When the first steering signal subsides,

flip-flop 2B4/ZB114-A is set to 0 by
the second pulse generated by gated oscillator
2B3/ZB220. The blind signal returns to 0 volts,
blinding the NOR gates in the tone-out converter
logic. Also, anegative 200-microsecond memo-
ry shift pulse is formed by signal delay 2C2/
ZB124-A, NOR gate 2C2/ZB108-D, and inverter
2C1/ZB112-B, instructing the character gener-
ator to shift the information in the output regis-
ter so that new information can be sampled
(constituting the second tone under other cir-
cumstances). Each time the send portion of the
tone control is activated, four memory shift
pulses are generated. The first counter stage,
set to 0 and representing count two, triggers
the second counter element 2B4/ZB114-B and
is set to the 1 condition. Its normal output goes
to 0 volts and sets the steering blind flip-flop
2D5/ZB121-A to the 1 condition. The normal
output of this flip-flop presents a 0 volt signal
to input 34 of NOR gate 2C8/ZB107-D, blinding
this gate. As a result, no steering signals are
generated and the outputs from the tone-out con-
verter are blinded. The steering blind flip-flop
remains in this condition until eight pulses have
been generated by the gated oscillator 2B3/
ZB220, indicating a count of 8. At count 8, the
normal outputs of flip-flops 2B4/ZBl114-A, B
andC go to -6 volts and NOR gate 3A6/ZB107-F
is enabled. The 0 volt signal from this gate is
delayed 100 microseconds by signal delay 2A6/
ZB119-B and presented to the power pulser
2A7/ZB526-A via the OR gate. A narrow pulse
is generated resetting all the flip-flops in the
tone-out controlto the set 0 condition, returning
the logic to its original state. The power pulser
also enables inhibit gate 2B8/ZB112-A and a posi-
tive tone-out complete signalis delivered to the
call control start address counter control logic
so the address counter can advance to the next
selected count. Input 2 of the inhibit gate is -6
volts at all times except during the dial re-
sponse mode. The purpose of this gate is ex-
plained in a subsequent paragraph.

5.154 When the next address available signal

triggers the tone-out control flip-flop
the cycle is repeated. Since the blind control
flip-flop was reset, the steering blind flip-flop
is not set to the 1 condition at a count of 2 since
its P1B input is at -6 volts. Therefore, four
steering signals are generated 50 milliseconds
apart andoccur each time the first counter ele-
ment 2B4/ZB114-A is triggered to the set 1
condition. Refer to the timing diagram, Figure
36. The information representing 943 (multi-
address) is sampled and signaled out. After the
third steering signal, count 6, NOR gate 2C4/



ZB108-A is enabled and the 0 volt signal from
this gate is presented to a 50-microsecond sig-
nal delay, 2C3/ZB124-B. The delays positive
transition sets the tone 12 flip-flop 2D3/
ZB115-B to the 1 condition. NOR gate 2D6/
ZB108-C is blinded and the output of inverter
2D7/ZB111-B goes to 0 volts, blinding the mem-
ory information to the tone-out converter.
Therefore, tone 12 is forced on the output. With
the tone 12 flip-flop in the set 1 state, the next
steering signal enables inhibit gate 2D4/
ZB112-D, forcing the output leads L4 and H3 in
the tone converter to 0 volts viathe tone 12 lead.
After each three-digit sequence, a tone 12 sig-
nal is transmitted.

Routine Call

5.155 During a routine call no precedence

signals are toned-out. Any type of call
can be originated on a routine basis. In this
case, the routine input to the tone-out control
logic is at -6 volts and is applied to inverter
2D1/7ZB112-K. The output of this inverter pre-
sents a 0 volt signal to the base input of inhibit
gate 2D2/ZBl111-H. As a result, when
the positive transmitter auto-start pulse is ap-
plied to input 19 of this gate, the signal is in-
hibited and the blind control flip-flop is not set
to the 1 condition. Consequently, the first ad-
dress available signal received by the tone-out
logic produces four steering signals. Then the
bridge request (multi-address) broadcast, or
the first station number sequence is dialed-out
depending upon the type of callbeing originated.

5.156 When the HSSR Set advances to the dial

numbers mode, input 1 of OR gate 2A1/
ZB103-E goes to 0 volts and the tone-out con-
trol, blind control, and tone 12 flip-flops are
primed again by a 0 volt signal from the output
of this OR gate. The tone-out logic is activated
again by an address available signal and the
first selected station, a three-digit sequence, is
automatically dialed out. The station numbers
are stored in the memory. Similar events take
place as previously described when the logic
was activated during the start mode. In the dial
numbers mode, four steering signals are always
generated since the blind control flip-flop is not
set to the 1 state until a positive 250-microsec-
ond end of scan signal is received.

5.157 The positive end of scan signal sets both

the blind control flip-flop 2C3/ZB115-A
and the tone 12 flip-flop 2D3/ZB115-B to the 1
state. These circuits are set-up to send the end
of dialing signal to the ESS (essentially an addi-
tional tone 12 after the last station has been
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dialed). See the timing diagram, Figure 36.
With the tone 12 flip-flop in the set 1 state, its
output applies a -6 volt signal to inhibit gate
2D4/ZB112-D. The end of scan signal also ini-
tiates the tone sequence by triggering the tone-
out control flip-flop 2B2/ZB115-C. As a result,
a steering signal is generated 50 milliseconds
later and the positive signal from the output NOR
gate 2C8/ZB107-D (steering signal) is applied
to input 13 of inhibit gate 2D4/ZB112-D, gener-
ating a 0 volt signal,tone 12 (punctuation). This
positive signal is applied to the appropriate OR
gates in the tone-out converter so that a low 4,
high 3 signal is generated for the duration of
the steering signal. At this time the informa-
tion appearing on the leads from the character
generator logic is not sampled since NOR gates
3F4/7ZB107-B and C are blinded. This is due to
positive signals from emitter followers 3E5/
ZB113-E and 3E6/ZB113-F blinding all the out-
put NOR gates and allowing the tone 12 signal
to prevail. These output circuits are blinded
because the tone 12 flip-flop is in the 1 state
and applying a 0 volt signal to NOR gate 2C6/
ZB108-C holding it off. This causes the blind
circuit to remain positive. After the first
steering signal, the steering blind flip-flop 2D5/
ZB121-A is triggered to the 1 state since the
P1B input to this flip-flop is primed. The gated
oscillator 2B3/ZB220 continues to generate
pulses. Therefore, the sequence counter con-
tinues to advance until a tone-out reset pulse is
generated. This occurs when NOR gate 2A6/
ZB107-F is enabled. The second tone 12, end
of dialing (EOD), should occur a maximum of 82
milliseconds after the previous tone 12.

5.158 The end of scan signal is used also to
advance the auto-send control logic
from the dialnumbers to the dial response mode.
A positive signal is applied to input 2 of inhibit
gate 2B8/ZB112-A inhibiting the tone-out com-
plete signalafter the EOD has been transmitted.
This prevents the address counter from being
started when dialing is completed. The positive
dial response signal is also applied to input 36
of NOR gate 2C2/ZB108-D removing the memory
shift pulses.

5.159 The tone-outlogicis not activated again

until the HSSR Set is in the preamble
mode. During this mode, 5 discreet control
tones are transmitted to the receive station(s)
representing the various operating conditions
as previously outlined. The 0 volt preamble
signal from the auto-send control logic primes
the tone-out control, blind control, and tone 12
flip-flops. It also unblinds inhibit gate 2C2/
ZB111-J via inverter 2C2/ZB111-K. There-
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fore, each time the address available signal
sets the tone-out control flip-flop to the 1 state,
a -6 to 0 volt signal is applied to the set 1B in-
put of the steering blind flip-flop. One steering
signal is generated for every address available
as was done when a precedence tone was trans-
mitted in the start mode. The sequence counter
continues to count, a tone-out complete pulse is
generated, and the logic is reset. In the pre-
amble mode the steering pulses are spaced 350
milliseconds apart. The last control signal
toned-out is the go data signal. The tone-out
logic then remains idle throughout the rest of
the call.

Test Features

5.160 To facilitate testing the tone-out se-
quence, START T.T. OUT (start tone-
out) pushbutton 2B1/SB-6 is provided on module
B to trigger the tone-out control flip-flop. The
P1A input to this flip-flop must be at 0 volts.

5.161 Switches are provided in the tone-out

converter to switch out the four infor-
mation signals from the character generator
logic and to set-up the desired combinations for
both the printout converter and the tone-out
converter logic. A -6 volt signal represents a
mark or 1 condition.

TONE-IN LOGIC (6546WD, Sheet 4)
A. General (Figure 12)

5.162 The tone-in logic, contained in module
B, monitors the tone-in leads from the
tone receiver in the Telephone Equipment Cab-
inet and converts these signals to one discreet
- output signal. The signalis then used by various
logic blocks to control the HSSR Set in both the
send and receive conditions. Input signals are
+6 volts for on and -6 volts for off, approximate-
ly 50 milliseconds in duration. In order for the
tone-in logic to generate a valid signal, one low
and one high input signal must be received with
a 50 millisecond steering signal. The latter
signal is used for sampling purposes.

5.163 The tone-in logic consists, essentially,

of an 8 to 16 converter. A combination
of one low and one high signal with a steering
signal results in an 800-microsecond positive
pulse on the output of one of twelve NOR gates.
These gates distribute the signals throughout
the logic.

Page 102 ‘

5.164 The various signals from the 12 output
NOR gates are gatedand usedto control
and indicate certain conditions within the HSSR
Set. In the origination of an automatic, multi-
address call, the ESS must answer-back by
means of tones whether or not a dialing bridge
is available. If a bridge is available, tone 7 is
generated and detected, and the pulse from the
tone 7 gate is used to advance the auto-send
control logic in module A to the dial numbers
mode. If a bridge is not available, tone 0 is
generated and this signal is used to turn on the
no bridge indicator (sheet 5 of 6546WD) and to
generate a delay disconnect reset pulse.

5.165 With the HSSR Set in the automatic send

condition and in the dial response mode,
tones are generated by the ESS indicating the
status of the dialed station(s). When the set is
in one of the RU modes, and the receive station
is polled, an acknowledge signal is-generated by
the receive station set, converted to a tone, and
forwarded to the send set. In each case the sig-
nals are sampled within the tone-in converter
and forwarded to the printout logic (module A)
so the respective station number and status can
be printed on the page copy. The tone assign-
ments are as follows:

Tone 2 - Out of service (station does not answer)

Tone 3 - Clear-start over (incorrect format)

Tone 5 - Reorder (wrong number)

Tone 8 - Connected

Tone 11 - Busy

Tone 12 - Punctuation

Tone 6 - Acknowledge (receive station recog-
nized its RU)

5.166 Tone 12 (punctuation) is used to sepa-

rate each station status signal received
from the ESS and to drive the start address
counter control logic (6545WD, sheet 2). The
signal is essentially a start address counter
clock and used to prepare the set for printing-
out the next station response.

5.167 In the message mode and with an EDC

call in progress, signals are generated
at the receive station, converted to tones and
transmitted to the send station where they are
sampled. These signals are the EDC block
answer-back which represent the error or no
error conditions of individual blocks of data
(80 characters) received by the distant station.
The answer-backs are sampled, inverted and
presented to the EDC logic (module H) so that
appropriate action.can be taken. Refer to the
appropriate section for a description of error



detection and correction logic. The EDC answer-
backs are coded as follows:

Tone 0 - Block 0 - OK
Tone 2 - Block 0 - Not OK
Tone 3 - Block 1 - OK
Tone 7 - Block 1 - Not OK

5.168 An idle set can be prepared to receive

a call automatically by sending it cer-
tain control tones. This phase of operation is
discussed in Part 6. The various tone assign-
ments listed on schematic diagram 6546WD,
sheet 4.

B. Tone-In Logic Detailed Description
(6546WD, Sheet 4)

5.169 To facilitate the explanation it is as-

sumed that tone 2 is received and ap-
plied to the tone-in logic. In this case, +6 volt
signals 50 milliseconds in duration appear on
the low 1 and high 2 inputs and turn off inverters
4C2/ZB305-D and 4F2/ZB305-J. These input
signals are accompanied by a +6 volt, 50- milli-
second signal to inverter 4A2/ZB305-B. The
inverted steering signal is delayed approximate-
ly 5 milliseconds by signal delay 4B3/ZB302-A
and applied to input 11 of inhibit gate 4B4/
ZB305-C. Input 10 of the inhibit gate is posi-
tive; therefore its output goes to ground, turn-
ing off inverter 4B4/ZB306-C. The negative
signal from this inverter is applied to emitter
followers 4B5/ZB113-G and H whichin turn un-
blind a set of output NOR gates. Since a low 1
and a high 2 signal are present, outputs of in-
verters 4C3/ZB305-D and 4F3/ZB305-J are at
-6 volts. Therefore, only one NOR gate, 4B6/
ZB303-B (tone 2) is enabled. Approximately
800 microseconds later, the output of signal de-
lay 4B3/ZB302-A goes negative removing the
signal from inhibit gate 4B4/ZB305-C. The out-
put of inverter 4B4/ZB306-C then goes to 0 volts
blinding the output NOR gates and removing the

positive signal from NOR gate 4B6/ZB303-B. -

This produces a positive pulse 800 microsec-
onds in dul:ation on the output of this gate (tone
2), and the signal is applied to other logic for
control purposes.

