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1.0 a

main

as

2・ 2 MANUAL CONTROLS

0 2.2.1.1 AUDIO MONITOR SWITCHES AND METERS

the rightone on
measures

j

2. L

A channel (left)

ft6 NUMBER
049 -7002

PG OF

133-100-031

・.MODE SWITCH-一used to select one of 
three (3) audio display modes.
1・ L + R—combines A and B channel 

audio in phase and displays 
results on VU. meters and monitor 
speakers. ..

2.2.1 LOCAL STATUS PANEL--Figure 1 illustrates 
the Local btatus Panel control switches and 
indicator meters, lamps, and LED1s (light 
emitting diodes). The following discusses 
the function of the switches and indicators:

R--combines A and B channel 
audio 180° out of phase and 
displays,results on 
VU meter and speaker. Note that 
the right VU meter will deflect, 
but it does not indicate true L - R 
condition.

2.1 GENERAL--Operating controls for the system center 
in two locations; the Local Status Panel and the 
Video Terminal. -The Local Status Panel is used 
solely for monitoring audio and system status 
discussed in paragraph 2.2・1 while the Video 
Terminal is used to input the station programr 
monitor current and future program events, and 
manually control the Automation System (START, STOP, 
FADE, etc.).

however this supple.ment also reviews the manual con­
trols and the hard copy print out features of the Level 
II LOCAL mode. A review of Page 1, which gives the 

paragraph headings r will determine whether this 
supplement is applicable to the reader * s question.

2 . 0 OPERATION

INTRODUCTION--This supple ment deals i；with programming 
Level II Series 7000 Automation' System. The Level II 
features deal primarily with editing the Event Memory,

VU METERS~There are two VU meters. 
The one on the left monitors A channel 
audio level, while the 

B channel audio level 
(assuming *the MODE switch is in 
NORMAL).



source

usedNOTE: are
“ON AIRH
2. CUE--Selected to monitor source

3. TIME—^Selects audio clock for
monitoring ・

for monitoringStudio audio
5・ AUX 1—Selects audio

6. AUX 2--Selects audio source con-

VOLUME SWHTCH—Adjusts volume level to
monitor speakers.

2.2.1.2 INDICATOR LAMPS AND LED's

Loop malfunction.

:宓• •
NUMBER

9049 7002
PG 3 OF

133-100-03^

source
or

any 
which does not fit into the 
following categories (3 through 6)・ 
If selected, any source which is 
started (manually or by preroll 
command) will be displayed on VU 
meters and heard on the monitor 
speakers.

_____ source con­
nected to Aux 1 inputs of Monitor 
Interface Terminal board (TB1) for 
monitoring.

1• PROGRAM一一Audio source which is 
"ON AIR".

SOURCE SW工TCH—Used to select one of 
six (6) source types for monitoring.

ALARM SWITCH AND LAMP—Lamp comes ON in 
the event of a Silence Sense or Close

Press to reset lamp.

nected to Aux 2 inputs of Monitor 
Interface Terminal board (TB2) for 
monitoring. Normally used to monitor 
the Transmitter "AIR" signal.

3 . NORMAIj--Displays A channel audio 
on left VU meter and 3 channel 
audio on right VU meter.

4 . NETWORK--Selects Network and/or 
sources

Monitored prior to 25Hz 
reject filter in final output stage 
to allow 25Hz switching tones to be 
monitored.

The following switch positions 
to monitor audio sources which are not
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DISABLE一一Lights whenever：

NOTE:

determined by the

o

REDSYSTEM CONTROL KEYS
BLUE--PROGRAM EDIT AND FUNCTION KEYS
GREEN--TIME EDIT KEYS

Control Keys.

oNUMBER

049 7002
PG OF5

133-100-031

1.
2.
3.

are discussed in
Figure 2 outlines the System

The System Control Keys (red) will be discussed in 
this paragraph, while the Program Edit and 
Function Keys are discussed in paragraph 2.3.
Time Function Keys are discussed in paragraph 3.4 
in the main manual.

Their function is as follows:

NEXT—Lights to indicate which audio 
\source is NEXT to play.
PRE-ROLL-一Lights to indicate audio source 
is in a PRE-ROLL (or deal roll) condition.

typically more than 3 seconds). 
by resetting ALAHX4 indicator.

“ON AIR"). 
dicator.

LOOP--Lights in event of Closed Loop mal­
function (source does not start and go 

Reset by resetting ALARM in-

SIXENCE一Lights in event of Silence
Sense malfunction (loss of audio for

Reset

ON AIR一一Lights to indicate which audio 
source in ”ON THE AIRU.

Audio is present.
ALARM switch is pressed.
Silence Sense is disabled by 
program.
System is in STOP mode.

The following LED * s are on each Universal 
Source Board and light only for the 
appropriate source board for which the 
indicator applies as 
source numbers above the LED's.

2*2.2 V工DEO TERMTN叶--Keys used in programming the 
system as well as manual operating controls are 
located in the Video Terminal keyboard. There 
are three (3) major groups of keys which are 
color-coded as follows:

4・
FADE--Lig.hts vzhenever audio is being 
faded by FADE commands



OPER—(Operate) When pressed, all other red keys
are enabled.

illustrated

START一一When pressed, system is placed in a START
(running) condition.

causes

6

system to

If the program is in a LINK

aw
0 number

049 ^002
PG OF6

133-100-031

Additionallyz "INSERT NEXT” plus the audio 
s.ource number to be inserted, will display on the

Additionallyz the CRT 
displays the current system status 
in Figure 3 ・

STEP--When pressed t causes system to immediately 
'step to the next scheduled source and immediately ' 
remove the audio from the current source from 
the PROGRAM bus.

_ _ If in INSERT
mode, pressing INSRT will cancel Insert.

STOP--When pressed, system is placed in a STOP 
二二__ ____二一The CRT displays ' the

corner.

FADE--When pressed, causes audio from the current 
'"ON-AIR” source to fade. At end of fade time out .
(typically 2-4 seconds), system steps to next 
scheduled source. Note that fade cannot be 
monitored by selecting PROGRAM / but must be 
heard on final audio output. Tying final output 
to Aux 1 or Aux 2 input allows monitoring final 
output in these positions (see paragraph 2.4 in 
INSTALLATION Section 2 of the main manual for 
connection inforaation)・

condition indicators ("TA 
DISABLE*1 z etc.).

羞

.ALARM—Used to turn off audio beeper in Video 
Terminal and reset ALARM, LOOP, and SILENCE 
indicators on Local Status Panel in the event of 
Close Loop or Silence Sense 忡Ifunction. 
Note that pressing the ALARM 
key once stops the Video 
Terminal beeper. Pressing 
ALARM again cancels the alarn

UeqOesT condition.
"STOP REQ” in upper right corner* When the 
current source is completedz the system goes to 
a full STOP condition f removing "ON AIR** and 
"STOP REQ” from upper right corner of the
CRT. Pressing STEP or FADE prior to the end 
of the "ON AIR" source will cause the system to 
go to a full STOP condition if STOP has been 
pressed first. Pressing START will cancel STOP 
request.

INSRT— (Insert) When pressed, 
schedule audio source

as 
Edit functions are also disabled.

causes 
programmed in the last 

event (shown just ahead of Event 0000 in EDIT 
mode) next.

right side of the CRT . . When the Insert
source is complete, the program continues from 
where it left off. 一~ 
condition；-- the insert must wait until all linked 
events in the cluster are played.
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01-46 
01-02 
0007 
13 
06 
14
01-10
02-04

01-03 
01-27 
0004- 
12 
11

SWZ
PSA

CHE
MCD

FDI
LOC
300
1D1 
400

100
200 〈NEXT
300 .

200
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C
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C
C

M.
I
M

M
M
M

M
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PLAY 
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PLAY 
PLAY 
*SUB 
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0000 
0001 
0002 
0003 
0125 
0126 
0127 
0004 
0005 
0006 
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0007 
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ERRORS

0
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。
1. Press EDIT.

2. The CRT will request "PROGRAM CODES DESIRED ”
3. Press the Space Bar.
4.

o6. The CRT will display “XFER

memory as well

number

PG OF

133-100-031

—Q049 7002

Display curser will move to 
a new

The numbers 
are

a Hfunction'1 
are ; 一 
defined. ~

Press XFER・
TO NEXT?" near the center of the CRT. Press 
XFER again, and the CRT switches to
OPERATE mode, displaying the keyed-in event 
number as the "next'1 event.

Press QUERY.
far left of event section allowing 
event number to be keyed in.

Display will switch from 
operate** to "edit" display.

2.2.3 MANUALLY MOVING TO NEW EVENT LOCATION--When a 
system is initially powered, or following a

in the* entry procedure the switch is pressedf 
determination is made by 

or "f 
self-explanatory, so only the functions

or 
power outage f or, in some cases, at. the 
beginning of each program day, it may be 
necessary to transfer the system NEXT pointer to 
a specific event number* The procedure involves 
the use of some of the Program Edit and Function 
keys whose functions are detailed in paragraph 
2.3. The following is the procedure for trans­
ferring the system NEXT pointer to a specific 
event number (reference Figure 4)・

2.3.1 FORMA? EDFT AND FUNCTION KEYS一The blue keys on 
tThe Video Terminal are used in editing the system 
program. Figure 5 outlines the keys used. ?4ote 
that the group of eleven. (11) keys to the right 
of the main terminal group serves as FUNCTION 
entry keys and NUMBER entry keys. Based on where 

a 
the system as to whether 

^number" is intended.

5. Using number keys at right side of terminalr 
key in desired event. Upon pressing the 
fourth key, the display will shift, showing 
the keyed—in event number at the center of 
the CRT with adjacent events above and below 
it.

2・3 PROGRAMMING THE BASIC FORMAT--The following paragraphs 
outline the steps to entering and changing the program 
in memory as well as examples of actual programs to aid 
in understanding how to take your program and convert, it 
to a form that can be programmed into the memory. This 
suppliment d^als with programming the Level II system^
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v%vL o
Note that the event number to ba

occur.

con- o

curser

or
(reference Figure 6).

NUMBER

049 7002

PG OF11

133400-031

Code of HC*, etc). 
actual operating procedures.

to 己 n«sw EVENT number, 
operating procedure.
XFER~(Transfer) Used to transfer NEXT pointer

~ See paragraph 2.2.3 for

SRCH—(Search) Used to locate events containing 
specific desired parameters (e<g. all events 
taining Source 01 or all events with a Program

Refer to paragraph 2.4.3 for

ENT牛―When pressed, enters data in event number 
do left of EDIT arrow. 「 
no effect unless "PGM CODE?”, MDESCRIPTOR0 r 
"ENTER?” is displayed to right of EDIT

Note that this key has 
rxc'o »• r\r?c?/-«r)mmrsn M , qv 

arrow

CLEA1<—Shifts 
of display, 
in changing data in memory! 
memory, only allows new data to be keyed in.

The three groups of blue keys in the main key­
board section are used in controlling the Video 
Monitor for editing purposes• Their functions 
are as follows:

T^ST--Allows the CRT to display 66 events at a 
time (starting at any desired event number) in 
exactly the order they will occur. This allows 
the program to be previewed prior to going 
hon the air".

display curser to FUNCTION section 
Used primarily when an error is made 

Does not clear

-QUERY—Shifts display 
everr£ number allowing

SKIP一-Used when advancing edit display. Will 
cause display to skip over any AVAIL events and 
stop only at events containing data..

curser to extreme left: of 
new Event to be keyed in<

EDIT—When pressed^ enables all other blue keys 
and~causes display to switch to "edit" display 
(see Figure 6). 
edited is always the center even- on the display 
(the EDIT arrow remains fixed while th(^ events 
shift). Additionally, after the Program Codes 
have been enteredr the area of memory displayed 
is always the area last edited. In words r
the system remembers where it left off from the 
previous editing session. EDIT may be pressed 
any time new Program Codes are desired.
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FIGURE 5 PROGRAM EDIT AND FUNCTION KEYS (BLUE)
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02-05
11

PLAY 
PLAY 
*RTN 
PLAY [Gink 
*SUB 
PLAY 
PLAY 
PLAY 
LINK

C 050
M
M
L VT1 <EDIT FUNCTION?
M
M
M
L JIN

0047
0048
0049
0050
0051
0052
0053
0054
0055
0056

SERIES 7000/2 EDIT
PROGRAM CODES DESIRED > ★ o•二：

FIGURE 6 TYPICAL EDIT DISPLAY
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AVAL—(Available) Used to clear data from specific

required prior to pressing ENTER.

:痊

0

UPDAT--(Update) Used

NUMBER

049 -7002

PG OF14

133-100-031

or 
plays

.DSTR— (Double Staxt) Advises system that source with

"function" keys.
GO TO?"r "COMMAND?" or "DESCRIPTOR" 

the keys are defined as "number" keys.

STOP—Used to load format STOP command allowing 
system to automatically go to STOP REQUEST mode 
when event number with STOP function is selected.

_ l as a i__ of a new block to play after 
command.

PLAY，--Indicates normal audio source. This function 
is used when none of the other functions apply.

Any "inserts" 
'source

NOTE: If ADV or BACK is held for more than 1 second, the 
Repeat mode is activited allowing rapid advance­
ment or backing through several event numbers.

is requesting a "function" (FUNCTION? displayed to 
the right of the EDIT- arrow), the keys are defined

ADV--Advances edit display by one event each time 
ADV is pressed.
BACK--Backs up edit display by one event each time 
BACK is pressed.

GO— (Go To) Instructs system to go to specific 
event number shown to right ~ 
(—r nnnoa nc non" ‘.sir 
event 0205 to schedule the next source when*event

DSTR function and 仁he following scheduled audio 
source are to start simultaneously.-' The system 
advance tone on the audio source scheduled first 
will be ignored.

event number* If ENTER is pressed following AVAL；.
FUNCTION, SOURCE,and TRAY are cleared and 

display will show "AVAL" for that Event; If 
Program Code and/or Descriptor are. to be cleared, 
use Space Bar as

LINK—Used to insure that the audio source with a 
LINK function plays immediately after the pre­
viously scheduled audio source, ~ 
"time updates" must wait until "linked1*

The following keys are found in the key block just 
to the right of the main keyboard. If the display

If :SOURCE?' "TRAY", “EVENT?1*, 
“is displayed,

flag to define the start 
 • a "time update'*

Refer to program examples in the main 
manual for Real Time Events (paragraph 3.4) or 
External Clock Functions (paragraph 3.5) for 
examples of use.

event number shown to right of GO instruction 
(e・g. "0020 GO 0205" would cause system to go to
0020 is scheduled)•



SUB—(Go to Subroutine) Similiar to GO except

Is is

source as
source.

Does not
schedule NEXT.

oto distinguish and tray (e.g.

COMMAND CODE FUNCTION

(XX n External Function 01 through 10 ).

oNUMBER

0.49 -7002

PG OF15

133400-031

0000
0001
0010
0011

0020
01XX

two (2) levels of subroutine, 
go

CMND一一(Command) Identifies the data as a Hformat 
commandr, rather than a '*Source'* and uTrayn (see 
paragraph 2•3•2).

can 
It cannot r

2.3.2 FORMAT COMMANDS--The following lists the Format 
Note that

Silence Sense Enable 
Silence Sense Disable 
Real Time Clock Enable 
Real Time Clock Disable 
(System to ignore Real 
Time functions) 
Program Audio Fade 
External Function XX

RFTN—(Return) Instructs system to return to 
Svent following the event number it left in main 
program due to SUB instruction. Is is always 
scheduled as the last function in a subroutine.

that with SUB instruction f system remembers the 
event number it left so that it can return to 
that location and schedule the next event when a 
RETN instruction is given. The system allows

That is, it
to a subroutine from a subroutinee 

however, go to a third subroutine from the second 
subroutine.

ROLL--(Pre-Roll) Identifies source as a dead roll 
When activatedr source will start Hoff 

air'* and roll to next stop tone.
Can be used randomly in format to 

create more varied music mix.

2.3.3 PROGRAM ENTRY PROCEDURE--The following examples 
illustrate how to gain access to the inemory for 
interrogation and/or editing purposes. Prior to 
discussing program entry, it is necessary to 
point out a few features relative to entering 
data<

from a _
u0010 +CMD 0001w=disable Silence Sense when event

Commands available in a basic system.
the CMND function must accompany the command code 

it from a source 
■ 一广. —

0010 is scheduled).



1.
&

0

DESCRIPTOR? user

The PGM CODE and DESCRIPTORNOTE:
an

2.

PGM CODE?".

4. If a non-existent source

6.

©Q 049 7002
PGTrademark of SMC Corp. OF® Registered 16

133-100-031

5.

If a GO or SUB command is programmed to go to 
its own Event number (e.g. 0550 GO 0550), the 
display will show nILLEGAL ENTRY” and the

FUNCTION?
SOURCE?
TRAY?
PGM CODE?
•r>

ENTER?
EVENT?
COMMAND?
GO TO?

In the "edit" mode, the display will ask for 
the data it needs by printing its request 
just to the right of the word "EDIT" in the 
center of the display. The request words used 
are:

If RTN. AVAL, or STOP are keyed in, the display 
skips request for Source and Tray and goes 
immediately to "PGM CODE?",

show HOUT OF RANGE"r and the 
back to allow a legitimate 
be keyed in.

Which Function?
Which Source?
Which Tray?

ID.switches on Universal Source board indicate 
if source is Random Access device. If the 
source is not Random Access, the display does 
not ask for nTRAY?M but goes immediately to

NUMBER
C-

are optional data 
not required in order to ENTER data into 
Event number.

If an operator attempts to program two Random 
Access carts back to back which cannot play 
back to back because they both reside in the 
same machine (such as two carts in the same - 
Audiofile module (or row) or two carts in the same SMC Carousel^ the display bell will 
sound, the display will show "ADJACENT TRAYS”， 
and the curser will move back to allow a 
legitimate tray tow be programmed.

or tray is keyed in, 
the display bell will sound, the display will 

\ curser will move * 
source or tray to

Which Program Code? (Any 
letter "A” through HO"— 
see note below) 
What 3 digit special 
designation is desired? 
(See note below)
OK to Enter
Which Event (Number) 
Which Command?. ：• 
Go to which Event (Number)

If a GO or SUB command is programmed to go ・. - • • - GO----
-•- • - - - - it

curser will move back to allow a legal address 
to be keyed in. •



firs t 4 events•j nr .

Series 7000/2 EDIT o!• 「： I
I EDIT IEj <EDIT

0946 AVAL

2. SPACE BAR*

<EDIT FUNCTION?

0005 AVAL

I PLAY I 
EJ

3.
PLAY 0000 <EDIT SOURCE?

4.
0000

5. 0947 AVAL

<EDIT FUNCTION?

NOTE:

0006 AVAL

NUMBER
049 70Q2

PG OF17

133-100-031

,22j.

|enter|
RETURN

0950
0000
0001

0000
0001
0002

PLAY 

AVAL
§VAL
AVAL

PLAY 11 
国VAL 
AVAL

Keying ENTER at • 
this; point indicates 
that no Program Code or 
Descriptor is desired. 
They will be illustrated 
in later program examples

♦Pressing SPACE BAR (Step 2) indicates that no specific Program 
Codes are desired and thus all Events will be displayed and may 
be edited.

memo ry
F" DISPLAY

----- 9
PLAY 11Q <EDIT PGM CODE?

Example 1 ： . cial
STEP *7

PROGRAM CODES DESIRED〉Q



DISPLAY

6.
PLAY Q <EDIT SOURCE?0001

7.
PLAY 12 Q< ED IT PGM CODE? j0001

8. 0948 AVAL

<EDIT FUNCTION?.

0007 AVAL-

[play I tn PLAY Q <EDIT SOURCE? •00029.

PLAY 13口〈EDIT PGM CODE?,000210.

0949 AVAL11.

ENTER
RETURN <EDIT FUNCTION?.

0008 AVAL

NUMBER
049 -7002

PG OF18

133-100-031

KEY IN

PLAY s

jENTER|
I RETURN

PLAY a

DSTR

0000
0001
0002
0003

0000
0001
0002
0003

I

6s

Example 1--Continued 
STEP

PLAY 11 
PLAY 12 
PLAY 13 
®VAL

PLAY 11 
PLAY 12 
审AL 
AVAL



KEY IN DISPLAY

012. <EDIT GO TO?0003

*GO 0000fl<EDIT PGM CODE?13. 0003

14. 0950 AVAL

0009 AVAL

o
or

IoperI tzg 
would

NUMBER

OF

133-100-031

q
049 7002 丁

AVAL
L2J

AVAL 回AVAL回

By pressing 
simple, format 
display (see Figure 7).

0000
0001
0002
0003

0000
0001
0002
0003
0004

*GO 

PLAY 11
PLAY 12
PLAY 13 
*GO 0000

★GO 
[§VAL

it can be shown how this 
appear in the operate inode

source
13; and then repeat that 

untij. the system is

very simple program
12, 

same

f •
I*

AVAL•回

ENTERi
RETURN

Example 1--continued 
STEP

I PG

PLAY 11
PLAY 12
PLAY 13

Q000
〈EDIT FUNCTION?

What has been created is a 
that; will play source llz followed by 
followed by source - 
sequence indefinitely 
stopped.



Q

<SUB

FIGURE 7 OPERATE DISPLAY FOR EXAMPLE 1

KEY IN DISPLAY
Series 7000/2 EDIT
PROGRAM'CODES DESIRED

<EDIT

NUMBER
049 -7002

PG OF20

133-100-031

SS 00
CL 00

0000 
0000 
0001 
0002 
0003 
0000 
0001 
0002 
0003 
0000 
0001 
0002 
0003 
0000 
0001 
0002 
0003 
0000 
0001

< AIR 
〈NEXT

PLAY 11
PLAY 12
PLAY 13
*GO 0000
PLAY 11
PLAY 12

PLAY 11 
PLAY 11 
PLAY 12 
PLAY 13 
*GO 0000 
PLAY 11 
PLAY 12 
PLAY 13 
*GO 0000 
PLAY 11 
PLAY 12 
PLAY 13 

\*GO 0000 •

> □'、

6

EDIT
N

Example 2: Go to new area of memoiTY to program 5 events.
STEP



STEP DISPLAY
0950 AVAL 02. SPACE BAR

@VAL <EDIT FUNCTION?0004

0009 AVAL

@0043. QUERY <EDIT EVENT?AVAL

回回国回 . 0050 国VAL4. 〈EDIT FUNCTION?

PLAY  <EDIT5. PLAY 0050 SOURCE?

回6. 0050

as7. 0050

Lets continue to ignore Program Codes for now.

8. ENTER

playQ <EDIT SOURCE?PLAY9. 0051

回 01 0〈EDIT TRAY?10 0051 PLAY

PLAY 01-32 D<EDIT PGM CODE?11 • 0051

onumber

049 7002

PG OF

133-100-031

PLAY Git] <EDIT TRAY?*

0050
0051 @VAL

PLAY 01-01
<EDIT FUNCTION?

*Assumes Source 01 is Random 
Access

Example 2: Contimied
KEY IN

2一

----------- oPLAY 01-01[]<EDIT PGM CODE^^



(display
12. PLAY 01-32ENTER

〈EDIT FUNCTION?

13. PLAY 0PLAY <EDIT SOURCE?0052

叵I oi 014. <EDIT TRAY?0052 PLAY

01-13 15. •0052 〈EDIT PGM CODE?PLAY

16 ENTER
〈EDIT FUNCTION?

*SUS 017. 0053 <EDIT GO TO?

回回回回18. 0053 〈EDIT PGM CODE?

0 ENTER19.
〈EDIT FUNCTION?

PLAY C0054 〈EDIT SOURCE?20.

30 PLAY 01 0054 <EDIT TRAY?21.

3 PLAY 01-17 Q <EDIT PGM CODE?005422.

ENTER23.
<EDIT FUNCTICu?

PLAY Q0055 <EDIT SOURCE?PLAY24.

NUMBER

049 7002

PG OF22

l33-100-031

0

★SUB 0000 0

0054
0055

0053
0054

0052
0053

0051
0052 gVAL

PLAY 01-13 
gVAL

★SUB 0000 gVAL

PLAY 01-17 
gVAL

Continued
KEY IN

Example 2： 
STEP



Examnle 2: Continued
STEP DISPLAYKEY IN

PLAY 01 Q：：：! 25. 0055 <EDIT TRAY?

01-46 3回26. 〈EDIT PGM CODE?0055 PLAY

27. ENTER
〈EDIT FUNCTION?

*SUB Q28. 0056 <EDIT GO TO?

@回回叵I29. 0056

30. ENTER
〈EDIT FUNCTION?

oExample 2 should have added the following to the program:

UER'
0

0NUMBER
049 -7002

PG OF23

133-100-031

*SUB 0004 Q <EDIT PGM CODE?

0050 
0051 
0052 
0053
0054 
0055 
0056

0056
0057

0055
0056

*SUB 0004 . 
0VAL

PLAY 01-46 
gVAL

and® 回回叵|To verity the seven events f key in 
to display all the events.

PLAY 01-01
PLAY 01-32
PLAY 01-13
*SUB 0000
PLAY 01-17
PLAY 01-46
"SUB 0000



event which wasThe

DISPLAY
<EDIT EVENT?-00531 QUERY

可回回③ .改。0000 ,<EDIT FUNCTION?2. 0003

Q 〈EDIT PGM CODE?3. 0003 *RTN

4. ENTER <EDIT FUNCTION?

shown in the following exercise:Continue to add to the program as

STEP KEY IN DISPLAY

[play I PLAY 1. 0004 <EDIT SOURCE?

回0 PLAY 01 00042.

②2 PLAY 01-22 [J <EDIT PGM CODE?0004

Now let1s talk about Program Codes.

NUMBER

049 -7002

PG OF24

133-100-031

一〈EDIT TRAY?

SUB 0000

0003
0004

*RTN
gVAL

瘀.

following example shows how to edit an 
previously progranimed.

Example 3: 
step" ~

Editing a previously programmed event.
KEY IN —



o

Code.

STEP KEY IN DISPLAY

回 0004 PLAY 01-22 C 0<EDIT4...V

PROGRAM CODE is desiredr

回巨］回 0004 PLAY 01-22 C 023 <EDIT ENTER?5. c
ENTER6.

PLAY QPLAY7 . 0005 <EDIT SOURCE?

NUMBER

PG OF25

133-100-031

—o
049 7002

0004
0005

Now, let1s continue with our example by prograiraning in a Program 
For our example we,11 use a Program Code of nC".

PLAY 01-22 C 023
gVAL 〈EDIT FUNCTION?

system of Program Codes that is meaningful to your 
use an 
ones

for McDonald* s. You could
McDonald's has -a-billing'or client.number "023” and -thus
Descriptor of **023n might be used* Thus step 5 would be:

**An for commercials which run 7 days a week and 
run on weekends.

.HOW DO YOU DECIDE WHAT PROGRAM CODE TO USE? You are totally free to 
develop a 
unique programming needs. For example you may choose to i 

_ a "B0 for.
which only run on weekends. Or you may wish to use different 
codes to denote different billing rates. You need only know 
what each Program Code letter relates to.

Note: If a DESCRIPTOR is desired but no ]---
press SPACE BAR when CRT requests ”PGM CODE?".

DESCRIPTOR 

l_________ 二—o
WHAT IS A DESCRIPTOR?^ It is any abbreviation up to three (3) digits 

consisting of letters and/or number and some punctuation (e.g.".n , 
w/nr w：w/ and "SPACE") which helps you to identify the source• 
For example, let1s assume that Source 01 Tray 22 contains a spot 
for McDonald1s< You could use a Descriptor of "MCDrt. Or perhaps 

'McDonald1s has -a-billing'or client.number "023” and -thus a »

unique Program Code to each 
on the CRT of only Events 

being edited r 
all Musicz PSA, Time, etc. will not display. Only Events with the 
selecte己 Program Codes and Events with no Program Code will be 
displayed. And thus Events with other Program Codes cannot be 
accidentally changed.

WHAT IS A PROGRAM CODE? It is any of 15 letters from A to 0 that 
you the user wish to assign to a particular Event. Typically 
it would relate to the Audio Source type or Function (i・e・ wCrt 
for Commercial Audio Sourcesf for Music, etc.).

WHY USE PROGRAM CODES? By assigning a
Event, you may later request a listing 
with desired codes. Thus if Commercial Sources are



STEP KEY IN DISPLAY

PLAY 12 [J8. 〈EDIT PGM CODE?0005

回9. PLAY 12 M 0 <EDIT DESCRIPTOR0005

will not put in a Descriptor and instead just .presswe

10. ENTER 0005
<EDIT FUNCTION?

11. PLAY 0PLAY 0006 <EDIT SOURCE?

③ PLAY 13 . 12. 0006 <EDIT PGM CODE?

Q
000613. DESCRIPTOR

ENTER14.
<EDIT FUNCTION?

0007STOP STOP <EDIT PGM CODE?15<

ENTER16.
<EDIT FUNCTION?

<EDIT GO TO?17.

回回回④ *GO 0004 00008 〈EDIT PGM CODE?18.

NUMBER

049-7002

PG OF26

133-100-031

PLAY 13 M Q <EDIT

0008 *GO 

0007
0008

0006
0007

PLAY 12 M 
0006 [gVAL

This time 
ENTER.

PLAY 13 M 
0VAL

STOP 
割AL

Q



ST jSPLAY

19. ENTER
<EDIT FUNCTION?

omove

KEY IN DISPLAY

回0091. <EDIT EVENT?QUERY AVAL

可回⑤回2. Elay oi-oi0050 〈EDIT FUNCTION?

国LAY 01-013. 0050XFER

4. See Figure 8XFER

oprogram has been created which would play exactly as

NUMBER

0049 700.

PG OF27

133-100-031

0008
0009

XFER TO NEXT? 
<EDIT FUNCTION?

Now move the program NEXT pointer to event number 0050 as shown in 
example 4:

*GO 0004 
0VAL

Thus a short 
shown in figure 8.

Example 4: Moving program NEXT pointer (assumes display is in EDIT Mode). *
STEP



PLAY 01-22 C 023

PLAY 01-22 C 023
PLAY 12 M

〈SUB

FIGURE 8 OPERATE DISPLAY FOR EXAMPLE 4

M 
M

<AIR 
<NEXT

SS 00
CL 00

0000 
0050 
0051 
.0052 
0053 
0000 
0001 
0002 
0003 
0054 
0055 
0056 
0004 
0005 
0006 
0007 
0008 
0004 
0005

PLAY 11 
PLAY 01-01 
PLAY 01-32 
PLAY 01-13 
*SUB 0000 . 
PLAY 11 
PLAY 12 
PLAY 13 
*RTN
PLAY 01-17 
PLAY 01-46 
*SUB 0004
PLAY 12
PLAY 13
STOP 
*GO 0004

^7
N

U
M

B
ER

£9 .7002
PG

O
F

I33・
I0?031



2.4 MAKING CHANGES TO AN EXISTING PROGRAM.

Load*

EDIT Functions:

con-

oiroia

LOAD^-A1lows the memory to be loaded from

NUMBER

PG OF29

i m・i nn・nw

——Q
049 7002

SRCH--• (Search) Allows for a Search of 
con-

copxed in another area of memory• 
not destroy the area being copied•

MEST，—Allows the display of 6 6 events 
the requested start address in 

exactly the order they will Mairu.

DELETE--Allows removing an event. Pushes 
all other events up in memory to fill the 
void and corrects all SUB and GO 
instructions.

Once the memory has 
been programmed f it may be necessaxy to make changes other 
than the normal changes required to update the Commercial 

There are four (4) basic EDIT functions and chree (3 
LOCAL mode functions to aid in this task*

MOVE—-This allows a block of events to be
一 area of memory• It does

a S工LENT 700. The data to be loaded
is typed in English in the normal EDIT 
format#

INSERT—Allows 
existing events .

memory and display of only events 
taining the desired parameters. For 
example, you may wish to display only 
events containing Source n01n Tray "22" 
with Program Code nCw.

LOCAL MODE Functions:
CHANGE--Al1ows any particular parameter 
or parameters in a desired block or 
memory to .be changed• For example, let1s 
assume Music Source 11 develops a mal­
function so the decision is made to run 
all Source 11 tapes on Source 15. The 
system could be requested to change all 
Source LUs to backup Source 15« When 
Source 11 is repaired, all Source 151s 
could be changed back to Source 11.

inserting an event, between 
Pushes all other 

events down in. memory and corrects all 
SUB (Subroutine) and GO (Go To) 
instructions• This should not be 
fused with the Operate mode INSERT 
function which causes the Source in the 
last Event location to be scheduled next»



0052.

5.

6.

as

CAUTION: sure

Q 9. Press ENTER.
The CRT will now display:

C 024
<EDIT FUNCTION?

Figure 9

NUMBER
049 7002

PG OF30

133-100-031

Key in 01, 20, C, 024 as the CRT requests 
SOURCE?, TRAY?, PGM CODE?, and DESCRIPTOR 
respectively

Note that with the addition of an optional printer, it is 
possible to list a block of memory / list the events in 
the order of play, and search for and print all events in 
a block of memory which contain the desired parameters. 
These functions are discussed in Paragraph 2.5.

When inserting a Random Access sourcez be 
to check Tray numbers to verify no conflicts 
with two trays which cannot play back to back.

2.4.1 INSERTING AN EVENT--Let's assume it is desired to 
insert an additional event between Event 0051 and 

Procede as follows：

Let's assume it is desired to insert: 
|PLAY 01-20 C 02/1

7• Press PLAY 
8.

0048 AVAL
0049 AVAL 
0050 PLAY 01-01 
0051 PLAY 01-32 

Inserted Event-- » 0052 PLAY 01—20
一 0053 PLAY 01-13

0054 *SUB 0000 
0055 PLAY 01-17 
0056 PLAY 01-46 
0057 *SUB 0004 
0058 AVAL

•A

NOTE: To cancel the INSERT function, press any 
"Command" key (Abv, BACK, etc«)•

1・ Press ED.IT
2. Press SPACE BAR
3. Press QUERY
4. Key in 0052 (Note: The new event will be 

stored at Event 0052 while the data previously- 
at 0052 will move to Event 0053).
Press CLEAR followed by ENTER to get into 
INSERT mod句. The display will show:

J :〈INSERT FUNCTION?]



2.4.2 DELETING AN EVENT--Assume it is d^-.ired to delete
Event 0052.

5.

Event 0053, see
Events will be pushed up

AiU：：： 2.4.3 SEARCH工NG FOR SPEC'FM PARAMETERS—The Search modeo
The display

4.

EVENT NUMBER
FUNCTION
SOURCE
TRAY
PROGRAM CODE
DESCRIPTOR

0052 PLAY 01-13 C 025
number

049-7002

PG OF
31

133-100-031

1.
2.

For example, assume only events contaixiing Source 
01 are desired.
1.
2.
3.

Press EDIT
Press SPACE BAR
Press SRCH to access Search mode.
will ]how:

]0052  〈SEARCiTl
At this point the desired parameters should 
be keyed in. The following chart: will aid in 
locating these parameters.

The MPLAY 01-20 C 024Hat Event 0052 will be eliminat3^ 
and replaced with the "PLAY 01-13" ^hat was in

Figure 9 ・ Additionally all other 
one Event as shown below:

allows the programmer to seek out and display 
events which contain specific parameters desired.

Press EO.CT
Press SPACE BAR

3. Press QUERY
4. Key in 0052

Press QUERY followed by ENTER to delete the 
Event

0047 AVAL
0048 AVAL
0049 AVAL
0050 PLAY 01-01
0051 PLAY 01-32
0052 PLAY 01-13
0053 *SUB 0000
0054 PLAY 01-17
0055 PLAY 01-46
0056 *SUB 0004
0057 AVAL



NOTE: 1・

2.

EXAMPLE 1： ADV/LINE FEED pressed

.0052 *

EXAMPLE 2: 0052 * **★ 01-**** C 025

The CRT should display up to 55.

case we

un:

0
CLEAR RE-ENTER FROM FUNCTION POSITION
ENTER ENTER SEARCH PARAMETERS
ADVzBACK MOVE TO NEXT MATCH工NG EVENT
SKIP SKIP FORWARD TO NEXT MATCHING EVENT
QUERY -DISPLAY EVENT QUERIED IF MATCHING.

XFER

EDIT ENTER NEW PROGRAMMING CODES
SRCH

SEARCH mode will remain active and displayedNOTE:

049 -7002

PG OF32

133-100-031

If a parameter is unimportant, the ADV/LINE 
FEED key may be pressed to advise that you 
"don't: care1* what that parameter is.

TO DEACTIVATE SEARCH MODE OR TO 
CHANGE THE SEARCH PARAMETERS

TRANSFER EVENT IN EDIT POINTER TO 
"NEXT"

IF NOT, SKIP FORWARD TO FIRST MATCH­
ING EVENT： FROM EVENT QUERIED

(Search for all Events ： 
containing Source n01M 
Program Code HC", and 
Descriptor ”025”)

(Search for all Events 
containing Source 01)

on the upper section of the CRT even if the 
operator changes modes 
pressing SRCH.

I I I I★★★★ 01・**/*

Any desired event number may be used as a 
starting point by pressing QUERY followed by 
the desired event number.

until de&utivatied by 
NUMBER

Note that the following keys are active and 
function as noted in the SEARCH mode:

Press ENTER.
events before and after the starting event 
number which contain the desired parameters, 
in the case of example 2, to this point 
have not programmed any event with all those 
specific parameters so the CRT will print WNO 
MATCH FOUND".



exactly
v;..

Press TEST.

D TEST FROM EVENT?

NOTE: 1・ Pressing ADV will cause the next 66 events to
display.

2.

3. Press TEST to go back to normal EDIT mode.
2.4.5 LOCAL MODE一一Local mode command allows for changing

2.4.5.1 CHANG工NG A PARAMETER OR PARAMETERS IN A

For example,

1« Press the black LOCAL key. (Note that

2. CHANGE.

NUMBER

PG OF33

133-100-031

——o
049 -7002

a 
they will

Press EDIT
Press SPACE BAR

The display will show：

event
This would be accomplished as follows:

Key m CHANGE. Note that only the ucn 
key is required； the rest of the 
letters are optional♦

1.
2.
3.

mode to go to LOCAL mode).
will show：

LOCAL MODE* Cl

a TI SILENT 700 tele- 
an optional printer 

block of events, listing event^^^

the system must be in OPERATE display
' 一 , The display

listing of
To access o

4. Key in the starting event number (e.g. 0050)• 
The CRT will now display 66 events.

2.4.4 TEST MODE--The TEST mode allows for 
as66 events

TEST mode：

specific parameters in a block of memory, copying 
data from one block of data to another, and 
loading the memory from 
printer. The addition of 
allows for listing a 
as they would airr and searching for and listing 
events containing specific desired parameters. 
Also the printer status can be determined in 
LOCAL mode.

Pressing QUERY' allows a new starting event 
number to be keyed in.

BLOCK OF EVENTS--Any Function, Source, 
Tray r Program Code, or Descriptor within 
a desired block of events may be changed 
in LOCAL mode. For example, assume it is 
desired to change all Source ll1s from 

0000 through 0005 to Source 15.



The CRT will print3.

Key in the starting EVENT (e.g. 0000).4.
The CRT will print5.

6. Key in the ending EVENT (e.g. 0005) •
The CRT will print "NOW" •Press ENTER.

8. Key in the current parameters using

EXAMPLE:
**** •**** 11-

The CRT will print9. Press

10. Key in .the changes.

lie The CRT will print "%"

original data remains intact. The following
illustrates the steps in moving a block ofdata.
1. Press LOCAL (remember, you must be in

OPERATE display mode)•
Key in MOVE .(or simply M if desired) •2.

iThe CRT will print

NUMBER
049-7002
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a. 
b・ 
c.

Press SPACE BAR. 
"FROM-".

ENTER.
"BECOMES".

Press SPACE BAR. 
"FROM-".

Press SPACE BAR.
"TO-M.

the ADV/LINE FEED key for parameters 
which will not change (i・e・ have no 
bearing on .the change)・

Press ENTER, 
indicating the changes are made.

6

EXAMPLE： a.
b.

2.4.5.2. 生VIN£ A BLOfK OF EVENTS FROM ONE LOCATION 
To ANOTHER—may be desxred when making 
changes to the program to move a block of 
memory to a new location. Note that the 
block of memory is only copied and thus the

To verify changes, go to OPERATE mode 
(press OPER) and then to EDIT mode (press 
EDIT) or go to LOCAL mode (press LOCAL) and 
use SEARCH mode (Ref. paragraph 2.5.4).

KEY IN ADV, 15, ADV, ADV, ADV.DISPLAY 15— ★*** •

；斜Q

NOW PLAY 11
KEY IN ADVr 11, ADV, ADV, ADV
DISPLAY **** 11- **** * ★**



4. Key

CRT will print nT0-"<Press SPACE BAR.5.
Key in the last Event number in the 

r a — 一 C 、6. block to be moved (e.g. 0050).
The CRT will print7,

Key in the first Event number in the8.

The CRT will print9.

a«

in new

•，浏
2 . 4.5 . 3 'LOADING MEMORY FROM A T— SILENT 700

2.4,5.3.1 PREPARATION OF THE PRE-logand

the ENTER key (see Figure 10) . 1
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Or refer to paragraph 2.5.2 showing how 
to list a block of Events in LOCAL mode*

":in first Event number of the block 
to be moved (角・g. 0000).

2. Any desired information may be 
typed in following DESCRIPTOR 
(see Figure 10)・ The system
will ignore this during the 
load cycle.

—、 o
TAPE~Prior to loading the memory 
it is necessary to prepare a tape. 
While making the tape, the pre-log 
is also made.

Press ENTER, 
indicating the move has been made. 
To verify:

Press SPACE BAR.
"DEST-M.

NUMBER

Prior to actually making a tape, 
the following should be noted:
1.Do not use colons (:) in the 

log heading as a colon 
following a RETURN is a flag tc 
tell the system that the Event 
number should follow. Once the 
Event number is keyed in, color 
may be used prior to activatinc

location the data is to be moved to 
(e.g. 0100).

049 700;

Press OPER
b. Press EDIT

Press SPACE BAR
Press QUERY
Key in first Event number 
block (e.g. 0100)



3.
character (i.e.: as
imperative that the correct

below:
:UPD
* GO (note space betwee

* and G)

2.
.g

Q Press the LOAD/FF switch.
4. Set the RECORD CONTROL

5

7.

figure 10. It is

0 NUMBER

0" 7002

PG OF
36
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Press the REWIND switch for 
the appropriate cassette.

Set the RECORD CONTROL "ON/ 
OFF" switch to ON.

*SUB
*RTN
+CMD

"TAPE FORMAT” switch to LINE ■ 
This will make editing 
easier as each segment of 
the tape will contain one 
line of data.

character be keyed in for 
these functions as shown

6

Type in the pre-log with the 
heading desired< Note that 
the spacing of the charac- 

• ters to be loaded into 
memory (surrounded by dotted 
lines in Figure 10) must be 
positioned exactly as shown 
in figure 10. It is

6. Set the bottom row KEYBOARD, 
PLAYBACK, RECORD, and '、 
PRINTER switches to LOCAL.

Some functions have a 
character (i.e. :z *, +) 
their first digit. It is

1. Load the tape into the 
desired cassette holder 1 
or 2.

The following procedure may be 
used as a guide to preparing 
the pre-log and tape. • Refer to 
the TI 700.. Operator1 s Manual 
for detailed operation infor­
mation.



09

09
0100
0113
03-14
02-12
01-15

0100
05
01-12
02-01
03-14
01-12

: 0008

I :0000
I :0001 
:0002 

1 :0003 
|：0004 
I:0005
':0006
| :0007

: 0008
I：0009
I :0010 
1:0011
I：0012
I:0013 
:0014

KXYZ PRE-LOG
MAY 7, 1979 oEVENT #

FUNCTION
SOURCE & TRAY (IF APPLICABLE)

PROGRAM CODE
DESCRIPTOR

• SPONSER TIME ROTATION BILLING

oROTATION 1

FIGURE 10 PRE-LOG EXAMPLE

NUMBER

049 7002

PG OF37

MONDAY

1144555
1232311

ID 
WX 
COK 
HAL 
PSA 
CA 
TIM 
RO1 | 
PMO 
ALS I 
RAL | 
PSA . PSA 1 
TIM I

1233444
1234677

:60 Al
:30 A2
:60

:60 Al
:30 A4
:30

1 MO 01:00:00 
I STATION ID 

WEATHER 
COCA-COLA 
HALfS AUTO 
BULLETIN BOARD 
COMMERCIAL 
TIME 
MUSIC 
MO 01:13:00 PM 
AUS GROCERY 
RALPH'S TV 
CHURCH 、 
PUBLIC SERVICE ANN 
TIMS

SUB OR GO TO EVENT NUMBER
UPDATE (UPD) TIME 
COMMAND (CMND) NUMBER

:::

133-100-031

D

D

p
a
a
a
a
a
a
a
u
p
a

u
l
l
l
l
l
v
l
s
u
l

F
G
C
C
O
C
K
M
 
B
B
O
O
K



10.

2.4.5.3.2 LOADING THE MEMORY

2.or

Press the LOAD/FF switch#
4.

5・

6. Type L (or LOAD if desired) •
7. Press RETURN.

8.

9.

049 -7002
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Press REWIND switch for the 
appropriate cassette.

The printer 
should respond by printing

Load the tape into the 
desired cassette holder 1

Press PLAYBACK CONTROL "CONT 
STARTH switch.

Set the KEYBOARD, PLAYBACK & 
PRINTER switches to LINE.

The memory should now begin 
.loading. Verification of

Press the CTRL & nL" keys 
simultaniously. The printer 
should respond by printing 1•铲.

The tape is now ready to 
load into memory.

recommended that the line 
prior to the first line of. 
data to be loaded start with 
a (to allow for the
":n ahead of the Event number) 
followed by dashes as shown I 
in Figure 10 to allow for I 
proper alignment of characters

proper loading may be made by •' 
going to EDIT mode with a CRH 
& checking Events for proper 
data or by leaving the prints 
ON in LINE mode.

NUMBER

8. After the last line, of the 
pre-log is typed, press CTRL 
and S (X-off) keys simul- 
taniously followed by the 
RETURN key. '"

9. Set RECORD CONTROL switch to 
"OFF".



on

those specific events.
ERROR EXAMPLE: Note lack of function and misplacement of Source

and Tray data at Event 0003

1:000302-01
:0004 PLAY 03-14

Note on line for Event 000

o00030??????????????????

09
01 LINE ERRORS DETECTED
%

number

049 -7002
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1233444
1234677

Al
A4

Al
A2

:0000 :UPD 0100
:0001 PLAY 05
:0002 PLAY 01-12

:0000 :UPD 0100
:0001 PLAY 05 
:0002 PLAY 01-12

F ID
G WX

:60
:30
:30

:60
:30
:60

:60
:30

Al
A2

1144555
1232311

1144555
1232311

MO 01:00:00 
STATION ID 
WEATHER 
COCA COLA 
HAL'S AUTO

n：0004 
:0005 
:0006 
:0007 
:0008 
:0009 
:0010
:0011 
:0012 
:0013 
:0014

03-14
01-12

F ID
G WX
C COK
C HAL

PLAY 
PLAY 
AVAL 
PLAY 
*SUB 
:UPD 
PLAY 
PLAY 
PLAY 
AVAL 
PLAY

These w:

MO 01:00:00 
STATION ID 
WEATHER 
COCA COLA 
HAI/S AUTO 
BULLETIN BOARD 
COMHERC工AL 
TIME
MUSIC - ROTATION 1 
MO 01:13:00 PM 
AL'S GROCERY 
RALPH'S TV 
CHURCH
PUBLIC SERVICE ANN 
TIME

09
0100
0113
03-14
02-12
01-15

C HAL 
O PSA 
C CA
K TIM
M R01

PMO 
B ALS 
B RAL 
O PSA 
O PSA
K TIM

10. At the end of the load 
cycle the printer will 
print the number of line . 
errors detected.
be flagged on the print ou- 
by ? following the error as 
shown in the example below• 
These events may then be 
hand corrected or a new 
tape may be made to correct



TI Silent 700.

1. Press LOCAL
2・ Key in DUMP (or simply D if desired)
3. The CRT will display

!• Press LOCAL
2. Press CTRL and D simultaniouslyq

NUMBER

0'9 7002
PG OF40
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0

Press ENTER.' 
"ASSIGNED TO LIST AND LOAD"

Now go to OPERATE mode by pressing OPER 
and proceed to paragraph 3.8 in the 
main manual for DUMP or LOAD procedure 
(note that general requirements or 
paragraph 3.8.1 do not apply in this case),

■0

2.4.5.4 LISTING OR LOADING THE ENTIRE MEMORY
哭Inga T工 SILENT 700—IN is possible to 
list the entire memory (including Time 
Events) to cassette and conversly load 
the entire memory from cassette using the 
—一*- It is necessary first to
convert the Printer to a LOAD/DUMP 
terminal as follows:

To return the TI Silent 700 to normal 
Printer status:



 

ocheck of the printer1< PRINTER STATUS--Causes

PRINTER READY FOR LISTINGPRINTER READY
PRINTER BUSY

PRINTER NOT AVAILABLE

listing of a block of events in

listing of3.

EXAMPLE:

FLAGGED AS AN ERRORo
4.

1* Pressing the CTRL and D keys simultaneously willNOTE:

with

2.5,1 DETEiMDENG PRINTER STATUS.

1< Press LOCAL.
3.

following

Refer to paragraph 2.5 for description of each message. oNUMBER

049 -7002
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Press ENTER.
messages:

.four (4) printer
 They are:

  cause
the printer to stop. A slight delay may be experienced 

some printers while* their storage buffers empty.

-• PRINTER LISTING
NOT READY FOR NEW PRINTOUT

TEST FROM-0100 TO-0105 
0100 PLAY 11 
0101 PLAY 08 
0102 *RTN 
0103 AVAL 
0104 AVAL 
0105 AVAL

, PRINTER NOT OPERATIONAL 
PRINTER MAY BE OUT OF PAPER 
OR TURNED OFF, OR DISCONN-

• ECTED

一SEARCHRequests a search of a block of memory for 
desired parameters and prints all events with those 
parameters.

M MUS
K TIM

<ER-<—RTN SCHEDULED BEFORE A SUB
• COMMAND ・ ——

PRINTER READY
PRINTER BUSY
PRINTER NOT AVAILABLE

a block of events in the 
Will print "<ER" 

next to an event containing a subroutine stack error.

2• EVENT一Requests 
numerical order.

2.5 LOCAL MODE PR〉NT COMMANDS—There are 
commands available in LOCAL mode.

______________ a
status,~and one of the following messages to print.

2・"ESC" key may be pressed during Command Entry to cancel 
that command and allow a new Entry• 
The following illustrates each of these inodes•

TEST，--Requests a 
order in which they will "air”.

CRT will print LOCAL MODE.
2J Key in P (or the word PRINTER if desired). 

The CRT will print one of the



2.5.2 LASTING A BLOCK OF EVENTS EN NUMERICAL ORDER■
检.•

Press SPACE BAR.
Press ENTER.

EXAMPLE:

2.5.3 LISTING A BLOCK OF EVENTS AS THEY WOULD "ATRL.

CRT will print "FROM-".
Press SPACE BAR.

o
EXAMPLE: NOTE:

2.5.4 SEARCH工NG FOR AND PRINTING EVENTS WITH DESIRED
PARAMETERS.

number
049-7002
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133-100-031

1
2
3
4
5
6
7

Codes are desired. 
'* SEARCH FOR-1*.

Program Codes followed by the ENTER key;
no 一,

Press LOCAL.
Key in E (or the word EVENT if desired). 

CRT will print MFROM-".Press SPACE BAR. <-- ' 一 一 . ' •- ~
Key in first Event desired *(e.g. 0000)・

CRT will print ”TO”・
Key in last Event desired (e・g. 0005).

The printer will now begin 
listing the desired Events.

C DTA
C CAR

C DYM 
C CHV 
C DEL 
O JGL 
O JGL
O JGL 
K TIM

_ _ or
press the SPACE BAR if no specific Program 

The CRT will print

___ If the program 
does not allow the 
"TO-" Event to be 
reached, the printer 
will continue to print 
indefinately. If this 
condition occurs 9 press 
"CTRL" and "D" simul- 
taniously• to stop 
printer.

C DYM 
C CHV 
C DEL 
O JGL 
C DTA 
C CAR

Press LOCAL.
Key in S (or SEARCH if desired)・ 
Press ENTER.

Press LOCAL.
Key in T (or TEST if desired)・
Press SPACE BAR.
Key in first Event desired (e.g. 0000)・

CRT will print MTO-".
Key in last Event desired (e.g. 0005).
Press ENTER.

1.
2.
3.

2.
3.
4.
5.
6.
7.

%T FROM-OOOO TO-0005 
0000 PLAY 01-02 
0001 PLAY 01-19 
0002 PLAY 01-35 
0003 *SUB 0100 
0100 LINK 05 
0101 PLAY 06 
0102 PLAY 08 
0103 *RTN 
0004 PLAY 02-03 
0005 PLAY 01-21

CRT will print "DESIRED CODES".
4. At this timer you may key in the desired

%E FROM-OOOO TO-0005
0000 PLAY 01-02
0001 PLAY 02-19
0002 PLAY 01-35
0003 SUB 0100
0004 PLAY 02-03
0005 PLAY oi-21

The printer will now begin 
listing the desired events in the order 
they will "AIR"・



5.

*

which FUNCTIONa. care
b. 0 1 (Source 01)

care
input at Step 4)were

The CRT will show：
*MCD* * * *

Press ENTER.

found the printer will just print

5涪

laying out

!• Lay out the format as it is to play.

3• Assign event numbers to each format event.

that the music
Thus it is necessary only to set eiside a block

I':•够
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049 7002
NUMBER

6.
7.

Commercials, on the other hand, 
are

Figure 11- illustrates the process of separating the 
Note that the events 

they are to play but. 
required for pure

Separate the elements which .repeat from the elements 
which remain random.

The CRT will print ”TO-".
Key in the Event number where search is to end. 

Printer will print any Events 
none 

line of das：

ADV (Don1t care which Tray)
ADV (Program Codes 
M C D (Descriptor MCD)

一*

* * **

Key in the desired parameters for which the 
search is to be made.
any parameters which do not matter.

8.
9.

10.

repeated from the random events. 
could be programmed sequentially

c.
d.
e.

up 90% of their programming.
In most cases -a心(5

on a daily or 
memory capacity, 
are recommended in 
the system memory:

Referring to Figure llz it can be seen 
(repeated) format runs for 1/2 hour and then repeats 
itself.

are 
reprogrammed (changed) 

on total system 
With this in mind, the following steps 

a program for entry into

Press ENTER, 
containing all the desired parameters. If 
are found the printer will just print a

2.6 CREATING YCUR OWN PROGRAM—Most broadcast stations have

ADV (indicates you don11 
is in Event)

as 
considerably more memory addresses are  
sequential chan for split memory programming.

SEARCH DESIRED CODES
SEARCH FOR **** 01-

Use the ADV key for
For j 

example, assume it is desired to search for ■ 
Events containing Source 01 and Descriptor McS 
Key in:

two basic elements that make 
Those elements are MUSIC and COMMERCIALS, 
the music follows some defined source rotation pattern 
which is repeated several times before switching to 
rotation p^utern, 
typically random and usually 

periodic basis depending

•The CRT will print “FROM-”.
Key in the first Event number to start 
searching.
Press SPACE BAR.



of memory and by

Now that the program has been divided into its two
principle parts (repeated music and random commercial),

1.

in all the subroutines .

of each subroutine cluster.
Example:

routines.6
1. It is typically easiest to start the program from the

to the firstgo

2.

commercials would have to be very familiar with the
same machine back to back.' Thus, if

NUMBER

049 -7002
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Jingle, for
:a

=
=
=

15
60
75

event numbers can be assigned to give the written program 
In order to determine the event numbers to be

random access source as the first event, 
to the fact that subroutines are accessed is a some­
what random fashion, the one scheduling the

Total Subroutines 
Total Events

Total Addresses Required

subroutine but comes from a random 
source, it is best to schedule that Jingle at the end

Each music cluster should be considered a subroutine, 
callable from the main random format at any time.
Thus all one has to do to determine the total number 
of 
"a

Although random access sources can be scheduled in a 
subroutine, it is definitely not advised to schedule^ a 
random access source as the first event. This is due

routine to the Subroutines, 
should be considered in 
assigning event numbers.

&

b

entire program to avoid scheduling two trays in the 
same machine back to back.' Thus, if a 匚二一^二.，二

' example, is always scheduled at the beginning，of 
music subroutine but comes from a random accessit is ] ~
of the commercial cluster.

- . • * j use of the SUB (subroutine) command in
the main (random or commercial) formatz the music format 
can be selected as required.

meaning.
used, consider the following:

For the example above t it would be logical to allocate 
the first 100 events (0000 through 0099) for sub- 

The rest of the memory (0100 through 0950 
on standard systems) is then available for random 
events. Figure 12 illustrates how event numbers 
might be assigned and how those events might be pro­
grammed for the program in Figure 11. Figure 13 
illustrates how the program would weave from the Main

The following points 
breaking down the format and

Main format using the SUB function to 
music cluster.

of events is to ascertain the total number of 
"different" small music formats (subroutines) to be 
used at any time, and add the total number of elements

Adding the number of sub­
routines allows for event locations for the RETN 
instructions to return to the main program at the end



3.

o4.

