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RIGHT DAY BULK RIGHT NIGHT BINARY D.ELAY RIGHT NIGHT BULK 
DELAY 8us PER STEP 1 ~~+2us+4us+8us DELAY 8us PER STEP 

LEFT DAY BULK 

, , ,;_ ._.:/ 

8u~+4us+2us+1us LEFT NIGHT BULK 
DELAY 8us PER STEP LEFT NIGHT DINARY DELAY DELAY 8us PER STEP 

NOTE: DELAY IS IN WHEN SWITCH TOGGLE TOWARD 
EDGE OF BOARD. ALL DELAYS SHOWN OUT 
(TOGGLES TOWARD CENTER OF BOARD). 
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BLEND PROCESSOR SWITCH 
S607 (SHOWN ON) 

/ 

REAR PANEL 

I 

AUDIO NIGHT 
I 

PROCESSOR ASS -Y 
(NIGHT BOARD) 

,, 

LEFT LOW 
FREQUENCY 
EQUALIZATION R6 104. 

S606 (S604 BELOW) .-> 

S605 (S603 BELOW) 

RIGHT LOW 
FREQUENCY 
EQUALIZATION il i 

LEFT HIGH e :i 
FREQUENCY 
EQUALIZATION R6 102 

LEFT CONTOUR R689 

RIGHT CONTOUR R69 l/ 

RIGHT HIGH A 
FREQUENCY 

I -AUDIO EQUALIZATION 
MATRIg ASSEMBLY 

S302 (S301 BELOW) 

,R3104 LEFT LOW 
FREQUENCY 

R3 102 EQUALIZATION 

S306 (S304 BELOW) 

S305 (S303 BELOW) 
” ‘1 Z.‘,, “i 
.‘,z “$< 

R3103 RIGHT LOW 
FREQUENCY 

c de %‘$ R3 105 1 EQUALIZATION 
1 
I 

LEFT HIGH FREQUENCY 
EQUALIZATION R3 100 

‘LEFT CONTOUR R389 

\ 
RIGHT CONTOUR R391 

aRIGHT HIGH FREQUENCY 
EQUALIZATION R3 10 1 

EQUALIZATION R6 10 1 

\ / \ / 
V V 

NIGHT PATTERN CONTROLS DAY PATTERN CONTROLS 

FIGURE 4-2 I 

TOP VIEW 
EQUALIZATION CONTROLS 

D93-346 4-7 www.americanradiohistory.com
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LtR, LEFT 
METER M80 1 

L-R, RIGHT 
DS80 1 DS802 DS803 METER M802 

’ \ 
FRONT SUBPANEL S80 1 

SEE BELOW 

FIGURE 7-1 

COMPONENT LOCATIONS, 

FRONT PANEL 

D93-346 7-3 
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SAMPLE VARIABLE 
TRANSJM:TTER, NIGHT R.F. 

OUTPUT, 53 

ACCESS TO RIGHT,, VARIABLE 
RAY, BINARY DAY R.F. 
DELAY, S609 OUTPUT, J2 

Fl SYNC, 34 I I TTL. 

AUDIO OUTPUTS, 
TBl 

TTL,J6 

ACCESS TO LEFT, I I 
DAY, BINARY INTERLOCK AND AUDIO INPUTS, 
DELAY, S608 REMOTE CONTROL TB2 

CONNECTIONS, TB3 

I FIGURE 7-2 1 

COMPONENT LOCATIONS, 

REAR VIEW 

093-346 7-4 
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AMPLIFIER EXTENSION RF. AMPLIFIER AUDIO INPUT 
ASSEMBLY, D33-342 
(PART OF 033-322) 

ASSEMBLY, D33-322 ASSEM 

J7 

JlO M 

M802- 

I 
J12 

VRl, VR2, J m 

POWER SUPPLY - 
ASSEMBLY, 033-323 

Tl 

AUDIO OUTPUT 
ASSEMBLY, 033-357 

LY, D33-351 

SAMPLE TRANSMITTER 
AsSEMBLYI 033-32 1 

TBl, 7 rB2 ,Jl 
THROl JGk I J6 

TB3 
/ 

7 A 

SEE 

/FL 1 

-Fl 

SH 

I ENCODER ASSEMBLY, 
D33-319 

AUDIO EQUALIZATION NIGHT PROCESSOR 
MATRIX ASSEMBLY, ASSEMBLY, D33-334 
D33-320 

4 
FIGURE 7-3 

COMPONENT LOCATIONS, 
TOP VIEW 

EET 

093-346 7-5 
www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


DAY NIGHT CAY NIGHT NIGHT 

L+R 
LEFT RIGHT 

DAY 

L+R VAR TTL VAA TTL 
RF RF RF RF INTERLOCKS REMOTE SMPX SYNC 

+I-- +A- +A-- +A- J2 JS J3 J6 DAY NIGHT MONO NIGHT Jl J4 

RF AMPLIFIER 

TBI 

r 

AUDIO INPUT 
ASSEMBLY 

1, 

033-35 1 
12 

+-f 
I 

l- 
I 
I 
I 

I 

‘1 

I 
MATRIX ASSEMBLY 

033-320 

RIGHT SIOE PANEL ____-________-------------- ------- 
FRONT Ps 

J- 
PNE 

- j - t - - - - - - - - - - -  - - - - - -d-w-- -  

CXY- 

I II 

5605 
‘L+R ENV’ 

1762 
1K 

.LIM’ 

1 Osa06 OS607 -15v 

S601 
‘I... R/L+R. L-R’ 

I 093-346 
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_------------_______-------------------------------- 

