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SAFETY tJOnCE 

WARNING: TEE CURRENTS AND VOLTAGES fN THIS EQUIPMENT ARE DANGEROUS AND 
UNDER CERTAIN CONDITIONS, COULD BE fATAL . 

This ~anual is intended as general guidance for trained and qualified in
stallation, operating, maintenance and service personnel who are familiar 
with and aware of the dangers inherent to handling potentially hazardous 
electrical and/or eLectronic circuits. It is not intended to contain a 
complete statement of all safety precautions whLch should be observed by 
personnel in using this or other electronic equipment. 

THE INSTALLATION, OPERATION, MAINTENANCE AND SERVICING OF THIS EQUIPMENT 
INVOLVES RISKS TO BOTH PERSONNEL AND EQUIPMENT, AND MUST BE PERFORMED ONLY 
BY PROPERLY TRAINED AND EXPERIEt~CED PEl<'SONNEL EXERCISING DUE CARE. PER
SONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREHF.NTS, SAFE HANDLING 
MI) OPERATING PRACTICE, AND RELATED FIRST-AID PROCEDURES (E.G . , FOR ELEC
TRICAL BURNS AND ELJ::CTRICAL SHOCK). 

HARRIS CORPORATION Broadcast Equipment Division shall not be responsible 
for injury or damage resuLting from improper installation, operation, main
tNlance or servicing, or from the use of improperly trained or inexperienc
ed personnel in the performance of such tasks, or from the failure of per
sons engnged in such tasks to exercise due care. 

As with all electronic equipment, care should be taken to avoid ~leclrical 
shock in all circuits where substantial currents or voltages may be pre
sent, either through design or short circuit. Caution should also be ob
served in lifting and hOisting equipment, especially regarding large struc
tures, during installation. 

LIABILITY LIMITATION 

The procedures outlined in this Manual are based on the information avail
able at the time 0f publication and should permit the speci[led use with 
minimum risk. However, the manufacturer cannot assume liability with re
spect to technical application of the contents nod shall, under no circum
stances, be responsible for damage or injury (whether to person or proper
ty) resulting from its use. 

The manufacturer is specifically not liable for any damage or injury aris
ing out of failure to follow the instructions in this Manual or failure 
to exercise due care and caution during installation, operation, mainte
nance and service of this equipment. 

CAUTIONARY NOTICE 

Always disconnect power before opening covers, doors, enclosures, gates, 
panels O~ shields. Always use grounding sticks and short out high volt
age points before servicing. Never make internal adjustments, perform 
maintenance or service w~en alone or when tired. 

Never remove, short-circuit or tamper with interlock switches on access 
covers, doors, enclosures, gates, panels or shields. Keep away from live 
cireui ts, know your cquipr.lf'.nt and don I t take chances. Proper training 
of experienced personnel and observing the above guidelines will help as
surG safe and continued operation of this equipment. 
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WARNING : Disconnect primary power prior to servIcing . 
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SECTION I 

GENERAL DESCRIPTION 

1-1. 

1-2. The STEREO ANALOG module produces a composite ste 
s from the left and audio The composite output al 
comprises a L+R baseband audio signal from 30 Hz to 15 kHz. a 19 kHz pilot 

at -20 dB for reference, and a L-R double sideband sup-
pressed carrier s1 centered at kHz. The module interfaces with the 
OVSC module to allow DTR filter provisions or use of the internal ass 
filter as desired. Selectable • SOus, 25us, or FLAT pre-emphasis is 
also provided. 

1-3. 

1-4. Table 1-1 lists operat characteristics and parameters of 
the MS-lSR STEREO ANALOG module. 

2-1. 

2-2. 
Installation. 

1. 

SECTION II 

INSTALLATION 

r to 888 1781 001. R stereo generator. Section II, 

SECTION III 

CONTROLS AND INDICATORS 

3-2. 3-1 qhows the location of each control or indicator as
sociated with the HS-15R STEREO ANALOG module and table 3-1 lis ts the con
trols and indicators with a description of each item ted. Control set
up adjustments are listed in table 3-2. 

SECTION IV 

PRINCIPLES OF OPERATION 

4-1. 

4-2. INPUT cr RemT • 

4-3. INPUT PROTECTION NETWORK. Two channel audio input from the RFI 
filter is applied to transformerless unity gain instrumentation amplifiers 

WARNING: Disconnect mary power prior to 

1 



Table 1-1. Technical Characteristics 

FUNCTION CHARACTERISTIC 

INPUTS 

POWER: 

SIGNAL: 

Audio (Left and Right Channel) 

Pilot 

CONTROL: 

Stereo Switching 

Mode Switching 

+20 VDe @ 0.110 amperes. 
-20 VDC @ 0.105 amperes. 

+10 DBM + 1 DBM for 100% modulation at 
400 Hz - 600 ohm balanced resistive 
input impedance. 

1.7 V p-p sinusodial 19 kHz Pilot. 

12 V p-p in phase and inverted 38 kHz 
square waves (CMOS logic level). 

12 V p-p in phase and inverted 114 
square waves (CMOS logic level). 

+6 VDC for Selected Mode. -6 VDC for 
inhibit (CMOS logic level). 

kHz 

OUTPUTS 

POWER: 

SIGNAL: 

2 

+6 VDC @ 0.025 amperes. 
-6 VDC @ 0.022 amperes. 

2.8 V p-p Composite Stereo Output. 

WARNING: Disconnect primary power prior to servicing . 
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Figure 3-1. STEREO ANALOG Module 

3 

WARNING : Disconnect primary power prior to servicing . 



Table 3-1. STEREO ANALOG Module Controls and Indicators 

---_._- -----r--------- ----,r---------- - ------ ------. 

REF. CONTROL/INDICATOR FUNCTION 
~------~-+---------------~~--------------------------=-------------~ 

4 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

-lSV Indicator 
(CRI2) 

-6V Indicator 
(CRll) 

+6V Indicator 
(CRIO) 

+15V Indicator 
(CR9) 

CaMP LEVEL Control 
(R27) 

PILOT ON/OFF Switch 
(S 1) 

PILOT LEVEL Control 
(R4l) 

HONO GAIN Contro] 
(R6()) 

38 kHz NULL Control 
(R16) 

RIGHT SEPARATION 
Control (R3l) 

LEIT SEPARATION 
Control (R28) 

GAIN MATCH Control 
(R14) 

13 INT/DTR Filter 
Selector (J4) 

14 INT/OTR Filter 
Selector (J6) 

15 7S/50/25/FLAT Left 
Ch annel P re-emphas is 
Selector (J 1) 

Illuminates to indicate the STEREO ANALOG 
module -15 volt regulator is operational. 

Illuminates to indicate the STEREO ANALOG 
module -6 volt regulator is operational. 

Illuminates to indicate the STEREO ANALO'G 
module +6 volt regulator is operational. 

111uminates to indicate the STE~O ANALOG 
module +15 volt regulator is operational. 

Adjusts the signal level output from the 
STEREO ANALOG module. 

Enables or inhibits the pilot subcarrier. 

Adjusts the modulation level of the pilot 
carrier. 

Adjusts monaural audio level in relation 
to the stereophonic audio level. 

Adjusts DC offset between left and right 
switch drivers to null 38 kHz signal. 

Adjusts right into left stereophonic audio 
separation. 

Adjusts left into right stereophonic audio 
separation. 

Adjusts the left channel gain to equal the 
right channel gain for minimum crosstalk. 

Selects the internal low pass filter or 
enables the DrR filter. 

Selects the internal low pass filter or 
enables the DTR filter. 

Selects left channel stereophonic input 
p re-emphas is . 

WARNING: Disconnect primary power prior to servicing. 
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Table 3-1. STEREO ANALOG Module Controls and Indicators (Continued) 

~------~------------------~------------------------------------, 

RE F. 

16 

17 

18 

19 

20 

CONTROL/INDICATOR 

INT / DT R Fil te r 
Selector (J5) 

PRE-EMPH MATCH Adjust
ment (C4) 

INT /DTR Filte r 
Selector (J3) 

114 kHz NULL Control 
Control (R37) 

7S/S0/2S/FLAT Right 
Channel Pre-emphasis 
Selector (J2) 

FUNCTION 

Selects the internal low pass filter or 
enables the DTR filter. 

Adjusts Pre-emphasis characteristics of 
the left channel to match the right chan
nel pre-emphasis characteristics for 
minimum crosstalk. 

Selects the internal low pass filter or 
enab les the DTR filter. 

Adjusts the 114 kHz level to cancel the 
third harmonic of the 38 kHz signal 
(114 kHz) 

Selects right channel stereophonic input 
pre-emphasis . 

WARNING: Disconnect primary power prior to servicing . 
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Table 3-2. Control Adjustments 

CO~TROL ADJUSTMENT 

PILOT LEVEL Control 
(R41) 

I 
COMP LEVEL Control ./ 
(R27) 

MONO GAIN Control 
(RnO) 

6 

/ 
1. Operate the stereo generator OUTPUT module meter 
switch to B-BAND. 

2. Adjust R41 to obtain the desired amount of pilot 
signal (8% to 10%). 

1. Disconnect the audio inputs from the LEFT - and 
+ (TPl pins 7 and 9) and RIGHT - and + (TEl pins 10 
and 12) on the rear of the stereo generator. 

2 . Apply a 400 Hz sinewave at +10 dBm to both inputs 
simultaneously. 

3. Operate the OUTPUT ~odule meter switch to L. 
Adjust the 400 I1z signal level until the MODULATION 
meter indicates 100% (approximately 10 dEm across 
input) . 

4. Operate the OUTPUT module meter switch to B-BAND. 
Adjust R27 until the meter indicates 100%. 

S. Remove the 400 Hz test signal and reconnect the 
audio inputs. 

j 1. ( Disconnect th e) audio inputs from thee LEFT - 8

10
nd 

+ TBI pins 7 and 9 and RIGIIT - and + TBl pins 
and 12) on the rear of the stereo generator. 

2. Apply a 400 Hz sinewave at +10 dBm to both inputs 
simultaneously. 

3. Remove the module. ~ount the module in the 
stereo generator using the extender board provided 
with the stereo generator. 

4. Operate the OUTPUT module meter switch to 8-BAND. 
Adjust the 400 Hz signal level until the meter in
dicates 100%. 

5. Depress the HONO L mode switch on the STEREO 
DIGITAL module. The MONO L indicator will illuminate. 

6. Adj us t R60 to obtain an indication of 100% on the 
meter. 

7. Remove the module and extender board and replace 
the module in the stereo generator. Remove the 400 Hz 
test signal and reconnect the audio inputs. 

WARNING: Disconnect primary power prior to servicing. 
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Table 3-2. Control Adjustments (Continued) 

CONTROL ADJUSTHENT 

38 KHZ NULL Can no 1 
(R16) 

,/ 

114 KHZ NULL Control 
(R37) 

1. Connect the stereo generator OUTPUT connector (Jl) 
directly to the composite input of a stereo monitor. 

2. Adjust the stereo monitor to the 38 kHz position. 

3. Disable all modulation to the stereo generator. 

4. Remove the module. Mount the module in the 
stereo generator using the extender board provided 
with the stereo generator. 

5. Depress the STEREO DIGITAL module STEREO switch. 
The STEREO indicator will illuminate. 

6. Set the PILOT ON/OFF stlTitch to OFF. 

7. Adjust R16 to obtain a minimum indication on the 
stereo monitor. (t,v'l {} /£(CL~ 
8. Remove the module and extender board and replace 
the module in the stereo generator. Set the PILOT 
ON/OFF switch to ON and reconnect the stereo generator 
output to the load. 

NOTE 

The 114 KHZ NULL Control (R37) is factory 
preset and should not be adjusted in the 
field unless the circuit is repaired. Ad
justment of R37 affects several parameters 
and\requires subsequent completion of tQe_ 
~ARATI0N Control JR28) /RT(;1-n <::J<'P--'>. 

~.on.t.-ro-l=Z--R~--j.-I--trA-!N--M:.A.:tCH Gefl-t-t'O'i

lSR14) / PRE-~MPH MATCH _~dj u~ment (C4 ~ 
Justment p oCedure. 

1. Remove the module. Mount the module in the 
stereo generator using the extender board provided 
with the stereo generator. 

2. Disconnect the audio inputs from the LEFT - and 
+ (T8l pins 7 and 9) and IGlIT - and + (T81 pins 10 
and 1.2) on the rear of the stereo generator. 

3. Apply a 10 kPz sinewave at +10 dEm to the left 
channel only. 

7 

WARNING: Disconnect primary power prior to servicing. 
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Table 3-2. Control Adjus.tments (Continued) 

CONTROL ADJUSTME~T 

LEFT SEPARATION 
Control (R28) 

RIGHT SEPARATION 
Control (R31) 

GAIN MATCH Control 
(R14) 

PRE-EMPH MATCH 
Adjustment (C4) 

4. Connect a spectrum analyzer to module pin 70. 

5. Operate the OUTPUT module meter switch to L. 
Adjust the 10 k~z signal level until the meter in
dicates 100%. 

6. Adjust R37 to obtain a minimum indication of the 
114 kHz sidebands on the spectrum analyzer (typical 
supression >70 dB). 

7. Disconnect the spectrum analyzer. 

8. Remove the module and extender board and replace 
the module in the stereo generator. Remove the 10 kHz 
test signal and reconnect the left channel audio 
input. 

1. Remove the module. Mount the module in the 
stereo generator using the extender board provided 
with the stereo generator. 

2. Disconnect the audio inputs from the LEFT - and 
+ (TBl pins 7 and 9) and RIGHT - and + (TBl pins 10 
and 12) on the rear of the stereo generator. 

3. Perform the 114 KHZ NULL Control (R37) adjust
ment procedure, steps 1 through 7. 

NOTE 

Correct adjustment of R28 and R31 requires 
use of a dc coupled oscilloscop~ with good 
high frequency amplitude and phase response. 
A X 1 probe must be used. 

4. Connect the oscilloscope to module pin 70. 

5. Set the PILOT ON/OFF switch to OFF. 

6. Adjust R28 to obtain the flattest composite sig
nal base line indication on the oscilloscope. 

7. Remove the 400 Hz test signal from the left chan
nel and connect the signal to the RIGHT - and + (TBI 
pins 10 and 12) only. 

WARNING: Disconnect primary power prior to servicing. 
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Table 3-2. Control Adjustments (Continued) 

CONTROL ADJUSTMENT 

8. Operate the OLTPUT module meter switch to R. 
Adjust the 400 Hz signal level until the meter in
dicates 100%. 

9. Adjust R31 to obtain the flattest composite sig
nal base line indication on the oscilloscope. 

10. Set the STEREO OVSC module IN/OUT switch to OUT. 

11. Remove the 400 Hz test signal from the right 
channel. 

12. Connect a 100 Hz sinewave to both the LEFT - and 
+ (TBI pins 7 and 9) and the RIGHT - and + TBI pins 
10 and 12) (both channels strapped together so that 
L + R). L~R 

13. Operate the OUTPUT module meter switch to L. 
Adjust the 100 Hz signal level until the meter in
dicates 100%. 

14. Adjust C4 to midrange. 

15. Using a spectrum analyzer connected to modu1e 
pin 70 or a stereo modulation monitor on the exciter 
output adjsuted to the L-R position, adjust Rl4 for a 
minimum indication of the L-R signal (typical supres
sian >65 dB). 

16. Remove the 100 Hz test signal from the stereo 
generator audio inputs. 

17. Connect a IS kHz sinewave to both the LEFT - and 
+ (TBI pins 7 and 9) and the RIGHT - and + (TBI pins 
10 and 12) (both channels strapped together so that 
L = R). 

18. Operate the OUTPUT module meter switch to L. 
Adjust the 15 kHz signal level until the MODULATION 
meter indicates 100%. 

19. Adjust C4 for a minimum indication of the L-R 
signal (typical supression >60 dB). Note the audio 
inputs. 

20. Remove the 15 kHz test signal from the audio 
inputs. 

WARNI NG : Disconnect primary power prior to serviCing. 

9 
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Table 3-2. Cont~ol Adjustments (Continued) 

CONTROL ADJrSTMENT 

21. Connect a 400 Hz sinewave to the LEFT - and + 
(TBI pins 7 and 9). For test purposes only, cross 
connect the left and right audio inputs out of phase 
so that L =-R as follows: 

TBI pin 7 to TBI pin 12 
TBI pin 9 to TBI pin 10 

22. Operate the OUTPUT module meter switch to L. 
Adjust the 400 Hz signal level until the meter in
dicates 100%. 

23. If a stereo modulation monitor is used, adjust 
the monitor to the L + R position. 

24. If the supression of the L + R signal is not the 
same as the L - R signal noted in step 19, alternately 
adjust R28 and R31 slightly equal amounts in the same 
direction until the L + R supression is equal to the 
L - R supression noted in step 19. 

25. Remove the 400 Hz test signal and straps from 
the audio inputs. 

26. Connect a 400 Hz sinewave to the LEFT - and + 
(T8l pins 7 and 9). 

27. Operate the OUTPUT module meter switch to L. 
Adjust the 400 Hz signal level until the meter in
dicates J 00%. 

28. Repeat steps 4 through 9. Ensure the separation 
has not degraded. 

29. Perform the PILOT LEVEL Control (R4l) adjustment 
procedure, steps 1 through 7. 

30. Perform the CaMP LEVEL Control (R27) adjustment 
procedure, steps 1 through 4. 

31. Perform the MONO GAIN Control (R60) adjustment 
procedure, steps 1 through 6. 

32. Disconnect the oscilloscope and spectrum analyzer 
from the module. Remove the module and extender board 
and replace the module in the stereo generator. 

33. Remove the 400 Hz test signal and reconnect the 
audio inputs. Reconnect the exciter output to the 
load 

WARNI NG: Disconnect primary power prior to servicing. 
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Table 3-2. Control Adjustments (Continued) 

ADJUSTMENT 

34. Set the PILOT ON/OFF switc.h to ON. Set the 
STEREO OVSC module IN/OUT switc.h to ON. 

11 

WARNING: Disconnect primary power prior to servicing. 



(Ul and U2) through input protection networks (see figure 4-1). 
to the preamplifier circuits from an excessive input signal. is prevented 

a can of diodes connected to the +15 vdc sources. If 
a signal or transient exceeding the power supply potential appears at the 
module input, the portion of the input which exceeds the power supp po-
tential will be shunted by the diodes to the Vdc power to limit 
the signal. 

INPUT PREAMPLIFIER. The preamplifiers differ from stand-
ard and the methods th which feed-
back is to the difference in poten-
tial between same is to both 
simultaneous one input is driven and the connection to the 
second input , the output 1 be zero. The amplifier therefore 
behaves as a transformer with response to DC. The ampl! also provide 
the transformer's advantages of isolation and hum rejection without the 
problems of limited frequency response and phase distortion. P asis 
selectors J1 and J2 allow pre-emphasis selection of 75us, SOus, 25us, or 
FLAT response. r gain is by resistors R7, and the 

network. The PRE-EMPH MATCH control (C4) in the left channel 
preamplifier allows adjustment of the left channel p cir-
cuft to match the channel p characteristics. The pre-

audio is to OTR J3 in the left channel 
and OTR filter selector J5 in the 

FILTER CIRCUIT. 

4-6. Pre-emphasized audio from the input preamplifiers is applied 
to OTR (Dynamic Transient Response) filter selectors J3 in the left channel 
and JS in the ri t channel. Outputs to the AC mete circuits allow 
monitoring of the left and right p ized levels. 

7. Normal the STEREO ANALOG module will be used with the STEREO 
OVSC module in which the STEREO ANALOG module filters are used as part of 
the OTR filte process. However, the STEREO ANALOG module includes its 
own audio ass filters and can function without the STEREO OVSC module 
if desired. 

4-8. The DTR filter selectors allow selection of the OVSC module 
DTR filter ci or allow use of the STEREO ANALOG module 17.5 kHz 
low-pass filters as desired. In any case) all the DTR filter selectors 

3 and J4 in the left channel and JS J6 in the channel) must all 
be in locations. If the OTR filter is jumpered 
out of the circuit (INT position) t the OVSC module IN/OUT switch must be 
placed to OUT or the OVSC module must be removed from the stereo generator. 