This concludes the basic formating discussion.

I

NUMBER
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graph 3.5. 
information found on the Video Monitor.

Assign subroutine event numbers first so that it can 
be determined where SUB instructions should "go to".

Network Join, Sign On, etc.
Time Clock rather than the Real Time option, proceed to para­

Note that paragraph 3.6 shows in detail the

A review of 
paragraphs 2.3.1 and 2.3.2 is recommended to determine which 
functions and ccramands may be of use in your specific format. 
If the system contains the Real Time optionz proceed to para­
graph 3.4 in the Main manual for instruction on programming 

If the system has an external

In assigning event numbers for commercial clusters, 
ascertain the maximum number of events each specific 
cluster could contain, including SUB instruction, 
and assign that number of event locations to the 
specific day and time to be able to keep track of 
when a particular cluster will air (e.g. Tuesday

Thus, event 0532 is the

—o
049 -7002

3:10 PM 0532 PLAY 01 27).
first event location for the cluster to air on Tuesday 
at 3:10 PM・ Figure 14 is a sample worksheet which 
can be used to organize the program. This same sheet 
can be used to organize the Subroutines by simply 
ignoring the Day and Time columns. Figure 15 is a 
blank form which may be reproduced.



PROGRAM

0710 AM

0720 AM

0730 AM

0740 AM

Jingle

FIGURE 11 BREAKING DOWN PROGRAM

Spot 
Spot 
Spot

Legal ID
Music (Source 11)
Music (Source 12)
Music (Source 13)

Music (14)
Music (12)
Music (13)

UPD 0730
Station ID
Spot
Spot

Music (11)'
Music (12)
Music (13)

UPD 0740
Time
Spot
Spot
Spot (Avail)

UPD 0720
Spot
Spot
Spot

Time
Spot
Spot

Music (11)
Music (12)
Music (13)

Music (Source 14)
Music (Source 12)
Music (Source 13)

TIME 
(Approx.) 
0700 AM

Music (Source 11)
Music (Source 12)
Music (Source 13)

UPD 0710
Spot
Spot
Spot (Avail)

SUBROUTINES 
(Repeated Format)

Repeat 
>0f
Above

MAIN FORMAT
(Random)
UPD 0700
Legal ID

Spot (Avail) 
Jingle

Station ID
Spot
Spot

Jingle
Music (11)
Music (13)
Time

Music (Source 11)
Music (Source 13) 
Time
Etc.

Music (11)
Music (13) 
Time

Spot
Spot
Spot (Avail)
Jingle
Music (Source 11)
Music (Source 13) 
Time

NUM
BER

049 7002
PG

O
F

46
133LO

O
O

31



SUBROUTINES MX" (RANDOM)：由晌

Content Source*Event

Legal ID

00

00

Etc.
* Typically changes from dayXX to day

FIGURE 12 ASSIGNING EVENT NnMBERSr FUNCTIONS, SOURCE, AND TRAY

XX
XX

01
00

Station ID
Spot
Spot

Spot
Spot
Spot

PLAY
SUB

0102
0103
0104
0105

0114
0115
0116
0117
0118

0110
0111
0112
0113

0106
0107
0108
0109

0100
0101

PLAY
PLAY
AVAL
SUB
PLAY
PLAY
PLAY
SUB
PLAY
PLAY
PLAY
SUB

06
XX
XX

01 
XX 
XX 
00

PLAY
PLAY
PLAY 
AVAL 
SUB

Function

Time
Spot
Spot
Spot (Aval)

XX
XX
XX 
00

Spot
Spot
Spot (Aval)

0009
0010
0011
0012

PLAY
PLAY
PLAY
RETN

14
12
13

(14)
(12)
(13)

Mu si a 
/lusic 
Ilusic

0004
0005
0006
0007
0008

PLAY
PLAY
PLAY
PLAY
RETN

05
11
13
06

(ID
(13)

Jingle 
Music 
Music 
Time

0000
0001
0002
0003

11
12
13

Music (11)
Music (12)
Music (13)

PLAY
PLAY
PLAY
RETN

Content FunctionEvent Source Tray

o

4一 o

4一 o

*ay r T
1 o 
o o

X X X 9 

X X X o

2 X X o 

o X X o

X X

-
X
X

X
X

X X

049
 ,7002

NUMBER



MUSIC
MUSIC
MUSIC 
RTN

JINGLE 
MUSIC 
MUSIC 
TIME 
RTN

(ID
(13)

MUSIC
MUSIC
MUSIC 
RTN

(11)
(12)
(13) i

IX \\
\

A

0119 SPOT

0102
0103
0104
0105

0100
0101

SPOT 
SPOT- 
SPOT
SUB 0004

LEGAL ID 
SUB 0000

0114
0115
116
117

0116 
0111 
0112 
0113

TIME
SPOT
SPOT
SPOT (AVAL)
SUB 0004

STAT工ON ID
SPOT
SPOT
SUB 0000

SPOT
SPOT
SPOT
SUB 0009

0106
0107

« 0108
一 0109

0000
0001
0002
0003

0009
0010
0011
0012

000 4
0005
0006
0007
0008

Event #Event # ContentContent

MAIN FORMATSUBROUTINE

FIGURE 13 ORDER OF PLAY

NUMBER
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4
 2
 3

1
1
1



oriGURE m FORMAT WORK SHEET

o >u 
9

O O 2

Day Time Event flContent Function Source Tray DescriptorPgm Code

Tuesday 3:10PM Spot/Sears 0532 PLAY 01 27 C SRS

Spot/McD 0533 PLAY 02 15 C MCD

Spot/ZF 053M PLAY 01 C03 Z

*SUB0535 00 0U

Spot/Twin S.3：20PM 0536 PLAY 01 C46 TWS

Spot/Penny's 0537 PLAY 01 0U PEN

0538 AVAL C

Jingle 0539 PLAY 02 0202

☆SUB 00 09

Etc. Etc. Etc. Etc. Etc.-Etc.• Ete.

05U0
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JEVE：」 I I SW I TCH SETT I FMGS

0 2.7 GENERAL

2,71 UNIVERSAL SOURCE BOARD

2»711

CONDITION FUNCTION

Q
2.72 MAIN CRT PORT (SIO)

SWITCH i ON U2 controls the CRT SAVE feature in LEVEL 1A.2.721

NUMBER

049-7002
PG OF51

133-100-031

The ID suix tch (U27) 1 ocated on each universa 1 source card will 
have the foil owing modifications (SEE pase 6-22 of nianua 1 ).

S4 ON
S4 OFF

SWITCH 1
SWITCH 1

CLOSE LOOP ACTIVATE 
CLOSE LOOP DEACTIVATE

Severa1 new swi tch and Jumper opt ions have been added to the 
These options will be

The CLOSE LOOP funct ion which was automatically determined 
by the descri pt ion chosen in LEVEL I has now been made 
swi tch seiec tab 1e» SWITCH 4 of the ID switch will now

SERIES 7000# LEVEL 1A，& II FIRMWARE, 
out]ined in this sec t ion.

ON <-- CRT wi1\ 
OFF<-- CRT ui1 I

SWITCH 4 of the ID switch will 
control the operat ion of the CLOSE LOOP rnoni toning as fol lows

The PERIPHERAL ID (U2) switch 1 ocated on the SIO card used for the 
SYSTEM CONTROL CONSOLE (MAIN PORT) only mil 1 have the fol lowing 
modifications (SEE pases 6-8 to 6-10)♦

remain in upper intensity 
go into operate mode and 

swi tch to 1awer intensi ty 5 minutes 
after the 1ast time a key on any 
terminal iuas pressed^ Pressing any 
key of any terrnina 1 will p I ace al I 
CRTs back in upper intensity»



LEVEL I I SUJ I TC2H SETTT I NGS

o
2. 722

2.723

SWITCH 7 SWITCH 8

Q
. 2.73 LOAD/DUMP & HIGH SPEED PRINTER BOARD (SIO)

2, 731
As a controlleri the port will

o NUMBER

PG
52

133-100-031

<
<

ON
OFF
ON 
OFF

SWITCH 3
SWITCH 3

ON FIX DESCRIPTORS off
QFF《-- FIX DESCRIPTORS on

ON
ON
OFF
OFF

to 
system

SWITCH 3 controls whether the FIX DESCRIPTORS in LEVEL II 
are used* If the DESCRIPTORS are not act ivated» the USER 
MEMORY is increased by 40% which represents the memory 
a)lotted to the DESCRIPTORS.
NOTE this select ion should be made at instalI at ion 
and not changed. THIS IS A LEVEL II OPTION ONLY.

No ID
'•FM'・ ID
“AM” ID 
No ID

The PERIPHERAL ID (U2) swi tch 1ocated on the SIO card used for the 
LOAD/DUMP or HIGH SPEED PRINTER (LEVEL II ONLY) port will have the 
fo1}owing modi ficat ions:

049-7002
—OF

SWITCHES 7 & 8 control the use of the station ID which 
appears in the title of each of the di f ferent modes 
allow stat ions with multiple systems to know which 
is being monitored*

SWITCH 8 contro 1 s the use of the popt as ei ther a contro) 1 er 
or cornrnunicat ions port ♦

tivate and de-actxvaTe the motor* contro 1 on the peripheraI 
device♦,- '



LEVEL I I SW I TCH SEZTT I tMCS

2.732 COMMUNICATIONS PORT/ Thea

EX: A=LOAD» B<--next hisher character
EXTERNAL DEVICE7000EX
SEND “A”

desire to LOAD#
,•A”--〉 RECEIVE "A“

SEND DATA

o number

049-7002
PG OF53

133-100-031

SWITCH 8
SWITCH 8

ON 〈-- CONTROLLER PORT (FOR CASSETTE) 
OFF<-- COMMUNICATION PORT (FOR BUSINESS)

Externa 1 device sends 
data to 7000

7000 echos character back 
indicating LOAD READY#

an
NOTE that There

If SWITCH 8 is set OFF rnakins i t 
SWITCHES 1-7 are des i gna t ed as foil a»xis:

EX: The casset te machine 
frorn t he CONSOLE t ermx na 1 » 
the port w i1 I•be open to FULL DUPLEX communicat ion with 
external device such as BUSINESS SYSTEM, 
xs not incoming data recept ion from any external device

tape motion will he contra 11ed 
As a cofnrnunicaT ion device^

SWITCHES 1-7 <-- These swi tches may now be set to 
represent an ASCI I character which 
when received by the port u<i 1 】 be 
interpreted to be a command to 
begin LOADING memory info from the 
external computer to the 7000. 
NOTE the port will echo the 
character designated to indicate to 
the externa) device that the command 
was received*

Externa 1 device sends the 
character "A" as per 
SWITCHES 1-7 to indicate

Transmission of the NEXT HIGHER 
CHARACTER in the ASCI I code table 
will cause the 7000 to start LISTING 
the nieniory from the 7000 to the 
externa 1 device*

whi1e the port is a controI 1 er except when activated 
by the CONSOLE* Al so note if a casset te is connected 
to a port desi gnaxed as a c ornrnun i c a t i ons port， the 
motars will run all the time.



I-EVEZL. I I S3工TUI SETTINGS

EX: 7000. EXTERNAL DEVICE
SEND "B“

DATA--〉 RECEIVE DATA <--7000 sends comp)ete

o

NUMBER

049-7002
PG OF54

133-100-031

memor，
data to external device^

Request from externa I 
device for 7000 to LIST 
memory.
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1. 0 GENERAL DESCRIPTION

1.1 SCOPE OF MANUAL

1.1.1

jumpers are provided on several boards.

1. 1.2

SECTION 1.0-

o
SECTION 2. 0 -

SECTION 3.0-

NOTE:

remove the Section 3. 0 that

o
“GE 1-2 OF

133-100-031

Further, for those who are not familiar with "Binary11 and 
"Hexadecimal", and explanation is provided in the Appendix.

MANUAL BREAKDOWN - The manual is divided into ten (10) 
major sections as described below:

INSTALLATION - Gives installation re­
quirements including cable connections, 
auxiliary equipment cable connections, and 
general instructions for normal switch and 
jumper settings on P・C・ boards.

OPERATION - Includes complete operating 
instructions startuig with Manual controls 
and then instructions for programming 
including sample programs for typical 
formats. Additionally, instructions for 
Encoding cartridges and listing and loading 
memory are included in this section.

one

NUMBCR: 
131-700-003

Additionally, since the system is designed to be nindividual- 
ized" to meet each owner1 s particular needs, selection 
switches and slip on 
Their functions and settings are discussed in Section 6. 0.

PURPOSE - The purpose of this manual is^to provide the user 
with complete operating instructions (Section 3. 0) as well as 
a comprehensive explanation of the operation of the system on 
both a block diagram and individual board basis (Section 5. 0). 
Additionally, complete installation instructions (Section 2. 0) 
are included which aid in the initial installation as well as 
during maintenance should boards or cables require removal.

The Manual contains two (2) Section 3. 0*s; one for Level I Systems and 
for Level II Systems. Be sure to consult the correct section for the type 
system you have. It is recommended that you 
does not apply to your system'..

GENERAL DESCRIPTION - This section 
discusses the scope and format of the . 
manual, gives a general description of the 
operation, illustrates the general physical 
layout, and contains the system warranty.



SECTION 4・ 0 -

. SECTION 5.0-

Block diagram discussion for each chassis.'

SECTION 6. 0 -

SECTION 7. 0 -

SECTION 8. 0 -

1.2 OPERATION (GENERAL)

1.2. 1 CONTKOL and PROGRAMMING - All control (System START,

oNUMBER：

131-700-003

1-3"GE OF
133-100-031

BOARD SWITCH AND JUMPER TABLES - 
Gives detailed purpose and settings for all 
board switches and jumpers.

on 
block diagram and individual board level.

TROUBLESHOOTING - Outlines rec­
ommended troubleshooting approaches for 
both Audio and Digital problems as well 
as use of the optional DEBUG board in 
solving system problems.

spare parts list, 
explanation of Binary and 

iin-

THEORY OF OPERATION - Contains 
plete and detailed information on the 
electrical operation of the system both 
a
The CONTROL, chassis and AUDIO chassis 
are discussed separately with individual 
board responsibilities presented in the

PROGRAMMING AIDS - Special forms 
which aid in understanding and organizing 
programs are found in this section.

com^^

STOP, etc. ) and programming is accomplished from the 
Video terminal which is interfaced to the system by a Serial 
I/O board. A system may have more than one Video

GENERAL MAINTENANCE - Outlines 
general recommended maintenance as ' 
well as purpose and adjustment pro- ' 
cedure for system potentiometers. (、
DRAWINGS 

APPENDIX ■ Provides Integrated Circuit 
(IC) cross reference and IC pin desig­
nations and applicable truth tables as well 
as a recommended 
Additionally, an 
Hexadecimal is provided for those 
familiar with those concepts.

SECTION 9・ 0 - 
SECTION 10. 0—



1.2.2

o

NUMBER:

131-700-003
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0

terminal, however Firmware interlocks prevent more than 
terminal from editing the program memory at any 

Detailed operating and programming instr actions 
found in Section 3. 0 (OPERATION) of this manual.

one 
time.

Audio monitorLng controls are found on the Local Status Panel 
normally located at the top of the System control rack. In­
cluded are two (2) VU Meters for monitoring the Left and

or
any of

The system is divided into two (2) main chassis; the Control 
chas sis and the Audio chas sis (the optional Expansion Audio 
chassis is essentially the same as the main Audio chassis). 
Communication between the various Control chassis elements 
is under the control of the CPU board which address'-the •-

one 
are

whether it was caused by Silence Sense
(failure of a source
Silence Sense has been disabled or audio is being faded by 
FADE command. Finally indicators show which source is 
ON AIR, NEXT, and which source, if any, is in a FRE■底OLL 
condition.

Right channels simultaneously; selection of L-xt, L+K, 
NORMAL audio monitoring; selection of PROGRAM or 
five (5) types of off-air (Cue) sources, and a VOLUME control 
for the customer supplied monitor speakers.

Status indicators (LED's) are also found showing through the 
Local Status Panel. They include Alarm indicators to tell 
the operator not only that an alarm has occurred, but also 

or by a Close JLoop 
to start). Additionally, LED1 s indicate if 

a

BASIC ELECTRONICS OPERATION (Reference Block 
Diagram 114-700-001) - The series .7000 is a microprocessor 
controlled system with all basic programming stored in 
ROM (ttead Only Memory) and all user source and function 
data stored in RAM (Handom Access Memory). The basic 
systfcin contains sufficient RAM on the CPU_board_ 
to perform its tasks while more advanced systems require 
the addition of one or more ROM and KAM boards. If the 
optional Real Time Clock board is added, the system 
becomes a "'Multi-Processor11 system witn the microprocessor 
on the CPU board acting as the main processor and the micro- 
processor on the Real Time Clock board functioning as a 
slave. This allows real time updating to occur simul­
taneously with normal processing.



occurs.

TIME, NETWORK, AUX1,

1. 2.3

oNUMBER:

131-700-003

"GE 1-5 OF

133-100-031

The Audio Signal Block Diagram (114-700-004) details audio 
routing however, basically Program audio is routed from the 
Universal Source board to the Audio Distribution board and 
from there to the Audio Interface TB1. Cue audio comes 
from either the Universal Source board or the Monitor 
Amplifier board (AUX1 and AUX2) to the Audio Distribution 
board where it is then routed to the Local Status Panel for 
VU monitoring and level control and then routed back through 
the Audio Distribution board for transfer to the Monitor Amp 
board for final amplification prior to going to the speakers.

SPECIAL SYSTEM FEATURES - In addition to the normal 
functions of scheduling audio sources, updating the Video 
Terminal, sending data to the VEL (Verified Encoded 
Logging board, etc.; there are several special features which 
bear mentioning.

The Audio chassis controls audio source selection under CPU 
control and controls Audio selection for both PROGRAM 
output and CUE monitoring. PROGRAM audio is a function of 
which Audio Source is Hon the air11 while a selector switch on 
the Local Status Panel determines whether PROGHAM, CUE, 

or AUX2 is presented to the VU 
Meters and monitor speakers. A jumper on the Universal 
Source board determines the source type (normal source 
"CUE”, TIME, etc, ) and thus which sources can present 
audio when a source type is selected.

appropriate board via the Address Bus and instructs the board 
whether it wishes to "read11 or Hwrite" data via the Control 
Bus. The Data Bus is used to transfer data to and from the 
CPU board and the other Control chassis boards. The CPU 
board also communicates with the Audio chassis by way of 
Audio Control and Buffer board. Thus it can be said that the 
CPU board is the heart (or more appropriately, brain) of the 
system, constantly updating the Video display, checking the 
ready status of audio sources, updating random access 
sources, and taking appropriate action when an interrupt 
occurs, such as starting the correct new source when an 
EOM (End of Message) tone
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3.

source or,

b.

Q or,

source.
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Under CPU program control, two (2) 
sources may be started at once. An EOM 
inhibit latch is set on the Universal Source 
board for the source programmed first to 
block its EOM tone from driving the 
1EOMB bus and thus prevent it from 
starting another source. The EOM tone 
from the first source does, however, 
switch audio for that source from PRO­
GRAM to CUE. The EOM tone from the 
second scheduled source causes the 
program to advance to the next source.

Audio on air can be faded OFF and 
EOM pulse produced to start the 
“NEXT” source or, if in "STOP 
REQ" mode, to step to a full STOP 
condition under Manual or CPU 
control.

By jumper selection on the"Universal ' 
Source board(s), audio from each source 
can be routed to either non-compressed or 
compressed audio amplifiers. Thus at the 
customers discretion, some sources can. 
be compressed while others are not; 
for formats using talk over intros, music 
sources can automatically be compressed 
during the voice introduction.

Each source can individually be set 
to fade ON, fade OFF, or both at all 
times (controlled by FADE EN jum­
per and diode installed on Universal 
Source board).
Systems with Level II options allow 
each to be individually set
to fade ON, fade OFF, or both under 
CPU program control (Universal 
Source board FADE EN jumper 
removed).

There are three (3) methods of fading 
PROGRAM audio:
1.
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source can 
or

The Serial 1/O board baud rate can either 
be set automatically under CPU program 
control or manually by means of DIP 
switches on the Serial 1/O Board.

Under CPU program control, a Universal 
Source board for a reel to reel 
be set to respond to either a right

If set to respond to 
source

left ( 
channel 25Hz tone. If set to respond to a 
right channel tone, the source ST OP pulse 
automatically resets the board to monitor 
left channel tones.

Two auxiliary audio inputs can be brought 
to the system for monitoring purposes. 
One input (AUX 2) feeds an audio level 
sensor which, if used, will give an in­
dication on the log that a "transmitter off” 
condition has occurred should audio to this 
input drop below a set level for more than 
a preset time (typically 3 seconds). The 
time is adjustable from 0 to 8 seconds.

A manual OVERRIDE switch on the Audio 
Control and Buffer board which., if placed 
in the MAN position, allows manual 
starting of sources in the event of a 
serious system programming malfunction. 
Normal Cue audio is fed to the PROGRAM 
output and thus what ever source is rolling 
is Hon the airn. It is necessary to have 
the SOURCE switch on the Local Status 
Panel set to the proper type of Cue source 
in this emergency condition as the SOURCE 
switch controls which Cue outputs are 
enabled. For example, if the station is 
both AM and FM and the automation fails 
on FM, AM audio can be brought in on the 
AUX1 input and by placing the SOURCE 
switch on AUX1 and placing the OVERRIDE 
switch in MAN, AM will be simulcast. 
Likewise placing the SOURCE switch in 
CUE allows system audio, sources to be



1.3

there is

be placed in any available slot.

CAUTION:

o

*・.a NUMBER：

131-700-003
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maintains the format 
full compliment of 
work.

Though PC boards have off-center connectors preventing 
them from being Installed in their respective chassis 
upside down, should the k^ys be removed in the Extender 
board, it would be possible to place a board in the 
Extender board upside down which would result in 
probable damage to the PC board.

PHYSICAL LAYOUT - Though the placement of the Audio sources is 
specified by the individual customer, the Control rack is generally 
arranged as shown in Figure 1-1 (Standard) and Figure 1-2 (with 
Expansion Audio Chassis). Figure 1 -3 shows the placement of the 
boards in the Audio Chassis. Note that due to the parallel bus structure 

no specific assignment for boards in the Control chassis with 
the exception that the CPU board is generally placed in slot XA1 due to 
the short interconnect cable to the Audio Control and Buffer board. 
All other boards can

used under manual control. For Network 
place SOURCE switch in NETWORK, etc. 
Thus maintenance can be performed on the 
Control Chassis while a manual operator 

on the air having the 
sources with which to

:•ME域较，F耋.•心
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POWER SUPPLY

Fig. 1-1 Control Rack Layout (Stanr^r^.).
♦ IE 
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e
LOCAL STATUS PANEL

MAIN AUDIO CHASSIS

u

EXPANSION AUDIO CHASSIS

o
CONTROL CHASSIS

POWER SUPPLY

Fig. 1-2 Control Rack Layout (with Expansion Audio Chassis)

NUMBER：

131-700-003
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ADDENDUM - INSTALLATION - SECTION 2.0

INSTALLATION CHECK LIST

Unpack or uncrate racks.

2

3

4

Remove all packing and protecting tape.5

6

7
remove

8

Connect all power cables to the closest Waber Box.9

10

•• 11.

o

following list may be used
2. 0 be reviewed prior to installation to familiarize yourself with information 

.and illustrations contained therein.

Connect Waber Box power cables from other racks into this 
Waber Box.

Observe that the power supply is plugged into this Waber Box. 
The power supply does not have a power switch. To 
power, remove this cable from the power supply.

Assemble racks with 7000 Control Rack on left with all other 
racks per racking chart.
Bolt racks together with 1/4” bolts provided. Be sure to scrape paint 
away from mounting hole area and then place star washers against

2 c s jx e a Iti 61 e .. ■ > _ • _«» • • • •— • • — • ■ •

Section 2. 0 contains detailed INSTALLATION instructions, however the
as a check list. It is recommended that SECTION

Connect the ground strap in each rack to the bottom rear bolt 
and to the same bolt for two racks where possible*

Locate power cable from Waber Box in main rack. Position this 
cable to be used for power to automation system. Do not apply 
power at this time.

•>
■ . .:

Pull cables from each rack that correspond to a tape deck and 
route to the Source cards in the top chassis. Run the cables 
between the two chassis. Note each cable has a source number 
on its hood.

Unpack the CRT Terminal and set at desirable location* .
For testing purposes, this should be near the automation, system. 
After checkout, it can be placed anywhere within the range of 
the interconnect cable.
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Page Z

2-3). Set

13.

14. Check all cards for complete insertion.

15.

16.

17.

18.

o
Proceed to the OPERATION section.19.

y.

'Apply power to the Video Terminal .(CRT) then plug in the 7000 power
.cord to suitable source and observe that all lamps light on Power Supply.

Press OPER key on Video Monitor to obtain Operate mode display- 
on Video Monitor screen.

Press EDIT key. CRT should display EDIT mode similar to Figure 
3-6 in OPERATION section.

Paragraph 3.3 begins the 
discussion on programming the system. Be sure to review all of 
the OPERATION section prior to operating the system.

NOTE: Should a problem be encountered getting the CRT to display 
properly, contact Cetec Broadcast Group Customer Service..

Turn battery switch to Local Battery when it is desired to hold 
memory during power interruptions. If AC power is removed for 
any long period of time, this switch should be placed to "OFF'i 
so that the battery will not be completely discharged.

Remove Fuse from taped bag located on rear of Power Supply and 
place in Fuse Holder. Battery switch should- be in HOFF,1 position.

f 迁 西岳潞走f ¥ :鬲：E ：：芯";r .与
ADDENDUM - SECTION 2

Connect CRT Cable to MODEM on CRT and to bottom connector on 
SIO card located in bottom chassis (see Figure 2-2 or 
BAUD RATE to 14.

L 圣—.Wk
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2. 0 INSTALLATION

GENERAL INSTRUCTIONS2.1 O2. 1. 1

NOTE:

2. 1.2

Location should be free from excessive foot traffic.1.

enough to2.

possible from RF and3.

4.

o
PAGE 2-2 OF

Location should be as free as 
static.

List any shipping damage and/or shortages and 
carrier and Cetec Schafer

NUMBER;
131-700-004

notify both the 
immediately.

INITIAL INSPECTION - Equipment racks may or may not be 
shipped in shipping crates depending on the method of ship­
ment. Ln either case, immediately inspect equipment for 
shipping damage. .

Location should be free from excessive dust and 
extreme temperature variations•

POSITIONING EQUIPMENT - Normally positioning of racked 
equipment and accessories has been discussed and approved 
by the customer. Thus cable lengths have been determined 
based on customer desires. Therefore the quickest, neatest 
installation is obtained if the original racking orientation is 
maintaijied.

Carefully open accessory shipping container(s) and inspect 
for shipping damage and/or shortages using the packing list 
as a guide.

手•.•.璞.•德润
H UM 5 ••二

Must be near enough to a standard 110VAC, 60Hz, 
20 amp grounded outlet for the system power cord (6 ft.) 
to reach. It is recommended that the AC line be 
dedicated solely to the Automation*

.济V '■ ，,"
. * 一一- 顾 I

The following are recommendations as to the actual location 
of the equipment:



5.

MBolt Nut

o
2.2

2.3

2.3.1 GENERAL - Cables for equipment mounted in racks are

0
PAGE 2-3 OF

133-100-031

PERIPHERAL EQUIPMENT INTERCONNECT CABLES

NUMBER:
131-700-004

Distribution board are in parallel, it makes 
is tied to any specific terminal block. All these cables are normally 
installed at the factory, thus only verification of solid and proper 
connection should be required.

Encode Center equipment (Teletype or CRT and cartridge 
recorder) is generally located in the recording studio*

Once the location for the equipment racks is determined, 
position the racks in the assigned order and bolt the racks 
together with, hardware supplied insuring that lock washers 
are used on both racks as shown in Figure 2-1.

Lock Washer - ____ Lock Washer

Some customers have found that placing the equipment 
racks on a platform of 2x4'5 helps keep equipment from 
being damaged during floor cleaning and also places 
the equipment at a more desirable height.

FIGURE 2-1
Locate the Video Terminal on any convenient table surface 
near enough to the System Control Rack for its interconnect 
cable to reach. Any additional accessory equipment should be 
placed at the most convenient location within the limits of 
their interconnect cable length.

CONTROL RACK INTERCONNECT CABLES - Figure 2-2 illustrates 
the Control Rack Lnterconnect connections for a standard system. 
Figure 2-3 illustrates a system Control Rack with an expansion audio 
chassis. The interconnect connect cables are listed in Figure 2-4. 
Figure 2*5 lists the connections from the Power Distribution board to 
the chassis backplanes. Since all three terminal blocks on the Power 

no difference which chassis
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generally installed at the factory. Figures 
:2-9a through 2-9c illustrate cable connections for various 

sourcea；requiring a RAS Interface board.

NUU8CR：

131-700-004

Figure 2-10 shows pin assignments for JI and J2 of the 
Universal Source board*

.. - ..

二二二三二益.

■—•・■... - _• • — • ....................................— _ ・•

All Ranadrh Access Source's (RAS) have at le^ia-st two- (2) ”•
connections to connect to the Universal Source board. Some 
sources connect directly to JI and J2 on the Universal Source

• board while others require routing through an Interface board 
(generally located in the Control Chassis directly below the 
Universal Source board assigned to the XAS source or 
immediately next to the Universal Source board) and from 
there to JI and J2 of the Universal Source board. Note that 
the cables from the RAS Interface board to the Universal

• Source board are

AUDIO SOURCES - Cables for Reel to Reel, Cartridge, and 
Random Access audio sources are normally supplied with the 
system pre-made ready to connect to tne appropriate 
Universal Source board located in the Audio chassis. Cables 
for Studio or Network sources are generally made up by the 
customer to the mating connector supplied for that source* 
Figure 2-7 illustrates the typical wiring configuration for 
Studio or Network sources.

Reel to Reel and single play cartridge sources have a single 
connector which connects to J2 on the Universal Source board 
(see Figure 2-8). Locate the appropriate Universal Source 
board by determining the source number for the Audio source 
and then locating the Universal Source board for that source 
as specified by the board location identification above the 
boards in the Audio Chassis.

.... ....

generally coiled up in the rack with the equipment. Cables 
for non rack mounted equipment such as Video Monitors, 
Teletypes, Printers, etc. , are generally found in the Box(e 
of accessory equipment. Route rack cables to the Control 
rack passing cables through holes provided in racks. Brin; 
external cables Ln through an end rack and route to the 
Control Rack. Figure 2-6 illustrates cable routing for a 
typical system. v -



2.3.3

pherals as set at the factory.

2 .3.4

2/3.5

2.3. 6

START -Starts system.

STOP

STEP

FADE

Figure 2-15 illustrates a typical Remote Control.o
PG OF2-5

i v・i nnmi .

number
131-700-004

customer designed remote box may be 
are:

-Places system in'a. Stop request 
condition. Goes to full Stop 
condition at the end of the current 
Hon air11 selection*

- Causes system to step inlined- 
iately to the next scheduled
source or, If in a STOP REQ mode, 
into a full STOP condition.

- Fades the current "on airH source 
and starts the next scheduled 
source at the end of the fade 
delay.

EXTERNAL CLOCK MONITORS - Up to 15 external clock 
monitors can be driven by the Real Time Clock board from 
JI. Figure 2-14 lists pin. assignrre nts for JI.

LOGGING DEVICES - Logging devices connect to the VEL 
board. Most RS232 devices and 20ma loop devices 
connect to J2・ Figure 2-13 lists pin assignments for 
connectors JI and J2・

Most RS232 devices and 20ma loop devices connect to J2 
(see Figure 2-11)・ Figure 2-12 gives the pin lists for 
connectors JI and J2, and notes which, devices should be 
connected to JI, Instead of J2・

CONTROL AND/OR MONITOR DEVICES - Video Terminals, 
Teletypes, etc. , interface to the system by way of a Serial 
I/O board. There is one (1) Serial I/O board for each such 
device to be connected to the system. Each Serial I/O board 
is coded by a DIP switch. (U12) for the device to be Interfaced. 
Refer to Figure 2-11 to identify the code for the device to be 
interfaced. Unless shipping has altered their position, the 
switches should be in the correct position for system peri-

REMOTE CONTROL - Provision has been made to allow 
interfacing a Remote Control Box to the system through a 
Parallel I/O board. Either the Cetec manufactured 
Remote Box or a 
used. The functions which, can be remoted



2.3.7

UPDATE

JOIN

JLEAVE

INSERT

Figure 2-16 illustrates a typical remote clock wiring dia- 9
lNOTE:

2.3.8

2.4

2.4.1

I PG OF2-6

- Causes source scheduled in last 
memory address to schedule next.

ENCODE CENTER - The Encode Center is totally independent 
oi the Automation system. It is usually installed in a pro­
duction studio. Figure 2-17 illustrates the cabling hook-up 
for a typical Encode Center.

NUMBER

131-700-004

AUDIO, MONITOR, AND PARALLEL I/O INTERFACE TERMINAL 
CONNECTIONS. '

GENERAL - Figure 2-18 shows the location of the three (3) 
Interface Terminal boards. These boards are used to tie 
the system to monitor speakers, the transmitter, auxiliary

- Causes program to advance to 
the source immediately following

v-the next UPD flag.

-Starts a dedicated pre-roll source 
(see Section 6. 0 Universal Source 
ID switches), and advances pro­
gram to the source immediately 
following the next UFD flag.

gram. Figure 2-16a illustrates wiring if only Join and 
Update functions are desired.
Both a Remote Time Clock and a Remote Control Box may b 
tied to a Parallel I/O board simultaneously even though, 
several input connections are shared. Remote Time Clock 
Inputs toggle the CA2 input to Uli (Parallel I/O board) while 
Remote Control Box inputs toggle CA1・

■ Checks whether Network source 
is non air". It it is, system 
steps immediately to next event. 
If not, no action occurs.

REMOTE TIME INPUT FUNCTIONS - Provision has been 
made to allow a remote time clock to activate four (4) real 一 
time functions through the Parallel I/O board. The function：C 
which can be remoted are:
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illustrated in Figure 2-19.

2.4.3

2.4.4

2-21.

2.5

'll

Though most of the switches and jumpers

..VA .

"GE 2-7 of

Section 6・ 0 of this manual details the function 
of and conditions for setting the various switches and jumpers.

NUMBER:

131-700-004

inputs, remote output functions, etc. , as outlined in the 
following paragraphs.

MONITOR INTERFACE TERMINAL BOARD - Figure 2-20 
illustrates the-inputs to the Monitor Interface Terminal board 
which, provides terminals for the Aux I and Aux 2 audio 
inputs, audio outputs for the monitor speakers, and an input 
for an "off air" monitor switch closure.

AUDIO INTERFACE TERMINAL BOARD - The Audio Inter­
face Terminal board contains the final PROGRAM audio (TB1) 
and tie points fgr connecting audio processing equipment 

shown on Figure 2-19. Note that when

PARALLEL I/O INTERFACE TERMINAL BOARD - The 
Parallel I/O board provides eight remote function relay 
outputs which provide a 1 second relay closure when activated 
by Remote Function 1 through 8. Function 8 has been assigned 
the task of starting a remote memory load device while 
functions 1 through 7 are available for user assignments. 
Further information in Section 3. 0 of this manual illustrates 
how to program these remote functions. These relay outputs 
as well as several photo isolated inputs are brought to the 
Parallel I/O Interface Terminal board as shown in Figure 

Figure 2-22 illustrates some ways of connecting and 
using the remote functions.

(TB3 and TB4) as
shipped, jumpers are installed as shown in Figure 2-19.
These jumpers may be removed and customer audio process­
ing equipment installed as

o

are set by the factory prior to 
shipment, it is recommended that verification of the switch and jumper 
settings be made during installation in the event that shipping vibration 
may have caused switches to change from their original setting. 
Additionally, reviewing Section 6. 0 will familiarize the user with the 
optional configurations available. *

!

133-100-031

PC BOARD SWITCH AND JUMPER SETTINGS (GENERAL) - Many of 
PC boards in the system contain switches and/or push on jumpers which 
allow for ease in changing the board configuration to accomodate varying 
customer requirements. Section 6・ 0 of this manual details the function



2.6 INITIAL POWER UP 02.6.1 properly connected, and all P. C・

2. 6. 2

2.6.3

2. 6.4
the left side of the Keyboard should be

2.6.5

2. 6. 6

connections.

PG 2-8 OF

Plug in Power Supply power, cord to 115VAC power 
source and verify all power supply lamps are ON.

*

Supply, and install in fuse holder, 
be in OFF position.

NUMBER
'131-700-004

Remove fuse from taped bag located at rear of Power
Battery switch should

Press OPER key on Video Terminal to obtain Operate 
mode display. Press the EDIT key. The CRT should 
display EDIT mode similar to Figure 3-6 in QFERATIOP , 
SECTION. NOTE: Should a problem be encountered 
getting the CRT to display EDIT mode, recheck cable

If all cables are properly installed, contact 
Cetec Broadcast Group Customer Service.

Apply power to the Video Terminal (CRT). The "CAP 
LOCK" lamp on 
lit. Verify BAUD RATE is set to 14.

Set battery switch on back of Power Supply to "LOCAL 
BATTERY ", unless external battery is connected, in 
which case set the switch to "EXTERNAL”. NOTE: If 
a prolonged power outage is experienced, the battery 
switch should be set to "OFF" to avoid fully discharging 
the battery.

淄 J i ____  4 . ..A.............——・

Verify all cables are 
Boards are fully seated.
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FIGURE 2-2

STANDARD CONTROL RACK INTERCONNECT CABLES

NUMBER:

131-700-004
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FIGURE 2-3

number：

131-700-004
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EXPANSION
AUDIO CHASSIS

AUDIO
CHASSIS

I

INTERCONNECT CABLES FOR SYSTEM WITH EXPANSION AUDIO CHASSIS.
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POWER SUPPLY JI TO POWER DISTRIBUTION BOARD JI

FIGURE 2-4 i CONTROL RACK INTERFACE CABLE LIST
R

system does not contain Expansion Audio Chassis, CPU board (JI) connects to Audio Control & Buffer board 
(JI) in Main Audio Chassis.

AUDIO CHASSIS
BOARD CONNBOARD CONN
A udLP^Cpntro 1.& _ Buffe r._____ Audio Control & Buffer ...CPU*

Audio DistributionAudio Distribution J3 J3

Audio Distribution JI Audio

Audio Distribution Audio J2

Audio Distribution J4 Local Status Pnl.

Monitor Amplifier Monitor

Monitor Amplifier J2 Monitor J2

PIO (Optional) PIO

PIO (Optional) J2 PIO J2

o
1

)[main 
QOARD

INTERFACE 
TERMINAL 
BOARDS 
BOARD

CONTROL CHASSIS
CONN,

EXPANSION AUDIO CHASSIS(Optiona
一 ~^一„— CONN

W
G

E 2
，
】§

133LO
O

O
31



-•?

+5V
D COM 
Not Used 
+5V HELD 
Not Used 
+24V 
S COM 
+ 15V 
A COM 
^15 V ，

TB1, TB2, or TB3 TB1
POWER DISTRIBUTION BOARD TO CONTROL OR AUDIO CHASSIS MNEUMONIC

*

；POWER DISTRIBUTION BOARD CABLE CONNECTIONSFIGURE 2-5

J .•-
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FIGURE 2-6 TYPICAL CABLE ROUTING
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P2

14Audio A+

Audi。A-

15SHLD

3Audio B-h

16Audio B-

4SHLD

12 EOM Supply

25 EOM+ o:::

13 EOM・OEOM ADVANCE
D COM9c-

FIGURE 2-7

o
NUMBER：

131-700-004

133-100-031

PAGE E4 OF

UNIVERSAL SOURCE BOARD CONNECTIONS FOR STUDIO,.
NEWS OR NETWORK SOURCE ，’’
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FIGURE 2-8

UNIVERSAL SOURCE BOARD INTERFACE CONNECTIONS

r-：

Q NUMBER:

131-700-004

"GE A、N OF

133-100-031

J2
CONTROL & AUDIO

O 
o

JI
RANDOM ACCESS
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to Universal Source Board JIJi

to Universal Source Board J2

to Audiofile J5J3

oto Audiofile J2J4

to Audiofile J3J5

J6 to Audiofile J4

FIGURE 2-9A

AUDIOFILE INTERFACE BOARD

oNUMBER;

131-700-004

133-100-031

PAGE 2」6 OF
■■■■■■■MU -r＞，•“ ・ c WWMMCM



to Universal Source Board JI

to Universal Source Board J2

J3 to Carousel

FIGURE 2-9B

CAROUSEL；HAS ；INTERFACE-BOARD

number：

131-700-004

PAGE 2^17 OF
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JI to Universal Source Board JI

oJ2 to Instacart P8

:FIGURE 2-9C

oNUMBER:

131-700-004

BXGE 2-18 OF
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J2 (Control & Audio)JI (Random Access Data & Cue Audio)

o 25 EOM +

UNIVERSAL SOURCE BOARD CONNECTOR PIN ASSIGNMENTS

o
PAGE 2.-19 OF

133-100-031

1 
2
3 
4

NUMBER:
131-700-004

1
2
3
4
5
6
7
8
9

10
11-
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Q

11
12
13 - EOM -
14 - Audio A+
15.- SHLD (A COM)
16 - Audio B-
17 - Hand Shake Ln 0 + (Flaying)
18 - Stop Relay (NC)
19 - Stop Relay (NO)
20 - SHLD (D COM)
21 - 3.5KH Encode In -
22 - START Return
23 - START Relay (NC)
24 - START Relay (N。)

SHLD
Tray Data 0
T ray Data 1
Tray Data 2
Tray Data 3
Tray Data 4
Tray Data 5 
Tray Data 6 
Tray Data 7
Tray Data Write 
Hand Shake Out 2 
Hand Shake Out 1 
Hand Shake Out 0 
Hand Shake In 3- 
Hand Shake In 2-
Hand Shake In. 1- • 
Cue Audio B- 
SHLD
Cue Audio A+

Tray Data 0 (Return) 
Tray Data 1 (Return) 
Tray Data 2 (Return) 
Tray Datq 3 (Return) 
Tray Data 4 (Return) 
T ray Data 5 (Return) 
Tray Data 6 (Return) 
T ray Data 7 (Return) 
Tray Data Write (Return) 
Hand Shake Out 2 (Return) 
Hand Shake Out 1 (Return) 
Hand Shake Out 0 (Return) 
Hand Shake In 3 + 
Hand Shake In 2+ 
Hand Shake In 1+
SHLD
Cue Audio B + 
Cue Audio A-

FIGUrO^IO

SHUD (A COM)
Audio A-
Audio B+
SHUD (A COM)

5 - Hand Shake Ln 0 - (Playing)
6 - Stop Relay (COM)
7 - Spare
8 - 3. 5KHz Encode In +
9 - SHLD (D COM)

10 - 1START (Open Col. Driver) 
START Relay (COM) 

'Moms(+5v Puli up)
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L31 2 3 7DEVICE

1. System Control Console

Secondary Program. Console X2.

X3. Modem

Computer Link X X4.

VEL Printer X5.

General Printer6. X X o“a

Load/Dump XXTerminal7.

ZJsERIaVi/OeRIPHERAL ID^WITCH^ETTpiGS ::

oNUMBER:

131-700-004

133-100-031
RXGE2-20 OF

*

X = ON
BLANK = OFF

Used For

Selection

XIGUre_?JT1

U.2
4



XPLUP+

Ext Clock In

RCVR+
XMTR+

RTS
DTK
Signal GND

D COM
RxD
TxD

RCVR-
XMTR-

DSR
PREN (Print Enable)

DTR

D COM
TxD
RxD
RTS
CTS
DSR
Signal GND

JI (RS232 Data Sets onlv)* J2 (20 ma or RS232 Data Terminals)**

XIGURE^.^12

•u

Reference: 100-700-009 Schematic

Use JI for cassette dump & load, Modem, eta.*

** Use J2 for all other peripheral devices (Video Monitors, Teletypes, 
Printers, etc.)

SERIAL I/O PIN LIST

NUMBER:

131-700-004

FAGE2-21 OF
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1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

3
 

2

1
2
3
4
 
5
 6

7

8

9

0

1

2

3

4

5

6

7

8

9

0

1

2

1

1

1

1

1

1

1

1

1

1

2

2

2

4
 5

2
 2



XPLUP+

Ext Clock In

RCVR+
XMTR+

D COM
RxD
TxD

RTS
DTR
Signal GND

RCVR-
XMTR-

DSR
PREN (Print Enable)

DTR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

D COM
TxD
RxD
RTS
CTS
DSR
Signal GND

Reference: 100-700・118 Schematic

RS232 Data Terminals)J2 (20maJI (RS232 Data Sets only) or

NUM6ER:

131-700-004

PAGE 2~22 OF
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二二3®工 PIN LIST，
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1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5

1* 1
 1 1A 1 lx lx 1A 1 1 2 ozw 
2 2 2



JI

Output 1 (Inverted)1

Output 12

3

Output 2 (Inverted)4

5 Output 2

6 GND

7 GND

8 GND

9 GND

0

FIGURE .2^. 14____

REAL. TIME CLOCK EXTERNAL CLOCK PIN LIST

,y. .1

NUMBER:

131-700-004

PAGE 2-23 OF
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K9

K10

Kll

K12

U1

U2

U4

U3

U7 •-

T旧
—7

PIO BOARD
J3

START

STOP

1 START* c o

bq STOP 
5)

4* o-
I

STEP{> I
FADEO 6I

I
REMOTE BOX

I

INSERT
READY
FADE

,M~11

4/
■O~"Z^ZkI/Zw

a^z^lTzw

2^2^17 2 w

24V
POWER 
SUPPLY

*

A

.470 ohm, 1/4 watt

onumber：
131-700-004

"GE2-24 OF
133-100-031

5V - -470 ohm, 1/4 watt
1 12V l/ZK ohm, 1/4 watt 
48V 4. 8K ohm'i.' 1 w^tt

FIGURE 2-15
TYPICAL REMOTE CONTROL '—

Should supply voltage other than 24V be used, change 
resistors in Remote Control Box and R5 through R9 on PIO 
board follows:

These diodes required only if both Remote Control Box and 
Remote Time Clock are used.

oo oo
FADE□

INSERT 
RDY 
O

START STOP□ STEP□
>
>

>
 >
>

6
 
9
7
 
5
3
6
4
2



*

A
PIO board as follows:ono

A on

NPN
“ Relay

FIGURE 2-16

TYPICAL REMOTE TIME CLOCK WIRING DIAGRAMo NUMBER：

131-700-004

"GE 2-25 OF

133-100-031

Remote Time Clock terminals. Wire as shown below depending 
whether switch (or relay) or transistor output is provided.

Should sapply voltage other than 24V be used, change resistors in 
Remote Time Circuit and R5 through R8 and R10

5V - 
12V - 
48V -

470 ohm, 1/4 watt 
1.2K ohm, 1 /4 watt
4. 8K ohm, 1 watt

These diodes required only if both Remote Control Box and Remote 
Time Clock are used.

U8 >
>

2
5

PIO BOARD
J3

JOIN + △r-€>P
* UPDATE

24V

LEAVE POWER.*

SUPPLY
INSERT* 供

Al-W-1
一

'>―A—4
 

u

>

>->
>
>
>
>
>
 

4
0
 
1
4
5
8
1
 
7
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2

 

4
 

3
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。
PIO INTERFACE TERMINAL (A3)

TB4

U1 +
JOINUl-

U2+ 3
UPDATEU2- 4

5S GND

6+24V .
7U8+

U8- 8

These diodes required only if Remote Control Box is also used.*

A on
transistor output is provided.

J
D

PNPNPN

o
AXGE2-26 OF

133-100-031

Switch or 
Relay

~I 工
2 !•

NUMBER: 
131-700-004

A"
宰

Remote Time Clock terminals. Wire as shown below depending 
whether switch (or relay) or

----------------- 1

r—

FIGURE 2-16a '
REMOTE TIME CLOCK (JOIN and UPDATE FUNCTIONS ONLY，、"；：］



CRT

RECORDER

TTY

o
Rotary Switch

RECORDER

FIGURE 2- 17

ENCODE CENTER CABLINGo NUMBER:

131-700-004
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Audio Distribution Lnterfac

o

.&EAR VIEW
、«

.FIGURE 2-18 oN ERFAC5 TERMINAL LOCATIONS NUMBER:

131-700-004
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Monitor Amplifier Interface
Parallel I/O Interface



TB4TB3TB2 (Not used)TB1

心&M一-」1 A COMSHLD A
—A InA In

Ltv—— AUDA2_Qu^ +2AUDA1 Out2
22

3AUDA1 In+ +3
3 —A Out3 A Out —

___4A COM44SHLD4

a_cqivl5 -m5 <
—B In5 A COM5 B In

±JAUDB2 Ou^+ 6AUDB1 Out6 <
66

合四旦2 Jln^ ++ 7AUDB1 Ln777
一B OutB Out —

一88 A COM88

2.
applicable jumpers (TB3 and TB4).3. If external Audio Processor(fl) is used.

FJ0U瓯 _小2一R

AUDIO INTERFACE TERMINAL BOARD (Al)

3

Audio A Out - 
(AOUT-)

Audio B Out - 
(BOUT-)

Audio 
Processor

Audio A Out + 
(AOUT+)

Audio B Out + 
(BOUT F)

Audio 
Processor

4UPA2 项一.

NOTES:
1 • AUDA1 and AUDB1 are not compressed by system. 

AUDA2 and AUDB2 are compressed by system.
remove

133・
100,031



TB3 (not used) TB4TB1 TB2

1 nAu SPKR +1 SHLD 1SHLD

Aux 2 "A" In + (XAIN2+)2 Aux 1 "A" In + (XAIN1 + ) 2 2 2 HAU SPKR -

Aux 1 HAH In - (XAIN-) Aux 2 HAU In - (XAIN2-) 3 3 "B" SPKR +3 3

4. 44 SHLD SHLD 4 BH SPKR -

5 Aux 1 "Bn In + (XBIN1 + ) Aux 2 nBn In + (XBIN2+) 5 55

6 666Aux 1 nBH In - (XBIN1-) Aux 2 "B*1 Ln - (XBIN2-)

1XMTON
7 SHLD 7 7 7SHLD

D COM8 88 8

FIGURE. ZsASL.；
R MONITOR INTERFACE TERMINAL BOARD (AZ)

-Ooo

NO . NC 
•3 E

HOFF AIR'1 
MONITOR

姣.i

133・
10?031



TB4*

U1 +

K8C

K8NC

> 6 K7NC J6 K5CKINO
K6NO7K5NO1K1C

K6C8K6NC8KING

U2U1REMOTE INPUTSTB4*

I REMOTE TIME CLOCK Join Update

FIGURE N-24-----------

PARALLEL I/O INTERFACE TERMINAL BOARD (A3)

Function # 6 
(continued)

K7NO\

Remote 
Function # 5 
Out

Remote
> Function # 8 

Out

Remote
Function II6
Out

Remote
K7C 'Function *7 

Out

K8NO、

Remote
;Function II1 

Out

Ul-2

U2+3

U2・4

5 S QND

+24V6

U8+7

8 U8-

TB3TB2TB1

1K3NOK3C

2K4NC2K3NC

3K4C3K2NO

4K4NO4K2C >

5K5NCK2NC

Function # 3 
(continued)

Remote
Function #3
Out

一 •一宣•— ■ • I

Remote  ------- 」
Function # 2 
Out

Remote
> Function #4 

Out

1

2

3

4

5

6

7

8

N
U

M
BER

”

13 7700
 —
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Program function 1 
lights go ON.
Program function 1 again - 
lights go OFF.
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OFF.
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3.0 OPERATION

3.1

3.2 MANUAL CONTROLS -

3.2. 1

3.2. 1.1. AUDIO MONITOR SWITCHES AND METERS

(a'ss'tirhing the MODE switch is in NORMAL).

o 1.
on VU Meters and

right VU

of six (6)one

PG 3-3 OF
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LOCAL STATUS PANEL - Figure 3-1 illustrates the .Local 
Status Panel control switches and indicator meters, lamps, and 
LED's (light emitting diodes). The following discusses the 
function of the switches and indicators:

NUMBER
049-7005-10

MODE SWITCH ・ Used to select one of three (3) 
-audio display modes.

GENERAL - Operating controls for the system center in two locations; 
the Local Status Panel and the Video Terminal. The Local Status Panel is 
used solely for monitoring audio and system status as discussed in para­
graph 3.2.1 while the Video Terminal is used to input the station program, 
monitor current and future program events, and manually control the 
Automation system (START, STOP, FADE, etc. ). ..

NORMAL - Displays A Channel audio on left 
VU Meter and B Channel audio on 
Meter.

SOURCE SWITCH - Used to select 
source types for monitoring.

VU METERS - There are two VU Meters. The one
• on the left monitors A Channel audio level, while the 

OR/he right measures B Channel audio level

3.

L - R - Combines A and B Channel audio 180 
out of phase and displays results on A Channel 
(left) VU Meter and speaker. Note that the 
right VU Meter will deflect, but it does not 
indicate true L-R condition.

L + R ■ Combines A and B Channel audio in 
phase and displays results 
monitor speakers.



1.

“ONare notsources

2.

by preroll command) will

3. TIME' - Selects Audio Clock for monitoring.

4.

5.

6.

Adjusts volume level to

3.2. 1.2 INDICATOR LAMPS AND LED's

oNUMBER

049-7005-10
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AUX 1 - Selects audio source connected to
Monitor Interface Terminal

ON in the 
ma Lfunction.event of a Silence Sense 

Press to reset lamp.

AUX 2 - Selects audio source connected to 
Aux 2 inputs of Monitor Interface Terminal 
Board (TB2) for monitoring. Normally used 
to monitor the Transmitter "AIR11 signal.

Aux 1 inputs or
Board (TB1) for monitoring.

VOLUME SWITCH - 
monitor speakers.

NETWORK - Selects Network and/or Studio 
audio sources for monitoring.

PROGRAM. - Audio sourc：. which is "ON AIR". 
Monitored prior to 25?Iz x eject filter in final 
output stage to allow 25Hz switching tones to 
be monitored.

• CUE ■ Selected to monitor any source which 
does not fit into the following categories (3 
through 6). If selected, any source which is 
started (manually or 
be displayed on VU Meters and heard on the 
monitor speakers.

ALARM Switch and Lamp - Lamp comes 
or Close Loop

NOTE: The following switch positions are used to 
monitor audio sources which 
AIR".



DISABLE - Lights whenever:

NOTE:：

source

3.2.2

SYSTEM CONTROL KEYSRED -

BLUE - PROGRAM EDIT AND FUNCTION KEYS -

TIME EDIT KEYSGREY

6： BLACK - LOCAL MODE

NUMBER

049-7005-10

PG OF3-5
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NEXT - Lights to indicate which audio 
is NEXT to play.

LOOP - Lights in event of Closed Loop mal­
function (source does not start and go "ON 
AIR"). Reset by resetting ALARM in­
dicator.

Audio is present,
ALARM switch is pressed.
Silence Sense is disabled by program

1.
2.
3.

FADE - Lights whenever audio is being faded 
by FADE command.

ON AIR - Lights to indicate which audio source 
is nON the AIR'1.

The^"following LED，s are on each Universal 
Source Board and light only for the appropriate 
'source board for which the indicator applies as 

determined by the source numbers above the 
LElTs. "

PRE-ROLL - Lights to indicate audio source 
is in a PRE-ROLL (or dead roll) 
condition.

SLLEb/CE - Lights in event of Silence Sense 
malfunction (Loss of audio for typically 
more than 3 seconds). Reset by resetting 
ALARM indicator.

VIDEO TERMINAL - Keys used in programming the system 
.. as well as manual operating controls are 

located in the Video Terminal keyboard. There 
are four (4) major groups of keys which are 
color-coded as follows:



o
OPER -

START -

STOP -

corner.

STEP ..

FADE ・

o:::

PG OF3-6
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Figure 3-2 outlines the System Contro 1 Keys. Their 
function is as follows:

NUMBER
049-7005-10

Pressing STEP
of the "ON AIR" source will cause
to go to a full STOP condition, if STOP has 
been pressed first. Pressing START will 
cancel STOP request.

NOTE： To activate the STOP key it is 
necessary to simultaneously press the 
CTRL Key.

The System Control Keys will be discussed in this para­
graph, while the Program Edit and Function, and the 
Time Function Keys are discussed in paragraphs 3.3 
and 3. 7 respectively.

When pressed, system is placed in a START 
(running) condition.

When pres sed, 
“ON ALRU

When pressed, system is placed in a STOP 
REQUEST condition. Video Monitor 
displays "STOP REQ" in upper right 
When the current source is completed, the 
system goes to a full STOP condition, 
removing nON ALR" and USTOP REQ" from 
upper right corner of Video Monitor.

or FADE prior to the end 
source will cause the system

causes audio from the current 
source to fade. At end of fade 

time out (typically 2-4 seconds), system 
steps to next scheduled source. Note that 
fade cannot be monitored by selecting 
program, but must be heard on final audio i 
output. Tying final output to Aux 1 or Aux 2 
input allows -monitoring final output in these 
positions (see paragraph 2.4 in INSTALLATION 
Section for connection information).