5.170 The four inverters (4B7/ZB306-B, 4C7/

ZB306-D, 4D7/ZB306-E, and 4F7/
ZB306-F) connected to the outputs of tone 2, 3,
7, and 0 NOR gates provide negative sample sig-
nals to the EDC logic in module  H. The EDC
logic also receives a 50-millisecond inverted
steering signal from inverter 4A4/ZB306-A via
pin JB2-D5. These signals are used only when
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the HSSR Set is sending and in the message and
EDC modes.

ON/OFF HOOK CONTROL AND DELAY DIS-
CONNECT LOGIC

A. General (Figure 12)

5.171 This logic is used during sending and
receiving. The following description
applies only to automatic send operation. Auto-
matic receive and manual send operation are
covered in Parts 6 and 7, respectively.

5.172 The on/off hook control logic controls
the on/off hook out and the send data
control leads to the Telephone Equipment Cabi-
net. It also monitors these signals from the
Telephone Equipment Cabinet: ‘

(a) On/off hook in
(b) Manual off-hook
(c) Pre-empted

5.173 The delaydisconnect logic gates each of

the signals used to generate a reset
pulse and to disconnect the set. It is,therefore,
closely associated with the on/off hook logic.
In addition, this logic monitors the on/off hook
in signal. The logic uses an integrator circuit
to prevent interruption of the off-hook-in signal
during line switching which would cause the set
to reset. The integrator prevents this from oc-
curring unless the on-hook. signal is present for
longer than 500 milliseconds. In that event a
logic reset pulse is generated.

B. Detailed Description (6546WD, Sheets 1
and 5)

5.174 Initially, the set is idle (logic reset).

Following the depression of the AUTO
START button on the control panel and the com-
pletion of the preliminary scan, the transmitter
auto-start pulse, generated in module A, is ap-
plied to the set 1A input of the auto-send flip-
flop 5D7/ZB517-C. Because no alarm conditions

‘are present, the on/off hook blind input, which

originates in the alarm logic (module G),is at 0
volts, priming the P1A input of the auto-send
flip-flop. As a result, the flip-flop is set to the
1 state by the transmitter auto-start pulse and
its normal output goes to ground, driving emitter
follower 5C7/ZB521-H. The output of the emit-
ter follower drives several circuits:

(@) It drives power amplifier 5B6/ZB324

causing its output to go from -28 volts
to ground. This signal turns on the AUTO
SEND indicator on the control panel.
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(b) It primes the P1A input of the send data
control flip-flop 5C8/ZB518-A. This

circuit can then be set to the 1 state when it

receives an end of preamble signal.

(c) The 0 volt signal from the emitter fol-

lower blinds NOR gate 5D5/ZB509-D,
preventing tones 1or 9 from passing through
unless the set is reset.

(d) It presents a positive signal to the set

1A input of flip-flop 8D2/ZB307-A in the
data and clock control logic (6546WD, sheet
8) setting this flip-flop to the 1 state. This
unblinds the deserializer input and connects
the local serializer output to the deserializer
input to permit local printing. This signalalso
drives inverter 8E3/ZB314-F which unblinds
the local clock (2ke) to the transmission logic.

(e) It provides a positive (-6 to 0 volt) sig-

nal on the on/off hook out lead on con-
nector pin JB2-A2 whichis subsequently pre-
sented to the Telephone Equipment Cabinet
via filters. The 0 volt signal from emitter
follower 5C7/ZB521-H is applied to NOR
gate 5D7/ZB509-C causing the output to go
to -6 volts, which enables NOR gate 5D8/
ZB510-F therefore generating an off-hook
signal. The negative output from NOR gate
5D7/ZB509-C is also applied to inverter
5D8/ZB508-D which results in a 0volt output
from inverter 5C8/ZB508-K blinding the
punch feed-out circuitry in the module J and
the auto-start gate in module A. This logic
prevents feeding-out of tape while the set is
off-hook. In addition, it prevents an inad-
vertent auto-start signal from resetting the
logic.

(f) The output of the inverter 5D7/ZB508-D,

the auto off-hook signal, goes to 0 volts
and is applied to two circuits: power pulser
1E6/ZB528-C in the delay disconnect logic
which generates a reset pulse to the trans-
missionlogic as soon as the set goes off-hook;
and NOR gate TA5/ZB313-C, in the selective
control gate logic (6546WD, sheet 7) which
unblinds the speed control leads to the Tele-
phone Equipment Cabinet.

5.175 When the off-hook-out signal has been

presented to the Telephone Equipment
Cabinet, a delay start dial signal is returned.
The HSSR Set then advances to the start mode.
The delay start dial is an off-hook-in signal of
approximately 150 to 300 milliseconds in dura-
tion. This signal is received via pin JB1-A3
from a 800-microsecond signal delay in module
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G. (See sheet 2 of 654TWD.) When off-hook the

signal is 0 volts and is presented to inverter
5F2/2ZB507-G. The inverter output goes nega-
tive for the duration of the signal. This negative
signal is presented to the delay disconnect logic
(6546WD, sheet 1) where a delay start dial sig-
nal is formed by the trailing edge of the off-hook-
in wink when the signal returns to the on-hook
condition. The positive signal is applied to in-
verter 1C4/ZB507-H and 400-microsecond sig-
nal delay 1D4/ZB512-B. Both the signal delay
and inverter drive NOR gate 1C6/ZB509-A. In-
puts 1 and 15 are at -6 volts at this time. Input
1is the inverted output of the auto-send flip-flop
5D6/ZB517-B and input 15 is controlled by the
auto-send control output (6545WD, sheet 8) which
is in the count 0 (reset) position.

5.176 The inverted off-hook-in signal is in-

verted again by inverter 1C4/ZB507-H
and this positive signal blinds NOR gate 1C6/
ZB509-A. When the off-hook signal goes nega-
tive (on-hook) the output of the inverter 1C4/
ZB507-H goes to -6 volts immediately. However,
the output of the signal delay does not go positive
until approximately 400 microseconds later.
Therefore, NOR gate 1C6/ZB509-A is enabled
during this intervaland the positive signal from
this gate is applied to inverter 1C6/ZB508-H.
A negative delay start dial signal is generated
and applied to the auto-send control logic in
module A. This signal advances the transmit-
ting sequence to the start mode.

5.177 Inhibit gates 1C5/ZB507-J and K in the

delay disconnect logic (6546WD, sheet 1)
along with the 400- microsecond signal delay form
positive start and stop signals for controlling
the delay disconnect flip-flop 1D8/ZB524-C. In
the case of the delay start dial signal, a stop
signal is formed first, then a start signal. The
delay disconnect flip-flopis not triggered at this
time since the PI1A input is at -6 volts due toa
0 volt signal appearing on the input to inverter
1D4/ZB508-E. Once an off-hook-inis presented
to the set, should this signal be removed (on-
hook), a 400-microsecond positive start signal
will trigger flip-flop 1D8/ZB524-C to the 1
state via the set 1A input. The flip-flop applies
a 0 volt signal to gated oscillator 1D8/ZB514
and 500 milliseconds later a positive pulse ap-
pears at the output which provides a positive
logic reset pulse. The set then goes back on-
hook. I, however, the off-hook signal is re-
stored prior to the 500-millisecond signal, the
delay disconnect is reset and no reset pulses
are generated. This condition is indicated by
the dotted waveforms in the timing diagram,
Figure 37.
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5.178 In the on/off hook control logic (6546WD,

sheet 5)during the dial numbers or dial
response modes, NOR gate 5E3/ZB509-F is un-
blinded. The ESS returns an off-hook signal
after all station responses have been received
by the set. If an off-hook signal is presented
during the dialing or prior to.the end of scan in
the dial response mode, NOR gate 5E3/ZB509-F
is enabled producing a positive signal. This sig-
nal results in a positive signal from inverter
5E4/ZB508-C which is applied to OR gate 5E5/
ZB122-D. The output of the OR gate goes to
ground. This positive transition triggers the
abnormal disconnect flip-flop 5C5/ZB517-A to
the 1 state. The ABNORMAL DISCONNECT in-
dicator on the control panel is turned on via
power amplifier 5B5/ZB324. Also, a positive
signal is applied to the delay disconnect timer
and a logic reset pulse is generated. The 400-
microsecond signal delay whichdrives NOR gate
5E3/ZB509-F prevents NOR gate 5E3/ZB509-E
from being enabled since the off-hook-in signal
is used to advance the auto-send control in mod-
" ule A to preamble mode. As a result, the auto-
send control (6545WD, sheet 8) advances to the
preamble mode 100 microseconds after the off-
hook-in signal is received. Therefore, NOR
gate 5E1/ZB510-A is enabled blinding NOR gate
5E3/ZB509-F before the delayed, inverted off-
hook-in signal can enable this gate,

5.179° A no response signal, derived from the

no response timers (sheet 9 of 6546WD)
is also applied to NOR gate 5E3/ZB509-E and
generates an abnormal disconnect when any re-
sponse failures occur, except no acknowledge in
RU1 or RU2.

5.180 During the sending of an automatic call

a negative 200- microsecond end of pre-
amble signal is received fromthe selection gates
in module A (inverter 5E7/ZA302-D). This sig-
nal is applied to the set 1A input of flip-flop
5C8/ZB518-A triggering it to the 1 state, and a
positive send data control signal isforwarded to
Telephone Equipment Cabinet. This signal, es-
sentially a go data signal, informs the cabinet
to switch out the tone transmitter, switch in the
send portion of the data set on the outgoing line,
and start the synchronization procedure. The
automatic callisterminated whena positive 100-
microsecond auto call complete signal is re-
ceived from module -A (sheet 2 of 6545WD) and
applied to input 35 of OR gate 1E7/ZB511-A.
The delay disconnect flip-flop istriggered to the
1 state, starting the gated oscillator to time-out.
After approximately 500 milliseconds, a logic
reset pulse is generated to reset the transmission
and call control logic. The auto-send flip-flop
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is reset to 0, removing the off-hook-out signal.
The set then is disconnected. Also, if the
transmitting set goes on hook as a result of an
equipment malfunction at the receive end, a-6 V
dc signal is applied to NOR gate 5F3/ZB506-13.
This causes a 0 V signal to be applied to the
P1A lead of F/F 5F4/ZB518-26. The -on-hook
signal also causes, after 500 milliseconds, a
0 V delay disconnect signal to be applied to
INHIBIT gate 5F3/ZB306-33. This signal is
gated thruto set 1A lead of F/F 5F4/ZB518-21.
The F/F goes to set 1 state causing the normal
output pin 14 to go to 0 Vwhich is applied to OR
gate 5E5/ZB122-36. This will cause the abnor-
mal disconnect F/F 5C5/ZB517-A, to go to the
set 1 state resulting in an abnormal disconnect
indication being shown on the alert section of
the control panel. This condition also resets
the machine. ._]

5.181 A pre-empt (higher priority) call may

arrive during the sending or receiving
of a lower priority call. Should this occur, a
pre-empt signal is first originated in the ESS
and forwarded to the HSSR Set via the Telephone
Equipment Cabinet. This signal, +6 volts, is
applied to signal delay 2B7/ZG110-B in module
G and forwarded to module B via connector
JB1-D1. This positive signal is applied to the
set 1A input of flip-flop 5C3/ZB516-A, setting it
to the 1 state. The flip-flop drives a power am-
plifier and the PRE-EMPTED indicator on the
control panel is lighted. Also the operator alert
signal lead is energized controlling an audible
alarm within the Telephone Equipment Cabinet.
The normal pre-empt signal is applied to OR
gate 1ET7/ZB511-A and subsequently the delay
disconnect flip-flop is triggered. After 500
milliséconds a logic reset pulse is generated
and the set is placed on-hook, but ready to be
taken off-hook again to receive the incoming
higher priority call. The pre-empt signal is re-
moved when the set goes on-hook. The inverted
pre-empt signal from inverter 5B2/ZB508-F is
applied to the POB of the delay disconnect flip-
flop, holding this input at -6 volts. This prevents
the stop signal from resetting the delay discon-
nect flip-flop when the set goes off-hook..

-DATA AND CLOCK CONTROL LOGIC

A. General (Figure 12)

5.182 The data and clock control logic per-
forms the following functions:

(@) In the send condition it connects the local
serializer output (module C) to the de-
serializer input (module D) to facilitate local
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recording of the transmitted message.

(b) In the send condition and with the set in
the data mode, it connects the serial data
output from the transmission logic to the send
data output. The signals onthe send data out-
- put are subsequently forwarded to the data
set in the Telephone Equipment Cabinet.