240 VAC TB4 TB5 r 
+l!iV +5V -1% -24V l- 

I I 

II I 

tm 

R 

J602 NIGHT PROCESSOR 
F ASSEMBLY 

033-334 
-: 

.-l-J J601 REF. DES. 
l w PREFIX 

‘A600’ 
I 

NOTES: 1. ALL GROUND TERMINATIONS WITH 
THESE SYHBOLS ARE WIRE0 FROM 

--------- THESE POINTS: 

+.-L-L 
--Y -2 

2. SHIELD NOT TERMINATED AT THIS 
EN0 

3. SHIELOS TIED TO J-. 
=Y 

S605-9 

. - _ - -------- _-------- 

4. Tl IS SHOWN WIRED WW4ARY COILS 
PARALLEL ACIOINGI FOR 120 VAC. 
FOR 240 VAC WIRE PRIMARY COILS IN 
SERIES ADDING, AS SHOWN IN INSERT. 

3612 6. TIE AND INSULATE ALL SHIELDS. 

!E. 

3804-12 

I FIGURE 8-2 I 

INTERCONNECT DIAGRAM 

8-3 

www.americanradiohistory.com
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RI3 

-15” ~izq 

TO T82-1 t 
4 

LEFT BAL IN 
(FROM REAR PANEL) To T*2-2 Co 

2 
TO TB2-3 - 0 . 

9 L3 TO TB2-4 to-m-n _ 

c: .&3 

560,H 4 
ZT .0%3 j R5 

RIGHT BAL IN TO T82-5 C’o 1 A20 

(FROM REAR PANEL) 
T- 

3, .&F33 
x:-z c 10 

4.7x 

5, .cE3 ; 
RI2 

R6 300 
I 

7 L4 
I 

TO TB2-6 -0-m a I R8 

560,H 

-15” o..! 
100K 

100% MODULATION 
AUDIO INPUT LEVEL. 

(dBm INTO 600 OHMS) 

+I6 
t14 
+12 
t10 
t8 
+6 
t4 
+2 
+o 
-2 
-4 
-6 

1, 600 
1, 200 

910 
620 
470 
300 
180 

75 

I 0 

Ri. R2 
R5. R6 
(OHMS) 

330 
330 
330 
360 
360 
430 
430 
510 
620 
820 

1500 
INF. 

093 -346 
www.americanradiohistory.com
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LEFT OUT 

2: 
(TO DAY BOARD) 

7 
11 

R23 

c 
P 

TO MAIN 
i&K ’ GROUND BUSS 

NOTES: 1. UNLESS OTHERWISE SPECIFIED, ALL 
RESISTORS ARE IN OHMS, 1/4W, +/5X. 

2. UNLESS OTHERWISE SPECIFIED, ALL 
CAPACITORS ARE IN MICROFARADS, 

3. TEST-ANS INSPECTION PROCEDURE: 7D33-351. 

ii: 
Ul AND U2 ARE NE5534N. 
Al THRU RB MOUNTED IN SOCKETS. 
CQ AND Cl0 NOT NORMALLY USED. 

R32 

22K 
~t15v 

4 

16 

P 

C 

TO Jll-R 

RIGHT OUT 
(TO DAY BOARD) 

TO MAIN 
GROUND BUSS 

10-D t15v 

60 0 -15v 

REF. DES. PREFIX "A700" 

I FIGURE 8-3 I 

SCHEMATIC DIAGRAM 
AUDIO INPUT 
ASSEMBLY 

8-4 

www.americanradiohistory.com
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+15” D---y+- JII-V, IO, L, C 
GNO > Jll-I,22 - 
-15” &-----+> 

s305 S306 
JII-Z 

CONTOUR 

NOTES: i. 

2. 

3. 
4. 

5. 

6. 

Jll-X 
METER IN + 

LEFT 

UNLESS OTHERWISE SPECIFIEO ALL 
RESISTORS ARE IN OHMS, l/OK. t/- 5%. 
UNLESS OTtlERWISE SPECIFIEO ALL 
CAPACITORS ARE IN MICROFARAOS. t/- 10%. 
TEST AN0 INSPECTION PROCEDURE 7033-320. 
ASTERISK II THESE POTS ARE ACCESSED 
FROM REAR OF PCB. 
J301-1 THROUGH 6 ARE CONNECTED TO 
J602-6 ON THE AUDIO NIGHT PROCESSOR 
ASSEMBLY. 
J302-1 THROUGH 10 ARE CONNECTED TO 
JSOI-1 THROUGH *O ON THE All010 
NIGHT PROCESSOR ASSEMGLY. 

c355 

---lb 
0.47 

LOW FREQ. 
EQUALIZATION 

R3102A R3i04A 

LOW FREQ. 
EQUALIZATION 

R3103A +15v 
R3105A 

JII-21 - 

> ma 

093-346 
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NOTE 6 
J302-2 

- 

J302-6 
NOTE 6 

(L-R)0 MATRIX 

MEG.LIW f 
JII-E 

(L+R) I MATRIX 

(L-R)0 NEGATIVE 
CLIPPER 

Pas LIM 4 
JII-D 

z 
(L+R) I NEGATIVE 
CLIPPER 

REF DES PREFIX ‘A300” 

(L+R) 0 
ENCODER 

(L-ma 
ENc00ER 

JII-6, J 
) R+Rl I 

SAMPLE 
TRANGMITTER 

1 
~351 (L+R)I POSITIVE 

CLIPPER 

Al- 
-15v= 

+isv 
R377 

I= ” 

JI l-7, H (L+R) I 
’ METER 

.l 

(L+R) I 
) AWLIFIER 

I FIGURE 8-4 I 

SCHEMATIC DIAGRAM 
AUDIO EQUALIZATION, 
MATRIX ASSEMBLY 

8-5 
www.americanradiohistory.com
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NOTES: 

L *uo10 NOTE 5 

I. 