4-9. SWITCHING CIRCUIT. 

4-10. SWITCH DRIVERS. The p aeized and filtered audio is ap-
d to switch driver U3 in the left channel and u4 in the t channel. 

12 
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The gain of the left channel driver 1s adjusted to match the channel 
fier gain with the GAIN MATCH control (R14). The 38 kHz NULL control 

(R16) Ugts 38 kHz supression by mat the DC of ets between the left 
and channel switch drivers. The LEFT SEPARATION (R28) usts 
into left audio and the RIGHT SEPARATION adjusts left into right 
audio to obtain maximum channel separation. 

4-11. All waveforms used in the STEREO ANALOG module are d 
divider in the STEREO DIGITAL module. This ensures cor-

rect among the 38 kHz and 114 kHz inverted and non-
inverted sWitching signals and the 19 kHz pilot signal. 

The two sets of square wave swi s 
cha.nnels 

kHz 
al at the love 

switches cause the switches to sample the left and 
at a 38 kHz and 114 kHz rate. The switches output a 
sampled audio signal which is summed with the pilot s 

t to sum amplifier UB. The 114 kHz amplitude is usted to the same 
(114 kHz) by the 114 kHz tude as the third harmonic of the 38 kHz 

NULL control ( As the two 51 are 
summed, the two algebra! add to zero and 
resultant sampling waveform contains no 114 kHz 
amplitude is adjusted with the PILOT LEVEL control ( 
switch (S allows the pilot signal to 

out of e when 
cancel. Therefore the 

The t al 
and the PILOT 
test purposes. 

13. After low-pass the 38 kHz double sideband L-R s 
peak amplitude must the L+R audio baseband amplitude. This is 

by subtrae a small ion of the left and right audio signal 
R20 from the sampled audio s a1 at the of sum amplifier 

Relative signal amplitudes of the kHz. 114 kHz, and inverted left 
ri t audio components at the summer input are 1.0V p-p. and 0.333 P-P, and 
O.03V P-P, respectively. 

4-14. For monaural operation, the sampling and the pilot 
signal the STEREO DIGITAL module are inhibited. Switches in US select 
the L+R, L. or R monaural modes. The s level is controlled by the MONO 
GAIN control (R60) with the monaural signal applied to UB through resistor 
R39). 

MODE SWI TCHING. 

4-16. Mode swit is controlled 
mono left, mono right, and mono left plus ri 
module. 

CMOS c for stereo, 
t from the STEREO DIGITAL 

4-17. MONAURAL OPERATION. If a monaural mode is selected, the stereo 
mode line is driven LOW which opens the four switches in U6. tion 
of the 38 kHz and the 114 kHz sampling signals and the 19 kHz pilot si 
is inhibited by control circuitry in the STEREO DIGITAL module which opens 
the sampling switches. A tive six volt DC level input from the STEREO 
DIGITAL module on the selected monaural mode line will close the app 

WARNING: Disconnect primary power to servicing. 
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mono mode switches in US and connect the desired audio source to the sum 
fier th the MONO GAIN control (R60). Resistors R56. R57. 

RSS, and RS9 connected to the mono mode switch ensure the correct audio 
level is maintained for each mono mode. 

4-18. STEREOPHONIC OPERATION. If ste ion is selected, 
a six volt DC level output from the STEREO DIGITAL module on the 
stereo mode line activates the stereo mode switches (U6). One portion of 
the switch between the LEFT SEPARATION and RIGHT SEPARATION con-
trols a portion of the (L+R) for s opera-
tion to the non-inverting input of the sum amplifier. The second portion of 
the switch inhibits monaural ef grounding the monaural 
audio line. The 38 kHz and 114 kHz and the kHz t 

from the STEREO DIGITAL enabled 

4-19. OUTPUT CIRCUIT. 

4-20. The output of the sum amplifier feeds the output amplifier 
through FL-l which provides the low-pass fi Output b er 
U9 amplifies the signal level and provides a low impedance 0 The 
COMP LEVEL control (R27) adjusts the composite signal level to 1.0 VRMS for 
100% modulation to drive the MOD OSC module circuitry. Several cycles the 
digital s s and the kHz fundamental component as would appear 
at the 0 of sum amplifier uS ) are shown in figure 4-2. 

Figure 4-2. DSM Waveform 

16 
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4-21. POWER. 

4-22. Positive 20 VDe enters the module on pins 31 and 32 and neg-
ative 20 VDe enters the module on pins 41 and 42. ated potentials to 
operate the module internal circuitry are developed by regulators UlO 
(+15 VDC) , Ull VDe), Ul2 (-15 , and U13 (-6 VDC). L1 emit 
diodes eR9 th CRl2 provide a visual indication of the positive and 
negative fifteen and six volt supplies. Test points are provided to 
assist in stor outputs. Addit VDC is ut from 
the STEREO ANALOG module to power the circuitry in STEREO DIGITAL 
module. 

SEctION V 

MAINTENANCE 

1. 

5-2. The MS-15R stereo generator module maintenance philosophy consists 
of problem isolation to a specific area or individual component and subsequent 
isolation and replacement of the defective 

5-3. TROUBLESHOOTING. 

5-4. In event of problems, the trouble area must first be isolated 
to a speci area. Most troub g consists of visual checks. The 
OUTPUT module meter~ fuse Fl. and the indicators on each module should be 
used to determine in which area the malfunction exists. All module power 
supplies are with LEDs which indicate the module power supply 
status. A 9 dark LED would indicate a associated with an in-
dividual module monolithic voltage ato!. A consistent pattern of dark 
LEDs however, would indicate a stereo generator de distribution bus fault. 

5-5. Once the trouble is isolated to a fie area, refer to the 
theory section of this manual for circuit discussion to aid in problem res-
olution. Table 5-1 lists cal trouble symptoms pe to the in-
dividual module operation with references to fault isolation diagrams list
ing probable causes and corrective actions. A corrective action given for 
a trouble symptom is not necessarily the only answer to a problem. It 
tends to lead the repairman into the area that may be the trouble. 
An extender board (Rarris PN 992 5246 001) is provided with the stereo 
generator to assist in troubleshooting. In event parts are required, refer 
to Section VI, Parts List. The information is contained in this 
section as an aid to maintenance: 

WARNING: Disconnect primary power prior to servicing. 

17 



Table 5-1. STEREO ANALOG Module Fault Isolation Index 
-

SYHPTOH DEFECT/REFERE~CE 

NO OUTPUT. Figure 5-4. 

NO AUDIO FROM LEFT Figure 5-5. 
AND/OR RIGHT CHANNEL 
(pilot present) . 

NOISE. Figure 5-6. 

POOR SEPARATION. Figure 5-7. 

POOR CROSSTALK. Figure 5-8. 

38 KHZ CARRIER ON Figure 5-9. 
OUTPUT. 

18 
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Figure 5-1. STEREO ANALOG Module Parts Layout 
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SYMBOL LOCATION 

Cl D1 
C2 D1 

01 
C4 Dl 
C5 Cl 

DI 
C7 Cl 

D2 
D2 
Dl 

ell el 
Cl2 B1 
C13 AI 
Cl4 BI 
CIS C3 
CIG C3 
CI7 e3 
CIS A3 

A3 
A3 
A3 
A3 
D2 
D2 

C25 02 
C2 

C27 D2 
C2B 03 

Table 5-2. STEREO ANALOG Mo Parts Index 

SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION 

C29 C2 CRI 02 J1 Cl 
D2 CR2 D2 J2 C2 

C31 02 CR3 01 Dl 
C32 D2 CRlt DI J4 B1 
C33 D2 CRS D3 J5 C2 

B2 CR6 D3 J6 82 
B2 CR7 D2 
B2 D2 
B1 A3 
D3 CRlO A3 Rl D2 
D3 CRl1 A3 R2 D2 

C40 D3 CRl2 A3 R3 D2 
e41 A2 eRl3 AI R4 Dl 
C42 Al eR14 AI RS D1 
C43 A2 eR1S A2 R6 01 
C44 AI A2 R7 01 
C45 A2 7 A2 RS C2 
C46 A2 CRIB A2 R9 Dl 
C47 A2 A3 RIO Cl 
C48 A2 CR20 Rli 31 
C49 A2 Rl2 B1 

Rl3 81 
Rl4 B1 

FLl 83 Rl5 Al 
FL2 Cl Al 

Rl7 B1 
RIS A3 
RI9 C) 
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SYMBOL LOCATION 

R20 C3 
R21 A3 
R22 C3 
R23 A3 
R24 A3 
R25 A3 
R26 A3 
R27 A2 
R2B B2 
R29 B2 
R30 B2 
R3I B2 
R32 D3 
R33 D3 
R34 C3 
R35 C3 
R36 D3 
R37 D3 
R38 D3 
R39 C3 
R40 A2 
R41 A2 
R42 D2 
R43 D3 
R44 D3 
R45 D2 
R46 D2 
R47 D2 

lOa I8LI 

Table 5-2. STEREO ANALOG Module Parts Index. (Continued) 

SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION 

R4B D2 R76 Al 
R49 D2 Rn Al 
R50 C2 R78 A2. 
R51 D2 
R52 BZ S1 A2 
R53 B2 
R54 B2 Ul D1 
R55 C3 U2 D2 
R56 A2 U3 BI 
R57 A2. U4 B2 
R58 A2 US A2 
R59 A2 U6 A2 
R60 A2 U7 D3 
R61 C2 U8 C3 
R62 A2 U9 A3 
R63 Al Uia A2 
R64 Al U11 A2 
R65 A3 UI2 A2 
R66 A3 u13 A2 
R67 A2 
R68 A2 
R69 A3 
R70 A3 
R71 Al 
R72 Al 
R73 Al 
R74 Dl 
R75 AI 
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Figure 5-2. STEREO ANALOG Module Waveforms 

WARNING : Disconnect primary power prior to servicing . 
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NO OUTPUT 

PLACE THE STEREO ANALOG MODULE ON 
THE EXTENDER BOARD. CHECK PINS 
34 AND 40 FOR POSITIVE AND NEGATIVE 

.6 VDe. CRECK PINS 36 AND 
AND NEGATIVE 6 VDe 

ARE CORRECT POTENTIALS 

~----------------------YES NO,------------------
DEPRESS THE STEREO SWITCH ON THE 
STEREO DIGITAL MODULE. ENSt;RE 
THE PILOT SWITCH IS SET 
TO ON AND THE PILOT LEVEL CONTROL 
IS CORRECTLY ADJUSTED. IS THE 
PILOT PRESENT AT MODULE PIN 70? 

~----YES NO--------------~ 

REFER TO FIGURE 5-5 AND TROUBLE- IS THE PILOT PRESENT 
SHOOT THE LEFT AND RIGHT AUDIO AT MODULE PIN 68? 
CHANNELS. 

YES---I--

IS THE PILOT PRESENT AT 
U9 PIN 6? 

REPAIR DEFECTIVE IHRlNG 
ASSOCIATED WITH MODULE PIN 
70. 

l 
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DEFEcrl VE 1.'1 RING ASSOCIATED 
\11TH MODUU: PIN 9 (1.) 08 PIN 
II < R) • 

D!n!crlvt: Cl (L). 
U2 (R) ClRCLLTllY 
OR PRL-£!1PH!.SIS 
NETWO~, COMPONENT . 

1781 002 

NO MDI<l r~OH Lp.rr MolOR RlGliT OlA/INEL (1'11.0'1' PRESENT) 

PLACE TIlE STEREO NlALOC I()DIIlL O:{ 
THE EXTENDER BOARD. Dl ECK PI NS 
3/. A'IO 40 FOR POSiTIVE AND liEGAT l.V£ 
1S vDC +<l . 6 VDe. CHECK PHIS 36 AND 
JS f OR ? OSITlVE AND NECATIVE 6 IIDe 
+0.2 4 VOC . AIlE CORREcr PQTJ;NTIALS 
PP-< SW'l 7 

~ _____________ 'YE$ ~o~------------~ 

E~S\'l\E S1EREO AUDI O IS Al'PLlf.D TO TIlE SHREO 
(:E~ERI,TOR MO ENSURE J(''(I?ERS J! TH~OUGH J~ 
hllE CORRECT LY POS IT[()~'-O. SET TH E STE REO 
O\'SC MODUJ..f. I~ I()~'~ 51/; rOl TO OIJ1' . DOES 
AUOIO JU:TUR.'1? 

,--------YES 

FE FE CT I 'IF. S TE RE OOVSC !<ODI1t£.I 
N 

OPERATE TIl E OIJ1"PUT 
1-'"~D t:LE :-1:TER SIHTOI 
Tn L "N O R . OO£S 

INDICATE 

IS AUDIt) PRES~T AT I-InDUU: 
PIN S (L) OR PT~ 15 (ll)! 

YE5----L..S, 

DEFECT I VE RECtTLATOR 
CI RCIJ I 1'. 

DEFEe-rIVE [NPvr OR !SPlIT 
cr P.C:T CONPOm:~,. . 

U2FtCT lilt FUA (L) 
OR F1.2S (P.) CIRClJI1:RY . 

NO 
I 

E"SUA! POSiTl IIt A.~D tltCAlIVE [OEHC'!"\rf. U3 (L) OR U' (R) CO!1fO~E::>T l 
6 VOLT 38 KH Z A.'l O 11' KHZ -
SJ,' TTCllINC SlCNALS ARE PRtSENT 
.n U7. I S CHO PPED AUDl O PR.CS (~ 
AT U) PI~ 2 ,\/10 PJ~ 97 

YES ---'--~O---------. 
,--------1-------. ne'·40 

DE FE CTiVE U7 . 
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r---------------------v£ 

SET 1'>'. 0 STEREO OV5 C II(lDlIU! I N /O trT 
S~nC,i 10 OUT . DOES , liE NOl SE OR 
IlT STORTI ON DIS APPE AR1 

~------'YES NO--------------------~ 

No r Se OR OISTORTlON 

I 
rMPROPER eXC I TER OR TRAl-lsmTTm TUNING flAY 
I~TRODUCE DISTORT I ON. LOCALlZE THE P ROBLEH 
TO THE STEREO CEN ERAT OR BY SA..'lPLIN r. THE 
STEREO (:ENERATOR OUTP lTJ' . 

I 
PLACE THE STEREO ANALOG HODllLE ON 
TH E EXTENDER BOARD. CH ECK PINS 
) 4 "-"D ~ o fOR POSITIVE .... \'D NEGATIVE 
15 VDe +<1. 6 VTlC . OlEQ( PINS 36 A,\'D 
38 fOR POS I TlVE AND NEGATIVE 6 VDe 
orO . 2~ voc . AlU:. CORRECf POTENTI Al.s 
PRES f.~T ? 

--)/0 I 
J OEF1:CTI~ RECUL/,TORI 

CIRCUIT . 

I>EF'£CTIVE ST1!REO ovsr ~ IODUl£ . DOES NOI SE OR DI s rO RT : ,1 N LXlST 
IN 0><£ OR BOTII CIlANNEL> ' 

DEITCTIVE Ul C.) U2 (R). 
OR PRE-EXPHASi S ).'ETIIORX 
COKPO~'E:fT , 

BOTH aUJINl:LS----------------------------------------.., 

DEFECT1VE U8 Cl~ClJl1RY. 

• NO'---~-

r--" ES----L--NO----, 

r-1)!:--f'E--CT-"n-':"-' -U-7-. 'I I DErtC"T[H, ')6 . 
17e1 ' ~ 



POOR SEP ARA!IO~ 

rMP~()PFR EXCITEP OR TIU.NS~nTTER TUNING "AY DEGRADE 
SliPARAnO~ . IJ)CALIZE THE PROSLEY TO THE STEREO 
GENEl'1ATOR lW ~AI<:PLINr, nlE 5TEllEO GENERATOR OOTPUT. 

A NOllJlTOR C.APABLF. OF ACCURATE SEPARATION MEAsnn:-
ME~TS OF 4S TO 55 DB ~ruST BE USED. ENS~R£ THE 
'IONITOR IS NOT FREQUENCY SENSITIVE k"'lD IS OPFRA-
TINC CORRECTLY. 

PLAce TIlE STEREO ANALOG :V:ODULE ON 
THE EJcrENDE R BOARD. CHECl( PWS 
34 AND 40 FOR POSITIVE k\lD NEGATIVE 
1S VDe .6 VDe. CHECK PINS 36 AND 
38 FOR AND NEGATIV~ 6 VDC 

.24 VDe. ARE CORRECT POTE~TIALS 
? 

~---------------YES ~I'" NO 

IS SEPARATION 'TO R AND R TO 
UNIFORMLY APPROXUIA'TEL '{ 29 DB FOR 
ALL 

CHECK U6 PINS 8 AND 11 FOR 
L+R COHPONEN1" (APPROXUI.ATEL Y 
14 MILLIVOLTS FOR 100% ~{OD-

DEFECTIVE UB 
CIRCUITRY 

DEFECTIVE U6 
CIRCUITRY. 

SET TRE PILOT ON/OFF SWIrel: 
TO OFF. MODULATE ONE CHANNEL 
ONLY. MONITOR ~ODUL£ PIN 70 
WIm AN OSCILLOSCOPE AND lX 
PR08E WIUCH IS FLAt g PHASE 
AND AMPLITl.'OE TIiRDUCH 5 MHZ. 

1 
CHECK BASELINE FLATNESS AT 30 HZ 
AND 15 l<HZ. IS THE BASELINE 
FLATNESS DECRADED? 

~-----------------Yt~----L---NO--------------------~ 

1781 002 

DEFEctIVE OUTPUT HODCLE. 
REFER TO FIGIJRE 5-2 AND 
ISOLATF. THE PROBLEM USING 
THE WAV~FORMS PROVIDED 
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POOR CROSSTALK 

J 
TO MEASURE CROSSTALK, THE STEREO OVSC MODULE TNI 
OUT SWI 101 MUS T BESET TO OUT_ MINOR VARIATIONS 
IN STEREO OVSC MODULE CONTROL ADJUSTMENTS WILL 
CAUSE THE GAIN AND/OR PHASE TO BE SLIGHTLY DIFFERENT 
BETWEEN THE LEFT AND RIGHT CHANNELS. 

1 
PLACE THE STEREO ANALOG MODULE ON 
THE EXTENDER BOARD. CHECK PINS 
34 AND 40 FOR POSITIVE AND NEGATIVE 
15 VDC +0.6 VDC. CHECK PINS 36 AND 
38 FOR POSITIVE AND NEGATIVE 6 VDC 
i.0.24 VDC. ARE CORRECT POTENTIALS 
PRESENT? 

i YES 1 NO i 

DOES THE CROSSTALK VARY WITH 
FREQl'"E)lCY? 

DEFECTIVE REGULATOR II 

CIRCUIT. 

.....------yES NOI----- --------

REFER TO TABLE 3--2 AND ADJUST THE PRE
EMPH MATCH CONTROL (C4) AND THE GAIN 
MATCH CONTROL (Rl4). 

IF THE CROSSTALK IS STILL PRESENT, 
COMPARE THE GAIN OF Ul AND U2 IN TI:lE 
LEFT CHANNEL WITH THE GAIN OF U3 AND 
U4 IN THE RIGHT CHANNEL . THE GAIN OF 
EACH STAGE MUST BE IDENTICAL. REFER 
TO FIGURE 5-3 AND REPLACE TIlE AMPLIFIER 
BIASING COMPONENTS AS REQUIRED. 

REFER TO TABLE 3-2 AND ADJUST 
THE GAIN MATCH CONTROL (Rl4). 

1781-37 



38 KHZ CARRIER ON OUTPUT 

I 
PLACE THE ANALOG MODULE ON 
THE EXTENDER BOARD. CHECK PINS 
34 AND 40 FOR POSITIVE kilD NEGATIVE 
15 vDe .6 VDC. CHECK PINS AND 
38 FOR IT1VE AND NEGATIVE 6 VDC 

.24 VDC. ARE CORRECT POTENTIALS 
PRESENT? 