(¢) In the automatic send condition (RU

mode), it alternately blinds the local de-
serializer input and the outgoing send data
lead to permit the sending and printing of the
station RU queries.

(d) In the automatic send condition it pro-

vides a local clock to the transmission
logic. In the automatic or manual send con-
dition it presents the send data clock which
is derived in the data sets to the transmis-
sion logic.

(e) In the receive condition it unblinds the

receive data input to the deserializer
and presents the receive clock, derived in
the data set, to the transmission logic on the
receive clock output lead.

(f) Thislogic also monitors the ready input.

This signal originates in the Telephone
Equipment Cabinet and indicates that the
synchronization of data sets and other equip-
ment has been completed and that the HSSR
Set may start transmitting data.

B. Data and Clock Control Logic Detailed
Description (6546WD, Sheet 8)

5.183 When the auto-send f{lip-flop is trig-

gered, its positive signal is applied to
the set 1A input flip-flop 8D2/ZB307-A, setting
it to the 1 state. The normal output of this {lip-
flop applies a 0 volt signal to NOR gates 8C7/
7ZB309-C and 8F5/7B310-F. The former gate,
with 0 volts on input 28, blinds the receive data
input. The latter circuit has 0 volts on input 31
whichblinds the receive clock input to the trans-
mission logic. The normal output of flip-flop
812/ 7B307-A drives inverter 8C5H7Z2B314-B and
the -6 voll signal from this inverter unblinds
NOR gate 8B7/7213309-1B3. put 7of this NOR gate
isnogative at this time and the serial data from
the local sevializer (on pin JB2-A2) is applied
to input 5 of this gate,

5.184 At this time delete charactors (all bits

marking execept the 0 bit) are trans-
mitted locally by the sevializer and received by
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the deserializer. Input 9 of NOR gate 8CT7/
ZB309-E remains negative during the send con-
dition since NOR gate 8C7/ZB309-C is blinded.
The inverted output of flip-flop 8D2/ZB307-A, .
-6 volts, unblinds NOR gates 8D7/ZB310-A and
8F5/ZB310-E. This allows the send clock from
the data set tobe "appliedto both the sendandre-
ceive clock out leads when the ready signal is
receivedfrom the Telephone Equipment Cabinet.
A positive signal from inverter 8C3/ZB314-E is
presented to the transmission logic, indicating
the send mode. This signal is also used to in-
dicate the send condition to the tone-out logic
(sheet 2 of 6546WD). The auto-send input, a 0
volt signal, turns off inverter 8D3/ZB314-F and
the -6 volt signal is applied to NOR gates 8E7/
ZB310-B and C. Therefore, the local clock is
presented to the transmission logic via the send
and receive clock outputs. The ready input,
which is off (-6 volts) at this time, is applied to
inputs 6 and 29 of the NOR gates, allowing the
clock signals (250 microseconds on-off) to pass
through.

5.185 The serializer sends delete characters

to the local deserializer until station
responses are presented to the transmission
logic. The serial data signal is represented by
-6 volts for space and 0 volts for mark conditions.

5.186 The next signalreceived by the data and

clock control logic is the positive ready
signal which indicates that the synchronization
procedure of the data sets is completed. The
ready signal occurs a maximum of 2 seconds
after the send data control is energized; the
ready input is normally at a negative voltage.
A +6 volt signal from the filter indicating the
recady condition is applied to an 800-microsecond
signal delay in module G to filter the contact
bounce. The positive delayed signal is presented
to the set 1A input of {lip-flop 8E2 ZB307-B
triggering this {lip-flop to the 1 state. The nor-
mal output of this flip-flop is applied to the emit-
ter of inhibit gate 8E3 ZB306-J priming this
gate. The output of the inhibit gate S8EJ ZB306-TJ
goes positive if the ready signal is removed
prior to the end of message. generating a ready
reset signal. In this case. an abnormal discon-
nect alarm would be indicated when the set is
rescet.

0.187T  For example, if the set is sending or

receiving a message and the handset on
the Call Director Set is removed {from the cradle
(manual off-hook), the ready signal from the
Tealephone Fquipment Cabinel is restored to its
normal condition causing a ready reset. The



ready signal is coupled to emitter follower
8E2/ZB113-M. The positive signal from the
emitter follower drives several circuits. One
circuit is the emitter of inhibit gate 8F2/
ZB314-H. The delayed ready signal is applied
to the base of this gate, forming a 100-micro-
second positive pulse, sync reset. This signal
is used to generate a transmission logic reset
pulse since the local clock to the transmission
logic is removed and the send clock from the
data set is applied. Approximately 100 micro-
seconds after the sync reset pulse, the send
clock from the data set is unblinded, and re-
synchronization of the deserializer takes place.
A negative signal from inverter 8E4/ZB314-G
unblinds NOR gates 8D6/ZB310-A, 8F6/
ZB310-D, 8B5/ZB3094F and 8C6/ZB309 -C.
The latter gate is blinded by the normal output
of flip-flop 8D2/ZB307-A. The positive output
of emitter follower 8E2/ZB113-M blinds NOR
gates 8E6/ZB310-B and C, removing the local
clock (2ke) from the send and receive clock
outputs and simultaneously the send clock,
derived in the data set, is delivered over
these leads to the transmission logic. With
NOR gate 8B5/ZB309-F unblinded, the de-
layed character clock, derived in the trans-
mission logic, is applied to input 31 of this
gate and allowed to pass through. The output
drives NOR gate 8B7/ZB309-A which drives the
output gate 8B7/ZB309-D. The delayedcharacter
clock is in phase with the serial data output which
is sending delete characters (all bits marking
except for the 0 bit). On the send data output
8B7/ZB309-D, a -6 volt signal is a mark and a
0 volt signal is a space condition. The delete
characters are transmitted to the receive sets
toallow the distant deserializers tosynchronize
prior to sending the station RU's. The ready
signal also lights a READY indicator on module
B front panel.

5,188 When the local deserializer is resyn-

chronized, a receiver in sync signal is
generated by the transmission logic, presentedto
the auto-send control logic in module A and the
set is advanced tothe RUL mode. After approxi-
mately a 300-millisecond time interval, which
allows the distant stations to synchronize, the
first station RU is transmitted. The printout
control logic is activated, The print/send input,
derived frora NOR gate 10C1/ZA506-G in the
printout control, goes positive at the beginning
of sending the station RU. The positive signal
blinds NOR gate 8B7/ZB309-A, inhibiting the
delayed character clock and preventing this out-
put from overriding the serial data output, The
receive stations call number (3-digit sequence)
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is then transmitted. Refer to Figure 33 which
is a timing diagram of this logic. Simultaneously,
the print/send output blinds NOR gate 8B7/
ZB309-B, blinding the local deserializer while
the station RU is transmitted.

5.189 After the RU is transmitted, the print/

send signal returns to -6 volts (print
condition), forcing the delayed character clock
(delete character) to be transmitted on line
again and simultaneously unblinding the local
deserializer input to allow delete characters to
be locally received. The RU response is re-
ceived, starting the printout logic, and this in-
formation is transmitted tothe local deserializer
resulting in local printout. During the printout,

-delete characters are transmitted to the distant

receive sets to maintain synchronization.

5.190 The setis then advanced to the message

mode which causes a positive signal
from the auto-send control logic (6545WD, sheet
8) to be applied to emitter follower 9D2/
7ZB521-22. The output of this emitter follower
presents a 0 volt signal to power amplifier
9B6/ZB326. Its output goes from -28 to 0 volts
turning on the MESSAGE indicator on the con-
trol panel. The positive signal from this emit-
ter follower is also applied to three NOR gates
in the data and clock control logic: 8B7/
ZB309-A, 8B3/ZB309-G, and 8A7/ZB304-E.
The positive signal to NOR gate 8B3/ZB309-G
inhibits, making the output go negative. This
output signal is applied to the transmission logic
via pin JB2-B2 indicating the message condition.

5.191 The HSSR Set is now temporarily con-

trolled by the transmission logic until
the end of the message. A positive signal is
applied to input 8 of NOR gate 8A7/ZB304-E;
the other inputs to the gate at this time arc -6
volts, Thus its output goes to -6 volts. This
negative signal, referred to as memory control,
is presented to the character gencrator logic
during the message mode instructing this logic
that the transmission logic may now use the
memory,

5.192 Thetransmissionlogic uses the memory

only in the EDC mode. The positive
message signal from the auto-send control
blinds NOR gate 8B7/7Z1B309-A making the out-
put go to -6 volts which removes the delayed
character clock signals by applying a -6 volt
signal to input 34 of NOR gate 8B7/72B309-D.
The serial data signals, which are presented to
input 35, appear on the output of this gate (send
data) as inverted signals.
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5.193 When a reader tape-out condition is

monitored by the transmission legic,
the end of message sequence is transmitted and
the HSSR Set advanced to the RU2 mode. At this
time, the control of the set is restored to the
call control logic. The message lead goes nega-
tive, causing the memory control lead to go
positive allowing the call control logic to use the
memory for sending RU's. Delete characters
are again transmitted on the line until the first
station RU is sent. The sequence of events are
the same as those occurring during the RU1
mode. At the end of a call, an auto call com-
plete signal is applied to the delay disconnect
logic (6546WD, sheet 1), input 32 of OR gate
1D7/ZB511-A. A reset pulse is generated 500
milliseconds later, restoring the set to the on-
hook condition. The ready signal goes negative
and flip-flop 8D2/ZB307-A and 8E2/ZB307-B
are reset to the 0 state. The send and receive
clock outputs go to -6 volts and 0 volts (marking)
appears on the deserializer input lead.

C. Test Features

5.194 This logic has two test switches on the

front panel of module B for use intesting
and trouble shooting. The switches and their
functions are:

(a) Send/Receive Unblind Clock: This switch

(8D4/SB25), when in the TEST position,
unblinds NOR gates 8E7/ZB310-B and C and
permits the localclock to pass through these
gates to the transmission logic.

(b) Manual Send/Receive: This button (8D1/
SB14) when depressed sets flip-flop
8D2/ZB307-A to the 1 condition, simulating
the send condition, and connecting the local
serializer output to the deserializer input.

NO RESPONSE TIMERS AND TRANSMITTER
SEQUENCE INDICATOR DRIVERS

A. General (Figure 12)

5.195 This logic appears schematically on

sheet 9 of 65646WD and is located in
module B. The transmitter sequence indicator
driver logic is strictly dc logic whereby the
various outputs from the auto-send control
logic located in module A drive the respective
emitter followers. The outputs from these
emitter followers provide signals to other logic
and also drive power amplifiers located at the
top of the schematic. The power amplifiers in
turn drive specific indicators on the control
panel. A ground signal turns an indicator on.
As an automatic call progresses only one se-
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quence indicator is on at a time representing
the operating mode of the HSSR Set. The AUTO
SEND light remains on throughout the call.

5.196 The no response timers consist of two

separate timing circuits, a 3.75 second
timer and a 26.25 second timer. The latter
circuit consists of a three-stage counter driven
by a 3.75 second timer which results in a 26.25
second overall time-out. The various time-outs
depend on the accuracy of the gated oscillator
adjustments.

5.197 The time-outs prevent the set from stop-

ping ina specific operating mode during
the automatic-send condition, holding an off- hook-
out signal and tying upthe line due to some inter-
nal or external signal failure. If a failure occurs,
a timer is allowedto time-out and a no response
signal is generated resetting the set and placing
it on-hook. An audible alarm (equipment alarm)
is also energized.

5.198 The various time intervals regarding

signaling between the HSSR Set and the
ESS are listed below. These intervals are
monitored by the timing circuits in this logic.

(a) Time between off-hook-out requesting
service and the delay start dial return
(off-hook-in wink):

Maximum - 2.88 seconds
Average - 0.63 second
Minimum - 0.22 second

(b) Time between dialing out a request for
bridge (943) and a bridge available (tone
7) from the Telephone Equipment Cabinet:

Maximum - 1.27 seconds
Average - 0.15 second
Minimum - 0.14 second

(c) Time between the endof dialing signal to
ESS (two consecutive tone 12 signals) and
the first call progress report (dial response):

Maximum - 26.09 seconds
Average - 5.34 seconds
Minimum - 0.175 second

(d) Time between the last call progress re-

port (dial response) from the Telephone
Equipment Cabinet and the off-hook-in
(answer):

Maximum - 0.430 second
Average - 0.255 second
Minimum - 0.18 second
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(e) Time between the send data control sig-
nal out and the ready signal from the
Telephone Equipment Cabinet:

Maximum - 2 seconds

(f) A check is made also of the tone-out
logic to assure that the dialing out se-
quence is completed.