2. 

3. 
4. 

5. 

6. 

t15v 
7 OPTO-ISOLATE0 

VARIABLE RESISTER 
, 

C65E 
;; .i U604 

wl4 

(LtRlO IN ( JIO-15. S US66 

IK 
do-17.u M64 
L IN 1 #,- Ji0-j 

la53 
TX- 750 

- 36K 
POK t-1 V V 

3.w c628 I. OUT TO AU010 R OUT TO WXO 
JIO-V. 1E J10-X. 20 

BLEND PROCESSOR 
CIRCUIT 

093-346 
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R616 
l.lK 

K603 

NOTE 6 

Rw9 
l.lK 

TP-2 

‘I P60flO> 
NOTE 7 

e,-2rm 
GAIN K603 I I 

JIO-1. 2. A. 6=T Pb03-i 

JIO-3. 4. c. ,,I,,,,, p603-2 NDTE ’ 

JIO-5. i. E. ,-I.- p603-3 

3 2 16 

Y 
-16V 

3 14 16 _ 2 ~3-Qmtd~ MIT 
NOTE 7 

DAY BINARY 
DELAY 6ECTIDN6 

Y 2ps = 

-16V 

REF DES PREFIX “A600” 

I FIGURE 8-5 I 

SCHEMATIC DIAGRAM 
AUDIO NIGHT PROCESSOR 

ASSEMBLY 

8-6 
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DAY BULK DELAY 
033-335-2 

0- 32 qs DELAY PER CHANNEL 
IN 8 I+ STEPS 

NIGHT BINI 
033-I 

0- 15 ys DELAY 
IN I ys INCREM 
(8-4-2-l) SWITC 

J603- I J603- I 

GND FROM JIO - I GND FROM JIO - I 

+l5V FROM JIO-C +l5V FROM JIO-C 

-15V FROM JIO-F -15V FROM JIO-F 

DAY RIGHT CHANNEL AUDIO FROM S609-I5 DAY RIGHT CHANNEL AUDIO FROM S609-I5 

DAY RIGHT CHANNEL AUDIO TO K603-6 DAY RIGHT CHANNEL AUDIO TO K603-6 

DAY LEFT CHANNEL AUDIO TO K603-13 DAY LEFT CHANNEL AUDIO TO K603-I3 

DAY LEFT CHANNEL AUDIO FROM S608-I5 DAY LEFT CHANNEL AUDIO FROM S608-I5 

NOTE: DELAYS ARE SWITCHI 
WHEN SWITCH PADDL 
OF ASSEMBLY. 

NOTE: DELAYS ARE SWITCHI 
WHEN SWITCH PADDL 
OF ASSEMBLY. 

093 -346 

www.americanradiohistory.com
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NARY DELAY 
-335- I 

r PER CHANNEL 
:MENTS BY BINARY 
ITCHING 

NIGHT BULK DELAY 
D33 -335-2 

O-32 ys DELAY PER CHANNEL 
IN 8 qs STEPS 

I 
, 

J603- I2 

NIGHT RIGHT CHANNEL AUDIO TO K603-I 

NIGHT LEFT CHANNEL AUDIO TO K603-8 

NIGHT RIGHT CHANNEL AUDIO FROM TP2 

NIGHT LEFT CHANNEL AUDIO FROM TPI 

HE0 OUT OF THE CIRCUIT 
)CES ARE TOWARD CENTER 

FIGURE 8-6 I 

SCHEMATIC DIAGRAM 
DELAY MOUNTING 

ASSEMBLY 

8-7 
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RIGHT IN 

LEFT IN 

NOTES: 1. UNLESS OTHERWISE SPECIFIED. ALL 
RESISTORS ARE IN OHMS, 1/4W.+/- 5%. 

2. UNLESS OTHERWISE SPECIFIED ALL 
CAPACITORS ARE IN MICROFARADS. +/- 10%. 

3. TEST AND INSPECTION PROCEDURE: 7033-335. 

2 
Ui.U2 ARE LF3476N OR TL084CN 
033-335-t EACH STEP-1 MICROSECOND. 
033-335-2: EACH STEP-6 MICROSECONDS. 

6. SWITCH DELAYS AND RESISTOR 
VALUES SHOWN FOR -1 ASSEMBLY. 
FOR -2 ASSEMBLY Rl-R24 ARE 606 OHMS. 

D93-346 
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) RIGHT OUT 

> LEFT OUT 

45-O -19 

<-a +15v 

YGND 7 

REF DES PREFlX “AI” 
I FIGURE 8-7 I 

SCHEMATIC DIAGRAM 
BULK DELAY TB 

ASSEMBLY 

B-B 

www.americanradiohistory.com
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SECONOARY TRANSMITTER 
(L+RI IN 

(FROM FRONT SWITCH PANEL) 

R5 
22K 

R27 

R3 3oon 
- 1/2w 5 

2.2K 
+ 

TO R784-2u 
1.0 

= 

PRIMARY TRANSMITTER 
(L+Rl IN 
(FROM FRONT SWITCH PANEL1 

R9 RlO 
I 
7 

TO TBI-1 

TO TBI-2 

TO TBl-3 

PRIMARY TRANSMITTER 
(L+R) EAL OUT 

(TO REAR PANEL) 

093 - 346 
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1 
l-l 

Rl6 
22K 

+ 1 Cl6 

6 
-15V 

TO TBl-4 

,-{TO TEl-5 

TO TBi-6 

REF. DES. PREFIX 'A200' 

SECONDARY TRANSMITTER 
(LtR) BAL OUT 

(TO REAR PANEL) 

9p -15v 

NOTES: 1. UNLESS OTHERWISE SPECIFIED, ALL 
RESISTORS ARE IN OHMS, 1/4W. t/-S%. 