(Operate) when pressed, all other Control 
keys are enabled. Additionally, the Video 
Monitor displays the current system status 
as illustrated in Figure 3-3・ Edit functions 
are also disabled.

When pressed, causes system to immediately 
step to the next scheduled source and 
immediately remove the audio from the 
current source from the PROGRAM bus.



FIGURE 3-2 SYSTEM CONTROL KEYS
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•M 200
M 100

M 100 < AIR
M ZOO < NEXT
M 300

M 300
I 1D1
M 400

C CHE
C MCD

C FDI
C LOG

C SWZ
L PSA

PLAY 11
PLAY 12
FBAY 13 
*RTN
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PLAY 01-27 
^SUB 0004- 
PBAY 12 .
PLAY 11 
*RTN
PLAY 01-46 
LINK 01-02 
-SUB 0007 
PLAY 13 
PLAY 06 
LENK 14 
京RTN 
:PLAY 01-10
PLAY 02-04

0124 *SUB 0000 SUB

SEQUENCEEVENT ERRORS STATUS

ON AIR

SS 00

CL 01
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NUMBER
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FIGURE 3-3 TYPICAL OPERATE MODE DISPLAY 
(Without Time Functionfj)
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INSRT -

the right side of the Video

ALARM -

3,2.3
followingor

Press EDIT.

The CRT will request "PROGRAM CODES DESIRED”.

3. Press the Space Bar.

4.

5.
desired event.

o
PG OF3-9
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Display will switch from "operate” 
to "edit" display.

Pressing 
Press ing

or Silence Sense malfunction, 
turns OFF the Audio Beeper.

NUMBER
049-7005-10

，工 
are-

,pressing INSRT will

Press QUERY, 
of event section 
keyed in.

Using number keys at right side of terminal, key in 
Upon pressing the fourth key, the 

display will shift, showing the keyed-in event number 
at the center of the CRT with adjacent events above 
and below it.

Display curser will move to far left 
allowing a new event number to be

Used to turn off audio beeper in Video Terminal 
and reset ALARM, LOOP, and SILENCE indi­
cators on Local Status Panel in the event of a 
Close Loop

once turns OFF the Audio Beeper.
a second time clears the alarm message 

on the right side of the screen and re-enables the 
Voice Track Source (if used).

MANUALLY MOVING TO NEW FORMAT LOCATION - 
When a system is initially powered, or following a 
power outage, or, in some cases, at the beginning of 
each program day, it may be necessary to transfer 
the system NEXT pointer to a specific event number. 
The procedure involves the use of some of the Program 
Edit and Function keys whose functions are detailed 
in paragraph 3.3. The following is the procedure for 
transferring the system NEXT pointer to a specific 
event number (reference Figure 3-4).

(Insert) When pressed, causes system to 
schedule audio source programmed in the last 
event location (shown just ahead of Event 0000 
in EDIT mode) NEXT. Additionally, "INSERT 
NEXT” plus the audio source number to be in­
serted, will display on
Monitor. When the Insert source is complete, 
the program continues from where it left off. If \ 
the program is in a' LINK condition., the insert ' L 
must wait until all linked events in the cluster 
played. If in INSERT mode 
cancel Insert.
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4.

3.3

3.3.1
ui Figure 3 -5

.purposes.

EDIT -

occur.
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NUMBER

049-7005-10

TEST - Allows the CRT .to display 66 events at a time (starting at 
any desired event number) in exactly the order they will ' 

This' allows the program to be previewed prior 
to going non the air!,..

Press XFER・ Video Monitor will display "XFER 
TO NEXT? 11 near the center of the CRT. Press 
XFER again, and the Video Monitor switches to 
OPERATE mode, displaying the keyed-in event 
number as the nnextH event.

The two groups of EDIT keys in. the ma-in keyboard section 
are used in controlling the Video Monitor for editing .

Their functions are as follows:

how to take your program and convert it to a form that 
programmed into the memory.*

cedure the switch is pressed, 
the system as 
intended. The numbers. 
functions are defined.

PROGRAMMING THE BASIC FORMAT ■ The following paragraphs : 
outline the stepa to entering and changing the program in rnempry^.^ 
as well as examples of actual programs to aid in understandtn?g

can be -:弋，

When pressed, enables all other EDIT keys and causes 
display to switch to "edit” display (see Figure 3-6). Note 
that the event number to be edited is always the center 
event on the display (the EDIT arrow remains fixed while 
the events shift). Additionally, when EDIT is pressed, 
the area of memory displayed is always the area last 
edited. In other words, the system remembers where it 
left off from the previous editing session. EDIT may be 
pressed any time new Program Codes are desired. -

XFER - (Transfer) Used to transfer NEXT pointer to a new 
EVENT number. See paragraph 3・2・3 for operating 
procedure.

FORMAT EDIT AND FUNCTION KEYS - The keys shown 
are used in editing the system program.

Note that the group of thirteen (13) keys to the right of the 
main terminal group serves as FUNCTION entry keys and 
NUMBER entry keys. Based on where in the entry pro- 

a determination is made by 
to whether a "function” or "number" is 

are self-explanatory, so only the
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SERIES 7000/2 EDIT

PROGRAM CODES*DESIRED> *

FIGURE 3-6 TYPICAL EDIT DISPLAY

! gm.：.

a.

.J G f, 9

0,•土

NUMBER

049-7005-10
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SRCH even. □

Program Code

SKIP -

QUERY -

CLEAR ・

NOTE: The following keys are located on the right side of the keyboard.

ENTER
arr ow ・

DCARE -

one event each time

NOTE: • If

oNUMBER

049-7005-10

OF

nn.A71

requested parameter is in- o
Backs up edit display by 
is pressed.

Shifts display curser to FUNCTION section of display. 
Used primarily when an error is made in 

memory,

or 
keys.

an error 
to memory. Does not clear 
data to be keyed in.

y or
allowing rapid advancement

Shifts display curser to extreme leit of event number 
allowing new address to be keyed in.'

(Don't Care) Used in conjunction with SRCH (Search) 
key and in Local mode with the Change and Search 
features to indicate that a 
significant (you don*t care about that particular para 
meter).

个 are held from more 1 second, the Repeat mode is activated 
or backing through several event numbers.

When pressed, enters data in event number to left of 
EDIT arrow. Note that this key has no effect unless 
“PGM CODE?", "DESCRIPTOR", or "ENTER? H，is 
displayed to right of EDIT arrow (reference Figure 3-6

Used when advancing edit display. Will cause dispk 
to slip over any AVAIL events and stop only at events 
containing data.

changing data 
only allows new

------------- ----------1
(Search) Used to locate even.，＜ .itaining specific ,de- , 
sired parameters (e. g. all events containing Source 01 - 
or all events with a Program Code of UCU, etc). Refer 
to paragraph 3・4. 3 for actual ope rating procedures.

The following keys serve as both FUNCTION and NUMBER keys. If the dis­
play is requesting a "function" ("FUNCTION?” displayed to the right of the 
EDIT arrow), the keys are defined as ''function" keys. If "SOURCE", 
"TRAY?,1, "EVENT?11, nGO TO?n,「COMMAND?气 “WHEN?”， 
11 DESCRIPTOR*1 is displayed, the keys are defined as "number"

Advances edit display by .one event each time 
is pressed.



AVAL -

required prior to pressing ENTER.

STOP ・

PLAY

LINK -

DSTR -

UPDAT -

• f.ri ':c •、'

RETN -

ROLL - Whensource.

CMND -

NUMBER

i o■?.i n A.nn

, n -----

a?); .沱•.

"inserts11 
plays.

SUB -

• 4

(Double Start) Advises system that source with DSTR function 
and the following scheduled audio source are to start simul­
taneously. The system advance tone on the audio source

* scheduled first will be ignored.

Used to load F or mat STOP command allowing system .to auto­
matically go to STOP REQUEST mode when event number with 
STOP function is selected. •

(Available) Used to clear data from specific event number. 
If ENTER is pressed following AVAL; FUNCTION, SOURCE, 
and TRAY are cleared and display will show "AVAL" for that 
Event. If Program Code and/or Descriptor are to be cleared, 
use Space Bar as

, immediately after the previously scheduled audio 
or "time updates

049-7005-10

PG 3-15 OF

(Update) Used as a flag to define the start of a new block to 
play after a ntime update11 command. Refer to program ex­
amples for Real Time Events (paragraph 3. 7) or External 

:•:. Clock Functions (paragraph 3. 8) for examples of use.

GO - - (Go To) Instructs system to go to specific event number shown 
to right of GO instruction (e. g・"'0020 GO 0205" would cause 
system to go to event 0205 to schedule the next source when 
event 0020 is scheduled).

.? . • • ”

(Go To Subroutine) Similar to GO except that with SUB in- ( 
atruction, system remembers the event number it left so that '

y
Indicates normal audio source. This function is used when 
none of the other functions apply.

..
Used to insure that the audio source with a LINK function plays 

source. Any 
u must wait until "linked" source

(Pre-Roll) Ide nt ifies source as a dead roll 
activated, source will start "off air” and roll to next stop tone. 
Does not schedule NEXT. Can be used randomly in format to 
create more varied music mix.
(Command) Identifies the data as a "format commandn rather 
than a nSoufceH and nTrayH (see 
paragraph 3・ 3. 2).

o 0 rn
涉a、-it can return to that location and schedule the next event when
a打矛 a RETN instruction is given. The system allows two (2) leveIs
i 'of subroutine,. That is, it can go to a subroutine from a sub•.

routine. It cannot, however, go to a third subroutine from the 
.',• second subroutine.

% ・％•

(Return) Instructs system to return to event following the 
event number it left in main program due to SUB instruction. 
It is always scheduled as the last function in a subroutine.

o



3.3.2 o

(XX = External Function 01 through 10).

3.3.3

es.

o1.

DESCRIPTOR?

oNUMBER

049-7005-10
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0020
01XX

FUNCTION?
SOURCE?
TRAY?
PGM CODE?

In the "edi.tH mode, the display will ask for the data it 
needs by printing its request just to the right of the word 
"EDIT" in the center of the display. The request words 
used are:

ENTER?
EVENT?
COMMAND?
GO TO?
WHEN?

PROGRAM ENTRY PROCEDURE - The following examples 
illustrate how to gain access to the memory for interrogation ： 
and/or editing purposes. Prior to discussing program entry； 
it is necessary to point out a few features relative to entering 
data.

COMMAND CODE
oooo ^一 —
0001
0010
0011

FUNCTION
Silence Sense Enable
Silence Sense Disable
Real Time Clock Enable
Real Time Clock Disable (System 
to ignore Real Time functions) 
Program Audio Fade
External Function XX

Which Function?
Which Source?
Which Tray?
Which Program Code? (Any letter "A”
through H0n -- see note below)
What 3 digit special user designation 
is desired? (See note below)
OK to Enter
Which Event (Number)
Which Command?
Go to which Event (Number)
Update When?

NOTE: The PGM CODE and DESCRIPTOR are optional data not required in 
order to ENTEB,U§ta i^to an Event number.

FORMAT COMMANDS - The following lists the Format 
Commands available in a basic system. Noti that the 
CMND function must accompany the command code to dis- 
tinguish it from a source and tray (e. g. "0010 CMND 000111 
disable Silence Sense when event 0010 is scheduled).



2.

3.

4.

5.

6.

.f) 1
W代：T?23. > X(

NUMBER

049-7005-10

PG 3-17 OF

L : WdG 
vC~

If a GO or SUB command is programmed to go to its 
own address (e・ g・ 0550 GO 0550), the display will show 
"ILLEGAL ENTRY" and the curser will move back to . 
allow a legal address

If RTN, AVAL, or STOP are keyed in, the display skips 
request for Source and Tray and goes immediately to 
“PGM CODE? L

LD switches on Universal Source board indicate if source 
is Random Access device. If the source is not Random 
Access, the display does not ask for "TRAY?" but goes 
immediately to "PGM CODE? n.

If an operator attempts to ptogram two Random Access 
carts back to back which cannot play back to back 
because they both reside in the same machine (such as 
two carts in the same Audiofile module [or row] or two 
carts in the same SMC Carousel), the display bell will 
sound, the display will show "ADJACENT TRAYS*1, and 
the curser will move back to allow a legitimate tray to 
be programmed.

If a non-existent source or tray is keyed in, the display­
bell will, sound, the display will show "OUT OF RANGE", 
and the curser will move back to allow a legitimate 
source or tray to be keyed in.

W3 MH了 XI'^3 >

s to be keyed in. ■

i 」iT ：



STEP KEY IN

Series 7000/2 EDIT oIeditI > i. PROGRAM CODES DESIRED

<EDIT

0946 AVAL

2. SPACE BAR*

<EDIT FUNCTION?

0005 AVAL

r------- -- I

3.
PLAY 0000 <EDIT SOURCE?'

4.・

PLAY 11Q <EDIT PGM CODE?0000

5. 0947 AVAL

<EDIT FUNCTION?

Pressing SPACE BAR (Step 2) indicates that no specific Program Codes are desired

NUMBER

049-700530

PG 3-18 OF

0000
0001
0002

* :
and thus all Events ,will be displayed and may be edited.

PLAY 

AVAL
Oval
aval

0950
0000
0001 .

PLAY 11 
国VAL
AVAL

NOTE: Keying ENTER a.t 
no 

Descrip-

E 
N 
T 
E
R

Example i； Initial power up, memory empty, key in first 4 events. 
一~ DISPLAY 〜

this point indicates that
Program Code or 
tor is desired. They will 
be illustrated in later 
program examples.



KEY IN DISPLAY

playO6. • 0001 <EDIT SOURCE?

7.
PLAY 12。<EDIT PGM CODE?0001

8. 0948 AVAL

<EDIT FUNCTION?.

0007 AVAL

0002 PLAY 9. <EDIT SOURCE?…;

10.

11. AVAL-rr

回VAL ,<EDIT FUNCTION?

0008 AVAL ;

o NUMBER

049-7005-10

PG OF3-19
■为，v a a n，t

.............. *
0002 c.PLAY 13 Q <EDIT PGM CODE?:

・ ・ .

■" 0000
0001
0002
0003

E
N
T
E
R

E
N 
T
E
R

0000
0001 -
0002
0003

PLAY 11 
PLAY 12 
回VAL 
AVAL

-P10949
:i - t ;>f ・ '

Example 1 -- Continued 
STEP

PLAY 11
PLAY 12

-PLAY 13



)

KEY IN DISPLAY p*GO Q < EDIT GO TO?000312.

*GO OOOOQ〈EDIT PGM CODE?AVAL)13. 0003

AVAL095014.

也VAL

0009 AVAL -o
or

bp反
By pressing

Figure 3-7):

NUMBER

049-7005-10
PG 3-20 OF

133-10。031

E
N
T 
E 
R

0000 
0001 
0002 
0003 
0004

0000
0001
0002
0003

PLAY 11
PJLAY 12
PLAY 13 
*GO 0000

Example 1 - continued 
STEP

11, followed by 
13; and then repeat that same 
until the system is stopped.

What has been created is a very simple program that will 
play source 11, followed by source 12, followed by source 

sequence indefinitely

it can be shown how this simple 
format would appear in the operate mode display (see

PLAY 11
P^LAY 12
PLAY 13
*GO 0000

< EDIT FUNCTION?



< SUB

。 —'J * f

FIGURE 3刀―OPERATE DISPLAY FOR EXAMPLE I™

KEY IN DISPLAY

Series 7000/2 、 EDIT

PROGRAM CODES DESIRED〉
UditI

〈EDIT .

PG 3-21 OF

133-100-031

NUMBER
049-7005-10

0000 
0000 
0001 
0002 
0003 
0000 
0001 
0002 
0003 
0000 
0001 
0002 
0003 
0000 
0001 
0002 
0003 
0000 
0001

< AIR
< NEXT

Example 2:。。t。new area of memory t。program 5 events.
STEP ~~

SS 00.

PLAY 11 
PLAY 11 
PLAY 12 
PLAY 13 
*GO 0000 
PJLAY 11 
PLAY 12 
PLAY 13 
*GO 0000 

.PI-AY 11
PLAY 12 
PLAY 13 
*GO 0000 
PLAY 11 
PLAY 12 
PLAY 13 
*GO 0000 
PLAY 11 
PLAY 12



DISPLAY

.0950 AVAL
2. SPACE BAR

Q
伺VAL 〈EDIT FUNCTION?0004

0009 AVAL

@004 〈EDIT EVENT?AVAL3. QUER2

0. CD [E 国VAL0050 <EDIT FUNCTION?4.

0050 PLAY <EDIT SOURCE?5.

PLAY 01Q <EDIT TRAY?00506.

* Assumes Source 01 is Random Access

N S -01Q <EDITPLAY 0100507.

Lets continue to ignore Program Codes for now.

8.

playQ0051 〈EDIT SOURCE?9.

H PLAY 01Q 〈EDIT TRAY?005110.

a a PLAY 01-32口 <EDIT PGM CODE?11. 0051

NUMBER

049-7005-10

PG I”* OF

11n A.nzi

PGM COD£^^

,C ontinued
KEY IN"

Examp.
STEP

0050
0051

E 
.N
T 
E 
R-

PLAY 01-01
囹VAL 〈EDIT FUNCTION?



16.
PLAY 01-13

<EDIT FUNCTION?
0052 
0053 国 VAL

♦subQ17. 0053

6 B  0 B *18. 0053

19.

0054 PLAYQ20. • <EDIT SOURCE?

H PLAY 01  <EDIT TRAY?0054

 22 PLAY 01-17Q<EDIT PGM CODE?0054

o
PG OF3-23

■ H f A A 1

0053
0054

E
N
T

NUMBER
049-7005-10

*SUB 0000 } J ；
avalQ <edit function?

- ! :

<EDIT GO TO?

\ *SUB 0000 0《EDIT PGM CODE?

DISPLAYKEY IN

12.

PLAY 口 <EDIT SOURCE?13. 0052

B PLAY dlQ <EDIT TRAY?14. 0052

PLAY 01-130〈EDIT PGM CODE?15. 0052

E 
N 
T 
E 
R

PLAY 01-32
<EDIT FUNCTION?

Example 2: Continued 
step"

0051 
0052 圈 VAL

E
N
T
E
R



E 1
j.e

DISPLAY

23. o
PLAY 0 <EDIT SOURCE?005524.

H PLAY 01  <EDIT TRAY?005525.

S PLAY 01-46Q <EDIT PGM CODE?005526.

27.

0056 ^SUBD <EDIT GO TO?28. SUB

H H H 005629.

30.

〈EDIT FUNCTION9

Example 2 should have added the following to the program：

QUERY 0 0 0Hand oNUMBER

049-7005-10
PG 3・24 OF

----------- o
*SUB 0004Q<EDIT PGM CODE?

E
N
T 
E 
R-

E
N
T
E
R

E 
N 
T 
E 
R

0054 
0055 0VAL

0050
0051.
0052
0053 •
0054
0055
0056

0056
0057

PLAY 01-17
〈EDIT FUNCTION?

*SUB 0004 
目VAL

FLAY 01-46
<EDIT FUNCTION?

Exa.
STEP

2： Continued 
~KEY IN

To verify the seven events, key in 
to display all the events.

PLAY 01-01
PIuAY 01-32
PLAY 01-13 
率SUB 0000
PLAY 01-17
PLAY 01-46 
*SUB 0000

0055
0056 回 VAL



<EDIT FUNCTION?.
0003
0004

♦RTN
.匹 VAL

Continue to add to the program as shown in the following exercise:

STEP KEY IN DISPLAY

1 LA'

o 叵E2 0004

ms PLAY 01-22[]<EDLT PGM CODE?3 0004

of 15 letters from A to O that you the

the CRT of only Events with desired codes. Thus

o NUMBER

049-7005-10

PG 3-25 OF

133-100-031

Now lefs talk about Program Codes..
•・ • r z ! ■** \ ・

PLA.Y .

WHY USE PROGRAM CODES? By assigning a unique Program Code to each Event, 
you may later request a listing on 
if Commercial Sources arje being edited, all Music, PSA, Time, etc., will not 
display. Only Events with the selected Program Codes and Events with no Program 
Code will be displayed. And thus Events with other Program Codes cannot be 
accidentally changed.

WHAT IS A PROGRAM CODE? It is any of 15 letters from A to O that you the user 
wish, to assign to a particular Event. Typically it would relate to the Audio Source ' 
type or Function (L e. nCH for Commercial Audio Sources, "M*1 for Music, etc).

0004 <EDIT SOURCE?

.J J. L • ■ •/ ••- t A : .： L*.-: 土 ::二.'

PLAY 01-C <EDIT TRAY?

The following example shows how to edit an event which was previously programmed.

KEY IN DISPLAY

圈053QUERY.1 ♦SUB 0000 < EDIT EVENT?

Ego ooooLhJHHS 0003 <EDIT FUNCTION?

*RTN < EDIT PGM CODE?3 0003RETN

'Example 3: Editing a previously programmed event. 
STEP

-
E
N
T
E
R
-
-

4



-皿，.f言承：

o

For our

DISPLAYSTEP KEY IN

回 PLAY 01-22 C(]<EDIT00044.

perhaps McDonald's has a billing

opress

ESH .PLAY 01-22 C 023 <EDIT ENTER?(]5. 0004

6.

playQ7. IP1LA <EDIT SOURCE?0005

o
PG 3-26 OF

133-100-031

0004
0005

NUMBER
049-7005-10

E
N .
T
E
R

PLAY 01-22 C 023
®VAL 〈EDIT FUNCTION?

Note: If a DESCRIPTOR is desired but no PROGRAM CODE is desired, 
SPACE BAR when CRT requests "PGM CODE?".

HOW DO YOU DECIDE WHAT PROGRAM CODE TO USE? You are totally free to 
develop a system of Program Codes that is meaningful to your unique programming 

may choose to use an 11 A'* for commercials which run 7 days 
which- only run on weekends. Or you may wish to use -

Or
Descriptor of

DESCRIPTOR
____________________________________________ Z_______ 二 /
WHAT IS A DESCRIPTOR?/h is any abbreviation up to three (3) digits consisting of 
letters and/or number and some punctuation (e. g.u:n, and "SPACE") 
which helps you to identify the source. For example, let's assume that Source 01 
Tray 22 contains a spot for McDonald's. You could use a Descriptor of ,,MCDn. 

or client number "023" and thus a
"023" might be used. Thus step 5 would be: •

Now let's continue with our example by programming in a Program Code, 
example, we'll use a Program Code of "CH.

needs. For example you
a week and a ',B11 for ones which- only run
different codes to denote different billing rates. Y ou need only know whac each 
Program Code letter relates to.



16.

<EDIT FUNCTION?

H oods *GO Q17. <EDIT GO TO?

o NUMBER

049-7005-10

PG 3-27 OF

0007 STOP
0008 倒 VAL

133-100-031

r—" 1

KEY IN DISPLAYSTEP

 B PLAY 12 Q <EDIT PGM CODE?8. .0005

叵| 00059.

This time we will not put in a Descriptor and instead just press ENTER.

10.
PLAY 12 M

<EDIT FUNCTION?

0006 PLAYQ11 .<EDIT.SOURCE?

 PLAY 13口12. 0006 〈EDIT PGM CODE?

H •13. 0006

j.i

14.

STOP 15. 0007 <EDIT PGM CODE?

E
N 
T
E 
R

E 
N 
T 
E 
R

:J ;

PLAY 12 MQ <EDIT DESCRIPTOR

PLAY 13 M口 <EDIT DESCRIPTOR

0005
0006 囚 VAL

…0006 PLAY 13 M ""
• 0007 因VAL <EDIT FUNCTION?

E
N
T
E
R



STEP KEY IN DISPLAY

I] 0 .B 0008 *G。0004 Q18.

19.
*GO 0004

<EDIT FUNCTION?

the program NEXT pointer to event number 0050Now shown in. example 4:move as

STEP DISPLAY

回 009 AVALQUERY1. <EDIT EVENT?

0BEH 0050 田：LAY 01-012. <EDIT FUNCTION?

3. XFER

See Figure 3-8XFER4.

short program has been created which would play exactly as shown in

o
NUMBER

049-7005-10
PG 3-28 OF

E 
N 
T 
E 
R

XFER TO NEXT?
0050 国LAY 01-01 <EDIT FUNCTION?

0008
0009 .因VAL

Example 4： Moving program NEXT pointer (assumes display is in EDIT Mode).
KEY IN ——一^―—~ -

Thus a 
Figure 3. 8

<EDIT PGM COD^k



oo

0053'：

M:,0005、 PLAY 12

< SUB

FIGURE 3-8 OPERATE DISPLAY FOR EXAMPLE 4

二 0000： 
::00504

00512 ；

M
M

jSS 00
CL 00

0006
:'0007 ； 

0008.1 '

< AIR
< NEXT

0002 ' 
0003.. 

,0054
0055： 
0056
0004

00504
---- --o

PLAY 11 
PLAY 01-01 • 
PLAY 01-32 

0052 ； “ PLAY 01-13 
*SUB 0000 

0000：： PLAY 11 ：
；0001 PLAY 12 ；'

PLAY 13 
*RTN 
PLAY 01-17 
PLAY 01-46 
*SUB 0004
PLAY 01-22 C 023

0005 , PLAY 12
PLAY 13 
STOP 
*GO 0004

0004 PLAY 01-22 C 023

N
U

M
BER

133・
looo31

049
—7005,10

PG 
3,29 

OF



3.4

EDIT Functions:

INSERT •

Allows removing an event.DELETE •

SRCH ■

TEST -

LOCAL MODE Functions:

CHANGE - parameters in

MOVE -

LOAD -

o
NUMBER

Pushes all other events 
up in memory to fill the void and corrects all SUB 
and GO instructions.

Allows inserting an event between exis> events.
Pushes all other events, down in memorr and 
corrects all SUB (Subroutine) and GO (Go To) 
instructions. This should not be confused v/ith the 
Operate mode INSERT function which causes the 
Source in the last Event location to be scheduled 
next.

15. When Source 11 is repaired, all 
could be changed back to Source 11.

Allows the memory to be loaded frc；n TI SILENT 
700. The data to be loaded is typed in English in 
the normal EDIT format.

MAKING CHANGE^ * AN EXISTING PROGRAM. Once the memory has been 
programmed, it may be necessary to make changes other than the normal 
changes required to update the Commercial Load. There are four (4) basic 
EDIT functions and three (3) LOCAL mode functions to aid in this cask. .

049-7005-10

PG 3-30 OF

Allows the display of 66 events from the requested 
start address in exactly the order they will Mair".

This allows a block of events to be copied in another 
area of memory. It does not destroy the area being 
copied.

Allows any particular parameter or 
a desired block of memory to be changed. For 
example, let*s assume Music Source 11 develops 
a malfunction so the decis ion is made to run all 
Source 11 tapes on Source 15,. The system could be 
requested to change all Source 111 s to backup Source 

s ource 151 s

(Search) Allows for a Search of memory and 
display of only events containing the desired para­
meters. For example, you may wish to display 
only events containing Source n01u Tray n22u with 
Program Code "C".



3.4. 1
as

follows:

5.

| 0052。. <INSERT FUNCTION?

6・• Let's assume it is desired to insert:

PLAY 01-20 C 024

Q

w

The CRT will now display：

0050

C 024

Figure 3-9

o
PG 3-31 OF

<EDIT FUNCTION?

7.
8.

NOTE: To cancel the INSERT function., press any "Command*1 key, 
(SKIP, QUERY, etc.). NUMBER 

049-7005-10

INSERTING AN EVENT -- L»et*s assume it is desired to insert an 
additional event between Event 0051 and 0052. Procede

0053).
Press CLEAR followed by ENTER to get into INSERT mode. 
The display will show:

1.
2.
3.

•- 4.

9.，一 Press ENTER.

Note that with the addition of an optional printer, it is possible to list a 
block of memory, list the events in the order of play, and search for and 
print all events in a block of memory which contain the desired parameters. 
These functions are discussed in Paragraph 3. 5.

. . .• •
i source, be sure to check j 

conflicts with two trays which

心 is5 ? •: *>/•； t

:>3 ：cm .,丁

When inserting a-Random Access 
Tray numbers to verify no 
cannot play back to back.

Press EDIT.
Press SPACE BAR.
Press QUERY.
Key in 0052 (Note: The new event will be stored at Event 
0052 while the data previously at 0052 will move to Event

0054
0055
0056

• 0057 • *SUB 0004
0058 AVAL

Press PLAY.
Key in 01, 20, C, 024 as the CRT requests SOURCE?, 
TRAY?, PGM CODE?, and DESCRIPTOR respectively.

0048 AVAL 
0049 AVAL

PLAY 01-01 - 
0051 PLAY 01-32 

Inserted Event—^0052* PLAY 01-20 
0053 @lay 01-13 

*SUB 0000 
P.LA.Y 01-17 
PLAY 01-46



DELATING AN EVENT -- Assume ; • sired to delete Event
0052.

o
one

3.4. 3

onlvass ume

Search mode. The display will show：

「0052 [J 〈SEARCH

4.

EVENT NUMBER

FUNCTION

SOURCE

TRAY

Program code o0052 FLAY 01-13 .025 —

049-7005-10

PG OF3-32

------- DESCRIPTOR
NUMBER

The "PLAY 01 -20 C 024" at Event 0052 will be eliminated and 
replaced with the "PLAY 01-13" that was in Event 0053,

0047 
0048 
0049 
0050 
0051 
0052 
0053
0054 
0055 
0056 
0057

see
Figure 3.9. Additionally all other Events will be pushed up 
Event as shown below：

Press EDIT.
Press SPACE BAR.
Press QUERY.
Key in 0052. *
Press QUERY followed by ENTER to delete the Event.

At this point the desired parameters should be keyed in. The 
following chart. will aid in locating these parameters.

1.
2.
3.
4.
5.

1.
2.
3.

Press EDIT.
Press SPACE BAR.
Press SRCH to access

SEARCHING FOR SPECIFIC PARAMETERS 一 The Search mode 
allows tiie programmer to seek out and display events which con^^j 
tain specific parameters desired. For example, assume onlv 
events containing Source 01 are desired.

AVAL 
AVAL 
AVAL 
PBA.Y 01-01 
PLAY 01-32 
F：LAY 01-13 
*SUB 0000 
PLAY 01-17
PLAY 01-46 
木SUB 0004 
AVAL



1.NOTE:

EXAMPLE 1: DCARE press<

0052 01-

025EXAMPLE 2: 0052 **** 01■ ****

Press ENTER. The CRT should display up to 53.

CLEAR - RE-ENTER FROM FUNCTION POSITION
七

.ENTER - ENTER SEARCH PARAMETERS

MOVE TO NEXT MATCHING EVENT

SKIP FORWARD TO NEXT MATCHING EVER

XFER - TRANSFER EVENT IN EDIT POINTER TO nl

ENTER NEW PROGRAMMING CODESEDIT -

SRCH -

■ DCARE - PARAMETER UNIMPORTANT

PG 3-33 OF

1 oo.i n A.nn

r

/.・・

TO DEACTIVATE SEARCH MODE OR TO CH
THE SEARCH PARAMETERS *

NUMBER 
049-7005-10

QUERY - DISPLAY EVENT QUERIED IF MATCHING. J 
NOT, SKIP FORWARD TO FIRST MATCHINC 
EVENT FROM EVENT QUERIED

SKIP -
r.....

(Search for all 
containing Sou.

If a parameter is unimportant, the DCARE key may 1 
pressed to advise that you "doLt care11 what that par

• (Search for all 
containing Sou: 
Program Code 
and Descriptor

..* ••: . . •・..-

手.":专;■

・.. .•匚..•:二

even1 
before and after the starting event number which cont 
desired parameters, in the case of Example 2, to thi： 
we have not programmed any event with all those spei 
parameters so the CRT will print "NO MATCH FOUN

.・..•七

Any desired event number may be used as a starting 
by pressing QUERY followed by the desired event nu:

NOTE: SEARCH mode will remain active and displayed on t 
upper section of the CRT even if the operator chang 
modes Until deactivated by 
pressing SRCH.

Note that the following keys are active and function as noted in the SEj 
.mode:



3.4.4

om TEST FROM EVENT?

4.

1.NOTE:

starting event number to2. a new

Press TEST to go back to normal EDIT mode.3.

LOCAJ MODE -- Local mode command allows for changing3.4. 5

allows for listing a block of events, listing events

irQ3.4. 5. 1

Tray, Program Code,

Source 15. This would be accomplished'as follows:

1.

2.

O
I

NUMBER

049-7005-10
PG OF3-34

nn.nil

Key in the starting event number (e. g. 0050). The CRT 
will now display 66 events.

listing of 66., 
TEST mode；

LOCAL MODE 
%D

Pressing QUERY allows 
be keyed in.

Press EDIT. .
Press SPACE BAR.
Press TEST, The display will

1.
2.
3・

)DE -- The mode allo\
exactly as they will "air". T«.

specific parameters in a block of memory, copying data from 
one block of data to another, and loading the memory from a 
TI SILENT 700 teleprinter. The addition of an optional printer j 

as they would 
air, and searching for and listing events containing specific 
desired parameters. Also the printer status can be determined 
in LOCAL mode.

CHANGING A PARAMETER OR PARAMETERS ]
A BLOCK CF EVENTS 一 Any Function, Source, — 

or Descriptor within a 
desired block of events may be changed in LOCAL 
mode. For example, as same it. is desired to change 
all Source 111 s from event 0000 through 0005 to

Pres sing f will cause the next 66 events to display.

Press the black LOCAL key. (Note that the 
system must be in OPERATE display mode to 
go to LOCAL mode). The display will show：

s ho

Key in CHANGE. Note that only the "C1' key 
is required; the rest of the letters are optional



Press SPACE BAR. The CRT will print ”FROM・"・3

Key in the starting EVENT (e. g. 0000).4

5o Press SPACE BAR. The CRT will print nTO-H.

6 Key in the ending EVENT (e. g. 0005).

7 Press ENTER. The CRT will print nNOWu.

8

no bearing on the change).

NOW PLAY

DISPLAY **** 11- **** * ***

9. Press ENTER. The CRT will print "BECOMES”.

10. Key in the changes.

EXAMPLE:

. 11. Press ENTER. The CRT will print H%n indicating
the changes are made.

•t*

and then to EDIT mode (press EDIT)

•s.

.：・；:.

林
2. Key in MOVE (or simply M if desired).

3. Press SPACE BAR. The CRT will print “FROM-”.-

o
PG OF3-35

a.
b.

Key in the current parameters using the DCARE 
key for parameters which will not change (L e. have

KEY IN DCARE, 
DISPLAY ****

15, DCARE, DCARE, DCARE
15- **** * *吾

NUMBER
049-7005-10

Press LOCAL (remember, you must be in 
OPERATE display mode).

Q 逐己M•扫点.、•
or go to LOCAL 

mode (press LOCAL) and use SEARCH mode (reference 
paragraph 3. 5.4).

11
KEY IN DCARE, 1 !•； DCARE, DCARE, DCARE

3・4・5.2,；“

To verify changes, go to OPERATE mode (press OPER)

EXAMPLE: a.
b.
c.

MOVING A BLOCK OF EVENTS FROM ONE LOCATION 
TO ANOTHER ■- It may be desired when making changes 

.to the program to move a block of memory to a new 
r . location. Note that the block of memory is only copied 

and thus the original data remains intact. The following. 
,•_ illustrates the steps in moving a block of data.



Press SPACE BAR. CRT will print "TO-11.5.

06. Key in the last Event number in the block to be
moved-(e. g. 0050).

1. Press SPACE BAR. The CRT will print "DEST-M.

8.

9.
To verify:

e

LOADING MEMORY FROM A TI SILENT 7003.4. 5.3

3.4.5.3. 1

1.

2

0NUMBER

PG 3-36

123-100-031

4,

Press ENTER. The CRT will print indicating 
the move has been made.

；in first Event number of the b . to be moved 
•e.g. 0000).

Or refer to paragraph 3.5.2 showing how to 
list a block of Events in LOCAL mode.

Press OPER
Press EDIT
Press SPACE BAR
Press QUERY
Key in first Event number in new block
(e.g. 0100)

Prior to actually making a tape, the following 
should be noted:

Any desired information may be typed 
in following DESCRIPTOR (see Figure 
3-10). The system will ignore this 
during the load cycle.

049-7005-10

OF

Do not use colons (：) in the log heading 
as a colon following a RETURN is a 
flag to tell the system that the Event 
number should follow. Once the Event 
number is keyed in, colons may be usee 
prior to activating the ENTER key (see 
Figure 3-10).

PREPARATION OF THE PRE-Ior and TA.jQ 

Prior to loading the memory it is necessary 
to prepare a tape. While making the tape, 
the pre-log is also made.

Key in the first Event number in the, location the 
data is to be moved to (e. g. 0160). '■



3.
It:,*, +) as their first digit.

detailed operation information.

1.

2.

Press the LOAD/FF switch.

4.

r W・f ® ' 
«• • t , •«» A «• -•-

6.

shown in Figure 3-10o NUMBER

049-7005-10

PG 3-37 OF

A

*SUB 
*RTN 
+CMD

Load the tape into the desired 
cassette holder 1 or 2.

Set the RECORD CONTROL HON/ 
OFF" switch to ON.

• ,. ..
Set the bottom row KEYBOARD, * 

:一 PLAYBACK, -RECORD, and … 
PRINTER switches to LOCAL.

Press the REWIND switch for the 
appropriate cassette.

Some functions have a character 
(i.e 
is imperative that the correct 
character be keyed in for these 
functions as shown below：

The following procedure may be used as a 
guide to preparing the pre-log and tape.
Refer to the TI 700 Operator^ Manual for

:UPD
奉 GO (note space between

* and G)

Type in the pre-log with the heading 
desired. Note that the spacing of 
the characters to be loaded into 
memory (surrounded by dotted lines 
in Figure 3-10) must be positioned 
exactly as shown in Figure 3-10. It 
is recommended that the line prior 
to the first line of data to be loaded 
start with a n：M (to allow for the M：M 
ahead of the Event number) followed 
by dashes as 
to all■。甲 for proper alignment of 
charac 
ters.

' 5.
.S ..二. •

，"y

“KT

.T: : I

o

Set the RECORD CONTROL "TAPE 
FORMAT'1 switch to LINE. This 
will make editing easier as each 
^segment of the tape will contain one 
line of data.

8宝"•



KXYZ , / LOG

MONDAY MAY 7, 1979

EVENT #

FUNCTION

PROGRAM CODE

DESCRIPTOR

SPONSOR TIME ROTATION BILLING

0

FIGURE 3-10 PRE-LdG EXAMPLE，-

QNUMBER

049-7005-10

PG OF3*38

1 2如1 no-0*J J

F
G
C

09
0100
0113
03-14
02-12
01-15

：60
:30
:30

:60 
:30 
:60

Al
A4

Al
A2

，SOURCE & TRAY (IF APPLICABLE) 
SUB OR GO TO EVENT NUMBER 
UPDATE (UPD) TIME
COMMAND (CMND) NUMBER

1144555
1232311

1233444
1234677 |

0100 
05 
01-12
02-01 
03"4 
01-12

| :0000 
:0001 

I:0002 
|:0003 
* :0004 
| :0005 
.:0006 
I :0007 
I ：0008 1 :0009 
| :0010 
,:0011 
I :0012 
1 :0013

:0014

:UPD 
PLxA.Y 
PLAY 
PLAY 
PLAY 
PLAY 
AVAL 
PLAY 
*SUB 
:UPD 
PLAY 
PLA.Y 
PLAY 
AVAL 
PI^AY 09

MO 01:00:00 
STATION ID 
WEATHER 
COCA-COLA 
HAUS AUTO 
BULLETIN BOARD 
COMMERCIAL 
TIME
MUSIC - ROTATION 1 
MO 01:13:00 PM 
AL'S GROCERY 
RALPHS TV 
CHURCH
PUBLIC SERVICE ANN 
TIME

ID
WX
COK

C* HAL
O PSA
C CA 
K TIM 
M R01

PMO
B ALS
B RAL
O PSA 
O PSA 
K TIM



8.

9.

10. ready to load intonow

LOADING THE MEMORY3.4.5.3.2

2.

Press the LOAD/FF switch.3.

4.

5.

o
一，m：、上.：。上-

7.

9.

o NUMBER

049-7005-10
PG OF3-39

Load the- tape into the desired 
cassette holder 1 or 2,

Set RECORD CONTROL switch to 
HOFFn.

Set the KEYBOARD, PLAYBACK, 
and PRINTER switches to LINE.

..•Press REWIND switch for the 
appropriate cassette.

The tape is 
memory.

After the last line of the pre-log is 
typed, press CTRL and S (X-off) 
keys simultaneously followed by the 
RETURN key.

The memory should now begin 
loading. Verification of proper 
loading may be made by going to \ 
EDIT mode.with a CRT and checking 
Events for proper data or by leaving 
the printer ON in LINE mode.

i. ci . / * .... -
8. "Press PLAYBACK CONTROL 

..nCONT START” switch.

Press the CTRL and "L" keys 
simultaneously. The printer should 
respond by printing

o

6. •:.L.Type L (or LOAD if desired).
< / * /： , / .： •：. • :* "

Press RETURN. The printer 
should respond by printing



ID
WX
COK
HAL

MO 01:00:00 
STATION ID 
WEATHER 
COCA COLA 
HAUS AUTO

:0000
:0001
:0002

:UFD
FLAY
PLAY

0100 
05 
01-12

1:000302-01
:0004~PLAY 03-14

Note n? H on line for Event OOOo□
F ID

99997QQ9999997

MO 01:00:00 
STATION ID 
WEATHER 
COCA COLA

:0000
:0001
:0002

［；00 03 0?

:UPD 0100
PLAY 05
PLAY 01-12 G WX1

:60

:60
:30

ROTATION 1

09
01 LINE ERRORS DETECTED
%

09
0100
0113
03-14
02-12
01-15

:30
:60

:0004
:0005
:0006
:0007
:0008
:0009
:0010
:0011
:0012
:0013
:0014

:60
:30
:30

FLAY 
PLAY 
AVAL 
PLAY 
*SUB 
:UPD 
PLAY 
PLAY 
PEAY 
AVAL 
PLAY

BULLETIN BOARD
COMMERCIAL
TIME
MUSIC

03-14 C HAL HAUS AUTO 
01-12 O PSA 

C CA 
..K TIM 

M RO1 
PMO MO 01:13:00 PM 

:B ALS AUS GROCERY 
B RAL RcLPJTS TV 
O PSA CHURCH 
O PSA PUBLIC SERVICE ANN 
K TIM TIME

o
Al
A4

Al
A2

Al
AZ

1233444
1234677

1144555
1232311

1144555
1232311

p
NUMBER

PG
049-7007.10
3-40 OF

10.

ERROR EXAMPLE:

At the end of the load cycle the 
printer will print the number of line 
errors 
flagged 
ing the error as shown in the exai 
pie below. These events may then 
be hand corrected or a new tape 
may be made to correct those 
specific events.

detected. These will be 
on the print out by ? 
error as shown in the exarrffj

Note lack oi function and misplacement of Source and Tray data at 
Event 0003.

F G c c



3.4.5.4

Press LOCAL.

Key in DUMP (or simple D if desired).

3.

paragraph 3.11.1-

1. Press LOCAL.

Press CTRL and D simultaneously.

There four (4) printer commandsare

1 PRINTER STATUS -- Causes a check of the printer status, and one of

PRINTER READY FOR LISTING

PRINTER BUSY

PRINTER NOT AVAILABLE

2. EVENT -- Requests a listing of a block of events in numerical order.

■・.

o NUMBER

049-7005-10

PG 3-41 OF

133-10G-Q31

、2.

PRINTER LISTING
NOT READY FOR NEW PRINTOUT

PRINTER NOT OPERATIONAL 
PRINTER MAY BE OUT OF 
PAPER OR TURNED OFF, OR 
DISCONNECTED

To return the TI Silent 700 to normal 
Printer status:

Press ENTER. The CRT will dis­
play nASSIGNED TO LIST AND LOAD

o
LISTING OR LOADING THE ENTIRE 
Memory using a ti silent 700 二 it is 
possible to list the entire memory (includ­
ing Time Events) to cassette and conversly 
load the entire memory from cassette using 
the TI Silent 700. It is necessary first to 
convert the Printer to a LOAD/DUMP 
terminal as follows:

3.5 LOCAli'MODE PRINT'COMMANDS ■ • 
available in LOCAL mode. They are:

Now go to OPERATE mode by pres sing 
OPER and proceed to paragraph 3. 11 for 
DUMP or LOAD procedure (note that 
general requirements or 
do not apply in this case).

the following messages to print.*

PRINTER READY



3. 」lock of

TEST FROM-OIOO TO-0105 0
EXAMPLE:

4. SEARCH

NOTE: 1

2.
command and allow a new Entry.

3.5. 1 DETERMINING PRINTER STATUS

1. Press LOCAL. CRT will print LOCAL MODE.

2. Key in P (or the word PRINTER If desired).

3.

Refer to paragraph 3.5 for description of each message.

3.5.2 LISTING A BLOCK OF EVENTS IN NUMERICAL ORDER

1. Press LOCAL.

2. Key in E (or the word EVENT if desired).

3*

4.

Pr.ess SPACE BAR. CRT will print HTOH.

6. Key in last Event desired (e. g. 0005).

7. NUMBER

049-7005-10

PG OF3-42

133-jnn-n31

M MUS
K TIM

PRINTER READY
PRINTER BUSY
PRINTER NOT AVAI：LAB LE

0100
0101
0102
0103
0104
0105

PLAY 11 
PLAY 08 
*RTN 
AVAL 
AVAL 
AVAL

RTN SCHEDULED BEFORE A SUB 
COMMAND. FJLAGGED AS AN~ERROR

Press ENTER. The 
printer will now begin 
listing the desired Events.

Press SPACE BAR. CRT will print "FROM-'1.
u ••
'Key in first Event desired (e. g. 0000).

TEST ^quests a listing s .jlock of e .craer
they will "aM】. Will print 11 <ERH next to an event containing 
routine stack error.

in which - 
a sub-

cancelthat

Pressing the CTRL and D keys simultaneously will cause the printer 
to stop. A slight de lay may be experienced with some printers while 
their storage buffers empty.
"ESC" key may be pressed during Command Entry to

Requests a search of a block of memory for desired 
parameters and prints all events with those parameters.

Press ENTER. The CRT will print one of the follov;
messages： :



%E FROM-OOOO TO-OOd5EXAMPLE:

LISTING A BLOCK OB EVENTS AS THEY WOULD HAIRn.3. 5.3

Press LOCAL.

2 Key in T (or TEST if desired).

3 Press SPACE BAR. CRT will-print "FROM-".

Key in first Event desired (e. g'. 0000).4

5 Press SPACE BAR. CRT will print nTO-,f.

6 Key in last Event desired (e. g. 0005).

7 Press ENTER. The printer will begin listing thenow
desired events in the order they will "AIR*1.

%T FROM-OOOO TO-0005EXAMPLE:

press

3. 5.4

1. Press LOCAL.

.Key in S (or SEARCH if desired).2.

3.

4.

specific Program Codes are desired.

o NUMBER

049-7005-10

PG 3-43 OF

117-1nn-n^i

0000 
0001 
0002 
0003
0004 
0005

0000 
, i-. 0001

0002
5 w、0003 

、• 0100
0101
0102 

-u0103 
次-0004 

0005

PLAY 
PLAY 
PLAY 
SUB 
PLAY 
PLAY

01-02 
01-19 
01-35 
0100 
05
06 
08

02-03
01-21

C DTA
C CAR

DEL 
JGL 
JGL
JGL 
TIM

01-02
02-19
01-35
0100
02-03
01-21

C DYM
C CHV

:C
O
o

DYM 
CHV 
DEL 
JGL 
DTA 
CAR

PLAY 
PLAY 
PLAY 
*SUB 
LINK
PLAY 
PLAY 
♦RTN 
PLAY 
PLAY

Press ENTER； CRT will print "DESIRED COPES11.
• •、

At this time, you may key in the desired Program 
Codes followed by the ENTER key; or press the 
SPACE BAR if no
The CRT will print "SEARCH FOR-'1.

SEARCHING FOR AND PRINTING EVENTS WITH DESIRED 
PARAMETERS, ~~

NOTE: If the program does not 
allow the ••TO-11 Event to be reached, 

…'-the printer will continue to print 
'- indefinitely / - If this condition occurs, 

"CTRL" and UD" simultaneously 
to stop printer/



Descriptor MCD. Key in:

which FUNCTa. care

were

The CRT will show：

6. Press ENTER. The CRT will print 吓ROM-L

7. Key in the first Event number to start searching.

8. Press SPACE BAR. The CRT will print uTO-n.

9. Key in the Event number where search is to end.

10. con-

3.6 CREATING YOUR OWN PROGRAM

1. Lay out the format as it is to play.

2.

3. Assign event numbers to each format event.

Figure 3-11 illustrates the process of separating the repeated from the

NUMBER

049-7005-10
PG 2 =/ 4

b.
c.
d.
e.

SEARCH DESIRED CODES
SEARCH FOR **** Cl-**** *MCI)

none 
line of dashes ・

ran-
Note that the events could be programmed sequentially as they

reprogrammed (changed) on a daily or
total system memory capacity. With this in mind, the following

DCARE (indicates you don*t 
is in Event).
01 (Source 01 )...
DCARE (Don't care which Tray).
--一 -「 .

DCARE (Program Codes were input at Step 4).
MCD (Descriptor MCD).

9

Press ENTER. Printer will print any Events 
taining all the desired parameters. If none are foun 
the printer will just print a

dom events.
are to play bur considerably more memory addresses are required for pure 
sequential than for split memory programming. (

to be made. Use the DCARE key for any parameters 
which do not matter. For example, assume it is 
desired to search for Events containing Source 01

Jr’

, Separate the elements which repeat from the elements which remain 
random.

Most broadcast stations have two 
basic elements that make up 90% -of their programming. Those elements a-/ 
MUSIC and COMMERCIALS. In most cases, the music follows some defined 
source rotation pactern which is repeated several times before switching to a 
new rotation pattern. Commercials, on the other hand, are typically random 
and usually are reprogrammed (changed) on a daily or periodic basis 
depending on 
steps are recommended in laying out a program for entry into the system 
memory:

「萨*虹
5. g携Key in the desired parameters lor which the search is

羚



Example:

and how those events might be programmed for the program

1

2.

o
PG 3-45 OF

133400-031

15
60
75

Although random access sources can be scheduled in a 
subroutine, it is definitely not advised to schedule a

NUMBER

049-7005-10

.(整ngm 9? ,the_music.format can be
selected as required.

1. Each music cluster should be considered a subroutine, 
callable from the main random format at any time. Thus 
all one has to do to determine the total number of events 
is to ascertain the total number of "different" small 
music formats (subroutines) to be used at any time, and 
add the total number of elements in all the subroutines. 
Adding the number of subroutines allows for event 
locations for the RETN instructions to return to the main 
program at the end of each subroutine cluster.

Now that the program has been divided into its two principle 
parts (repeated music and random commercial), event • 
numbers can be assigned to give the written program meaning. 

~ • In order to determine the event numbers to be used, consider
the following: **

For the example above, it would be logical to allocate the 
first 100 events (0000 through. 0099) for subroutines. The 
rest of the memory is then available for random events.

. :' Figure 3-12 illustrates how event numbers might be assigned
•J X

・ ” in Figure 3-11. Figure 3-13 illustrates how the program 
would weave from the Main routine to the Subroutines. The 
following points should be considered in breaking down the 
format and assigning event numbers.

o*.

T otal Subroutines 
Total Events = 

Total Addresses Required

It is typically easiest to start the program from the Main 
format using the SUB function to go to the first music 
cluster.

Referring to Figure 3-11, it can be seen that the music 
(repeated) format runs for 1/2 hour and then repeats itself. 
Thus it is necessary only to set aside a block of memory and 
by use of the SUB (subroutine) command in the Main



ir .7'

access source as

9

3.

4.

worksheet which can

reproduced.

p
NUMBER‘：；：

04^ • - <)05-10

PG 3-4：, OF

啜；5

Assign subroutine event numbers first so that it can be 
determined where SUB instructions should ngo to11.

Thus, event 0532 is the first event location for the cluster 
to air on Tuesday at 3:10PM. figure 3-14 is a sample 

be used to organize the program.
This same sheet can be used to organize the Subroutines 
by simply ignoring the Day and Time columns. Section 4. 0 
(Programming Aids) contains a blank form which may be

4.

machine back to 
always scheduled

avoid scheduling two trays in the 
back. Thus, if a Jingle, for example, i 
at the beginning of 备 music subroutine but comes from a 
random access source, it is best to schedule that Jingle 
at the end of the commercial cluster.

random access source as the first event. This is due to 
the fact since subroutines are accessed in a somewhat 
random fashion, the one scheduling the commercials 
would have to be very familiar with the entire program to 

same

In assigning event numbers for commercial clusters, 
ascertain the maximum number oi events each specific 
cluster could contain, including SUB instruction, and 
assign that number of event locations to the specific 
clusters. It is necessary to assign clusters to a specific 
day and time to be able to keep track of when a particular 
cluster will air (e・g・ Tuesday 3:10PM 0532 Play 01 27). 'j

This concludes the basic formating discussion. A review of paragraphs 
3.3. 1 and 3.3.2 is recommended to determine which functions and 
commands may be of use in your specific format. If the system 
contains the Real Time option, proceed to paragraph 3.7 for 
instruction on programming Network Join, Sign On, etc. If the system 
has an external Time Clock rather than the Real Time option, proceed 
to paragraph 3・8 . Note that paragraph 3・9 shows in detail the in­
formation fourd on the Video Monitor.



PROGRAM

0700 AM '

0710 AM

Time
0720 AM

0730 AM

0740 AM
Time

FIGURE 3-u BREAKING DOWN PROGRAM

Music (Source 11)
Music (Source 13)

Spot
Spot
Spot

Music (11)
Music (12)
Music (13)

TIME 
(Approx.)

SUBROUTINES 
(Repeated Format)

UPD 0720
Spot
Spot
Spot

UPD 0740
Time
Spot
Spot
Spot (Avail)

UPD 0710、 
Spot.
Spot
Spot (Avail)

Repeat
>Of

Above

UPD Q730
Station ID
Spot
Spot

Music (Source 11)
Music (Source 12)
Music (Source 13)

Music (Source 14) 
Music (Source 12) 
Music (Source 13)

Legal ID
Music (Source 11)
Music (Source 12
Music (Source 13)

*, Music.(14)
Music (12)
Music (13)

MAIN FORMAT
(Random)'
UPD 0700
Legal ID

Spot
Spot

Station ID
Spot
Spot

'Jingle
K Music (11) 

Music (13) 
Time

Spot
Spot
Spot (Avail)
Jingle

Music (11)、
Music (12)
Music (13)

Jingle
Music (11)
Music (13)
Time

1 •:
Spot (Avail)
Jingle ，,
Music (Source 11)
Music (Source 13) 
Time 
.Etc.

N
U

M
BER049,7005

—
10

PG
3947 

OF

133・
looo31



SUBROUTINES

Content F unctionEvent

0009
0010
0011
0012

0000
0001
0002
0003

0004 
0005 
qoo6 
0007 
0008

Music (11) 
Music (12) 
Music (13)

Music (14)
Music (12)
Music (13)

PLAY
PLAY
PLAY
PLAY -■
RETN

PLAY
PLAY
PUkY
RETN

PLAY
PLAY
PLAY
RETN

Jingle
Music (11)
Music (13) 
T ime

MAIN (RANDOM) FORMAT

F unction Source*Content Event T ray*

Legal ID

0400

00 04

Etc.

* XX Typtcally changes from day to day.

01
00

01
00

Spot
Spot
Spot (Aval)

Spot
Spot
Spot

0100
0101

02
XX
XX
00

XX
XX

0114 
0115 
0116
0117 
01J8

0106
0107
0108
0109

0102
0103
0104
0105

PLAY
PLAY
AVAL
SUB

PLAY
PLAY
PLAY
SUB

PLAY
SUB

06
XX
XX

XX
XX
XX 
00

01
XX
XX
00

XX
XX

0110 
0111 
0112 
0113

PLAY
PLAY
PLAY 
AVAL

SUB

XX
•XX
XX
09

PLAY 
PLAY 
PLAY 
SUB

Time
Spot
Spot
Spot (Aval)

Station ID
Spot
Spot

XX
XX

FIGURE 3-12 ASSIGNING ADDRESSES, FUNCTIONS, SOURCE, AND TRAY oo

1
2
 
3

4
 
2
 
3

3
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SUBROUTINE MAIN FORMAT

Event#Event# Content Content

Vv

V
V

A

1*

•二・

0119 SPOT

FIGURE 3-13 ORDER OF PLAY

Q NUMBER

049-7005-10

PG OF3-49

133-100-031

lv

\ I v X A U 

\ ' I 0117 
-1 0118 
\ -

0000
0001
0002
0003

0100
0101

0102
0103
0104
01050004

0005
0006.. ~
0007
0008

0009
0010
0011
0012 0110

0111
0112 
0113

LEGAL ID
SUB 0000

STATION ID
• SPOT

SPOT 
SUB 0000

.JTIME
I SPOT

SPOT
■_ SPOT (AVAL)

• SUB 0004

SPOT
SPOT
SPOT

:SUB 0009

SPOT ,
SPOT
SPOT
SUB 0004

MUSIC (14)
MUSIC (12)
MUSIC (13) 
RTN

| 0U4 
I-0fl5 ,- 
| 0116

0106 .
0107
0108
0109 ...