B. No Response Timers Detailed Description
(6546WD, Sheet 9)

5.199 To check the time interval between an
off-hook-out signal and delay start dial
return the transmitter auto-start pulse places
the set off- hook. The transmitter auto-start
pulse is also applied to the set 1A of flip-flop
9E7/ZB524-B setting this flip-flop to the 1 con-
dition. The normal output of the flip-flop goes
to ground and the gated oscillator 9E8/ZB622
starts to time-out, continuing as long as flip-
flop 9E7/ZB524-B applies aground signal to its
input. Approximately 3.75 seconds later, a pulse
is generated by this oscillator and applied to
flip-flop 9E7/ZB523-A whichis the first element
in the three-stage counter. The signal required
to stop the counter is a delay start dial signal
from the Telephone Equipment Cabinet (off- hook-
in wink). The delay start dial signal is a 400-
microsecond negative pulse formed in the delay
disconnect logic (sheet 1 of schematic 6546WD)
and applied to inverter 9F7/ZB519-C. The out-
put of the inverter goes positive resulting in a
positive signal applied to power pulser 9F7/
ZB527-C. The power pulser generates a narrow
pulse to reset the oscillator control flip-flop
9E7/ZB524-B, stopping the gated oscillator from
completing its time-out. Also, the counter flip-
flop elements are reset by collector reset, the
reset pulse being applied to fan-out gate 9F7/
ZB123-D. In this case, a positive no response
signal is not generated since NOR gate 9D8/
ZB520-B is blinded by the reset pulse.

5.200 Tofacilitate circuit explanation, assume
the delay start dial signal is not re-
ceived. In this case the gated oscillator is al-

lowed to time-out, generating a narrow, positive .

pulse 15 microseconds in duration. A pulse is,
therefore, generated every 3.75 seconds which
drives the counter. When seven pulses are gen-
erated, 26.25 seconds have elapsed. At that
time all the counter flip-flops are in the set 1
condition and their respective inverted (I) outputs
are at -6 volts. Therefore, NOR gate 9F8/
ZB520-A is enabled, its output goes positive,
and this signal is applied to inverter 9D8/
ZB519-K. The output of this inverter goes to -6
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volts enabling NOR gate 9D8/ZB520-B since in-
put 5 to this gate is also negative. The positive
signal from the gate is presented to OR gate
9D8/ZB515-E causing the output of this gate to
go positive, generating a signal defined as no
response. The positive no response signal is
applied to NOR gate 5E3/ZB509-E setting the
abnormal disconnect flip-flop 5C5/ZB517-A to
the 1 condition. The ABNORMAL DISCONNECT
indicator on the control panel is lighted.

5.201 A positive signal from inverter 5E4/

ZB508-C is applied to input 20 of the
OR gate located in the delay disconnect logic
(6546WD, sheet 1), starting the delay disconnect
timer. Approximately 500 milliseconds later a
logic reset pulse is generated and the set is
placed on-hook. The no response signal goes
negative when a reset pulse is received by this
logic. .

5.202 If the call progresses, the delay start

dial signal is received, and the tone-out
logic (6546WD, sheets 2 and 3) is activated to
signal the ESS the priority and type of call being
originated. The tone-out flip-flop is set to the 1
state. The positive signal from this flip-flop is
applied to OR gate 9E4/ZB515-C and subse-
quently sets flip-flop 9C8/ZB524-A to the 1
condition. The normal output of this flip-flop
controls gated oscillator 9C8/ZB522 starting
this circuit to time-out. The timer is reset by
a tone-out complete signal from the tone-out
logic which normally occurs 400 milliseconds
after the tone-out flip-flop is triggered to the 1
state. The tone-out complete signal is a posi-
tive pulse derived from inhibit gate 2B8/ZB112-A
and applied toinput 22 of OR gate 9D7/ZB515-B
and subsequently to the set 0A input of flip-flop
9C8/ZB524-A. If the tone-out complete signal
is not received, gated oscillator 9C8/ZB522
generates a positive pulse approximately 15
microseconds in duration which is applied to
OR gate 9D8/ZB515-E, resulting in a no response
pulse. The ABNORMAL DISCONNECT indicator
is lighted and the set is reset.

5.203 If a multi-address or a broadcast call

is originated, NOR gate 9E2/ZB510-D
is unblinded (input 35 goes negative). The nega-
tive end of start signal, 200 microseconds in
duration, is applied to input 34 of this gate and
once again the short period timer is started.
In the case of a multi-address call a bridge
available signal (tone 7) is required to stop the
time-out and also to advance the auto-send con-
trol to the dial numbers mode. The positive
bridge available signal, 800 microseconds in
duration, is applied to inverter 9E5/ZB519-E.
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At this time NOR gates 9E5/ZB520-Fand G are
unblinded since the set is in the start mode.
The negative 800-microsecond signal from the
inverter is then applied to NOR gate 9E5/
ZB520-G, enabling this gate and stopping the
timer by resetting the gated oscillator control
flip-flop.

5.204 If the broadcast sequence has been

dialed-out to the Telephone Equipment
Cabinet, an off-hook-in signal should be returned,
indicating all stations have been connected.
This signal is used to stop the timer once the
end of start signal has triggered the timer as
described above. The off-hook signal is derived
inthe on/off hook control logic (6546WD, sheet 5),
inverted and forwarded to NOR gate 9E6/
ZB520-E. This NOR gate is enabled, its output
goes to ground and the positive transition resets
the short period timer flip-flop 9C7/ZB524-A
via the set 0A input.

5.205 At the end of dialing, a negative 250-

microsecond end of scan pulse is pre-
sented to NOR gate 9D2/ZB506-G setting flip-
flop 9E7/ZB524-B to the 1 state via the set 1B
input. The prime 1B input is Ovolts at this time.
The long period timer is started and the first
dial response should be received within 26.09
seconds. The first dial response starts the
printout logic (sheet 10 of 6545WD), generating
a positive start print signal, derived from flip-
flop 10D3/ZA514-C. This signal remains posi-
tive throughout the printout cycle (approximately
40 milliseconds). The positive transition is ap-
plied to power pulser 9F7/ZB527-C and the long
period timer is reset.

5.206 Because each response is followed by a

punctuation tone (tone 12), the long
period timer is started again and then reset
again by the next positive start print signal.
This indicates the second response has been
received. In the dial response mode a 250-
microsecond end of scan pulse is applied to
NOR gate 9D2/ZB506-G and the long period
timer is started again. It is subsequently reset
by the first start print signal during the RU1
mode. Prior to the above time, the preamble
control signals are toned-out and the short
timer is started and stopped as each preamble
signal (controltones) is transmitted by the tone-
out logic. At the completion of this information,
a 260-microscecond end of preamble signal is
applied to inverter 9F2/7B519-B and the short
period timer is started again. The end of pre-
amble  signal is coincident with the send data
control signal lead to' the Telephone Equipment
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Cabinet, indicating go data. The end of pre-
amble signal is converted to a positive pulse
which is applied to start OR gate 9E4/ZB515-C,
starting the short period timer. The maximum
allowable time intervalallowed between the send
data control out and the ready signal from the
Telephone Equipment Cabinet is approximately
2 seconds. Therefore, the positive ready signal
is used to reset the short period timer. This
signal originates in the data and clock control
logic (6546WD, sheet 8).

5.207 This logic gates two additional signals
which are not related to the no response
timers:

(a) The first signal is the no bridge signal,

tone 0,whichis an 800-microsecond posi-
tive pulse occurring during the start mode.
The no bridge signal comes from the tone-in
logic (6546WD, sheet 4) but is actually derived
in the ESS. It is generated if the ESS is not
capable of handling a multi-address or broad-
cast request. The positive signal is inverted
by inverter 9F5/ZB519-E and is applied to
NOR gate 9E5/ZB520-G which is unblinded at
this time. Therefore, a positive pulse is pre-
sented to the delay disconnect logic at OR
gate 1ET/ZB511-A and no bridge flip-flop
5C5/ZB516-C. This turns on the NO BRIDGE
indicator on the control panel and resets the
set. :

(b) The second signal gated in this logic is

the clear-start over signal (tone 3) which
resets the set. This signal also originates in
the ESS and is presented to the set via the
tone-in logic where a positive 800-micro-
second pulse is formed. This positive pulse is
applied to inhibit gate 9B8, ZB315-F. The
base input to this gate is negative during the
dial numbers, start, or dial response modes.
Therefore, a positive clear-start over signal
is presented to the delay disconnect logic, at
OR gate 1D7,ZB511-A on input 4 starting the
delay disconnect timer. A logic reset pulse
is generated 500 milliseconds later and the
set is disconnected.

6. AUTOMATIC RECEIVE LOGIC
GENERAL (Figure 38)

6.01 The call control logic used to control an

automatic receive callis describedinde-
tail in the following paragraphs. Refer to Part
4 for a description of the automatic call se-
quence.
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6.02 As shown in the block diagram, Figure

38, this logic is divided into seven func-
tional blocks which perform the following func-
tions.

(a) On/Off Hook Control: Monitors the on/

off-hook-in lead from the Telephone
Equipment Cabinet. This signal automatically
places the set off-hook. An off-hook-out sig-
nal is returned to indicate an answer.

(b) Tone-In Logic: Monitors tones from the
ESS (Electronic Switching System) which
place the set off-hook,and tones generated by

the sending set for setting-up the various op- -

erating conditions.
A

(¢) Receive Control: Decodes the dc tone-

in signals so that the receive operating
conditions may be automatically programmed.
It also provides signals whichoperate the re-
ceive operating sequence indicators on the
control panel.

(d) Data and Clock Control: Monitors the

ready input from the Telephone Equip-
ment Cabinet and controls the receive data
and clock which are applied to the transmis-
sion logic.

(e) Tone-Out Logic: Originates the ac-

knowledge tone when the receiving set
detects its RU query. During the message
(EDC) mode, it codes the EDC block answer-
back signals whichare forwarded as tones to
the sending set.

(f) Delay Disconnect Logic: This logic is

associated with the on/off hook control
logic. It delays disconnecting of the set to
permit an acknowledgment of the RU2. It also
generates the logic reset pulse.

(g) Selective Control Gates: Gates operating

controlinformation and forwards it to the
transmission logic and Telephone Equipment
Cabinet.

(h) Alarm Logic: Detects certain alarm

conditions which prevent the set from
answering a call; generates a reset signal
during a call sequence.

DETAILED OPERATION

6.03 In the following description of operation

refer to the block diagram, Figure 38,
and to the specific schemaltic diugrams as indi-
cated.
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6.04 Initially, the HSSR Set is idle. The first

signal received is a +6 volt off-hook-in
from the ESS via the Telephone Equipment Cabi-
net and is applied to signal delay 2B7/ZG112-A
in the module G. It is then forwarded to inverter
5F1/ZB507-G in the on/off hook control logic
(6546WD, sheet 5). The output of this inverter
goes to -6 volts andis appliedto NOR gate 5D5/
ZB509-D through signal delay 5F2/ZB308-B.
The set will go to the automatic receive condi-
tion if one of two dc signal combinations arere-
ceived by the tone-in logic, sampled and con-
verted to an 800-microsecond positive pulse and
forwarded to the on/off hook control logic.
These signals, tone 1 and 9, represent low and
high precedence calls, respectively. If a high
precedence callisbeing received, a positive 800-
microsecond tone 9 signal is generated by the
tone-inlogic after sampling the 1.3 and H3 leads.
This signal is presented to input 2 of NOR gate
5D2/ZB508-G in the on/off hook control logic.
The output of the NOR gate goes to -6 volts for
the duration of the pulse which enables NOR gate
5D5/ZB509-D. The positive signal from this
NOR gate is applied to the set 1A input of the
auto-receive flip-flop 5D6/ZB517-C. Assume
the P1A input to this flip-flop is 0 volts, which
is the off-hook blind signal. Therefore, the
auto-receive flip-flop is triggered to the 1 state
presenting a positive off-hook-out signal to the
Telephone Equipment Cabinet indicating to the
ESS that the set has answered the incoming call.

6.05. When the positive tone 9 signal is re-

ceived, flip-flop 5C4/ZB516-B is set to
the 1 state, its normal output goes to 0 volts and
this signal is applied to two circuits: one turns
on the high precedence indicator on the control
panel and the other, through NOR gate 5B3/
ZB510-B and inverter 5B3/ZB508-A, generates
anoperator alert which sounds an audible zlarm
located in the Telephone Equipment Cabinei. In
the meantime, the receive auto controlis star'ed
(sheet 6 of 6546WD). The positive signal f. om
the auto-receiveflip-flop is applied toinver:ers
6D2/ZB507-C and 6E2/ZB507-D. The first in-
verter output unblinds NOR gates 6B3/ZB505-A,
6F5/ZB506-E and 6F6/ZB506-F. The positive
signal from inverter 6E2/ZB507-Bis applied to
power amplifier 6F3/ZB322 turning onthe AUTO
REC indicator on the control panel. This indi-
cator remains on throughout the call.