2. UNLESS OTHERWISE SPECIFIED. ALL 
CAPACITORS ARE IN MICROFARAOS. +/- 10%. 

3 TEST AND INSPECTION PROCEDURE; 7[333-357. 
4. Ul AN0 U4 ARE TLOBICP. 

U2. U3. US. AN0 U6 ARE NES534N. 

I FIGURE 8-8 I 

SCHEMATIC DIAGRAM 
AUDIO OUTPUT 

ASSEMBLY 

8-S 
www.americanradiohistory.com
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t5v P LIMITER, M J12-12 
AW GND +3 ) JE-M,N,11,12 

MODULATOR, 
TO Jl2-N 

AUDIO GND +2 
’ JE-21,Y,2,22 

-1svvg 
Yi"Jc OSC ' -I- 1 

)TO d2-M 

OSC GND = 
JE-A,E,I ,2 

D93-346 
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TO J502 
R.F. AMP 

TO J7-6 
SAMPLE 
TRANSMITTER 

rlLm arITcH 
a-F,6 
lo 5602 -9 

Cl23 

ET 
REF DES PREFIX “AlOO” 

R2M 
4.7K 

Al63 
2.7K 

6. 
7 

I FIGURE 8-9 I 

SCHEMATIC DIAGRAM 
ENCODER ASSEMBLY 

8-10 
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www.americanradiohistory.com


DRIVER 
I 

.Ok 22 

I R506 

JZO 1 
I, 0 -15v 

1 -. IZATN 

6 (FACTORY ADJ) 
-I!% 

“C.&I. 
-.. .--- R503 1 -15v 1 I 

: 
UALANCED / 

INPUT a I 

CR50 1 
62V 
IW 

R505 SYMMETRY 

820 
c920 R522 CR502 

II 
.005 22 

62V 
IW 

___ 
I I 

b 500K 

(FACTORY ADJ .I 

-15v 

tsv t5v 

+5v 

A523 R525 

15PF 

R526 

R527 

TTL 
BUFFER 

I 
TB501-4 0 1 

L503 
- +15v 

I 
I 
I 
I .47 .47 

I TB501-3 0 , - 
L504 

o-15v 

f 
Cql4 30UH 

I\ " 
q11 

I I\ " 
I .47 .47 

I TB501-2 0 , - 
L505 

4 t5v 
I 
I 

Cq13 30UH qio 

I I\ ” I\ ” 
I .47 .47 
I 

TBSOI-I 0 ; 
I 
I 

093-346 
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033-342 AMPLIFIER EXTENSION ASSEMBLY 

1 

I 
I 
I 
I I 

1 - ‘Ih 
T A i 1 1 

%A- 15 

r? TO J2 DAY VAR. RF 1 

I,4 L506 
I” 

” 
” : ,13 I 

- 

-15v T 

j,7 

30uH 
&j- ] m TO J3 NIGHT VAR. RF 1 

1 I" 
1 VAR RF IN I 0 

IL 1 
I I &- i 

m2 i I I TB502-5 TO TB3-1 
1 0 DAY INTERLOCK 

I 06 1 T0502-6 0 TO TE3-2 I 
= 

TE502-3 
L507 F 

0 TO TE3-3 I 

3OuH T 
TB502-4 

NIGHT INTERLOCK , 

3 7 A 4A 0 TO T63-4 I 
K501 i 1 T0502-2 

;1c CR503 

TO 
TB3-8 DAY/ NIGHT 

a S604 -9 I 
I 

5. 6. 0. 10. 13 kc J506 TO J6 NIGHT TTL RF ; 

I 
= I 

L = I -------------------------------------------------------------------- 

NOTES: 1. 

2. 

3. 

REF. DES. PREFIX ‘A500” 2 

6. 

UNLESS OTHERWISE SPECIFIED, ALL 
RESISTORS ARE IN OHMS, 1/4W. +/- 5%. 
UNLESS OTHERWISE SPECIFIED, ALL 
CAPACITORS ARE IN MICROFARADS. +/- 10%. 
TEST AN0 INSPECTION PROCEDURES: 7D33-322 

7033-342 
0503 AND 0504 ARE MOUNTED ON LEFT SIDE PANEL. 
033-342 IS A SUB-ASSEMBLY OF 033-322 AN0 
HAS NO REF. DES. PREFIX. 
U501 AND U502 ARE SN75123N. 
VRSOI IS LM317T. 
K501 IS R40-EI-X4-MOO. 

I FIGURE 8- IO I 

SCHEMATIC DIAGRAM 
RF AMPLIFIER 

ASSEMBLY 

0- II 
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CARRIER 1 
A905 
3.w 

R902 1496 b ( 
* CLOSURE AOJ. I .14 0 

1K 2 13 

R90 1 3 12 
IK 620 4 11 f4906 c904 

5 10 j 1.2K- 1ooPF 

I = 2 b 1901 1 
(L+RlI IN < J7-14 R936 

w 
470 c905 

c903 = T60 

-2 = I 
L .Ol 

A II 
-15" = 

2 1 L 2 

AOJ. R903 

15K 

RF IN ( 
J7-15 

FIN ( 
J7-J 

MOOULATOR 

GNO 

GNO 

t15v 

GNO 

GNO 

-15" IN 
GNO 

J7-21 TPI 
J7-22 1 -1 GNO 

7 
J7-16 L901 

30 
0 t15v 

J7-X L902 
0 -15" 

I J7-M 30 

GNO 

BANOPASS 

093-346 
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SAWLE XMTA 
OUTPUT ADJ. TP3 J90 1 

I3918 cg10 
I\ COMPOSITE OUT 

47 .Ol 

DRIVER OUTPUT 

NOTES: 1. UNLESS OTHERWISE SPECIFIED, ALL 
RESISTORS ARE IN OHMS, 1/4W,+/- 5%. 