1781 002 

COMPARE THE DC POTENTIAL 
U3 PIN 6 AND U4 PIN 6. IS THE 
DIFFERENCE 0 + 2 MILLIVOLTS OR LESS? 

DEFECTIVE REGULATOR 
CIRCUIT. 

ADJUST Rl6 to OBTAIN A DC OFFSET 
BETWEEN U3 AND U4 OF 0 + 2 MILLIVOLTS 
OR LESS (SEE TABLE 3-2). 

IF A DC OFFSET OF 0 + 2 MILLIVOLTS 
IS NOT OBTAINABLE, REPLACE U3 AND/OR 
U4 UNTIL UNITS WITH SUFFICIENTLY LOW 
DC OFFSETS ARE FOUND AND READJUST 

1781-36 
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SECTION VI 

PARTS LIST 

6-1. GENERAL. 

6-2. Refer to table 6-1 for replaceable parts which are required for 
proper maintenance of the MS-ISR STEREO ANALOG module. Table.entries are 
indexed by component reference designator. 

WARNING: Disconnect primary power prIor to servicing. 
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Table 6-1. STEREO ANALOG Module Front Panel - 994 7989 002 

SYMBOL HARRIS PART NC. DESCRIPTION 

992 4902 001 STEREO ANALOG Module Cirtuit Board 
(Refer to figure 6-2). 

WARNING: Disconnect primary power prior to servicing. 

OTY. 
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Table 6-2. STEREO ANALOG Module Circuit Board - 992 4902 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

C1,C2 000 , 330 uF, 6V. 10% 2 

C3 000 100 pF. Mica 1 

C4 518 4 000 , 15-60 pF, Variable 1 

C5 500 000 Capacitor, 750 pF. 300V. Mica 1 

C6 000 Capacitor, 510 pF. 500V, Mica 1. 

C7 500 000 Capacitor, 240 pF. SOOV, Mica 1 

C8 5 0375 000 Capacitor, 0.01 uFo 50V 1 

C9 0049 000 Capacitor, 6.8 uF, 35V. 1 

CIO 516 03 DOD Capacitor. 0.01 uF, 50V 1 

ell 0049 000 Capacitor. 6.8 uF, 3SV. 20% 1 

el2 500 0815 000 Capacitor, 39 pF, 500V, Mica 1 

C13,C14 516 0453 000 Capacitor, 0.1 uF, lOOV, 20% 2 

CIS 500 0806 000 Capacitor, 15 pF, 500V, Mica 1 

C16,C17 5 0453 000 Capacitor, 0.1 uF, lOOV, 20% 2 

CIS 526 0049 000 Capacitor, 6.8 uF, 3SV, 20% 1 

e19 516 0453 000 Capac! tor. 0.1 uF, lOOV, 20% 1 

526 0049 000 Capacitor. 6.8 uF, 35V. 20% 1 

cn 516 04 tor, 0.1 uF, lOOV, 20% 1 

C22 1 000 68 , 500V, Mica 1 

C2 3, 526 000 tor, 330 uF, 6V, 2 
I""'! 
00 
r--

C25 500 0759 .-I 000 Capacitor, 100 , Mica 1 

C26 500 0811 000 Capacitor, 27 pF, SOOV. Mica 1 

C27 516 0375 000 Capacitor, 0.01 uF, SOV 1 

C28 526 0049 000 Ca acitor 6.8 uF 35V 20% 1 

35 

WARNING: Disconnect primary power prior to 



Table 6-2. STEREO ANALOG Module Circuit Board - 992 4902 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION OTY. 
- . 

C29 500 0841 000 Capacitor, 750 pF, 300V, 'Mica 1 

C30 SOD 0837 000 Capacitor, 510 pF, 500V, Mica 1 

C31 500 0830 000 Capacitor, 240 pF, 500V 1 

C32 516 0375 000 Capacitor, 0.01 uF, 50V 1 

C33 526 0049 000 Capaci tor, 6.8 uF, 35V, 20% 1 

C34 SOD 0815 000 Capacitor, 39 pF, SOOV 1 

C35 • C36 516 0453 000 Capacitor, O.~ uF, lOOV, 20% 2 

C37 516 0375 000 Capacitor, 0.01 uF, 50V 1 

C38 500 0811 000 Capacitor. 27 pF, 500V, Mica 1 

C39 , C40 • C41 516 0375 000 Cap aci tor, 0.01 uF, 50V 3 

C42 thru C49 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 8 

CR1 thru eR8 384 0284 000 Diode, 10D4/lN2070 8 

CR9 thru CRl2 384 0661 000 LEO, Green 4 

CR13 thru CR20 384 0431 000 Diode, IN4001 8 

FLI 484 0260 000 Filter, Dual Low Pass 1 

FL2 484 0259 000 Filter, Low Pass 1 

J1 thru J6 610 0679 000 Plug, Shorting 6 

Rl 540 1170 000 Resistor, 430 ohm, 1/2W, 5% 1 

R2 ,R3 540 1162 000 Resistor, 1 Megohm, 1/2W, 5% 2 

R4 548 0394 000 Resistor, 5110 ohm, 1/4W, 1% 1 

R5 548 1396 ODD Resistor, 8060 ohm, 1/4W. 1% 1 

R6 548 0340 000 ReSistor, 15k ohm. l/4W. 1% 1 

R7 548 1370 000 Resistor, 10Sk ohm, 1I4W. 1% 1 

36 

WARNING: Disconnect primary power prior to servicing. 



Table 6-2. STEREO ANALOG Module Circuit Board - 992 4902 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION OTY . 
~ 

R8,R9 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 2 

RlO, Rll 548 0279 000 Resistor, 2000 ohm. 1/4W 2 

R12 540 1205 000 Resistor, 1200 ohm. 1 /2W. 5% 1 

R1J 548 1396 000 Resistor, 8.06k ohm. 1/4W 1 

Rl4 550 0398 000 Potentiometer, lk ohm. 1/2W, 10% 1 

R15 548 0366 000 Resistor. 22.1k ohm, 1/4W 1 

R16 550 0922 000 Potentiometer, 10k ohm, 1/2W 1 

R17 548 0366 000 Resistor. 22.lk ohm, 1/4W 1 

RI8 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

RI9 548 0366 000 Resistor, 22.1k ohm, 1/4W 1 

R20 540 1165 000 Resistor, 3300 ohm, 1/2W, 5% 1 

R2l 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R22,R23 548 0279 000 Resistor, 2000 ohm, 1/4W 2 

R24 540 1116 000 Resistor, 1000 ohm, 1/2W, 5% 1 

R25 540 1129 000 Resistor, 1500 ohm, 1/ 2~.] , 5% 1 

R26 540 1102 000 Res is tor, 100 ohm, 1/2W, 5% 1 

R27 550 0927 000 Potentiometer, 2k ohm, 1/2W 1 

R28 550 0922 000 Potentiometer, 10k ohm, 1/2W 1 

R29, R30 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 2 

R31 550 0922 000 Potentiometer, 10k ohm, 1/2W 1 

R32,R33 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 2 

R34 548 0314 000 Resistor, 75k ohm, 1/4\.1 , Ii. 1 

R35 548 0366 000 Resistor. 22.1k ohm, 1/4W 1 

37 

WARNiNG : Disconnect primary power prior to servicing. 



Table 6-2. STEREO ANALOG Module Circuit Board - 992 4902 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION OTY. 

R36 548 0416 000 Resistor, 30.1k ohm, 1/4W 1 

R37 550 0922 000 Potentiometer, 10k ohm, 1/2W 1 

R38 540 Ull 000 Resistor, 10k ohm, 1/2W, 5% 1 

R39 540 1184 000 Resistor, 15k ohm, 1/2W, 5% 1 

R40 540 1115 000 Resistor, 470 ohm, 1/2W, 5% 1 

R4l 550 0927 000 Potentiometer, 2k ohm. 1/2W 1 

R42 540 1170 000 Resistor, 430 ohm, 1/2W, 5% 1 

R43,R44 540 1162 000 Resistor, 1 Megohm, 1/2W, 5% 2 

R45 548 0394 000 Resistor, 5110 ohm. IJ4W, 1% 1 

R46 548 0932 000 Resistor, lOOk ohm, 1J4W 1 

R47 548 1396 000 Resistor, 8060· ohm, lJ4w, 1% 1 

R48 548 0340 000 Resistor, 15k ohm, 1/4W. 1% 1 

R49 548 1370 000 Resistor, 105k ohm, 1/4W, 1% 1 

RSO 548 0279 000 Resistor, 2000 ohm, l/4W 1 

RSI 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R52 548 0279 000 Resistor, 2000 ohm, 1/4W 1 

R53 548 1360 000 Resistor, 8450 ohm. 1/4W, 1% 1 

R54 540 1205 000 Resistor, 1200 ohm, 1/2W, 5% 1 

R55 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R56 540 1111 000 Resistor, 10k arm, 1/2W, 5i- 1 

RS7 540 1105 000 Resistor, 5100 ohm, 1/2W, 5% 1 

R58 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1 

R59 540 llO5 000 Resistor, 5100 ohm, 1/2W, 5% 1 

38 

WARNING : Disconnect primary power prior to servicing. 
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Table 6-2. STEREO ANALOG Module Circuit Board - 992 4902 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION OTY. 

R60 550 0922 000 Potentiometer, 10k ohm, 1/2W 1 

R61 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R62 540 1159 000 Resistor, lOOk ohm, 1/2W, 5% 1 

R63 540 0292 000 Resistor, 22 ohm, IW, 5% 1 

R64, R65 540 0314 000 Resistor, 180 ohm, lW, 5% 2 

R66 540 0292 000 Resistor, 22 ohm, lW, 5% 1 

R67 540 1187 000 Resistor, 1300 ohm, 1 /2W ) 5% 1 

R68, R69 540 1115 000 Resistor, 470 ohm, 1/2W, 5% 2 

R70 540 1187 000 Resistor, 1300 ohm, 1/2W, 5% 1 

R71 thru R73 540 1159 000 Resistor, lOOk ohm, 1/2W, 5% 3 

R74 548 0'932 000 Resistor, lOOk ohm, 1/4W 1 

R75 thru R78 540 1159 000 Resistor, lOOk ohm, 1/2W, 5% 4 

Sl 604 0859 000 Switch, Toggle, DPDT 1 

Ul,U2 382 0473 000 Integrated Ci reui t 2 

U3,U4 382 0472 000 Integrated Circuit 2 

U5,U6,U7 382 0474 000 Integrated Circuit 3 

U8,U9 382 0472 000 Integrated Circuit 2 

UlO 382 0359 000 Integrated Circuit, MC781SCP 1 

U11 382 0471 000 Integrated Circuit 1 

Ul2 382 0470 000 Integrated Circuit 1 

Ul3 382 0360 000 Integrated Circuit, MC791SCP 1 

XUl,XU2 404 0674 000 Socket, IC, 14 Contact 2 

XU3,XU4 404 0673 000 Socket, IC, 8 Contact 2 

39 

WARNING: Disconnect primary power prior to servicing. 



Table 6-2. STEREO ANALOG Module Circuit Board - 992 4902 001 (Continued) 
~' 

REF. SYMBOL HARRIS PART NO. DESCRIPTION OlY. 

XU5 thru XU7 404 0674 000 Socket. IC, 14 Contact 3 

XUB,XU9 404 0673 000 Socket, IC, 8 Contact 2 

404 0513 000 Heat Sink, PAl-1CB 2 

410 0344 000 Insulator, Kapton 4 

612 0901 000 Jack, Printed Circuit Mount 28 

843 1603 001 Printed Board 1 

40 

WARNING : DIsconnect primary power p.rlor to servicing. 
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SECTION I 

GENERAL DESCRIPTION 

1-1. 

1-2. The STEREO DIGITAL kHz and 114 kHz 
19 kHz s 

The module also 
allows power up mode selection any s c or monaural mode, and 
interfaces with remote control of mode selection. 

1-3. 

2-1. 

Table 1-1 lis ts operat 
R STEREO DIGITAL module. 

characteristics and parameters of the 

SECTION II 

INSTALLATION 

2-2. 
lation. 

Refer to 888 1781 001, MS-lSR stereo generator, Section II, Instal-

SECTION III 

CONTROLS AND INDICATORS 

3-1. 

3-2. Figure 3-1 shows the location of each control or indicator as-
sociated with the MS-15R STEREO DIGITAL module and table 3-1 lists the con-
trols and indicators with a des tion of each item listed. Control set-
up adj ustments are listed in table 3-2. 

SECTION IV 

PRINCIPLES OF OPERATION 

4-1. 

4-2. SIGNAL GENERATION. 

4-3. OSCILLATOR. A CMOS (U4A) as a crystal oscillator 
generates a stable 456 kHz reference frequency which is used co 

1 

WARNING: Disconnect primary power prior to 
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Tab12 1-1. Technical Characteristics 

FUNCTION CHARACTERISTIC 

INPUTS 

POtVER: +6 VDC @ 0.025 amperes. 
-6 VJC @ 0022 amperes. 

CONTROL: 

Remo l e Switching +18V to +24 VDC l."iomentary Level. 

SCA-2 Inhibit (use cl in ~1S-1 5 +6 VDC for Stereo I nhibit. 
H I F.xcite r) -6 or 0 VDC for Stereo Operate. 

OUTPUTS 

SIGNAL -

Pilot 1.7V p-p Sinusodia1 19 KHZ Pi l ot. 

CONTROL ; 

Stereo switching +12 V p-p 38 KHZ Square Wave 
-12 V p-p 38 ~<HZ Sc ~are Wave 
+12 V p-p 114 KHZ Square Wave 
- 12 V p-p 114 KHZ Square Wave 

Moe:!'!. Switching +6 VDC f or selected mode 
-6 'IDe for inhib i t 

\!IfARt'JING : Disconnect primary power prior to servicing. 
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Figure 3-1. STEREO DIGITAL Module 
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WARNING: Disconnect primary power prior to servicing. 
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Table 3-1. STEREO DIGI TAL Module Con t rol s and Indicators 

CONTROL/INDICAT OR 

MONO R Switch (51) 

MONO R Indicator 
( CRJ) 

MONO L Switch (82) 

','ONO L Indicator 
~ :":R4) 

MONO L+R Swi t ch 
(S 3) 

. ONO L-t ,;, Indicato~ 
(CRS) 

STEREO Switch (S4) 

STEREO Indicator 
( CR6) 

AUTOMAT~ C PHASE 
CONTli,JL OFFSET 
Adjustment (RI9) 

PILOT FREQUENCY 
Control (Cl ) 

PILOT FILTER Adjust
ment (L1.) 

SCA I NTERJ.,OCK L+RI 
LEFT/RIGHT Prog r am 
Jumper (J2 ) 

POWER UP STEREO/LEFT/ 
RIGHr/',+R P"ogram 
Jumper (J 1) 

FUNCTION 

Enables the mono R mode to out p ut a 
mono sig:~al L'om the right channel and 
mute t he ef t ch annel. 

Indicates the mono R mode of operation is 
enabled when illuminated. 

Enab l es mono L mode to ou t p ut a mono 
sign al from th e l eft channel and mute t he 
ri gh t channe l. 

Indicate s mono L mode of operation is 
enabled whe n i l luminated. 

Enables th e monO L+R mode to ou t pu t a 
mono signal from both ste..,eo channels. 

Indicates mono L+R mode of uperation is 
enab led t ... hen ill'.Imin E -.ed. 

Enab l es ster.eo mode oper2~ion. 

Indica t es ste~2o mode of operation is 
enabled when ~lluminated. 

Adjusts phase comparator uB voltage offI set to 7..ero. 

Ad~usts frequency of p i lot signal. 

Tunes pilot low-pass filter. 

Sele cts monaura l mode ST EREO DIGITAl. 
mod ul e wi ll enter if si~ul t aneous 41 
kHz SCA an d stereophonic operation is 
a t temp t ed ( Fa c tory Se": for L+R mono) . 

Selects the mode in which the module 
wil l in itialize when power is applied 
( Factory s e t for ster.eo). 

WARNING : Disconnect primary power prior to servici ng, 
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Table ]-2. Control Adjustments 

CONTROL ADJUSTMENT 

AUTOMATIC PHASE CON- 1. Remove the module from the exciter and mount the 
TROL OFFSET Adjustment module in the exciter using the extender board pro-

) vided with the unit. 

2. Disconnect the stereo audio from the LEFT 
FRONT + and - (TBl pins 1 and J) and the RIGHT FRONT 
+ and - (TBI pins 4 and 6). 

3. Connect a 50 Hz sine{~ave to the LEFT FRONT + and 
(TBl 1 and For test purposes only~ cross 

connect the left and right exciter stereo audio uts 
out of so that L-R as follo\vs: 

TBl pin 1 to TBI pin 6 
TBI pin 3 to TBl pin 4 

4. Depress the LEFT MODULATION meter switch. ust 
the 50 Hz s1 level until the MODULATION meter 
indicates 100%. 

NOTE 

Correct adjustment of R19 use of an 
oscilloscope and Xl probe which are flat in 

and amplitude from de to 38 kHz. There 
must be no oscilloscope distortion when the 
vertical is 

5. Connect the oscilloscope to module 70. 
chronize the oscilloscope to the LEFT FRONT audio. 

6. the vertical until the zero cras-
be observed in detail. Adjust Rl9 until the 

ff points line up as shown in figure 3-2. 

7. Disconnect the oscilloscope from the module. 
Remove the module and extender board and the 
module in the exciter. 

8. Remove the 50 Hz test and reconnect the 
stereo audio 

WARNING' Disconnect prImary power prior to servicing. 
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CONTROL 

PILOT FREQUENCY 
Control (Cl) 

P ILOT FILTER Adjust
IIlen t (11) 

Table 3-2. Control Adjs utmen t s (Cont inued) 

ADJUSTMENT 

--1 

I 
I 
I 
I 

J 1781-41 

Figure 3-2. Co.nposi t e Ivavefor m 

1 . Remove t he module. Mount t h e mo dule in the e x
c iter using e xt ender board provided . 

2. Co nn e c t a freq uency co un t e r t o p in 67. 

3, Adjus t Cl to ob tain an indication of 19 kHz + 1 Hz. 

4. Disconnec t t h e fre quen cy c o unter, remove the mo d
u l e and e x t en der board, and repl ace t he IIlo dule. 

1 . Remove t he module. Moun t t he mo dule i n t he ex
c it e r us ing the ext ender boa r d p r ovid ed . 

2 . Connect an osci lloscope to module p in 67. 

3. Adjus t Ll t o obtai n a 1 .7V P-P vo l t age peak. 

4. Disconne c t t he osci l l oscope , remove t he modu l e 
and extender board, and r e place the modu l e. 

WARNING : Di sconnect pri mary power pri o r to serv ici ng . 



the 114 kHz and 38 kHz sampling s and the 19 kHz pilot (see figure 
4-1). The PILOT FREQ[ENCY control provides an oscillator frequency 
adjustment and a test point (pin 15) assists 1n oscillator frequency meas-
urements. A two counter (VlA) fall the oscillator acts as 
a buffer and ensures symmetry of the 228 kHz clock 

4-4. FREQUENCY DIVIDER CHAIN. The frequency divider chain divides 
the input clock uency from the oscillator buffer into the 114 kHz and 
38 kHz stereophonic switching signals and the 19 kHz pilot. The 
ncuS nature of the counter ensures coincident output transitions and uni-
form re among the output s 

4-5. All flip-flops in the frequency divider chain are clocked by 
the 228 kHz signal from UlA. flop A divides the 228 kHz clock by 
two to the kHz switching s al (refer to 4-2), 
flops UlB and U2B form a three counter which a 76 kHz 
s1 The kHz signal from U2A are input to 

U4B and ix counter with U3B and out-
puts the kHz 76 kHz signal and the 38 kHz 
from two counter consisting of U4C and 
which outputs the 19 kHz pilot frequency. The three signals are simulta
neous clocked out of the divider chain by latch Ull which ensures 
nous output, independent of minor differences in IC manufacture. 