MUSIC (11)
MUSIC (12)
MUSIC (13) 
RTN

JINGLE
MUSIC (11)
MUSIC (13)
TIME
RTN



Etc. Etc. Etc. Etc. Etc. Etc. Etc.

FIGURE 3-14 bE FORMAT WORK SHEET oo

Day Event IITime SourceContent Function T ray Pgm. Code Descriptor

Tuesday Spot/Sears3：10PM 0532 PLAY 01 27 C SRS

Spot/McD 0533 PLAY 1502 C MCD

0534 PLAY 01 03 C z
0535 *SUB 00 04

Spot/Twin S.3:20PM 0536 46PLAY 01 C TWS

Spot/Penny ‘8 0537 01PLAY 04 C PEN

0538 AVAL C

Jingle 0539 PLAY 02 02 J 02

0540 *SUB 00 09

n

Spot/Z's

NUM
BER

049
—7005

—1
。

PG
O

F
50



3.7
3.7 . 1

occur.

far right.

occurrence.

3.7.2

2.

jQUERYli ◎ i
Note that the display will ask for "DAY?", "HOUR? u, nMIN?；
“SEC?”，and nA/P?

PG OF3-51

133-100-031

!a.val 
一旦

START
•A. !

well as AM and/or PM that functions are to occur for a， 
specific minute and second. Additionally the specific 
Function(s) are entered into this section of the display at the

NUMBER

049-7005-10

TEST
I四

! GO
CMND 

i回！

Press • Note, system must be in. Operate
mode prior to pressing the ,lTIMEn key.

AVAL；
L^J

• Note that the Time Edit Display is divided into two sections as 
'shown in. Figure 3-16. The top section (called the "Program­
ming Matrix11) is used to allocate which days and hours as

The center left of the display is used for keying in a starting 
day and time as well as for viewing time events in their order 
of

PROGRAMMING REAL TIME EVENTS
GENERAL - If the system is equipped with the Real Time op­
tion, functions can be programmed in by Real Time to Update 
the format. Join and Leave a network, Sign On and Off, drive 
External Functions, and Insert a source into the program by 
use of the TIME keys function. Up to four (4) functions 
can be programmed to occur at one time. Note that the ,
functions should be programmed from left to right in the order 
they are to occur. Additionally, the Time Edit format allows 
for rapid selection of specific days, hours, minute and second 
a specific function (or set of functions) is to occur.

SETTING THE CLOCK TO REAL TIME - When the power is 
first applied the clock will read MO 12:00:00A and the Video 
Monitor will display that until the clock is set as follows:

i.

Key in the next upcoming real time (e・ g・ real time =/ 
Monday, 09:53:21 am; Key in:



・ The display will indicate3.

Press4.

The abbreviations for the days of the week arid AM/2?M are:

3.7.3

3.7.3. 1 EDIT kevs：

oXFER -

SKIP -

QUERY -

CLEAR ■

ENTER -
Note that Curser must be in

NUMBER

049-7005-10

PG 3,52 OF

133400-031

• in

Mfe顼 ra 
ialstht

Matrix1* area 
of display.

Pressing this key enters data into memory 
Note that Curser must be in reg rammingo

(Transfer) used to transfer new time into 
Real Time Clock (reference paragraph 
3.7.2).

Then press I 
"SET TIME?比

• SU
-MO
-TU

SUNDAY 
MONDAY 
TUESDAY 
WEDNESDAY - WE 
THURSDAY - TH 
FRIDAY - FR 
SATURDAY - SA

AM - A
PM - P

TIME EDIT and FUNCTION KEYS - Some of the EDIT keys 
and all of the TIME EDIT keys are used in the Time Edit 
Mode. Their function is as follows:

Used to clear Functions for all days and 
hours for minutes and seconds displayed 
in the "Programming Matrix11. Curser 
must be in "Programming Matrix". 
Pressing once causes CRT to display 
“DELETE ENTRY? n. Pressing again 
causes entry to be deleted. Press any 
key except "SKIP" to cancel Skip request.

When pressed, moves curser to "DAY." 
column to allow new day and time to be 
keyed

When pressed, moves curser to UMOH 
(Monday) in the "Programming Matrix*1.

again, at the exact second that real 
time equals the time keyed in in step 2. The clock will 
start counting from that point the display will 
switch to the Operate mode. * -



SHIFT

XFER SRCH

K
PAGE 
NEW 
LINE

uRdat
RETURN

] 4

@
LINE
FEED

SKIP QUERY CLEAR
U

O P

B
LOCAL

R T Y

TIME

C

STOP

Z

OPER
X

DSTRPLAY LINK

2

ip

. R
AVAL 

0

,E
N
T

SHIFT

GO SUB

5 6

DCARC
TAB

FADESTEP ALARM
CTRL

W

START INSERTo D
A S

CAP 
LOCK

'e

ESC RUB PRINTBREAK

「UNCTION HOMECLEAR

NOTE：

JFIGURE 3-15 TIME EDIT & FUNCTION KEYS

SEND
LINE

LINE
DELETE

CIJAR
INSERT

CHAR
DELETE

PAGE
ERASE

SEND
PAGE

LINE
ERASE

LINE
INSERT

These keys used for 
numbers* only. These 
functions do not apply 
in Time Edit mode. 
Time Function keys 
may also be used for 

.number entries.

LEAVEINSRT JOINSTOP UPDAT EXT AVAL ONSTEP START FADE VT OFF RCTN ROLL CMND

A*7 82 3 9A 6 0 7 98

BACK TAI 
TAD

?
.
/

>

・

<
 
.M

:DIT

N
U

M
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F
3

—53

133,100031
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3.7.3.2

STEP -

START Causes system to go to Start mode.

STOP - Places system in STOP REQ mode.

FADE -

INSRT -

JOIN ・

LEAVE ・

UPDAT - s ource

EXT - as

AVAL -

.VT -

o7 NUMBER

049-7005-10

PG 3-5弓 or

133-100-031

event.
Mat c i:< section of

Checks to sec if Network source is non 
air11. If so, steps to next event. K not, 
does nothing.

display 
is in Program

Causes program to advance to next 
following next programmed nUPDn function.

.、 inces 
curser i 
display.

airu. The 
deck will roll until the right Channel 25Hz 
tone is sensed.

Starts dedicated pre-roll source off air anc 
advances program to the next HUPDH 
(Update) source.

(Insert) Schedules source programmed in 
last memory location (shown just ahead of 
event 0000 in EDIT mode) as next event. 
Will not, however, usurp a LINK condition. 
Program resumes its normal order after 
inserted source airs.

Backs* up display by one time event if 
is in Program Matrix section ofcurser

display.
TIME FUNCTION keys:

At Time Programmed:
Caus.es system to step t。next event. Lf 
in STOP REQ mode, will step to xull 
Stop condition.

Used/to clear Function from 'Programming 
Matrix". 
, , • .

■ Starts the oice I .*•.ck deck "off ；

Actuates External Function relay (1 of 8 
determined by number following EXT func­
tion) for 1 second. EXT 09 = Cassette 
Memory Load. EXT 10 = Cassette Memory 
List.

Fades audio on "AIR" source and steps to 
next event at end of fade. Lf in ST OP REQ 
mode, will step to full Stop condition at 
end of fade.

Caus.es


OFF - PM when pro-

ON -

of the display.corner

f -

3.7.4

NOTE: Since some of the letters used Ln keying in the ,,dayH share the

o STEP DISPLAY

1
<EDIT DAY?-----

! MO D 〈EDIT HOUR?

3 SUB [
；MO 06: 〈EDIT MIN? ..

4 AVAL
j MO 06:00：口 • <EDIT SEC?

5
j MO 06:00:00  〈EDIT A/P?

PG 3-55 OF

133-100-031

AVAli

【test
I M

NUMBER

049-7005-10

VA 回
i 
i

Schedules Day, Hour, AM or PM when 
programming in nProgramming Matrix11.

Used to move Curser left one space each 
time pressed when Curser i.s in the nPro- 
gramming Matrix*1 section of the -display.

NOTE: The following keys 
are found at the lower right '

— AVAL
I ◎ ； | 其!.

EXAMPLE 1 - Time memory empty. First entry. Start function to occur Monday 
through Sunday at 06:00:00AM. 
STEP i KEY IN

same keys as some of the Functions, the "DAY ? " request must 
not be on if it Is desired t。return to Operate mode. If it is "on.；' 
simply type in any day and then key in OPER. ••

ava3 
忑I

Deletes Day, Hour, AM or 
gramming in "Programming Matrix11.

Used to move Curser right one space each 
time pressed when Curser is in the nPro- 
grairuning Matrix" section of the display.

ENTRY PROCEDURE - The following examples illustrate how 
to enter real time functions.



STEP KHY LN DISPLAY

i I
(START L芝」6

MO 06:00:00A < ES£T 0

7

8

through Sunday (SU).

Use .• to move Curser below the H6n9

o10

Use to move Curser below the nAu11

:1112

A I

NUMBER

049-7005-10

PG 3-5g OF

133-100-031

Note: Continue keying in j ON

.ON
I 、/、.

A 
*

At this time the Curser will move 
screen,

to the "Programming Matrix'1 at the top of the 
positioning itself below the MO location in the day sectton.

MO TU WE TH FR SA SU 
0

. g. you moved the Curser past the nA1t to nP,,)> 
space.

, _j use
,Then press : and continue programming.

! a ~

1 2 3 4 5 6 7, etc.
* 

NOTE: If a mistake is made (e 
the 11 to move back one (1)

MO TU WE TH FR SA SU
* * LJ

.--------、I,竺」



EXAMPLE Z - JOIN function to occur at XX:56:32 every hour every day.

KEY INSTEP DISPLAY

1
See Figure 3.-16

< EDIT DAY?QUERY

”1

INSR
? su <EDIT HOUR?'3 U

\ SU 01: <EDIT4 MINUTE?

SU 01:56: Q <EDIT5 SECOND?

:SU 01:56:32  <EDIT A/P?6

:ISTART四 〈EDITSU 01:56:32 A7

top of the

8

9 through the "P" that display isso as

MO TU WE TH FR SA SU 12 1

a NUMBER

049-7005-10

PG 3-59 OF

133-100-031

MO TU WE TH FR SA SU
*

Continue keying in , 
follows:

SUB I 面I 
/ I

GO rrt

Go to Time Edit Mode 
(Example 1, Step 1)

DSTR[

③i

23456789 10 11 AP M1N/S FUNCTIONS

................................................56:32 Q............
• • • • • • ■ •

NOTE: At this time the Curser will move to the nProgramming Matrix11 at the 
top of the screen.

'CT



STEP KEY DISPLAY

10

11 See Below

MO TU WE TH FR SA SU 12 1 2 3 -i 5 7 8 9 10 11 A□； JN --5c:3Z

SA 11:56:32 FM
JN

SU 12:56:32 AM
JN

SU 01:56:32 AM
JN

SU 02:56:32 AM EDIT
JN

SU 03:56:32 AM
JN

SU 04:56:32 AM oJN
SU 05:56:32 AM
JN

EVENTS AVAL - 0098

X)number

133-100-031

•: JOIN I

1
FUNCTIONS
JN -- -- ■■

•• :* -
P M【N/S FUNCTIONS

049-7005-10
I PG 3-60~OF



ADDITIONAL NOTES:

1.

2. To delete all dat.a in a time address, press

then key in desired-address. Then press

ENTRY” when first

PROGRAM EXAMPLES3.7.5
3. 7.5. 1

geared to 1/4 hour, 1/2 hour,

o

V，

PG OF3-61

133-100-031

followed by another [SKIP | ・ The display

o NUMBER
049-7005-10

will show "DELETE 
"SKIP" is pressed.

For external functions, it is necessary to key in 
which of ten functions is desired after keying in 
,"EXT". ~

I queryI L .221 呼，

UPDATING THE PROGRAM - Most formats are 
or 1 hour resets 

to adjust the format to varying music lengths. 
The mcs t basic approach to this type of pro­
gramming is to .over-program the music format 
and update to the next commercial cluster at 
fixed times (typically :13, :28, :43, and :58 
minutes for 1/4 hour formats).

o

Figure 3-17 is an example of how a 1/4 hour 
might be programmed. Note that UPD 

(UFDAT) flags are programmed as the first 
event in each 1/4 hour spot cluster (event 0100, 
0107, etc., with the first source to play immed­
iately following the UPD flags. Additionally 
observe that the schedule hour and minute can 
be programmed into the event containing the UPD 

.-instruction to identify the spot break when re- 
.^.viewing the program. Note also that the music 

subroutines which would be playing when the 
update instruction occur have a "pad” section 
created by the GO functions at events 0007 and 
0017. The GO functions send the program to 
event 0050 which, in the example, will cause the 
system to alternate between Source 11 and 12 
until the UPD function occurs sending the pro­
gram to the main format. Note that if it were not 
desirable to just alternate between two sources, 
any number of sources could be programmed in. 
the routine starting at event 0050. Note also



** 0054

0

MUSIC (11)
MUSIC (12)

0000
0001
0002

•0050 
0051 
0052 
0053

0012
0013
0014
0015
0016
0017

0003
0004
0005
0006
0007

0008
0009
0010
0011

V.T. (Intro) 
■i MUSIC (14)

MUSIC (11)

MUSIC (12)
MUSIC (13)
V.T. (Outro)
MUSIC (Pad)
MUSIC (Pad)

MUSIC (13)
V.T. (Outro)
MUSIC (Pad)
MUSIC (Pad)

* MUSIC (Pad)
MUSIC (Pad) 
一T"' H

SUBROUTINE (MUSIC) MAIN FORMAT (SPOTS)

FUNCTIONCONTENT EV ENT SOURCE TRAY TIME CONTENT EVENT FUNCTION SOURCE
* 

TRAY
:58

:08

SPOT (Aval)

50
：13

:21

:28 UPDATE
50

UPDATE
LEGAL ID

0100
0101
0102

SPOT
SPOT

0103
0104
0105
0106

:UPD
PLAY
PLAY
^SUB

:UPD 
PLAY 
亦SUB

0115
0016
0017
0018

0111 
0112 
0113 
01 14

0107
0J08
0109
0110

:UPD
PLAY
PLAY
*SUB

PLAY
PLAY
AVAL
*SUB

SPOT
SPOT
JINGLE

UPDATE
SPOT
SPOT .

PLAY
PLAY
PLAY
*SUB

STATION ID
SPOT

03

XX = Typically changes from clay to day

FIGURE 3-17 1/4 HOUR FORMAT EXAMPLE

11
12

58
01
00

28
02
XX
00

PLAY
LINK
PLAY
*RTN

08
14
11

1 1
12
11
12

XX
XX 
01 
12

13
XX
XX 
08

PLAY
PLAY
LINK
PLAY
PLAY
*GO

12
13
09
11
12 
00

13
09
11
12
00

XX
XX

PLAY
PLAY
PLAY
PLAY
*RTN

PLAY
PLAY
*RTN

PLAY
LINK
PLAY
PLAY
*GO

N
U

M
BER

049,
PG

X
 1
 
o

2
 
o

o

X
 o
 o

00

X
 X

X
 X

X
 X
 2
 Q
 

X
 X
 o
 o

rxl
 
X
 o

X
 o
 X
 o

X
 X

rxo
 

X
X
X

。
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MO

3.7.5.2

source.

Legal ID.

Network.

Jingle.

Go to Subroutine.

NUMBER

PG

133-100-031

Note that any minute and second may be used. 
.The above are simply examples.

JOINING AND LEAVING A NETWORK OR LIVE 
' STUDIO (DEAD ROLL METHOD)-

that a RTN function must be scheduled at the end 
of the pad routine (event 0054).

TU WE TH FR SA SU 12 I 2 3 4 5 6 7 8 9 10 11 A P MLN/S FUNCTIONS
.. .■ .. ■ ■ .■ . ■ ••■■••••• • • ■ ■ • ■

• • • • •• • »• 13:00 UD.....

The LINK functions at events 0004 , 0009, and 
0014 insure that if they are scheduled NEXT, 
they will go "ON AIR" prior to the update. 
Additionally the V ideo Monitor would display 
"UPDATE HOLD”. Thus the Voice Outros would 
not be USURPED, nor could the Voice Intro 
prior to source 14 air without source 14 
following it. This is especially important if 
music in the "pad” routine is front or back 
announced.

049-7005-10
3・63 OF

If the updates are to occur each and every hour 
at the same time, program as in the following 
example:

The following is typical of a normal network 
.format using a deal roll (pre-roll) source：.

-Dead Roll



0
shown in .the following example：

CONTENT EVENT FUNCTION SOURCE TRAY

58

01

25

o, It is followed by the legal

eachoccur

5 6 7 8 9 10 11 A P MIN/S FUNCTIONS

55:55 JN

MO TU WE TH FR SA SU 12 1 2 3 4 5 6 7 8 9 10 11 A P M1N/S FUNCTIONS

05:00 LV 

oNUMBER '

049-7005-10
PG 3-6-x OF

133-100-031

Thus if the dead roll music length is 4. 0 
minutes and the ID is :05 seconds, the JOIN

XX
16
01
10 •
06
00

0553
0554
0555
0556
0557
0558

UPDATE
DEAD ROLL (4:00)
LEGAL ED (：05)
NET
JINGLE

:UPD 
FLAY 
PL.AY 
PLAY 
PLAY
女SUB

MO TU WE TH FR SA SU 12 I Z 
■ ■ •• * ■■ • • ・ •

The aead roll source would have ic 
selections of a precise length (should be longer 
than any music normally founa in the music 

c roll source 
the Universal

function should occur at XX：55：55 to bring the 
network in at XX:00:00. This starts the dead 
roll source and schedules it next. Ac the end 
of the current "on airn source, the dead roll 
source fades nonM
ID and then the Network, At the precise time 
the Network is to end' (e.g. 5 minutes past the 
hour), a LEAVE function would be executed 
advancing the program to the Jingle and then on 
to the subroutine starting at event 0025. The 
Network can, of course, be followed by any­
thing including a SUB (go to subroutine) function.

format). The designated dea 
(designated by switch U27 on 
Source board), starts at the precise time that 
the JOIN function occurs. Additionally the 
system updates to the next UPD source. Thus 

as

The Time memory would contain the following 
entries if the .JOIN and LEAVE are to 
hour:

source.
the network format would be programmed



MO TU WE TH FR SA SU 12 1 2 3 4 5 6 7 • 9 10 U A P MIN/S FUNCTIONS

JN •- •-55:55

MO TU WE TH FA SA SU U 1 2 3 4 5 6 7 8 9 10 11 A P MtN/S FUNCTIONS

55:55 JN ..

o •3

TRAYSOURCE••- FUNCTIONEVENTCONTENT

58

01

25

NUMBER

133-100-031

36 " 
05

ADDING COMMERCIALS to the network format 
is simply a matter of adding them to the format

XX
16
01
10

.01
02
10
06
00

"0553 
0554 
0555 

.0556 
0557 
0558 
0559 
0560 
0561

UPDATE 
DEAD ROLL (4:00) 
LEGAL ID (:05) 
NET -、
SPOT (:30) 
SPOT (:S.0) 
NET 

…JINGLE

:UPD 
PLAY 
PLAY 
PLAY 
PLAY 
PLAY 
PLAY 
PLAY 
*SUB

If the first spot was to air at XX:02:00, the 
Time memory would contain the following 
(assumes spots are programmed all days and 
all hours):

049-7005-10
PG 3-65~OF~

If it is desired to block out certain hours from 
joining the network, the OFF and ON functions 
may be used. For example, assume no network 
join is to schedule between the hours of 12PM to 
3PM. [t wpuld be necessary to schedule a 
JQIN-.for all AM hours, except 11AM and a 
JOIN for all PM hours except 12 through 2 (no 
Join for 11:55:55AM through 02:55:55 PM) as 
follows:

Note that the LEAVE (LV) function could be 
programmed for all hours since it only exe­
cutes a STEP NOW function if the NETWORK 
SOURCE is on the air.

.7' and adding a STEP function to the Time memory 
at the appropriate time. For example the 
format might be changed as follows:



p MIN/S FUNCTIONSMO TU WE TH FU SA SU 12 1 2 3, 5 6 7 8 9 iO 11 A

SN02:00

3.7.5.3

source.
as

CONTENT FUNCTIONEVENT SOURCE TRAY

UPDATE

25 o

P MIN/S FUNCTIONS5 b 7 8 9 10 H AMO TU WE TH FR SA SU 12

UD FD59:5?

oNUMBER

049-7005-10

PG 3-6o OF

133-100-031

0553
0554
0555
0556
0557
0558
0559
0560

58
01

36
05

format and Time 
Network are the

Since the ID runs :05 seconds and since the 
FADE will be about :03 seconds, the FADE

XX 
01 
10 
01 
02 
10 
06 
00

:UPD 
PLAY 
PLAY 
PLA-Y 
PLAY 
PLAY
PLAY 
亦SUB

-

If it is not desired to execute the functions 
every day and every hour, it is necessary to 
program the specific days and hours for AM 
and then after entering that data, query a PM 
time and enter the specific days and hours for 
the PM hours.

function should occur at - - :59:52 if the net i.s 
to air at the top of the hour. It is also nec­
essary to schedule an UPDAT to get the 
program to schedule the ID next. Thus the 
time entries would appear as follows:

LEGAL ID (:05) 
NET
SPOT (:30)
SPOT (:30)
NET
JINGLE

JOINING AND LEAVING NETWORK OR LIVE 
ST.UDIO (FADE TO NET METHOD) - The 

entries for Fading to 
same as for joining by the * 

pre-roll method (paragraph 3・7 ・5・2) except 
.that instead of the JOIN- instruction a FADE 

instruction would be used and the first format 
event would be an ID rather than a pre-roll 

Read paragraph 3.7.5. 2 for further 
clarification. Thus the format would appear 
follows for the example with spots:



3.7. 5.4

Q
function. For example:

CONTENT FUNCTION SOURCE TRAY

3456769 10 11 AP MIN/S FUNCTIONSMO TU WE TH FR SA SU 12 1 2

00:00 ST 

3. 7. 5. 5

source.

source

SOURCECONTENT FUNCTION TRAY ..EVENT

UPDATE
',SIGN OFF" CART

01 01"SIGN ON” CART

NUMBER

049-7005-10

PG 3-67 OF

133-100-031

01
01

12
01

12
01

01
00

59
47

0501
0502
0503
0504

59
47

0501
0502
0503
0504
0505

:UPD 
PLAY 
STOP 
PLAY 
*SUB

"SIGN ON” CART 
GO TO MUSIC

The Time memory would contain a START at, 
for example, 06:00:00 AM for each day of the 
week.

:UPD 
PLAY 
STOP 
PLAY

EVENT

SIGN ON - The only things required to sign on j 
properly are to insure that the nnextH pointer 
is at the correct event and to schedule a 
START function at the correct tixne. The most 
logical way to schedule the "sign onH source 
is to schedule it following the sign off STOP

UPDATE.
'ISIGN OFF” CART

SIGN OFF - The simplest way to Sign Off is 
to update to the sign off source just prior to 
sign off time. It should be re-emphasized at 
this point that it is mandatory that memory 
event blocks be assigned to a specific "day” 
and "time" (or spot break, news cluster, etc.) 
in order to know where to schedule the sign off 

A format STOP function would be 
programmed just following the Hsign off" 

as follows:



occur

o
 

MO TU WE TH FR SA SU 12 b 7 8 9 10 1 1. A p MIN/S FUNCTIONS

UD 59:00

as a

oFORMAT

CONTENT EV ENT FUNCTION SOURCE TRAY

UPDATE 30

47

SIGN ON 01 01

TIME

MO TU WE TH FR SA SU 1Z 1 2 3 4 5 6 7 8 9 10 U A MIN/5 FUNCTIONS

55:30 JN 

o
3-oKPG OF

133-100-031

0501 
0502 
0503 
0504 
0505

:UPD 
PLAY 
PLAY 
STOP 
PLAY

55
16
01

NUMBER
049-7005-10

source or 
as the approp- 

the "sign 
s ign off must

If sign off was to occur at about 01:00:00AM, 
the Time memory would contain an UPDAT 
function just before 1AM.

riate time. For example, assume 
off" cart runs :30 seconds and
end at 06:00:00 PM. The dead-roll format and 
time might be scheduled as follows:

DEAD-ROLL (4:00)
SIGN OFF (：30)

Thus the current uon air1* source would finish, 
the nsign off" cart would air, and the system 
would go to a ST OP condition with the "sign 
on" cart scheduled HnextM.

If "sign off" must occur no later than a 
specified time (such as a daytimer that must 
be off the ai.r by 6:00:00 PM), the "sign off" 
cluster can be treated like a Network cluster 
to be joined using a dead-roll source or by­
fading out the "on air11 source 

For example,



・ the programsource

FORMAT

CONTENT EVENT­ FUNCTION SOURCE TRAY

SIGN ON 01 01

TIME

A P MB/S FUNCTIONSMO TU WE TH FR SA SU 12 1 2 5 6 7 8 9 10 U

・ 59:27 UD FD .•-----

3.7.5.6

Monday through Friday at 06:15:30

3-69PG OF

133-100-031

59
01

g.

0501
0502
0503
0504

UPDATE
SIGN OFF (:30)

:UPD 
PLAY 
STOP 
PLAY

To fade to the "sign off" 
would be changed as follows:

NUMBER
049-7005-10

27
47

Thus at 05:59:27 the program would update to 
event 0502, and begin to FADE the non airH 
source. Assuming the fade delay is set to 
3 seconds, the system would step to the "sign 
off" cart at exactly 05:59:30 allowing it to end 
at exactly 06:00:00 PM・

EXTERNAL FUNCTIONS • There are eight (8) 
external functions available which, when 
activated by a time instruction, actuate a relay 
on the Parallel 1/O board assigned to the 
function number for 1 second. Functions 1 
through 8 are assigned by the user while 
functions 9 and 10 are dedicated to the memory­
load and dump feature. Thus to program 
function 1 on 
PM, s imply key in:

Thus at 05:55:3 0 PM the dead-roll source 
would start and the program would update to 
event 0502. At the completion of the "on airH 
source, the dead-roll source would fade on, 
finish, and step to the usign off" cart at exactly 
05:59:30. The "sign off" cart would end at 
exactly 06:00:00 PM and.the system would go to 
a full STOP condition.



MO 06： 15： 30 P o
WE TH FR SA SU I? 1 2 3 4 5 6 7 8 9 10 1 1 * /. P M£N/S FUNCTIONSMO TU

EX 01 --15:30

connecting

3.7. 5. 7

o

PG 3-：0 OF

133-100-031

and then set up the nProgramming Matrix” 
,as follows:

NUMBER
049-7005-10

Refer to paragraph 2・ 
AT ION section for details 
Remote functions.

.'C

REAL TIME INSERTS - An audio source 
scheduled at the last memory location can be 
injected into the normal program by 
scheduling an INSRT (IN) at desired times. 
This function may be used to randomly add 
"variation factor" to the normal music 
format. If the system is in a LINK condition, 
the linked sources must air before the Hinsert1 
can occur.

4. 4 in the INSTALL- 
on



EXTERNAL TIME CLOCK FUNCTIONS3.8

3.8. 1 GENERAL - A remote time clock can be tied to the system
which allows the following functions to occur by Real Time:

UPDATE ■ Allows program to update to

JOIN -
source.

LEAVE ■

INSERT -
.,二

3.8.2 PROGRAM EXAMPLES

3.8.2. 1
geared to l/4Hr, 1 /2Hr,

PG 3-71 OF

133-100-031

NUMBER
049-7005-10

. Used to cause the "insert” source scheduled 
.at the last event number (shown just ahead 

. of event 0000 in EDIT mode) to schedule
NEXT. If the program is in a LINK con­
dition, the insert must wait until all linked 
events in the cluster are played.

Used to join a network by means of a DEAD 
ROLL source. When the JOIN command 
occurs, the dedicated DEAD..ftOLiL source 
starts and the system updates to the event 
following the next UPDAT (UPD) flag 
which would contain the Dead-Roll source.

a pre­
determined event number. Used to 
periodically reset the format to create 
quarter hour, half hour, etc., forrpat 
blocks. See program examples which 
follow for further clarification.

UPDATING THE FORMAT - Most formats are 
or IHr resets to adjust 

the format to varying music lengths• The most 
basic approach to this type of programming is to 
over program the music format and update to the 
next commercial cluster at fixed times (typically 
:13, :28, :43, and :58 minutes for 1 /4Hr. formats).

May be used to leave the network. When 
activated, the system checks to see if the 
network source is still on the air. If it is, 
the system steps on to the next event. If 
it is not, nothing occurs.

Figure 2-9 in the INSTALLATION section of this manual 
illustrates how to connect the remote time functions to the 
system.



Figure 3-18 is

o
Note also that the music

sending the program

6

3.8.2.2

> 1

0
PG 3-， OF

133-100-031

NUMBER
049-7005-10

Dead Roll Source 
Legal ID 
Network
Jingle
Go .To Subroutine

The LINK functions at events C004, 0009, and 
0014, insure that if they are scheduled NEXT, 
they will go nON AIR" prior to the update. Ad­
ditionally the Video Monitor would display 
"UPDATE HOLD". Thas the voice outros would 
not be usurped, nor could the voice intro prior to 
source 14 air without source 14 following it. This 
is especially important if music in the pad routine 
is front or back announced.

JOINING AND LEAVING A NETWORK OR LIVE 
STUDIO (DEAD ROLL METHOD) - The following 
is typical of a normal network FORMAT, using 
a dead roll (pre，roll) source.

an example of how a 1/4 hour 
format might be programmed. Note that UPD 
(UFDAT) flags are programmed at the first 
event in each 1 /4 hour spot cluster (event 0100, 
0107, etc. ) with the first source to play immed­
iately following the UPD flag. Additionally 
observe that the schedule hour and minute can be 
programmed into the event containing the UPD 
instruction to identify the spot break when 
reviewing the program, 
subroutines which would be playing when, the 
update instructions occur have a Hpadn section 
created by the GO functions at events 0007 and 
0017. The GO functions send the program to 
event 0050 which, in the example, will cause the , 
system to alternate between source 11 and 12 
until the UPD function occurs 
to the main format. Note that if it were not 
desirable to just alternate between two sources, 
any number of sources could be programmed in ' 
the routine starting at event 0050. Note also that 
a RTN function must be scheduled at the end of 
pad routine (event 0054).



MAIN FORMAT (SPOTS)SUBROUTINE (MUSIC)
TimeContent TrayF unction Source Source S ray
.58

:08

00 03
50

：13

:21

:28
50

it

ii NOTE:
day

EXAMPLEFIGURE 3-18 1/4 HOUR FOR^i

12
11
12

13
09

09
01
XX 
00

08
01
00

08
14
11

28 
02 
XX 
00

12
13
09
11
12 
00

0111
0112
0113
0114

MUSIC (11)
MUSIC (12)

0012 
0013 
0014
0015 
0016 
0017

0008
0009
0010
0011

12
00

0115
0016
0017
0018

XX
XX 
02 
00

0050
0051
0052
0053
0054

0003
0004
0005
0006
0007

0107
0108
0109
0110

0103
0104
0105
0106

XX
XX

XX
XX 
01 
12

XX
XX

PLAY
PLAY
*RTN

UPDATE
STATION ID 
SPOT

SPOT
SPOT 
JINGLE

UPDATE
SPOT
SPOT

PLAY 
PLAY 
AVAL 
*SUB

09
XX
XX 
00

58
01
00

13
XX
XX 
08

MUSIC (Pad)
ii

V・T. (Intro)
MUSIC (14)
MUSIC (11)

PLAY 
PLAY 
PJLAY 
PLAY 
*RTN

PLAY 
LINK 
PLAY 
*RTN

PLAY 
LINK 
PJLAY
PLAY 
*GO

:UPD 
PLAY 
PLAY 
小SUB

PLAY
PLAY
PLAY
*SUB

PJLAY 
PLAY 
LINK 
PJLAY 
PLAY 
*GO

;UPD
PLAY
PLAY 
*SUB

MUSIC (12)
MUSIC (13)
V.T. (Outro)
MUSIC (Pad)
MUSIC )Pad)

Event A 
0100 
0101 
0102

• F unction

.PLAY
*SUB

Content
UPDATE
LEGAL ID

Event II 
0000~ 
oooi • 
0002

SPOT
SPOT
SPOT (Aval)

MUSIC (13)
V.T. (Outro)
MUSIC (Pad)
MUSIC (Pad)

XX = Typically changes from 
to day.

O
P­

N
U

M
BER

 
049,7005
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The designated Dead-Roll source (designat

programmed as shown in the foilov/ing example:

T ravSourceF unctionContent Event

58

01

25

3.8.2.3

PG 3 一弓 OF
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:UPD 
PLAY 
PIoAY 
PLAY 
PLAY 
*SUB

XX 
16 
01 
10 
06 
00

JOINING AND LEAVING NETWORK OR LIVE 
STUDIO (FADE TO NET METHOD).

NUMBER
049-7005-10

Additionally the system update 
source ・

The format to fade to network would begin with 
"fade" command (0020) followed by an UPD 
function and then the first event in the network 
sequence as shown in the following example：

The Dead-Roll source would have music selec- 
tions of a precise length (should be longer than 
any music normally found in the music format).

一 . ：w by

switch,U27 on the Universal Source board) starts 
at the precise time that the Join function occurs.

to the next UPD
Thus the network format would be

Thus if the Dead-Roll music length is 4・ 0 minutes 
and the ID is :05 seconds, the Join function should 
occur at XX:55:55 to bring the network in at 
XX:00:00. This starts the Dead-Roll source and 
schedules it next. At the end of the current uon 
air*' source, the Dead-Roll source fades "on1*. 
It is followed by the legal ID and then the network. 
At the precise time the network is to end, a 
LEAVE function would be executed by the Remote 
Time Clock advancing the program to the Jingle 
and then on to the subroutine starting at event 
0025. The network can, of course, be followed by 
anything including a SUB (go to subroutine) 
function.

Update 0553
Dead-Roll (4:00) 0554
Legal ID (:05) 0555
Net 0556
Jingle 055 7

0558



+CMD 
:UPD 
PLAY 
PLAY 
FLAY 
*SUB

nFadeH Command 0053
Update 0554
Legal ID (:05) 0555
Net 0556

0557 
0558 

**XX = Correct Hour
To execute the fade to network, an Update from

3.8.2.4

PG 3-75 OF

NUMBER
049-7005-10

Edit Mode ..
Time Edit Mode ”
Operate Mode (no Time Functions)
Operate Mode (with Time Functions)

REAL TIME INSERT - If a Remote Time Clock i 
INSERT instruction is executed, the system will 
insert the source programmed at the last event 
number (shown just ahead of event 0000 in EDIT 

a

VIDEO MONITOR FORMAT - Figures 3-19 through 3-22 illustrate the 
format, range of information, and purpose of each section of the Video 
display for:

mode) as the NEXT event. If the system is in 
LINK condition, the linked sources must air 
before the "insert” can occur.

the Remote Time Clock function needs to occur 
approximately 8 seconds prior to the time the 
network starts (3 seconds for the fade and 5 
seconds for the ID). As the system scans past. 
event 0553 the "fade11 command is executed. 
The system stops at event 0555 (since It follows 
the UPD functi,og^and schedules the ID (01 01) 
next. At the end of the fade time out, the ID 
would air followed by the network. At the precise 
time the network is to end, a LEAVE function 
would be executed by the Remote Time Clock 
advancing the program to the Jingle and then to 
the subroutine starting at event 0025. The 
network can, of course, be followed by anything 
including a SUB (go to subroutine) function.

EventContent F unction Source T ray

3.9

o
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Or:

〈EDIT FUNCTION?

oFIGURE 3-1。 EDIT DISPLAYo

0123 
0124 
0125 
0126 
0127 
.0128
0129 
0130 
0131 
0132 
0133

SOURCE?
TRAY?
.EVENT?
I GO TO?

COMMAND?
:ENTER?

PLAY 02 15
PLAY 13
LINK 07
PLAY 11
PhAY 14
PLAY 12
AVAL
:UPD 0122
FLAY 11
PLAY 14
PL1Y 12

0

n
u

m
ber

049-7005
—1

。
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FIGURE 3-20 TIME EDIT DISPLAY

SERIES 7000/ 1A RTC

MO TU WE TH FR SA SU 12 123456789 10 11 AP MIN/S FUNCTIONS

* * ** * * ♦ * * * * * * * * * * ❖ * 13:00 IN JN EX 01

MESSAGES:

<EDIT DAY?
or

EVENTS AVAIL = 0094

1 ：、, v' 
H!

MO 02:13:00 AM
IN JN EX 01

MO 02:20:00 AM
LV EX 02 —

SET TIME?
DELETE ENTRY?
ENTRY MISSING
MEMORY FULL

MIN?
SEC?
A/P?

SU 10:43:50 PM
UD FD

SU 11:13:10 PM
UD-------------

MO 01:00:00 AM
ST -- EX 08

MO 01:13:00 AM
IN JN EX 01

MO 01:20:00 AM
LV EX 02 --

•

・.
・
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U
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:竺护:'

STATUSERRORSSEQUENCEEVENT

courcc.
*RTN

Insc rt Soilrcc scheduled next.

Tinie Upgn lc requested b\it "LINK'' event io next.UPDATE HOLD

——

Y —

y

ss*SUB 0500

Syetem 坷 in Subroutine called by Event 0025.

FIGURE 3-21 OPERATE DISPLAY (NO TIME FUNCTIONS)

01
CL = 01

y …Silence Sense
Y -

PLAY 12
PLAY 13

PLAY 01 15
LINK 02 35

0395 SS
0020 CL

<AIR
<NEXT

INSERT NEXT 
0950 PLAY 12

ON AIR
STOP REQ

EDIT BUSY 
TIMEGATE OFF

0025

■* *— System "on the alr"・
—— SyMcm to STOP at endcurrent

Close Leep or Silence error hae occurred.
Power Failure, .. <
LoRgef FaHtrre. 八 "八,… 
Transmiltcr Silence detected.
"Reset MemDry" (CTRL "R") has been activated.

Another terminal Is In uae ediling program. 
Real Time Function Disabled (CMD 0011). 
Source scheduled next Ib In "PLAY" mode. 
Program listing Io terminal.
1'roRrnm loadinR Irom tcriiiinal.

errors.
Clgse 以叩 errors.

NEXT NOT READY一 一
Y •一

AVAL 
♦SUB 0504 , 
PLAY 14 
PLAY 12 
*GO 0500 
PLAY 1 1 
PLAY 12 
PLAY 13 
♦ RTN 
：UPD 01 28 
PLAY 01 02 
PLAY 02 15 
♦SUB 0508 
PJL-AY 12

LISTING 
LOADING 
♦♦♦ALARM*** 
ERROR 
POWER FAIL 
LOGGER FAIL 
XMIT OFF 
CLEAR MEMORY?*：

"ON AIR" EVENTS-0501 
NEXT EVENT T-0502 

• 0503 
0026 
0027 
0028

；00Z9
*： 0504 

0505• I E6 
0500 
0501 
0502

• 050$ 
0070 
0031 
0032 
0033 
0508

ooo

O
F
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ERRORS STATUSSEQUENCEEVENT

UPDATE HOLD

*SUB 05000025

System i.8 in Subroutine called by Event 0025・

I

FIGURE 3-22 OPERATE DISPLAY (WITH TIME FUNCTIONS)

< AIR 
<NEXT

0395 SS
0020 CL

0501 
0502 
0503 
0026 
0027 
0028 
0029 
0504 
0505 
0506 
0500 
0501 
0502 
0503- 
0030 
0031 
0032 
0033 
0508

UD FD -------
SA 12:43:00 AM

UD------------
SA 12:55:50 AM

JN------------
SA 01:05:00 AM

LV------------
SA 01:13:00 AM

UD 一 -------
SA 01:15:00 AM

EX 01 —- -
SA 01:28:00 AM

UD EX 02 --
SA 01:43:00 AM

UD------------
SA 01:55:50 AM

• JN-------------

“ON AIR” EVENT 
NEXT EVENT

ON AIR
:STOP REQ

'EDIT BUSY
：TIME GATE OFF 

NEXT NOT READY 
LISTING 
LOADING

. ***ALARM*** 
ERROR
POWER FAIL 
LOGGER FAIL 
XMIT OFF
CLEAR MEMORY?

；REAL TIME 
SX 12:00:00 AM

SOURCE TIME
02:12

TIME EVENTS

SS = 01
CL = 01

SA 12:24:57 AM <NEXT ； INSERT NEXT 
0950 PLAY 12

,PLAY 12 
PLAY 13 
*RTN 
PLAY 01 15 
LINK 02 35 
AVAL 
冰SUB 0504 
PLAY 14 
PLAY 12 
♦GO 0500 
PLAY 11 
PJLAY 12 
PLAY 13 
♦RTN
:UPD 01 28 
PLAY 01 02 
PLAY 02 15 
*SUB 0508 
PLAY 12

F幽
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ECODE RECdRD'PROCEDURE3.10
3. 10. 1 CRT SETUP

o3.10.1. 1

3. 10. 1.2

NOTE: With CAP LOCK set to ON,

3. 10. 2 PREPARING MESSAGE FOR ENCODING

b.

oNOTES:
required, type an *

2.

as

CHARACTERS PER SECOND

* Normal rate for 7000 Encode Centers

ENCODING A CARTRIDGE.3. 10.3

ofollowed by

OF

133-100-031

10
27

In determining message length, note that the encoding is not 
sent to the cart for approximately 2. 5 seconds, and then data

VEL software which does not allow further logging after 
RETURN is sensed.

d.
e・

all 
letters will be in Upper Case. To print 
Lower Case letters, set CAP LOCK to 
OFF.

FRONT OF CRT
a. CAP LOCK to ON.

Pla.ce Encode Center mode select switch to PLAY 
ONLY.
Erase CRT by pressing SHIFT and CLEAR simu.1- 
taneously.
Type desired message (up to 45 characters including 
spaces).
Press RETURN.
Press LINE FEED.

somewhere

BAUD 
110 
300*

Pl孕ce curser  
of message. (It is sag.jested to use HOME key 

key as required. )___________
NUMBER ——

049-7005-10

rser at beginning of line ...allowing last line"

PG 3-80
     …

ON REAR OF CRT
a. BAUD to "5"・
b. CABLE to "MODEM".
c. POWER to ON.

If more than 45 characters are
in the first line. This will defeat the RETURN lockout in the

is transmitted at a rate as established by the BAUD rate 
follows:



b.

Q
e・

VERIFYING THE ENCODING3. 10.4

the CRT (assuming cart was

o

Q
PG 3-81 OF
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c.
d.

NUMBER
049-7005-10

Place the Encode Center mode select switch to 
PLA.Y ONLY.
Erase the CRT by pressing SHIFT and CLEAR 
keys simultaneously.
Place cartridge in recorder.
Press recorder START switch. After 
approximately 2. 5 seconds, the message should 
begin printing on 
cued properly).

Place Encode Center mode select switch to 
RECORD & CRT VERIFY PLAY.
Place Cartridge to be encoded in recorder.
If audio is to be recorded simultaneously with 
Encoding, press RECORD switch on recorder. 
Press Recorder START switch. After approximate y 
2・ 5 seconds, the Curser should jump to the 
beginning of the message and start scanning the 
message, coming to rest at the beginning of the 
line following the last line of the message.



3.11 DUMP AND LOAD PROCEDURE

3.11.1

3. 11.2 DUMP PROCEDURE -

Start the recording device.a.

b.

0LOAD PROCEDURE3.11.3

a.

b.

c. sent

gap

d

0
PG 3-82 OF
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NUMBER
049-7005-10

On the main Control Video Terminal, simultaneously 
press the "CTRL" and HDU keys. This starts a dump 
of the entire memory to the recording device.

Start the loading device. Note that if data is not 
within 5 seconds, the system will abort the Load mode. 
Additionally, if for any reason there is a 2 second 
in data, the Load mode will be aborted.

If it is desired to abort the Load mode, press UESC*• 
on the main Control Video Terminal.

On the ma in Control V ideo Terminal, s imultane ous ly 
pgs "CTRL” and "FM.

If it is desired to abort the dump, press "ESC" on the 
main Control Video Terminal.

Prepare the loading device so that data is ready to be 
sent as soon as the device is started.

GENERAL REQUIREMENTS - Dumping to hard copy or tape 
or digitaland loading from tape (TTY punch tape or digital cassette 

of a Serial 1/O boa rd. Thas the 
or to load the 

20ma loop device.
Additionally,- the Serial I/O- switches and' jumpers' mast be 
correctly set for the peripheral device a-nd U12 switches 1 
through 4 must be set up for the Load/Dump Terminal (ref­
erence Section 6・ 0 of this manual).

tape) is done by means 
peripheral device used to receive the dump 
system memory must be an RS232 or



♦

EMERGENY "MANUAL OVERRIDE” MODE3. 12

3.12.1

3.12.2 SETTING THE SYSTEM IN MANUAL OVERRIDE MODE

FIGURE 3-23

3.12.3 OPERATING PROCEDURES

CUE

TIME

AUX 1

3.12.4 ADDITIONAL NOTES

NUMBER

049-7005-10

PG 3-83 OF
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Open the Monitor Panel at the' top of the Control Rack. 
Set /AUTO/MAN switch on the Audio Control board 
(located at far left of rack) to MAN (see Figure 3-23).

Set the SOURCE select switch on the Monitor Panel to 
the "TYPE” of source to be placed on the air as follows:

AUTO 

y 
MAN

Do not audition sources while in MANUAL OVERRIDE 
mode, as they will be placed "ON THE AIR”.. 、
Silence Sense is not active in this mode.

GENERAL - In the event of a failure which results in the loss 
of ability for the system to properly schedule Audio Sources, 
MANUAL OVERRIDE mode may be used to allow Audio 
Sources to be started and placed nON THE AIR” manually. 
The following describes the steps to get into MANUAL OVER­
RIDE mode, and the operating procedures.

sourceManually start the desired source. Note that the 
will stop itself xn the normal manner.
Continue to start new sources as each, source comes to 
an end of each selection. Note that if a new source 
“TYPE” is to be aired, the SOURCE select switch on - 
the Monitor Panel must be set to the correct position 
before that source will go "ON THE AIR”.

All normal sources (those which do not fit the 
following categories) 
Audio Clock

NETWORK - Network or Studio Sources
Source connected to AUX 1 input

AUX 2 - Source connected to AUX 2 input



c.

0does

-X.

3.12.5
return to normal automation

control.

0

o
PG 3-84 OF
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NUMBER
.049-7005-10

In Manual mode, the Video Terminal is placed in a 
"TEST” mode which disables the normal EDIT inter 
tests (Valid Source, Tray, adjacent tray,

* Source require tray data, etc. ). See Section 7. 0 
Addendum for more detaiis.

RETURN TO AUTO MODE - Place the AUTO/MAN switch 
(see Figure 3-23) to AUTO to
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AUDIO DISTRIBUTION BOARD
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SECTION 5. 0 THEORY OF OPERATION
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CONTROL CHASSIS 
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ROM BOARD 
RAM BOARD 
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SERIAL VO BOARD
REAL TIME CLOCK BOARD 
VEL BOARD 
DEBUG BOARD

AUDIO CHASSIS 
5 3.1. 
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ACCESSORIES 
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THEORY OF OFExtATION5. 0

5. 1

follows.

5.1.1

5. 1.2

5.1.3

NUMBER:

131-700-007

PAGE 5-2 of

133-100-031

Control and Audio Chassis are discussed in 
respectively. A general discussion of each major system element

The backplane is a "bus" type (pin 1 of each connector is tied 
to pin 1 of all other connectors and likewise for pin 2, etc.) 
allowing any board to plug into any available slot. Connection 
to peripheral devices (Video Terminals, etc. ) is made via 
connectors movuited to the edge of appropriate boards toward 
the front of the rack cabinet.

CONTROL CHASSIS - This chassis contains the micro­
processor electronics^ memory, and electronics for inter­
facing Video Terminals or Monitors, Printers, Remote 
Controls, and Remote Clocks.

SYSTEM BLOCK DIAGRAM (Reference System Block Diagram, 
114-700-001). The main elements of the system are the Control 
Chassis, Audio Chassis, Expansion Audio Chas sis (optional), Power 
Supply, Local Status Panel, and Video Terminal. A single 60 wire 
cable from J 1 on the CPU board to Ji on. the Audio Control Board ties 
the Control Chassis to the Audio Chassis. The Power Supplies connect 
to each chassis via the Power Distribution Board which contains three 
terminal blocks wired in parallel. The Local Status Panel connects to 
the Audio Chassis via J4 on the Audio Distribution Board. Details of the 

paragraphs 5.2・1 and 5・ 3. 1

EXPANSION AUDIO CHASSIS (Optional) - This optional 
chassis is in all respects the same as the Audio Chassis 
(paragraph 5. 1.2). Lt is used to expand the audio source 
capability from the sixteen (16) available with a single Audio 
Chassi^ to as many as thirty-two (32)・ The two Audio 
Chassis are tied together via a cable connected to J3 of each 
Audio ©iatribution Board (location XA19). Two additional 
Expanoipn Audio Chassis may be added bringing the total 
system capability up to sixty-four (64) audio sources.

AUDIO CHASSIS - This chassis contains circuitry to de­
termine which audio source to air, schedule next, or pre- 
roll. Additionally all audio processing and switching is 
controlled by this chassis as well as monitoring for silence 
sense, loss of air signal, and verifying that a source actually 
started. Each audio source requires a Universal Source 
Board which controls starting and stopping the source as well 
as decoding random select data, detecting switching tones, 
and switching audio.



POWER SUPPLY - The Power Supply consists of four (4)5. 1.4

o battery to

5. 1.5

a "Silence Sense11

6 5.1.6

PAGE 5-3 OF

L・R audio for display on the meters, 
displayed on Channel A only.

NUMBER:
131-700-007

VIDEO TERMINAL - The Video Terminal is the device 
normally used to input data to the system and display data 
from the system. It interfaces to the system through a 
Serial I/O board. Detailed operating procedures for the 
Video Terminal are discussed in. Section 3.0 (OPERATION) 
of this manual.

The audio monitor VOLUME 
on this panel. Light emitting diodes 

the Audio Control board display on the left 
or "Closed Loop11

This is Ln conjunction with, a push button.

modular Power Supplies (+5V, +15V, -15V, and +24V) as well 
as a battery charger and +5V Regulator used in conjunction 
with the battery to power the memory elements ox the CPU, 
RAM, and Real Time Clock boards in the event of loss of 
normal +5V by means of the +5VH (HELD) power line.

LOCAL STAT US PANEL - This panel, normally located at 
the top of the control rack, contains two VU Meters' for 
monitoring audio levels. A MODE switch selects L + R, 
NORMAL, or L-R audio for display on the meters. L-R is 

A SOURCE select switch 
selects PROGRAM (source non air"), CUE (sources.-Sot non 
a.irH), TIME (audio clock), NETWORK, or one of two avail­
able auxiliary sources to display on the VU Meters as well as 
on the audio monitor speakers, 
control is also located 
(LEDs) located on 
side of the panel if 
condition occurs.
ALAB.M switch which lights when an alarm condition occurs. 
Additional LED1 s indicate when "Silence Sense11 is DIS- 
ABluED or FADE is enabled. Additional L£Drs on the 
Universal Source boards display through the panel to indicate 
which source is ON AIR, NEXT, and if any sources are Ln. a 
PRE-ROLL condition.



5.2

5.2. 1

0
the system

Serial I/O board.

0

0number：

131-700-007

PAGE 5-4 OF
133-100-031

5.2. 1.1

率RAM BOARD - The Random Access Memory 
board contains the changeable memory where the 
unique information such as Audio Source number, 
Tray Data, and special instructions are stored. 
Additional RAM boards may be Installed to expand 
the memory capability.

*ROM BOARD - The Read Only Memory board j 
contains the non-changeable memory which causes* 
the Microprocessor based system to act uniquely 
as a Broadcast Automation system. Each system 
has at least one (1) ROM board which allows the 
system to perform all the standard tasks. 
Additional ROM boards may be installed to add 
additional capability to the system.

*FARAXjXjEXj I/O BOARD - This board is utilized 
to drive or receive data from remote devices. 
Eight (8) SFDT relays (KI through K8) are 
provided for driving the remote devices. Four 
(4) photo isolated inputs (U1 through U4) are 
provided to allow the remote device to send data 
to the system. Additionally four (4) SPST relay

■*CPU BOARD - This is the main system control 
board where all system decision making occurs 
and control signals originate. It contains the 
Central Processing Unit (CPU), scratch pad 
Random Access Memory (RAM), user RAM on 
level 1 systems, and a Vectored Priority 
Interrupter Encoder.

CONTROL CHASSIS
,温小

BLOCK DIAGRAM (reference drawing 114-700-002).

GENERAL ■ The Control Chassis is the main 
thinking element for the system. It contains 
eight (8) basic boards whose responsibilities are 
outlined below. Note that depending on 
configuration, there may be more than one RAM, 
ROM, Parallel I/O, or



n
.isolated inputs (U1 through U8)

6

6 NUMBER:

131-700-007
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ROM board with a program that allows the 
to interrogate and/or test a specific

*DEBUG BOARD - The Debug Board is essentiall|r 
a 
user 
memory location or group of memory locations.

manual BAUD 
type" coding

*VEL BOARD ■ The Verified Encoded Logging 
board interfaces the system to the logging device. 
It contains a 3. 5KHz detector to convert the 
3. 5KHz amplitude shift keying (ASK) logging 
signal from the Audio Source tape to digital form. 
Additionally the board contains RAM for storing 
changing data, (time, source number, tray 
number, special codes, etc.), ROM for fixed 
messages (Music, News, etc. ), a baud rate 
timer, and a driver for serial RS232 or 20xna 
current driven devices.

outputs (K9 through. K12) and eight (8) photo- 
are provided 

for interfacing Remote Control Devices to the 
system.

*SEKIAL I/O BOAKD - This board interfaces 
devices requiring serial RS232 or 20ma current 
drive. It allows for automatic or 
RATE seiection as well as device 11 
by means of dual in line (DEP) switches.

*REAL TIME CLOCK - This board controls time 
oriented functions, program updates, and drives 
remote clocks. It contains a 6502 micro­
processor, a 4 meghz crystal controlled clock, 
a Peripheral Interface Adapter, and the user 
RAM for real time functions.



5.2. 1.3

o
— 一：.

-5.2. 1.5

number：
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5.2.1.4
*,

and all other pins. Thus the pin assignments 
shown for Pl of the CPU board apply for all otE

5.2. 1.2

are
used to identify the specific memory IC (i・ e・ U5)

PERIPHERAL EQUIPMENT - Peripheral equip­
ment such as Teletypes, Printers, Video 
Terminals, etc., are tied to the Control Chassis 
via connectors mounted near the edge of the 
specific board associated with that board. Cables 
are accessed from the front of the Control Rack.

BUS STRUCTURE - The Control ChaZs back- " 
plane is of a "bus'1 nature. That is pin 1 of all 
connectors are tied together. Likewise for pin 2o
boards in the chassis. The Control Chassis Block 
Diagram indicates which signals are actually used 
by each, board even though all signals go to all 
boards. This bus structure allows a^ny board in 
the Control Chassis to plug Into any available 
slot.

ADDRESS BUS - Pins 18 through 25 and V through 
C are allocated for the sixteen bit Address bus 
(A0 through A15) used primarily for addressing 
specific memory locations within the system. t 
Since each, line represents one binary bit, up to 
65, 536 memory addresses can be accessed (see 
explanation of binary and hexadecimal in the 
Appendix). A0 through A9 are generally used to 
locate a specific memory address within a 
specific memory IC while A10 through A13

and A14 and A15 identify the specific board de­
sired (i・e・ RAM Board).
DATA BUS - Pins 14 through. 17 and R through,厂 
are allocated for the eight bit Data bus (D0 
through D7), on which data is transferred between 
system elements. Most boards can both be 
written to or read under CPU control. The ex-.. 
ception to this is the ROM board whicii can only*

- • - . .. J. >• ..... ...... • *

be read.^
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interrupt priority encoder, and bi­
directional buffers to allow communication to and 
from the audio chassis.

instructions are to be placed or from 
where they are to be fetched. It 
responds to interrupts from system 
peripherals by going to a specific 
location in memory for instructions 
dealing with interrupts after first 
storing necessary data such, as what 
location, in the program it is leaving 
and the status of decision "flags" within 
the CPU Thus after dealing with the 
interrupt, it can return to the program 
it left.

CONNECTION TO AUDIO CHASSIS - The Control 
Chassis is connected to the Audio Chassis by a 
single 60 wire cable from JI of the CPU board to 
JI of the Audio Control board.

5.2.2. 1 GENERAL - The Central Processing Unit (CPU) 
board is the control center for the system. It 
contains the Zilog Z80 microprocessor unit with, 
its associated buffers and crystal controlled 
clock, ROM and RAM needed for basic program 
execution, an

MICROPROCESSOR BASICS - For those who are 
not familiar with microprocessor techniques, the 
following discussion should help in under standing 
basic operation and terminology. The followuig 
basic elements make up a microprocessor system：

Read Only Memory (ROM) is a type of 
memory into which information has 
been permanently placed. Therefore 
no new information can be placed in it

The Central Processor Unit (CPU) xs the 
control element of the microprocessor 
system. It determines where in memor r
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Programmable Read Only

RAM -

replace what

ADDRESS BUS - (Reference paragraph. 5・2.1.3)

6 DATA BUS - (Reference paragraph 5・2・ 1. 4)
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The basic operation, of a microprocessor is to 
step sequentially through memory addresses 
gathering or transferring data, making decisions 
based on data received, jumping to different sub­
routines, and responding to interrupts. The 
microprocessor is always busy doing something, 
though it may spend most of the time in a general

FIRMWARE - This term refers to the specific 
list of instructions which have been 
permanently programmed into the 
ROM，s・ Most programs consist of 
many small programs called sub­
routines.