6.06 The steering signal generated when the

high precedence tone is received is ap-
plied to 200-microsecond signal delay 6132/
7ZB525-A and NOR gate 6B3/ZB505-A. The pos-
itive steering signal is present for 50 milli-
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seconds. When it returns to -6 volts the signal
delay,NOR gate and inverter 6B2/ZB507-E for-
mulate a positive 200-microsecond pulse on the
output of NOR gate 6B3/ZB505-A which drives
flip-flop 6B4/ZB504-A. This flip-flop, with
flip-flops 6B4/ZB504-B and C, form a -binary
sequence counter. The outputs from the flip-
flops drive NOR gates 6C6/ZB505-C to F which
provide binary to decimal conversion. Origi-
nally, the sequence counter flip-flops are in the
set 1 condition; all other flip-flops are initially
set 0.

6.07 The first pulse received by the binary

sequence counter occurs at the trailing
edge of the first steering signal and sets the
counter to 0 (count 0). At this time the normal
outputs of all the flip-flops are at -6 volts.
Therefore, NOR gate 6C6/ZB505-B is enabled
providing a 0 volt signal to the P1A inputs of the
speed control flip-flops 6B7/ZB502-A and 6C7/
ZB502-B. The logic remains idle and waiting
for the preamble tones from the sendset to set-
up the various receive conditions. The first
preamble tone received by the tone-inlogic sets
up the proper speed (bit rate). For example, if
the speed is 1200 bps, an 800-microsecond posi-
tive pulse, representing tone 2,is applied to set
1A input of flip-flop 6B7/ZB502-A, triggering
this flip-flop to the 1 condition. If the speed is
600 bps, tone 3 is received and, as a result, the
600 speed flip-flop is set to the 1 state. If the
message is to be received at 2400 bps, tone 0 is
received which serves as a buffer tone and no
flip-flops. are triggered and the 2400 bps condi-
tion prevails.

6.08 The 800-microsecond tone signals are

generated from the tone-inlogic approxi-
mately 5 milliseconds after the beginning of a
steering signal. When the steering signal as-
sociated with the speed control tone goes nega-
tive,a 200-microsecond positive pulse is formed
again to drive the counter flip-flop 6B4/ZB504-A.
The counter is advanced to a binary 1 count and
NOR gate 6C6/ZB505-B is blinded. During a
count of 1, NOR gate 6C6/ZB505-C is enabled
which primes the code flip-flop 6C7/ZB502-C.
Approximately 350 milliseconds later the code
tone is received. If the set is to be programmed
to receive the message in Baudot code, a posi-
tive 800-microsecond tone 8 signal is received
by the receive control setting flip-flop 6C7/
ZB502-C to the 1l condition. If the code is ASCII,
tone 0 is received on the tone-in logic; there-
fore, the code flip-flop is not triggered, repre-
senting ASCII code.
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6.09 When the steering signal related to the

code tone subsides the binary counter is
advanced to count 2 and NOR gate 6D6/ZB505-D
is enabled, priming the P1A input of the EDC
flip-flop 6D7/ZB503-A. The set will accept an
EDC call if tone 6 is received. If the receive
set is set-up for an ED call, tone 0 is received
and the EDC flip-flop remains in the set 0 state.
The steering signal goes negative again and the
counter is advanced to count 3 by the next step
pulse. NOR gate 6D§/ZB505-E is enabled prim-
ing flip-flop 6D7/ZB503-B (the remote punch on
control flip-flop). If the incoming message is to
be punched, tone 9 is received via the tone-in
logic to set flip-flop 6D7/ZB503-B to the 1 state
forcing the local punch off signal to the oncondi-
tion. A tone 0 is received if the incoming mes-
sage does not have to be punched. A punch off
request from the send set does not override the
local punch on condition. The incoming steering
signal subsides -and the counter is advanced
again to a binary count of 4 and NOR gate 6E6/
ZB505-F is enabled. This NOR gate primes the
receive data control flip-flop via its P1A input.

6.10 The next tonereceived is go data, tone 4.

The positive transition sets receive data
control flip-flop 6E7/ZB503-C to the 1 condition.
The normal output of this flip-flop is used to
present a signalon the receive data control lead
to the Telephone Equipment Cabinet instructing
it to switch the tone receiver out of the incom-
ing line, switch in the receive data set, and start
the synchronizing process.

6.11 The normal output of flip-flop 6E7/

ZB503-C also blinds NOR gate 6B3/
ZB505-A. Therefore, when the steering signal
related to tone 4 goes negative the counter is
not advanced. The positive transition from the
normal output of the send data control flip-flop
sets gated oscillator control flip-flop 6E7/
ZB518-C to the 1 condition, starting the gated
oscillator 6E7/ZB614 to time-out. This oscil-
lator is adjusted to a 3.7 to 4 second time-out.
The flip-flop control of this oscillator is reset
by the receiver in sync signal from the trans-
mission logic if the synchronization procedure
is completed within the adjusted time interval.
Should the setnot receive aready signalor does
not synchronize on the incoming delete charac-
ters within the 3.7 second time interval, a re-
ceiver not sync reset pulse is generated, the set
is reset and goes on-hook.

6.12 With the set programmed, the outputs of
the operating mode flip-flops are applied
to the selective control gates. See sheet 7 of



6546WD. The positive signal from the receive
auto off-hook flip-flop blinds NOR gates 7B4/
ZB311-A to E allowing the signals from the
flip-flops in the receive auto control to override
the inputs from the control panel. The only in-
put that is not blinded is the local punch on/off
signal. This allows the receiving operator to
control the local punch on condition. In the
auto-send condition, the speed control informa-
tion is presented to the Telephone Equipment
Cabinet through NOR gates 7TA8/ZB313-B and
7B8/ZB313-A. The NOR gates 7F7/ZB312-E, F
and G are unblinded by the receive auto off-hook
signal allowing the receiver control input sig-
nals to drive these gates. The Baudot, EDC, and
punch on signals are presented to NOR gates
7C6/ZB312-A to C, providing the transmission
logic the various operating mode signals. Sig-
nals are also presented to the transmission
logic informing it that an automatic call is being
received. The automatic condition is signified
by a -6 volt signal from inverter 5E8/ZB509-B
in the on/off hook control logic. The receive
condition is identified by a -6 volt signal on the
send/receive lead originating in the data and
clock control logic (sheet 8 of 6546WD) and pre-
sented to the tl/',ansmission logic on pin JB2-AT.

/

6.13 Once the Telephone Equipment Cabinet
receives the senddata control signal, the
HSSR Set waits for the ready signal indicating
that the synchronization of data sets is com-
pleted. The ready signal is applied to the data
and clock control logic (6546WD, sheet 8). How-
ever, in the receive condition, flip-flop 8D2/
ZB307-A is in the set 0 condition and the auto-
send signal is at -6 volts. As a result, the send
data and send clock outputs are blinded. The
gates controlling local clock 8E7/ZB310-B and
C are also blinded since the output of inverter
8D3/ZB314-F is supplying a 0 volt signal.

6.14 A positive ready signal allows inverter

output 8E4/ZB314-G to go to -6 volts,
unblinding NOR gate 8F7/ZB310-D, and allowing
the receive clock pulses to pass through this
NOR gate. The receive clock, is derived in the
data set, is present at all times and changes to
the bit rate requested over the speed control
leads as soon as the speed control tone is re-
ceived from the sender. The receive clock is
applied to NOR gate 8F5/ZB310-F. Input 31 to
this NOR gate is negative at this time. The -6
volt signal from inverter 8E4/ZB314-G also
unblinds NOR gate 8C7/ZB309-C. Input 28 to
this NOR gate is at -6 volts since flip-flop 8D2/
ZB307-A is in the set 0 condition.
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6.15 With NOR gate 8C'7/ZB309-C unblinded,
the serial data on the receive data input
and applied to inverter 8C'7/ZB314 is presented
to the local deserializer (module D). These sig-
nals (mark is -6 volts and space is 0 volts) cor-
respond to the data being transmitted by the
sender. The data signals are received via the
data sets, applied to a receive data circuit ele-
ment 2D4/ZG313 in module G, reshaped and
forwarded to the data and clock control logic in
module B. Initially, the input data consist of
delete characters (all bits marking except the 0
bit). The receive deserializer synchronizes on
these characters, requiring a minimum of four
characters to synchronize. Refer to the appro-
priate sectionfor a descriptionof the transmis-
sion logic. .

6.16 Once the deserializer is synchronized, a

negative receiver insync signalis applied
to NOR gate 6D2/ZB506-B in the receive control
logic. This signal, accompanied by a negative
RU1 mode signal from the transmission logic
enables NOR gate 6D2/ZB506-B and places the
set in the receive RU1 mode. The receive RU1
sequence indicator on the control panel is lighted
by a =28 to 0 volt signal from power amplifier
6F4/7ZB322. The positive signal from NOR gate
6D2/ZB506-B resets the time control flip-flop
6E7/ZB518-C to 0, preventing a rec not in sync
reset pulse from being generated. Then the set
waits for its RU (station call number) to be re~
ceived.

6.17 The transmission logic has circuitry

(module D) to detect the station's three-
digit call number (RU) received in serial data
form from the send station. When the station
RU is detected, a negative start of message
(SOM) signal is applied to the call control re-
ceive control logic and NOR gate 6F5/ZB506-D
enabled. The ACK indicator on the control panel
is lighted. The RU1 indicator is extinguished
since the negative RUl mode signal from the
transmission logic goes to 0 volts. The set then
waits for the start of message sequence. In the
meantime, when the transmission logic detects
the RU signal, a positive 50-microsecond RU re-
ceived pulse is generated and presented to sig-
nal delay 2E2/ZB118-A in the tone-out logic
(module B). This positive signal is delayed 25
microseconds and applied to the set 1A input of
flip-flop 2E3/ZB117-C, triggering it to the 1
condition. The normal output of this flip-flop
starts the 50-millisecond gated oscillator 2E8/
ZB120 and applies a 0 volt signal to inverter
2C8/ZB110-J through OR gate 2E7/ZB122-A.
The output of the inverter goes to -6 volts; this
signal enables NOR gate 2C8/ZB107-E. Input 8
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to this gate is also negative during the receive
condition. The output of NOR gate 2C8/ZB107-E
goes to 0 volts generating a steering signal.
Simultaneously, the inverted output of flip-flop
2E3/ZB117-C presents a negative signal to in-
verter 2E4/ZB112-C. The outputof the inverter
goes to 0 volts and this signal, ACK, is forwarded
to the tone-out converter OR gates 3B§/ZB102-B
and 3E8/ZB103, forcing the outputs of these
gates to 0 volts. Therefore, a low 2 and a high
3 signal accompanied by a steering signal is
presented to the tone transmitter in the Tele-
phone Equipment Cabinet where the signals are
convertedto a tone 6 andtransmittedto the send
station to indicate an acknowledge condition.
After approximately 50 milliseconds, a positive
pulse from the gated oscillator resets flip-flop
2E3/ZB117-C to the 0 state removing the steer-
ing signal.

6.18 When the transmission logic recognizes

the start of message sequence a -6 volt
receive unblind signal is presented to NOR gate
6F5/ZB506-E. The gate is then enabled. The
MESSAGE indicator is lighted and the ACK indi-
cator is turned off since the SOM signal returns
to 0 volts. At this point in the call, the trans-
mission logic unblinds the character generator
and punch logic to permit recording of the re-
ceived message information. The 0 volt output
of NOR gate 6F5/ZB506-E drives power amplifier
6F5/7ZB422 and primes the P1A input of the ab-
normal disconnect flip-flop in the on/off hook
control logic. If the receive set is inadvertently
disconnected (reset) during the message mode,
an ABNORMAL DISCONNECT alarm is indicated
informing the operator that a complete message
was not received. At the end of a message, an
end of message (EOM) sequence is transmitted
in serial form and is detected by the transmis-
sionlogic. Upon detection of the EOM the trans-
mission logic presents a negative receiver RU2
mode signal to the receive auto control logic
NOR gate 6F§/ZB506-F, enabling this gate. The
MESSAGE indicator is turned off since the re-
ceive message signal goes to 0 volts, blinding
NOR gate 6F5/ZB506-E. The RU2 indicator is
lighted by the 0 volt signal from power amplifier
6F6/ZB323. The receive set then waits to de-
tect its RU for the second time in order to send
an acknowledge tone to the send station to indi-
cate to the sender that it has received the mes-
sage. Upon receipt of its RU sequence, the
transmission logic samples this information and

generates a receive auto call complete signal,a

negative pulse applied to the alarm logic in
module G (at NOR gate 3B8/ZG117-E). The
positive signal from this gate is presented to
OR gate 3B7/ZG108-B producing a positive re-
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set Gsignal whichis forwarded to the delay dis-
connect logic in module B via pin JG1-C9. The
signal is presented to input 33 of OR gate 1E7/
ZB511-A which sets the delay disconnect flip-
flop 1D8/ZB524-C to the 1 state. This starts
gated oscillator 1D8/ZB514 to time-out. After
approximately 500 milliseconds, a logic reset
pulse is generated and the logic is reset. The
set goes back on-hook and is prepared to
receive or send another call. Simultaneously,
when the second RU is detected, a 50-millisecond
acknowledge signal is generated in the tone-out
logic. The delay disconnect permits this signal
to be transmitted to the sending set.