SWITCHING SIGNALS. Two 38 kHz and 114 kHz outputs, each 
out of ase, are obtained the frequency divider chain. The 

s are applied to the STEREO ANALOG module through the transmission gates 
in U13 which enables the output whenever the output control gate (USD) out-
puts a HIGH ion. The switching si control the generation of the 
composite s signal. 

4-7. PILOT SIGNAL. The lot 81 is ed by a e-control-
led closed loop which is referenced to the 19 kHz output of Ull in the 
quency divider chain. Two 19 kHz uts from the divider chain, 
each signal 180 degrees out of phase, are differentially applied to two RC 

s filters. Outputs from the RC ass filters are obtained across 
C12 and the light resistor VTRS. The two outputs are sum-

med at the input to the pilot buffer amplifier (ll7) and produce a constant 
voltage with the ase shift variable 0 to 1 degrees, dependent upon 
the resis tance VTRS. HUe r U7 buffers the shit ted s and 
drives the filter which ensures that the output the module will 
be a pure sinewave. The PILOT FILTER control provides an adjustment to 

the ass filter. Th~ pilot signal is applied to the STEREO ANALOG 
module for addition into the stereophonic 

4-8. is sampled bv 
comparator senses zero 19 kHz pilot signal 

a square wave of the same phase. The output of UB drives tran
sistor Q2 as a buffer which provides a fast rising edge to trigger ase de
tector U9. The DC voltage 0 of U8 is usted to zero by the AUTOMATIC 

WARNING: Disconnect primary power 10 serviCing. 
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PHASE CONTROL OFFSET (RI9). As long as the phase of the regenerated square
wave from Q2 and the frequency reference from Ull coincide exactly, the cir · 
cuit is considered correclly phased. If the phase of the pilot lags the 
reference signal, CR2 will conduct. If the pilot phase leads the reference 
signal, CRl will conduct. Any discrepancy in pilot phase will cause pulses 
from the Modes to charge or discharge capacitor C20. T'-!e voltage on C20 is 
buffered by Ql and acts as the control voltage for ~ight deper:dent resistor 
VTRS. This charge determines the current ·~hrough VTRS and controls the 
phase shift a :': U7. The correction will continue until tr-e phase of the pilot 
maLches the phase reference to U9. Test points are provided at the out-
put of buffer Q2, the output of diodes CRl and CR1, and at the output of 
driver Ql. 

4-9 CONTROL CIRCUITS. 

4-10. MODE SELECTIO\ . Stereophonic/monaural mode selec~ion and latch-
ing is performed by three DC flip flops. The DC flip flops are impleme.1ted 
by pairs of c ~oss-coupled NN~D gates which are controlled by levels rather 
than transitions. When a mode is selected, either by depressing a mode 
switch or by app : ying an i~put on the selected remote control input, ~ mo
mentary LOW (-6 VDC) sets the associated flip flop and r esets the rem8lnlng 
flip flops. When all fl i p flops are reset, the module will enter the stere
oph on i c mode. 

4-11 . Depressing switch Sl wi~l set the MONO R fl~p flop (USB and ~6A), 
depressing switch S2 will set the MONO L flip Lop (USA and DIDB) , and de
pressing switch S3 will set the MONO L'R flip flop (USe and U6B). As each 
pair of f~ip flop is set for a particular function, the remaining fli~ flops 
are reset. As each mode is selected, ~he corresponding indicator on the 
module front panel will illuminate and the respective mode se~ection line 
to the STEREO ANALOG module will be driven lIIGH. 

4 12. Depressing switch S4 (STEREO) resets all flip flops and enables 
the stereophonic mode. T~is condition causes the stereo control gate (UIDA) 
to output a LOW condition and enable the frequency divider chain The signal 
also causes the outp u t contro~ gate (U5D) to output a HIGH and enable the 
switching signal ou t put, activate the stereo mode selection line and illumi
nate the :,TEREO indicator (CR6) througl- driver Q6. 

4-13. SCA INTERLOCK. Operation of 41 kHz SCA simu1tan2ous1y with 
stereo results in mutual ~.',l.terference because the 41 kHz SeA and the stereo 
L-R difference channel occupy the same spectrum. The STEREO DIGITAL 
mocL.lle contains circuitry which inhibits stereo operation when it receives 
a 41 kHz SeA presence sig~al from an SeA generator. This circu~t does not 
function when used in the MS-ISR stereo generator mainframe. It functions 
only in ~he MS-IS FM exciter mainframe when used with a ~1 kHz SCA generator. 

8 

WARNING: Disconnect primary power prior to servicing. 
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WARNING: Disconnect primary power prior to servicing . 



4- 14 . P01..J"ER UP MODE SELECTION . When power is applied, capacitor C29 
is di s charge . Un til t h e capaci t or fully charges t hrough diode CR12 , a 
LOH condition will exist on the mode selection line determined by t he 
posit i on of POWER UP j umpe r J1. This will initilize the e quipmen t i n the 
selected mode at power application . Resistor R37 acts as a bleeder to 
ensure capacitor C29 discharges when power is removed . 

4- 15 . REMOTE CONTROL. Remote control mode sele ction i s provided by 
optical isolator U12. The input side of the optical i solator is protected 
f rom r evers e bias by diodes CR8. CR9. CRlO, and CRll. Current l imiting 
resistors for each remote control input are located on the RFI fi lte r. 
Remote control mode se l ection consists of application of a positive 18 to 
24 VDC potential on the part i cular i npu t l ine. 

4- 16 . POWER . 

4- 17. DC power i s ob~ained f :: om regl'.'.ators on t~le STEREO ANA:.OG module. 
Positive six v::: lts DC enters the module on pin:.; 35 and 36 an"'; negative six 
volts DC enters the module on pins 37 and 38, 

SC:CTIO"J V 

5-1. CORRECTIVE MAINTENANCE . 

5-2. The MS -15R stereo generator module mainten ance philosophy consists 
o f problem isol at i on to a s?ecific 2rea or individual component and subse
quen t isolation and replacement of the de f ective component. 

5-3, TROUBLESHOOTING. 

5-4 . I n event of problems, the trouble a rea mus t first be i s olate d t o 
a specif i c area . Most troub l eshooting consists of vi s ual che cks . The 
OUTPUT module me ter , fuse Fl , an d the indi cat o rs on eC'ch module should be 
used to det ermin e in wh i ch a rea t he malfunct ion exi sts. All module powe~ 
s upp l i es are equippe d wi th LEDs ,.;rhi ch i n dica te t he mocl,le power supply 
st a tus. A single dark LED wo ul d indi cate a problem ti~sociat ed with an 
i ndividual module mon ol i t hi c vo l t age regulato r. A consistent pattern of 
dark LEDs however, would i ndicate stereo generator de dis t ribut ion bus 
fault. 

5-5 . Once t he trouble is isolated t o a s pecific area, refer to ~he 
theo ry s e ct i on of t h i s Ulanual f or ci rcuit discus s i on to aid ~_ .1 pr oblem 
reso lution. Tabl e 5-1 lis t s typ ical troub le s ymptoms per.taining to t he 
individual modul e opera tion with re ferences t o f ault isolation di agrams 
lis tin g probable c a uses and corre ctive a ctions. A corrective action given 
for a troubl e symptom is no t n ecessari l y the only answer t o a problem. It 
only tends to lead the r epai r man into the are a that may be causing t he 
tro uble . An e xten der b oard (Harris PN 992 5246 00 1) is provid e d with th e 
ster eo genera t or to assist in t r oorileshoo ting. 
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Table 5-1. STEREO DIGITAL Module Fault Isolation Index 

SYHPTON DEFECT /REFERENCE 

NO PILOT. Figure 5-4. 

PILOT OUT OF PHASE. Figure 5-5. 

NO STEREO SWITCHING Figure 5-6 . 
SIGNAL OUTPUT. 

LOCAL AND REMOTE MODE Figure 5-7. 
SELECTION INOPERATIVE 
(any mode). 

REMOTE MODE SELECTION Defective U12. 
INOPERATIVE (any 
mode) . 

WARNING: Disconnect primary power prior to servicing. 
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In event parts a re required , refer to Section VI, Parts List. The following 
infor mat i on is contained i n this s e ction a an aid to main ten an ce : 

REFERENCE TITLE NUMBE R 

Figure 5- 1 STEREO DIGI TAL Mod ul e Parts Layo ut - - -- - -

'::'able 5-2 STE REO DIGIT AL Module Par t s I ndex - - - - --

Fi f:;:tre 5- 2 STEREO DIGIT AL Mod ul e i.J aveforms - ---- -

Figur e 5-3 STL,tC DIGIT AL Mod ule Sche mat ic 852 8407 001 

1/: 

WARNI NG; Di sconnect pri mary power prior to serv icing . 
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Figure 5-1. STEREO DIGITAL Module Parts Layout 
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WARNING : Disconnect primary power prior to servic ing . 



~ 
lJ 
Z 
Z 
C> 

a 
(fJ 
o 
o 
:;) 
;:) 

CD 

2 
"'0 

3 
III 
-< 
'0 
o 
~ 
(!) ..., 
'0 
:::!. 
o ..., -o 
fh 
(!) 

< o 
~ 

co 

~ 
0"> 

SYMBOL 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
CI0 
ell 
C12 
C13 
C14 
CIS 
C16 
C17 
C18 

Cl9 
C20 
C2l 
C22 
C23 
C24 
C2 5 
C26 
C'2 7 
C28 

LOCATION 

Dl 
Dl 
DI 
C2 
C2 
C3 
D3 
C2 
B3 
B3 
B2 
B2 
C2 
C2 
B2 
B2 
C3 
c3 
C3 
B2 
C2 
C2 
A3 
A3 
A2 
A3 
Al 
A3 

[00 T8L1 

Table 5-2 . STEREO DI GI TAL Module Parts Index . 

SYMBOL LOCATION SYMBOL LOCATION I SYMBOL LOCATION 
~ 

C29 A3 CRI0 Al Rl Dl 
C30 A3 CRll Al R2 C2 
C31 Bl CR12 A3 R3 . DI 
C32 Bl R4 C3 
C33 BI R5 C2 
C34 Bl R6 C2 
C3S Bl R7 B3 
C36 Bl R8 B3 
C37 D2 VTRS 82 R9 B2 
C38 D2 RI O B2 
C39 -- Rll B2 
C40 C2 Jl AJ R12 B3 
C41 C3 J2 B3 R13 B2 

Rl4 B2 
R1S B2 

Ll C3 Rl6 B2 
R17 C2 
Rl8 C2 

Ql B2 RI9 C2 
CRI C2 Q2 C2 R20 C2 
CR2 C2 Q3 A2 R2I C2 
CR3 A3 Q4 A2 R22 A3 
CR4 A2 Q5 Al R23 A3 
CRS A2 Q6 Al R2 4 A2 
CR6 Al Q7 B3 R2 5 A2 
CR7 A3 R26 A3 
CR8 Al R2 7 --

CR9 Al R2 8 A3 
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SYMBOL LOCATION 

R29 Al 
R30 AZ 
R31 B2 
R32 A2 
R33 Al 
R34 Al 
RJ5 Al 
R36 B3 
R37 A3 
R38 A3 
R39 D2 
R40 D2 
R41 D2 
R42 D2 
R43 DJ 
R44 D3 
R45 C2 
R46 B3 
R47 Al 

Table 5-2. STEREO DIGITAL Hodu1e Parts Index (Continued) 

SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION 

51 A3 
52 A2 
53 A2 
54 Al 

UI C3 
U2 D3 
U3 D2 
U4 D2 
US A2 
U6 A2 
U7 C2 
U8 C2 
U9 C2 
UIG A3 
Ull D2 
U12 Bl 
U13 D2 

Y1 Cl 
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D£ i~cr I VE IJIRlliG ASSOCIATED 
\JUH STEREO DICn:c!. MODULE 
PIN 67 PYJ SreMO ANAlOG 
MODULE PIN &8. 

Df:FECTH'E 

PLACE THE ~rEREO DIGITAL ~ODULR 
ON Til" ElIT~)jllER 80ARD. CHECK 
PINS 35 AND 37 FORPOSlTIIIE 
AND NEGATIVE ,;, IIDC :tD. 24 VDC. 
IS CORRECT P()T:;I'ITJ:AL ;>RESEWr· 

MGULATOR CI RCUIT 
ANALOG MODULE:. 

1l'"'4~ 
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PILOT OUT OF PHASE 

PLACE THE STEREO DIGITAL MODULE 
ON TH E EXTEN DE R BOARD. CHECK PINS 
35 AND 37 FOR POSITIVE A."lD NEGATIVE 
6 vue +0. 24 VDC. 
IS CORRECT POTENTIAL PRESENT? 

YES NO 

I I I IS PILOT PRESENT AT ua I I 
DEFECTIVE REGULATOR CIRCe!T 

PIN 7? IN STEREO ANALOG MODULE. 

YES I NO 

I 
COMP ARE THE PILOT PHASF: I DEFECTIVE U8 CIRCUITRY.' 
AT UB PIN 7 \V!TH U8 PI:; ) 
IS THE PHASE IDENTICAL? 

YES I NO 

I 
I~~ THE PILOT PRESENT ~1 

2 COLLECTOR? 
I ADJUST R19 FOR MINIMUM OFFSET . • 

YES NO 

I I 
CHECK U9 PINS 13 AND 2 FOR IDEFECTIVE Q2 C1RCUITRY., 
PULSES PROPORTIONAL IN WIDtH 
TO THE PHASE ERROR. ARE THE 
PULSES PRESENT? 

YES I NO 

I I 
DE FE crIn P\iAS£ CORRE CTT' I DEFECTIVE U9 CIRCUITRY. 1 
(CRI, CR2, C20, Q1. v ..... 
ASSOCIATED COMPONENT. 
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LOCAL AND REMOTE MODE SELECTION INOPERATIVE (ANY MODE) 
i 

r 

I 

PLACE THE STEREO DIGITAL HODULE 
ON THE EXTENDER BOARD. CHECK PINS 
35 AND 37 FOR POSITIVE AND 
NEGATIVE 6 VDe +0.24 VDC. 
IS CORRECT POTENTIAL PRESENT? 

YES NO 

1 
DETERMINE WHICH MODE IS NOT 
OPERATIVE AND MONITOR THE 
RESPECTIVE MODE SIGNAL OUTPUT 
FROM THE MODULE (PINS 5, 7, 9, 
OR 11. 

DEFECTIVE REGULATOR CIRCUIT 
IN STEREO ANALOG MODULE. 

DEPRESS THE SWITCH FOR THE 
DEFECTIVE MODE. THE MODULE 
MODE SIGNAL OUTPUT WILL 
CHANGE TO A +6 VDe LEVEL 
AND REMAIN HIGH. IS THE 
CORRECT POTENTIAL PRESENT? 

YES l NO 

J 
MONITOR THE BASE OF EACH LED DRI VER 
TRANSISTOR (Q3, Q4, Q5, AND Q6) AND 
DEPRESS THE SWITCH FOR THE DEFECTIVE 
MODE. THE BASE WILL CHANGE TO A 
POSITIVE VOLTAGE AND REMAIN HIGH. 

MONITOR THE INPUT TO THE DEFECTIVE GATE 
AND DEPRESS THE RESPECTIVE MODE SWITCH. 
THE LEVEL WILL CHANGE FROM +6 VOC TO 0 
voe WHEN THE MODE SWITCH IS DEPRESSED. 
IS THE CORRECT POTENTIAL PRESENT? 

USE THIS INFORMATION TO ISOLATE 
DEFECTIVE MODULE WIRING. YES 

DEFECTIVE GATE IN US, U6, OR UIO 
AS APPLICABLE. 

I NO 

rCHECK THE HODE SWITCHES 
, AND POWER SUPPLY 
I CONNECTION. 
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SECTION VI 

PARTS LIST 

6-1. GENERAL. 

6-2. Refer to table 6-1 for replaceable parts which are required 
for proper maintenance of the MS-1SR STEREO DIGITAL module. Table entries 
are indexed by component reference designator. 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-1. STEREO DIGITAL Module Front Panel - 994 7990 002 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

------ 992 4901 001 STEREO DIGITAL Module Circuit Board 
(Refer to figure 6-2). 
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Table 6-2. STEREO DIGITAL Module Cir cuit Board - 992 4901 001 
~ 

REF. SYMBOL HARRIS PART NO. DESCRIPTION ory. 

e1 518 ()054 000 Capacitor, 15-60 pF, Variable 1 

C2 500 0803 l)00 Capacitor, S pF, 500V, Mica 1 

C3 500 0759 000 Capacitor, 100 pF, 500V. Mica 1 

C4 thru C7 516 0375 000 Capacitor, 0.01 uF, 50V 4 

CB thru Cll 516 0063 000 Capacitor, 0.002 uF, lkV 4 

C12 500 0833 000 Capacitor, 390 pF, 500V, Hics 1 

C13 500 0804 000 Capacitor, 10 pF, SOOV, Mica 1 

C14, Cl5 526 0049 000 Capacitor, 6.8 uF, 3SV, 20% 2 

C16 516 0375 000 Capaci tor, 0.01 uF, 50V 1 

e17 500 ()842 OOD Capacitor, B20 p F, 300V, Mica 1 

C18,C19 508 0414 000 Capaci tor, 0.01 uF, 50V, 5% 2 

C20 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 1 

e21, C22 516 0453 000 Capacitor, 0.1 uF, 100V, 20% 2 

C23 thru e28 516 0375 000 Capacitor, 0.01 uF, 50V 6 

C29 526 0340 000 Capacitor, 1 uF, 35V, 10% 1 

C30 thru C36 516 0375 000 Capaci tor, 0.01 uF, 50V 7 

C37,C38 526 0049 000 Capacitor, 6.8 uF, 35V, 20i. 2 

C40,C41 516 0375 000 Capacitor, 0.01 uF, 50V 2 

CRl, CR2 384 0205 000 Diode, Silicon, 1N914 2 

CR3,CR4 384 0662 000 LED, Red 2 

CR5 384 0664 000 LED, Yellow 1 

CR6 384 0661 000 LED, Green 1 

CR7 384 0205 000 Diode, Si !icon, 1N914 1 

27 

WARNING: Disconnect primary power prior to servicing. 



Table 6-2. STEREO DIGITAL Module Circuit Board - 992 4901 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION OTY. 

eR8 thru CRll 384 0431 000 Diode, lN400 1 4 

CR12 384 0205 000 Diode, Silicon, IN914 1 

J1,J2 610 0679 000 Plug, Shorting 2 

Ll 492 0363 000 Inductor, Variable 1 

Ql 380 0319 000 Transistor, HPS Al4 1 

Q2 380 0190 000 Transistor, 2N3906 1 

Q3 thru Q7 380 0319 000 Tr ansis to r, MPS A14 5 

RI 540 0153 000 Resistor, 22 Megohm, 1/2W, 5% 1 

R2 540 1165 000 Resistor, 3300 ohm, 1/2W, 5% 1 

R3 540 1159 000 Resistor, lOOk ohm, 1/2W, 5% 1 

R4 540 1162 000 Resistor, 1 egohm, 1/2W, 5% 1 

R5 thru R8 540 1153 000 Resis tor, 8200 ohm, 1/2W, 5% 4 

R9 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

RIO 540 1162 000 Resistor, 1 Megohr.1. 1/2W, 5% 1 

Rll 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

Rl2 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1 

R13 540 1129 000 Resistor, 1500 ohm, 1/2W, 5% 1 

R14 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1 

R15 540 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

R16 540 1159 000 Resistor, lOOk ohm, l/2W, 570 1 

R17 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1 

RIB 540 1111 000 Resistor I 10k ohm, 1/2W, 5% 1 

RI9 550 0913 000 Potentiometer, 5k ohm 1 

28 
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Table 6-2. STEREO DIGITAL Module Circuit Board - 992 4901 001 (Continued) 
.. . 