其…

Q

and each time a memory location within 
the ROM is interrogated, it will always 
give out the same data. Thus they are 
unaffected by power failures and are 
used to store the unchanging system 
program (firmware). Most ROME 
begin as 
Memories (PROM) which are programxn 
(by special programming devices) for 
the specific location, within the system 
where they are used. Thus ROM's 
cannot generally be interchanged.

Random Access Memory (RAM) is a 
type of memory which can be changed. 
It will place the current contents of a 
memory location on the Data bus when 
addressed and told the CPU wishes to 
"read" the data. When addressed and 
told that the CPU is "writing", it will 

was stored in the ad­
dressed location with new data presentee 
on the Data bus.
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NMI (Non-Maskable Interrupt) - Input, highest 
priority interrupt.

CPU - U9 is a Z80 CPU. All decisions and con­
trol originate from this IC. The following list 
defines the function of the Input/Output pins. 
Note that with the exception of the address (A0 
through A15) and data (D0 through D8) pins, all 
lines go "low" when activated.

A0 through. A15 - Output, 16 bit address bus 
(nhigh**= true).

housekeeping routine updating the operating 
display, checking the ready status of sources, 
and sending out Random. Access Data.

BUSRQ (Bus Request) - Input, used to cause 
Address bus, Data bus, and Control bus 
to go to high impedance state so 
another device can control these buses.

The following example illustrates a simple 
operation. The microprocessor is in a normal 
housekeeping routine when an interrupt occurs. 
It then fetches a vector address relating to the 
specific interrupt line causing the interrupt. For 
our example, assume it was 1R3 which responds 
whenever a 150Hz tone switch closure or 25Hz 
tone is detected for the source which is 11 on the 
air”. Determining this, it then goes to a routine 
in memory starting at the vector address which 
causes the next audio source to start. The 
microprocessor then, returns to the housekeeping 
routine.

WAIT (Wait) - Input, used to place the CPU in a 
wait state in the event memory or I/O 
device is not ready for a data transfer.

D0 through D7 - Input/Output, 8 bit data bus、； 
("highly true).
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1 NUMBER:

131-700-007
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Ml (Machine Cycle 1) - Output indicates that the 
current machine cycle is the OP code 
fetch cycle of an instruction execution.

RESET (Reset) - Input, used to initialize the CPU 
to start address 0000.

WR (Memory Write) - Output, indicates the CPU 
' data bus holds valid data to be trans­
ferred to memory or I/O device.

MR EQ (Memory Request) - Output, indicates that 
a valid memory address is on the Addre 
bus.

NOTE: At the time this manual was written, only nstatic11 
memory (which does not require refresh) was used in the 
system.

RD (Memory Read) - Output, indicates the CPU 
wants to read data.

IORQ (Input/Output Request) - Output, indicates 
that the lower half of the Address bus 
holds a valid I/O address. Also goes 
"low" with Ml when an interrupt is 
being acknowledged.

INT (Interrupt Request) - Input, used to cause 
the CPU to go to the interrupt program 
when a device needs service. Interrupt 
request is ignored if internal interrupt 
enable flip flop is not enabled or if 
BUSRQ i.s "low”.

RESH (Refresh) - Output, used tn conjunction with 
MR EQ to create a refresh read cycle 
for "dynamic*1 memories.

HALT (Halt State) - Output, indicates a software 
(or firmware) HALT instruction has 
been executed and that the system needs 
an interrupt before operation can resume.
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higher than 2. 4VDC

5.2.2.5

U8 and U16 are tri-state non-inverting bi-direc-

NUMBER:
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BUSAK (Bus Acknowledge) - Output, u^cd as a |z
• handshake signal after a 3USRQ to ack­
nowledge to an external device that the 
Address bus, Data bus, and Control 顷.弓 
have gone to a high impedance state ()

CRYSTAL CLOCK GENERATOR - U6 in con­
junction with R7, R11, C23, C24, and the 3- 6864 
MHz crystal make ap the basic crystal controlled 
oscillator. The network is designed to be unstable 
and thus to oscillate. Note that as 
"high" so

U6-13 goes 
does U6-10. This brings U6-2 "low11 

which brings U6-13 "low”. U6-13 being forced 
"low" starts the cycle in the other direction. R7 
and R11 form a voltage divider which allows Uo-2 
to pull U6-13 no higher than 2. 4VDC on the "high" 
cycle. 2・4V is tn the unstable region for TTL 
gates. The addition of the 3. 6864MHz crystal 
which has a very low impedance at that frequency 
reinforces and stabilizes the oscillations at 
3. 6864MHz. U5 sharpens up the waveform and 
clocks U4 causing U4-15 to change state each time 
U5-12 goes positive. Thus the C LOCK 
frequency at U4-15 is 1. 8432MHz.

a high impedance state 
allowing the external device to control 
these buses•

CPU BUFFER CIRCUITRY - U10, U18, U23, 
U27 are tri-state non-inverting buffers for the 
Address and Control bussea. Normally the 
buffers are enabled but if BUSAK at U9-23 goes 
"low", Ul-11 goes ,,lown forcing U6-4 Hhighn dis­
abling the buffers. Additionally tf RFSH and 
MREQ go "low11 simultaneously (dynamic RAM 
refresh cycle), U2-6 will go "low11 and if the 
"STEAL EN” jumper is installed, Ul-11 will go 
nlown forcing U6-4 "high". Note that each tri­
state buffer has only two control lines. Pin 1 
controls gates A through D while pin 15 controls 
gates E and F・

r~ • ' _p _________

tional buffers used to control exchange of data



Control Pins Input/Output

1 15 DO RO DI

Lo

Hi
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o NUMBER
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PG OF 935-13

Hi
Lo

L.P

Hi

Lo
Hi

L_<]_ 
Hi Z Open State' 
Invalid State

between U9 and the Data bus. The following chart 
shows the data flow direction for the varying 
states of pins 1 and 15.

Normally the two control pins follow each other 
due to Ul-8 tracking Ul-9. However, during a 
BUSAK or RFSH cycle, Ul-11 goes "low" forcing 
Ul-8 HlowH while Ul-9 will be "high11 setting U8 
and U16 to the high impedance open state.

MEMORY - The CPU board contains one ROM 
(U35) and six RAMS (U28 through U33). The 
ROM contains the instructions required to 
Initialize the CPU (U9)» auid a basic diagnostic 
.program caUed “ROM OH (Ref. DEBUG PRO­

CEDURE, Para< 7. 5 in TROUBLESHOOTING 
Section). The RAMS are used for temporary 
storage of data needed by the CPU and all or 
part (if system contains expansion RAM of the 
user Program.
Address lines A0 through A9 determine the de­
sired memory location while A10 and All de­
termine which Memory IC is desired. A12 and 
A15 in conjunction with DECDI (held nHI11 by

or controlled by otherbackplane pull-up resistor
RAM board(s) if installed) verify that the address 
is for the CPU board. U50 decodes address 
lines A10 through A12 to determine which memor; 
IC is desired and asserts the appropriate Chip 
Select (CS) Line "low". Ln order for U50 to de­
code the address, pins 4 (G2A) and 5 (G2B) must 
be "1。叱七 Pin 4 will be Hlown as long as DECDI 
at Pl-M is "high" and address line A15 Is "low". 
Pin 5 is pulled low11 when. IRD (read) or LWR 
(write) and IMREQ (memory request) go "low” 
simultaneously. The following chart illustrates 
the selection code.
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1R0 
1R1 
1R2 
1R3 
IB. 4 
1R5 
1R6
1R7

* IR1 comes from Serial I/O board only if 
system does not contain a Real Time Clock 
board.

-------
L = L 亟.
H = High*_
X = Irrelevant

The above chart points out that the RAMS work in. 
pairs with one RAM dealing with Data bus lines 
D0 through D3 while the other deals with D4 
through D7・ The state of pin 10 of each RAM 
determines whether the CPU is to read from or 

= read, N1 ow" - write'o
INTERRUPT CIRCUIT - Interrupt s ignals come 
into this board either from the Control chassis by 
way of Pl or from the Audio chassis by way of 
JI. The following chart indicates the assignment 
for each of the eight interrupt lines:

L 亘 £ 
h"

H
T亘
H

L 
Z 
Z 
L

Select Chipis) 
U3 5
U28 & U31
U29 & U3?
U30 & U33 —

Y0 Y1 Y2 Y3
2「H 汀
3 L 宜
五 _ H L?
H~H~H

H
H
H
L

Not used
1 PPS (from Real Time Clock or SIO)* 
VEL or LOAD/DUMP (Rx/Tx Rdy) 
EOM (End of Message) 、
Not used
PIO (Parallel I/O)
Source Interrupt Request (1SRIR) 
Video Terminal (Rx/Tx Rdy)
& other SIO boards.

A9 A10 All A12
L L
X H ' H
X L ； H
X H~
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The RESET switch (located near the top edge of

atively slowly

1 “GE 5-15 OF

NUMBER:

131-700-007

► nlown. Since U51-13 
is being held "low" by the INT REQ output of U36, 
U51-11 goes nlown causing U47-8 to go ulown 
enabling the nInstruction, InputsM (10 through 13) to 
U36. Additionally, multiplexer U38 outputs (Za 
through Zd) look at the inputs I0A through I0D 
which are either tied to ground or +5V. This 
forces a vector address (determined by which. 
Interrupt is requesting service) to be set up on the 
V0 through V2 lines. The CPU reads this vector 
address and proceeds directly to that address to 
service the interrupt.

RESTART and RESET CIRCUITS - There are two 
momentary push button switches located on the 
edge of the CPU.board. The one located nearest 
the 60 pin edge connector is the RESTART which 
when, pressed creates a Non-maskable interrupt 
(NMI) which causes the microprocessor to vector 
to a "monitor” routine allowing simple debugging. 
U14, R3, and C11 (sheet 1) serve to debounce 
switch S2 while schxnidt trigger U22 sharpens the 
pulse*

the board) not only resets the CPU to addre.ss  
0000, but also resets all system logic in both the 
Control and Audio chassis to an initialized state. 
U14, R1, and Cl (sheet 2) serve to debounce * 
switch SI while U5 sharpens the pulse. U3 buffers 
the RESET pulse to the CPU (U9) and the Control 
and Audio chassis. Note that when power is first 
applied, U5-1 will be "low" and will rise rel- 

as Cl charges. Thus when power

are all normally "high" signals which go 
"low" when asserted. They are presented to U39 
and U43 whose output goes nlown if either input 
goes "low". A ulown at any of the P0 through P7 
inputs of U36 causes U36-9 (INT REQ) to go HlowH. 
This causes U42-3 to go "low" creating an in­
terrupt to the CPU U9. U9 in turn, when available 
to service the interrupt, will assert IORQ and Ml 
"low" requesting a vector address from U36. This 
,causes U51-8 (sheet 1) to go



the system to go to
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Since its data cannot be changed, it is equipped

0
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AUDIO CHASSIS BUFFERS - U2 0 and U21 are bi­
directional Data bus buffers which transfer data 
to and from the Audio chassis under control of 
U1 and Uli. Referring to the chart in paragraph 
5. 2.2.5, note that when IRDBE (Read Bus Enable) 
at Jl-34 goes "low”，Ull-5 goes "low" causing 
U20 and U21 pins 1 and 15 to go "low" allowing 
the CPU chassis to read Data from the Audio 
Control chassis. When LRDBE is "high”, pin 1 of U2 

..& pin I of U21 are ”high"& pin 15 is v_nder the 
control of U47-6 and the state of 3RD causing U20 
and U21 to be in the Hi Z open state (3RD "low”) 
or to write data to the Audio chassis. If the I/O 
DISABLE switch (S3) is switched to ground, U20 
and U21 pins 1 go "high" (U11B is disabled by 
U6-8 going "high"), and pin 15 goes "low", setting 
the buffers to the "hi" impedance open state. This 
switch would only be used to block data from the 
Audio chassis during test conditions.

GENERAL - The ROM board is a general usage 
board, however the ROM chips are specifically 
programmed for the specific IC location where 
they are placed.

CAUTION: Do not exchange ROM chips with ROMS on its 
厂 own or any other ROM board, unless spe- 

cjlic^lly directed to do so by Cetec Broadcast 
Group.

is first applied, all RESET lines are "low” causing 
an initialized state# Addition* 

ally, should +5V be lost momentarily, C 1 will 
rapidly discharge through R1 and CR1 to create 
RESET as soon as power is restored.

U11, U25, and U46 buffer the Control bus, while C' 

U24, U25, and U26 buffer the Address bus to the 
Audio chassis. They are tri-state buffers which 
are normally enabled by U6-8. The are disabled 
if the I/O DISABLE switch is switched to ground.
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Address Line 15 14：13 12 11 10 ； 689 7 5 3 2 104

Binary Weight 8 4i 2 8 4 | 1 8 4 2 1 8 4 2 1

Board j Chip Select [ Chip Address

0

NUMBER:
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only to place data 
CPU requests

jumper line states, U20-8 arid U20-11 both go "low1 
pulling U27-3 MlowH enabling U23-4 (G2A) and 
U25-19 (G2)..When the CPU asserts the 1MREQ 
and 1RD lines "low" simultaneously, U27-6 goes 
•«lown enabling U23・5 (G2B) U25-18 (Gl). With

Thousands 
1000-FFFF

Hundreds 
100-FFF

Tens
10 - FF

Address lines A0 through A9 address the specific 
memory location desired within each ROM chip. 
Address lines A10 through A13 further define 
which specific ROM chip is desired by means of 
the 4 line to 16 line decoder U25 which, when 
enabled by having pins 18 and 19 both "low" pulls 

output nch.ip select** line "low" depending

on the Data bus when the 
a "read".

ADDRESSING - The following chart shows the 
assignments for the 16 Address lines.

Units 
0 - F

Since the ROM board is general purpose, it may 
not have IC 1 s in all ROM locations (U1 through 
U16).

only one 
on. the binary input at pins 20 through. 23 (ref­
erence Truth Table for 74LS154 in HIC Sub­
stitution Charts*1 in Appendix). Address lines 
A14 and Al5 further define on which ROM board 
the desired ROM chip is located. This is accom­
plished by means of jumpers on header U22 in con­
junction with exclusive or gates U20 C and D・ The 
jumpers are factory-wired and should not be chang sd 
without first noting their positions. When the 
Address line inputs to U20C and D match the
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0
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Y4 
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0
0
1

Y5
6
UU, 12
1
0
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Y7
8

U15, 16
1

1 
0

Y3 
4
U7, U8

0 
0

Yl
2
U3,U4

Y0
1
Ul, U2 
0 
0 
0

U23-Output 
Jumper
ROM Chip
All
A12
A13
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5.2.4 RAM BOARD (Reference 100-700-105)

5.2.4. 1 GENERAL - The RAM board is

5.2,4. 2
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NUMBER：
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—MMI

0 = Low
1 = High

ADDRESSING - The following chart shows the f 
assignments for the 16 Address lines.

a general usage 
board which may or may not contain the maximum 
possible number of RAM chips. This is a function 
of the specific system capabilities. All RAM 
chips are alike and may be freely interchanged. 
The 只AM chips are 4 bit output chips and thus to 
drive the 8 bit Data bus they are operated in pairs 
with one driving Data bus lines D0 through D3 and 
the other D4 through D7.

G2A and G2B both "low" and G1 "high", U23 is 
allowed to look at the status of Address lines All， 
through A13 and pull its appropriate output (Y0 
through Y7) HlowH. Each output refers to a pair 
of ROM chips (see table below). UZ8 senses th、 
"low" signal if the jumper as sociated with that out­
put is Lnstalied (jumper would be normally installe 
if the board has that ROM pair installed). Any 
U28 input going "low" causes U28-8 to go "high" 
forcing U20-6 "low" enabling output buffers U17 
and U18 to transfer ROM data to the Data bus.

POWER REGULATORS - VR-1 converts the +J.5V 
line to +12V and VR-2 converts the -15V line to 
-5V as required by the ROMS.

—是

o



o Address

15 14 113 12Address Line 11 1019 8 7 6 5 4 3 2 10

Binary Weight 8 4 2 1 8 .4 I 2 1 8 4 2 1 8 4 2 1

Board | Chip Select | Chip Address

of jumpers W10 & Wil(U51)in cojl- |

Q
FAGE5-19 OF

5 o o 1 /t a cm

Units 
0 -

NUMBCR:

131-700-007

Tens
10 - FF

Hundreds
100 - FFF

Thousands
1000 - FFFF

Address lines A0 through A9 address the specific 
memory location desired within each RAM chip. 
Address lines A10 through A13'further define 
which, specific RAM chips are desired by means 
of the 4 line to 16 line decoder U41 which, when 
enabled by having pins 18 and 19 both "low”, pulls 
only one output "chip select11 line "low” depending 
on the binary input at pins 20 through 23 (ref­
erence Truth Table for 74LS154 in nIC Substi­
tution Chart1* in. Appendix). Address lines A14 
and A15 further define on which RAM board the 
desired RAM chips are located. This is accom­
plished by means 
junction with exclusive or gates U52A and B.
The jumpers are factory-installed & should not be 
changed without first noting their position. When 
the Address line inputs to U52A and B match the 

jumper line states, U52-3 and U53-6 both go "low” 
pulling U44 enable input HGln "high" and U41 
enable input HGln nlowH, U44 is only fully enabled 
in the "read" mode. U41 enable input "G2" Is 
pulled "low" when the CPU sserts 1MREQ (Pl-3 9) 
"low" and either 1WR (Pl-L) or 1RD (Fl-32) is 
asserted "low" and both lines are stable. Ex­
clusive or gate U52-C holds U49-4 and 5 "low” 
until stability is reached when, switching from a



determined by Address bus lines Al0

07 13

0

0number：
131-700-007
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Y3
.4
6,

1 
0

Y0 
1 
0, 1 
0 
0 
0

Y6 
7 
12, 
0 
1 
1

Y7 
8 
14, 15 
1 
1 
1

Y5 
6 
10, 11 
1 
0

U44 Output 
J umper 
Chip Select
All
AI2
A13

"Write" to "Read" mode. 
nlown until this stable state 

is reached. Once both G1 and G2 enable inputs to 
one of the "chip

*GE 5-20 OF

U41 are "low", it pulls "low" one of the "chip 
select*1 lines selecting the appropriate memory 
chips as 
through A13 .

"Read" to nWrite" or 
Thus U49-6 cannot go

5.2.4.3 . READ MODE - If the memory is selected -for the 
purpose of reading its contents, 1RD (Pl-32) will 
go "low". This brings U44- 5 "low11 enabling U44 
to decode Address lines Al 1 through A13 and pull 
its appropriate output (Y 0 through Y 7) "low11. 
Each output refers to two sets of RAM chips as 
controlled by two "chip select11 lines from U41 
(see table below). U46 senses the "low" signal 
if the jumper associated with that output is installed 
(jumper would be normally Installed if the board ha, 
that RAM set installed). Any U46 input going ulow'

Y2 
3 
4, 5 
0

Y1 
2 
2, 3
I 
0 
0

Y4 
5・ 

8, 9 
0 
0 
1

0 = Low
1 = High
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PARALLEL I/O BOARD (Reference 100-700-006)5.2.5
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1
Lo

15
Lo

Hi
Lo

Lo
Hi

number：
131-700-007

WRITE MODE - In the Write mode 1WR goes 
nlown and 1RD remains "high” thus U44 is dis­
abled and all inputs to U46 must be "high” pulling 
U46-8 "low”. Therefore both pins 1 and 15 of 
U23 and U24 are "low" putting U23 and U24 in 
state to load data from the Data bus into the 
selected memory location (see chart above).

GENERAL - The Parallel I/O board serves 
interface between the system and customer 
defined remote functions such as alarms, tower 
lights, remote power switching devices, etc. 
Additionally, this board interfaces a system 
manual Remote Control Box. The primary 
elements on the board are:

memory board to the Data bus 
following chart.

<1—
Hi Z Open State 
Invalid State

causes U46-8 to go "high”. In the Read mode, 
1WR is "high”, thus U23 and U24 pins 1 and 15 
will both be "high" putting these bi-directional 
buffers in a state to transfer data from the 

as shown in the
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number；

131-700-007

133-100-031
«GE 5・2衍

Addr es s

Parallel I/O board to have its 
Exclusive or gate U16 compares

5. 2. 5.2
0

ADDRESS DECODE LOGIC - This board is treated 
similarly to a memory cell with the exception that 
if the address refers to an.

DATA BUS BUFFERS - U12 and U13 are bi­
directional buffers whose data direction is 
determined by the state of pins 1 and 15 as con­
trolled by U21-13. Lt the CPU wishes to "write” 
data to the Parallel I/O board, 1RD (Pl-32) will 
be "high" making U21-13 "low" causing data to 
go from DO to R0. When the CPU wishes to 
nreadu data from the Parallel I/O board, 1RD 
goes HlowH causing U21-13 to go Mhigh.". This 
causes data to go from DI to DO.

I/O device (such as 
this board), the CPU will pulse, the 1-IORQ line 
instead of the 1MREQ. That is the CPU will set 
up an address on. the Address bus and pull 
1 -IORQ "low”，and this board will respond by 
receiving or sending data just as if it were a 
memory cell. The switch pack U18 allows each 

own unique address, 
gate U16 compares address line A4 

through A7 with the state of the switch controlled 
input and if only one is "high", tiie output goes : 
“high". When all U16 outputs are 11 high11 and 
A2 and A3 are "highland 1-IORQ (P1-K) goes 
,llowu, U19-8 goes "low" enabling the chip 
select 2 (ICS2) input to FIA Uli. Additionally : 
U19-8 going "low" allows U21 to determine ) 
the data direction of U12 and U13 based on the : 
state of 1RD (Pl-32). 、 I

・ .•一 .・・■, .一.. . ■二 .. . . •・・ J

Address lines A0 and Al determine which of the 
PLA. registers are to be addressed (see paragrap-\^ 
5.2.5.4)・

lj ：, ;>a.ing Logic
-Bi-directional Data Bus 5uifers
-Peripheral Interface Adapter (PIA.)
-Output Drive Relays and Relay Drivers
-Input Signal Photo Isolator
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b NUMBER:

131-700-007
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CRA-2 
I 
0 . 
X 
X 
X 
X

RSI 
0~ 
0

irrelevant 

0 
0

RS0 
0~ 
0 
0 
1 
1 
1

- Data Direction Registers A and B
- Peripheral Interface Buffers A and B
- Control Registers A and B

The individual registers are addressed by Address 
lines AO and Al to Uli register select lines RS© 
and RSI in accordance with the following chart.
Note that the state of Bit 2 of the Control registers 
affects whether the Data Direction, or the 
Peripheral interface register is selected.

Peripheral Interface A 
Data Direction Register A 
Control Register A 
Peripheral Interface B 
Data Direction Register B 
Control Register B

CRB4 
X 
X 
X 
1 
0 
X

PERIPHERAL INTERFACE ADAPTER (PIA) - The 
PIA (U11) serves as the transfer point for data 
exchange between the CPU and the peripheral 
devices. Within the PLA are three sets (or pairs) 
of registers:

1 = High 
0 = Low 
X =



D0

PA0
D7 '

RS0

I

RSI PB0

_坦旦7

0A

Bit 6 CA 2 39
CAI (40Bit 7■

CB2

Bit 7 §B1

MC6820 (PIA) SIMPLIFIED BLOCK DIAGRAM 0
number：

jRQA

心B

「31・700・007
以冬q~E4CF

PA7

DATA 
BUFFER

DATA 
DIRECTION 
REC- W

INTERRUPT
REQUEST

■ uBn

PERIPHERAL
INTERFACE
BUFFER nBn

REGISTER 
SELECT 
LOGIC

CONTROL
REGISTER nAH

DATA
DIRECTION
REGISTER nBu

PERIPHERAL 
INTERFACE 
BUFFER nAn

INTERRUPT 
REQUEST 
••A'1

CONTROL
REGISTER "B”

Bit 6
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' rPB0 through PB7 r defined outputs which

interrupt is created by U11-37
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NUMBER：

131-700-007

CAI
CAI
CAI
CAI

5V*-*..470 ohms 1/4 watt 
12V - 1. 2K ohms 1/4 watt 
48V - 4. 8K ohms 1 watt 〜

■ . ・'.— ■一 ....

PA4 
PA5 
PA 6 
PA7 
CB1 
PA4 
PA5 
PA 6 
PA 7 
CB2

CA2
CA2
CA2
CA2

START
STOP
STEP
FADE

ADVANCE
JOIN
UPDATE
LEAVE 

INSERT
SPARE

During system initialization, the Control registers 
bit 2 is set to 0 and Data Direction registers are 
then addressed and data is sent which sets all 
Peripheral Interface B lines (PB 0 through PB7) 
and four Peripheral Interface A lines (PA0 through 
PA3) as Outputs while PA4 through PA7 are set 
as Inputs. The Control registers A and B bit 2 is 
then set to 1 so that from that point on, address 
data at RS0 and RSI will refer to the Peripheral 
Interface Buffers A and B.

REMOTE INPUTS 
FUNCTION i INPUT | STROBE

CAI and CA2 are strobe'inputs which are ~ 
assigned to the Remote Box. CB1 & CB2 are 
direct inputs. Whenever any of these inputs 
go ,,highn an " ' ….一
or 38 going "low" signaling the CPU that 
action is required. Additionally CAI and 
CB1 set bit 7 of their respective Control 
registers "high/ while CA2 and CB2 set bit 6

tnrough FE7 are user deiined outputs winch
• drive relays KI through K8 via darlington drivers 

U9- and U10. PA0 through. PA3 are assigned for 
driving the Remote Box Indicators via relays
K9 through K12. FA4 through PA7 & CB1 & CB2 .

• are for Remote_Box &_Remote Clock inputs. Each 
input is photo isolated by U1 through U4. U17 
inverts the state of pin 5 of the photo isolator 
and presents that to the PIA. For example, 
when current flows through the photo diode in 
Ul, PA4 goes "high11. The2e2Kohm resistors 
limit the current through the photo diodes. The 
value is picked for a voltage difference at the

, positive to negative inputs at J2 or J3 of typically 
24V. Should voltages other than 24V be used,

二it is reconiniended that the resistor be changed 
as follows: — — —

recommended that the resistor

-a -
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SERIAL I/O BOARD (Reference 100-700-009)5. 2. 6

5.2.6.1

0
5.2.6.2

or

Data, “High

。
I
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"high”. The CPU addresses the board and reads 
the Control registers to determine which bit is 
"high" thereby determining which input was 
activated. I

NUM8ER:

131-700-007

Transmitter (USART) chip is 
the CPU. Baud rate can be set by DIP switches 
automatically by the CPU. Eight (8) switches 
DIF pack are used to identify the board for ver­
ification purposes. Four (4) of the switches on 
U12 are used to program a unique address for 
each Serial I/O board.

GENERAL•- This board is used to interface to all 
RS232 or 20ma current loop peripheral devices 
such as Video terminals or Teletypes. A 
Universal Synchronous /Asynchronous Receiver 

used to interface to 
or 

on a

ADDRESS DECODING - Address lines A4 through 
A7 are decoded by U18 in conjunction with the 
setting of 4 of the switches on U12. When only one 
input to each exclusive or gate is "high" all inputs 
to U22 will be "high" bringing U22-8 ,,lown. If 
1-1ORQ is also ,llow,1, U23-3 goes "low" enabling 
read/write buffers U23C and D. Address line Al 
must be "high" making U13- LZ'^ow1' to enable 
U9 through its chip select input (U9-11). Address 
line A2 goes "high" if board status is to be read 
or changed making U13-8 nlow" enabling U20C 
and D to respond to read and write signals. 
Address line A0 is used to advise U9 if Data 
Control information is being sent or is desired by 
the CPU (,,Low'> = Data, "High" = Control).

Whether the PLA. is to "read11 or ''write11 is 
determined by the status of the write control line 
1WR・ If the CPU is to uwriten to the PIA, 1WR 
will go "low" causing Ull-21 to go "low”. If 1WR 
is "high", Ull-21 will b己”high" and the CPU will 
read data from the PIA. Note that the PIA 
,!ENABLEH line (Ull-25) goes "high" when either 

or 1RD goes "low”.
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o

5.2.6.4

5.2.6.5

5.2.6.6

NUMBER:

131-700-007
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"high". UI1 is a data selector which, when pin 1 
is'"high”, looks at the inputs tied to the U12 
switches. Thus, the output

SERIAL I/O nIDu - Switch pack U2 allows a 
unique identification code to be programmed for 
each Serial I/O board. Reference section 6. 0 for 
details on setting switches. -"

U27 has .not been installed or if' 
installed and U21 r 11 has：been set "high” by 'the 
CPU, the board will be in a manual baud rate 
mode. Thus, "BE” is "high”，making Ull-1 
nhxghn.

BAUD RATE (MANUAL) - Four (4) of the switches 
on U12 are used M code for Manual baud rate. 
If Jumper W5 on

nIDH AND BOARD STAT US READ - U the CPU 
wishes to read the "ID" code (paragraph 5・2・6・4) 
or the baud rate and "clear to send11 (ICTS) status, 
it must address the board and assert address line 
A2 "high” (paragraph 5. 2・ 6. 2) as well as asser­
ting 1RD (Pl-32) "low*1. This brings both U20-9 
and 10 "low" enabling U20A and B. If the LD 
switches are to be read, A0 will be "low" thus 
U20-3 goes "low" enabling tri-state buffers U3 and 
U5B placing the switch, status on the Data bus. 
If A0 is "high”，U20-6 goes '•low11 enabling U10 
and U5A placing the nbaud rate11 code from Ull, 
the 11 Auto Baud" status, the ICTS status, and one 
U2 switch status on the Data bus.

DATA BUS BUFFERS - U7 and U8 are bi­
directional buffers whose data direction is 
determined by the state of pins 1 and 15 estab­
lished by the state of the "read” (1RD) signal. 
Assuming U23-9 is nlown (the board has been 
properly addressed) and the CPU wishes to Hreadn 
data from the Serial I/O, 1RD (Pl-32) will go 
"Ipw" causing U23-8 to go Hlown and U13-10 to go 
nhighn. With both, pins 1 and 15 of U7 and U8 

-"high” data goes from DI to DO. If the CPU wishes 
to "write" to the Serial I/O, 1RD will be "high”. 
Thus U23-8 will be nhighn and U13-10 nlown.
Both pins 1 and 15 of U7 and U8 being ulow,f causes 
data to go from DO to R 0.
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U15

1
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L 
0

8 
I 
0 
1 
0 
1 
0 
1 
0 
1 
0 
1 
0

1 
1 
1 
0 
0 
0
0 
1 
1 
1 
1_ 
0

10 
"o' 

0 
0

by 2) in accordance with the following chart to 
establish the baud rate output at U15-3.

9 
6
1 
1 
0 
0
1 
1 
0 
0
1

0 
0
1 
1_ 
0

0 = Low
1 = High

number：

-31-700-007

BAUD RATE (AUTO) - If Jumper W5 on U27 is in- 
stalled, the CPU, can set the baud rate. It does this 
by addressing the board^asserting Address line

11 
V 
0 
0 
0 
0 
0 
0 
1 
1 
1

0

Output Frequency. . 二二
0. 8
1.2
1. 76
2・ 152
2.4
4. 8
9.6

14.4
19.2
28. 8
38.4
57. 6
76. 8

115.2
153・ 6__________

External

Baud Rate 
50~ 
75 
110 
134. 5 
150 
300 
600 
900 
1200 
1300 
2400 
3600 
4800 
7200 
9600 

Frequency

pins (ZA through ZD) assume the stc.ce of corres­
ponding switch inputs (IOA through IOD). U15 
decodes the U11 outputs and divides the 921. 6K ,

A2 “high” and 1WR (Pl-L.) "low". This pulls 
U20-11 '^ow*1 which clocks U6 (a quad latch) 
setting output pins 2, 7, 10, and 15 to the state of 
the Data lines D0 through D3 respectively. 
Additionally, Data line 2D5 would be asserted 
"high" and U21 is clocked by the pulse at U20-11 
setting U21 -11 "low". Thus "BE” is ,,lowu and 
U11 -1 is This forces Uli to look at the
U6 outputs instead of the U12 switches. There­
fore U15 gets its baud rate instructions from U6. 
Refer to paragraph 5・ 2・ 6. 6 for operation of U15.
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DATA BUS

D7 D6 D5 D4 D3 D2 DI DO
BAUD RATE FACTOR

(64X)(16X)(IX)

0

1

BitsInvalid Bit

ASYNCHRONOUS MODE INSTRUCTION FORMAT

o number；
131-700-007

“GE 5-29OF

5 
Bits

PARITY ENABLE
1 = Even 0 = Odd

EVEN PARITY GENERATION/CHECK 
1 = Even 0 = Odd

8
Bits

0
0 ..
0

Sync.
Mode

UNIVERSAL SYNCHRONOUS/ASYNCHRONOUS  
RECEIVER/TRANSMITTER (USART) INITIAL- 
LZATION - Before any transfer of data can occur, 
US ART U9 must be initialized. This is done by 
the CPU during the system initialization process* 
The following are the Mode Instruction formats for 
both ASYNCHRONOUS and SYNCHRONOUS modes.

0
1

1 1/2 
Bits

NUMBEIJOF STOP BITS 
1 
0

0. 
0 0 

6~ 
Bits

0

7
Bits

0
0

1
I

0
T

CHARACTER LENGTJ£
1 
T



0
DATA BUS

D7 D6 D5 D4 D3 D2 DI DO

0

0

Syndet is

0
E.

SYNCHRONOUS MODE INSTRUCTION FORMAT

is free to send or read data

0
HUMBER:

1 3 1-700-007

7 
Bits

2 
T

8 
Bits

6 
Bits

5 
Bits

PAKITY ENABLE
1 = Enable 0 = Disable

CHARACTER LENGTH 
T 
0

EVEN PARITY GENERATION/CHZCK 
1 = Even 0 = Odd

£ 
0

1 
T

EXTERNAL .SYNC DETECT 
1 = Syndet is an Input 
0 = Syndet is an Output 
SINGLE CHARACTER SYNC 
1 = Single Sync Character 
0 = Double Sync Character

After the Mode instruction has been sent, the CPU 
or commands.
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or sending data or status

D7 D6 D5ID4 |D3|D2|D1|DO

COMMAND INSTRUCTION FORMATd number；

131-700-007

PAGE 5-31 OF

RECEIVE ENABLE 
1 = Enable 
0 = Disable

SEND BREAK CHARACTER 
1 = forces TxD "low11 
0 = normal operation

ERKOa RESET
1 = reset all error flags 
PE, OE, FE

DATA TERMINAL READY 
"high” will force DTR 
output to zero

ENTEK HUNT MODE
1 s enable search for Sync 
Characters

TRANSMIT ENABLE 
1 = Enable 
0 = Disable

INTERNAL RESET 
nhighu returns 8251 to 
Mode Instruction Format

REQUEST TO SEND . 
"high” will force RTS 
output to zero

DATA/COMMAND DETERMINATION - The 
USAB.T U9 is capable of receiving data or 
commands (such as "set request to send" [RTS]) 

on the Data bus (D0 
through D7)・ If U9-12 is Hlowu, data is being 
sent or received. If U9-12 is "high? command 
information is being sent or status is being read. 
The following is the Command Instructions 
Format.



5・Z・o. x0

0
-RTS

0
-DSR (Data Set Ready) - General purpose input

NUMBER；

U3-100-031

which can be tested by the CPU reading 
the status of U9 data output D7. Can be 
used by terminal to advise CPU that it 
is ready for data. Note that this input 
must be true (DSR ,,lowH) or the CPU 
will bypass the port and discontinue 
servicing it until a character is 
received from the port.

(Request to Send) - Asserted "low" by 
CPU -setting data-line D5 "high" when 
sending Command word. Adv Ise s 
terminal that CPU has data to send.

SENDING DATA (CPU TO TERMINAL) - Before 
discussing the data sending process, a brief 
discussion of four (4) general purpose lines which 

may not be required (depending on what (

-DTR (Data Terminal Ready) - General purpose 
output which, can be asserted "low" by 
CPU setting data line DI nhL?hM while 
sending Comma nd'word. If DTR goes 
"low", U14-11 goes "high" and U26 
pins 4 and 6 go "low". The output of 
U26 could be used as a motor start 
signal for a teletype or printer.

-CTS (Clear to Send) - This line is assered “low” 
at U9-17 by the Terminal when it is 
ready to receive data, advising the 
CPU that it can proceed with trans - 
mitting da% Note that a jumper (W2) ' 
can be installed so that the RTS line 
going nlown will set this input "low”.

The procedure for sending data varies somewhat 
depending on the type terminal used, however 
basically the CPU must set up Address Lines A4

13 1-700-Op?

RAGE 5-32 of

may or
type of terminal is used) is in order# The lines 
are:



on.

Command, "low” = Data).

Q
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NUMBER;
131-700-007

When all data bits have been shifted, 
TxRDY (U9-15) goes ,,high*1 turning on 
DS2 and if Jumper W6 is installed, an in - 
terrupt pulse will be generated at the 
falling edge of the C LOCK 2 pulse.
This lets the CPU know that it can send 
another character. Note that some 
systems may not require an. interrupt 
as the CPU will establish a rate at 
which it sends data to the board.

through A7 such, that U18 will decode 
that this board is the port to be acted 
Additionally Address line Al must q。 
"high" to pull U9 "chip select*1 (C/S) 
"low” and A0 must be set to determine 
if the data word is a Command or Data 
(“high” = 
Lastly, 1WR (Pl-L) must go "low" 
pulling U9・10 "low". The Data bus will 
now contain an 8 bit Command word 
(see Command Instruction Format - 
paragraph 5・2・6・9) or an 8 bit data 
word corresponding to the ASCII code 
for a letter^ number, or character. If 
data rather than a Command is presen­
ted, U9 starts shifting the data out pin 
19 (TxD) one bit at a time at each 
falling edge of the pulse at U9-9. If 
the terminal is an RS232 device, data 
is shifted out at JI-2 (TxD). If the 
terminal is a 20ma loop device, 'data 
flows through U16, U25, U26 and QI anc 
out at J2-23 (RCVR + ). Note that in the 
quiescent state U26-12 will be "low” 
holding QI on pulling the collector to 
+24V and suppling 20ma of current to 
the terminal.

d
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Q

it is loaded

the interrupt by reading the

5.2.6. 12

:r

0
number：

如 7

陌 high impedance state. Should it be 
utilize timer U4 for the 1PPS 
Data bus line D6 would be set

Normally U29-11 is "low” holding timer U4-3 
"high" which places tri-state buffer U5-7 in the 

necessary to 
interrupt function, 
"high" bringing

13 1-700-007

〔U4 OF 93

RECEIVING DATA (TERMINAL TO CPU) - Data 
from RS232 devices comes in at Jl-3 or J2-2 and 
is sent via U19, U22, and U25 to U9-3 (RxD). | 
20ma loop devices bring data in at J2-24. Note 
that for 20ma devices, J2-9 is tied to J2-24 anu 
in the quiesce«t state the terminal holds J2-24 
"low". When data is transmitted by the terminal, 
U9-3 falls "low” with the first character. This 
alerts U9 that data is coming in. U9 verifies that 
it is a valid start bit by checking pin 3 status 
about half way through the normal bit width. If it 
is still nlowu U9 assumes it to be valid data and 
starts clocking in the serial data setting it up to 
load the output buffers. When all data is set up, 

on to the eight output buffers (D0 
through D7) and RxRDY (U9-14 is set "high" 
turning on DS I & if W7 is installed creating an in­
terrupt on the falling edge of CLOCK 2・ This 
alerts the CPU that U9 has a data word to send.

1 PULSE PER SECOND (1PPS) GENERATOR ・ 
In order to accomplish certain periodic house­
keeping tasks, it is necessary to create an 
Interrupt pulse to the CPT.XIK1) at approximately a 
1 second rate. Normally this task is handled by 
the Real Time Clock board; however, a circuit 
has been provided on the Serial I/O board which 
can be enabled to accomplish this task in systems 
which do not contain a Real Time Clock board.

The CPU responds to 
status of U9 (U9-12 "high" for Command and 
U9-13 "low" for "read") and determines from 
data bit D0 that RxJRDY is ON. Having made this 
determination, it readdresses the board this 
asserting A0 nlowu (data) and reads the data. .



an astable multivibrator

5.2.6. 13 12V

5.2.7 REAL TIME CLOCK BOARD (Reference 100-700-108)

5.2. 7. 1

accom-

5.2.7.2

6 number：

131-700-007
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The timer is disabled if Data bus line D7 Is set 
"high" and U29-6 is clocked setting U29-11 "low".

second. As time is updated, 
by U7・6

GENERAL - The main purpose of this board is to 
keep track of real time and store real time data 
such, as functions and audio sources to be 
scheduled by real time. Time updating is 
plished by microprocessor U4 in conjunction with 
memory in ROM U10 which together keep a 
memory word in peripheral interface U3 updated. 
Real time data is stored in RAMS U19 and U33.

U29-9 "high" and U29 would be clocked by the 
pulse created by U13-6 when the board is 
addressed, 1-IORQ goes "low”，1WR goes "low", 
and A2 goes "high'、 This sets U29-U "high** 
allowing U4 to function as 
producing a very narrow negative going pulse 
approximately once each second.

Initial time information is loaded from the main 
video terminal by means of a memory program 
in. U10 as controlled by the CPU board. Once the 
initial time Is loaded, U4 updates time every 

an interrupt (1R1) 
to the CPU is created by U7・6 causing the CPU 
board to interrogate U19 to determine if any time 
oriented function or source is to be scheduled.

VOLTAGE REGULATORS - VR2 and VR1 are 
regulators which convert the ± 15V to + 12V 
respectively.

INITIAL RESET - At initial power up, U1 creates 
a negative going pulse at pin 3. This resets U3 
and U4 causing U4 to go into an initialize routine 
which sets the time word to zero, conditions U3 
outputs PB0, PB1, FA0, and PAI to be outputs 
and PA7 to be an input, and clears all memory 
cells tn U19・ After the initial reset pulse, U3-8 
(PA0) is pulsed negative every 8 ms.



zero.
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outlined below:

0

via U23-3 which is

_0
number：

F

0
0
1

0 
1
0

一—1300-002 
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、咬
5.2.7.4

5, must go “high七 whiiyAlb/A13, 
..-二 .--* go nlow,2cau3uig

0 = Low
1 = High

X = Irrelevant

ADDRESS DECODING - Address lines A0 through 
A9 are used to address memory cells within U3, 
U19, U33, & U10. All and A12, in conjunction w让:i 
the ENA line which is driven by the £502 CPU 
(U4-39)if U4 has control of the bus or etther a 
"write11 or "read" request if the CPU board has

ENA
X 
1 
1

control, select which chip is to respond to A0 
through A9 as

SELECT
U3
U10
U19, U33

Thia pulses QI r,onu discharging'C3. . .
If a pulse is ever missed, C3 is allowed to charge 
to the firing potential of U1 and a reset pulse is 
generated. This causes U4 to repeat the Initial- 
ization routine including setting the time word to

Thus real time and all real time data would 
require reloading.

Address'line Al5 must go nhigh*^ while^AlO, A13, 
A»14 and eithex^ <^>11 or A.12 must g。'']o"w“causijig

—U20-8 to go "low”； if the CFU_board wishes to'' 
address this board.
ADDRESS BUS CONTROL - Sines both U4 and the 
CPU board require access to the Address bus, 
control is required to insure they do not try to 
drive the bus simultaneously. Unless the CPU 
board specifically addresses this board, U4 will 
have access to the bus (2BA will be "low”). 
Additionally, if U4 is in control, all READ/WRITE 
instructions come irom U4 
enabled when 2BA is "low”，and disabled when 
2BA is HhighJ,. “
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completes its "READ”
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If the CPU board desires access to the bus, it 
must properly address the board (Paragraph 
5・2.7.3), bringing U26-12 ,rlow,f, making U7-8 
nhighn. Immediately U7・3 (1 wait at Pl-42) 
goes Hlown> putting the Z80 CPU in a wait state 
until the 6502 CPU (U4) goes to a "READ" state 
(U4・34 "high”).

The logic for the bus acquisition by the Z80 CPU , 
is as follows: Upon addressing the board, 
ZBRJEQ at U26-10 goes "high”. DMAOK at 
U26-9 will be "high" except during the brief 
reset pulse provided for U1 by U3-8 approximated 
every 8 ms. Thus, U9-11 will go "high"

• (pulsing "low" only when DMAOK pulses) and 
at the PHI1 clock pulse U18-9 will set "high” 
while U18-8 sets nlown. This brings U4-2 (RDY) 
"low" flagging U4 that it is to go into a standby 
mode which, it will do at the next "READ” cycle. 
At that time U4-34 goes "high”, causing U8-8 
to go "high". At the next PHI-1 clock pulse, 
U18-5 goes "high". Since U29-8 was set "high” 
at the time U18-8 was set nlowH, U24-3 goes 
,,lown. Thus, IBA goes "low", enabling the 
Z80 buffers U13, U14, and U23B, while 2BA 
goes "high”, disabling U4 buffers Uli, U12 and 
U23A. On the next PHI1 pulse U18B is reset 
(U18J8 goes "high"), causing U9-8 to go "low" 
and U7-3 to go "high”，releasing the "WAIT” 
state.

The Z80 CPU now controls the bus, and when it 
or "WRITE” instruction, 

it breaks off addressing the board, causing U26-12 
(1BREQ) to return "high". This tn turn causes 
2BREQ to return "low" resetting U29-8 "low”， 
causing IBA to return "high" and 2BA to return 
“low" , switching control of the bus back to U4・ 
At the next PHI1 pulse, U18A is reset to its 
quiescent state (U18-5 set "low”)and U4-2 
returns "high", allowing U4 to continue pro­
cessing-
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Input/Output

DO . RO

Hi
Hi
Lo

Hi
Lo
Hi

5.2. 7. 5

Control
Pins

1 
Lo

Hi
Invalid State

DATA BUS BUFFERS - U5 and U6 arc cri-state 
bi-directional buffers under control of U25. The 
buffers are set to their high impedance open^sta*^

This Drevents af J

15
IuO

if U4 has control of the board, 
data from getting to or from the board since U4 
operates independently of the CPU. This is 
determined by the fact that 2BA will h。"low" 
forcing both U25-3 and U25・ll"high" thus U5 and 
U6 pin 1 will be •'high.'1 and pin 15 will be "low" 
(see chart below for state truth table). If the CPU 
board has control, 2BA will be "high" enabling 
U25 to respond to the state of the 1RD and IWR 
inputs. If IWR ("write") goes "low" U37- 1 0 goes 
"high” bringing U25-3 Hlow1' thus both U5 and U6 
pins 1 and 15 will be ,,low1' allowing data to flow 
from DO to R0. If 1RD ("read'1) goes "low”, 
U27-12goes "high" bringing U25.-11 ulow" thus both 
pins 1 and 15 of U5 and U6 will go "high" allowing 
data to go from DI to DO.
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0
every other cycle

I 1|2 |3 |4 | 5 | 6 | 7 | 8 | 9*|

PB0

rxPBl

VEL BOARD (Reference 100-700-118)5.2. 8

5.2. 8. 1

6
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1

U17-5 and 9 buffer the signal without inverting it 
while pins 6 and 8 invert it.

GENERAL - The VEL (Verified Encoded Logging) 
board is respons ible for interfacing the system to 
a printing device used to print out the logging data. 
The board contains address decoding logic, data 
direction steering logic, a detector circuit for the 
3. 5KHz encoding signal, baud rate generators for 
both transmitting to the printer and receiving the 
3. 5KHz encoding, and a Universal Synchronous/ 
Asynchronous Receiver/Transmitter (USART) for 
converting the parallel system data to serial data 
for the printer. Additionally there is a ROM 
chip (U10) ,which contains the firmware required 
by the board plus the standard messages ("music七

NUMBER:

131-700-007

REMOTE CLOCK DRIVE - Each second after the 
time memory word in U3 is updated, U4 executes 
a program to update the remote clock(s) if 
connected. It does this by controlling the state of 
U3-23 (FBI) and U3-24 (PB0) which are normally 
"low" when data is not being sent. Serial data to 
the remote clock is sent in a format that allows 
only one output to be "high" at any time and 
requires that both be "low" on 
as shown below.
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When the CPU is ready to send data to the printer, 
it starts pulling data from the RAM (U6). It reads 
two adjacent addresses (getting 4 bits of data ire 
each) and reconstructs an 8 bit word which i.s thJ 
sent to the USART (U9) for transmission, to the 
printer in serial form.

"news", "xxntr off11, etc. ) which are used on the 
log. There is also a RAM chip (U6) where logging

seQ

点：

data is stored until the CPU can conveniently 
it to the printer.

3.5KHz encoding is filtered and digitized and sent 
to the USAKT (U9) peripheral input (RxD). When 
eight (8) bits have been read and loaded on the 
data buffer (D0 through D7), and Interrupt is 
created and the CPU responds by takbig the data 
from the USAKT and storing it in RAM (U6) so 
that the encoded data will be printed in the proper 
sequence. i

follows: when the CPU 
as when, a' new audio 

• source starts or a malfunction occurs), it starts 
loading data -into RAM U6. Each character of 
data contains eight (8) bits but since U6 is a four 
bit RAM, data must be loaded four bits at a time 
in successive memory addresses. Each time the 
CPU loads data, a memory cell which acts as a 
pointer is updated to show where the last data 
word is located. Conversely, each time data is 
outputed to the printer another memory cell is 
updated showing from where the last character 

Thus when the last character is outputed, 
the pointers will be equal and the CPU by com­
paring the pointers knows there is no more data 
to send.

.. +
5.2.8.Z-

The basic operation is as 
has data for the logger (such

ADDRESS DECODING - Note that RAM (U6) and 
are considered as memory devices 

by the CPU and thus LMREQ must be asserted 
nlowM when they are addressed. USART (U9) is 
considered an I/O device,’ and, therefore, re* 
quires 1 IORQ to be asserted !,low,,, when, it is 
addressed. Address bus lines A0 through A9 
are used to select memory addresses within RAM 
(U6) and ROM (U10). Address line A10 in con­
junction with 1-MREQ selects the RAM (A10 nlo\
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DATA BUS BUFFERS - U7 and U8 are bi­
directional buffers whose data direction is 
determined by the state of pins 1 and 15 which is 
established by the state of the nreadM (1RD) 
signal from U17-11. U17 is driven by U22-11 
when the USART (U9) is being addressed and 
U17-8 when the RAM (U6) or ROM (U10) is add­
ressed. If either input to UI7-12 or 13 goes "low” 
the instruction is to read data. U17-11 goes "high" 
causing data at U7 and U8 to go from DI to D0・ 

nlown, U17-11 wiH be-nlown .

3.5kHz DETECTION - (Reference Sheet 2)- 
U27B buffers the incoming 3. 5 kHz tone burst 
encoded logging signal from Pl-43. U27B 
divides the input signal by approximately 3 to 
prevent overdriving the band-pass filter U28. 
Both sections of U28 are wired as 3.5 kHz band- 
pass filters. Thus, all frequencies other than 
3. 5 kHz are rejected. The 3.5 kHz signal from 
U28-1 is detected by CR3 and CR4, and filtered 
by C7. R13 allows C7 to discharge during an

neither input is 
causing data to go from DO to RO.

or :ne uoAill is selectea
whenever A0 is "low". However, in order to decod 
READ/WRITE instructions, A4, A5, and A7 must b 
"low", and A6 must be "high", causing U21-6  
(1AD40) to go nlQwn. Additionally 1-IORQ (Pl-K) 
inust go "low”，bringing U22-3 nlown enabling U22C 
and D. Thus when a read command is sent, 1RD 
(Fl-32) goes nlown pulling U22-11 "low” command­
ing U9 to nreadn data* Likewise U22-8 goes "low" 
when a write instruction is sent (1WR goes "low").
Address lines All through A15 are used-'to enable 
U17 to decode READ/WRITE data for RAM (U6). 
If A12 and A14 are "low” and A13 and A15 "high”， 
U21-8 goes "low" and U16-10 goes "high”. Then 
if All is "high气 and 1・MREQ (Pl-39) is "low”， 
U17-6 goes nlown bringing U16-8 "high” enabling 
U17 to decode the state of 2A10 and 3RD. If 2A10 
is “high”，RAM (U6) is selected; if “low", ROM 
(U10) is selected. See Para. 5・2.8.3 for 3RD 
logic.
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BAUD RATE GENERATORS - There are two 
baud rate generators* U4 controls the rate at 
which data is sent to the logging printer and U5 
controls the rate at which the encoded logging 
data is clocked into U9・ The baud rate is 
determined by the position of switches on switch 
pack U3 in accordance with the chart below. U1 
divides the input 2 clock 01 signal by 2 (921. 6KHz) 
and clocks both U4 and U5.

U27 is a 
the peak signal at 

U28-1 remains below approximately 5. 4Vj U27-

Qwill be "high” (approximately +11. 5vdc). The ' 
reference voltage at U27-3 is approximately 
+4. 8vdc in the absence oi std/i.cien.t input signal. 
When the signal at U28- 1 is large enough 
charge C7 to 4. 8V or
CR3 requires signal at U28-1 to be at least 5・ 4V 
peak), U27-1 goes "low" (OV). This causes the 
reference voltage at U27-3 to drop to approx­
imately 3. Ovdc due to R 17 effectively parallel­
ing R 18 by CR5 being forward biased. Thus C7 
must discharge to a 
U27-1 can return "high” (see timing diagram 
below).

The output from U27-1 is then sent to U19-4 
(sheet 1) which converts the digitized signal to 
standard TTL levels for use by U9. Note that 
the signal to U19 is divided by R 11 and RIO and 
also that RIO is referenced to -12V. This sets 
the voltage extremes at U19-4 to +4. 5vdc and 
(-)3.75vdc.

absence of positive voltage from. U28< 
threshold detector. As long as
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9 
0

After the Mode instruction has been sent, the 
CPU is free to send or read data or commands.

Switch HONH
Switch "OFF”

0 = Low
1 = High.

UNIVERSAL SYNCHRONOUS/ASYNCHRONOUS 
RECEIVER/TRANSMITTER (USART) INITIAL­
IZATION -Before any transfer of data can occur, 
USART U9 must be initialized* This is done by 
the CPU during the system initialization process. 
The following pages list the Mode Instruction 
formats for both Asynchronous and Synchronous 
modes.

旦
T
6

o_ 
T 
? 
T 
F 
T 
? 
T 
6

n 
T 
T 
T 
T 
T 
T 
T

F
?
T 
I

T 
T
2 
£
T 
T
6

io

豆
T2如
p2

T"

T 
T 
T 
T 
T 
T 
o

Output Freauency (KHz) 
0.8

— 1.2 —
— 1.76 — —

2. 152
― 2.4

4.8一一 —

9.6 —
14・4
19.2 —
28.8 —
38.4 —
57.6 —

一一―76. 8 一 —

115.2
153. 6

Baud Rate 
50 
75 

110 
134.5 
150 
300 
600 
900 

1200 .
1800 
2400 一 

3600 
4800 
7200 
9600 

External Frequency



DATA BUS

0D7 D6 D5 D4 D3 D2 DI D0

0

1 = Even 0 = Odd
.w

Invalid

number：
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■PAKITY^ENABLE
1 = Enable 0 = Disable

0
] 

TTTz
Bits

0
I

Bits I Bits

£ 
T

0
0
5 

Bits

£ 
0

jSlUMB ER~ O F~"S T O B IT S

Bit

EVEN PARITY'GENERATION?^ .■一 ,♦ ■・ 一 一 ■ 一・'■・.——- .—・，■—・・■ —• 一 ・—_

CHECK

0

CHARACTER LENGTH 
f~ 
1 
8 

Bits

1_
0
6

BAUD RATE FACTOR 
「一一 
1

1 
~T

2 
Bits

.您. '孙
-

ASYNCHRONOUS MODE INSTRUCTION FORlyfAT
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SYNC HR ONO US MODE INSTRUCTION FORMAT

d NUMBER:
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EVEN 'PARITY GENERAfiON7~
1 = Even 0 = Odd CHECK

0
1
7 

Bits

Rarity enable
1 = Enable 0 = Disable

SXTERNAL^YNC DETECT 
1 = Syndet is an Input 
0 = Syndet is an. Output

1 = Single Sync Character
0 = Double Sync Character

0 
a 
character Length

i 
0
6 

Bits

1 
1 

~8 
Bits

0
0
5

Bits

DATA BUS
[D7 D6| D5 D4 D3( D2 Dll D0
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D7 Do D5 D4D3D2 DI D0

NUMBER；
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^END BREAK (:TEB)
—•, 一 —―・■ —■■・'・'― —■・・ _ — _ T

1 = forces TxD Hlown
0 = normal operation

send'1 [RTS])

0

IN^E^SfAITRrs E T 
"high" return^ 8251 to 
Mode Instruction F or mat

ENTER'的NT MODE 、
• … ■ . j —一二.一―

1 = enable search for Sync 
Characters

RESET
—• ■ .•― 一・・^，■ ■卜■- ■

reset all error flags

Request, tq' S^N'D~
• • • — — «■ — • 一 . a. . . ■

uhighu will force RTS 
output to zero

3：EC'EIVErENATB_LE
♦ ♦・ -- —・ I,・■■一 ， 一 «-■

1 = enab le
0 = disable

COMMAND instruction format
:i：＞ •' .