2. UNLESS OTHERWISE SPECIFIED. ALL 
CAPACIT- ARE IN WICROFARAOS.+/- 10%. 

3. TEST AN0 INSPECTION PwcEwRE: 7033-321. 
4. C905. C913A, C913B. R906. R909: VALUES 

TO 66 OETERMINEO (TWl PER CUSTOMID’S 
CAFWER FREQ. 

5. u9oi IS MCI495 

6. T901 AN0 T902 ARE 62-0496. 

REF DES PREFIX ‘A900” 

I FIGURE 8-l I I 

SCHEMATIC DIAGRAM 
SAMPLE TRANSMITTER 

8- 12 
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I C 
I Jl2- 

< JIZ-Z 

t 

.OOl 
IKV 

caoi 
.OOl 
IKV 

c403 
: 2000 

5ov 

b 

IA 

CR405 

7615 
R401 I IN OUT 3 
5W 
iOX 

GND 
VR40i 2 

C406 c407 
- 1 .lUF - 1: .22 

C412 
2000 1 
5ov = 

7915 
R402 

: 2.1N OUT 9 

ZW L GND 

10% 
VR403 1 

CR404 

093-346 
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Jl2-1, X. 20 > +i5V 

7605 

1 IN OUT 3 
GND 

VA402 ‘2 

c4oe 
. IUF 

Js-J) t24v 

J12-N. 12) SIG. GND 

JIP-M. 11 ) TTL GND 

Ji2-Ee 5 ) RF AMP GND 

NOTES: 1. UNLESS OTHERWISE SPECIFEID ALL 
RESISTORS ARE IN OHMS, 1/4W. t/- 5%. 

2. UNLESS OTHERWISE SPECIFIED ALL 
CAPACITDRS ARE IN WICRDFARADS. t/- 10%. 

3. TEST AND INSPECTION PROCEDURE: 7033-323. 
4. CR401. CR402. CR403. CR404 ARE lN4720. 

CR405 CR406. CR407 ARE lN4002. 
5. VOLTAGE REGULATDRS ARE MDUNTED ON RIGHT 

SIDE PANEL HEATSINK. 

REF DES PREFIX “A400” 
JlP-R, V, 18 ) -15v 

1 FIGURE 8-12 1 

SCHEMATIC DIAGRAM 
POWER SUPPLY 

ASSEMBLY 

8-13 
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SEC 

? 
PRI 

BLUE RED BLACK 

R555 GRZND 
BUS 

TO TO TO 
T82-3 TB2-I TB2-2 

I BROWN 

14 

rl t 12 

TO 
JIO-U 

GREEN 

SEC 1 
+ 

TO TO 
TBI-3 J7-E 1 

LEFT CHANNE; AUDIO INPUT 

I 100% MODULATION 

NOTES: 1. MODULATION CHART INDICATES 
RESISTORS AS REQUIRED PER 
CUSTOMER SPECIFICATION. 

STATION 
LEFT 6 RIGHT 
AUDIO INPUT 

INTO 600 OHMS 
OEM 

R555 C A556 R551. 
1% 

OHMS CA 

+10 113 24 

+a 147 24 

+6 205 2a 
+4 280 20 

093-346 
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SEC 

GRSND TO 
JIO-W 

BUS 

\ To TB2-6 TE&, Tikv 

RIGHT CHANNEL AUDIO INPUT 

REF DES PREFIX “Ai’OO” 

SCHEMATIC DIAGRAM APPLICABLE TO 
ASE-I UNITS WITH SERIAL NUMBERS 
070 AND LOWER. 

FIGURE 8- 13 

SCHEMATIC DIAGRAM 
AUDIO INTERFACE 

ASSEMBLY 

8-14 
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qo3 R504 
I\ 

DRIVER .005 22 

R506 

0502 
IK 

0 -15v J50 1 I 

I A508 

0501 
IPS65 17 b IK 

TO T8501-2 

R525 
27 

cq31 tXj32 
I\ I\ 

.Ol 15PF 

R521 lb 
I; 39K R524 22K 

TTL 
BUFFER 

I 
T8501-4 0 1 

m3 
I 0+15v 
I 
I 

cg12 3ouH c,qos 
I\ I\ 

f 
.47 .a7 

T8501-3 0 : - 
l$g$ 

tXjl4 30UH 
o-i% 

t I\ ’ 
cq11 

: 
I\ ’ 

.47 .47 I 
TB501-2 0 ; 

$,pg 
0 +5v 

I q13 3oUH cg10 

: 
I\ 4 I\ ' 

-47 .47 I 
TBSOI-1 0 ; * A 

I 
I 

D93-346 
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LM317 
+ 1% 

0 V :: 3 s IN 2 0 
6No ffi30 

vR5oi 1 470 

TB5TOq - 
-15v 

fB501-2 
+5v J L607 5QOHMSTTLOUT 

L-------------------,,,,,_,_ J 

NOTES: i. UNLESS OTHERWISE SPECIFIED. ALL 
RESI!XORS ARE IN OHMS. %/4U. +/- 5%. 