REF. SYMBOL HARRIS PART NO. DESCRIPTION OTY " 

R~O 540 1122 000 Resistor, 47k ohm, 1/2W, 5% 1 

R21 thru R29 540 1111 000 Resis tor, 10k ohm, 1/2W, 5% 9 

R30 540 1116 000 Resistor, 1000 ohm, 1/2W, 5% 1 

R31 540 1162 000 Resis to r, I Megohm, l/ 2W, 5% 1 

R32 thru R36 540 1159 000 Resistor, lOOk ohm, 1 /2W, 5% 5 

R37 540 1212 000 Resistor, 220k ohm, 1/2W, 5% 1 

R38 540 1159 000 Resistor, lOOk ohm, l!2W, 5% 1 

R39 , R40 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 2 

R41 thru R44 540 1162 000 Resistor, 1 Megohm, l / 2W, 5% 4 

R45 540 1159 000 Resistor, lOOk ohm, l/2W, 5% 1 

R46 540 1162 000 Resistor, 1 Me "gohm, 1/2W, 5% 1 

R47 540 1116 000 Res is tor, 1000 ohm, 1/ 2\~ , 5% 1 

S1 thru 54 604 0866 000 Switch, Pushbutton 4 

UI 382 0466 000 Integrated Circ uit, Di gital 1 

U2 382 0397 000 Integrated Cir cuit 1 

U3 382 0466 000 Integrated Circuit, Digital 1 

U4 382 0287 000 In tegrated Circuit 1 

US 382 0288 000 Integrated Circuit 1 

U6 382 0396 000 Integrated Ci rcuit 1 

U7 382 0472 000 Integrated Circuit 1 

UB 382 0452 000 Integrated Circuit, Comparator 1 

U9 382 0397 000 Integrated Circuit 1 

U10 382 0396 000 Integrated Circuit 1 

" " 
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~2b1e 6-2. STEREO DIGI TAL Module Ci rcuit Board - 992 4901 00 1 (Continued) 

REF . SYMBOL HARRIS PART NO . DESCRIPTION OTY . 

Ul1 387 0548 000 Inte gr ated Circuit , CD4042CN 1 

U12 382 05 10 000 I ntegr ated Ci rcuit, ILQ- 74 1 

13 382 0474 000 I ntegrated Circuit 1 

VTRS &70 003'3 000 Light Dependent Resis t or 1 

XUl 404 0675 000 Socke t , I C, 16 Con t act 1 

XU 2 404 0674 000 Socket , IC, 14 Contact 1 

XU3 404 06/5 GUO Socket, I e 16 Contact 1 

XU4 thru XU6 404 0674 000 Socket, Ie , 14 Con tact 3 

XU 7 ,XU8 404 0673 OUo Socket , IC, 8 Contact 2 

XU9 , XUlO 404 0674 000 Socket, I e, 14 Contact 2 

XU 11 , XUl2 4C!: 0675 000 Socket, I e, 16 Contact 2 

XUl3 404 0674 OC O Socket, IC, 14 Cor. La c. t 1 

XYl 404 0267 000 Socket. Crystal 1 

Yl 444 2534 000 Crystal, 456.00 kHz 1 

612 0901 000 Jack, Printed Ci rc.uit Mount 14 

843 159 7 DC ~. Pr inted Boar d 1 
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SECTION I 

GENERAL DESCRIPTION 

1-1. 

1-2. The STEREO OVSC module provides a filtering process 
which operates of limiters to limit the on FM stereo-
phonic transmission to two percent maximum on any program material proc-
essed any limiter. • a two to six dB increase in loudness can be 
achieved due to elimination of overshoot with no other Ie effect, which 
allows high signal to be maintained without 8 1 quality. 
Low-pass filters prevent audio interference with the kHz pilot signal and 
eliminate interference between the L+R and L-R si The lters are trans-
parent to audio within + 0.5 dB of the passband of 30 Hz to 15 kHz and provide 
60 dB of attenuation at 19 kHz and above. Indicators on the module front panel 
aid in level setup and provide overshoot limit indications operation. 

1-3. TECHNI CS. 

1-4. Table 1-1 lists ope characteristics and of the 
MS-l5R STEREO OVSC module. 

SECTION II 

INST ALLAT ION 

2-1. 

2-2. Refer to 888 1781 001. MS-15R stereo • Section II, 
Ins tallation. 

SECTION III 

CONTROLS AND INDICATORS 

3-1. 

3-2. shows the location of each control or indicator as-
sociated with the MS-l5R STEREO OVSC module and table 3-1 lists the controls 
and indicators with a 
ments are listed in table 

of each item listed. Control ust-

1 

WARNING: Disconnect power to 



Table 1-1. Technical Characteristics 

FUNCTION CHARACTERISTIC 

INPUTS 

POWER: 

SIGNAL: 

LEFT AND RIGHT CHANNEL AUDIO 

OUTPUTS 

2 

OVERSHOOT COMPENSATION (METERING) 

LEFT AND RIGHT CHANNEL OVERSHOOT 
COMPENSATED AUDIO 

+20 Vdc @ 0.100 amperes. 

-20 Vdc @ 0.120 amperes. 

Pre-emphasized 1.41 Volts Peak for 100% 
modulation. 

5.36 Volts Peak indicates 100% over
shoot. 

DTR low-paes filtered 0.707 Volts Peak 
for 100% modulation. 

WARNING: Disconnect primary power prior to servicing. 



~igure 3-1. STEREO OVSC Module 
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Table 3-1. STEREO OVSC Module Controls and Indicators 

CONTROL/INDICATOR FUNCTION 
-------------------~--------------------------------------~ 

-lSV Indicator (CR25) Illuminates to indicate the STEREO OVSC 
module -15 volt regulator is operational, 

+lSV Indicator (CR26) Illuminates to indicate the STEREO OVSC 
module +15 volt regulator is operational. 

R AD] OuT Control 
(R33) 

R ADJ IN Control 
(RIO) 

RIGHT Indicator 
(CR28) 

IN/OUT Switch (51) 

Adjusts the right channel output thresh
old to the STEREO OVSC module. 

Adjusts the right channel input thresh
old to the STEREO OVSC module. 

Indicates operation of the right channel 
overshoot control circuitry when il
luminated. 

IN position: Enables operation of the 
DTR filter. 
OUT position: Enables the conventional 
low-pass filter. 

LEFT Indicator (CR27) Indicates operation of the left channel 
overshoot control circuitry when il
luminated. 

L ADJ IN Control (R64) Adjusts the left channel input threshold 
to the STEREO OVSC module. 

L ADJ OUT Control 
(R87) 

Left Channel Pre
amplifier Offset 
Adjust (R94) 

Right Channel Pre
amplifier Offset 
Adjust (R93) 

Adjusts the left channel output threshold 
from the STEREO OVSC module. 

Adjusts DC voltage offset of left channel 
preamp lifier. 

Adjusts DC voltage offset of right chan
nel preamplifier. 



CONTROL 

L ADJ OUT Control 
(RB7) 

L ADJ IN Control 
(R64) 

R ADJ OUT Control 
(R3 

R ADJ IN Control 
(RIO) 

Table 3-2. Control ustments 

ADJUSTMENT 

ustment of the DTR filter consists of set 
internal compensation thresho to a level corres-
ponding to 100% modulation as 

1. Set the STEREO OVSC module IN/OUT switch to IN. 

2. Adjust all four STEREO OVSC front panel 
cant rols to the maximum clockwise position. These 
controls are four turn ers without s at 
the end of their range. 

3. Depress the STEREO DIGITAL module STEREO switch. 
The STEREO indicator will illuminate. 

4. Disable the seA 

5. Disconnect the left and right inputs from the 
LEFT (-) and and RIGHT (-) and (+) connections on 
the rear of the stereo (TBl terminals 7 and 
9, 10 and 12. 

6. App a 400 Hz sinusoidal signal at +10 dBm into 
the left channel only at TBl termin 7 and 9. 

7. e the OUTPUT module meter switch to B-BAND. 

8. Adjust the sinusoidal level until the 
meter indicates 97% total modulation. 

9. Operate the OUTPUT module meter switch to L. The 
meter will indicate The apparent 3% discrepancy 
is due to the normal phase relationships the 
pilot and the 38 kHz DSB al. 

10. Adjust the STEREO OVSC module L ADJ OUT control 
counterclockwise until the LEFT indicator illuminates. 

ust the control clockwise until the indicator just 
goes out. 

11. ust the STEREO OVSC module L ADJ IN control 
counterclockwise until the LEFT indicator illuminates. 
Adjust the control clockwise until the indicator t 
goes out. 

12. Disconnect the 400 Hz sinusoidal s 
left channel. 

WARNING: Disconnect primary power to servicing. 

from the 
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Table 3-2. Control Adjustments (Continued) 

CONTROL ADJUSTMENT 

Left Channel Pre
amplifier Offset 
Adj us t (R94) 

Right Channel Pre
amplifier Offset 
Ad j us t (R9 3) 

6 

13. Apply the 400 Hz sinusoidal signal at +10 dBm into 
the right channel only at TBl, terminals 10 and 12. 

14. Operate the OUTPUT module meter switch to B-BAND. 

15. Adjust the sinusoidal signal until the meter in
dicates 97% total modulation. 

16. Operate the OUTPUT module meter switc\l to R. The 
meter will indicate 100%. The apparent 3% discrepancy 
is due to the normal phase relationships between the 
pilot and the 38 kHz DS B signal. 

17. Adjust the STEREO QVSC module R ADJ OUT control 
counterclockwise until the RIGHT indicator illuminates. 
Adjust the control clockwise until the indicator just 
goes aut. 

18. Adjust the STEREO OVSC module R ADJ IN control 
counterclockwise until the RIGHT indicator illumin
ates. Adjust the control clockwise until the indi
cator just goes out. 

19. Disconnect the 400 Hz sinusoidal signal from the 
right channel input and reconnect the audio inputs to 
the left and right channels. 

1. Remove the module from the stereo generator and 
remove the side cover. 

2. Mount the module in the stereo generator using the 
extender board provided with the stereo generator. 

3. Connect a DC millivoltmeter to pin 6 of U12 in the 
left channel or UI in the right channel. 

4. Adjust R94 in the left channel or R93 in the right 
channel to obtain a DC indication of 0 Vdc + 0.01 Vdc. 

5. Disconnect the millivoltmeter from the module, 
remove the extender board, replace the module side 
cover, and replace the module in the stereo generator. 

WARNING: Disconnect primary power prior to servicing. 



SECTION IV 

PRINCIPLES OF OPERATION 

4-1. 

4-2. GENERAL INFORMATION. 

4-3. The STEREO OVSC (overshoot module provides 15 kHz 
ass g of the left and channel audio s als to mod-

ulation of the carrier to prevent interference with the kHz and to 
eliminate interference between the L+R and L-R signals. Low-pass filtering 
allows high dynamic separation and eliminates the raspy noises characteristic 
of harmonic interference between L+R and L-R. 

4-4. Overshoot is us caused by the fect of low-pass filtering 
the audio to remove signals above 15 kHz. A conventional low-pass filter 

two t characteristics of the ut In addition to 
the amplitude response versus frequency, the filter also changes the 

phase relationships among different frequencies within the filter passband. 

4-5. the p asized output of most FM limiters is ac
curately amplitude-limited. this is not necess true after the limiter 
output has been ass filtered. The filter output may ring and overshoot 
above 100% modulation even the is constrained to The over-
shoot is due to (1) elimination of harmonics which serve to reduce ampli-
tude, and (2) non~uni time delay (nonlinear phase) which rearranges signal 
components in time such that new peaks result. The MS-15R Dynamic Transient 
Response filter filters the limiter output with no more than 
two percent overshoot, high modulation levels to be maintained with 
no loss of audio quality. 

4-6. MODULE SET UP. 

4-7. The audio signal input to the stereo generator should be processed 
an FM type limiter. that is. a limiter with pre-emphasis protection. 

Use of an ~~ limiter or no limiter at all after pre-emphasis will result in the 
input excee certain module internal overshoot thresholds. 
If normal audio exceeds these thresholds, the module will assume the s1 to 
be overshoot and limiting and distortion will result. If the audio is 
correctly limited~ overshoots will exceed the internal thresholds producing 
limit which will not result in distortion. Refer to New Filt Proc-
ess for Optimal Overshoot Control" in AppendiX A. 

~ rD'!/ 

4-8. Because che OrR filt::t:resupposes thac the input audio s1 
has been properly amplitude limited to exact 100% modulation, it is 
tant to ensure that audio levels the limiter to the exciter are exact. 
This is considerably more tant with the MS-1SR than with conventional 
stereo generator. If the limiter is d to the stereo generator at 
80% modulation. the DTR Iter will eliminate overshoots above 100% but will 
allow overshoots to extend from to 100% modulation. In this case the mod-

ion meter will show that 100% modulation is be maintained when in fact 
it is only overshoots that are 100% program material peaks 
at 80% modulation. 

7 

WARNING: Disconnect primary power prior to servicing. 



On the other hand, if the limiter is the stereo at a 
level to 120% modulation, the DTR filter thresholds will assume 
that normal program peaks are overshoots, and severe distortion will result. 
For optimum loudness with no degradation of audio • the the 
limiter to the exciter audio inputs should be maintained 

When the DTR filter is in use. 
that the exciter audio inputs are not even 
checked operating the OUTPUT module meter 
level indicated the meter. The output of 
ed to the 100% level on the meter. 

care must be observed so 
overdriven. This may be 

switch to L or R and noting the 
the FM limiter be us t-

4-10. Due to the unconventional DTR technique, if it is desired to in-
crease modulation, the output level of the FM limiter should not be increased. 
The STEREO ovSC module will assume the increase is overshoot and limit the 
s accordin This will result in distortion but no increase in modula-
tion. To increase modulation, the STEREO ANALOG module COMP LEVEL control 
should be adjusted. 

11. Normally the STEREO OVSC module and the STEREO ANALOG module will 
be used together in which case the STEREO ANALOG module 
used 1n the DTR fil process. The STEREO OVSC module 
provided to the overshoot control circuits and 

B filtering if desired. 

4-12. Some FM limiters contain low-pass filters notch filters at 
their When such a limiter is used with the MS-15R stereo r 
there a duplication of circuitry) but the filters in the limiter will 
overshoot. the limiter less effective. For maximum modulation without 
filter overshoot, the internal low-pass filters of these FM limiters should be 
disabled. In most cases this will be a simple reversible 

13. The DTR filter must be disabled to measure crosstalk as the 
the filter is not exactly the same between channels. The 

gain and phase will affect crosstalk, but not 
sonable crosstalk measurements will be obtained us the DTR 
ever, stated will be guaranteed only in the conventional 
mode with the IN/OUT switch set to OUT. 

Rea
How-
lter 

4-14. Since some PM limiters have finite attack times non-
uniform characteristics, it is preferable to set up limiter levels 
with actual programming rather than with test tones. Steady-state test tones 
do not take into account attack times. Nor do they check limit level at 
any more than one at a time. Therefore, it is advisable to select 
musical p with a wide spectral distribution as a test signal. With 
p applied to the limiters at a level sufficiently high such that 
they are in limit, uat the left and right audio output levels of 
the limiters such that the L and R meter switch positions on the OUTPUT module 
indicate modulation on 

8 
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4-15. SIMPLIFIED DESCRIPTION. 

4-16. The DTR filter two ass filters. an a ass filter, 
an input threshold , and an output level er. A block diagram is 
provided in 4-1. 

4-17. The first filter has a cutoff frequency of 15 kHz. The second 
f1 has a cutoff frequency of 17.5 kHz and is preceeded by an all-pass 
filter which linearizes the phase DC to the cutoff of 
the first filter (IS The combination of the all-pass filter and the 
second low-pass filter presents a uniform time delay of approximately 100 
microseconds between DC and 15 kHz. Since the and of the first filter 
is contained within the linear and of the second filter, the second 
filter changes neither the phase nor amplitude relationships of the first out
put but adds only time de 

4-18. If the first ass filter overshoots. the second ass 
filter will overshoot 100 microseconds later. The inverse is also true: if 
the first filter does not overshoot, the second filter will not overshoot. 
The overshoot is controlled the threshold which passes only peake 
which exceed 100% modulation ). The ope~ation a threshold cl 
per is the inverse of a conventional clipper. As a conventional clipper pre-
vents the amplitude from a certain level, a threshold clipper 
will not pass a unless the signal tude a certain level. 
Then, on the portion of the signal which exceeds the threshold will be out
put and therefore may be used to separate overshoots from the signal level. 
In the MS-1S. overshoots from the threshold er are cally sub-
tracted the 15 kHz filter output in a sum amplifier to e cancel 
overshoots applied to the all-pass filter. 

4-19. The of the a1 
module th the STEREO ANALOG module filters and back to 
the STEREO OVSC module. Due to several proc-
ess, the second filter will occasionally overshoot a few percent, however 

the overshoots will produce ne e harmonic components 
The filtered audio is routed the clipper which passes levels 
corresponding to modulation levels of less than 100% only. The filtered over-
shoot compensated audio is then ut to the STEREO ANALOG module. 

4-20. Comparators across the clipping diodes sense whenever overshoot 
correction occurs. The comparator are wi ed and drive a one shot 
timer which illuminates the LEFT or RIGHT LEOs to provide a visual indication 
of overshoot correction . 

4-21. DETAILED DESCRIPTION. 

4-22. As the operation of the left and right channels is identical, 
only the left channel will be referenced in the detailed dese tion. Refer 
to the detailed block diagram (figure 4-2) and the schematic diagram (figure 
5-3) the following discussion. 

WARN ING: Disconnect primary power prior to servicing. 
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4-2:3. INPUT CIRCUIT. Audio is input from the STEREO ANALOG module 
through contacts of the STEREO OVSC module IN/OUT switch (Sl). The switch 
bypasses the overshoot control circuitry and provides conventional low-pass 
filte if desired. The audio is fed through a 15 kHz filter (FL-
IB) and drives audio preamplifier (Ul2). Control R94 a preampli 
DC offset adjustment. 

4-24. THRESHOLD CLIPPER. The output of preampli U12 is applied to 
a threshold clipper containing an active programmable zener diode (U2). The 
L ADJ IN control (R64) adjusts the zener voltage to the peak 
corresponding to modulation minus the drops across 
compensating diodes CR21 and CR22 so that the threshold clipper will pass 
only overshoots. The overshoots are output from the junction of diodes CR23 
and CR24 to the AC meter circuits and the t of sum amplifier 
U14. Audio from the ass filter ( with the audio over-
shoots from the threshold clipper at the input to U14. Because U12 
inverts the signal. the overshoots are also inverted and are therefore sub-
tracted from the filter output by amplifier Ul4. 

4-25. ALL-PASS Audio from summer U14 is applied to 
all-pass filter UlS. filter (phase equalizer) is flat in fre-
quency response but shift t upon frequency. The 
signal is looped out of the STEREO OVSC module. 17.5 kHz aSS 

filter FL-2A in the STEREO ANALOG module, and back to the STEREO OVSC module. 
The overall response of the and ass filter characteristics com-
bine to a linear characteristic. 

4-26. CLIPPER. The output of the 17.5 kHz filter drives 
and a threshold r which contains an active programmable zener diode 
(U17). The L ADJ OUT control (R87) usts the zener voltage to the peak 
voltage level to modulation minus the drop across 
temperature compensating diodes CRl5 and CR16. Because the threshold 
is in the back , all overshoots 100% modulation will 
be The t level is established by resistor R31 capacitor 
C24. and a terminating resistance in the STEREO ANALOG module input circuit. 

4-27. INDICATORS. Overshoots from each threshold network and 
each output network are to OR circuits which operate the LEFT 
and RIGHT emitt diodes to provide a visual indication of the amount 
of filter overshoot which is corrected by the module. 

4-28. The LEFT and RIGHT Ii t emit diodes indicate how often over-
shoot control is occurring in each channel. Quad comparator UIO monitors the 

across clipp diodes CR23, CR24. CRl3 and CR14 in the left channel. 
Whenever any of these diodes conduct, the associated 
allows dual timer Uli to be a short (11 econd) 
illuminates CR27 for a sufficiently to provide a visual indication 
of overshoot control. Test points are at both outputs from the dual 
timer to check the indicator drive. 