___
--•.厂 ^ •

DATjVTEB.MINAjL READY 
"high" will force DTR 
output to zero

-

DATA/COMMAND DeYEmMINATION - The 
USART U9 is capable of receiving da-ta. or 
commands (such as 11 set request to i . ~
or sending data or status on the Data bus (DO 
through D7)・ Lf U9-12 is *, data is beijig 
sent or received. If U9-12 is "high", command 
information is being sent or status is being read. 
The following is the Command Instruction 
F or mat. * . •,

T^iNSMIT\EI^BLE
1 = enable 
0 = disable

EB.ROR*" 
T=""
PE, OE, FE
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jumper (W2)

0

b number：
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-CTS (Cleap to Send) - This line is asserted 
"low" at U9・17 by the Terminal when it 
is ready to receive data. Note that a 

can be installed so that 
the RTS line going "low” will set this 
input nlow,r.

-RTS (Request to Send) - Asserted "low” by 
CPU setting data line D5 nhighn when, 
sending Command word. Advises 
terminal that C-FU has data to send.

SENDING DATA (CPU to TERMINAL) - Before 
discussing the data sending process, a brief 
discussion of four (4) general purpose lines which 
may or may not be required (depending on what 
type of terminal is used) is in order. The lines 
are:

-DTR (Data Terminal Ready) - General purpose 
output which can be asserted ,,low,1 by 
CPU setting data line DI "high" while 
sending Command word. If DTR goes 
"low”，U14-11 goes '•high11 and U26 
pins 4 and 6 go "low". The output of 
U26 could be used as a motor start 
signal for a'teletype or printer.

-DSR (Data Set Ready) - General purpose input 
which can be tested by the CPU reading 
the status of U9 data output D7. Can 
be used by terminal to advise CPU that 
it is ready for data.

The procedure for sending data varies somewhat 
depending on the type terminal used however 
basically the CPU must set up Address lines A4 
thru A7 such, that U21 will decode that this board if 
the port to be acted on. Additionally address 
line A0 must go "low" to pull U9 "chip select*1 
(C/S) "low" and Al must be set to determine if 
the data word is a Command or Data ("low” =



The Data

character. If data

When all data bits have been shifted, TxRDY

5.2.8.9

0
5.2.8.10

5.2.9

Q
number：

-•8 OF

VOLTAGE REGULATORS - VR1, VR2, and VR3 
convert the +15V power supply inputs to +12V, 
-5V, and -12V respectively.

an 
CLOCK 2 pulse, 
can send another character.

(U9-15) goes "high" turning on DS2 and creating 
interrupt pulse at the falling edge of the

This lets the CPU know that it

QI. No other involvement from the VEL board is 
required.

131-700-007

Command, "high" = Data). Lastly, 17/3. (Pl-L) 
must go Nlowu palling U9-10 "low”.
bus will now contain an 8 bit Command word (sr 
C ommand Instruction F or mat - paragraph 5. 2・ 
or an 8 bit data word corresponding to the ASCII 
code for a letter, number, or 
rather than a Command is presented, U9 starts 
shifting the. data out pin 19 (TxD) one bit at a. time 
at each falling edge of the pulse at U9-9. If the 
terminal is an RS232 device, data ia shifted out at 
Jl・2 (TxD). If the terminal is a 20ma loop 
device, data flows through U13, U20,' U26, and 
QI and out at J2-23 (RCVR+). Note that in the 
quiescent state U26-12 will be "low" holding QI on 
pulling the collector to 4-24V and supplying 20ma 
of current to the terminal.

DEBUG BOARD (Reference 100-700-004)
'The Debug Board is a ROM Board containing • the Debug 
diagnostics program. Refer to the ROM Board theory of 
operation (Paragraph 5・2.3) for hardware operation. Para­
graph 7. 5 in the TROUBLESHOOTING section discusses use 
of the Qebug features in diagnosing problems.

RECEIVING DATA FROM THE PRINTER - If the 
printer is equipped with a keyboard, data can 
come in at J2-24. This data signal is routed 
right back to the printer via U19, U20, U26, and



5.3 AUDIO CHASSIS

5.3. 1 BLOCK DIAGRAM (Reference Drawing 114-700-003)

5.3. 1. 1

、由4

6

O NUMBER:

131-700-007
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* AUDIO CONTROL BOARD - This board inter­
faces the Audio chassis to the'Control 
chassis via a 60 wire cable from Ji on 
this board to JI on the CPU board. It 
contains Audio Source decode logic; 
Audio Source control logic; logic for 
Silence Sense delay and control, Close 
Loop and Fade control; as well as

.drivers for Silence Sense, Close Loop, 
and Fade status LED』Additionally 
the 3. 5KHz encoded logging signal is 
buffered prior to being sent to the 
Control chassis VEL board.

* AUDIO DISTRIBUTION BOARD ■ This board is 
the main audio processor. It contains 
both a compressed and uncompressed 
audio amplifier; Cue or Program 
selection logic for monitor speakers 
and VU meters; and final Line audio 
amplifiers, drivers, and transformers. 
Additionally the Silence Sense audio 
detector, Fade down logic, and Alarm 
driver reside on this board. All Local 
Status Panel signals come to or from 
this board via J4. Should there be an

GENERAL - The Audio chassis is responsible for 
all Audio source switching and all audio process- 
ing・ While the Control chassis determines which 
source should be "on the air", it is the re- - 
sponsibility of the Audio chassis to sta.rt the 
source and get its program audio on the air. 
Selection of audio for cue monitoring is also 
handled by this chassis tn conjunction with the 
AUDIO MONITOR switch on the Local Status 
Panel. There are four (4) basic boards in this 
Chas sis whose responsibilities are outlined below.



this board couples necessary

input is routed to

sources.

0

0
NUMBER:
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source#
to-Reel sources require the Stop signal. 
Additionally there are four (4) photo- 
isolated inputs for Audio source 
response signals such as a signal to 
indicate that a source is "playing". 
Random access tray number decoding 
is also determined on this board. .

preamp with gain 
switching logic to

* MONITOR AMP BOAB.D - This board contains 
monitor speaker amplifiers as well as 
two (2) stereo auxiliary signal amp-:. 
lifiers and selection logic for selecting 
one of the two to be placed on the Cue 
bus. Additionally, the Auxiliary #2 

an audio level 
detector which will bring the EXTDET 
line "low" should audio go below a set 
level for more than a set period of 
time (typically -25db for 3 seconds). 
Normally an. air monitor output would 
be tied to this input.

There is an aucio 
control as well as 
determine if audio is to be placed on the 
Program or Cue bus. The board can 
detect 3, switch or relay closure or a 
25Hz tone on either the left or right 
channel to create a source switching 
signal. Additionally there is logic to

Expans ion Audio Chassis i.n the System, 
J3 on 
signals to J3 of the Audio Dlasibmio. 
board Ln. the Expansion chasa is«

* UNIVERSAL SOURCE BOARD - This is the 
Inp at / O utp ut (I/O) board for the Audio 

There is one Universal 
Source board for each Audio source. 
The location of the board determines its 
Source number. The board contains 
logic for Starting and Stopping the Audi 

Note that normally only Reel­
sources



Indicator JLED's reside

Q
5.3.1.2

as shown below: •

6
5.3.2

5.3.2.1

bus lines.

0 NUMBER:
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AUDIO CONTROL & BUFFER BOARD (Reference 
100-700-007)

1SEL9 
ISE L10 
1SEL11 
1SEL12 
ISEL13 
1SEL14 
ISE LI 5 
1SEL16

1SEL1 
1SEL2 
1SEL3 
1SEL4 
1SEL5 
1SEL6 
1SEL7 
1SEL8

GENERAL • Through JI, this board is the 
interface between the Control chassis and the 
Audio chassis. Additional responsibilities 
include audio source selection, established by 
decoding Address bus data, and specific control 
functions as determined by the state of the Data

Silence Sense, closed loop, fade, and 
end of message logic all reside on this board. 
Additionally there is a buffer amplifier for the 
3. 5KHz encoded logging signal.

A2・Y 
A3-21 
A4-Z 
A5・£2 
A6-A 
A7-23 
A8-B 
A9-24

A10-C 
All-25 
A12-D 
A13-2,6 
A14-E 
A15-2.7 
A16-F 
A17-28.

allow audio fade up and/or down.
on this board 

which show through the Local Status 
Panel to indicate if a source is Hon air**, 
"next", or in a npre-rolln state.

Board
AUDIO CONTROL Board 
UNIVERSAL SOURCE Boards 
MONITOR AMPLIFIER Board 
AUDIO DISTRIBUTION Board

Connector 
XAf .
XA2 thru XA17
XA18
.XA19

The Source Select bus (ISELI through. 1SEL16) 
fans out from the Audio Control board (XA1) as 
follows:

BUS STRUCTURE - Though most signals are 
bussed to all connectors on the backplane, 
physical constrains require boards to be installed
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A4, A5 - 

A6, A7 ■ disables Audio

14

1

*

"GE S-52 op

12A4

1
0
1

1
0

A5

0
1
1

15

1
1
1 •

“high、

number：
1-700-007

1) the "Chassis Select11 decoder portion of the 
"Source Decoder11 circuit.

U23
13

1
0
1

"low” and A9 through 
address is for

3 c ^ic. Audio ..c.ha.s s is
selection (4 possible).

A8 through A15 - If A8 
」 A15 =

Audio chassis.

U23 determines which, of four (4) possible Audio 
chassis has been selected by decoding Address 
lines A4 and A5・ The following chart shows the 
decode truth table and proper jumpering for the 
four possible Audio chassis.

ADDRESS DECODE/SOURCE SELECTION - The 
Audio Chassis is cons Ider ed by the CPU to be a 
memory address. Therefore Audio Contro]
board must decode that the Address bus is call」 
on it to "write" or 
is divided into specific responsibilitie 
below： ■

As noted above, if A8 is "low" and A9 through A15 
are all "high", this card determines that the 
address pertains to an Audio Chassis. This 
condition brings all inputs to UX8 (sheer 2) "high" 
causing U18-8 to go "low". 'When 1MREQ (Jl・9‘ 
goes "low11, U5-1 goes "low11 enabling U23 (shee>.fj

p
nreadH data. The Address bus 

s as shown

Jumps To一 A

B
C

-D

Sources 
T316 
17-32 
33-48 
49-64

—. . . y 一一 - 一一 — — . 一 . — _ *—»■ ■—

A0 through A3 - Audio soj^rce._selecttbn<_____ :

If both "high”, 
source selection.

0 = Low
1 = High
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CONTROLLER DECODE (Sheet 1) - If data is to 
be transferred but no source is to be selected, 
Address lines A6 and A7 will both go "high”. 
Assuming Address lines A8 through A15 are 
properly set for addressing an Audio chassis, 
1ADDC to U8-11 (Sheet 1) will go nlown thus 
bringing all inputs to U12A "high" forcing U12-8 
"low”. This causes U8-12 to go "high” dis­
abling source decoder U16. Additionally U5B and 
U9A (sheet 2) are enabled to respond to write 
(1WR) and read (1RD) instructions for control 
decode purposes. •..

An additional action that occurs when the 
jumpered output of U23 goes "low" If the nwt deln 

-jumper is installed is that U4 produces a lusec 
positive pulse creating a negative "WAIT” pulse 
at Jl-5. This signals the CPU to wait until Jl-5 
goes "high" before advancing to the next step.

If a "write” instruction is sent, 1WR (Jl-18) goes 
“low" causing U9-1 to go Hhighn. If 2D6 is "high? 
U3-8 goes "high” bringing U5-11 "high” which 
pulls U9-4 (3PGMCLR) "low”. Thia resets FADE 
flip flop Uli (sheet 1) and sends a low going 
1PGMCLR signal to the Universal Source boards. 
Additionally 1WCDC clocks the Closed Loop, 
Fade, and Silence Sense flip flops Uli and U7.

Assuming the board is jumpered for the selected 
Audio chassis, the jumpered output of U23 goes 
"low" enabling U16 to decode the source select 
address lines A0 through A3. This is assuming 
address lines A6 and A7 are not both "high”, if 
they are, U12-8 goes Hlown forcing U16-19 "high” 
which disables U16. Again assuming U16 is 
enabled, it decodes the address lines and palls 
one of the sixteen (16) "select" lines "low”. The 
select lines (1SEL1 through. 1SEL16) go to the 
individual Universal Source connectors (see 
paragraph 5. 3. 1. 2).

131・700.007
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0

2D7 -

5.3.2.4

U5C are "low" U5-8 will go "low".

15 RO

Lo L。

Hi

HI Z Open StateLo

Invalid StateHi

pw：.对
number；

NR

Control Pins
1

2D0 -j Silence Sense F/F Status (U7-15) Sheet 1
2.D1 - .. Silence Sense Disable F/F Status (U7-11) Sheet 1
2D2： - f Close Loop F/F Status (Ul 1 -15) Sheet !
-----:Fade Control F/F Status (U11 -11) Sheet 1

Lf a nreadH instruction is sent, 1RD (JI-17) goes 
nlown causing U5-6 to go "low". This enables 
tri-state buffers U2 and U15, setting the follow 
data on the Data bus.

ZDS' -
2D4 ■ Silence Sense Extend Control Status (U3-3) Sheet 1
2D5 - , Override (ORIDE) Status (U22二3) Sheet 2
2D6 ・ Aux 2 Audio (EXT DET) (Pl-K) Sheet 2

Set "low" by U2-9 (Sheet 2)

Lo

Input/Output
DO RO DI

13 1-700-007
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DATA BUS BUFFER CONTROL - (Sheet 1) If 
either "Controller Decode11 (1CDC) or the 
jumpered output of U23 go "low”, U21・3 goes 
"low”. If ••'write11 is requested, 5RD at U9-12 will 
be "high" causing U9-13 to be "low". Since 
both inputs to 
Thus both pins 1 and 15 of U6 and U10 will be 
"low" allowing data to flow from DO to R0 (see 
chart below). If 1CDC alone is "low”, this is the 
only condition. U6 and U10 can be in. If U9-11 is 
"low" and "read11 is requested, 5RD goes "low” 
bringing U9-13 "high". This causes both, pins 1 
and 15 of U6 and U10 to be "high" allowing data to 
go from DI to DO. If ne it her 1CDC nor the 
jumpered output of U23 is HlowH, pin. 1 of U6 and 
U10 will be "high" and pin 15 will be nlown putting 
U6 and U10 into an open, high impedance state.



5.3.2.5 SILENCE SENSE CIRCUIT (Sheet 1)-

o

o

5.

“high”

o number

131-700-007
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go "low” turning 
set "low”, turning

ALARM MODE - Normally pins 1, 2, and 4 of 
U12 are "high", and pin 5 is "low". This puts 
U12-6 "high", U8-6 and U19-2 nlowu. This con­
dition holds timer U28-3 "high" and also turns 
on the yellow "DISABLED” LED (DS3). If Silence 
occurs, SS DRIVE (Pl-32) from the Audio Dis- r .•七 
tribution board goes nhighH, forcing U12-6 nlown； -rj

TT1 a _____ -n •- rro a — 一 '奇

RESET - The circuit can be reset in two ways. 
One is to press the ALARM switch on the Local 
Status Panel which pulls U4-8 and, thus, U3-6 
.,,lown. This resets U7-15 and U26-11 "low" and
U26-10 "high". It also pulls U19-2 "low” so that 
when the ALARM switch is released, U28 can start 
timing again if Audio has not returned. The second 
way is for the CPU to set U7-9 "low”，U7-12 l,high, 
and clock U7. This sets U7-11 "low" duplicating 
the function of the AL»ARM switch. The CPU would 
then reset U7 and U26 by setting pin 9of each 1C 
,,high11, pin 12 "low", and clocking pin 6. The 
CPU reset occurs when the ALARM switch is 
activated on the Video Terminal.

Thus, U19-2 goes "high”，allowing U28 to start 
timing out and turning off DS3. If Audio returns 
before U28 times out, U19-2 returns ”iow", dis­
charging timing capacitor C 1 through R8. If 
Audio fails to return, U28 times out (total time is 
determined by setting of R1 and the state of U3-3),

• clocking U7 as U28-3 goes "low”. This sets 
U7-15 "high". This condition is noted during the 
normal Audio Control status check by the CPU 
which then sets U26-11 "high”，causing U9-10 to

on. the alarm lamp. U26-10 is 
on the red SILENCE LED.

SILENCE SENSE DISABLE - If it is desired to 
disable Silence Sense, U7-11 is set "low" by the 
CPU holding U12-6 "high", regardless of the state 
of pins 1, 2, or

EXTENDING THE DELAY - Some Audio sources, 
3Uch as a live studio or network, require a longer 
delay, due to uncontrolled pauses in speech. Nor­
mally both inputs to U3 (pins 1 and 2) are



5. 3.2.6

5・ 3. 2. 7

the ALARM lamp* U11-14 being

5.3.2.8

.：：：«•#

5.3.2.9

o
NUM8ER;

93

CLOSED LOOP CIRCUIT (Sheet 1) - 1/2 of Ull is 
used as the CLOSED LOOP status latch.. In the 
event of a Closed Loop fault, U11-I5 will be set 
"high” by the CPU. This causes U9-1.0 to go 
"low” turning on 
"low" turns on DS1 (red LOOP LED).

J 1-700-007 
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OVERRIDE (ORIDE) CIRCUIT (Sheet 2) - If 
1 OR IDE (Jl-31) goes "low" or the OVERRIDE 
switch SI is actuated, U22-3 aud U22-13 both go 
"low". 3 OR IDE goes to the Audio Distribution 
and the Universal Source boards. U15 is a tri­
state buffer. U15-3 will present the state of 
U22-3 when 1RCDC at U15-1 (Sheet 1) goes "low".. 
Override would typically be used in an emergency 
situation where normal control functions have 
failed and it is desir^ed to control- sources man- 

' ually. Reference Paragraphs 5. 3.3.4 & 5.3.5.12 
for operation on Audio Distribution and Universal

and thus R24 and R9 effectively parallel R4 
making that portion of the charging leg approx- 、 
Lmately 4. 4K ohms. However if 1SSEXT 1 (Fl・ 
from the Universal Source board or 1SSEXT 2 
(Jl-32) from the CPU board goes "low", U3-3 goes 
"low11 back biasing CR2 and thus effectively 
removing R24 and R9 increasing the resistance 
value to Imeg..

END OF MESSAGE CIRCUIT - When an End of 
Message (EOM) tone is detected by theJJniversal 
Source board, it brings 1EOMB at Pl-P (Sheet 
"low”. This pulls U25-12 "low" creating an in- 
terrupt (1R3) to the CPU. When 1EOMB returns 
"high”, U14-2 goes "low" clocking timer U1 
which produces a lOusec positive pulse at Ul-3. 
This Ln turn pulses U9-4 and U24-3 ulowH clearing 
FADE flip flop U11 (Sheet 1) and sending a 
1PGMCUR pulse to the Universal Source boards.

•:打J'
讦抵
v

Source boards respectively.
a

—

FADE CIRCUIT (Sheet 1) - 1/2 of Ull is used as 
the FADE status latch. It is totally controlled by 
CPU firmware. If U1I-H is set “high", FADE 
is enabled and Ull-10 being "low”, turns on DS4 
(green FADE LED).



5.3.2. 10

Q

current summing point, very little AC

5.3.3

5.3.3. 1

。
CUE AUDIO PROCESSING (Sheet 2)5.3.3.2

5.3.3. 2. 1

o NUMBER:

131-700-007
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AUDIO DISTRIBUTION BOARD (Reference 100-700-016
Schematic, and 114-700-004 Audio Signal Block Diagram)

detection, and alarm drive. Additionally, all 
signals to and from the Local Status Panel route 
through this board.

ENCODING (3.5KHz) BUFFER (Sheet 2) - 3. 5KHz I 

encoding enters the card at Pl-43 (Sheet 2) from 
the Universal Source boards. Since the output 
impedance ox the Universal Source board is 
approximately 10K ohms, buffer U27 has approx­
imately a. gain of 1 , R21 and R23 set the bias 
point at U27-3 to approximately 3. 0V to allow for 
maximum Input voltage swings. Note that since 
U27-2 is a '
voltage can be seen at this point. AC input must 
be measured prior to the 10K output resistor 
(R60) on the Universal Source board.

CHANNEL A - Cue "A” audio from 
the Universal Source board or the 
Monitor Amplifier board comes in 
at Pl-U. Cue A audio from, an 
expansion Audio chassis comes in 
at J3-11, If the Audio Distribution 
board is in the main Audio chassis, 
HCn is jumpered to "M” to bring 
audio in from the expansion chassis 
If the board is in an expansion 
chassis, HC11 is jumpered to "EX"

GENERAL - The Audio Distribution board is 
responsible for final audio processing of the 
Program, and Cue audio；' Program audio can be 
routed through a compressed or uncompressed 
amplifier. Selection is based on. jumpers on the 
Universal Source board which routes the audio to 
either the compressed or uncompressed 
amplifiers. Other functions controlled by the 
board include Audio fade control, Silence Sense
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b

to feed audio from U22-7 to the 
main Audio chassis.

1 QE
1 TOE
1 NOE
1 X1QE
1 X2QE

CUE 
TIME 
NETWORK 
AUX 1 
AUX 2

J4-10
J4-9
J4-22
J4-21 
J4-8

then sent on 
lifier board via P1・M・

Either Program or Cue audio can 
be fed to Cue amplifier U22. 
Selection is based on which FET in 
U23 is turned nonu as controlled by 
the SOURCE switch on the Local 
Status Panel. If PROGRAM is 
selected, 1PGMZ (J4-23) is ulown

Any of these inputs being "low” 
pulls U26-4 "low" turning on the 
Cue FET feeding Cue bus audio to 
U22-6. Audio from U22-7 is then 
sent to buffer amp input U22-2 and 
also is sent to the arm of the MODE 
select switch (Local Status Panel) 
via J4-19 (FEED). If ”A+B” or 
"A・B” is selected, Cue A audio is 
returned to this board via J4-6 or 
J4-18 respectively. The mixing 
process is discussed further in 
paragraph. 5・ 3. 3. 2・ 2・ The final 
Cue audio out at U22-1 is split and 
both, paths go to the Local Status j 
Panel. J4-4 (AVU+) goes to the 
left VU meter while J4-2 goes to 
the VOLUME potentiometer re­
turning to the board at J4-14 and 

to the Monitor Amp-

turning on the Program FET (upper) 
selecting audio from UI6-6. If the 
SOURCE switch, is in any other 
position than PROGRAM, one of the 
Q inputs will be ,,lown as shown 
below11



5.3.3.2.2

A audio is mixed with. Cue B

5.3.3.3

0
5.3.3.3.1

0

J -600F

NUMBER：

，1-700-007

PROGRAM AUDIO PROCESSING - Since both the 
PROGRAM A and PROGRAM B audio circuits are 
identical, only Channel A will be discussed. The' 
discussion is tn three parts: Uncompressed 
pre-processing, Compressed pre-processing, 
final audio processing.

CHANNEL B - Cue B audio is 
processed primarily th、： same as 
Cue A audio with the exception th 
Cue A audio Is mixed with Cue B 
audio if the MODE selector switch 
on the Local Status Panel is i.n 
either the A+B or A-B positions. 
If in A+'B Cue A audio- is fed t。. 
U21 -2 in phase with. Cue B audio, 
thus the two signals add. If A-B is 
selected, the Cue A audio is fed to 
the output of U2Z-1 and mixed with 
the ^inverted" Cue B audio and thus 
the two signals cancel. Note that 
both VU meters and both monitor 
speakers will respond to the mixing 
if A+B is selected while only the 
A channel responds properly if 
A-B is selected.

UNCOMPRESSED PRE-PROCESS­
ING (Sheet 1) - AUDA1 (Pl-P) is 
the uncompressed audio input from 
the Universal Source board(s). 
EXAUDA1 (J3-19} is the audio input 
from the expansion Audio chassis ii 
the board is in the main Audio 
chassis (UCU is jumpered to “M"): 
or it is the audio output to the main 
Audio chassis if the board is tn an 
expansion Audio chassis (HCH is 
jumpered to HEXn). U9 is a unity 
gain buffer (Universal Source board 
output impedance = 4. 75K ohms) 
which buffers the signal to J2-5



5.3.3.3.2

6
COMPRESSION MODEAUDIMODE AUTO

MUSICAUTO OPEN CLOSED VOICE

MANUAL VOICECLOSED MUSICCLOSED

o NUMBER:

131-700-007
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There are basically two modes of 
compression available. The settin； 
of the MAN and AUTO switches 
determine which mode is selected. 
The following chart outlines the 
two modes.

COMPRESSED PRE-PROCESSING - 
(Sheet 1) AUDA2 (Pl-S) is the Uni-, 
ver sal Source board audio to be fed I 
to the compressed pre-processor. I 
EXAUDA2 (J3-15) is the audio j 
input from the expansion Audio j 
chassis if the board Is in the main | 
Audio chassis ("C" is jumpered to t 
HMn) or it is the audio output to the I 
main Audio chassis if the board is I 
in an expansion Audio chassis | 
(nCn is jumpered to "EX"). I

SWITCHES 
MAN

TYPICAL. SOURCE 
AUD2

MODE 1 is used primarily when 
voice announcements are played over 
music thus compressing the music

(AUDA1O). This output goes to the 
Audio Interface Terminal board 
(TB3-2 ) where it can be routed to 
user audio processing equipment or 
jumpered to TB3-3 to be returned 
to this board at J2 -11 (AUDA1IN).

AUD2 (music) is com­
pressed when audio 
(voice) is also on 
AUD 1.
AUD 2 (voice) is 
compressed at all 
time s ・



set by R5

on

C4 is

NUMBER；

a 2 OFV.、

i >1-700-007

- Returning to the compressor section, 
amplified by U6.

are open, neither audio cixarmel
• (AUDI or AUD2) is compressed*.

0
voice material.

If both the MAN and AUTO switches 
are open,

only when voice is present on. the 
AUD 1 channel. Mode 2 is used 
primarily when it is desired to al： 
music to have full dynamic range 
while compressing

audio fed to U6 is amplified by U6・ 
The amplification factor determines 
the compression level and is deter- 
mined by potentiometer R24.

In MANUAL mode U1 MAN switch, 
is closed setting U3-3 ,,high,* con­
tinuously thus holding FET U4 
continuously.

Turning the compressor on in AUTO 
mode is accomplished as follows. 
Audio from U9-6 and U10-6 is fed to 
U6-2 which amplifies the mixed 
signal. The first audio peak at U6-1 
which exceeds approximately +1.3V 
turns on Q13 palling its collector to 
ground. This triggers timer U3 set- 
ting U3 -3 /[high*1- Thus U30-»10 goes, 
"low" turning on FET U4 which then 
is allowed to feed AUD 2 audio to 
compressor amplifier U6 from U7 
and U8. Timer U3 has a time out of 
approximately 1 second as 
and C1. Thus as long as audio peaks 
continue to turn on Q13 in less tha.
1 second intervals, U3-3 will rema^/ 
"high". This is due to the fact that 
each time Q13 turns on, C 1 is dis­
charged through CR 1. Once audio is 
absent for 1 second, U3-3 will return 
"low" shutting off FET U4.



o
unity gain non-inverting

as

o

0 number：
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The operation of the B channel is 
identical to the A channel. -

rapidly charged negative by 
negative peaks from U6-7. The 
higher the incoming signal Is, the 
more negative C4 charges. The 
setting of R4 determines how fast 
C4 is allowed to discharge during 
the absence of audio and con­
sequently how fast the compressor 
shuts off when audio level drops. 
U2 is a 
buffer whose output tracks the 
voltage level on C4. Since C4 is 
referenced to ground, U2 has an 
output range from Ovdc to - 14vdc» 
The yellow HGATEn LED serves 
an analog indicator of the com­
pression level.

As U2-1 goes more negative, U5-2 
is pulled in a negative direction 
which causes U5-1 to go in a 
positive direction. (Note that in the 
absence of any audio signal, U5 is 
biased such that pin 1 will be at 
approximately (-) lOvdc). As U5-1 
goes more positive, FET Q1A is 
turned on harder. Q1A acts as a 
variable resistor which has a very 
high resistance at low audio levels 
and very low resistance at high 
audio levels. Thus as audio levels 
increase, U5 turns on Q1A harder 
to shunt more signal to ground and 
thus lowering the level out at U7-6. 
Some audio is fed to U5-3 which 
modulates U5-1 around the bias 
level established by U5-2. This 
allows the gate of Q1A to track with 
the audio changes to minimize 
distortion*



5. 3. 3.3.3 -

IJ2
AUIDA105

AUDA1IN 311

CHAN nAn

AUDA2IN3

13 AUDA20 2

15 AUDB20 6

AUDB2IN 7CHAN uBn

9 AUDB1IN

7 AUDB1O 6

AUDIO DISTRIBUTION BOARD

•.必
number；

:、"700.Q07
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TB3—厂R64
—*
10

R65

AA/\—

TB4

R63 
r—WV-

U15 /

菟’

To summarize, as audio at U7-6
U2-1 goes more 

causes U5-1 to g， u

TB3
9

FINAL： AUDIO PROCESS ING'' 
(Sheet 2) Since Channel A and B 
are identical circuits, only channel 
A will be discussed. Audio from 
the Uncompressed (AUDI) and 
Compressed (AUD2) channels is 
sent out J2 to the Audio Interface 
Terminal board and then returned 
to the Audio Distribution board as 
"AUD11N" and "AUD2IN” signals 
as shown below.

tries to increase, 
negative which causes U5-1 to g， 
more positive which turns otr QIjJ 
harder which shunts more of the 
U7 input signal to ground thus 
lowering the output level at U7-&6.

R62
L^W^— 

u ________



precise gain of 3. 16

6
keeping the

5.3.3.4

sources.

b NUMBER:
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OVERRIDE MODE (Sheet 2) - In the event of a loss 
of control functions, it may be desired to man­
ually control audio sources. If so, the MAhL/

Audio is then fed to FET switch 
U13 which is ON unless OVERRIDE 
mode is activated and then to U16 
which has a 
(lOdb). Note that the FET (U13C) 
in the feedback network for U16 
adds resistance to the feedback 
circuit which compensates for the 
resistance added to the input by 
FET U13B. U17 amplifies the 
signal from the A OUT LEVEL 
potentiometer (R116) by a factor of 
approximately 100. Audio is then 
passed through a two stage band 
reject filter composed of U19, 
U27, and their associated circuitry. 
The components are selected to 
reject only 25Hz, Two stages are 
used to broaden the reject band- • . 
width, to allow rejection of switching 
tones which are not exactly 25Hz・ 
R92 and R150 further degrade the 
circuit Q slightly to keep the circuit 

.,from oscillating. U27-6 then drives 
output transistors Q3 and Q6. CR8 
and CH9 maintain the base of Q3 at 
1« 2V greater than the base of Q6 to 
compensate for the base to emitter 
drops across Q3 and Q6 and thus ' 

transistors balanced.
Q4 and Q5 provide protection 
against overdriving Q3 and Q6・ 
Should excessive current (approx- 
20ma) be drawn the voltage drops 
across R83 and R86 will be 
sufficient to turn on Q4 and Q5 to 
effectively shunt the base to emitter 
junctions of Q3 and Q6 thus shutting 
them down to a safe level.



AUTO switch (SI)

the air). This enables the C

this, board Plow \ Thus U30-4
goes

5,3.3.5

point which, biases Q2A and B "off" with

0
number：
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As soon as the FADE coixmiand is released 
(1FADE goes "high"), UZ4-1 rapidly gqes neg­
ative due to the low impedance shunting action of

on. the Audio Control Loard 
would be placed in MAN which causes 3ORIDE 
(Pl-29) to go "low". Additionally the SOURCE 
selector switch on. the Local S^zutus Panel must 
set to one of the Cue positions (tne one desired 
to be on the air). This enables the Cue output of 
the proper Universal Source board(s) and also 
brings U26-4 on

Hhighn shutting “OFF，1 the program audio 
switching FETS U13A and B・ Simultaneously 
U30-1 goes 11 low11 turning "ON" FETS U14C and 
D allowing Cue audio to be fed to U'17 and U18・ 
Note that FETS U14 A and B which normally shunt 
Cue audio to ground are shut "OFF" by the same 
line that shut "OFF11 the Program audio FETS 
U13 A and B・

As soon as the level at U24-6 becomes more 
positive than the bias voltage at U24-5, U24-7

■ drives to (-) 15V triggering timer U25・ This 
creates a 0. 1msec positive pulse at U25-3 which 
in turn produces a 0. 1msec negative pulse at 
Pl-P (1EOMB) causing the system to advance to 
the next source.

AUDIO FADE LOGIC (Sheet 2) - When a FADE 
command is executed, [FADE (Pl-30) goes "low". 
This pulls U26-10 "low" causing U24-1 to start 
going in a positive direction at a rate determined 
by R122 (FADE RATE). As U24-1 ramps in a 
positive direction., FETS Q2A and B are driven 
harder into conduction causing the audio level to 
U17 and U18 to gradually decrease* FET 
THRESHOIuD potentiometer (R138) should be set wr 
at a point which, biases Q2A and B "off" with no 
FADE command but allows conduction to begin 
as soon as U24-1 starts to move in a positive 
direction.



shut off

Q 5.3.3.6

5.3.3.7

"low". This turns

MONITOR AMPLIFIER BOARD (Reference 100-700-017)5.3.4o 5.3.4.1

ii
5.3.4.2

.on
5.3.4.3

o NUMBER:
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GENERAL - This board contains the Monitor 
speaker driver; buffer amplifiers, gain controls, 
and selection control for the two AUX audio 
inputs; and circuitry to detect a transmitter off 
air condition.

ALARM DRIVE (Sheet 1) - When a Silence S^ense 
or Close Loop alarm occurs, 1ALDR (Pl-M) goes

" on Q12 pulling J4-25 "low”
turning on the ALARM lamp.

MONITOR SPEAKER AMPLIFIER ・ U1 is a
4 watTTudio"ampllfierT~Cue audio from the-Audio 
Distribution board comes in at Pl-M (Channel A) 
and Pl-11 (Channel B), is amplified by U1 which 
has a gain of 5, and is then capacitively coupled 
to J2 which then sends the signal to the Monitor 
Interface Terniinal board (A2-TB4). Reference 

Fig. 2-20 in Installation Section for wiring instruct 
AUXILIARY INPUTS - Provision is made to bring 
in two stereo Auxiliary audio inputs by way of 
TB1 and TB2 on the Monitor Interface Terminal

SILENCE SENSE DETECTOR (Sheet 2) - Audio 
from Program audio amplifiers U16 and U15 is 
fed to U29-2 whose gain is a function of the 
setting of R 114 (SS LEVEL). R114 is normally 
set such that the signal level at U29-2 will not 
produce sufficient output at U29-1 to drive Qll 
for a signal at the Program Output (Jl-5 to Jl-11) 
below 25db. As long as audio above that level is 
present, Qll collector will be driven "low" by 
positive peaks at the base. This in turn drives 
the SS DRIVE_signal "low" at Pl-32. As long as - 
Pl・32 pulses "low" at least once every 3 seconds 
(typically the time delay of the Silence Sense tin:er 
oh the Audio Control board), the Silence Sense 
timer will not trip.

CR 10 and CR11. Thus Q2A and B are 
and audio is restored to full level.
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^.11 outputs gr
 only "on'

尹.* transistor is r … . .
turning on the photo diode in photo isolator U8・

盘8

An alternate method of detecting an Hoff air11 
condition is to use an "air monitor11 with a 
normally closed relay or transistor output which 
is tied across J2-1 and J2-16 by way of the Mon让or 
Interface Terminal board (A2-TB4). Reference 
Fig. 2-20 in Installation section tor

,r K

 

board (A2-TB1). Each input is provided with a ' 
level control (R4, R6, R8, and R10) and an ampli* 
fier with, a gain of 10 (U2 and U3)・ outputs 
through. FET switches (U6) which are only "on" xZ 
when one of the AUX inputs is selected by the 
SOURCE selector switch on the Local Sta-tus Panel. 
If AUX 1 is selected, P—云(1XKE) z .?ea ,Jlowu 
turning on. the upper pair of 7ETS, sending the/-' 
AUX 1 Audio (XAQ^ri and J1BIN1) to the Cue bus；..
If AUX2 is selected, Pl-N (1X2QE) goes “low” 
turnuig on the lower pair of FETS。

Fig. 2*Z0 in Installation section, to r wiring instru- 
• % ¥ meats. As long as the relay remains closed (or 

推* transistor is ,,onn), J2・l will be pulled to ground,

This pulls U8-5 "low" which holds US-2 "low11, 
二"holding U5-3 "high”. If ‘ "

"OFF AIRn DETECTION - Two methods may be 
employed to monitor whether the transmitter is 
non the air”. One method is to monitor the 
AUX2 audio inputs which are fed to (J4-2. The 
AUX2 inputs would be fed by a receiver output. 
The gain of U4 is set by R1 which would be set 
such that if the audio signal tell below a set 
level, the circuit would assume the transmitter 
was "off the air11. Positive peaks from U4-6 turn 
on Qi pulling its collector "low”. The first time 
QI collector goes Hlown, timer 卫5-3 goes nhighn. • 
This turns on DS1 and sets Pl-K "high”. Pl-K 
(EXTDET) goes to the Audio Control board whew 
its status is placed on the data bus (2DB6) at 
appropriate times for testing. Each time a 
positive audio peak occurs, QI collector goes 
ulowH, discharging CIO through R3 1 and CR1. 
Should audio go below the threshold for a period 
longer than the time out set for U5 by R2, U5-3 
will return "low", signaling a transixiitter Hoffn 
condition.
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implies, the board

The board is responsible for:
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g・

a.
b.

the relay or transistor in the air monitor opens, 
U5・2 goes high allowing CIO to start charging 
through R2. If the transmitter does not come back 
on before CIO charges to +3.3vdc, U5 times out 
and U5-3 returns !,lowH signaling an Hoff airn 
condition.

Starting the audio source.
Setting the “NEXT”，“ON AIR七 and "ROLL” 
lamps.
Processing audio and determining if audio is 
to be on the Program or Cue bus.
Detecting 25Hz switching tones from Reel- 
to-Reel sources (from either the right or 
left channel as determined by system pro­
gramming) or End of Message (EOM) switch 
signals from Cartridge sources, Network 
or Studio sources.
Stopping Reel-to-Reel sources.
Scheduling Random. Access Tray assignments. 
Transferring encoded logging when the source 
is non. the airn.

For example, a symbol 
sheet 1 indicates that signal will be found on 
sheet 3 point A・ The symbol on sheet 3 would be

NOTE: Several signal lines on schematic 
100-700-014 go directly from sheet 1 to sheet 2. 
Thus by placing sheet 1 above sheet 2, these lines 
are easily followed. Additionally some points are 
common to more than one sheet and thus flags are 
shown which direct where that signal is found on 
another sheet. For example, a symbol0YA7 on

GENERAL - This board is the interface between 
the audio source and the system. There is one 
Universal Source board for each audio source. As 
its name implies, the board can interface with any 
type of source provided switches and jumpers as 
outlined in section 6. 0 are properly set.



SHT 1

SHT 2

In order for the system to command

"write” (1WR) goes Hlowu.
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Basically control of the board is by 
Data bus (D0through D7). 
lines have been assigned to control specific 
functions. However more than one function, has 
been, assigned to each Data bus line so program 
controlled "clock" signals are generated by U55 
(as determined by the 2A6 and ZA7 Address Lines 
and the "write" (3WR) status) to load the data into 
the proper registers. Additionally, the status of 
these registers can be read by the Data bus under 
control of U55. The Data bus map on the follow­
ing page outlines the assignments for both 
Commands and Status for the Data bus.

means of the
Individual Data bus

or read the 
status of any Universal Source board, i.t must 
address the Audio Control board to pull "low" the 
select line for the desired Universal Source 
board (1SEL 1 through 1SEJL 16) which comes to 
this board as 1SELX. This Ln turn enables U55 
by pulling U55-4 "low". The other enable input 
(U55~5) is set "low" when either nTeadu (1RD) or 

Then one oi the 
outputs of U55 is set "low" based on the status of 
2A6, 2A7, and 3WR as shown on the Data bus . 
map. This output going nlowH loads or reads data 
to or from the appropriate register. Addition­
ally 1SELX going "low" enables U53 and U54 to 
decode the status of 1RD and 1WR to properly set 
the Data Bus direction buifera U43 and U47 
shown ui the following chart.
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occurs whenever an :
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CONTROL PINS
- L

Lo
Hi
Hi
Lo

15
Lo
Hi
Lo Hi Z Open State 

Lnvalid State

ROLL
D7
T 

0

NEXT
D5

0

ON AIR
DO pi
1 o"

0 o
"o 0

The following paragraphs detail the actual coii- 
trol operations.

INPUT/OUTPUT
DO RO DI

ON THE AIR
DEAD ROLL/NEXT
DEAD ROLL ONliY

• ' ：■'-'s龙.

SETTING THE "NEXT" LED - To set the "NEXT” 
LED, the CFU addresses the source scheduled 
next which sets the select line (1SELX) "low" 
only on the source selected^ Simultaneously 2A6 
and 2A7 (Pl-31 and Pl-33) and 3WR (Pl-S) will 
go 11 low** causing U55-15 (CNT 1WR) to go 11 low*1. 
Data bus line D4 is set "high" and thus when 
U32-6 goes "low”, U3Z-10 is set "low" turnLng 
non" DS2 (NEXT). If Data bus line D5 is “high” 
when U32-6 is clocked "low", DS2 is turned "off". 
Additionally if 1PGMCLR (Pl-35) from the Audio 
Control board goes "low”, U32-10 is reset "high" 
turning "off” DS2. This 
EOMB pulse occurs.
STAR TING A SOURCE - To start a source, the 
CPU addresses the source to be started setting 
the select line (1SELX) "low”. Simultaneously 
2A6 and 2A7 (Fl-31 and Pl-33 and 3WR (Pl-S) 
will go "low" causing U55-15 (CNT 1WR) to go 
"low". Data bus line D2 must go "high" while 
Data bus lines D0, DI, and D4 through D7 will 
be set as shown below depending on whether the 
source is to dead roll or go on the air.

1 = High
0 = Low

i *700-007
■■■MM*.； -»•».

AfXC 6
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If the Dead Roll mode is commanded and the 
source is to air NEXT, U32-10 is set "low" 
turning nonH DS2.(NEXT), U33-14 is set "low” 
turning Honn DS3 (ROLL), and U20-15 is set “low" 
insuring- that DS1 (ON AIR) is "off”.

The process for actually starting the source is as 
follows. Data line D2 is set "high" and when 
U55-15 (CNT 1WR) goes "low”, U53-6 goes "low” 
forcing U45-6 "low”. This clocks timer U55 
creating a positive pulse at U55-3. The pulse 
width is a function of whether the LONG/SHORT 
STA-RT jumper is installed (jumper installed 
pulse = 165 msec, jumper not installed pulse 
7. 5 sec). This pulse is inverted by U44 which 
causes KI to energize. Depending on the source 
the start lines may be tied to the relay contacts 
or to the open collector driver U40-6 (J2-10). 
Note that the reset input to the timer (U52-4) is 
held "low” momentarily during power up to pre­
vent the timer from firing and starting the source.

When U55-15 (CNT 1WR) returns "high” U32B, 
U33A, and U20A are clocked. Thus if the Hon 
the air" condition is being commanded, U32 -10 
is set "high” turning noff DS2 (NEXT), U33-14 
is set "high” insuring that D33 (ROLL) is "oft”, 
and U20-15 is set Hhighn. This sets U7-8 "high” 
and if 3 OR IDE (Pl-29) is "high", U26・3 goes 
nlown causing U18-6 to go ulown. This turns "on” 
DSI (ON AIR) and also the program output FETS 
U25A and D・ Additionally U10-U goes nhighn 
turning noffH Cue output FETS U25B and C. Note 
also that U20-14 is set "low”. This both turns 
"on" the 3.5KHz encoding output FET U16 (sheet 
3) if the EOM INHIBIT latch has not been set 
(U20-11 nlown) and, If the SIL, SENSE EXT jumper 
is installed, Pl-L will go "low” causing the 
Silence Sense time out to go to the long (extended) 
mode.
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AUDIO PROCESSING (Sheet 2) - Audio from the 
source comes Ln at J2-14 (Chan A) and J2-3 
(Chan B) and is fed to amplifiers U48 and U49 
which each have a gain of 10. Jumpers are 
provided which allow jumpering Chan A audio to 
Chan B for Mono sources (jumper nMu to nCu). 
Stereo sources would have nCH jumpered to nSH. 
Audio is then fed to U50 and U51 which each have

UPDATING A SOURCE WITH A RIGHT CHANNEL 
END TONE - Some formats utilize a voice track 
source and a fill music source which must be 

so that the voice track sour 
will be in sync with the other music sources. 
These formats typically utilize a right channel 
25Hz tone to signixy the end of a block of voice 
tracks or 'fill music. , To update the, source under 
automation control it is necessary to set the 
Right/Left Channel Enable Flip Flop (U33 B) by 
setting Data line D0 "high11 and clocking U33-B 
with a CNT 2WR pulse from U55-13. This sets 
U33 -10 to HlowH turning "on" FET U16 D (sheet 
3) which passes right channel audio to the
25Hz detector. Additionally, DS3 (ROLL) is 
turned Honu. The next step would be to set Data 
line D0 uhighu and clock U55-15 (CNT IWR) "low” 
to start the source (reference paragraph 5.3.5・3)・

To manually accomplish this task, a push, button 
sw让ch can be wired from jumper pins 
nRCHUPDATEn and l[Cu provided on the Univer­
sal Source board. When the switch is pressed, 
U33-10 is set "low11 by U33-7 going "low". Ad­
ditionally the source is started by U45-M going 
"low”. Additionally a second switch can be wire 
from jumper pins "UPDATE CANCEL” and "CH 
which, when pressed resets U33-10 ,,high." and 
U33-11 "low" which returns the 25Hz detector to 
sensing tones from the left (nAn) channel (EET 
U16 C is turned ,,on1*)* The source however, 
continued to run until stopped by a left channel 
tone.
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R3
Fade Off Only

FADING AUDIO (Sheet 3) - Audio can be made to 
fade on at the beginning of a selection of fade off 
at the end of a selection or both. If fade Is 
desired Ln only one direction, a diode must be 
added from TP1 to TP2 as shown below:

Fade Both 
Directions

When the proper line is selected, U10-13 is 
pulled "low". If the source is not "on the air'1, 
U10-12 will also be "low", thus U10-11 will be 
"low” and FETS U25 B and C will be ,,onn. When 
the source is non the air", U18-5 will be nlowH 
and Program FETS U25 A and D are turned nonu.

compressed audio amplifier 
drives the compressed audio amplifier on the 
Audio Distribution board. Note that dual FET 
Q4 is used as a voltage divider to fade audio in 
or out (see paragraph 5・3.5.6). Note also that 
program audio can be jumpered to the Cue output 
(CUE SEL *'Cn jumpered to "N"). If the deck has 
its own Cue output "C11 would be jumpered to

Cue output FETS U25 B and C are turned on. when 
the SOURCE selector switch on the Local Status 
Panel is set to the proper position for the source 
to be auditioned. The source type for cue purposes 
i.s determined by the positioning of the CUE DE 珏｝八： 
jumper shown on Sheet 3 as follows: 
SOURCE TYPE Jumper "C" to
Standard - Q
Network - N
Time Announce - T
AUX 1 1
AUX 2 2

a gain of 100 and is then fed to output FETS 
U25 D and A. The outputs of U25D and A are 
jumpered to either AUDA1 which drives the un- 

or AU DA2 which



Assuming Fade is enabled, 'fading audio''6n*'is _5 ；%

END OF MESSAGE (EOM) DETECTION

5.3.5. 7. 1

_0

5.3. 5. 7

This
C2 to start charging at a rate set by R3・

One other circuit note is that since voltage swings 
approximately + 15vdc, diodes CR4

25Hz REEL TO REEL TONES 
(Sheet 3) . 25Hz tones can be from 
either the right or left channel.

number：
131-700-007

accomplished as follows. - Wh^n the source is、 
placed Mon the air", U54- 3 (from U26-3 on Sheet 
2) goes ,,highupulling U54- 1 "high”, This causes

Thus
U6-1 starts going in a negative direction grad­
ually turning "off1 audio shunt FETS Q4A and B 
(sheet 2) as controlled by R2. As U6-1 goes 
below (-) 0. 9vdc, U6-7 goes "high”, U4-6 goes 
Hlown, and thus U10-6 goes "low”. U10-6 goes to 
U18-4 (sheet 2) and, as will be seen, is used to 
hold on the audio output FETS during fa de''off *

at U6-7 are
and CR5 are required to limit the voltage to U4-5 
to 5. 6V and (-) 0. ovdc.

FAGE 5-76 OF

The Fade control circuit can. be enabled by in­
stalling the FADEN jumper which sets U54-12 and 
UiO-5 Hlown or under CPU control by secting Dm . 
line D7 "high" and creating a CNT 2WK (para-( 
graph 5. 3.5. 1) which sets U42-14 (sheet 1) "low" 
which also pulls U54-12 and U10-5 "low" via U19.

At the end of the End of Message (EOM) tone, 
U54- 3 returns "low". This sets U54-1 "low” 
which in turn causes C2 to start discharging 
through R3. Thus U6-1 starts going in a positive 
direction turning on FETS Q4A and B gradually 一 
shunting more and more audio to ground. As ] 
as U6-1 becomes more positive than (-) 0. 9vdc, ■ 
U6-7 goes "low" causing U10-6 to go "high" which 
shuts off Program output FETS U25D and A (note 
that U18-5 went "high11 at the end of the EOM 
tone).
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U17 
buffers the audio and rolls off the 

The next two 
25Hz bandpass

Assuming U18 is enabled, digitized 
25Hz from U4-8 is fed to U5 which 
integrates the signal bringing U5-4 
nlowu thus bringing U4-4 
This causes U45-11 (sheet 2) to go

higher frequencies.
stages (U5) form a
filter. The output at U5-5 is fed to 
schmidt trigger U4 which digitizes 
the 25Hz signal if its amplitude is 
sufficient.

Normally however, they are on the 
left ("A") channel. The state of 
U33 (sheet 1) determines whether 
FET U16C (left channel) or U16D 
(right channel) is non

U4-8 feeds U18 whichf can be en­
abled in one of two ways. If the 
jumper is from "An to nC*\ U18 is 
enabled whenever U23-9 (sheet 1) 
is "high”. This will occur when­
ever the photo isolator U3 0 is being 
driven by the audio source. This 
"hand shake11 input (HSI 0) is gen­
erally tied to a signal which, will 
supply current to the photo diode in 
U30 when the audio source is 
playing. If ,,CH is jumpered to HBn 
U18 will be enabled at all times 
unless the source is in high, speed 
Wind or Rewind with the tape on 
the heads. In this case the audio 
from channel uAn coming into 
U5-11 at a high level due to the 
fast tape speed, causes U5-10 to 
go nlown. Capacitor C9 integrates 
the varying audio maintaining 
U5-10 nlow,t. This Ln turn pulls 
U8-10 low disabling U18.
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EOM SWITCH CWSUHE (CART­
RIDGE DECKS, ETC.) - Cartridge 
decks typically have a relay clos­
ure or transistor output which 
turns on when the 150Hz switch 
tone is detected. This circuit (or 
any switch closure such as from a

"low11 which in turn brings timer 
U13-3 "high". This triggers 
U2B creating a 0. 1msec EOM ( 
pulse at pin 
flip flop U20B has not been set 
(U20-10 "high") the EOM pulse is 
inverted and sent to Pl-巨 Note 
that when U2-8 returns nlowu, 
timer U2C creates a 0, 1msec pulse 
at U2-9 which pulses U1 -10 "low" 
resetting the "EOM inhibit1, reg­
ister U20B to the enable state and 
clears 
U20A. Note also that as long as 
the EOM signal is present, U45-11 
i.s held "low" preventing timing 
capacitor C1 from charging due to 
CR2・ Thus U13-3 is held "high” 
which maintains U26-3 "low" hold­
ing the program audio "on." (even 
though the "audio on air11 register 
(U20A) is reset) until the 25Hz tone 
ends. When the tone ends, U45-11 
goes "high" allowing U13 to time 
out. If the EOM OVERLAP jump 
is installed, t" time out is appro 
imately 0. 75 seconds; if removed 
approximately 7. 5 seconds. When 
U13 times out, U13-3 returns ,,low,' 
shutting off the Program audio 
FETS U2 5A r» nd D and turning on 
QI which hold U 13 in, a reset state 
until the "on, the airH register 
U20A is again set (U20-15 ,,highn).
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BCD form as follows:
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13 
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D0 - 
DI - 
D2 - 
D3 - 
D4 - 
D5 - 
D6 - 
D7 -

150Hz 
DETECTOR

RANDOM ACCESS TKAY DATA (Sheet 1) - Ran­
dom Access tray data is set up on the Data bus ui

Kll 5 
—VW-

o—

studio source) can be tied to photo 
isolator U37 via J2-25 and J2-I3. 
When the photo diode Ln. U37 is 
supplied current, U37-5 goes "low" 
triggering timer U13 just as dis­
cussed in paragraph 5. 3- 5. 7. I for 
25Hz tones. Note that R 11 5 is 
provided as a pull up resistor for

STOPPING A SOURCE (REEL TO REEL) (Sheet 3) 
When the 25Hz tone ends, U4-2 goes "low" 
triggering timer U3. The duration of the positive 
pulse is set by Rl・ As U3-3 returns "low”，U9 is 
triggered producing a 1. 1 second positive stop 
pulse which is inverted by U8 which drive U15 
which pulls in K2. Additionally U8-8 pulls U18-11 
(sheet 2) "low11 which resets the * •Right/ Left 
Channel Tone*1 register U33B to the left channel 
state.

U37 if needed/ The'foUowuig 
a typical hook up.

'J2

Tray Units 1
Tray Units 2
Tray Units 4
Tray Units 8
Tray Tens 1
Tray Tens
Tray Tens 4
Tray Tens 8



5.3.5. 10 HANDSHAKE INPUT [OUTPUT (Sheet 1) - With

the

The INPUT handshake

0
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sources.
of the JI cable drawing for a specific :

signals drive photo 
isolators U21, 22, 29, and 30 which "in turn drive 
timers U23 which serve to debounce the inputs.

The OUTPUT hands hake signals ar e set by 
asserting Data bus lines D4 through D6 as re­
quired and creating a CNT 2WR signal at U55-13 
(reference paragraph. 5.3. 5. 1). This loads the 
status of D4 through D6 into register U42. Note 
that D7 is used to enable the FADE circuit 
(sheet 3).

Simultaneously 2A6 and 2A7 go "high" as 1WR 
goes ,,lowu causing U55-11 (TYWK) to go "low”. 
This clocks the Tray data on "d through D7 
U41 and U46. Additionally JI-28 (IDM'R) pulse^^ 
"low". This output may be used to alert the RAS 
device that new tray data is available.

some audio sources it is necessary to assert 
control signals and hold that signal until the audio 
source responds to it. These are calied "hand： 
shake" signals. Three (3) output (HSO 0 through 
HSO 2) and four (4) input (HSI 0 through HSI 3) 
handshake signals are provided. The inputs and 
outputs are universal in nature with the excep­
tion. of input HSI 0 which is generally used as a 
',playing11 -signal input to indicate to the CPU that

_source is rolling*. For this rsson —
HSI 0 comes in on J2 (j2 carries the normal 
control signals) while the other handshake signals 
are assigned to JI since JI carries the random 
access data and since handshake is most
commonly required with RAS sources, A check 

source will 
reveal which, if any, signals are used and what^^L 
their function is.



the diodes cathode is held

HSI 3 creates
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5. 3. 5. 12 OVERRIDE (ORIDE) MODE (Sheet 2) - If the 
OVEKRLDE mode is selected, Pl-29 (3 ORIDE) 
goes "low*1 forcing U26-3 "high” turning "off"

However, note that diodes CK12, 14, 16, and 18 
hold timing capacitors C27, 28, 30, and 31 from 
charging as long as 
"low”. Thus if the photo transistor of a photo 
isolator is "on.” (collector "low"), the output of 
its associated timer will be nhighH. Note that 

an interrupt if it is activated. It 
does this by clocking U32A setting U32-14 Hlown. 
This in turn pulls Pl-7(1SM1R) Hlown. Note that 
the interrupt can be created at the beginning or 
end of the signal at HSI 3 as determined by the 
INTERRUPT POLAB.ITY jumper. If the jumper 
is installed, U32A is clocked as U23-8 goes "low，* 
if not installed, as 23-8 goes "high". U32A is 
reset when Data bus lines D6 and D7 are both 
asserted "high" forcing U26-6 and U53-8 and 
U45-3 "low". Note that 1CNT1WR must also go 
,,lown to enable U53・10. Since 1CNT1WK also 
clocks ROLL register U33A causing it to toggle 
(both the J and K inputs will be "high"), U33A 
must be reset to its original state. System 
firmware handles that task.