2. UNLESS OTHoRwIS6 SPECZFIEO. ALL 
CAPACITORS ARE IN MICROFARADS. +/- iOX. 

3. TEST AN0 INSPECTION PROCEWMt 7033-322. 
a. ALL INDUCTQRS INHICMNRYS UNLESS 

U-FMERULSE INoICAThD. 
5. 0503 NAD 0504 ARE MOUNTED ON LEFT SIDE 

PANEL. 
6. !WB-AS&MBLY 033-342. SHONN ENCLOSE0 IN 

LAFIGE DAsHElI LINE. IS MOUNTEU ON 033-322. 

REF DES PREFIX “A500” 

SCHEMATIC DIAGRAM APPLICABLE TO 
ASE-I UNITS WITH SERIAL NUMBERS 
070 AND LOWER. 

I FIGURE 89 14 I 

SCHEMATIC DIAGRAM 
RF AMPLIFIER 

ASSEMBLY 

8-15 
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A 
t15v 
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CARRIER 
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CLOSURE AOJ. 1 1 
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1OOPF 
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iK 2 13 
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5 10 
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(LtR) I IN < J7-14 
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GND 

GND GND 

1 
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F 
< J7-16 

< J7-X 0 -15v 

t15v 

GND 

GND 

-15V IN 
GND 

GND 

/ J7-H 30 

GND 

1-3 

(LtR) < J7-7 

FROM LEVEL CONTROL 

1 R924 
4c 4 

390K 

A923 
tt Nne 4 

w&22 20K 
R930 
100 

R919 
QL. ~ 

1K 

R920 

R931 
100 

J7-5. E 
t OUT \ 

- OUT 
> 

J7-3. C 

R933 
100 

*6 (L+R) I AMPLIFIER 
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= 6 
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2:: 
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IK 
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b t 

390K 
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I%&27 20K 
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SAMPLE XMTR 
OUTPUT ADJ. 

T902 

A917 
10 

b COMPOSITE OUT 
R918 

DRIVER OUTPUT 

SIDE PANEL 

) ITei-5, GNO I 

REAR PANEL 
I 
I 

NOTES: 1. UNLESS OTHERWISE SPECIFIEO, ALL 
RESISTORS ARE IN OHMS. 1/4W,+/- 5%. 

2. UNLESS OTHERWISE SPECIFIED, ALL 

i. 
CAPACITORS ARE IN MICROFARADS.t/- 10%. 
TEST AND INSPECTION PROCEDURE: 7033-321. 

4. C905. C913A. C9136. R908. R909: VALUES 
TO BE DETERMINE0 (TBD) PER CUSTOUER ’ S 
CARRIER FREO. 

5. uso1 IS MC1495 
US02 IS TL084CN 

8. T901 AND T902 ARE 82-0498. 

REF DES PREFIX “ASOO” 

SCHEMATIC DIAGRAM APPLICABLE TO 
ASE-I UNITS WITH SERIAL NUMBERS 
070 AND LOWER. 

FIGURE 8 - I5 

SCHEMATIC DIAGRAM 
L & R AMPLIFIER / SAMPLE 
TRANSMITTER ASSEMBLY 

B-16 
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Now we rotate the complex plane counter-clockwise about the origin (0) 
so that the real axis is vertical. As the vector rotates and aligns with 
the real axis, we lock onto the vector by rotating the complex plane 
counter-clockwise at the carrier rate. Thus, if we climb aboard the complex 
plane, we will see the carrier vector stationary and aligned with the real 
axis as shown in Figure 2. 

REAL 

IMAGINARY 

+J 0 -J 

--1 

Figure 2 

lhe carrier vector now has an angle of zero degrees with the real axis 
establishing a phase reference. Vectors that lie along the real axis are 
in-phase with the carrier and are sometimes called I vectors. The real axis 
may therefore be re-labelled the I axis as shown in Figure 2. A vector 
pointing to the right along the imaginary axis (not shown) would lag behind 
the carrier vector by ninety degrees while a vector pointing to the left 
along the imaginary axis would lead the carrier by ninety degrees. Vectors 
along this axis are said to be "in quadrature" with the carrier and are 
sanetimes called Q vectors. 'Ihe imaginary axis is re-labelled the Q axis as 
shown in Figure 2. 

Now add two vectors U and V of equal magnitude at frequencies WC + & 
and WC - Ma respectively as shown in Figure 3a. Since our reference axis is 
already rotating at WC, the U vector will rotate counter-clockwise at a 
frequency WC + a - wc = %. Similarly, vector V will rotate at a frequency 
of WC - Cy, -WC = -cY, or clockwise at h. Notice that vector II and V are 
arranged so that as they rotate, the angle of Ll to the reference is equal 
and opposite to the angle of V. The quadrature rrmp3nents of vectors U and 
Vt uQ and VQ respectively in Figure 3a, are equal in magnitude and in 
opposite directions. If we add vectors 0 and V to the carrier vector as 
shown in Figure 3b, UQ will always cancel VQ and the resultant will be a 
stretched or canpressed version of the carrier vector. This is called 
amplitude modulation (AM) and U and V are called the upper and lower 
sidebands respectively. 
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RESULTANT 

1 
CARRIER 

\ 
/ 1 

“cl %I 61 AXIS 

1 

. - 

5 
m 

, I 

v 

> U 

:ARR I ER 

1 

Q AXIS 

Figures 3A and 3B 

When broadcasting stereo source material in monophonic AM, the left and 
right audio channeis are sunned (L+R) and fed to the transmitter mdulator 
so that the resultant vector of Figure 3b has a magnitude equal to l+L+R. 
Figure 3b shows the ideal case for single tone amplitude modulation. If, 
howaver, UQ d@as not exactly cancel VQ, the resulatant vector of Figure 3b 
will be slightly tilted away fran the in-phase axis. Ibis effect is called 
incidental phase modulation (IPM) . 