4- POI.JER. Regulated positive 20 Vdc is input to the module on pins 
31 and 32 and 20 Vclc is input to the module on pins 41 and 

In 

WARN ING: Disconnect prImary power prIor to servicing. 
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42. The 20 Vdc inputs are re-xegulated into +15 Vdc sources by U7 and US as 
required to operate the module internal circuitry. Diodes CR29, CRJO, CRJl, 
and CR32 provide reverse current protection for each regulator and subsequent 
circuits. The +l5V indicator (CR26) and the -l5V indicator (CR25) monitor the 
regulated outputs and pins 24 and 26 are connected as convenient test points 
to assist in checking the regulator output voltage. 

SECTION V 

MAINTENANCE 

5-1. CORRECTIVE MAINTENANCE. 

5-2. The MS-lSR stereo generator module maintenance philosophy consists 
of problem isolation to a specific area or individual component and subsequent 
isolation and replacement of the defective component. 

5-3. TRQ UB LESH OOTI NG . 

5-4. In event of problems, the trouble area must f1~st be isolated to 
a specific area. Most troubleshooting consists of visual checks. The OUTPUT 
module meter, fuse FI, and the indicators on each module should be used to 
determine in which area the malfunction exists. All module power supplies 
are equipped with LEDs which indicate the module power supply status. A 
single dark LED would indicate a problem associated with an individual module 
monolithic voltage regulator. A consistent pattern of dark LEDs however, would 
indicate a stereo generator dc distribution bus fault. 

5-5. Once the trouble is isolated to a specific area, refer to the 
theory section of this manual for circuit discussion to aid in problem resolu
tion. Table 5-1 lists typical trouble symptoms pertaining to the individual 
module operation with references to fault isolation diagrams listing probable 
causes and corrective actions. A corrective action given for a trouble symp
tom is not necessarily the only answer to a problem. It only tends to lead 
the repairman into the area that may be causing the trouble. An extender 
board (Harris PN 992 5246 001) is provided with the stereo generator to assist in 
troubleshooting. In event parts are required, refer to Section VI, Parts List. 
The following information is contained in this section as an aid to mainte-
nance: 

REFERENCE TITLE NUMBER 

Figure 5-1 STEREO OVSC Module Parts Layout ------

Table 5-2 STEREO OVSC Module Parts Index ------

Figure 5-2 STEREO OVSC Hodule Waveforms ------

Figure 5-3 STEREO OVSC Hodule Schematic 852 8395 001 

15 

WARN I NG: DIsconnect primary power prior to servicing. 



Table 5-1. STEREO OVSC Module Fault Isolation Index 

SYMPTOM DErECT /REFERE~CE 

OVERSHOOTS. Figure 5-4. 

DISTORTION Figure 5-5. 

NOISE. Figure 5-6. 

UNABLE TO SET COMPEN- Figure 5-7. 
SATION THRESHOLD. 

EXCESSIVE HARMONIC Figure 5-8. 
CONTENT. 

LEFT OR RIGHT INDI
CATORS INOPERATIVE. 

NO OUTPUT. 

16 

Figure 5-9. 

Figure 5-10. 

WARNING: Disconnect primary power prior to servicIng. 



Figure 5-1. STEREO OVSC Module Parts Layout 
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WARNING: Disconnect primary power prior to servicing . 
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SYMBOL 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
CB 
C9 
CI0 
Cll 
C12 
C13 
C14 
C15 
CI6 
C17 
C18 
e19 
C20 
e21 
e22 
C23 
C24 
C25 
e26 
e27 
C28 

LOCATION 

, 

C3 
C3 
C3 
83 
A2 
IV. 
C3 
C3 
C3 
03 
D3 
D3 
03 
03 
B2 
B3 
B3 
B3 
B3 
B3 
B3 
B2 
B2 
B2 
A3 
A3 
A3 
A3 

700 1BLT 

Table 5-2. STEREO OV$C Module Parts Index 

SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION 

C29 A3 C57 Al CR2l Al 
t30 A3 C58 Al CR22 Al 
C31 Cl C59 Al CR23 B2 
C32 C3 C60 Bl CR24 B2 
C33 02 C61 82 CR25 A3 
C34 D2 C62 B2 CR26 A3 
C35 D2 CR27 A2 
C36 02 CR2B A2 
e37 Cl CRI B2 CR29 A3 
e38 Bl eR2 82 CR30 D3 
C39 B1 CRJ A2 CR31 A3 
C40 C1 CR4 A2 CR32 D3 
C41 A2 CRS B3 
C42 Al eR6 B3 
C43 C1 CR7 A3 Fl.l A2 
e44 C1 CR8 A3 
C45 Cl eR9 A3 
C46 Dl eRlO A3 
C47 Dl CRll A3 L1 C3 
e48 01 CR12 A3 L2 D1 
C49 Dl CR13 Al 
eso Dl CRI4 Al 
CS1 Bl CRl5 Al RI A2 
CS2 B2 CR16 Al R2 B3 
C53 Bl CRl7 AI. R3 B3 
C54 B1 CRlB Al R4 B3 
C55 Bl CRl9 B2 R5 C3 
C56 81 CR20 82 R6 C3 
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1781 004 

SYMBOL LOCATION 

R7 B3 
R8 A2 
R9 A3 
RlO A2 
R11 A2 
R12 A2 
R13 C2 
R14 C2 
R15 C3 
Rl6 C3 
R17 C3 
R18 C3 
Rl9 C3 
R20 D3 
R21 D3 
R22 D3 
R23 D3 
R24 D3 
R25 B3 
R26 B3 
R27 B3 
R28 AJ 
R29 B3 
R30 A3 
R3I B2 
RJ2 A3 
R33 A3 
R34 A3 

Table 5-2. STEREO OVSC Module Parts Index (Continued) 

SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION 

R35 A3 R63 A2 R9l C2 
R36 A3 R64 Al R92 Cl 
R37 C3 R65 Al R93 C3 
R38 C2 R66 Al R94 B1 
R39 C2 R67 C2 
R40 C2 R68 C2 
R41 D2 R69 C2 SI A2 
R42 C2 R70 Cl 
R43 D2 R71 Cl 
R44 C2 R72 Cl Ul C3 
R45 D2 R73 Cl U2 A2 
R46 D2 R74 Cl u3 C3 
R47 01 R75 D1 U4 D3 
R48 C2 R76 Dl U5 B3 
R49 D2 R77 01 u6 A3 
RSO D2 R78 Dl U7 A3 
RSI A3 R79 Al U8 A3 
R52 A3 R80 Bl U9 C2 
R53 A3 R81 Al UI0 C2 
R54 A3 R82 Bl U11 D2 
RS5 A2 R83 Bl U12 C1 
R56 Bl R84 Al U13 Al 
R57 C1 R85 Al U14 Cl 
R58 C1 R86 Al UIS D1 
R59 81 RB7 Al U16 Bl 
R60 Bl R88 Al U17 Al 
R6I "81 R89 Al 
R62 Al R90 B2 
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WARNING : Disconnect primary power prior to servicing . 
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IA-lT l t., TlU: u :n HI LHCATOI~ [ l LLn11 /-'A"r tS. 00 n~E:. P'OSlTlVt [J}ITIL T\-lE. RICH,. IH l) i CATOR 1l.. L.UMlh' A.Tf:S . DO f it£. POSlTlVE 
A.c~D NlCAt!. V!: Pf.A-': S Of i lt[ S J HI;;~A \J[ AP f' tAA I trVE:~rr~ o? M I) tirCA1I Vt.: PEAKS OF TH E SI Hf;.UAIJ( i.PPUR INY E!l.'fE O~ 

;"·I .~ 't£S n< ,~ 

I I I I 
J) t:fl: CTI UI:. Le n CllAANt: L CU P? H .• , AlJJusr TH E: R OR L AUJ OUT Co.'lU,Ol. CLOC'K .... J S ~ TO l OEF£ C; J'r'L >u CHT CI\ANNEl CI~1PP[.r/ . I 

ITS ORI Cl l'AL SE'M I NG. RErER TO 1 1l\; srrru:o 
A]fA l OC MODULE AND I,.OCAL, I 2E. ""ftf£ SOURCE. OF 01J~ R-
SHOV1 . ITa' · (I 

Figure 5-4. Overshoots 
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WARNING : Disconnect primary power prior to servicing. 
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DIStORTION 

I I £NSURE THE STEREO AK'.LOG MODULE COMP LE VE L CONT ROL IS I CORRLCTLY ADJUSTED. REFER TO FIGURE )-2 ,wD AW UST 
THE L A!lU R ADJ I N A.~D OUT CONTROLS. 

l 
I I F TIlE OV ERSHOOT COI/DITl ON IS (Xl RRECTED, PO NOT CONTINUE . I 

I I PU\CE TIlE STE REO OVSC l'..:JDULE Oil THE E)'"TENDER BOARD . I CHECK PINS 24 AN D 26 FOR POSITIVE A.~D NEGATIVE 15 
vac :to . 6 vee. IS COR.'lECT POTENTIAL I'RESENT? 

VE~ J ~O 

I ! 
lIS THE VOLTA<;E ACROSS 

R40 - 0 .18 VDC·' 
IOEFE CT lVE REGULATOR CIRCuiT. J 

YES I :\0 

I I 
ItS THE VOLTAGE ACROSS I COI\R.I:Cf REFERENCE VOLH<;E ON. I 

R39 +0.18 VDC' R40 ,wO READJUST THE R AHD L 
ADJ 1N AN 0 OUT CONTROLS. 

y~:~ I ~~ 

1 I 
IS THE OI STORTlON W THE I CORRECT REFERENCE VOLTAGE Oil 
LEFT OR RICIIT CHANNEV RJ9 AN D READJ UST THE R AlI Il t 

ADJ IN ,\NO OL'l' CONTROLS. 

LEFT J I\IGIIT 

I I 
APPLY .;. 400 HZ S INEIMV!: TO THE STEREO CENERATO!\ APPLY A tOOO HZ SlNEI.'AVE TO THE STEREO GtNERArO~ 

RIGHT CH ANNEL /\NOUO INPUT. CONN ECT AliOS CILLO- RIGHT OlANNEL AUDI O INPlTr. CONNEer AN OSCI LLO-
SCOPE TO MODULE P I N I, USING A 1>: PROBE COMPEN- SCOPE TO MODULE PIli 18 USIN(' A 1X PROB E COMPEN-
SATED FOR PHASE ANlJ AMPLITUDE. OBSERVE THE SATED FOR PHASE A.'lD AMPLITUDE. OBS ERVE TilE 
WAVEFORM. .\I)J us r TUE L ADJ iN CONTROl, FULlY WAVEFOR.'! • ADJ UST THE R ADJ IN CONTROL FULLY 
ClOCK'~ I 5<:' lXlES DI STORTION CEASc? a.OCKWISf. . DCES DISTORT ION CE ASE? 

I·ES I NO ~o I YES 

I I I I 
DEFE CT IVl. LofT CkAANEL I ADJ UST THE L ADJ I N CONTROL COUNTERCLOCKWISE TO IHE ADJUST THE R ADJ IN CONTROL COUNTER CLOCKli I SE TO THE lDEFECTIVE RIGHT CIlA.~:-IEi 
T!-:RES~()LD CL!P~l:R ORI GI NAL SETTING , AllJUST THE L ADJ OUT CONTROL OR le INAL SETTING. A.DJI1ST TIlE R AlJJ 0 111 CONTROL THRESHOLD CL lPPER. 

COUNTERCLOCJ(1..1 lSE UNTIL TilE LEFT INDICATO R I Ll.tJhI - COUNTE RCLOCKWISE UNTIL THE RIGHT WDICA10R ILLUlIl-
N/,.TES . DO ES DI STORTlON CEASE ? NATES. DOES DI STORn Ol< CE'SE? 

YES I ~o NO 1 )·ES 

I L I 1 
r~EFECT (VE l Ui CIlh."~EL I ADJUST TIlt L ADJ OUT CONTROL C011NTER- ADJ UST THE R ADJ OUT CONTROL COUNTER- l ~EPfCTI VE lIIOl1' CW"Ni 

CLlI'P£R CLOC KWISE TO THE ORIGINAL SETTlNG AI,'D CLOQ(Wi SE TO THE ORIGINAL SETTING A.~D CLIPPER . 
ISOLATE DEFEerIVE COMPOl{ENT I<r TliE I SOLATE DEFECTIVE COMPONENT AT THE 
UF"T cn.~"'El. l'onUl.E OVTI'IIT . RIGHT CHA'<NEL MODULE OUTPU1 . 
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P}...U:i:. nJl': STEREO OVSC .~[IUL.~ 91\ 
HH:. tx1'E.~W-R ~AJU). CHEel<. Pl~5 
1':' k'iO 26 to~ POSltl\'t: A,t'D 
~t:(;A71 V1: H \'0<: ....a. b \lDC . 
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I 
Pl.C( TMl SHIU:O ovSC ~DUL£ 0, 
THe LX ~~O£R IIQARD. CHCCK PI llS 
,. ,u.u ,~ fOR rOS1TlVE ,-,0 
;{E;C'ATI \<1. H vue +0 . 6 we. 
IS tORRECT PO!<~tI At PI<fSE"P 

Yf.S J ~o 

~< THt' PROBl'" "<,,r ' AH1 \:JT j I D~rCC'11Vl nC,'LA10~ CtRcun I 
~::I'II I)R OIT PI'T AIlH'<'; ~"'~1S ' 

: ~: r I,"': I OUlt'lTi 

I I 
RL:1OVE TIi !. AOI1 I 0 1~pt;T. ~o:-; lTOrc. r ile R£~'n T~~ AUDIO I~rUl , ""~ITOR THt 
\'OLTAGl fRO}oi rut:. A..~OOk:: or eM To THE VOL-TACE rR~ lIt A.·~OOf. Of (.K9 10 'J Ilk. 
i\."IOVl: Of n ~\)R THE RIC1Il CkA.'-.!:-ItL OR A. ... OIJl:. Of u6 FOR THE RIGHT CHA.XN[l OR 
rRO..-J THE A.'100l: r t"" T tH[. itl\!?!) rRO~t THE A.'iODE or CRl) TO TKE A..'" OF. 
(If Ul) rOR THE tl:FT CHA.\;~El, o f UP For;: THE L.ErT C~r\.\!:':LL , 

I ~ 
:-;on: THI:. '/Ul,1;,Cl A., ... D ADJl:Sr nt[ c: ~l :wn THE VOlTAG1. A..'\O r\lJJUS1 1H1. CO:\TROI 
H(O L 10 lAt:H EXT RU1l. • IHE v L1ACl TO lACH UttRLHI., T.tt: VOl TACt SHOUlu 
SOOlL..D VARY rRO:-l -tJ.].tITO +l.B VVC VARY FRO~ +6,,6 TO +11.9 VOC '.\IIH +Il. S 
!,.Intf +-5.4 vve OORR[SPu~OI~C 10 lOO( \'OC CORI\LSPO~OIN{; 10 100l HODuLATlON , 
.ffiDIJLAi 1O~ . RE10R.."I il-t.£ ('OHKOL TO RLTUR'I rttI CONTROL TO lIS ORIClt\A L 
lTS OR1G I:iIo,L S~lTl~C:;. )'R£ THt. COR- SH11~(:. >IIL nu: COR><I CT l' Ol"'ll>l5 
REtT P0Tl~ dA t. S ~IU:St:-':T (!:.20t) ? l'tu.st:.:n (;:.20Z ) ? 

IW I v(s Hs I ~\O 

I I I 
I [)E.fE t"I TV •. COHr'O;-![",T 1:-; THRl:SHOlLJ I Aff'D' A ~M k"% S ["IF:!..!A\'f in T'l t ::; '.iT n rr.~r.ftAiOfl: ".'llIO l\;f'>rT , 0HEcr I VC CuHl'oNI"r " TiIRESIIOLO I CuprrR DR cup r ER, AS Al'f~ICABl~ or fllf ot:n: r\'r CIIJ\."I:\f.l" (Jl:i'Nrn A-'-: os C' 1,1.1";1'5 carr TO \101)'" 'U CLlPpeR OR C.LIPPER, "s. Af f1-11CA1H .. E: 

J>]:'\ ~ (L) li lt 1'(" 1,'i ( ") t'SJ:U·. /I. 1'( Fp.onr CO~I'f'E::-.I:;;IIn:V rtlR 
l'H}.<;.r '\'il) A.\IYL!TL'I'lr.. r"lR".FfH'T, illr 1,.' .... ~'1.r(lR..'1, /l.DJI'~r 'n",· r, /IIR 
• AOJ 1:-1 (Yl-':T:'tOl. cnl"~Tr.Ra..o{X ... '(sr l'""l~ IL Tllf' ~ICliT OR L£::T 
1"101 CA n:;l J Ll.l'\H:-.'ATtS. r II" '\IT J\T AWl 'l1-f.A'TH'f Pf.N' S 
Of 1'Hf q:-JC:~A ','t ;\Prr,\R ('l\'I.RTED ~ 

•• L~ I .. 
I I I :Jt.ttU "V[ lEn O~ RICII- ("JiA.\,. I AUJ~St 1 U~ L OR R Al.lJ l~ t. ,sIR L t lH~ OR lCH~ .\ 1 SlTfl:\i. , lo U THR.[SltOt !J. r.J J Pf'!:'R . 

ADJI.oS 1 tHl ~ OR R ,UU OIST CO:.TROl. t:Ot..'};n': RCLOC~i.:lSE: If}iTlL -

CHAS~£ I.. CLIPPER . 

'\~ D ADJUST Til£: A MO L ADJ Ul 
A.~:O OLiT Cfr..:TR LS. 

~l O 1. 11' ""''-, D Ot" Co."TROL5 , 

Figure 5-7 . Unable to Set Compensation Threshold 
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WARNING: Disconnect primary power prior to serv icing, 
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o 
o 

~ ',: J 

r-
rl 

I n~rccT1VE 
I I; !U:S .~ OLD 

e,L. \ " EXCESS I VE HAl '" ,. I C CONTENT 

I -
ENSURE TH E S'l'EltZO A,~ALOC ,~ODliL E CO 1P LEVEL 
CONTROL I S CO~JU::crLY ADJII'TED. RE FD "['0 
T,",eLE 3- 2 AND ADJ UST THf L ,"'~D R Ar..1 1 ~ ,", ' : f) 

OUT (:lJNTROLS, 

I 
1 II" 1'11',' txCJ'.S, lVE HAR}jJNIC COti'f'~N 'j I S CO RRE C,),,', D • 11() ~OT [ONT 1 ~I:E. 1 

I 
?LACE THE STEREO OVSC ~j()DUL~ ON THf: EXTEND£R BOARD. - CHE CK PI ~' S 2 ~ IL'ID 26 f OR l'OSI TIIIE AND NEGATI vr-; 15 VOC 
tD· 6 VDe. IS CORR.E~' POTENT U.1 , PRESENT ? 

YES I ~o 

I 1 
h THe. VOLT AGE ACROS S R" O I r DEll: en lIE REGULATOR U NCUl r. I 
- 0, lR FOC .!:20 %? 

YES I ~10 

I 1 
ITS ' rH F v m,.TA(; ACROSS R}.! CORM Cf M t'(R)',N CP ' '' O; TAGE O~ 

+-(). 18 vue -2D ~ ? MO ",'10 ,\ nJlI~T r. .f: R AND L 
J iN .• ,~ D OUT C"{\:inOl S . 

YES I ~(: 

I 1 
lIS TH t: IlH ?: (.T IN THE LEFT I cli lmocr RE FERENCE VOL'IACE U'I 

OR RIG1:IT Cli AllNEL1 ":19 AN r, READJ UST Tin: It .',:I D L 
AlJJ TN i<li O 0 CON TR nT < , 

I.EFi T RIC!!T 

I I 
CONNI:. CT A 50D liZ S W " WAi'£ .' " '11lE STEREO CO~llECT A 500 liZ S I ~EllAve TO THE STEREO 

(.F ,~ - R.ATOR AljDlO r~ P UT . DEP RES S THE ST EREO GENERATO AUDIO I NPlIT . DEPRESS THE STEREO 
DI ClT AI. I'.OD £ flON O L SWI T CH . ADJ US T THE orr. n AI .. }IOD\,'!.E HONO R SWITOL ADJUST THE 
L ADJ Ollt CONTROL FVL v CI .e CK',~·I ~ ~. , Of' H.ATF: R ADJ OUT COt/TROL FULLY CLOCKI, IS E" OPERATE 

THE OlJr PIiT );ODULE MET£ :t S!HT ::lI TO il - B Aa~ D . THE OUTPUT HODULE J"ETER SWITCH TO B-BflND. 