ENCODED LOGGING BUFFER (Sheet 3) - Cue 
track audio which contains the 3. 5KHz encoding 
comes in at J2-8, passing through Level control 
R4 to amplifier U17. U17 has provision for two 
gain levels. For most sources with relatively 
high Cue track levels, the HI/LOW LEVEL 
jumper would go from nCn to KHU providing a 
gain of 100. For sources with relatively low Cue 
levels, jumpering "C" to "L" provides a gain of 
1000. The output of U17-7 then goes to FET 
switch U16B which Is only non!, when the source 
is Hon the air1* (U20-14 "low"). Thus data from 
"cueing” sources is not sent to the VEL board. 
Data from Pl-43 is sent to the VEL board via the 
Audio Control and CPU boards.
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DS1 (ON AIR) and the Program output FETS U25A 
and D. This forces the board into a Cue mode 
assuming U10-13 is held "low" by the SOURCE 
select switch on the Local Status Panel,

SOURCE ID SWITCHES (Sheet 1 ) - U27 is a 
switch pack used to identixy the source and tray 
configuration of the source with which it is being 
used. Thus it is imperative that they be set as 
shown in Section 6 of this manual If the source is 
to operate correctly. S0 through. S2 determine the 
Tray configuration while S3 through S7 determine 
the source type or function (music, jingle, etc.).



ACCESSORIES5.4

ENCODE CENTER BOARD (REFERENCE 100-700-151)5.4. 1

5.4. 1. 1

5.4. 1.2

5.4. 1.3

o Start Character generator circuit (U4-2

PG 5-83 OF • 93

number
131-700-007

TTY with a cartridge 
It contains a 3.5kHz 

start character generator, steering

CRT or TTY DATA to ENCODE CENTER -
CRT data enters at J2・3 while TTY data enters 
at J2=23. Unless data is being sent, Q2 is held 
OFF (Collector = +12VDC). When data is being 
sent, Q2 is gated ON and OFF by the input data. 
U4 inverts the data to present it in the proper 
state to Steering Logic U6, U7, and U8. Note 
that for 20 ma Current Loop input data CRI require 
the input voltage to exceed approximately 6 volts 
before Q2 will turn ON. Additionally R2, R7, C1, 
and C4 filter the input to eliminate teletype 
switch, noise.

GENERAL - The Encode Center Board acts 
to interface a CRT or 
recorder for encoding.
oscillator, a 
and decode logic.

ENCODE CENTER to CRT or TT? - Data from 
Steering Logic U7-6, 9, and 10, U8-6, and the 

on Sheet 2) 
is sent to OR gate U9. U4 inverts the data, and it 
is then split and sent to U10 for output to a CRT 
or to Q7 and Q9 for output to Current Loop de­
vices such as teletypes. Note that when no data 
is being sent/ U4-6 should be "high” and, thus, 
J2-2 should be "low" while Q7 and Q9 should be 
ON (Q7 collector = .2VDC and Q9 collector = 
+ 24VDC). Note also that even with Q9 ON, voltage 
at J2-24 will be quite low due to the low impedance 
of the 20 ma load being driven. Thus it is best 
to monitor the circuit at Q9 collector.

•:Q
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data periods (or "MARK*

5.4. 1.5

:wr立

5.4. 1.6 MODE SELECT and STEERING LOGIC - There are
three (3) Encode modes which operate as follows:

being sent to the recorder.

OF5-84 93
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NUMBER
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Note that in-order to record the data, the BIAS 
ENABLZE must be ON (Reference Para. 5・4.1・5)・

U7^ Is "high", allowing data from the

p

p
C18 then •

BIAS ENABIuE - In all modes except PI-AY ONLY, 
U6-1 will be "high". Thus, when the recorder goes 
into FLAY mode, U6-2 will also go "high” (Refer­
ence Para. 5.4・1.7). This sets U4-15 "high", allo'A 
ing the 2. 5 second timer U12 to start timing out. 
At the end of the 2/5 seconds； the Start Characte 
is sent, and at the beginning of first start charact 
U8-13 goes "low”, setting U8-10 "high”, 
charges rapidly through R51 and CR8.. Thus, ・U3-2 
rapidly goes ,,highu> turning on Q8 and Q10 (Q10 
collector = 24 VDC). Note that, as long as data 
is being sent to U8-8, QI0 will remain on, as C18 
cannot discharge enough to cause U3-4 to change 
state♦ When data ceases, C18 discharges slowly 
through R52, eventually allowing U3-4 to change 
state, shutting OFF QI0.

CRT or TTY to be echoplexed back to the 
device as long as the recorder is not in

(or Logic 0) occurs, Q3 turns OFF, allowing Q4 
to be driven by the 3« 5 kHz signal from U13-2. 
This 3.5 kHz signal is coupled to U18-6 which 
buffers and attenuates the signal for transmission 
to the recorder input. Thus, the signal seen at 
J3-7 (or TP5) will be a tone bur st modulated re­
presentation of the data from the CRT or teletype.

5.4. 1.4- DATA to RECORDER - Ln any Encode mode other 
than PgY ONLY, Steering gate U6-5 will be 
allowing data from U4-12 to be sent to the re-

2 corder Cue track. Data is fed to Q3 which, controls 
m FET Q4. During no data periods (or "MARK" or 

Logic 1 states) Q3 will be ON, shutting OFF Q4. 
During data transixiission, whenever a. "SPACE”

ONLY - In this position, U4-10 
is held "low”，disabling the UBIAS ENABLE" 
circuit by holding U8-1, 2 "low”. Addition- 
ally, U6-5 is held HlowH> blocking data from



PLAY mode (U7-8 not "low").

U7-13 is also held "high”

b.

5.4. 1.7

"low" when the recorder is is PLAY

are

5.4. 1.8

When power is first applied,

PG 5-85 OF 93
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RECORD and TTY VERIFY DIRECT - In 
this position U8-3 is set "high”, allowing 
data from the TTY to be transmitted 
directly back to the TTY. See note in 
paragraph "b” above.

coded cart data from U3-6 to be transmitted. 
to the TTY. Thus, immediate verification.； 
is made that data from the teletype, which 
is transmitted to the recorder by way of 
U6-4, has been correctly encoded.

RECORDER nPLA.Yn SENSING - A signal from 
the recorder is brought to J3・3. This signal may 
be "high" or 
mode, depending on which model recorder is used. 
Jumpers from J3-5 and J3-6 to J3-17 and J3-18 
wired such that when the recorder is in PLAY 
mode, J3-17 will be "high” and J3-18 will be "low”

6
so that when the 

recorder is put in PLAY mode, data from 
the 3. 5kHz detector circuit (U3-6) which is 
the decoded cart data is transmitted to the 
CRT or TTY.

START CHARACTER GENERATOR (Reference 
Sheet 2) - U17 is a freerunning multivibrator used 
to clock counter decoders U14, 15, and 16. Pulses 
should occur every 9. 1 msec for 110 Baud TTY13 
or CRT*s or every 3.3 msec for 300 Baud CRT's.

a "high” going reset 
pulse from U6-11 (Sheet 1) to U14-15 resets U14 
outputs all "low". U14 then counts up to 9 at 
which point output 9 (U14-11) goes "high”，stopp­
ing the count due to the fact that U14-13 (count

NOTE: If a CRT is used, the jumper 
across the "CRT* test points disables U7 
and U8. Thus, no verification of data is 
made. The cart must be played with, the 
mode select switch in PLA-Y ONLY to 
verify proper encoding.

RECORD and TTY VERIFY PLAY - In this 
position, U7-5 is set "high”, a Ho w.ing dQ

133-100-031
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understanding the circuit operation*

OUTPUT COUNTPIN

0

space equivalent to three (3)

a洛・.

•'U-

PG OF5-65 93

A
U15 and U16 until

6
9

11

0 (not connected)
1
2
3
4
5
6
1
8
9

NUMBER

131-700-007

sec
At the end of the 2. 5 seconds, 
reset pulse is i______ ___

UA and UB are headers 
have been installed for the particular CRT 
used by the system (Reference Section 6. 0 SWITCH 
and JUMPER SETTING TABLES for correct in­
stallation). As each output from U14 through U16_

enable) must be "low" to allow counting* 
similar sequence occurs for 
all are in a "count disable" state.

When the recorder is put in PL/AY mode, the 2. 5 
timer is initiated (Reference Para 5.4.1・9).

一 -,a nhighH going. -
sent to U14-15. This causes U14 

to start counting up. The following pin assign-- 
ments apply to U14, 15, and 16, and will aid in

containing jumpers which 
or TTY

goes “high", that condition is transfemed to

At each clock pulse from U17, U14 counts up 
setting the next count output "high" and the 
previous count output "low", until count 9 is ' 
reached (Pin 11 "high"). This sets Pin 13 (Count 
Enable) "high", stopping the count. Note that two 
(2) 8 bit start characters must be generated for 
some CRT*s and, thus U15 is reset at count 8 
for U14. U15!s first used output is count 3 
(Pin 7), and, thus, a 
counts is placed between characters. When U15 
counts to 6, U16 is reset and starts counting. 
Note that as U15 counts 7, U16 counts 0, and on 
the next clock pulse U15 counts 8 (not connected), 
and U16 counts 1・ Thus, between U15 and U16 a 
contiguous 8 bits are clocked out.

3
 
2
 
4
 
7
 
0
 
1
5



is transmitted to the CRT

5.4.1.9

5。4・ 1. 10

5.4.1.11

Q NUMBER
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., - •:.二 Y
the log prior to the 点

goes "high" 
recorder goes into PLAY mode setting U6-2 "high" 
At the end of 2. 5 seconds, U12-3 goes "low”, pro­
ducing a "low" going pulse to U3-14. U3-12 goes 
to U6-13 which produces a reset pulse to the 
Start Character Generator (Sheet 2), which causes 
the CRT or TTY to start sending data.

2. 5 SECOND DELAY - After the cart is started, 
it is desired to delay encoding for approximately
2. 5 seconds. This is to allow time for the Timey?：芸M 
Source, and Tray to print on 
encoded message. Tinier U12 is normally held 
off by U4-15 being "low". In any mode except 
PLAY ONLY U4-15 goes "high” as soon as the

U2 then, charges C13 rapidly through CR2 on 
positive going signals as long as a 3. 5kHz signal 
is present. The second half of U2 is a voltage 
comparator whose reference at Pin 5 is set to 
about 8VDC. As soon as C13 charges to above 
8VDC, U2-7 goes "low”，setting U3-6 "high”. 
As long as 3・ 5kHz signal is present, C 13 will not 
be allowed to discharge below 5VDC (the new 
threshold due to hysterisis resistor R49 and CR7). 
However, when the 3.5kHz signal ends, C13 dis­
charges through R40 setting U2-7 "high" (+24VDC) 
as soon as it goes below 5VDC. Since U2-7 
swings "high" to +24V, CR6 blocks the output of 
U2-7 on positive transitions and allows U3-7 to be 
pulled "high” to +12VDC by R54・

3. 5kHz DETECTOR - Cue track audio from the 
recorder comes in at J3-12 and is amplified by a 
factor of 3.3 by U5. The signal then goes through 
Ul, which first rolls off frequencies below 3kHz 
and then passes only a narrow band centered 
around 3. 5kHz.

through the diode network if the header jumper 
is installed. If it is not installed, the condition 
is interpreted as a "low”. The output at U4-2 

or TTY via U9 (sheet 1).

3. 5kHz OSCILLATOR - U13 is a free running 
oscillator set to 3.5kHz by R47・ U13-2 outputs 
a sinewave used to modulate the data to the re­
corder. U13-9 outputs a squarewave used to 
drive Q5 and Q6 of the -12V supply.



5.4.1. 12

5・4.1.13

5.4. 1. 14

5.4.1. 15

5.4.1.16 POWER ON RESET ・ UU produces

5. 4. 1. 17 DATA FLOW SUMMARY - The following page

0
NUMBER

OF 93

1? 1-700-007
'S-83

filtered by C26, producing 
to U10-5.'

24V SUPPLY (Sheet 2)-115 VAC is brought to - 
T1 which steps the voltage down, to 28V• It is 
then rectified by bridge network CR28, filtered by 
C37 and regulated to +24VDC by VR2・

-12V SUPPLY ■ The squarewave output from 
U13-9 is used to drive complementary drivers 
Q5 and Q6, which, produce a squarewave at their 
common emitter junction. C24 couples this 
waveform, which is clamped by CR9 so as not 
to allow it to go more positive than +0. 6VDC• 
CR10 passes the negative transisions which, are 

a smooth - 12VDC out

+ 12V SUPPLY - VR1, fed by. the regulated +24VDC, 
produces a regulated +12VDC.

a nlow,f going 
pulse upon initial power application, to reset Start 
Character generator counter U14 (Sheet 2).

TEST MODE - A continuous 3. 5kHz signal to the 
recorder Cue track can be produced by jumperw 
the "TEST” test points together. This brings 
"low", which, turns OFF Q3 putting Q4 in the 
"ENABLE” state, allowing it to be driven by the 
output of U13-2.

illustrates the data How for the various Encode 
modes.



GRN (20MA) J2-24

J2-23

J2-2
J3-12

J3-7J2-3

SWITCH POSITION

4. Record & TTY Verify Direct

Play Only (Cart Off) ---■ 
Play Only (Cart Playing)

ENCODE
CENTER

KBD/RDR to Encode Center to Cart In (CRT & TTY j 
and Print (TTY only)

RED
(Switched)

DATA FLOW
KBD/RDR to Encode Center to Print
Cart Out to Encode Center to Print
KBD/RDR to Encode Center tp Cart In (CRT &TTY)and
Cart Out to Encode Center to Print (.TTY only)

F ENCODED 
3.5KHz~ 
ENCODED

~3. 5KHz

2 
3. Record & TTY Verify Play

OUT
CART 

IN RECORDER

PRINT

KBD/RDR

TTY 
or 

CRT

PRINT

CRT
KBD/RDR
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5.4.2

5.4.2. X

0
5.4. 2.2

U18. The enabled IC then decodes

0CAROUSEL INTERFACE (Reference 100-700-022)5.4.3

5.4.3. 1

r.Y.

NUMBER

OF 93

■ d，n c .心 1

5.4.3.?了,

Thus for trays 1-16, both TRD4 and TRD5 will 
be "low" enabling U18. For trays 17-32, TRD4 
will be "high" enabling U17; and for trays 33- 
48, TRD5 will be ,,highu enabling U16.

_________ 心 lW—

RT INTERFACE (Reference 100-*-J23)

PURPOSE - The purpose of the Instacart Inter­
face is to decode binary tray data from the 
Universal Source Board and start the approp­
riate tray.

11\k-

131-700-007
PG 5^0

U14C and D to decode the 
U15, U16, and U17 do the 

one output "low" while the 
23 pther outputs remain "high11.

TRAY DECODING - BCD Tray data from the 
Universal Source board comes in at Jl-20 thru 
Jl-27. U12 buffers the BCD 1 through BCD 4 
data while UH decodes the BCD 10 through 
BCD 80 data (note that BCD 40 and BCD 80 will 
always be low for Carousel data) setting one pi 
its three outputs ''low*1 to enable either U13C 
and D, U14A. and B, or 
BCD 4 and BCD 8 data, 
final decoding setting

PURPOSE - The Carousel Interface is respon­
sible for interfacing SMC Carousels (Series 250 
and 3 50). It decodes BCD tray data from the 
Universal Source board. Additionally it provides 
a Start and Tray eject signal as well as coupling 
audio and logging signals.

TRAY DECODING - Tray data in buia . y form 
from the Universal Source board comes in at 
JL-20 through Jl-27 (TRD0 through TRD7). 
U20 decodes the status of TRD4 through TRD7 
(TRD6 and TRD7 are normally "low”)and sets 
one of three outputs "low" to enable either U16, 
UI7, or 
TRD0 through TRD3. HS01 then goes "low” 
producing a "low" going pulse at U14-11 which, 
clocks one of the 16 output lines "low”. U5 
through. U12 invert the outputs of U16 through 
U18 thus producing positive "start" pulses to the 
Instacart.



5.4.3.3

5.4.3.5

5.4.3.6

goes

0 NUMBER
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TRAY EJECT LOGIC - When the tray data 
changes, U6- 1 will go "high” causing U3 to 
produce a pdaitive 1 second pulse at U3-3. 
Assuming a cart is seated, U6-4 will pulse "low" 
actuating U9 creating a positive tray REJECT 
signal at J3-20 causing the tray to eject.

Q6 pulling J3-23 (SEQ) to 
on Model 350 

This signals the Carousel that it has 
found the correct tray, allowing it to tray in.

131-700-007
OF

FAIL. LOGIC - If no tray is found within approx­
imately one minutes:time (approximately two (2) 
revolutions), timer U2 will time out (U2-3 
"low”)causing the Carousel drum to stop 
rotating. Manually switching SI to NONn and 
back to "OFF" will initiate a new search cycle. 
Note that if SI is left in the "ON" position, the 
fail logic is disabled (Carousel will continually 
search). A new search cycle is also initiated 
should the system attempt to start a Carousel 
which has no tray in the play position.

CART IN DETECTOR - When the cart is fully 
seated ready to play, J3-42 goes "low" ac­
tuating Ul. This causes U2-2 to be held "low” 
which in turn holds U2-3 "high". Thus U6-5 
and U6-9 will be held "low" allowing pins 6 and 
8 to control the state of pins 4 and 10 re­
spectively.

The outputs from U15, U16, and U17 go to the 
random select switch, on. the Carousel. The arm 
of the switch goes to J3-45 (1TRSELA). When 
the arm passes the wiper tied to the "low” 
output of U15 through U17, 1TRSELA goes "low” 
causing Q7 to turn OFF. This in turn actuates 
U10 which turns on 
24VDC on Model 250 or +5VDC 
units.

5.4.3.4 START LOGIC - When a Carousel is to be 
started, J2-10 (1START) pulses "low” causing 

U6-10 to pulse "low". Note that with Series 3 50 
Carousels U6-9 must be held "low" by logic 
detecting a properly seated cart (paragraph 
5・4.3.3). U8 is actuated causing Q2 to turn ON 
producing a negative going Start pulse at J3-21 
(1REMST). •
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source

FADE

LEAVE-

INSERT­

SPARE -

0
PG 5-92 Or 93

1 i n n-nn

START -
STOP -
STEP -

NUMBER
131-700-007

Start system
Put system in Stop Request mode
Step system from current "ON AIR" source to

11 in Stop Request mode,

on the Parallel I/O 
(PIO) board. The on board power supply provides voltage to 
drive photo isolators on the PIO board and also the Remote 
Control box indicator lamps through relays on the PIO board.

Four of the switches (START., STOP, FADE, and INSERT) 
contain active indicator lamps.
NOTE: Certain functions may be disabled by removing diodes 

Ln the Remote Control Box wired to the sv/itch de sir 
to be disabled. [ J

Outputs and inputs to P3 connect to J3 ~ 1 一

current "ON AIR” source.
If "NETWORK门 source is nON AIR”，steps to next 
scheduled sour ce. Otherwise has no effect.
Causes source scheduled at last memory location 
to be scheduled next. 」
Not used on 7000 systems.

next scheduled source； 
step to full stop mode. 
Fade current "ON AIR” source and step to next 
sch.eduled source at end. of fa.de• I£ in Stop Request 
mode, fade current "ON AIR11 source and step to 
full stop mode at end of fade.

ADVANCE- Advance program one event but do not disturb

CONTROL BOX (Reference 7025) - Th。Remote 
Control box contains 8 push button switches who” functions 
are as follows:



POWER SUPPLY (Reference 100-700-024)5.5

..事穴;,,surge suppressor which limits peak surges

it is functioning properly. CR4 drops

I

number：

131-700-007

*GE 5•级.OF 93
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・w# 号

Al supplies a continuous trickle charge to batteries BT1 and BT2 
(optional). Si is used to select internal batteries BT1 and BT2

o

AC power comes in at J2 (an EMI Filter) and is tied to the four modular 
power supplies (PSI through PS4) and the battery charge unit.A1. VR2_ 
is a surge suppressor which limits peak surges on the input AC line-. °

/倏：。

The Power Supply assembly is generally mounted at the bottom of the 
Control Rack and consists of four (4) modular power supplies plus a 
battery driven 5vdc supply used to hold memory Ln the event of a power 
failure.

The outputs of VR1&FS1 thru PS4 are fed to connector Jl&from there to 
the Power Distribution board (reference 100-700-010). The output of 
each supply is monitored by an LED (DS1 through DS5)・ Note that PSI 
is a 6. Ovdc supply (set to 5. 7vdc) used to drive the +5vdc (Jl-3) and 
+5HEUD (Jl-4) as long as 
approximately 0. 7vdc making the voltage at Jl-3 5. Ovdc. Should the 
voltage out of PSI drop below 5. 7vdc, the battery driven +5v regulator 
VR1 would start supplying current to Jl-4. CR3 blocks PSI should it 
drop below 5. 7vdc. . .了弓广个

or a 
customer supplied "EXTERNAL" +12V battery or to shut OFF (dis­
connect) the battery in the event of a malfunction in this circuit. VR1 
is a 5. 8vdc regulator. Voltage out is sent to J1t*4 via CR2 
which drops the voltage to Jl-4 to 5. Ovdc. As long as voltage is 
present at VR1 input t, QI will be turned ,,onn, supplying c-urrent to 
BATT ON indicator DS1. * . ' ' - ■- /： •.
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6. 0 BOARD SWITCH AND JUMPER SETTING TABLES
6. 1

the switches and jumpers.

NUMBER

133-100-031

switches and jumpers noting their purpose and settings for varying 
ditions. Additionally, pictures of each board indicate the location of

6 GENERAL - In order to allow the system extensive flexibility and ease 
in reconfiguring boards to accommodate changing needs, many boards 
are equipped with Dual In Line (DIP) switch packs, jumpered headers, 
and/or push-on molded jumpers. The following pages list the various 

con-

131-700-008
OF

o
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CONTROL CHASSIS

S2

S3

W1 Not used in current 7000 systems.

o R

CPU BOARD

SWITCH JUMPER
SI~ —

CONDITIONS
Momentary push button. Press to reset CPU 
to Address 0000 and reset all system registers.

Momentary push button. Press to set CPU to 
debug routine.
Normally OFF. Switch to I/O DISABLE to 
disable Audio Chassis Buffers for test.

FUNCTION
RESET - Resets CPU program 
to Address 0000 and clears all 
system registers.
RESTART - Sends CPU to 一 
debug routine.
I/O DISABLE - If closed, dis­
ables Address and control 
line buffers to Audio Control 
& Buffer board. Should nor­
mally be open. Actuated only 
for test purposes.
STEAL EN ■ If installed, dis­
ables CPU Address, Data, and 
Control Buffers during dynamic 
RAM refresh cycle.

6.j
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CONTROL CHASSIS (continued)

CPU BOARD
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ft
SWITCH JUMPER FUNCTION CONDITIONS

U22

U24

ROM BOARD

■F：------------------------------------ --------------
CONTROL CHASSIS (continued)

U22
instructed by Cetec Broadcast Group

U24

BOARD ADDRESS - Jumpers 
define memory addresses which 
affect this board.

VALID ROM ID - Jumpers 
define which ROM1 s are 
installed in board*

FACTORY INSTALLED - Do not alter unless 
80

Service personnel.
Normal Settings: Level 1(-1) - none installed
Real Time Clock (-2) - S3 installed
Debug (-4 ) ■ S3 Installed
FACTORY INSTALLED - Do not alter unless 
so instructed by Cetec Broadcast Group 
Service personnel.
Normal Settings: Normal ROM (-1) S1-S4 In­
stalled; Real Time Clock (-2) S1-S2 installed 
Debug (-4) S7・S8 installed
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U45

U51

RAM BOARD

——

-□ 
O EZ1

6,3 . CONTROL CHASSIS (continued)

8

U45 s

SWITCH JUMPER
—

CONDITIONS
FACTORY INSTALLlED - Do not alter unlea 
so instructed by .Cetec Broadcast Group 
£ervice personnel. ______________________
FACTORY INSTALLED - Do not alter unles 
so instructed by Cetec Broadcast Group 
Service personnel.

FUNCTION
BOARD ADDRESS - Jumpers 
define memory addresses which 
affect this board..
VALID RAM ID - Jumpers 
define which RAM's are 
installed in board.
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SWITCH JUMPER FUNCTION CONDITIONS

U18 ,^4=1
匚I 匚:T J ••二T

W1

PARALLEL I/O BOARD

_ot---------—■~—
6. 2 CONTROL CHASSIS (continued)

W1
Interrupt level

U18

FACTORY INSTALLED - Do not alter unless 
so instructed by Cetec Broadcast Group 
Service personnel. Normally A jumpered to D 
FACTORY INSTALLED - Do not alter unless 
so instructed by Cetec Broadcast Group 
Service personnel. Normally #3 only installed.

INTERRUPT SELECT ■ 
Determines 
for boards 
BOARD ADDRESS ID ■ 
Jumpers define memory 
addresseB which affect this board.

I33W
0T031
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9'

CONTROL CHASSIS (continued)2

FUNCTION CONDITIONSI
*Not used in current 7000 Systems.

Switch
G

X X X X X X X X X X X
I ... PR—

X X X X X X X X X X X X

3 X X X X X X X X X

X X X X X X X X X X X X

5 X X X X X X X X X X

6 X X XX X X X X X X X X X X X X X

〉<% 62 3 5 8 9 ?

6

Note： For the lower row of characters, set awitchcs 1-5 at shown above charxeter and set twUcL 6 OFF.'

SERIAL I/O BOARD

o

See 
Note

X ON
BLANK = OFF

SWITCH JUMPER
"I

Chiractcr 一 . ，
K . L : M N O P Q « s T U C W X Y Z C \ ：3 个。

137700
 — 008

6
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6•1 82 3 5

2.

x X

X X

• ^Manual Baud Rate =50
x

x

X X

X

X

X

X X X

“ SERIAL I/O BOARD (continued)

Address
4

Peripheral Address/ID and 
Baud Rate Switches

♦Typically set for 9600 for local Peripheral 
Devices and 300 for Telephone Modem

m r.i< r-ib.i w’S'E

11 * '» i-

Computer Link. 
VEL Printer. x 

x

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Sw itch
Baud Rate

7~

x
X

X

General Printer 
Load/Dump 
Terminal

75______
110 ~ZZ

134.5 ~ZZ
150 ~ZZ 
300 ~ZZ 
600 ~ZZ
900 ~ZZ

1200 ~ZZ 
1800 ~ZZ 
2400 □二二 
3600 ~ZZ 
4800 ~ZZ 
7200 ~ZZ 
9600 二二二

Ext.、Freq. _-.
--------------X = ON

BLANK = OFF

1. System Control 
Console.
Secondary Pro-, 
gram Console* 

3・.，Modem.
4.
5.
6.

• • • •

Q
Switch FunctionJumper Conditions

t---------------- :——
CONTROL CHASSIS (continued)

..・4・・ *
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Auto Baud Rate Enable 
Manual Baud
TxRDY to cause Interrupt
TxRDY no Interrupt
RxRDY to cause Interrupt
RxRDY no Interrupt
LIST and LOAD*

INTERRUPT ENABLE and 
AUTO BAUD ENABLE.

CONTROL CHASSIS (continued)

07

ON

U27
Switch F unctionJumper Conditions

2 3 4

□s-V

OZ

*CPC

SWITCH

07

If external oscillator is to drive BaudW1 1
Rate generator - INSTALL. ；•
If not - REMOVE ^Normal Status).;2.

W2
2.

1PPS Interrupt Select.W3

W4

SERIAL I/O BOARD (continued)

Allows RTS signal to drive 
CTS input directly.

1 • 20ma Loop Terminal - INSTALL (Normal 
RS232 devices - REMOVE. Status).

RxRDY and TxRDY Interrupt 
level select.

EXT CLK - If installed, allows 
external oscillator to drive 
Baud Rate generator if all Baud 
Rate select inputs to U15 are 
"low”.

FACTORY INSTALLED ・ Do not alter unless 
so instructed by Cetec Schafer service 
personnel.
Normallv "1" jumpered to "7”,
FACTORY INSTALLED - Do not alter unless 
so instructed by Cetec Schafer service 
personnel.-
Normallv "C" iumi?ered to "7"。
*Normal Settings.

1
 
2
 
3
 
4
 
5
 
6
 
7

26.



W2

W1

U2CZJ——

U27 U12□ □

W4

SERIAL I/O BOARD

l_ i L_ — I IZZZZ1 rzzi
□ 0

CONTROL CHASSIS (continued)
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Switch Jumper F unction

CONTROL CHASSIS (continued)6.2

Conditions

REAL TIME CLOCK

Not used with 7000 Series Systems.W1

FACTORY INSTALLED - Do not alter.

"ROM，1 jumpered to nDSH.ROM DISABLE - Blocks 
Z80 CPU from addressing 
this board's ROM

W2
W3
W4 
W5 
W?

AM/PM - Selects 12 or 24 Hour 
Format 
2708/2716 - Allow, use of 
2708 or 2716 EPROMS

2
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u-

VEL BOARD

* X = ON 
BLANK =

req.

:一・

*

OFF

RxC
Baud Rate

l; I，■

1200
1800 

二240 矿 
—§606
•4300— 

—^<25200 
/Mpft^96Oo7 •

50 
75 

110 
134.5 
150

JToo)— *^00 
此900 
'1200 
1800 
2400 
3600 

.4800 ' 
7200 
9600 

Ext. Freq.

,I 、

(Normal Setti亟

8

x

X

X

X

XX

X
X

X
X

X，

X X

X

X

X

X X X X

X

X

X

X

X
X

X

X

X
X
X

X

X

X

X
X

6
CONTROL CHASSIS (continued)6.2

r Switch Jumper Conditions
i U3

61 3 4 5
x

x
X

X

XX

尸.

Kt and

TxC
Baud Rate

Function______________
Selects Baud Rate for 
RxC baud rate generators.

x
x

x
X

X

X

X

X

X

TxC 
2

SWITCH
.Rxq

7
50 
75

110 
134.5 
150

(Normal Setting)3 00 
600 
900i

如
惹 

求oo
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6,2 CONTROL CI-iASSIS (continued)

Switch Jumper F unction Conditions
W1 1.

2.

W2
RS232 Terminals - REMOVE.

W3

W4 or

o W1
W2 □
W4 U3□

R

W3

VEL BOARD (continued)

oo

JG m
6

STOP BIT - Allows for 1 
2 atop bits

EXT CLK - If installed, allows 
external oscillator to drive TxC 
baud rate generator if all baud 
rate select inputs to U4 a re "low".

Allows CTS to be driven directly 
by RTS.

RxRDY and TxRDY interrupt 
select.

If external oscillator is to drive TxC baud 
rate generator - INSTALL.
If not - REMOVE. (Normal Status).

FACTORY INSTALLED - Do not alter unless 
so instructed by Cetec Schafer service 
personnel. :
Normally jumper #2 Installed."：
1. 1 stop bit - INSTALL
2. 2 stop bits - REMOVE (Normal condition)

1. 20ma Terminals - INSTALL/Normal Status
2.

133-100031



•4

U22
U24

DEBUG BOARD

5 知 i ■■ 一 ” ■ ..—・■—一

6.2 CONTROL CHASSIS (continued)

BOARD ADDRESS - Jumpers 
define memory addresses which 
affect this board。

SWITCH JUMPER FUNCTION 
U22

CONDITIONS
FACTORY INSTALLED - Do not alter unless 
so instructed by Cetec Broadcast Group 
Service personnel. Normally S3 installed.

U24 VALID ROM ID - Jumpers 
define which ROMF are 
installed In board.

FACTORY INSTALLED - Do not alter unless 
so instructed by Cetec Broadcast Group 
Service personnel. Normally S7 & S8 installed.
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Main Audio Chassis ^sources 1-16)
Jumper To
COM

Expansion Audio Chagsis (sources 17-32) [COM 
Expansion Audio Chassis (sources 33-48) [COM
Expansion Audio Chassis (sources 49-64) [COM ,

SOURCE DECODER - IdentlfieB 
which set of 16 audio sources 
this board controls (1-16, 
17-32, 33-48, or 49-64).

6.3 AUDIO CHASSIS

Switch Jumper

AUDIO CONTROL & BUFFER BOARD

1. Normal Automation - set to AUTO.
2. Manual Overide - set to MAN.

MAN/AUTO - Ln MAN selected 
on theCue audio is placed 

PROGRAM bus and the CPU ifi 
put in a test condition. In 
AUTO automation is in the 
normal state.

SI

W1

W2 Normally installed only in high noise en­
vironments.
Normally NOT installed.

WT DEL - U installed, 
produces a WAIT pulse to the 
CPU when ever a Source 
Decode ie produced.

F unction Conditions

oo

1
2
 
3
 
4
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AUDIO CHASSIS (continued)

A

W1 D

n AUDIO CONTROL & BUFFER BOARD

1
A
 

s

」
匚

N
U

M
BER

36

PG
6:17

2
 

w

131
—7000008

O
F

133,100031



Switch
U1

F unction
AUTO/MAN - Determines 
compression mode.

Jumper

6.3 AUDIO CHASSIS (continued)

W8

2.

AUDIO DISTRIBUTION BOARD

Main Audio Chassis 
Expansion Audio Cha ssis

Jumper 
c~ 一

C

To 
M 
EX

QUE CONTROL ・ Set in accor­
dance with whether the board is 
installed in the Main Audio - - 
Chassis or an Expans ion Audio 
Chassis.J?

G m
c

:-i.

Conditions
Switch

1
1.

2.

3.

Music (AUD2) is to be 
compressed when voice 
(AUDI) is also present. 
Voice (AUD2) is to be 
compressed at all times. 
No compression.

W7
2.

..system doesrnot.contain Expansion chassis.

lines to Audio
Main Audio Distribution board - INSTALL.
Expansion Audio Distribution board - 
REMOVE. NOTE: Jumper not required if

TERMINATE - Ties the EXAUD 
cornrnon lines to Audio common 

—一 w

2 3 4

a。

Jumper To 
M 
EX

C 
c

1, Main Audio Chassis
2. Expansion Audio Chassis

W1
W2
W3
W4
W5
W6

Set in 
accordance with 
whether the board 
is installed in 
the Main Audio 
Chassis or an 
Expansion Audio 
Chassis.

EXAUDA1 '
EXAUDB1
EXAUDA2
EXAUDB2'
EXCUE A
EXCUE B_

oo o
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AUDIO CHASSIS (continued)6.3

W8 a

AUDIO DISTRIBUTION BOARD

r-':j I
:「，＞。甘 * - :i

；；i，E：' 、•, ,
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UNIVERSAL SOURCE BOARD

6,3 AUDIO CHASSIS (continued)

F unction ConditionsSwitch Jumper
RCHUPDATE

UPDATE
CANCEL

RIGHT CHANNEL UPDATE - 
Momentary push button which, 
when pressed, updates Audio 
Source to right channel tone.

Momentary push button, which, 
when pressed, cancels right 
channel update returning 25Hz 
detection to left channel.

CUSTOMER SUPPLIED - Connect as shown on 
following board layout illustration. Reference 
100-700-014 (sheet 2).

CUSTOMER SUPPLIED - Connect as shown 
on following board layout illustration. Ref­
erence 100-700-014 (sheet 2).
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6
Jumper

61 2 3 5 7 8
x xX X X X X X

X X XX X X

X X X X X

X X X X X
X X X X X X X

X X X X X

X XX

XX Xr
X X X X X X

X X X X X

X

X X X X

X X X X X X

X X X

X Xb'

continued. •.

NOTE:

R

UNIVERSAL SOURCE BOARD (continued)

x
•-

9
10

12
13
14
15

X = ON 
BLANK = OFF

Sv? it ch
4

Undesignated
,'Station IDH 
nWeatherH
"Jingle11
',Time Announce Odd”
"Time Announce Even11

^34o-Lc_e Track**

就一_________________
AUDIO CHASSIS (continued)

■ 
A'

x
X

2
Conditions
§5URCE TYPE

Switch 
LJ27~

Close loop control has been added to software LEVEL 7823 
and later. Activate by placing switch position 4 into OFF 
on U-27. This will allow normal starting close loop sensing 
and "ON AIR11 close loop monitoring for network and studio 
sources.

1
2
3
4
5
6
7

"Net BH 
nNewsH 
"Studio A"
“Studio BH 
',Studio C"
nRoll" (Deadroll) 
"Music"

j 刁，—j
一

F unction
Source and Tray con­
figuration ID switches.

顷 f

133,100031



6.3 AUDIO CHASSIS (continued)

Jumper Conditions

RANDOM SELECT SOURCES 61 2 53 7 8

x

X

X

X

X

亦，-

X

XX

EK5

UNIVERSAL SOURCE BOARD (continued)

x
X

x
x

Switch厂

x
X

X

X

X

AR E 
挤叫 I 2 S 5 s m * 

3$ —[

X = ON
BLANK = OFF

1
2
3
4
5
6
7
8
9

10
11
12
13

Audiofile - Three Stacks
Audiofile - Stack 1 Only

SMC Carousel
Instacart (12 Tray)

(24 Tray)

1
£ L I OT 桔 V

如

1

X

X

X

X

X

X

X

X

X

X

X

X

兰
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

F unction
Source and Tray 
configuration LD 
switches (cont.)

Switch 
U27~ 
(cont.)

x
x
X

X

XInstacart
Instacart (48 Tray) 
IGM Go Cart (42 Tray) 
IGM Go Cart (78 Tray)

m/e C S’)亦 N\ c ?

Audiofile - Stack 2 Only
Audiofile - Stack 3 Only
Audiofile - Stack 1 & 2 Only
Audiofile - Stack 1 & 3 Only
Audiofile - Stack 2 & 3 Only

133・
looo31



Q

Switch

Not use 7000 systems.

Conditions 
I Interrupt at start of HSI3 signal - 

REMOVE.
2. Interrupt at end of HSI3 signal - INSTALL. 

Not used on 7000 systems.

Jumper
W1 一

F unction
INTERRUPT POJLARITY - 
Determines on which edge of 
the HSI3 signal an interrupt 
is created.

•:：::oUDIO CHASSIS (continued)

W4
2.

UNIVERSAL SOURCE BOARD (continued)

B - Allows for a 635 ohm 
load on the audio B Channel 
input.

635 ohm B Channel input load - INSTALL. 
10K ohm B Channel input load - REMOVE.

W2
2.or

W3

0

1
2

A - Allows for a 63 5 ohm 
load on the audio A Channel 
input.

635 ohm A Channel input load - INSTALL.
10K ohm A Channel input load - REMOVE.

LONG/SHORT START - 
Selects either a 680 msec 
a 7. 5 sec start pulse.

680msec START pulse - INSTALL.
7. 5 sec START pulse - REMOVE (used to 
allow source to play back to back).

-

36
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UNIVERSAL SOURCE BOARD (continued)

ooo

AUDIO CHASSIS (continued)6.3

Switch Jumper F unction Conditions
W5

STEREO Audio Source

W6 Jumper To

2 3

.1.2

JumperCUE SEL B - SelectsW7 To
1.source or

2 3
2.

2 4bus.
3.

12

1. MONO Audio Source 
2

1. Source has separate 
Cue output.

2. Source does not have 
separate Cue output.

MONO/STEREO - Selects 
either A Channel or B 
Channel audio to be sent to 
the B Channel Amplifier.

Jumper 
C 

~c~
To

Source has separate 
Stereo Cue output. 
Source has separate 
Mono Cue output.
Source does not have 
separate Cue output.

CUE SELA ・ Selects 
either source “Program 
or "Cue" A Channel audio 
for output to the A Channel 
CUE bus.

either source "Program” 
"Cue11 B Channel audio for 
output to the B Channel CUE

131
—700-008
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Conditions

AUDIO CHASSIS (continued)

Switch F unctionJuniper

UNIVERSAL SOURCE BOARD (continued)

W8 Jumper To
1

1A
2.

A 2

W9 Jum Toer

1B

2B

.W10 j SILENCE SENSE EXTEND - 
Allows Silence Sense delay 
to be extended for sources 
with unpredictable periods of 
Silence such as live studio 
interfaces. .

Audio A out to be 
uncompressed.
Audio A out to be 
compressed.

1. Normal Silence Sense duration - 
REMOVE.

2. Extended Silence Sense duration - 
INSTALL.

AUD BUS SEL B ・ 
Routes the B Channel 
program audio to either 
the compressed or un­
compressed audio 
processor.

1. Audio B out to be 
uncompressed.

2. Audio B out to be 
compressed.

AUD BUS SEL A - Routes the 
A Channel Program audio 
to either the compressed or 
umcompressed audio 
processor.
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AUDIO CHASSIS (continued)6.3

ConditionsF unctionSwitch Jumper
Wil

W12

2.

W13

UNIVERSAL SOURCE BOARD (continued)

o oo

2.

FADEN - Allows fade to be 
enabled at all times or only 
when called for by program.

2? 
G E
6 
I 
2
6

O 
F

AUX 1
AUX 2 
All other

3.
4.
5.

NETWORK Source.
AUDIO CLOCK (Time) 
source.

source.
source.

sources.

EOM OVERLAP - Allows 
for short (0. 75 sec) or 
long (7. 5 sec) audio overlap 
after End of Message (EOM) 
tone ends.

C 
C 
£ 
C

To

T
T
T 
Q

Jumper
C

CUE DEFEAT - Allows 
selection of proper cue enable 
input from Local Status 
Panel based on type of Audio 
Source the board is inter­
facing.

0. 75 see EOM overlap - INSTALL.
7. 5 sec EOM overlap* - REMOVE. 
*Used primarily for Network Audio 
sources when flexability is needed due to 
variations in time network actually ends 
and time system is commanded to leave 
network.

1. Audio fade enabled at all times - 
INSTALL.

2. Audio fade to be enabled only when 
commanded by program - REMOVE. 
(Normal Status).



AUDIO CHASSIS (continued)

Switch Jumper F unction Conditions

UNIVERSAL SOURCE BOARD (continued)

W14 Jumper To
1.

C A
2.

3.
V.r 15

H

L

B 互 
To

3. Sources with high level.
Cue track output (normal condition)。

III/LOV； LEVEL - Selects 
gain of 3, 5KHz encoding 
amplifier based on input 
levels from the audio 
source.

C
C

Jumper

C 
No jumper.

SENSE EN - Allows for 
selection of either a 
',playing11 signal (HSI0) 
or a lack of high level 
audio due to high speed 
WIND or REWIND to 
enable the 25Hz detector 
output.

25Hz detector to be 
enabled by soi［隔加攻 
playing signal, condition). 
25Hz detector to be 
enabled unless source 
is in high speed WIND 
or REWIND with tape 
on heads.
Disable 25 Hz sensing.

1. Sources with very low 
level Cue track output

2. Sources with moderate 
level Cue track output

133-100031

n
u

m
ber

”

131
—700,008

W
G

E 6,27O
F



AUDIO CHASSIS (continued)

F unctionSwitch Jumper C onditions
r—W—i. Fade OFF only

yTP?TPiy

2. Fade ON only
TP1 P2

3. Fade both directions n TP2Y

UNIVERSAL SOURCE BOARD (continued)

Fade
Direction
Diode

CUSTOMER INSTALLED diode. 
Determines whether audio will 
fade ON, OFF, or both if fade 
is enabled (reference jumper 
W13).

3
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AUDIO CHASSIS (continued)

□M W13
WU

S
W5
W3

W4
W1

HCL W15
1=3 W14

123
____ W6W2

W7

2A1 2B1W12

U27

UNIVERSAL SOURCE BOARD

QN1T2 
—fl

u 一
ACB

匚

黑卜

W9
W8

TP1
TP2

。b RCHUPDATE
UPDATE CANCEL

W10_jB-n n 
_______ n -

> . ca — Id 3
I.二.I 4□

NUMBER
”

I31，700・008
#G

E 6129 O
F
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* Normal Setting

SI

POWER SUPPLY

◎
EXTERNAL /OFF/INTERNAL
|㈣ 兮 o

oo

6.4 POWER SUPPLY

Jumper

or

Conditions
1. * INTERNAL BATTERY - Set to INTERNAL
2. EXTERNAL BATTERY - Set to EXTERNAL
3. Battery disconnect - Set to OFF

F unction
Selects either the Internal 

External Battery or 
none.

Switch
SI

Z
U
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UA

UB

CRT TEST

nun

•• . < t ■ •> {. C. r ，I

ENCODE BOARD

rzt 
i i

Q
•r

ACCESSORIES

CONDITION
1st Start Character

(ESC)

2nd Start CharacterUB
or

TEST

CRT

Allows continuous 3. 5kHz 
signal at output (J3-7)

Disables echoplexing circuit 
when using a CRT

Beehive B-100
B-150

Beehive B-100 or 
B-150

SWITCH JUMPER FUNCTION 
UA Jumper

1 2 3 4 5 6 7
X XX 

x = installed 
Jumper 
1 2 3 4 5 6 7 
X X X X X 

x = installed
1. Continuous 3.5kHz signal at output (J3-7)- 

INSTALL
2. NORMAL OPERATION ■ REMOVED
1. CRT interfaced to Encode board - INSTALL
2. TTY interfaced to Encode board - REMOVE
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W2

SI

W1

W3

EK；

CAROUSEL INTERFACE BOARD

6。5 ACCESSORIES (continued)

Jumper

250/350 SelectW1

250/350 Run SelectWZ

Factory Installed - Do not alter.VCC SelectW3

250 Carousel
350 Carousel

Switch
SI ~

Jumper To
C

一—

250
350

Function
FAIL INHIBIT - If Carousel is 
stopped due to an empty tray 
being programmed, setting to ON 
and then back to OFF will allow 
Carousel to update to new tray.

Conditions
NORMAL = OFF
If left ON, will allow Carousel to continually 
ses rch if programmed to an empty tray.

250 Carousei *

350 Carousel

Jumper To
［二 C 「250
"""C 350

N
U

M
B

ER
”

131,700
—008

#G
E 6I32O

F

133,10?
031



.V..

ACCESSORIES (continued)6.5

FunctionSwitch Jumper Conditions
A & B Used for Special modifications

□

INSTACART INTERFACE BOARD

A
B

S
G 
E

6

NORMAL - Removed
SPECIAL MODS - Installed as required

•3 
o
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LEVEL II SWITCH SRTTINGS

1.0 GENERAL项

LEVEL 1A & II FIRMWARE. These options will be outlined in this section..

UNIVERSAL SOURCE BOARD1. 1

card will have the

1. 1. 1

operation of the C LOSE LOOP monitoring

CONDITION FUNCTION

1.2 MAIN CRT PORT (S10)

6
1.2. 1 SWITCH 1 ON U2 controls the CRT SAVE feature in LEVEL 1A.

1.2.2

NUMBER

049-7008-10

PG 2 OF

[A ft•A

Several new switch and jumper options have been'added to the SERIES 7000,

SWITCH 3 controls whether the FIX DESCRIPTORS in LEVEL II 
are used. If the DESCRIPTORS are not activated, the USER 
MEMORY is increased by 40% which represents the memory 
allotted to the DESCRIPTORS. '

S4 ON
S4 OFF

CLOSE LOOP ACTIVATE
CLOSE LOOP DEACTIVATE

The PERIPHERAL LD (U2) switch located on the SI0 card used for the 
SYSTEM CONTROL CONSOLE (MAIN PORT) only will have the following 
modifications (SEE pages 6-8 to 6-10).

NOTE this selection should be made at installation and not changed.
• THIS IS A LEVEL II OPTION ONLY. "

SWITCH 1 - ON - CRT will remain in upper intensity.
SWITCH 1 - OFF '• CRT will go into operate mode and 

switch to lower intensity 5 minutes 
after the last time a Key on any 
terminal was pressed. Pressing any 
Key bf any terminal will place all 
CRTs back in upper intensity.

The ID switch (U27) located on each universal source 
following modifications (SEE page 6-22 of manual).

The CLOSE LOOP function which was automatically determined 
by the description chosen in LEVEL I has now been made switch 
selectable. SWITCH 4 of the ID switch will now control the 

as follows：



1.2.3 0

LOAD/DUMP & HIGH SPEED PRINTER BOARD (S10)1.3

LOAD/DUMP

either a controller or1. 3. 1

from the CONSOLE terminal. As

0
SWITCH 8 - ON ■

SWITCH 8 ・ OFF

1.3.2

SWITCHES 1-7 may now be set to

广
r NUMBER

049-7008-10

PG 3 OF

133-100-031

/ITCH 3 - ON
SWITCH 3 - OFF

to indicate to 
command

一0

CONTROLLER PORT (FOR 
CASSETTE)
COMMUNICATION PORT (FOR
BUSINESS)

If SWITCH 8 is set OFF making it a COMMUNICATIONS PORT, 
the SWITCHES 1-7 are designated as follows:

No LD 
nFMu ID 
nAMu ID
No ID

SWITCH 8
ON
ON 
OFF 
OFF

SWITCH 7

OFF
ON
OFF

SWITCH 8 controls the use of the port as 
communications port. As a controller, the port will activate and 
deactivate the motor control on the peripheral device.

.EXAMPLuE: The cassette machine tape motion will be controlled 
a communication device, the 

port will be open to FULL DUPLEX communication with an 
external device such as BUSINESS SYSTEM. NOTE that there 
is not incoming data reception from any external device while 
the port is a 
Also note if a cassette is connected to 
communications port, the motors will

controller except when activated by the CONSOLE, 
a port designated as a 
run all the time.

FIX DESCRIPTORS of；
FIX DESCRIPTORS on

These switches 
represent an ASCII character which 
when received by the port will be 
interpreted to be a command to 
begin LOADING memory informatior 
from the external computer to the 
7000・ NOTE the port will echo the 
character designated 
the externaLdevice_ that the 
was re- — 
ceived.

The PERIPHERAL. ID (U2) switch located on the S10 card used for the 
or HIGH SPEED PRINTER (LEVEL II ONLY) port will have 

the following modifications:

SWITCHES 7 and 8 control the use of the station ID which appears 
in the title of each of the different modes to allow stations with 
multiple systems to know which system is being monitored.



next

7000 EXTERNAL DEVICEEXAMPLE:

o— SEND nAu

HAn—►RECEIVE HAn

<<—SEND DATA

EXTERNAL DEVICE7000.「EXAMPLE:

o ——SEND "BH

DATA-♦RECEIVE DATA

爨
NUMBER

049-7008-10

PG OF4

I i c n，031

■・• Request-from external 
device for 7000 to LIST 
memory.

External device sends 
the character "A" as 
per SWITCHES 1-7 to 
indicate desire to LOAD.

7000 sends complete 
memory data to external 
device.

■ ■ - External device sends 
data to 7000.

Transmission of the NEXT HIGHER 
CHARACTER in the ASCII code 
table will cause the 7000 to start 
LISTING the memory from the 700° 
to the external device.

o

7000 echos character 
back indicating LOAD 
READY.

=LOAD, B 
character.

EXAMPLE： A 
higher
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SECTION 7. 0 ADDENDUM

01.0 MANUAL MODE TROUBLESHOOTING FEATURES:

1. 1

1.2
the CRT

1.3 The normal Prog ram EDIT interlock tests such as:

adjacent tray?an

Additionally,

01.4

To disable

of the test program.

purposes

0

CAUTION: Remove>a.H program material used for testing「-------
prior to placing the system back to the AUTO mode.

NOTE: Silence Sense is still active in Manual mode.
it during testing to allow operator control over when the 
program is stepped, program a CMD 0001 at the beginning

PLACING SYSTEM IN MANUAL MODE
(See Section 3.0 - OPERATION, Paragraph 3.9)

In MANUAL Mode, the Video Terminal is placed in a "TEST" mode. 
This is evidenced by the word 京*TEST次早左"displayed on 
when, normal EDIT functions are performed.

Note that the System memory has no control over, nor will it 
respond to Audio sources Ln MANUAL mode. Thus, a simulated 
program may be entered into memory and manually stepped through, 
(press "START11 and then use "STEP" key to step through the program.) 
to verify proper program operation.. During testing, the system can 
still be "ON THE AIRH under manual control (Audio Sources are 
started manually using their "START" or "FLAY” switches).

are disabled. Thus, the EDIT program will always require a TRAY 
number before it will allow the data to be ENTERED.
any Source number (up to 64) and any Tray (up to 99) may be entered. 
This allows testing of various numbers to verify that the system will 
accept them and display them.

Is the Source valid?
Is the Tray valid?
Is the Tray

the Source Random Select? 
etc.



7.0 TROUBLESHOOTING

AUDIO

7. 1. 1

Audio problems can be classified as follows:

Loss of Audio.

B. Cue Audio on Program.

Program. Audio on. Cue.

D. Noise.

E. Distortion.

Each of these are discussed in following paragraphs.

7. I" — , LOSS"OF AUDI。-

Both.2Au and ^B'^channel missing all sources.

A.

B.
Board (U23,

.:噱
NUMBER

q PG 7-2

133-100-031

Refer to the Audio Signal Block Diagram (114-700-004) to aid 
in. following audio signal flow.

NOTE: In addition to the possible causes listed, missing or 
loose jumpers may be responsible for missing or noisy audio.

The first step in. locating Audio problems is to insure, that all 
cables are securely connected..

GENERAL - The purpose of this section, is to aid in isolating 
Audio problems to the most likely component(s) or P. C. 
Board. See Section 5. 0 (Theory of Operation) for a detailed 
description of Individual P. C. Boards.

PROGRAM ONLY MISSING - Audio Dis­
tribution Board (U13, U30, Q2, or U24 
defective).

PROGRAM*AND CUE MISSING - Most likely 
loss of +15V, -15V, or +24V to Audio 
Chassis.

131-700-009
OF

CUE ONLY MISSING - Audio Distribution 
or U26 defective; J4 loose).

Monitor Amplifier (U1 defective).



7. 1. 2. 2

0Q2 defective).

(U13, U15, U18, U20, U28,

B・

7.1.2.3

A.

0
B・

7.1.2. 4

A.
U7 defective).

B・

U8 defective).

7. 1.2.5 BOTH PROGRAM CHANNELS MISSING -

U5 defective).

.w

NUMBER

PG 7-3

133400-031

1 CHANNEL ONLY MISSING ・ ALL SOURCES

Channel ,'BH - Audio Distribution Board 
(U10 defective).

Channel "A" - Audio Distribution. Board 
(U9 defective).

1 PROGRAM CHANNEL MISSING - COMPRESSED 
SOURCES ONLY

the VU Meters, PROGRAM 
on the Audio Distribution

Channel "B" - Audio Distribution Board 
(U21 or U23 defective). Monitor Amp­
lifier (U1 defective).

CUE ONLY MISSING ■ Channel "A.” - 
Audio Distribution Board (U22 or U23 
defective). Monitor Amplifier (U1 
defective).

Channel HBU - Audio Distribution Board 
or Q2 defective)

131-700-009
OF '

COMPRESSED SOURCES ONLY - Audio Dis- 
tribution Board (QI or

Channel nBn - Audio Distribution Board 
(U12, QI, or

Channel "A" - Audio Distribution Board 
(Ull, Qi, or

PROGRAM ONLY MISSING - Channel "A” 
Audio Distribution board (U13, U16，U17, 
U19, U27, or

NOTE: If audio is visible on 
audio must be good through U16 
Board and CUE audio problems would be most likely found on 
the Monitor Amplifier Board,

1 PROGRAM CHANNEL MISSING - UNCOM­
PRESSED SOURCES ONLY



7. 1.2.6

B.

source.

7.1.3

7. 1.4 PROGRAM AUDIO ON CUE - Universal Source Board (U8,
U10, or U25 defective).

7.1.5 NOISE

NUMBER

PG 7-4

nAn OR "B" CHANNEL MISSING - SINGLE 
SOURCE

CUE ONLY MISSING
HBn or both - Universal

PROGRAM ONLY MISSING
-Channel "A" - Universal Source Board 
(U50 or U25 defective).

-Channel UBH - Universal Source Board 
(U51 or U25 defective).

-Channel nBu - Universal Source Board 
(U49 or U25 defective) or defective audio 
source.

-Both Channel "A" and Channel "B” - 
Universal Source Board (U18 or U25 
defective.

BOTH PROGRAM AND CUE MISSING 
-Channel '•A'* - Universal Source Board 
(U48 or U25 defective) or defective audio 
source.

0

aL_
133-100-031

o

131-700-009
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-Channel "A" or 
Source Board (U10 or U25 defective).

ALL SOURCES NOISY - Problem most likely on : 
Audio Distribution Board. However, any Uni­
versal Source board can put noise on the Audio 
bus. To verify if a Universal Source Board is

-Both Channel "A" and MBn - Universal 
Source Board (U25 defective) or defective 
audio

CUE AUDIO ON PROGRAM - Universal Source Board (U18 
or U25 defective).



7. 1. 5.2.

7. 1.6 DISTORTION

7. 1. 6, 1
Audio Distribution Board. Posstbly

7. 1. 6.2

source

1.

命

3.

4. Increase

/

NUMBER 0
PG 7-5

133-100-031

SINGLE SOURCE NOISY 
audio 
or

11 Universal Source Bo./d
If noise disappears, re

Check for flatened waveform at each stage 
of the offending channel.

SINGLE SOURCE DISTORTED - Problem would 
be with, audio source or Universal Source Board 
for distorted source.

Adjust Oscillator output for +4dbm (3.5VF 
at system output measured at the Audio 
Interface Terminal board A1TBL (Channel 
"A” - TB1-2 to TB1・3, Channel n3H - 
TB1-5 to TB1-6).