6.19 The operator may disconnect the set at

any point in the call by pressing the
PANEL RESET button the control panel. Dur-
ing the RU1 mode, should the set not receive its
RU prior to receiving the start of message, a
negative receive RU format alarm is formed
in the transmission logic and applied to NOR
gate 3B8/ZG117-F. A positive reset G signal is
then applied to the delay disconnect logic reset-
ting the set. As a result, no acknowledge tone
is transmitted to the send station and this status
is recorded. Should the receive set disconnect
during a single address call, the ESS forwards
anon-hook signal to the send station causing the
send set to reset.

6.20 The following paragraphs describe the

operation of the tone-out logic during the
reception of an automatic or manual EDC call.
This logic generates EDC answer-back signals
on commands from the transmission logic. The
answer-back signals indicate the status of in-
dividual blocks of received message data and
originate in the EDC control logic (module H).

6.21 The block answer-back signals (positive)

are applied to prime inputs (P1A) of
answer-back flip-flops 2F5/ZB116-A, B, C and
2F6/ZB117-A. The sample signal consists of a
200-microsecond negative pulse applied to NOR
gate 2F2/ZB108-B. When the set is in the EDC
receive condition, inputs 5 and 6 to this gate are
at -6 volts, which allows the EDC samples to
enable the NOR gate. As a result, the output of
NOR gate 2F2/ZB108-B goes positive for 200
microseconds. This signalis delayed 25 micro-
seconds by signal delay 2F3/ZB118-B. The
positive signal from the signal delay is applied
to the set 1A inputs of the four answer-back flip-
flops 2F5/ZB116-A, B, C, and 2F6/ZB117-A.
The positive prime signal must be present at
least 200 microseconds prior to the positive
transition orf the sample signal. The block an-
swer signals from the EDC logic (module H)
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appear on connector pins JB2-C1 to C4. The
block -0- ok or block -1- ok signal, depending
on whether the block is even (block-0) or odd
(block-1), is positive throughout the block until
an error is detected by the EDC logic. Then the
corresponding block ok signal goes to -6 volts
and the block not ok goes to 0 volts, priming the
respective answer-back flip-flop.

6.22 The EDC sample pulse, generated at the

end of each block, sets the answer-back
flip-flop which is primed to the 1 state. For
example, assume the block -0- ok signal primes
flip-flop 2F5/ZB116-A. This flip-flop is set to
the 1 state by the positive sample signal. The
normal output of this flip-flop goes to 0 volts
and this signalis appliedto OR gate 2E7/ZB122-
A. This causes the 50-millisecond gated oscilla-
tor 2E8/ZB120 to start to time-out. Simultane-
ously, the 0 volt signal from the OR gate forms a
steering signal by enabling NOR gate 2C§/ZB107-
E. The inverted output of the block -0- ok flip-
flop is applied to inverter 2E4/ZB111-C. The
output of the inverter goes to 0 volts andis pre-
sented to the tone-out converter logic where the
dc output signals comprising tone 0 are forced
on the outputs of OR gates 3C8/ZB102-C and
3D8/ZB103-A.

6.23 A low 4 and high 2 signal accompanied

by a steering signal are presented to the
tone transmitter in the Telephone Equipment
Cabinet. These signals are converted to a tone
representing the digit 0 and transmitted to the
send station. At the send station the tone is de-
tected by a tone receiver and presented to the
tone-inlogic. The signalis decoded by the tone-
in logic and forwarded to the send EDC logic so
that the required action may be taken. Refer to
the appropriate section for a description of
transmission logic EDC operation. A positive
pulse from gated oscillator 2E8/ZB120 occurs
approximately 50 milliseconds later and resets
the block -0- ok flip-flop 2F5/ZB116-A, removing
the steering and tone signals. The logic re-
mains in this condition until the next answer-
back signal is received.

7. MANUAL CALL LOGIC
GENERAL

7.01 The following paragraphs describe in

detail the call control logic used by
sending and receiving HSSR Sets during manual
(voice coordinated) calls. The combined logic
is shownin the functional block diagram, Figure
39. Refer also to the manual call sequence
chart, Figure 11.
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7.02 The manual call logic is much less com-

plex than the logic required for auto-
matic calls. Calls are single address only and
require telephone contact between operators be-
fore andafter the message is transmitted. Tele-
phone facilities are provided by the associated
Call Director Sets.

SEND-RECEIVE SEQUENCE

7.03 Initially, the sending set is prepared for

transmission by selection of the various
operating conditions on the control panel (eg,
speed, code, error control, and punch on/off).
The high speed reader is loaded with message
tape. The transmission logic receives infor-
mation signals corresponding to the selection of
operating conditions (other than speed control)
via the selective control gates (6546WD, sheet
7). This occurs in the same manner as when
the set is originating an automatic call. The
speed control (information rate) data is sent to
the Telephone Equipment Cabinet upon receipt
of a manual off-hook signal.

7.04 The sending operator then begins the

manual call sequence by establishing a
voice contact with the receiving station. The
telephone handset is removed from its cradle
on the Telephone Equipment Cabinet, the num-
ber of the station is dialed, and the following
events occur:

(a) A 0 volt manual off-hook signal is pre-

sented to signal delay 2C7/ZG111-A in
the interface logic located in module G. The
signal delay filters the input and presents a
0 volt signal to inverter 5F1/ZB507-F in the
on/off hook control logic (6546WD, sheet 5).
The output of the inverter goes to -6 volts
which enables NOR gate 5F8/ZB509-B. As a
result, a positive manual signal is sent to the
transmission logic on the manual/auto lead.
This signal programs the transmission logic
for a manual call.

(b) The negative signal from the inverter

unblinds inhibit gate 5E5/ZB519-A which
applies a signal that triggers the abnormal
disconnect flip-flop if the set is placed on-
hook by the ESS or if an alarm condition
energizes the delay disconnect logic prior to
the operator placing the handset on the cradle
(manual on-hook). With a 0 volt signal on the
output of NOR gate 5F8/ZB509-B, the MAN-
UAL OFF-HOOK indicator on the control
panelis lighted by a 0volt signal from power
amplifier 5B8/ZB424. The manual signal
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also blinds the auto-start signalin module A
and inhibits the punch feedout circuit in mod-
ule J by providing a ground signal to these
circuits from inverter 5C8/ZB508-K, thus
preventing a call from being automatically
originated. The manual signal also disables
the tape feedcircuit when the set is off-hook.
Inthe manual off-hook condition the Telephone
Equipment Cabinet forwards an off-hook-in
signal to the set. The 0 volt signal from the
manual off-hook gate 5F8/ZB509-B is also
applied to NOR gate 7A5/ZB313-C in the se-
lective control gate logic (6546WD, sheet 7).
The -6 volt output from NOR gate TA5/
ZB313-C unblinds the speed control gates so
that speed control information can be pre-
sented to the Telephone Equipment Cabinet.

7.05 After thereceive station has been dialed,

and if it is not busy, its telephone is
rung. The receiving operator answers the tele-
phone and voice contact is established. At the
receive station a manual off-hook and an off-
hook-in signal are applied to the call control
logic to program the set for a manual call. The
receiving operator, per verbal instructions,
selects the various transmit operating condi-
tions to coincide with the conditions set up at
the send station. The respective sets are now
prepared for message transmission.

7.06 The voice connection is removed when

the send operator depresses the SEND
DATA transfer key on the Call Director. This
is essentially a go data button. The receiving
operator then depresses the RECEIVE DATA
transfer key and when the handsets are placed
on the cradle the data sets are switched into
the corresponding lines and synchronization of
these units is then started.

7.07 With the SEND DATA transfer key de-

pressed, a 0 volt manual send signal is
presented to signal delay 2B7/ZG112-B via the
manual send/receive input. A positive -6 to 0
volt signal from this delay circuit is presented
to the set 1B of flip-flop 8D2/ZB307-A and input
1 of NOR gate 8B7/ZB309-A in the data and
clock control logic (6546WD, sheet 8). The gate
unblinds the send data output, allowing the data
from the serializer to pass through NOR gate
8B7/ZB309-D. The 0 volt signal from flip-flop
8D2/ZB307-A connects the local serializer to
the deserializer as is done in the auto-send
condition. In addition, a positive send signal is
presented to the transmission logic from in-
verter 8C3/ZB314-E, to indicate the send mode
of operation.
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7.08 When the RECEIVE DATA transfer key

is depressed, no signals are forwarded
to the set. During the synchronization interval
the lamps under the corresponding data transfer
keys are flashed at a regular interval. When

the synchronization of the data sets and external

customer equipment is completed, a ready sig-
nal is received by the set from the Telephone
Equipment Cabinet. The corresponding data
transfer key is lighted indicating that the sets
are synchronized. The positive ready signal is
detected by the data and clock control logic at
the send sets and async resetpulseis generated
and forwarded to transmission logic. Approx-
imately 100 microseconds later the send clock
is presented to this logic via the send and re-
ceive clock outputs as is done in the auto-send
condition.

7.09 Meanwhile the ready signal is also de-

tected by the receiving set, a sync re-
set pulse is generated and, 100 microseconds
later the receive clockis presented to the trans-
mission logic via the receive clock output lead.
The deserializer input is then unblinded, coupling
the receive data input to the deserializer.

7.10 When the transmission logic receives a

sync reset pulse and the clocks are un-
blinded, delete characters are transmitted by
the sending set to allow the local deserializer
and distant receive deserializer tosynchronize.
At the send station the positive ready signal is
applied to input 8of gatedoscillator 8B1/ZB125,
starting this circuit to time-out. Approximately
300 milliseconds later, a pulse is applied to the
set 1A input of flip-flop 8B2/ZB307-C, setting
it to the 1 state. The normal output of this flip-
flop is applied to NOR gate 8B3/ZB309-G. Input 2
of this gate is -6 volts; therefore, its output
goes to -6 volts instructing the transmission
logic to start the message.

7.11 As in the automatic condition, the start

of message sequence (SOM) is transmitted
prior to the message. When the receive set's
transmission logic detects this sequence, the
punch and printer units are unblinded. After
the start of message sequence, the reader is
started and the message is transmitted. The
message is recorded by both the send and re-
ceive station printers and may be punched at
the option of the station operators. At the end
of the tape, a reader tape-out signal is detected
by the transmission logic and an EOM sequence
is transmitted. At the receive station, the EOM
is detected, blinding the punch and printer logic.
Delete characters are transmitted after the EOM
sequence.
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7.12 The sending operator removes the hand-

set from the cradle which removes the
ready signal. The clock and data leads are
blinded. The data transfer key is depressed
again thereby going to the voice condition. The
receiving operator, noticing the printer has
stopped, removes the handset and presses the
RECEIVE DATA transfer key. Voice contact is
established again between the stations to con-
firm that the message was transmitted and/or
received properly.

7.13 The call is completed when the corre-
sponding handsets are placedon the cra-
dle, removing the manual off-hook and the off-
hook-in signals. A 200-micorsecond positive
pulse is formed by signal delay 1B4/ZB513-A
and inhibit gate 1B4/ZB508-G in the delay dis-
connect logic (6546WD, sheet 1) starting the
delay disconnect timer. A logic reset pulse is
generated 500 milliseconds later and the set is
prepared to send or receive another call.

8. ALARMS AND ALERTS
GENERAL
8.01 The call controllogic monitors the vari-

ous alarm inputs toprovide both a visual
indication and an audible alarm to inform the
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operator that a particular alarm condition exists.
The majority of the alarm logic is located in
module G andis schematically shown on sheet 3
of 654TWD. Part of thelogicis located in module
B (sheet 5 of 6546WD) and is concerned with the
pre-emptive, high precedence, nobridge, andab-
normal disconnect alert signals. A separate
output is provided which controls an audible
operator alert alarm (in the Telephone Equip-
ment Cabinet) under a pre-empt or high pre-
cedence alarm condition. In all cases except the
memory parity alarm, the alarm condition is
represented by a -6 volt signal.

8.02 An ALERT RESET button is provided to

reset the audible alarm. In some cases,
the visualindication is removed by pressing the
ALERT RESET button. In other instances, such
as low tape or low paper, the related alarm in-
dicator is not extinguished until the condition is
corrected.

8.03 The following alarm conditions are indi-

cated on the control panel and enable the
equipment available alarm to the Telephone
Equipment Cabinet. In each case manual reset
of alarm condition is necessary.

CONDITION

ALARM INDICATION

REQUIRED ACTION

1. Reader Feed Error (ED)
Reader Verify Error (ED)
Reader Feed Error (EDC)
Reader Verify Error (EDC)

Reader Error
Reader Error
Reader Error
Reader Error

Operator has option to reset unit.
Operator has option to reset unit.
Reset station - unit is reset.
Reset station - go back on-hook,
unit is reset.

2., Punch Feed Error (ED)
Punch Verify Error (ED)
Punch Feed Error (EDC)

Punch Verify Error (EDC)

Punch Error
Punch Error
Punch Error

Punch Error
Punch Blower Failure (Feed Error) | Punch Error

Blind punch on signal - unit is

reset.