Now re-orient the U and V vectors so that they maintain equal and 
opposite angles with the quadrature axis as shown in Figure 4. For clarity 
the carrier vector has been cmitted. The components of U and V along the 
in-phase axis, labelled UI and VI, 
direction. 

are equal in magnitude and in opposite 
If vectors U and v are added, UI will exactly cancel VI so that 

the magnitude of the carrier vector (not shown) is unaffected. lbe 
resultant of U and V extends only along the quadrature axis always 
maintaining a plus OK minus ninety degree phase angle with the carrier 
vector. 
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Figure 4 

This vector can be generated by a balanced tiulator driven by a carrier 
frequency signal at minus ninety degrees phase angle to the carrier signal 
and by an audio signal at frequency k+,,. The modulator output is a double 
sideband suppressed carrier signal where U is the upper sideband and V is 
the lower sideband. In generating C-CY~, the audio signal to the balanced 
,TdUhtOK is left channel minus right channel audio (L-R). I&ring 
monophonic mcdulation L-R=0 and the resultant vector of Figure 4 disappears. 

For the renainrler of this article the contra-rotating vectors U and V 
will not be shown. Instead, only the resultant vectors of Figure 3b and 
Figure 4 along the in-phase and WdKatUKe axes Will be Shorn. 

pladrature Rnplitude Modulation: 

If the resultant vectors of Figure 3b and Figure 4 are combined as shown 
in Figure 5, the in-phase vector which is 1tLtR long adds with the 
quadrature vector which is L-R long to form quadrature amplitude modulation 
OK QU?!M. This is stereo adulation since it contains both LtR and L-R 
information. 
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1 -L+R 

1 

61 AXIS 

\ 
/ I 

L-R 

Figure 5 

Cmpatible Qmdrature Amplitude Modulation: 

Unfortunately, QUAM has one drawback for stereo transmission; it is not 
ccmpatible with the envelope detectors in existing monophonic receivers. The 
WA!4 vector is longer than the I vector (l+L+R) so an envelope detector will 
have too large an output. The solution to the ccmpatibility problem is 
fairly obvious - shorten the WAM vector until it is the same length as the 
I vector as shown in Figure 6. This shorter vector is called canpatible 
quadrature amplitude modulation or C-QJAM. 

1 +L+R 

1 

0 AXIS 

-. 

/ 

c-w/ 

- 
L-R 

Figure 6 
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Inspection of Figure 6, reveals that the C-QUAM vector is just a phase 
modulated I vector. C-QUAM is generated by feeding a QUAM signal to an RF 
limiter to praluce a phase modulated carrier. This carrier replaces the 
crystal oscillator in the broadcast transmitter. An L+R audio signal is fed 
(input) to the transmitter modulator exactly as in monophonic transmission. 
The transmitter output is C-QUAM. 

Clearly, however, the transmitter output may not be perfect C-QIJAM since 
the C-QUAM vector's direction may be shifted from its ideal phase angle by 
IPM and its length may be affected by the transmitter's audio response, hum, 
noise, distortion and incidental AM. The total transmission systan response 
to these errors must be evaluated at the output of the stereo decoder, a 
modulation monitor or radio receiver. 

In the decoding process, the C-QUAM signal is stretched back to a QUAM 
signal and l+L+R an3. L-R audio signals are recovered using synchronous 
detectors. A block diagram of this decoding scheme is shown in Figure 7. 
'Ihe C-QUAM vector is stretched by a variable gain RF amplifier in a feedback 
loop. The C-QUAM signal is envelope detected to produce a reference signal 
for comparison to the I synchronous detector output. The envelope detector 
output is proportional to the length of the C-$IAM vector and the I 
synchronous detector output is proportional to the I canponent of the 
amplifier output. The amplifier gain is adjusted by the feedback loop so 
that the I synchronous detector output equals the C-QUAM envelope detector 
output. This can only occur when the anplifier output is the desired GUAM 
signal. 

C-GUAM 
ENVELOPE 
DETECTOR 

> l+L+R 

oUAM _ I SYNC. 
DETECTOR 

I 

PLL 

0 SYNC. 
DETECTOR 

> L-R 

Figure 7 

Ihe effects of the above mentioned transmission errors can now be 
examined in light of the decoding model. 
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Effects of IPM: 

Experience has shown that the greatest limiting factor to the channel 
separation performance of C-QUAM is incidental phase mcdulation in the 
transmitter. This causes the C-QUAM vector to tilt from its proper phase 
angle as shown in Figure 8. The recovered 1tLtR (monophonic) audio is still 
correct Since the length of the CQIJAM vector is unaffected by IPM. However, 
the IPM has caused decoding of quadrature vector Q' instead of the correct 
length vector, Q. The resulting error in the recovered L-R audio degrades 
stereo channel separation. 

. 

C-QUAM 

1 \ 
/ / 4 

0 AXIS Is Q’ 

Figure 8 

As a rule of thti, the maximun channel separation is equal to the main 
channel (LtR) to subchannel (L-R) crosstalk. That is, if the transmitter is 
modulated at 50% 1 KHz AM (L=R=O.25) an3 the recovered L-R audio is X dB 
below the level of the recovered L+R audio, the best channel separation 
attainable is X dB at 1 KHz L or R=O.5. 