Connect an Oscillator set to 700Hz to the 
audio input of the Universal Source Board 
(Channel "An - J2-14.(Hi), J2-2 (Lo);
Channel HBn ■ J2-3 (Hi), J2-16 (L。)).

If no distortion is noted at 700Hz, 
frequency to 15KHz and check again. 
Repeat for 100Hz if required.“

ALL SOURCES DISTORTED - Problem most 
like ly on 
low Level -r 15vdc.

131.700-009

OF

responsible, pull a 
and check for noise, 
install Universal Source Boards one at a 
locate defective board(s).

-Problem would be with 
source (Tape Deck, Phone line feed, etc.) 

Universal Source board for noisy source*

NOTE: If problem is not with, the audio source, the following 
test cao help locate the source of the distortion.



7.2 LOGIC

7.2. 1

1.

2.

number

0 PG 7-6

133-100-031

A blown internal component or output 
driver which blocks the output of a gate from 
as summing the correct state even though 
the input is correct.

GENERAL - System logic problems are generally unique 
and difficult to categorize. However this should not cause 
fear in the one approaching a logic problem as digital logic 
is considerably easier to troubleshoot for the following 
reasons:

131-700-009
OF

You are dealing primarily with statements 
of conditions (i. e. "if all inputs go /'high.**, 
the output will go "low"). Thus, If one 
input to a two input gate fitting the state­
ment above never goes "high", then, 
obviously the output can never go "low". 
If the logic calls for that input to go ^high.^, 
then clearly the next step is to start back­
tracking to find out why doesn't.

2. 4 - 5. Ovdc, logic 
a "high.” 

is any thing greater than. 70% of the supply 
voltage (VDD) while a "low" 2 less thaa 
30% of VDD. If you are not familiar with 
TTL and CMOS integrated circuits, review 
the IC substitution charts tn. Section 9. 0 
(Appendix) of this manual to acquaint your­
self with the devices and their truth tables.

.. v. *
There are basically two failure modes which 
should be kept in mind:

Digital logic has only two states, "high” and 
"low". Anyth也g in between, is bad. For 
TTL logic "high” = ~
“low" = 0-0. 8vdc. With CMOS,

A blown input which typically will load the 
output of the driving gate to ground or at 
best a half "high” state. Remember, any 
state which is not fully "high" or "low" is 
bad«

Note that either of the above conditions can cause 
the same symptoms; notably, failure of a gate 
output to respond properly to the input state(s)



boards ・

even

3U22

3a
U3

blown U2-1

are 0
7.2.2

NUMBER
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.'睛

• 1
7

as
aa

necessary to start 
being driven. This same 
looking for mis sing data i

full "high" 
if replacing the 

to <----- .
rt which are 

when

Ji - J—3 耳uld uiten in. s oiving tor one 
problem, the relationship of the otiier facts

Tn order to apply what has been discussed thus 
far, it is necessary to at least have located the 
general circuit area where the problem is 
occurring. The following paragraphs outline 
steps to achieve that end and also discuss tools 
(both teat equipment and information) which 
useful uTtroubleshooting digital problems.

NARROWING THE PROBLEM AREA DOWN - The following 
are recommended steps in "zeroing inH on the logic problem.

full ,,low,' 
which.

. SOLUTION: May be either defective 
U1 or blown U2-1 or U3 - 1 input.

=E> 
74LS00

131-700-009
OF

or
• gate

)clear the problem, it it then, 
eplacing the gates

；analogy applies 
signals between P. C.

or failure to achieve a 
state. Therefore, 
drives a line fails

PROBLEM: This point "low'1 
with one input to U1 "low".

一

Start by gathering (and writting down.): 
many facts concerning the malfunction 
possible (is it related to one or several 
specific sources? ; is it intermittent? ; is it 
time or day related? ; does source 10 play 
when source 14 was programmed? ; etc.). 
Next study the facts to determine if the facts 
relate to each other. If they do not appear 
t。relate, pick a predominant fact and work 
on solving it. Quite often in solving for



are
one.

3.

NUMBER

PG 7-8

131-700-009
OF

will become clear or at least they will 
vanish when the solution is found. However, 
the possibility rema ins that you may be 
dealing with more than one problem so 
always verify that all known problems 
cleared after solving the first

After studying the known facts, try to 
narrow down whether the problem would 
likely be found in the Audio or Control 
chassis. Reviewing the System Block 
Diagram discussion in Section 5. 0 should 
aid in making this determination. Next 
review the Block Diagram discussion for 
the appropriate chassis to identify the 
responsibilities for the various boards in 
that chassis. A仕er locating the most likely 
board(s), review the Theory of Operation 
for the specific circuit within the board(s) 
to further verify whether the potential 
problem could be located there*

Having located the suspect circuit, check the 
output of that circuit to determine if it is 
indeed malfunctioning (the Theory of 
Operation will give the conditions necessary 
for it to operate). If it Is operating cor­
rectly it will be necessary to rethink the 
problem or go to another likely circuit.
If it is malfunctioning, go to the input of the 
circuit to determine if the input signals are 
correct. If so, continue to check through 
the circuit until a discrepancy is found. If 
input control signals are not found, back* 
track to find out why. If the signal comes 
from another board, use the Block Diagram 
to locate other boards tied to that line. 
Though this may seem oversimplified, it is 
this type of methodical probing that solves 
logic problems rather than allowing the

133-100-031
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赣• 7.2.3

be checked

0
7.2.4

TEST EQUIPMENT -

NUMBER 0
OF

133-100-031

of the components which drives or 
on the C PU 

board is not the offender, then it is sometimes possible to 
locate the offending board(s) by pulling each of the Control 
Chassis boards (assuming the problem is with the Control 
Chas sis Bus) one at a time, while monitoring the offending 
bus line, until the bus line returns to normal. The same 
technique applies the Audio Chassis bus (the Audio Chas sis 
Block Diagram indicates which, boards are tied to the bus•
-_ir   - 1 一 * ■ ■ ■ . . ■■ ■ * - 一一 - • •

131-700-009
PG 7-9

Oscilloscope,check each line to 
stantly in the active state (i・ e. 
"high"), or inactive state (i. e. constantly "low"). Lt this is 
the case, most likely one 
is driven by that line is defective. If the buffer

ADDRESS or DATA BUS FROBI^EMS - Siace'thelAddres.s Bus 
(A0 through. A15) and the Data Bus (D0 through. D7) are con- 
tinaally changing at a high rate of speed, it is necessary to

A LOGIC PROBE is highly recommended for the 
system. This highly portable tool is inexpensive 
and will locate most logic problems. With their 
pulse trapping characteristics they often are 
easier to use in looking for single isolated pulses 
than an Oscilloscope.

apparent complexity of the aystem to 
a feeling of helplessness.

approach problems in. this area differently. First determine 
the normal state of the Address or Data lines to 
(typically both. Data and Address lines will be ulowu and go 
"high" when activated. Next, using a Logic Probe or

see if one or more are con- 
a data line constantly he Id

TOOLS..

7. 2.4. 1
*

.・］笠
- 瘀.
.做

-忽'总

An understanding of "binary" will aid in determining which, 
bus line is most likely to be the offender. For example, if 
source a be (6) is supposed to play but instead source four 
(4) airs, it would indicate a missing Data bus binary 2 bit. 
Section 9. 0 (Appendix) contains an explanation, of binary and 
hexadecimal.



are

7.2.4.2

o

NUMBER

133-100-031

The optional DEBUG BOARD allows considerable 
data to be gathered by following procedures out­
lined in Section 7. 5 of this manual.

open collector output gates (such as 
Audio Source START and STOP pulses). The 
Oscilloscope should have a calibrated DC input 
and a triggered sweep to be effective in catching 
pulses and verifying proper voltage excursions 
(i. e. does it go fully to the supply voltage when 
OFF and fully to ground (less than 0. 8vdc] when 
activated?)・ ..

The Theory of Operation. (Section 5. 0) of the 
system and individual P. C. boards, in con­
junction with the schematics and block diagrams, 
should aid in locating most system problems.

An OSCILLOSCOPE is generally the best tool for 
looking at peripheral outputs which are driven by 
relays or

INFORMATION - Section 10.0 (APPENDIX), 
contains functional drawings and truth tables for 
most of the Integrated Circuits used in this 
system. Additionally an. explanation of binary 
and hexadecimal numbers is given. For those 
that have had no exposure to digital electronics, 
it is recommended that one of many good books 
on this subject be acquired. Most retail 
electronics stores and some public Libraries 
have a supply of these books.

A DVM, TVM, or VTVM is useful only in 
measuring the quiescent (non-active) state of 
logic lines but is o£ Little or no use in looking for 
logic changes. These meters, however, 
recommended for use when measuring power 

-supply voltages.

131-700-009
PG 7-10~OF
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AP - The following is a listing
・ The CPU addresses are shown

shown to the right of the address. Following the mem。与 
the I/O memory map used by the Serial I/O, Parallel 1/O, <

131-700-009
PG 7-11

assigned to the board and IC 0
◎

-MOE. AP - The following is a listing tie n\ *. -ory map 
assignn >. The CPU addresses are showr? 11 hexac ；cimal form, 
and whexe applicable, the user event nunaber as is ihown on the Vide 
Monitor is given. The addresses and event numbers are the beguin(f 
addresses for each block of memory 
LC. 's 
is
VEIu boards.



MEMORY NtAP

Level lLeve!2

RAM 1 (U51 Jumper 3 -installed
4 -installed

NUMBER

131-700-009
PG 7-12 OF
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USE
ROM

(U51 Jumper 3 -removed
4 -installed

• U1 
U2 
U3 
U4

BOARD
CPU
CPU Interrupt Control

BEGINNING
EVENT 节

Real Time Functions 
(U22 Jumper 3 -installed 

一 4 -removed

RAM 
RAM 
RAM 
RAM

o

RAM #1 
RAM #1 
RAM ¥1 
RAM #1 
RAM #.l 
RAM #1 
RAM #1 
RAM #1 
RAM #1 
RAM #1 
RAM #1 
RAM #2 
RAM " 
RAM ffZ 
RAM #2 
RAM #2 
RAM #2 
RAM #2 
RAM #2 
RAM #2 
RAM #2 
RAM #2 
RAM #2 
RAM #2 
RAM #2 
RAM #2 
Unused- 
ROM #3 
ROM #3 
ROM #3 
ROM #3

0000 
0312 
0653 . 
0995 
1336 
1677 
2018 
2360 
2701 
3042 
3384 
3725 
4066 
4408 
4749 
5090 
5432 
5773 
6114 
6456 
6797 
7138 
7480 
7821 
8162 
8504 
8845 
9186 
9528 
9869
', '.j

ADDRESS 
0000 
0200 
0210 
0400 
0458 
0800 
0C00 
1000 
1400 
1800 
1C00 
2000 
2400 
2800 - 
2C00、 
3000 
3400 
3800 
3cob • 
4000 . 
4400 
4800 
4C00 
5000 
5400 
5800 
5COO 
6000 
6400 
6800 
6C00 
7000 
7400 
7800 
7C00 
8000 
8400 
8800 
8C00

U28, U31 
U28, U31 
U29, U32 • 
U30, U33 
U5, U13 
U6, U14 . 
U7, U15 

• U8, U16 
U25,U33 
U26, U34 
U27, U35 
U28, U36 
U29, U37 
U3 0, U3 8 
U31, U39 
U32, U40 
Ul, U9 
U2, U10 
U3, Uli 
U4, U12 
U5, U13 
U6, U14 
U7, U15 
U8, U16 
U25, U33 
U26, U34 
U27, U35 
U28, U36 
U29, U37 
U30, U3 8 
U31, U39

LC,'S
U35 . ~
U38, U3 6

Not Used
CPU
CPU
CPU
CPU



K.,

I.C.'S
U5,司3 ~

U6, U14
U7, UL5
U8, Ulo
U25, U33
U26, U34
U10
U6

-removed

ii

it,

ii ii n
it

, n tt

n

Unused

NOTE: CPU cannot address U3 on Real Time Clock.

•If

II

lEMORY MAP (continued)

il
..■■■

ROM
RAM

(U22 Jumper 3 - removed)
4 - removed)

3 (") 
4(”)

— •.二
(EXPANSION)

(U51 Jumper

BC&RD USE
RAM #3 Real Time Functions

3 -installed
4 -removed

ADDRESS 
9000~：~ 
9400 
9800 
9C00 
A000 
A400 
A800 
AC 00 
B000 
B400 
B800 . 
BCOO 
C000 
C400 
C800 
ccqo 
以9晅？ 
D400 
D800 
DC00 
E000 
E400 
E800 
ECOO 
F000 
F400 
F800 
FCOO 
FD00 
FE00 
FEIO 
FE20 
FE30 
FE40 
FE50 
FE60 
FE70 
PESO 
FE90 
FEA0 : 
FEB0 
FECO 
FECI

ii / .

Audio Control Read/Write Only

2 ( n )
3 ( u )
4 ( «•)
1 (TY/LD) 
2(“ )

Available for Additional I/O 
Audio Control Chassis 1 (CNT1) 
Audio Control Chassis 2 ( 
Audio Control Chassis 3(”) 
Audio Control Chassis 4(") 
Audio Control Chassis 1 (CNT 2) 

il

BEGINNING______
EVENT ?

ROM #1 
ROM 神 I 
ROM # 1 
ROM # 1 
ROM #1 
ROM #1

• ROM #1 
ROM#1 
ROM #2 
ROM #2 
ROM #2 
ROM #2 
ROM #2 
ROM #2 
ROM #2 
Unas signed

RAM #3、
RAM #3」
RAM #3
RAM #3
RAM #3)
VEL .
VEL
DEBUG ROM . •
DEBUG ROM
DEBUG ROM
DE3UG ROM (EXPANSION)

(U22 Jumper 3
_____________A removed

NUMBER 0131-700-009
PG 7-13 OF

133-100-031

o

3
 4
 5
 6
 

0
 1
2
 
3
 
4
 5
 

1
1
1
1
1
2
 
3
4
5
 6
 7
8
9
1
1
1
1
1
L
 

uuuuuuuuuuuuuuuuuuu



I/O PORT MEMORY MAP

Parallel I/O (PIO)

0

NUMBER

0
133-100-031

50
60 
•80 .

sO
ADDRESS 
~00

10
20

.30
40

131-700-009
PG 7-14~OF

IC 诙 
U9 
U9 
U9 
U9 
U9 
U9 
U9 
Ull

BOARD
Serial I/O 
Serial I/O 
Serial I/O 
Serial I/O 
Serial I/O 
VEL
Serial I/O 
Serial I/O

USE
System. Control Console
Secondary Prog. Console 
Modem
Computer Link
VEL Printer
USART
Load/Dump Terminal
Level 2 Printer



7.4

0

0

NUMBER

pOF
. 133-100-031

131-700-009 
P^G 7-15

AUDIO CHASSIS DATA BUS ASSIGNMENTS - Figure 7-. show.» 山，data 
bus assignments for the Audio Control Board and the Universal Source 
Boards in the Audio Chassis. In the Control assignments, both the 
function and IC latch is given while the Status section, lists the function 
and buffer IC,



00

0：：!JT Zill)

J DP.I)

(U15)(U151 W15) (UI5) (UI5)Mdi。Control Bo^rd

O

FIGURE 7-1 AUDIO CHASSIS DATA BUS ASSIGNMENTS

use ■ 
(U241

,'Roll
]U24)

IISL I
(U24)

I ISO 2 
(U34) 
tD6 
(UH.) 
Extondar 
Dut««ctor 
Set 
(U2]

0 ■ LOW 
I - HIGH

,・Ne・・ 
应4)_UMvursal K：XT I RD

Sourcv I
JluArd I

IISl 2
HU4)

(U34) 
!DI 
(U36) 
S. Scnac 
Enabled

IlbO I 
(UM)

(U3G) 
Auio/ 
Manual

,•On AirM
皿__
IVI7I.KFT
Cb« Totiv
U!____
IDil
(町6)
S. Sense
Alam

GND 
(UH) 
ID) 
(IB6) 
“Fade” 
Sat

Xm 
lid 
hOM 
!Ntl 
(Ulll 
11)2

"Loop** 
Sut

I ISO 0

11)4 
(U36)
S. Sunau 
Normal/ 
Extended 
(U15)

IISI 3 
U；24)__________
Fsdc 
Ei>abl« 
34) .
ID7 
(UH)__________
Audio Control 
Card 
Verify 
[U2)

2A7 ZA6 3W”

0 0&CNT IWH

0CNT 2WA

0 0TYWR

Aud；o Control 8o・rd

2A7 2A6 J Wl< 0

PGM 
Clear 
(U31

Nut 
Uxed

',Fad«M 
Set 
(Uli)

S. Scn»e 
Enable 
(U7)

HN«xtM 
Off 
(IE)

II55 ni.TPUT 
“IQE

U55 OUTPUT
"LOW”

“Next” 
On 
(IB2)

I ISO I 
(U4Z) 
Tray 
Data 5 
(U46)

,•Loop"
Set 
(Ull]

S. Sen・c 
DUable 
(U7]

Univ«>r«»l 
Source 
Uoa rd

,•RoH" 
On* 

(»}?L

"Loop0 
Reset 
(UH)

STATE (ItKAI)]_______
■.JtATA BUS

I ISO 0 
(U4Z) 
Tray 
Data 4 

____________________________ (U4G) 
"hlxh", Jnterrupt latch (^32) l・ re・et. [不d/；___ — ~~

Keaet 
________  (Uli)

I ISO 2 
(U，2) 
Tray 
Data 6 
(U46)

______ 7
“Ro币
Off* 
(U“)

Enabi^ 
(U42> 
Tray 
Data 7 
(U46)____________________

both Bit 7 and 6 ar。♦'
Not 
Used

Sin rt 
Soiiri u 
(UH) 
kantiinh 
On 
(UM] 
Tray 
Difta 2 
(U4I)

"Ou Air” 
Off 
(U20> 

Ch. 
Ton* 
(U53) 
T r” 
Data I 
(U41)

Eomlnh 
0(( 
(U20) 
Tray 
Ddta 3 
(U4I)

CONTROL (WRITF：) 
DATA “US

-On Air1' 
On 
(U2<» 
itight Ch. 
T one En 
<UB) 
Tray 
Dm 0 
1U41I

N
U

M
BER

137
PG 

7,

133
 

二 00031



07.5. 1 GENERAL - All 7000 systems contain

data to any memory location

further diagnostic capability

3.

4. Dara read from memory

0
5.

6.

ROM 0 OPERATION7.5.2

GETTING INTO ROM 0 MODE7.5.Z.1

left of the Control Chassis)

0
PG OF7-17

031

7. 5 DEBUG PROCEDURE

SPECIAL NOTES:
1.

NUMBER

131*700-009

Familiarization with the MEMORY MAP (Paragraph 7.3) 
and the AUDIO CHASSIS DATA BUS ASSIGNMENTS 
(Paragraph 7. 4) will aid in getting maximum use of. the 
debug diagnostics.

Prior to returning to normal programming, it is 
imperative that the program memory (Event 0000 through 
the end of program) be verified if any memory addresses 
have been written to*

The normal automation program WILL NOT operate 
while in the ROM 0 or DEBUG diagnostic program.

access to
Figures 2-2 or 2-3 in

1. Open the Control Rack door to gain 
the Control Chassis (see 
th.e INSTALLATION section).

With both ROM 0 and the DEBUG option, actual 
or I/O port addresses (not Event numbers) are read 
or written to.

2. On the CPU Board (usually located on the far 
left of the Control Chassis) press the RESTART

a software program 
called "ROM 0U which, allows reading data from and writing 

or Input/Output (I/O) port.

or I/O ports is in hexadecimal 
fgmat. Additionally, all data written to Memory or 
I/O ports must be in hexadecimal. Those unfamiliar 
with hexadecimal should refer to '.：e BINARY and 
HEXADECIMAL EXPLANATION in the APPENDIX.

Figures 7-3 and 7-4 give Address and Data information to 
control Universal Source Board and Audio Control Board 
functions. Reference Paragraph 7. 5. 4 for uuormation on 
how to use these figures.

Systems which, contain the DEBUG board option have even 
as discussed in Paragraph. 7. 5.3.



display

6
<2RESET

=aRESTART

FIGURE 7-2 CPU BOARD

3.

7.5.2.2 READING MEMORY

o

5

7.5. 2. 3 WRITING TO MEMORY

3.

01 PG OF7-18
133-100-031

4.

NUMBER
131-700-009

To READ the next address, press "ENTER/ 
RETURN" key again. Display will show:

On CRT terminal, press nDn key.
Type desired address (e. g. 0115).
Press “ENTER/RETURN” key. The CRT 
will display:

D0115
0115 CD
0116 1C

1.
2.
3.

switch, (see Figure 7-2). The CRT should 
display "〉。" on. the left edge of the screen- 
The actual location Is dependent on the CRT 
mode status.

Press nQu to quit memory display mode. If 
it is desired to read a different area of memory, 
press nQn and repeat steps 1 through 4.

,D0115
0115 CD

I J-------- DATA
'*------ - ---------ADDRESS

On the CRT terminal, press "CLEAR HOME” 
follower by the uEOSf, key to clear the screen.

1. Perform steps 1 through 3 of Paragraph 7. 5. 2.；.
2. Type in new data (Ln hexadecimal format). | 

Press “ENTER/RETURN” key. Note that the



NOTE： Data in ROM addresses

READING I/O PORT DATA7.5.2.4

1.

PortNOTE: Leading

3.

0Press ,,QU to quit Port display mode.5.

WRITING TO AN I/O FORT7.5.2.5

DEBUG MODE OPERATION7.5.3

SPECIAL NOTES:7.5.3.1

0
PG OF7-19

133-100-031

On CRT terminal, press "P" Key.
2. Type desired Port address.

DATA
PORT ADDRESS

NUMBER
131-700-009

P20
0020 23

Press “ENTER/RETURN” key. Display 
will show:

To display the 
,,Qn and

1 through. 3 of Paragraph 7. 5.2.2

1200 
messages «

Perform, steps 1 through 3 of Paragraph.
7. 5.2.4.

4. Pressing "ENTER/RETURN” key again will 
display the next port address,

2.
3.

Type in new data (in hexadecimal format). 
Press "ENTER/RETURN” key.

@n 卵 prior to keying in Command, 
error messages to be

____ __ — 2" " _22- _ 3 cannot be changed. 
SPECIAL NOTE 5 (Paragraph 7. 5・ 1) if data in 
memory is changed.

zeroes need not be typed (e・g, 
address 0020 may be typed 20).

0
See

next address will be displayed, 
data in the address just changed, type ： 
perform steps 】 〜

l・ To cause a Command to continuously repeat, 
pre” H@n key prior to keying in Command. 
This will allow only error messages to be 
displayed. If is keyed in prior to 
Command, no error messages will be printed.

@D 1200 • Read address 1200* re- 
peatedly and print Error



(f 2 nESCn key to quit any command:or

3

4.

SPACE
W，1200 EEXAMPLE:

7.5.3.2

READING MEMORY7.5.3.3

On CRT terminal, press "D" key.

Press Space bar.2.4

0 3.

Ienter/returnEXAMPLE:

4.

PG OF7-20

133-100-031

To display one (1) memory address, type 
in the desired address , and then press 
“ENTER/RETURN” key.

@@D 1200 - Read address 1200 repeatedly. 
No error messages.

D 0500 
0500 15

NUMBER

131-700-009

D 0500 _
CRT will display:

DATA 
ADDRESS 

------------------ WRITE Command

.GETTING INTO DEBUG MODE - The steps to 
getting into the DEBUG mode are the same as for 
the ROM 0 mode (Paragraph 7.5.2. 1), except 
that the CRT will display "DEBUG 1" followed by 
prompt H»".

Press 
mode. 
To cancel a partially typed line, press 
"BACK/DEL” key.
A space must be keyed in between Command 
and address and between address and any 
data.

1--------------DATA
'----------------------- ADDRESS ，

Keying ?：ENTER/RETURN” again will 
display the next address.
NOTE: Pressing "ADV/LINE FEED" key 

instead of "ENTER/RETURM” key 
allows the same address to be dis- 
played again.

To display several sequential addresses, 
type in first address, followed by a "space1*,

0



EXAMPLE: D 0500 05 ENTER/RETURN、•...：

CRT will display:

7.5.3.4 WRITING TO MEMORY

1.

0
叵/Return|

0501 27-

E NOTE: To repeatedly write to a single address,
key in @W followed by the address and data.

0
PG OF7-21

133-100-031

EXAMPLE: W 0500 23 ENTER/RETURN

:、 L

followed by the nuxnber oi addresses de­
sired, followed by "ENTER/RE丁；:RN" key.

D 0500 05 
0500 15

NEW DATA
CURRENT DATA

ADDR. 0504 DATA
ADDR. 0500 DATA 
START ADDR.

NUMBER
131-700-009

If it is desired to write to a single address, 
key Ln "W", followed by the desired address 
and new data. Then key in "ENTER/RET

DATA TO BE ENTERED 
ADDRESS
•WRITE COMMAND

2F 32 35 4F

EXAMPLE: D 0500 __________________
0500 15 23IENt靛/RETURN 
0501 7A 27iADV/LINE

if in the Display mode (Paragraph. 7. 5・ 3・ 3), 
after an address is displayed, type in new 
data followed by pressing ,,EN'TER/RETURN* 
or “ADV/LINE FEED” key ("ENTER/RE- 
TURN" enters new data and advances to 
display next address; "ADV/LINE FEED1' 
enters new data and displays the same 
address).

.NOTE: To read another block of data, repeat 
procedure.



READING I/O PORT DATA7.5.3. 6

7.5.3. 6

..ADDITIONAL MEMORY TEST COMMANDS7.5.3.7

EXAMPLE:

2.

b.

e.

PG OF7-22
133-100-031

NUMBER
X31-700-009

2. Note that leading zeroes need not be keyed in 
when keying in the address.

WRITING TO AN I/O PORT

1. • Writing to

EXAMPLE: Address 0020
Key in P 20 [ENTER/RETURN |

1・ CHA (Changes) repeatedly reads from a single 
memory location and prints any changes in 
data that occur.

as 
except in step 1
a “D”.

ADDRESS
CHANGE command

Type any key to quit this mode.

Read first memory location data. 
Invert all bits and write to memory< 
Read back data.
Compare with, data written.
Invert all bits again, and write to 
memory (restores original data).

TEST will check a block of memory by the 
following procedure:

CHA 0200 |eNTER/RZTURN|

L

0

an I/O Port is the same as writing 
to memory except that, when writing to a 
single location as shown in step 2 of Para­
graph 7.5.5.4, key in (Output) instead 
of ”W”.

1.' Reading from an I/O Port is exactly the same 
reading from memory (Paragraph 7. 5. 5. 3);

a nPH is keyed in instead ox

EXAMPLE: O 20 48 |ENTER/RETURN
I— DATA to be output 

---- PORT ADDRESS 
-----------------OUTPUT command



the CRT.will be displayedAny onerror

1550 [ENTER/涎TURN| .EXAMPLE: TEST 1500

memor

3.
of the operators choosing

CAUTION:

d

0
PG OF7-23

133-100-031

This command does alter memory data,

0

END address -
START address
TEST command

NUMBER 
. 131-700-009

f.
g・
h.

Thus, after a PAT request is made 
but before execution, the CRT will 
display:

MODIFY MEMORY? (Y OR N)
Key in: Y to continue

N to cancel request.

Read data again.
Compare with data written.
Advance to next memory location.

PAT (Pattern) is used to wrice a pattern (data) 
or an incrementating 

data pattern (e・ g・ 58, 59, 5A, 5B, etc.) to a 
block of memory locations.

EXAMPJLE 1: PAT 1500 1550 FF【ENTER/RETUR讶 
ZpATTERN (data) 

L— END address 
------------- - START address 

"—-  ------- ---  PATTERN commar
Example 1 would write nFFn (all Ps) 
to all memory locations from 1500 to 
1550, and then read those locations, 
comparing them to NFFH and list on the 
CRT any discrepancies.

NOTE: This command would only 
be used to test RAM (see 
MEMORY MAP, Paragraph 
7.3).

NOTE: If no errors are found, 
will remain unchanged.

EXAMPLE 2: PAT 1500 1550 P[ENTER/RETURN
£ ' ^INCREMENTING
'•夕 PATTERN request



pass is made and, thus,

EXAMPLE 3: @ PAT 1500 1550 P ENTER/RETURN |

"ESC” will end the test.

.俱5

NOTE:

EXAMPLE: SUM C000 C7FF I ENTER/RETURN

‘■i . S UM cominand

PG OF7-24

133-100-031

NUMBER

131-700-009

START 
cooo 
C400

SUM 
F016 
A79B

END address 
START address

END
C3FF
C7FF

SUM calculates the checksum (all data added to­
gether) of a block of memory. A new sum is startec. 
at each IK memory boundry QCOOO, X400, X800, 
and XC00). Checksums are listed on the CRT with 
starting and ending addresses and also stored in a 
table in memory (up to 20 checksums may be 
stored).

Pressing nQu or
Note again that any discrepancies will be 
printed on the CRT, as long as th.e test is 
'being run.

This command would only be used to test RAM 
(see MEMORY MAP, Paragraph 7.3).

Example 2 would cause an incrementing pattern 
(e・g・ 50, 51, 52, etc. ) to be written from 
address 1500 to 1550 and then compares each 
location with the pattern that should have 
been written there, and displays any errors 
on the CRT.
In Example 2 only one 
only some bits in each memory address are 
changed. Thus, it is possible that a bad bit 
might go undetected. However, if an n@n is 
keyed in prior to the "PAT" instruction, the 
cycle will continue causing the pattern (or 
number) to increment in each address with, 
each, new pass. T-hus, after 256 passes every 
possible combination of bits will have been 
tested* The longer the test is run, the more 
each bit is exercised. However, only a 
second or two is required to make a complete 
test. Example 3 illustrates how to get into 
a repetitive pattern test mode.



EXAMP JLE:

Type any key to quit .this rnods.- . ♦

7.

G 0500 |ENTER")RETURN|EXAMPLE:

7.5.4
CONTROL. - With the ROM 0

ROM 0 EXAMP JLE:

【ENTER/RET URN]

Key in。4 I ENTER/RETURN]

PG 7-25 OF

causes 
are

6. INT (Interrupt) 
interrupts which

the CRT to list any 
recognised b/ the CPU，

special test program has been written. Under 
,it is desirable to write 

This is

The system will go to address 0500 
and run the program which begins 
there.

GO is used to go to a location tn. memory where 
a ：. _ • . •'
some circumstances 
a special test program in memory, 
normally done with the assistance of the Cetec 
Broadcast Group Customer Service department 
as the program must be written Ln Z-80 ma chin, 
language. After the program is written, the GC 
instruction is used to caasa the system to run 
the program.

1. Key in D FE04 [ENTER/RET UR团
2. Display will show FE04 (data varies)
3. Key in p4 I ENTER/RETURN]
4. Audio source should START。

NUMBER
131-700-009

5. COM (Compare) recalculates 
addresses specified 1  
and compares ‘ 
Any differences

UNIVERSAL SOURCE BOARD add AUDIO CONTROL BOARD 
or DEBUG option it is possible to 

control Universal Source board and Audio Control board 
functions by writing the correct data to the appropriate address. 
Figures 7-3 and 7-4 are charts which, give addresses for the 
various audio sources and Audio Control boards and also the 
DATA which should be written to the desired address to cause 
the desired function to occur. For example, assume it is de­
sired to START Audio Source 05. Key in as foHows：

- ・ j checksums for
I with last SUM command 

with the previous calculations, 
are listed on. the CRT.

*

133-100-031

T
 6
 
4
 1
 

m m 
m



DEBUG OPTION EXAMPLE:

NOTE:

.?：：•

i

PG OF7-26
133-100-031

NUMBER 

131-700-009

ross
»«Q'<

W

0

1. Key in W FE04 04 | ENTER/RETUR司
2. Audio Source should START.

To cause repeated START (or any other 
function), key Ln @W followed by correct add- 

and data. The function will repeat until 
or "ESC" is keyed. This feature only 

works if the Debug option, is installed.



o

fl

n •
n

it

ii

n 
n 
ii

FIGURE 7-3 DEBUG UNIVERSAL SOURCE BOARD CONTROL 
(MAIN AUDIO CHASSIS)

NOTE; Sources 17-32 = ADDR FE90 - FE9F 
33-48 = ADDR FEAO - FEAF 
49-64 = ADDR FEBO - FEBF

(BCD 1) 
(BCD2) 
(BCD 4)
(BCD 8) 
(BCD10) 
(BCD20)
(BCD40)

2
3
4
5
6
7 (J3CD80)

TRAY DATA 0 
»• 1

SOURCE 01 02
FEOAADDR FE00 FE01

[DATA

FE46 FE4BFE48 FE49 FE4A FE4C FE4D FE4E FE4FFE41 FE45 FE47FE44FE42 FE43

FE8E FE8FFE86 FE8B FE8C FE8DFE89ADDR FE80 FE81 FE87 FE88 FE8AFE82 FE83 FE84 FE85

causes
ADDR 匾40

NOTE: Sources 17-32 = ADDR FE50 - FE5F 
33-48 = ADDR FE60 - FE6F 
49-64 = ADDR FE70 - FE7F

EOM Inh
EOM En
HSO 0
HS01
HS02
,•FADE En"

NOTE: Sources 17-32 = ADDR FE10 - FE1F 
33-48 = ADDR FE20 - FE2F 
49-64 = ADDR FE30 - FE3F

(CO)
,•ROLL” to change state (toggle)

•*ON AIR”
“ON ALR*»
START

"NEXT”
"NEXT”
“ROLL”
“ROLL”

13
FEOC

03
FE02

16
FEOF

05
FE04

10
FE09

09
FE08

06
FEO 5

12
FE0B

04
FE03

15
FE0E

14
FE0D

07
FEO 6

08
FEO 7

ON (10) 
OFF (20) 
ON (40) 

OFF (80) 
[RQ RESET*

♦ Also

ON (01)
OFF (02)

(04)

Rt Ch Tone En (01)
Lft Ch Tone En (02)

(04)
(08)
(10)
(20)
(40)

PG
7・

27
O

P­

N
U

M
BER137700

—009

133・
100・

031



FIGURE 7-4 DEBUG AUDIO CONTROL BOARD CONTROL.

J

ii

DATA

S. SENSE ENABLE 01

S. SENSE DISABLE 02

"LOOP1' LED ON 04

,•LOOP" LED OFF 08

'•FADE1' JLED ON 10

,•FADE*1 LED OFF 20

PGM C LEAR 40

u
v>

#2)
#3)

FEEO (
FEFO (

ADDRESS = FECO (MAIN AUDIO CHASSIS) 
FEDO (EXPANSION CHASSIS # 1) 

n ii

N
U

M
BER1377001009

PG
O

F
7128

133,100031



7.6 RFI PROBLEMS

7.6. 1 ELECTRICAL INTERFERENCE
pV.V.Vf

7.6. 1. 1

7. 6. 1.2

7.6.2 SYSTEM ANTENNA EFFECT

7.6.2. 1

0
7.6.2.2

INTERFERENCE COUPLING7. 6.3

7. 6.3. 1

NUMBER

9
PG 7-29

133-100-031

External Interference can be traced to two 、 
One is static, the other R・F・L» 

being radiated from nearby transmitting
.• « • 1 ，一 _■一 IM——

Inductive coupling is the most 
static coupler. .It is a direct 
length of wire ox, cable which has become

common sources.
R・F.】 _
equipment, static being high, voltage Harcs 
(direct or indirectly coupled).

Single and multi-element effects are realized 
with all metal objects, including metal rack 
cabinets, components, wires, and chassis 

no exception.
Each rack is 

separate antenna, unless well secured together

Internal interference commonly traced to high, 
speed or high frequency pulses with hi^h. enough, 

or
faulty high voltage (or

131-700-009
OF

common R. F. or 
coupling through a

- - 一一J cLXX

assemblies. The 7000 system is 
It too requires special attention, 
a 
through paint-free suriaces. Once secured 
together, the 7000 system becomes one huge 
antenna which must be we 11 secured to earth or 
station ground. (Reference paragraph 7. 6.4. 1 
and 7. 6. 5. 1).

Ground loop antennas are the most common 
offenders of interference, especially where Low- 
level solid state circuitry is involved. A simple 
ground loop antenna would be an insulated length 
of wire electrically grounded at both ends. A 
complex ground loop antenna Is created with, 
remote devices or objects which are incorrectly 
terminated^ (Reference paragraph 7. 6. 4. 2 and 
7. 6.5.2.).

level to radiate into the atmosphere 
surrounding materials or 
current) "arcing" contacts.



,耘* 7.6.3.2

7.6.4 RECOMMENDED PRECAUTIONS

7. 6.4. 1

-r..n ::.&

7. 6.4.2 or

or

NUMBER

133-100-031

antenna by virtue of length and location. (See 
paragraph 7.6.4.4.)

Capacitive coupling is many times undetected 
because there is no electrical connection. It is 
caused by* two flat metal surfaces being parallel, 
insulated, and close in proximity. Best 
illustrated by a metal remote control box sitting 
on a metal table or desk insulated by rubber 
feet. (See paragraph 7. 6. 4. 1.)

131-700-009
PG 7-30~OF

Grounding can be classified either "Daisy Chain” 
or "Octopus". Both having good and bad aspects. 
If racks of equipment are ',chained** together at 

.the bottom through, strap or braid and not 
securely bolted together top and bottom a multi­
element antenna is created with the end rack 
furthest from, earth ground the most active 
element. The ground strap or braid becomes an 
Inductive coupler to all nin-between11 racks or 
.assemblies. (Reference paragraph 7・6・5・l.)

The shield MUST, not be a return path for 
electronics or inductive coupling through the 
associated components is created. The remote 
auxiliary equipment should not be sitting or 
mounted in or on any metal table, rack or console 
without considering the capacitive coupling or

When the equipment racks are securely fastened 
together (through, pauit-free surfaces) top and 
bottom and the main rack securely strapped to 
earth or station ground the racks become a 
"shield" to internal electronics. This nshield,r 

' can be further enhanced by strapping the metal 
(rack cabinet) door to the rack with large wire 
braid.

Remote and auxiliary equipment with cables 
wires extending from the system become 
"extended" elements. These cables MUST be 
shielded and terminated at the 7000 system ONLY. 

------- ------------------ -- . . — - - - ■—・一 . - - - ■一.



7. 6.4.3

7・ 6. 4. 4

7. 6.4. 5

0

NUMBER 0
133-100-031

PG 7-31

Buffers and isolation electronics should be used 
or auxiliary interfacing when 

possible to avoid added antenna elements and 
'Complex1' ground loops.

Connectors and terminals that are making poor 
contact can introduce un-wanted resistance in. 
ground and power "runs" thus increasing sus- 
ceptibility to R・F・ and static interference.

should be 
L troughs which

ground loop antenna problems, (Reference 
paragraph 7.6.5.2.)

It is good practice to assure good contact by 
verifying all screw terminals are tight and all 
slip terminals are clean and free of contam­
inating materials or fluids such, as dust, 
corrosion, finger oils, etc.

Special shielding can. be done to reduce the over­
all R. F・ or static fields within any specLfic room
or

131・700・009 
一~OF

static fields within any specLfic 
building. Any long cable runs 

placed in conduit, or wire mes 
have multi-ground connections. An entire room 
can become a shield by lining the walls, floor and 
ceiling with regular screen, door (aluminum or 
zinc plated steel) screening all electrically- 
terminated to ground. (Reference paragraph 
7.6.5.3.)

in all remote
to



ir or Paint

133-100-031

Racks securely bolted together 
at "paint removed*1 locations*

Single element nantenna/ 
shield11 asing combination 
daisy-chain/octopus ground. 
Note: The rack nearest the 
earth ground terminal 
should be the main control 
rack.

Combination: Daisy-Chain 
octopus ground with (4) in­
dependent Hantenn.a 
elements11 (caused by racks 
not bolted together through 
UNPAINTED surfaces).

Q C3 © o o

ILLUSTRATIONS7.6.5

7. 6.5.1 System Ground龄.盛芸::- 
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7・ 6・ 5・ 2 REMOTE & AUXILIARY EQUIPMENT

A
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7. 6.5. 3 SPECIAL SHIELDING

m 6oToo o
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0
AftGE 7-33OF

133-100-031

Terminate all
Shields here

,,capacLtivelyH 
coupled "element”

Do not ground Remote 
complex 

antenna

NUM86R：

131-700-009

Steel table or 
desk grounded 
ungrounded is an 
antenna

at this end or
ground loop
is created •

rh rn m
Overhead

Trough

Remote or auxiliary device 
insulated from steel 
surface is a

Remote devices grounded 
at 7000 systen. only; or 
"complex" ground loop 
antenna is created.

(can be under 
ground or 
floor)

Remote or auxiliary 
equipment mounted in or 
metal racks, tables, or 
desks are capacitvely 
coupled by parallel surfaces

Cables can be shielded by 
wire mesh troughs or metal 
conduit with multi-grounds.



rhrh rh

r
0

Room or building shields can be Installed

be constructed in the path, for added R.F・ reduction.

FAGE 7-34QF
133-100-031

Partition with concealed 
screening well grounded'

NUMBER:

131-700-009

High Directional
R.F・

"Inside" room R・ F・ I・ shield using screen door screening 
electrically interconnected and well grounded. Screening 
can be concealed with acoustical tile, wall paneling or a 
good grade anti-static carpeting.

NOTE: If extremely high radiated R. F. is present and directional, a single shield 
partition can

. 住;盼
V-

0

on walls (inside or outside) ceilings, and 
floors (beneath carpet If used) by using standard screen door alumuium or zinc coated 
steel screening, electrically interconnected and well grounded. This screening can 
easily be concealed with paneling or acoustical tile.
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8. 1 GENERAL MAINTENANCE

8. 1. 1

any part of the system,

8. 1.2 ELECTRICAL

8. 1.2.1

8. 1.2. 2

NUMBER

131-700-010

PG 8-2 OF

^33-100-031

[.汐

o

It must be understood that solid state electronics must be 
maintained. The basic maintenance is: (A) All terminal or 
slip connections must be clean and free of contaminates. 
(B) The proper supply voltages must be maintained. (C) 
Malfunctions. However small, should be repaired as soon as 
possible.

PROBLEM LOG - To aid in solving repeated 
failures, and to assist persons following in time 
it is recommended that a SYSTEM. PROBLEM 
LOG be generated. This has also proven to be 
valuable history to both station personnel and 
Cetec Broadcast Group.

Systematic maintenance is a major key to reducing failures 
and down time. The attention given to maintenance will be 
reflected in total systena performance. This outline is a 
guide to systematic maintenance. It is divided into two 
sections, Electrical and Mechanical, The Electrical applies 
primarily to all Cetec Broadcast Group manufactured 
assemblies. The Mechanical applies to related equipment 
of a mechanical or electro-mechanical nature that is 
employed by the 7000 system.

0

WARNING - Whenever working on any part of the system, extreme care 
should be taken to avoid direct contact with the 115VAC to the 
system Power Supply or Auxiliary equipment which can cause 
injury or death. A general attitude of using caution whenever 
working on any part of the system should be exercised. 
Remove primary power to equipment being serviced unless it 
is required to service that equipment.

GENERAL - The 7000 system electrical or 
electronic network requires maintenance. 
Lamps, displays, and relays require more 
frequent attention than the solid state electronic 
However solid state electronics is not failure 
proof and will require periodic maintenance to 
correct a malfunction. To aid in reducing future 
down time the following three paragraphs are to 
be considered.



The simplist log is

0 SOLUTION

Fuse Blown

Shorted Relay

Joe

4/9/73 4/22/732 Bin Johnon

8. 1.2.3

«••••

8. 1.3 MECHANICAL

8.1.3. 1

8.1.3.2

a NUMBER

PG 8-3

133400-031

#
1

and the engineer 
in SOLUTIONS, such as:

PLAYBACK DEVICES - It is imperative that all 
playback devices receive a certain minimum of

131-700-010
OF

DATE 
•4/4/73 Fuse F2 

blown in 
Deck #2 
Shorted 
relay KI 
in Deck 6

PROBLEM
Deck #2 wonrt start 
manually or auto- 
matically
Take up reel on Deck #6 
not working

DATE 
4/7/73

OPERATOR PROBLEM
Deck #2 won*t start* 
manually or auto- * 
matically 
Take up Reel 
Deck # 6 not 
working

OPERATOR SOLUTION 
John

GENERAL - The 7000 system employs electro­
mechanical devices which require regularly 
scheduled maintenance. Each device supplied with 
a 7000 system has a technical manual which applies 
to that (or those) specific items and should be con­
sulted for the maintenance cycle and procedure. 
Aside from the regular maintenance, attention to 
the following is advised:

a small tablet near the 7000 
system where operators write down PROBLEMS 

or program director later writes

MODIFICATIONS LIST - If for some reason any 
or all of the electronics or interfacing is some­
how modified it is a good practice to record and 
adequately document every change. This in­
formation should also be kept with the system 
records.

A more comprehensive log would include names, 
dates, and number in a regular loose leaf binder 
or notebook, such as:



0Clean, magnetic heads.
Align Heads (Azimuth and Zenith).
Check equalization.
Check pinch roller tension.
Lubricate as required.

TELETYPEWRITERS -The major problems 
encountered with these mechanical devices are 
lack of attention. There is a schedule of 
lubrication and alignment outlined in the app­
licable documents which should be adhered to in 
order to maintain a high degree of failure free 
operation.

8. 1.3.3

8. 1.3.4

8.2 REEL TO REEL DECKS

8. 2. 1 GENERAL

0

CLEANING8.2.2

Cleaning is required due to the lubricants found highon

0
PG 8-4 OF

133-100-031

Clean the tape guides, the heads, and the capstan shaft daily; 
the capstan idler wheel weekly, Cleaning solutions should be 
chosen as recommended by the deck manufacturer, with 
proper attention paid to the CAUTIONS. Avoid metal swab 
sticks and solutions which could damage the laminations of the 
head assembly.

NUMBER
131-700-010

In order to derive all that is expected from a tape machine, 
care must be taken that deterioration of its parts be kept at 
minimum. Many devices are used to insure reliable move­
ment of the tape and stable response to the material recorded 
on the tape.

MECHANICAL ACCESSORIES - Like Tape Players 
and Teletypewriters, all electo-mechanical 
devices should receive the manufacturer1 s 
suggested maintenance. . 1

attention regularly to achieve a constant "good11 
sound. The basics are:
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8.2.3 .DEMAGNETIZATION

8.2.4 ADJUSTMENTS

8.2.4. 1

0

8.2.4.2

and the db meter, the tones

NUMBER

PG 8-5

l33-100-031

closer than 1/8 inch 
core

MECHANICAL - As a general rule, the mechan­
ical devices which must be periodically adjusted 
are the brakes, take up and supply motors 
(tension), and the pressure roller. Each tape 
deck differs sufficiently enough to require that 
the manual provided by the manufacturer be 
consulted. In essence, spring scales are often 
used to measure tension exerted by solenoids, 
brake bands, motors, etc. The force exerted 
must measure according to the manufacturer1 s 
specifications. These adjustments are 
necessary to avoid excessive wow and flutter of 
the tape.

quality tape being deposited on all surfaces in contact by the 
tape. The lubricant will eventually form a coating on all 
surfaces in the tape path which will cause excessive wow and 
flutter, drop outs, and a loss of high frequencies.

by contact with magnetized objects, 
a result, 

the signal/noise ratio will decrease greatly and high fre­
quencies will be erased from the tapes.

131-700-010
OF

A head demagnetizer should be drawn, no 
from the head, then moved up and down the core stack 
several times. Then remove the demagnetizer slowly away 
(to about 3 or 4 feet from the head) before turning it off. 
SLOW removal is important to avoid remagnetizing the head.

Due to faults in the electronics of the tape head, improper 
use of the equipment, or 
the heads can become permanently magnetized. As

HEADS AND ELECTRONICS - A tape deck can be 
adjusted to meet response specifications with the 
aid of an NAB Standards Frequency test tape, an 
oscilloscope, and a db meter. By detecting both 
channels with the nXH and ',Y*1 inputs of the scope 
(the db meter is sufficient with a MONO deck,) 

on the tape can be 
observed and used to align the heads for proper 
phasing and maximum output. The db meter is 
used to observe the response of the machine to



equalization adjustments

8.3 CARTRIDGE DECKS

8.3. 1

tenance.

8.3.2

8.3.3 HEADS 08.3.3. 1

equidistant from the

square gauge block

the Fidelipac #65328).

cNUMBER

OF

133400-031

Tape guides should also be cleaned periodically and checked 
for wear (clean the guides when, cleaning the heads).

Head penetration should be set to the NAB stan- 
dard. A convenient way to check is with a head 
insertion gauge (such as

131-700-010
IPG 8-6

GENERAL - To obtain proper performance from cartridge 
playback decks, attention must be paid to proper main- 

This section discusses general tape cartridge 
player maintenance. Refer to the equipment manufacturer^ 
technical manual for specific information, cautions, settings, 
etc.

high and low frequencies. High, frequency 
are found in the am­

plifier (as well as low frequency adjustments 
found on some) to aid in bringing the amplifier 
into the manufacturers response specifications.

HEAD POSITIONING - Tape heads in new decks 
should be checked for absolute height, zenith, 
cartridge penetration, and azimuth (Figure 8-1). 
Absolute height may be checked by stretching a 
piece of clear leader tape between the guides and 
visually checking to see that the outer edges of 
the outer pole pieces are 
tape edges. Zenith may be checked by sighting 
between the head face and a 
resting on the base plate. The head face should 
make a 90 angle with the base plate.

TAPE GUIDES - The tape guides in new decks should be 
checked for height above the base plate. NAB specs the 
underside of the top guide at . 5 62 土. 002H above the base 
plate (NAB) Standard, October 1964). A convenient way to 
check height is with a standard guage block (supplied by 
manufacturers). All guides should be set at the same height.



8.3.3.2

8.3.4

8.3.5

0 NUMBER

PG 8-7

133-100-031

CAPSTAN & PINCH ROLLER - Both the capstan and pinch 
roller should be cleaned when the heads are cleaned. The 
pinch roller should be checked for wear, and its shaft oiled 
periodically (again, observe the manufacturer1 s caution on 
solvent on the rubber and oiling recommendations). Roller 

. pressure should also meet the manufacturer^ specs.

It is highly recommended that one alignment tape 
be used to align the studio recorder and that sub 

' masters be made on that machine. Playback 
machines aligned with the sub masters will show 
consistent phase response when playing tapes 
made on the studio deck.

OUTPUT LEVEL. & EQUALIZATION - When replacing heads 
and periodically as the head wears, the output level and 
equalization should be checked. This is best done with a 
Standard frequency response tape and a db meter. Standard 
output for most cartridge players is +4 dbm with a. 600 ohm 
load.

131-700-010
OF

HEAD CLEANING & DEMAGNETIZING ・ Heads 
should be cleaned often - once a day or once a 
week depending on use (observe the head man­
ufacturer^ cautions on solvents). Heads should 
be demagnetized slightly less often - once a week 
or once a month depending on. use. Both 
cleaning and demagnetizing should be done before 
playing any standard reference tape.

Azimuth is perhaps the most critical head para­
meter, especially for radio stations broadcasting 
in FM stereo. Azimuth is best checked (after all 
other positioning is done) by using an azimuth 
alignment tape and an oscilloscope.
By feeding one channel into the x and the other 
into the y axis of the scope, and observing the 
Lissajous pattern, one can check both high and 
low frequency phasing (on mono heads, the cue 
track and audio track can be compared). When 
all frequencies are in phase the head is properly 
adjusted for azimuth. An alternate method for 
Mono is to "peak” the audio output.
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BASE PLATE

FIGURE 8-1

HEAD POSITIONING

8.4

also provided.

0

1

0NUMBER
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(?) HKXGHT

(2)ZENITH ANGLE = '90°

③ AZIMUTH ANGLE =
90°

POTENTIOMETER ADJUSTMENTS - The following tables list the 
various system control potentiometers and indicate their purpose and 
normal field adjustment procedure. Note that many pots are set to suit 
user requirements and thus have no rigid adjustment requirements. 
Illustrations of each board highlighting the potentiometer position(s) are



AUDIO CONTROL BOARD

Range = 66msec - 15 seconds

8.4

POT
R1

PURPOSE
SILENCE SENSE DELAY

ADJUSTMENT
Adjust to user requirements.
Typically set to 3 seconds from start of Silence 
to Alarm.

I_____ :______ ；_____ o
POTENTIOMETER ADJUSTMENTS (continued)

n-
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8.4 POTENTIOMETER ADJUSTMENTS (continued)

POT PURPOSE ADJUSTMENT

R5 COMPRESSION DURATION

R24 COMPRESSION LEVEL

Rill HA,' CHANNEL VU METER CALIBRATION

J3-U

J3-12

AUDIO DISTRIBUTION BOARD

Adjust to user requirements.
Typically set for 1 second duration.

Audio 
Distribution 
Board

.W5
V-

4. 75K 1% 
——y\A/^~> 
db meter

Set to OVU with +4 db signal to J3-11 as shown 
below. Local Status Panel SOURCE switch may be 
in any position except PROGRAM.

Adjust to user requirements.
Typically set for -7db conipression.

s
Oscillator

NOTE: Jumper W5 
must be from nCn to 
"M**

R1 COMPRESSION RELEASE TIME Adjust to user requirements.
Typically set to 0. 5 to 1 second release time.

N
U

M
BER
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SILENCE SENSE LEVELRU4

R116 ^'A" CHANNEL PROGRAM OUTPUT GAIN

R118 "B11 CHANNEL PROGRAM OUTPUT GAIN

: AUDIO DISTRIBUTION BOARD (continued)

Adjust to user requirements.
Typically set to trip Silence Sense timer at 
audio levels below -20db.

Set for +4 db at system output (Audio Interface 
Terminal TB1-2 to TB1-3) with OVU signal on 
VU Meter.

Set for +4 db at system output (Audio Interface 
Terminal TB1-5 to TB1-6) with OVU signal on 
VU Meter.

8.4

至
Oscillator A

NOTE: Jumper W6 must 
be from ,,CN to "M”

4. 75K 1% 
——— 
db meter 才

POT 
rTTz

ADJUSTMENTS
Set to OVU. with +4 db signal to. J3-9 as shown 
below. Local Status Panel SOURCE switch may 
be in any position except PROGRAM.

PURPOSE
u CHANbLEL V U MET ER.CALIBRATION

a_________ ；____ o
POTENTIOMETER ADJUSTMENTS (continued)

M

| Audio
| Distribution
,Board

C 
J3-8
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8.4 POTENTIOMETER ADJUSTMENTS (continued),

POT PURPOSE ADJUSTMENT
RIZO EOM TRIP

R122 FADE RATE

R138

R159

FET THRESHOLD. Sets 
fade FET*s bias such that audio 

soon as the

Adjust to user requirements.
Typically set to create EOM signal when Audio 
fades below ~20db・
Range 二 +4 to -25 db・
Adjust to user requirements,
Typically set to fade Audio in 3-4 seconds.
Range 二 0-8 seconds.
Adjust with constant level tone from source that 
is "On Air”. Adjust until audio just starts to 
drop, then back off until audio just reaches full 
level.
1, Set Ul, SI andS4 "ON” ~一
2. On Universal Source Board to be used for 

audio input, jumper A to 2 (W8) and B to 2 
(W9)。

3・ Using audio tape with uniform fixed level 
tone on both channels, adjust R159 for 
equal deflection on VU meters on Local 
Status Panel.

will begin to fade as 
FADE command occurs, 
COMPRESSOR BALANCE: Used to 
balance the "A” and HBH channel 
inputs to the compressor.
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POTENTIOMETER ADJUSTMENTS (continued)

R114

RU2

Rill

R122

R120

! R118

R116

R138

AUDIO DISTRIBUTION BOARD

/77
ODD Ro

回N
U

M
BER
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MONITOR AMPLIFIER BOARD

8.4 POTENTIOMETER ADJUSTMENTS (continued)

POT PURPOSE ADJUSTMENT

G

O

R1

R2

R4 AUX 1 CHANNEL "A" AUDIO JLEVEL

R6 AUX 1 CHANNEL ',B1' AUDIO LEVEL or

R8 AUX 2 CHANNEL "A*1 AUDIO LEVEL or

RIO AUX 2 CHANNEL HBn AUDIO LEVEL or

TRANSMITTER SIkENCE SENSE DELAY

.2%

With audio source connected to Aux 2 input, 
set to turn off "XMIT ON1' LED just above noise 
threshold. Factory set to trip at -20 db.

TRANSMETTER SILENCE SENSE LEVEL

Set for nominal cue level using V U meters 
monitor speakers. ' " 心 '•

Adjust to user requirments.
Typically set for 10 seconds from loss of 
transmitter (Aux 2) audio to UXMIT OFF11 
indication.
Range = 3. 5ms -11 seconds.

Set for nominal cue level using VU meters 
monitor speakers.

Set for nominal cue level using VU meters 
monitor speakers.

Set for nominal cue level using VU meters 
monitor speakers.

NUM
BER131
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RIO

3
3

R8
R6
R4
R2
R1

aw---------- -----------------------O
POTENTIOMETER ADJUSTMENTS (continued).8.4

□ □□

MONITOR AMPLIFIER BOARD » .
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