Operator has option to reset the
unit.

Blind punch on signal - unit is
reset,

Blind punch on signal - reset unit.
Blind punch on signal - reset unit.

3. Printer Low Paper (R)

Printer Low Paper (L) (Aux)

Low Paper (R),
Low Paper (L) and
Out of Service

No reset - will blind off-hook-out
until condition is corrected.

4. Printer Alarm (High Voltage On)

Printer Alarm

Unit is reset.

5. Low Tape

Low Tape and
Out of Service

Blind off-hook - During a call
indicates condition.
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CONDITION

ALARM INDICATION

REQUIRED ACTION

6. Out of Service (Interlock)

Out of Service

Reset HSSR Set - Blinds off-
hook - will reset unit if it is off-
hook.

7. Reader Tape Out

Reader Tape Out

Blinds off-hook - unit is reset.
In manual call clock is blinded.

8. Memory Parity

Memory Error

Resets station if it occurs during
dialing numbers. During a call
indicates alarm condition.

9. EDC Memory Parity (Receiver)

Memory Alarm

During EDC call HSSR Set is reset.

10. EDC Alarm (At Transmitter)

EDC Alarm

Resets the HSSR Set - Manual
call stops transmission. Opera-
tor has option to restart.

11. Call Director Alarm

Call Director

Blinds off-hook.

12. No Bridge Signal During Start Mode

No Bridge

Resets HSSR Set.

13. Abnormal Disconnect

Abnormal Disconnect

Resets the unit if:

(a) No response - time out.

(b) Off-hook-from block control
during dialing,.

(c) On-hook signal during
manual off-hook.

(d) On-hook signal during mes-
sage mode.

(e) Ready signal removed prior
to EOM sequence.

14, Memory Blinded (System DC
Not OK)

Memory Blinded and
out of service

Blinds off hook.

15. Cabinet High Temperature

High Temperature

DC power is interrupted.

8.04 The following alert conditions will indi-
* cate an alert, and enable the alert lead to

Telephone Equipment Cabinet, energizing an
audible operator alert.

CONDITION

ALERT INDICATION

REQUIRED ACTION

1. Pre-empted

Pre-empted

Off-On hook (300 millisecond
wink) follow by pre-empt signal
on lead 31. Resets HSSR Set 500
milliseconds after pre-empt
signal.

2. High Precedence Incoming Call

High Precedence

HSSR Set answers automatically.
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TYPES OF ALARMS

A. High Speed Reader Errors (6547TWD, Sheet
3)

8.05 There are two types of high speed reader

errors: feed and/or verify. These error
signals are derived in the reader control logic
(module C). An error condition is represented
by a -6 volt signal applied to inverters 3F5/
ZG120-F or G. See 6547TWD, sheet 3. The posi-
tive transition from the output of one of these
inverters sets the reader error flip-flop 3D5/
7ZG113-A to the 1 state which lights the READER
ERROR lamp and energizes the audible equipment
alarm. In the ED mode, the reader continues
to read the tape.

8.06 During an EDC* call, a positive EDC

mode signal is presented to inverter
3E7/Z2G115-J. The output of the inverter un-
blinds NOR gate 3D6/ZG116-G. A negative
reader error alarm signal in this case not only
indicates a reader error, but also generates a
reset G signal which is forwarded to the delay
disconnect logic in module B, causing the unit
to reset.

8.07 Note that once the reader error flip-flop -

3D5/ZG113-A (6547TWD, sheet 3) is
triggered by the set 1 state, a positive signal
from the normal output through OR gate 3B5/
ZG108-A is applied to the prime 1B input of the
equipment alarm flip-flop 3E5/ZG114-A. The
equipment alarm flip-flop is set tothe 1 state by
the first positive transition of the send clock that
appears onthe set 1B input. This results in a
negative signal being applied to the Telephone
Equipment Cabinetvia a filter, thereby energiz-
ing an audible alarm external to the HSSR set.

8.08 The alarm indication is removed by
pressing the ALERT RESET button on
the control panel. A 0 volt signal from the
ALERT RESET buttonis applied to power pulser
5B1/ZB528-B resulting in a positive pulse from
this circuit which is used to reset all alarm
flip-flops. In this case the reader error and
equipment alarm flip-flops are reset.

B. Punch Errors

8.09 Punch error signals are divided into

three categories: feed, verify, and chad
blower failure. The latter alarm condition is
due to a chad blower failure associated with the
punch enclosure and produces a punchfeed error
condition. The punch feed error alarm is dc
coupled to the PUNCH ERROR indicator; there-
fore, if a blower failure condition exists, the
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alarm indication cannot be reset. A negative
punch verify or punch feed error signal is pre-
sented to inverters 3F6/ZG120-H or C respec-
tively which trigger the punch error flip-flop 3C6/
7ZG113-B to the set 1 condition and light the
PUNCH ERROR indicator. See 6547TWD, sheet 3.

8.10 If a call is in progress, a reset G signal

is generated in a similar manner as
described for a reader error condition. The
punch feed error signal also drives inverter
3C7/ZG120-B. Its output goes to -6 volts and
enables NOR gate 3D7/ZG116-F. As a result a
positive reset G signal is generated. The 0 volt
output from inverter 3C7/ZG120-B blinds the
punch on signal to the transmission logic by
grounding the output of NOR gate TE§/ZB312-C.
This connection is made on the wiring field.
When punch feed error is detected, the punch is
stopped immediately to avoid a tape jam and the
HSSR Set is reset.

8.11 If the punch feed error alarm cannoct be

reset by the ALERT RESET button, a
chad blower failure exists. The unit will not go
off-hook since the off-hook blind signal is at -6
volts.

C. Printer Low Paper

8.12 The PRINTER (L) LOW PAPER and

PRINTER (R) LOW PAPER alarm sig-
nals originate in the printers, the (L) indicating
the left or auxiliary printer and the (R) indicat-
ing the rightor primary printer. The LOW PA-
PERalarm signals are applied to inverters 3F2/
ZG115-A and 3F3/ZG115-C. Refer to 6547TWD,
sheet 3. A -6volt signal represents a low paper
condition. The outputs from the inverters drive
the respective LOW PAPER indicators on the
control panel. When a low paper signal is pre-
senta -6 volt blind off-hook signal from NOR gate
3C1/ZG116-E is forwarded to the on/off hook
control logic. See 6546WD, sheet 5. This -6
volt signal removes the primes to the auto off-
hook-out flip-flops, inhibiting the off-hook-out
signal. If the LOW PAPER alarm condition ap-
pears while a call is in progress, the LOW PA-
PER indicator is lighted and the audible equip-
ment alarm is sounded. The call progresses in
thenormal manner. The audiblealarm signal is
stopped when the operator depressesthe ALERT
RESET button. However, the LOW PAPER in-
dicator remains lighted until a roll of paper is
placed in the unit. The operator has the option
of resetting the unit during a call.

8.13 Once the HSSR Set is disconnected (on-

hook) an automatic call cannot be origin-
ated. Also, the set will not answer an incoming
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.automatic call until the low paper condition is
corrected.

D. Printer Alarm (6547TWD, Sheet 3)

8.14 When the HSSR Setis in the idle condition
the high voltage (hv) to the primary (right)
and auxiliary (left) printers platen and manifold
is removed. Under normal operating conditions.
the hv is applied to the printers if an off-hook-
out or a manual off-hook signal is presented to
the printer logic in module L. These signals
are gated to operate relays that apply the hv to
the respective printers, thus preparing them for
recording traffic. To ensure that the hv is on
for the primary printer, the ready signal is
presented to the printer logic to sample the on
condition. Should the hv be off, the ready signal,
gated in the printer logic, generates a negative
printer alarm signal that is applied to inverter
3F3/ZG115-D in the alarm logic.

-

8.15 During an automatic condition, the
PRINTER alarm is lighted, and 500
milliseconds later a logic reset pulse is gener-
ated and the unit disconnects. The alarm light
may be extinguished by clearing the trouble that
caused the alarm. '
8.16 During a manual mode, the PRINTER
alarm indicator is actuated in the auto-
matic mode. The alarm light may be extin-
guished when the trouble that caused the alarm
_. is cleared.

8.17 For a detailed description of the printer
control logic refer to the appropriate

section.

E. High Speed Punch Low Tape Alarm
(6547TWD, Sheet 3)

8.18

enclosure from a normally closed low
tape contact. At a preadjusted low tape condi-
tion (100 to 300 ft) this contact opens and inter-
rupts the ground signaltoinverter 3F4/ZG115-E.
The inverter applies a ground signal to the power
amplifier driving the low tape indicator. A -6
volt blind off-heok prevents the unit from gen-
erating an off-hook-out signal to the ESS (as is
done for the low paper condition). If the LOW
TAPE alarm is actuated during a message, the
condition is indicated and the call proceeds in
the normal manner. Once the unit is discon-
nected an out of service condition exists until
tape is placed in the unit.
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This alarm signaloriginates in the punch -

F. Out of Service Interlock Alarms (6579WD,
Shéets 2 & 3, and 6547TWD, Sheet 1)
8.19  All cabinet doors, modules, and module
test switches in the HSSR Set are inter-
locked. Refer to sheets 2 and 3 of 6579WD for
a schematic of this logic. The interlocks from
the various modules supply ground signals which
operate relays located in module G. See sheet 1
of 6547TWD. If the interlock circuit is closed
(normal operating conditions), the corresponding
relayis operated and an indicator located on the
front panel of module G is lighted. In addition,
a set of relay contacts are wired in series to
provide a ground path on the interlock circuit
— to input 2 of the out of service gating circuit,
— NOR gate 2B3/ZG117-G. Referring to the inter-
lock relays (sheet 1 of 6547WD), assume the
module A interlock is open (test switch in mod-
ule A in TEST position). In this case relay KA
is de-energized and the lamp identified as mod-
ule A is extinguished. Also, relay contact KA
opens and removes the ground signal to the out

— of service circuit. Input 3 to NOR gate 2B3/

—= ZG117-G is -6 volts and comes from NOR gate
2B3/ZG109-B, which is blinded by a 0 volt out-
put from NOR gate 2B2/ZG109-C. Input on
JG4-F10is floatingunless the testsetis plugged
into the connector to provide a ground signal.
With interlock circuit open, NOR gate 2B3/

r’ ZG117-G provides a ground signal to NOR gate
3F4/ZG116-A and OR gate 3B7/ZG108-B. A
ground signal is also presented to ZG116-A and
7G108-B when a send data isolator fuse is
blown. This is accomplished by a ground being
presented to NOR gate 2C4/ZG109-G from the
send data isolator card when a fuse is blown.
This NOR gate acts as an invertor and presents
a -6 volt signal to invertor 2B4/ZG115-K which
presents a 0 volt ‘signal to 3F4/2G116-A and
3B7/2G108-B. As a result of either of the 0
volt signals being presented to ZG115-K and

L. ZG108-B, the OUT OF SERVICE indicator on
the control panel is lighted and a negative blind
off-hook signal is presented to the on/off hook
control. (See 6546WD, sheet 5.) A logic reset
pulse is also generated since the reset G input
goes positive, and if a call is in progress the
HSSR Set is reset (disconnected).

8.20 Referring to the interlock circuit
(6547TWD, sheet 2) the NOR gates 2B2/
Z2G109-A, B and C in conjunction with shorting
cards ZG302 and ZG303 are arranged to provide
an out of service indication under the following

conditions:

(a) If the interlock circuit is open.

.
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(b) If one or both shorting cards are re-
moved when the unit is connected to the
Telephone Equipment Cabinet.

(c) If the test set is plugged into module G

and the shorting cards are not removed
to disable the Telephone Equipment Cabinet
interface.

8.21 In each of the above conditions NOR gate
2B3/7Z.G109-A is enabled since inputs 13
and 15 are negative.

G. High Speed Reader Tape Out Alarm
(6547TWD, Sheet 3)

8.22 The READER TAPE OUT alarm is actu-
ated if the following conditions exist.

(a) One condition which will initiate an

alarm exists when a tape-out signal (-6
volts) is present and an attempt is made to
originate an automatic call. The READER
TAPE OUT alarm is energized by a signal
from the AUTO START button on the control
panel. Inthiscasea negative READER TAPE
OUT alarm signal thatoriginates inthe trans-
mission logic module C is applied to NOR gate
3E1/ZG116-D. The negative signal from the
control panel AUTOSTART button enables the
gate and the resulting positive transition sets
the reader tape-out flip-flop 3D1/ZG114-C to
the 1 condition. The normal output of this
flip~-flop drives power amplifier 3B1/ZG125,
turning on the READER TAPE OUT indicator.
The output of the reader tape-out flip-flop
also blinds NOR gate 3D1/ZG116-E, removing
the prime signal from the auto-send flip-flop
5D6/ZB517-Binthe on/off hook control logic.
See 6546WD, sheet 5. As a result the trans-
mitter auto-start pulse does not trigger the
auto-send flip-flop and no off-hook-out signal
is generated. The Ovolt signal from flip-flop
3D1/ZG114-C is applied to signal delay 3A7/
ZG111-B through a diode gate which results
in a 0 volt reset G signal from this circuit,
causing the logic to reset. The alarm is re-
set when a positive signal from the ALERT
RESET button is applied to power pulser 5B2/
ZB528-B. A positive pulse from this circuit
in turnresets the reader tape-out alarm flip-
flop.