DOE THe o l'T nrr ) Dun ET£ C o~s I STE ~TU DOES Til E OUTPUT llODULE llETER NS I TE~TLY 
[)IDICAT E 105% OR Gll£ Al"ER? INDICATE 105:< OR GREATER? 

YES I ~o YES I ~o 

I 1 I I 
RICHT CHA.'INE L I 
CU PPr:,R CI RCU IT RY. 

r0F. H ; C;f( 'JE RT GilT CHAl'lNEI. I 
CLIPPER ClRC UI TRY. 

! DE FE CrlVE 
TII R}:SHOLD 

RIGIIT C !ANNEL I 
C[.H'PER CI RCUTT RY . 

I DEf'£C1' 11lE IUCH']" Co"8NF.L I 
CLI PP ER 0 ~CIIITRY . 

1181-~~ 

Fig ure 5- 8. Excess iv e. [-J;; :moni c. Con t er' : 
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WARNING: Disconnect primary power prior to servicing . 
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_L." v ... " ........ 4J'IJA. '-1"101 '-I n . .-, .n .... ~ ~~l'.C\ 1 t il_ 

I 
PLACE rHE STEREO OVSC MODlIL£ ON 
THE EXT l:,1iD~ R tlOARD. GlECK PINS 
21. AN D 26 FOR POSTlIVE AND NeG-
~TlVE 15 VDC +0 .6 VDC. 1; 5 COR-
RE CT ron:NTI;,l <'RESElIT? 

ns ! NO 

I I I I S THE VOLTAGE ACROSS RJ9 J I D~ffCTIVE REG1.~ATOR C1RCUiT.1 
+0 . 1S VDC :t2O:? 

y ,' '; I NO 

I 

I I S TH E VOLTAGE ACROSS R4 0 I CO RRECT THE RE FE RENCE VOLTAGE 0:; 
-0.18 VDe :t2O%? R39 . REFER TO TAB LE 3-2 AIm 

ADJ UST THE R AND L IN AND OUT 
CONTROLS . 

Yf.S :.;:: 

I I I S '; :1£ LEIT OR RIGHT 11iDI CATOR CORRECT TI'I: REFERENCE VOLTAG~ ON 
H, f)PERA'fIVE ' 1\40 . REFER TO TA.IlLE J- 2 AND 

AIlJ UST THE R AND L I N &'1D OUT 
CDNTROLS . 

LEFT RI GHT 

I 
ENSURE PROGRAMMING I S ENS URE P ROC l\AMMING IS 
.~P1IED AND MONITOR A!" PUED AND KON ITOR 
HODULE P IN 2 8 WITH I«l DULE PIN 30 WITH 
AN OSCILLOSCOPE. eGIS AN OS CIlJ.OS COPE. DOES 
THE LEVEL SWII QI BE1" . .'." U; THE LEVEL SWITCH a E~~EN 

-15 VIle A!iD GROUI, ::·' -IS VDC AND GROUND? 

YES I ~o YES NO 

I I I I 
I ()en CnVE CR2 7. J MONITOR UlJ PIN 8 WITH I DE FECTIVE CR28·1 MONI TOR Ul1 PIN 6 WITH 

AN OSCI LLOSCOPE . DOES A.1oI OSCI LLO SCOPE . OOES 
THE LEVEL SWITCH BETWEEN Til E LEVEL SWlTQl .BETWEEN 
-15 vn c AND GROUND? - 15 VDe A.IoID GROUN D? 

YES I 1\0 y!:.S I ~o 

j I I J 
[OERCl'lVE L·l1.1 [OEP~CTIVE ulO .1 InFECTIVE 1111.1 IOEFEC:',n 1.19 . I 

1761·H 
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NO OUTPUT 
i 

PLACE THE STEREO OVSC MODULE ON 
THE EXTENDER BOARD. CHECK PINS 
24 AND 26 FOR POSITIVE AND NEGA
TIVE 15 VDC +D.6 VDC. IS COR
RECT POTENTIAL PRESENT? 

YES NO 

ENSURE PROGRA¥MtNG IS APPLIED AND THE 
IN/OUT SWITCH IS SET TO IN. DO THE 
OVSC MODULE LEFT fu~D RIGHT INDICATORS 
INDICATE ACTIVITY? 

I DEFECTIVE REGULATOR CIRCUIT I 

I 
DOES ACTIVITY EXIST AT 
~ODULE PIN 8 (L) OR 
MODULE PIN 14 (R)? 

YES I t\(; 

I 1 
DEFECTIVE U3 
CIRCUITRY. 

DEFECTIVE U16 (L) OR LEFT CHAN
NEL CLIPPER OR DEFECTIVE Ul (R) 
OR RIGHT CHANNEL CLIPPER . 

I'nl.1I4 



SECTION VI 

PARTS LIST 

6-l. GENERAL. 

6-2. Refer to table 6-1 for replaceable parts which are required 
for proper maintenance of the MS-1SR STEREO OVSC module. Table entries 
are indexed by component reference designator. 

3f) 

WARNING: Disconnect primary power prior to servicing. 



Table 6-1. STEREO OVSC Modu _e Front Pane~ - 994 799~ 002 

REF . SYMBOL HARR IS PA RT NO. DE SCRIP TION OTY. 

---"-'--- 992 4903 001. STEREO OVSC Module Circuit Board 1 
(R ;.c fer to table 6-2) 

I 
" 

31 

WARNING : Disconnect primary power prior to servicing. 



Table 6-2. STEREO OVSC Module Circuit Board - 992 4903 001 

REF. SYMBOL HARRIS PART NO. [)ESCRIPTION Ory. 

Cl,C2 526 0049 000 Capacitor, 6.S uF, 35V. 20% 2 

~ 
C3 516 0453 000 Capacitor, 0.1 uF, 100V, 20% 1 

C4 500 OS03 000 Capacitor, 5 pF, SOOV 1 

C5 526 0045 000 Capacitor, 330 uF, 6V, 10% 1 

C6 526 0057 000 Capaci tor, 100 uF, 20V, 201. 1 

C7,C8 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 2 

C9 SOD 0809 000 Capacitor, 22 pF. 500V, Mica 1 

CIa SOD 0878 000 Capacitor, 1500 pF, SOOV, 51. 1 

Cll 500 0910 000 Capacitor, 6200 pF, 300V 1 

G12, C13 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 2 

C14 500 0809 000 Capacitor, 22 pF, SOOV, Mica 1 

C15,C16 526 0045 000 Capacitor, 330 uF, 6V, 10% 2 

Cll, C18 526 0049 000 Capacitor. 6.8 uF, 35V, 20% 2 

G19 516 0453 000 Capacitor, 0.1 uF, 100V, 20% 1 

C20 500 0804 000 Capacitor, 10 pr, SOOV, Mica 1 

C2l SOD 0809 000 Capacitor, 22 pF, 500V, Mica 1 

C22 526 0045 000 Capacitor, 330 ur, 6V, 10% 1 

C23 526 0045 000 Capacitor. 330 uF, 6V, 10% 1 

C24 500 0842 000 Capacitor, 820 pF, 300V 1 

C25 526 0045 000 Capacitor, 330 uF. 6V, 10% 1 

G26 526 0057 000 Cap aci tor, 100 uF, 20V, 20% 1 

C27 thru C32 526 0049 000 Capaci tor, 6.S uF, J5V, 20% 6 

C33 516 0375 000 Capacitor, 0.01 uF, 50V 1 

32 

WARNING : Disconnect primary power prior to servicing. 



Table 6-2. STEREO OVSC Module Circuit Board - 992 4903 001 (Continued) 

REF. SYMBOL HARRIS PART NO . t DESCRIPTION QTY . 

C34 508 0408 000 Capacitor, O. 1 uF, SOV) 5% 1 

C35 516 0375 000 Capaci tor, 0.01 uF, SOV 1 

C36 508 0408 000 Capacitor, 0 . 1 uF, 50V, 5% 1 

C37,C38 526 0049 000 Capacitor, 6.8 uF, 3SV, 20% 2 

C39 500 0803 000 Capacitor, 5 pF, soav, Mica 1 
I 
I 

C40 516 0453 000 Capacitor, 0 . 1 uF, lOOV, 20% 1 

C41 526 0045 000 Capacitor, 330 uF, 6 V, 10% I 

C42 526 0057 000 Capacitor, 100 uF, 20V, 20% 1 

C43, C44 526 0049 000 Capacitor, 6.8 ut', 35V, 20% 2 

C45 500 0809 000 Capacitor, 22 pI', 500V, Mica 1 

C46 500 0878 000 Capacitor, 1500 pF, SOOV, 5% 1 

C47 500 0910 000 Capacitor, 6200 pF, 300V 1 

C48,G49 526 0049 000 Capacitor, 6.8 uF, 35V, 20% 2 

G50 500 0809 000 Capaci tor, 22 pF, SOOV, Nica 1 

C51,CS2 526 0045 000 Capacitor, 330 uF, 6V, 10% 2 

C53,C54 526 0049 000 Capacitor, 6.8 uF, 3SV, 20% 2 

C55 516 0453 000 Capacitor, 0.1 uF, 100V, 20% 1 

CS6 500 0804 000 Capacitor, 10 pF, SOOV, Mica 1 

C57 SOD 0809 000 Capacitor, 22 pF, soav, Mica 1 

C58 526 0045 000 Capacitor, 330 uF, 6V, 10% 1 

C59 526 0057 000 Capacitor, 100 uF, 20V. 20% 1 

C60. C61 526 0045 000 Capacitor, 330 uF, 6V I 10% 2 

G62 500 0842 000 Capaci tor I 820 pF, 300V, Mica 1 

33 

WARNING : Disconnect primary power prior to servicing . 



Table 6-2. STEREO OVSC Module Circuit Board - 992 4903 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

-
CRl, CR2 ,CR3 384 0205 000 Diode, Silicon, lN914 3 

CR4 thru CR9 384 0321 000 Diode, Hot Carrier 6 

GRID, CRll, CR12 384 0205 000 Diode, Silicon, IN914 3 

CR13,CR14,CR15 384 0321 000 Diode, Hot Carrier 3 

CRl6 thru CR21 384 0205 000 Diode, Silicon 1N9l4 6 

CR22, CR2 3, CR24 384 0321 000 Diode, Hot Carrier 3 

CR25, CR26 384 0661 000 LED, Green 2 

CR27, CR28 384 0662 000 LED, Red 2 

CR29 thru CR32 384 0284 000 Diode, 10D4/1N2070 4 

FLI 484 0265 000 Filter, Dual Low-Pass 1 

11 ,L2 492 0645 000 Inductor, 100 mH, 2% 2 

Rl 548 0678 000 Resistor, 4750 ohm, 1/4W, 1% 1 

R2 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 1 

R3 541) 1184 000 Resistor, 1/2W, 15k ohm, 5% 1 

R4 548 1424 000 Res is tor, 95.3k ohm, 1/4W, 1% 1 

R5 ,R6 540 1228 000 Resistor, 12 ohm, 1/2W, 5% 2 

R7 548 1431 000 Resistor, 78.7k ohm, 1/4W 1 

R8 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1 

R9 540 1145 000 Resistor, 6800 ohm, l/2W, 5% 1 

RIO 550 0914 000 Potentiometer, 10k ohm 1 

Rll 540 1189 000 Resistor, 9100 ohm, 1/2W, 5% 1 

Rl2 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1 

R13 540 1111 000 Resist-or, 10k ohm, 1/2W, 5% 1 

34 

WARNING : Disconnect primary power prior to servicing. 
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Table 6-2. STEREO OVSC Module Circuit Board - 992 4903 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION an. 

Rl4 540 1129 000 Resistor, 1500 ohm, 1/2W, 5% 1 

R15 548 1186 000 Resistor, 27.4k ohm, 1/4W, 1% 1 

R16 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 1 

R17 548 1431 000 Resistor, 78.7k ohm, 1/4W 1 

RlB thru R2l 540 1228 000 Resis tor, 12 ohm, 1/2W, 5% 4 

R22 540 1105 000 Resistor, 5100 ohm, 1/2W, 5% 1 

R23,R24 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 2 

R15 ,R26 540 1228 000 Resistor, 12 ohm, 1/2W, 5% 2 
, 

R27 548 0279 000 Resistor, 2000 ohm, 1/4W 1 

R28 548 1358 000 Resistor, 6650 ohm, 1/4W, 1% 1 

R29 540 1145 000 Resistor, 6800 ohm, 1/2W, 5% 1 

R30 540 1105 000 Resistor, 5100 ohm, 1/2W, 5% 1 

R31 548 1430 000 Resistor, 23.2k ohm, 1/4W 1 

R32 540 1147 000 Resistor, 27k ohm, 1/2W, 5% 1 

R33 550 0914 000 Potentiometer, 10k ohm 1 

R34 540 1189 000 Resistor, 9100 ohm, 1/2W, 5% 1 

R35. R36 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 2 

R37,R38 540 1160 000 Resistor, 22k ohm, I/2W, 5% 2 

R39 ,R40 540 1188 000 Resistor, 270 ohm, 1/2W, 5% 2 

R41, R42 540 1122 000 Resistor, 47k ohm, 1/2W, 5% 2 

R43 thru R46 540 1159 000 Resistor, lOOk ohm, l/2W, 5% 4 

R47, R48 540 1187 000 Resistor, 1300 ohm, 1/2W, 5% 2 

R49,R50 540 1159 000 Resistor, lOOk ohm, 1/2W, 5% 2 
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Table 6-2. STEREO OVSC Modu l e Circuit Board - 992 4903 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

RSl,R52 540 1323 000 Resistor, 3.3 ohm, 1/2W, S% 2 

R53, R54 540 1187 000 Resistor, 1300 ohm, 1/2W, 5% 2 

R55 548 0678 000 Resistor, 4750 ohm, 1/2W, 1% 1 

R56 548 1424 000 Resistor, 95.3k ohm, 1/W 1 

R57, R58 540 12 28 000 Resistor, 12 ohm, l/2W, S% 2 

R59 540 1184 000 Resistor, 15k ohm, 1/2W, 5% 1 

R60 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 1 

R61 548 1431 000 Resistor, 78.7k ohm, 1/4W 1 

R62 540 1182 000 Resistor, 2200 ohm, 1 /2W, 5% 1 

R63 540 11 45 000 Resistor, 6800 ohm, 1/2W, 5% 1 

R64 SSO 0914 000 Potentiometer, 10k ohm 1 

R65 540 1189 000 Resistor, 9100 ohm, 1/2W, S% 1 

R66 540 1182 000 Resistor, 2200 ohm, 1/2W, 5% 1 

R67 540 1129 000 Resistor, 1500 ohm, 1/2W, 5% 1 

R68 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1 

R69 548 1186 000 Resistor, 27.4k ohm, 1/4W, lI. 1 

R70 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 1 

R71 548 1431 000 Resistor, 78.7k ohm, 1/4W 1 

R72,R73 540 1228 000 Resistor, 12 ohm, 1/2W, 5% 2 

R74 540 1105 000 Resistor, 5100 ohm, 1/2W, 5% 1 

R75, R76 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 2 

R77, R78 540 1228 000 Resistor, 12 ohm, 1/2W, 5% 2 

R79 540 1145 000 Resis tor, 6800 ohm, l/2W, 5% 1 
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Table 6-2. STEREO OVSC Module Circuit Board - 992 4903 001 (Continued) 

l' 

REF. SYMBOL HARRIS PART NO . OESCRIPTION OTY. 

R80 548 0279 000 Resistor, 2000 ohm, l/4W 1 

RBI 548 1358 000 Resistor, 6650 ohm, 1/4W, 1% 1 

R82,R83 540 1228 000 Resistor, 12 ohm, 1/2W, 5% 2 

R84 540 HaS 000 Res is tor, 5100 ohm, 1I2W, 5% 1 

R85 540 1182 000 Resistor, 2200 ohm, l/2W, 5% 1 

R86 540 1147 000 Resistor, 27k ohm, 1/2W, 5i- 1 

R87 550 0914 000 Potentiometer, 10k ohm 1 

R88 540 1189 000 Resistor, 9100 ohm, 1/2W, 5% 1 

R89 540 1182 000 Resistor, 2200 ohm, 1!2W, 5% 1 

R90 548 1430 000 Resistor. 23.2k ohm, 1/4W 1 

R91,R92 540 1144 000 Resistor. 200k ohm, l/2W, 5% 2 

R9 3. R94 550 0930 000 Potentiometer. 200k ohm, l/2W 2 

S1 600 0581 000 Switch, Rotary, SPOT 1 

Ul 382 0472 000 Integrated Circuit 1 

l'2 382 05~0 000 Integrated Circuit. Regulator 1 

U3,U4,U5 382 0472 000 Integrated Circuit 3 

u6 382 0520 000 Integrated Circuit, Regulator 1 

U7 382 0359 000 Integrated Circuit, MC7815CP 1 

U8 382 0360 000 Integrated Circuit, MC79l5CP 1 

U9,U10 382 0521 000 Integrated Circuit 2 

Ull 382 0381 000 Integrated Circuit, NE556A 1 

Ul2 382 0472 000 Integrated Circuit 1 

U13 382 0520 000 Integrated Circuit, Regulator 1 

37 

WARNING: Disconnect primary power prior to servicing . 



Table 6-2. STEREO OVSC Module Circuit Board - 992 4903 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION OTY. 

U14.UlS,U16 382 0472 000 Integrated Circ.uit 3 

Ul? 382 0520 000 Integrated Circuit , Regulator 1 

XUl thru XUS 404 0673 000 Socket, IC, 8 Contact 4 

XU9,XUIO,XUl1 404 0674 000 Socket, IC, 14 Contact 3 

XUl2 thru XU16 404 0673 000 Socket, IC, 8 Contact 4 

939 3564 001 Printed Board 1 
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WARNING: Disconnect primary power prior to servicing. 
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SECTION I 

GENERAL DESCRIPTION 

1-1. 

1-2. The module provides metering functions of the stereo 
S (L and R), the sum and difference s als (L+R and L-R). and total 
modulation (B-BAND). Additional circuits in the module provide output s 
amplification and and amplitude ation to compensate for deficien-
cies in associated equipment. 

1-3. 

1-4. Table 1-1 lists characteristics and parameters of the 
MS-ISR OUTP[T module. 

SECTION II 

INSTALLATION 

2-1. 

2-2. 
stallation, 

Refer to 888 1781 001, MS-ISR stereo 

SECTION III 

CONTROLS AND INDICATORS 

3-1. 

» Section II, 1n-

3-2. Figure 3-1 shows the location of each control or indicator as 
sociated with the M$-15R OUTPUT module and table 3-1 ts the controls and 
indicators with a des tion of each item. 

SECTION IV 

PRINCIPLES OF OPERATION 

4-1. 

4-2. METERING CIRCUIT. 

4-3. INPUT CIRCUIT. The left and channel audio inputs are applied 
to the LEFI' GAIN (Rl) and the RIGHT GAIN (R3) which function as 
meter ustments are ap-
plied to sum amplifier UID and di the L+R 
and L-R s1 which are used for metering purposes only. The metering signals 

, R. L-R, and B-BAND) are all applied to a five position switch which 
selects the metered function. 

1 

WARNING: Disconnect primary power to servicing 



Table 1-1. Technical Characteristics 

FUNCTION CHARACTERISTIC 

INPUTS 

POWER 

SIGNAL : 

LEFl' AND RIGHT CHANNEL PRE
EMPHAS IZED AUDIO 

STEREO COMPOSITE DRIVE 

EXTERNAL COMPOSITE DRIVE 

OUTPUTS 

STEREO COMPOSITE DRIVE 

2 

+20 VDe @ .054 amperes. 