Main channel to subchannel crosstalk is a convenient method of 
evaluating transmitter performance since the L-R reading of the modulation 
IIKxIitOK iS an indication of the level of IPM. Typical s&channel readings 
for broadcast transmitters in monophonic service are from 15 to 25 dB below 
the main channel. To improve separation, the transmitter IPM must be 
reduced to a tolerable level. lhe L-R readings can usually be improved to 
less than -30 dB and sometimes less than -40 dB by neutralization, and 
additional power supply filtering. 

Amplitude Error: 

The next most important factor in separation performance is the accuracy 
of the length of the C-QUAM vector. 'Ihe major factor effecting this length 
is the frequency response of the transmitter modulator. Figure 9 shows a 
shortened C-QUAM vector which would typically occur as a result of high 
frequency roll off in the transmitter modulator. The decoders synchronous 
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detectors see the I' and Q' vectors instead of the I and Q vectors. The I' 
and Q' vectors are proportionally shortened versions of the I and Q vectors 
SO that the decoded l+LtR and L-R audio signals are also proportionally 
reduced. Howver, when the 1 is subtracted fran the shortened l+LtR signal, 
the remaining LtR audio is r&ced by more than the proportion that the L-R 
audio is reduced. Thus separation is degraded. 

2- 

C-QUAM' 

SHORTENECI 
C-QUAM 

\ \ 
// 4 

0 AXIS 61' Q 

Figure 9 

Figure 10 illustrates a method for correcting separation loss due to 
transmitter audio response roll-off. The line at 45 degrees to the in-phase 
axis is the path traced by the tip of the QUAM vector for left channel Only 
modulation (R=O). Thus for perfect separation under left only conditions, 
any C-QUAM vector must be stretched to this line by the variable gain 
amplifier in the decoding circuit. Figure 10 shows the desired C4UAM 
vector and its shortened version reduced by 6 dB. Without changing phase 
angle, this vector would be stretched to point X well off the line. If, 
however, the phase angle is reduced as shown so that Q' is further reduced 
to Q*, perfect separation is restored. 

The reduction in phase modulation is accanplished by equalizing filters 
ahead of the phase determining circuits in the exciter. lb the extent that 
these equalizing filters can track the transmitter audio response roll-off, 
high separation is maintained. 
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-I 

- SHORTENEO 
C-QUAM 

. 
RESTORED 
SEPARATION 

Figure 10 

Incidental amplitude modulation (IAM) is another source of error in the 
length of the C-QUAM vector. 'Ihe degree of IAM is checked by modulating at 
L=-R=O.5 (100% L-R). 'Ihe transmitter output should be pure phase modulation 
with no amplitude variation. Any recovered LtR signal is due to IAM. If 
the level of IAM is not well below the level of IPM, a mis-tuned high Q 
circuit in a low level RF stage is the likely source of the IAM. 

Distortion, hun and noise place a limit on the system separation 
performance. If the transmitter meets the E'CC hm and noise rules, 
distortion will be the predaninant limiting factor unless it is 
exceptionally low. The distortion products of the transmitter modulator 
appear added to or subtracted frcm the C-QUAM vector. lhe distortion 
canponent in the decoded L+R signal is different than the distortion 
ccmponent decoded in the L-R signal for reasons given above. Therefore, the 
distortion ccanponents will not cancel in the de-matrixing to left and right 
audio and distortion products will appear in both channels. 

When making single channel separation measurements, distortion products 
will appear in the decoded output of the undriven channel. Since neither 
the stereo modulation monitor nor conventional test eguipnent use frequency 
selective detectors to measure separation, these distortion products will 
appear as an equivalent separation loss. 

Conclusion: 

Use Of the vector modulation model leads to understanding of GQUAM 
stereo encoding and decoding, the factors that affect stereo system 
performance, and the steps necessary to control these factors. With proper 
installation by experienced personnel, these factors are well controlled 
yielding excellent stereo performance. 
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APPENDIX B 

ASE-l/ASM-1 EQUIPMENT ' 

PERFORMANCE MFASuREMENT 

D93-346 El 
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- 

FINAL CLOSED LOOP DA'TA 

STATICN CALL - 

EN;INEEP/I'ECXNICIAN 

SYSTEV SERLAL NUMBER 

DELtYS INSTALLED 

DATE SHIPPED 

FINALCHECK 

APPROVED 
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DAY MODE 

M STEREO CLOSED LOOP IIATA 

DIST/SEP 

L+R 95% 

L-R 95% 

L 75% 

R 75% 

L+R 50% 

L 50% 

R 50% 

L+R 25% 

L 25% 

RESPfBSE 

--i 
L+R 95% 

IF?l L+R, SC 

-- 

50 Hz _- 

i0 Hz -I 

L 1 

1 KHZ 
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NICKT MODE 

AM STEREO CLOSED LOOP DATA 

_- 

JIST/SEP 50 Hz 

LW 95% 

L-R 95% 

L 75% _- 

R 75% 

LtR 50% 

L 50% 

R 50% 

L+R 25% 

L 25% 

R 25% 

LFF$SE 1 50 Hz 

R 25% 

15 KH: -- 

--- 

-__- 

-__- 

-- 

-- 

-~ 

15 KHZ 

I 
carrier only: Residual LtR= 

L-R= 
Meter= 
Meter= 
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STATION CALL 

FREQUENCY 

DATE 
. 

WRITER 

LOAD: EUt+lY AVT 

TRANSMITTER MAKE & NDEL 

REPARKS 
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INSTALLATION PROOFS 
AU010 FREQUENCY 

I 

RESPONSE 

A 25% 0 

CROSSTALK L+R-+L-R 

CROSSTALK L-R-+L+R 

IPM ] 

CARRIER SHIFT 

PILOT FREO., INS. 

OPERATING FREOUENCY I 

II OPTIONAL 11 m 
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