(b) In the manual mode, the -6 volt tape-out

alarm signal is applied to inverter 3E1/
ZG120-A which in turn provides a 0 volt
prime signal to the PIA input of the reader
tape-out flip-flop 3D1/ZG114-C. See 6547TWD,
sheet 3. Therefore, this flip-flop is set to
the 1 condition by a positive manual send
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signal generated when the send data transfer
key on the Call Director Set is operated. As
in the automatic condition, the alarm lamp
is turned on and the logic is reset.

8.23  Under normal operating conditions, at the
end of a transmission the tape-out alarm
is not actuated.

8.24 The tape-out lead is interlocked with the

high speed reader cover so that a mes-
sage cannot be transmitted if the cover is open.
With the cover up, a -6 volt tape-out signal is
presented to the alarm logic.

H. Memory Parity Alarm (6547TWD, Sheet 3)

8.25 The memory parity alarm signal is a

positive signal which originates in the
character generator logic (modules E and F).
This positive signal is applied to the emitter of
inhibit gate 3E8/ZG120-E and the set 1A input
of the memory error flip-flop 3D8/ZG113-C.
The flip-flop 3D8/ZG113-C in turn is set to the
1 state and, consequently,the MEMORY ERROR
alarm is lighted. If the memory alarm goes
positive during the dial numbers mode, the in-
hibit gate 3E8/ZG120-E is enabled generating a
reset G signal, and the alarm indicator is ener-
gized.

I. EDC Memory Parity Alarm (6547TWD,
Sheet 3)

8.26 The EDC memory parity alarm signal is

generated by the transmission logic
(module H) when a message is transmitted in
the EDC mode. The parity check is made at the
receiver ‘and the alarm condition is a negative
signal presented to NOR gate 3F7/ZG117-B.
The NOR gate inverts the signal, setting flip-
flop 3D8/ZG113-C. A positive reset G signal is
presented to the delay disconnect logic causing
the unit to go back on-hook. In HSSR Sets not
equipped with the EDC feature (provided by
module H), this lead is held at 0 volts to disable
it.

J. EDC Alarm

8.27 The EDC alarm signal originates in the

EDC logic (module H) at the send station.
It is a -6 volt signal generated if any one of the
following conditions are detected:

(a) Excessive (seven) consecutive block re-
runs. Seven block reruns amount to ap-
proximately 4 seconds in time at 2400 wpm.
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(b) No EDC block responses received
from the distant receive station due to
failure in the reverse channel.

(c) Internal logic check on answer-back
format (block counters).

8.28 The EDC alarm signal (-6 volts) is pre-

sented to NOR gate 3F8/ZG117-D which
inverts the signal. Refer to 6547WD, sheet 3.
The positive signal from this gate sets flip-flop
3E8/ZG114-B to the 1 state causing the EDC
ALARM indicator to light. The normal output
of the flip-flop is applied to input 25 of OR gate
3B7/ZG108-B and apositive reset G from signal
delay 3A7/ZG111-B is applied to the delay dis-
connect logic. Approximately 500 milliseconds
later the logic is reset and transmission stops.
Once the logic is reset, the -6 volt EDC alarm
signal returns to 0 volts. The alarm is reset
in a similar manner as previously described by
pressing the ALERT RESET button. In HSSR
Sets not equipped with the EDC feature, this
lead is held at 0 volts to disable it.

K. Call Director Alarm (6547WD, Sheet 3)

8.29 An input between the HSSR Set and the

Telephone Equipment Cabinet is defined
as the call director alarm. A +6 volt signal on
this lead is the no alarm condition indicating
that the connection to the Telephone Equipment
Cabinet "is made and that power is on in that
cabinet. The alarm condition is represented by
a -6 volt signal to the input of inverter 3C8/
7ZG119-J. The output of the inverter applies a
0 volt signal to power amplifier 3B7/ZG223
which lights the CALL DIRECTOR alarm indi-
cator.

L. No Bridge Alarm (6546WD, Sheet 5)

8.30 The no bridge alarm occurs when the

ESS is not capable of handling a multi-
address or broadcast call. The signal consists
of a tone 0 signal from the ESS whichis gated in
the on/off hook control logic (6546WD, sheet 5)
setting the no bridge flip-flop 5C5/ZB516-C to the
1 condition and lighting the NO BRIDGE indicator.
A positive equipment alarm signal from inverter
5A5/ZB306-16 ispresented to input 7 of OR gate
3B5/ZG108-A. This actuates the audible equip-
ment alarm. The unit is reset by the no bridge
signal and the alarm is reset by pressing the
ALERT RESET button.
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M. Abnormal Disconnect Alarm (6546WD,
Sheet 5)

8.31 The abnormal disconnect alarm is indi-

cated when flip-flop 5C5/ZB517-A is set
to the 1 state by a positive signal applied to its
set 1A input. This occurs under the conditions
outlined in Par. 8.04. The ABNORMAL DIS-
CONNECT indicator is lighted and a positive
signal from inverter 5A5/ZB306-G ispresented
to the alarm logic in module G as is done for a
no bridge condition, to energize the audible
equipment alarm.

N. Memory Blinded (System DC OK) (6547TWD
Sheéet 3)

8.32 Module G contains logic which monitors
the 48v dc power supply output (6547WD

-+ sheet 1). If the 48 volt input should drop to ap-

proximately 45 volts the circuit detects this
voltage differential and generates a signal that

r blinds the memory. Also the memory is blinded

if the machine is not in the operate condition.
The logic that preforms this function is on sheet
4 of 6547TWD and works in connection with the
memory blind logic on sheet 1 of 6547TWD. The
logic mentioned above works together to prevent
false triggering and the resulting destruction of
the information stored in the memory. The
alarm condition is indicated and the unit is
prevented from going off-hook. The signal is
also used to inhibit the receiver control pro-
grammer (module D) from going to the message
mode.

8.33 The circuitry consists of two relays,

1F3/KG318 (polar relay)and 1E4/KG418.
Two inverters, 1F4/ZG119-H and G, are also
included in the logic to eliminate noise due to
relay contact bounce. Also included are two
NOR gates, 1F6/ZG118-G and 4E6/ZG109-A,

| _ and one inhibit gate, 4E7/ZG115-F.

[T8.34

The memory blind logic consists of two
sections. The first is the -48 V d¢c moni-
tor logic (6547WD, sheet 1). The second is the
machine idle/operate logic (6547TWD sheet 4).
Both sections must be satisfied in order to
unblind the memory. In the schematic (6547WD,

L,sheet 1) the circuit is shown in the memory

blind condition. Relay 1E3/KG418 is not ener-
gized thus providing a ground signal on the out-

— put lead JG1-E9 through the NC contact which

blinds the memory. A -6 volt signal from
inverter 1F5/ZG119-H is applied to inverter
3F2/ZG115-B causing the MEMORY BLINDED
indicator to light. Also, a blind off-hook signal
(-6 volts) is presented to the on/off hook con-

o~
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- 42 volts, relay KG318 changes state resulting <—
-in a memory blind signal on output JG1-E9.

' 8.39

- appear at Z2G109-18.

trol (6546WD, sheet 5).
power is turned on and the PANEL RESET
button is depressed. The PANEL RESET gen-
erates a logic reset and presents a ground
signal to relay 1E4/KG418. Relay KG418 is
energized and latched through its NO contacts.
Contact 3 closes placing 48 volts across pin 8

(relay coil) and the 39-volt zener diode. Relay

KG318 is energized. Contact 4 of this relay
opens and contact 7 closes. The signal on JG1-E9
then goes to -6 volts (the system dc ok condition).
Associated with relay KG318 is a bias winding

in series with potentiometer RG318 which is

adjusted so that when the input voltage drops to

8.35

blind the memory. This is accomplished by
logic on 6547WD, sheet 4. The HSSR Set is
defined to be in the OPERATE state when it is

-sending or receiving on line, or when internal
‘maintenance functions are being performed,
‘such as, loading the memory.

8.36 NOR gate ZG109-A (6547WD, sheet 4)
senses In Sync, Clear/Write, Off Hook,
and Man. Off Hook at pins 14, 1, 13, and 15,
respectively. If any of the above signals are at
0 V indicating the OPERATE state, -6 V, will
In Sync is derived from
REC. IN SYNC appearing at JA2-D3 (6547WD,
sheet 2). The In Sync signal is taken from the
output of inverter ZA507-H. Thus, itis 0 V
when the HSSR Set is synchronized in auto-
receive mode of operation.

'8.37 The clear/write signal is derived from
the memory control circuit (6545WD,

'sheet 3). A -6 V to 0V transition appears at '

ZA107-20 when the memory is conditioned for

a clear/write cycle. This transition appears at

pin 8 of flip-flop ZA516-C setting it to the "'1"

_ state. The 0 V appearing at ZA516-1 is applied

to ZG109-1. The flip-flop is reset by the coun-
ter reset pulse appearing at pin 4.

Off hook is actually the on/off hook
signal generated in the B module on/off
hook control circuit.

8.38

The output of ZG109-A is applied to
inhibit gate ZG115-F at pin 26 (654TWD,
sheet 4). When SE6, the memory load rotary
switch (6553WD, sheet 1) is in the normal posi-

tion, CRG115 blocks the -28 V applied to lamp
XDSE2 and-12 V is applied to ZG115-25 through _ |

The memory blind -—
signal from this logic is removed when the =

Although the systemdc is ok, the machine <—|
must be in the operate condition to un- -
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RG115. In this condition, the output of ZG115-E, |

pin 27, will be the same as the voltage at
7ZG115-26.

If the memory load rotary switch is placed
in the load position, 0 V will appear at
ZG115-25. When pin 26 is at -6 V, pin 27 will
also be at -6 V. However, when pin 26 is at 0 V,
pin 27 will be at -6 V. This will cause the
memory to be unblinded when the rotary switch
is placed in the load position with the set idle.

8.40

8.41 The output of ZGl15-F, pin 27, is
applied to ZG119, pins 16 and 20. The

voltage at ZG115-27 is the idle/operate signal.

The idle/operate signal and the system
dc ok signal are combined at pins 16 and
20 of ZG119 in an OR function. A 0 V signal at
ZG119-18 is a memory unblind signal.

8.42

O. Operator Alerts (6547WD, Sheets 2 and 5,

and 6547WD, Sheet 5)

8.43 There are two signals which constitute
operator alerts. These signals originate
in the ESS and are described below. _ :

(a) Pre-empt: This signal is a positive

signal from the Telephone Equipment
Cabinet applied to signal delay 2D7/ZG110-B
(6547TWD, sheet 2). The positive transition
from the signal delay is presented to the on/
off hook logic (6546WD, sheet 5) setting flip-
flop 5C3/ZB516-A to the 1 condition, lighting
the PRE-EMPTED indicator on the control
panel. The pre-empt signal also triggers the
delay disconnect flip-flop 1D8/ZB524-C and

500 milliseconds later the unit is reset and the.

off-hook-out signal is removed. As soon as
the unit disconnects, the pre-empt signal is
removed. When the pre-empt flip-flop 5C3/
ZB516-A is set to the 1 state, inverter 5A3/
ZB508-A presents a 0 volt signal to the fil-
ters. This signal defined as operator alert
turns on an audible alarm which is distin-
guishable from the audible equipment alarm.
The alarm is reset by pressing the ALERT
RESET button.

)

-(b) High Precedence Incoming: An off-hook

signal followed by a tone 9 signal turns
on the HIGH PRECEDENCE indicator and the
audible operator alert signal informing the
operator a high precedence call is being re-
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ceived. This is accomplished by setting flip-
flop 5C4/ZB516-B in the on/off hook control
to the 1 state (6546WD, sheet 5). The alarms
are reset by pressing the ALERT RESET
button.

INPUT AND OUTPUT INTERFACE

8.44 The input and output interface is shown

on 6547TWD, sheet 2 (module G). All of
the interface leads between the HSSR Set and the
Telephone Equipment Cabinet are shown with
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the exception of the call director alarm lead
which interfaces with the alarm logic previously
described. Note that all of the leads except the
tone-out signal pairs pass through circuit cards
ZG302 and ZG303. These circuit cards are used
as strapping cards for signals between the inter-
face filters and the call control logic. The
tone-out leads are disabled since the steering-
out leadis opened and the tone transmitter does
not sample the dc tone pairs from the call con-
trol logic. Removal of the shorting cards per-
mits a test set to be plugged into module G at
JG-4 to facilitate local testing of the HSSR Set.
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