-20 VDe @ .042 amperes. 

+10 DBM +1 dB for 100% modulation at 
400 Hz. -600 ohm balanced resistive 
input impedance. 

2.8V p-p. 10k Resistive input impedance. 

2.8v p-~ 10k Resistive input impedance. 

2.5 p-p to 12.0V P-P, adjustable. 

WARNING: Disconnect primary power prior to servicing . 
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Figure 3-1. OUTPUT Module 
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WARNING; Disconnect pr imary power prior to servicing_ 
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Table 3-1. OUTPUT Module Controls and Indicators 

REF. CONTROL/INDICATOR FUNCTION 

1 EXPAND XlO Switch (S2) Multiplies the meter sensitivity X 10 
when depressed to provide a full scale 
indication of 11.0%. 

2 LED Meter (CR13-CR25) Displays signals as selected by the B
BAND/L-R/L+R/R/L switch. 

3 LEVEL OUT Control (R43) Adjusts the total modulation signal level 

4 B-Bk~D/L-R/L+R/R/L 
Meter Switch (Sl) 

output by the OUTPUT module from 2.5V p-p 
to 12.0V P-P. 

Selects the desired signal to be monitor
ed by the LED meter. 

5 RIGHT GAIN Control (R3) Adjusts meter right channel sensitivity. 

6 

7 

8 

9 

LEFT GAIN Control (RI) 

DISPLAY CAL Control 
(R36) 

Equalization In/Out 
Jumper (JI) 

H.F. TURNOVER Control 
(R48) 

Adjusts meter left channel sensitivity. 

Adjusts meter calibration. 

Energizes or bypasses the amplitude and 
phase equalizer. 

Adjusts the frequency at which high fre
quency cut or boost occurs. 

10 L.F. AMP. Control (RSO) Adjusts the amount of low frequency cut 

11 L.F. TURNOVER Control 
(RSl) 

or boost. 

Adjusts the frequency at which low fre
quency cut or boost occurs. 

12 H.F. AMP. Control (R49) Adjust the amount of high frequency cut 

13 

14 

15 

or boost. 

H.F. PHASE Control (R45)Adjust the phase of the high frequency 
signal without affecting amplitude. 

-15 Volt Indicator 
( eRll) 

+15 Volt Indicator 
(CR6) 

Illuminates to indicate the OUTPUT module 
-15 volt regulator is operational. 

Illuminates to indicate the OUTPUT module 
~l5 volt regulator is operational. 

WARNING: Disconnect primary power prior to servicing. 



Table 3-1. OUTPUT Module Controls and Indicators (Continued) 

REF. CONTROLI INDICATOR FUNCTION 

16 +15 Volt (A) Indicator Illuminates to indicate the OUTPUT module 
(CR26) +15 volt (A) regulator is operational. 

17 ZERO ADJ Control (Rla) Adjusts meter null. 

18 GAIN BAL Control (Rl9) Adj usts for symmetrical meter recti fier 
operation. 

5 

WARNING: Disconnect primary power prior to servicing. 



Table 3-2. Control Adjustments 

CONTROL ADJUST~ffiNT 

H. F. TURNOVER Con
trol (R48) 

H,F. AMP. Control 
(R49) 

L.F. AMP. Control 
(RSO) 

L.F. TURNOVER J 
Control (RS1) 

H.F. PHASE Cont~ol 

(R45) 

6 

1. Disconnect the ac po\ver source. 

2. Remove the module and remove the side cover. 

3. Set jumper J1 in the position closest to U8 
(equalizer out). 

4. Replace the module in the stereo generator 
using the extender board provided with the stereo 
generator. 

5. Connect the ac powe r source. 

6. Apply programming to the stereo generator and 
measure the ste~eo sepa~ation and distortion of the 
system from 30 Hz to 15 kHz at the transmitter site 
or off the air. If the separation is less than 
desired and if the separation is not limited by dis
tortion and noise in the composite transmission sys 
tem, separation may be improved through use of the 
phase amplitude equalizer as described in steps 7 
through 16. If adjustment is not deSired, proceed to 
step 15. 

7. Disconnect the ac power source. 

8. Set jumper J1 in the position furthest from U8 
(equalizer in). 

9. Adjust R48, R49, RSO, and RSl to mid-range. 

10. Adjust R45 fully counterclockwise. 

11. If separation is degraded at low frequencies 
only, the problem may be corrected by adjustment of 
RSO and RSl. 

12. If separation is degraded at high frequencies 
only, the problem may be corrected by adjustment of 
R48 and R49. 

13. If separation is uniformly degraded, the problem 
may be corrected by adjustment of R45. 

14. Combinaitons of control adjustments may be used 
where the composite transmission system problems are 
complex. 

WARNING : Disconnect primary power prior to servicing . 
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Table 3-2. Control Adj ustmen ts (Continued) 

CONTROL ADJUSTMENT 

-----------------------r-----------------------------------------------------~ 

15. Disconnect the ac power source. 

16. Remove the module and extender board. Replace 
the module side cover and replace the module in the 
stereo generator. 

LEVEL OUT Control (R43) 1. Adjsut R43 as required to obtain the desired 
level of stereo composite drive output by the 
stereo generator (2.5V p-p to 12.0V P-P). 

LEFT GAIN Control (Rl) 1. Disconnect the audio inputs from the LEFT - and 
+ (TBI pins 7 and 9) and RIGHT - and + (TBI pins 10 

RIGHT GAIN Control (R3) and 12) on the rear of the stereo generator. 

2. Apply a 400 Hz signal at +10 dBm to both inputs 
simultaneously. 

3. Operate the meter switc.h to L. 

4. Adjust Rl until the 100% meter indicator just 
illuminates. 

5. Operate the meter swiech to R. 

6. Adj us t R3 un til the 100% mete r indicator jus t 
illuminates. 

7. Remove the 400 Hz tes t signal an d re c.onn e c t th e 
audio inputs. 

ZERO AD] Control (RIO) 1. Disconnect the audio inputs from the LEFT - and 
+ (TBI pins 7 and 9) and RIGHT - and + (TBI pins 10 
and 12) on the rear of the stereo generator. 

2. Remove the module. Mount the module in the 
stereo generator using the extender board provided 
with the stereo generator. 

3. Dep re s s th e EXP AND XIO 8Wit ch and adj us tRIO 
until all the meter indicators are out. 

4. Remove the module and extender board and replace 
the module in the stereo generator. Reconnect the 
audio inputs. 

GAIN BAL Control (RI9) 1. Remove the STEREO ANALOG module from the stereo 
generator. 

WARNING: Disconnect primary power prior to serviCing. 

7 



Table 3-2. Control Adjustments (Continued) 

CONTROL ADJUSTMENT 

DISPLAY CAL Control 
(R36). 

8 

2. Remove the module. Mount the module in the 
stereo generator using the extender board provided 
with the stereo generator. 

3. Apply the positive terminal of a 1 to 1. 2S Vdc 
source to module pin 10. Connect the negative termi
nal to ground. Note the meter indication. 

4. Reverse the polarity of the voltage source so 
that the negative termianl is connected to module 
pin 10 and the positive terreinal is connected to 
ground. Note the meter indication. 

5. Adjust Rl9 until the meter indicates the same 
level for both positive and negative polarities. 
Repeat steps 3 through 5 as required. 

6. Remove the module and extender board and replace 
the module in the stereo generator. 

7. Replace the STEREO ANALOG module in the stereo 
generator. 

1. Remove the module. Mount the module in the 
stereo generator using the extender board provided 
with the stereo generator. 

2. Disconnect the audio inputs from the LEFT - and 
+ (T8l pins 7 and 9) and RIGHT - and + (TBI pins 10 
and 12) on the rear of the stereo generator. 

3. Apply a 400 Hz signal at +10 dBm to both inputs 
simultaneously. 

4. Operate the meter switch to B-BAND. 

5. Adjust R36 until the 100% meter indicator just 
illuminates. 

6. Remove the module and extender board and replace 
the module in the stereo generator. Remove the 400 Hz 
test signal and reconnect the audio inputs. 

WARNING: Disconnect primary power prior to servicing. 
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4-4. PRECISION FULL \.JAVE RECTIFIER. The metered signal is applied to 
operational amplifier U2 which is used as part of the peak reading meter rec
tifier. Diodes CRl and CR2 are enclosed in the feedback path of U2 which al
lows precision rectification by eliminating the gradual turn on character
istics of the diodes. Due to the high open loop gain of U2, the forward 
drops of the two diodes appear added to the signal at the output of U2. The 
positive half cycles of the signal appear at the cathode of CRl and the neg
ative half cycles appear at the anode of CR2 with neither signal being offset 
by the forward drop of the diodes. The EXPAND XlO switch (52) increases the 
gain of U2 by a factor of 10 which allows the modulation meter to be used to 
accurately set the pilot injection level. The ZERO ADJ control (RlO) adjusts 
the offset voltage of U2 to zero. 

4-5. Positive half cycles are applied to the noninverting input of U3 
and the negative half cycles are applied to the inverting input of U3. The 
resulting output of U3 is a precision full wave rectified version of the sig
nals applied to U2 without the effects of diode turn on voltages. All but a 
small portion of the feedback for U3 is obtained from the output of the peak 
detector. 

4-6. PEAK DETECTOR. The peak detector consists of Ql, CR3, C8, Q2, 
and the associated circuit components. Amplifier Ql boosts the output cur
rent capability of U3 to approximately 0.4 amperes as limited by R30. This 
current provides fast charging of peak detector capacitor CB. Darlington 
transistor Q2 buffers the input to amplifier U1A and reduces the bias current 
which discharges CS. Feedback for u3 is obtained from the emitter of Q2 which 
not only decreases the charging time of CS but also provides high accuracy 
independent of the forward turn on voltages of Ql, Q2, and CR3 as these semi
conductors are all enclosed within the feedback path of U3. 

4-7. METER DISPLAY. The 13 operational amplifiers used as comparators 
are driven by output amplifier UIA. The gain of UIA is adjusted by the DISPLAY 
CAL control (R36) which functions as a calibration control for the LED meter 
display . The 13 operational amplifier inverting inputs are biased by a 1% 
precision resistor network at levels corresponding to 10%, 20% 30%, 40%, 50%, 
60 %, 70%, 80%, 90%, 95%, 100%, 105%, and 110% of total modulation. As the 
output of UlA goes positive, the operational amplifier corresponding to the 
level of modulation and all additional operational amplifiers below this level 
are turned on. The resulting display is a row of illuminated LEDs. the number 
of which is determined by the peak modulating level. Each indicator turns on 
at the indicated percentage level for each respective LED. 

4-8. OUTPUT CIRCUIT. 

4-9. OUTPUT AMPLIFIER. The output amplifier and phase and amplitude 
equalizer comprise u8, U9, and the associated circuitry. Summing amplifier 
U8 accepts the stereo composite signal from the STEREO ANALOG module, and an 
external modulating signal (SeA) at a one volt RMS sinewave level which cor
responds to 100% modulation. The modulating signal (B-BAND) is amplified by 
US to an adjustable level between 2.5V P-P and l2.0V P-P as determined by the 
adjustment of the LEVEL OUT control (R4J). This signal may be used as the 
output drive by positioning jumper Jl to defeat the phase and amplitude equal
izer circuit. 

11 

WARNING : Disconnect primary power prior to servicing. 



4-10. PHASE AND AMPLITUDE Amplifier U9 cy 
dependent input and feedback circuits which allow variable amounts of high 
and low boost or cut. To disable ase zat1on, the H.F. PHASE 
control (R45) is usted counterclockwise until the of 5 is at 

level and U9 operates as inverting with the ut obtained 
from U8. 

4-11. The H. F. AMP. control (R49) usts the amount of frequency 
boost or cut and the L.F. AMP. control (RSO) usts the amount of low fre-
quency boost or cut. The two controls boost or cut the frequency response by 
ch the ratio of ack to at the high and low frequen-
cyextremes. The H.F. TURNOVER control (R4 and the L.F. TURNOVER control 
(RS control the frequency at which the cut or boost occurs. 

4-12. If the amplitude r controls ( and are 
for flat response) the H.F. PHASE control ) approximates an 
active all-pass filter circuit which has flat 
of phase shift ( usts high 
the uency res pons 
of the r cies to a maximum 
lead at 53 kHz with respect to the low frequencies. 

change in 
e lead 

e 

4-13. Us, no phase correction will be required except for the 
correction obtained from the amplitude equalization controls (R49 and R50). 
A simple deficiency in amplitude response due to a transformer, coupling 

} or shunt roll off tor will cause in addition to 
tude roll off. If the response is corrected with the r 

circuit, the phase shift will also be automatically corrected. There 
justment of the tude controls (R49 and R50) is usually 
is required to correct for both amplitude and problems. If independent 
control of tude and is required at the frequencies due to 
complex e and/or amplitude distortion problems, must be listed from 
the phase flat position (fully counterclockwise) to compensate the distor-
tion. 

4-14. POWER. 

4-15. Positive 20 Vdc enters the module on and negative 
20 Vdc enters the on pins 41 and 42. A to operate 
the module internal circuitry is developed by regulators U5 de),. U6 
(+15V ,and U7 (+15V dc A), Light diode CRlI provides an indica-
tion of the -lSV • light diode CR6 an indication of 
the V s • and 1 emitting diode CR26 provides an indication of the 
+ISV A supply. Two fifteen volt regulators with equal loads are used due to 
the high current of the LEDs used in the meter circuit. Diodes 
around each t shorts and reverse po 

12 

WARNING: Disconnect primary power prior to servicing. 
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SECTION V 

MAINTENANCE 

5-1. CORRECTIVE MAINTENANCE. 

5-2. The MS-15R stereo generator module maintenance philosophy con-
sists of problem isolation to a specific area or individual component and 
subsequent isolation and replacement of the defective component. 

5-3. TROUBLESHOOTING. 

5-4. In event of problems, the trouble area must first be isolated to 
a specific area. Most troubleshooting consists of visual checks. The OUTPUT 
module meter, fuse FI, and the indicators on each module should be used to 
determine in which area the malfunction exists. All module power supplies 
are equipped with LEDs which indicate the module power supply status. A 
single dark LED would indicate a stereo generator dc distribution bus fault. 

5-5. Once the trouble is isolated to a specific area, refer to the 
theory section of this manual for circuit discussion to aid in problem reso
lution. Table 5-1 lists typical trouble symptoms pertaining to the individ
ual module operation with references to fault isolation diagrams listing prob
able causes and corrective actions_ A corrective action given for a trouble 
symptom is not necessarily the only answer to a problem. It only tends to 
lead the repairman into the area that may be causing the trouble. An extend
er board (Harris PN 992 5246 001) is provided with the stereo generator to 
assist in troubleshooting. In event parts are required, refer to Section VI, 
Parts List. The following information is contained in this section as an aid 
to maintenance: 

REFERENCE TITLE NUMBER 

Figure 5-1. OUTPUT Module Parts Layout 

Table 5-2 OUTPUT Module Parts Index 

Figure 5-2 OUTPUT Module Waveforms 

Figure 5-] . OUTPUT Module Schematic 843 2087 001 

13 

WARNING : Disconnect primary power prior to servicing. 



Table 5-1. OUTPUT Module Fault Isolation Index 

.---------------------~-------------------------------------------------.-

SYMPTOM DEFECT/REFERENCE 

r---------------------r---------------------------------------------------
NO OUTPUT. 

OUTPUT LEVEL WILL NOT 
ADJUST. 

INADEQUATE OUTPUT. 

DISTORTION OR NOISE. 

METER INDICATES FULL 
SCALE (All Switch 
Positions) . 

METER INOPERATIVE. 

14 

Figure 5-4. 

Defective R43. 

Figure 5-5. 

Figure 5-6. 

Figure 5-7. 

Figure 5-8. 

WARNING: Disconnect primary power prior to servicing. 
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Figure 5-1. OUTPUT Module Parts Layout 
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WARNING: Disconnect primary power prior to servicing. 
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SYMBOL 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
CIa 
ell 
G12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
e21 
C22 
C23 
C24 
C25 
C26 
e27 
C28 

LOCATION 

B2 
C3 
C3 
C3 
C2 
C2 
Al 
C1 
Dl 
C1 
B2 
B2 
H2 
B2 
A2 
A2. 
--

,Bl 
CI 
BI 

,BI 
Bl 
Al 
Al 
A2 
AI 
Bl 
Bl 

Table 5-2. OUTPUT Module Parts Index 

SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION 

C29 C2 CR22 D2 R14 C3 
C30 C2 CR23 D2 Rl5 C3 
C31 D2 CR24 D2 RI6 --
C32 D2 CR25 Dl Rl7 C3 
C33 Dl CR26 B3 R18 C2 

RI9 C2 
R20 C2 

CRl C2 Jl C2 R21 C2 
CR2 C2 J2 -- R22 C2 
CR3 Cl R23 C2 
CR4 B2 R24 C2 
CRS B2 Ql C2 R25 C2 
CR6 B3 Q2 C1 R26 C2 
GR7 B2 R27 C1 
CR8 B2 R28 C1 
CR9 A2. Rl Cl R29 B2 
GRlO A2. R2 C2 R30 C2 
eRll A3 R3 C2 R31 B2 
CR12 C1 R4 C2 R32 CI 
GRl3 D3 R5 B3 R33 C1 
CRl4 D3 R6 B3 R34 CI 
CRl5 D3 R7 B3 R35 Cl 
CR16 D3 R8 B3 R36 Cl 
CR17 D2 R9 C3 R37 Hl 
CRlB D2 RlO C2 R38 Bl 
CRl9 D.2 Rll C2 R39 Bl 
CR20 D2 R12 C3 R40 Bl 
CR21 D2 Rl3 C3 R41 82 

I ~ 
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1781 005 

SYMBOL LOCATION 

R42 BI 
R43 D1 
R44 Bl 
R45 AI 
R46 B2 
R47 Bl 
R48 Al 
R49 B2 
RSO BI 
RSI Al 
R52 B2 
R53 B2 
R54 Bl 
R55 A2 
R56 A2 
R57 B3 
R58 B2 
R59 A3 
R60 03 
R61 D3 
R62 D3 
R63 D3 
R64 D2 
R65 D2 
R66 D2 
R67 D2 
R68 D2 
R69 D2 

Table 5-2. OUTPUT Module Parts Index (Continued) 

SYMBOL LOCATION SYMBOL LOCATION SYMBOL LOCATION 

R70 D2 VI D1 
R71 D2 V2 C3 
R72 D2 u3 C2 
R73 Dl u4 D1 
R74 D3 U5 A2 
R75 D3 U6 B2 
R76 D3 U7 B2 
R77 D3 U8 Bl 
R78 02 U9 Al 
R79 02 UI0 D2 
R80 02 Ull D2 
R81 D2 U12 01 
R82 D2 
R83 02 
R84 D2 
R85 D2 
R86 Dl 
R87 B3 
R88 D3 
R89 D2 

Sl D1 
S2 D3 

TPl Cl 



1. Composite stereo waveform without 
pilot at J1 (OUTPUT connector). 

2. Composite stereo waveform with 
pilot at Jl (OUTPUT connector). 

3. 

18 

Flat baseline indicates correct (L+R) 
to (L-R) ratio for maximum stereo 
separation. 
A. Audio input to one channel only. 
B. STEREO ANALOG module PILOT ON/OFF 

switch set to OFF. 

Subcarrier (L-R) without pilot at 4. 
J1 (OUTPUT connector). 
Zero crossing points indicate good 
38 kHz suppression. 
A. Audio input to one channel only. 
B. Audio input strapped so that (L = -R). 
C. STEREO ANALOG module PILOT ON/OFF 

switch set to OFF. 

A. Audio input to one channel only. 
B. STEREO ANALOG module PILOT ON/OFF 

switch set to ON. 

Subcarrier (L-R) with pilot at 
J1 (OUTPUT connector). 
A. Audio input to one channel only. 
B. Audio input strapped so that 

(L = -R). 
C. STEREO ANALOG module PILOT ON/OFF 

switch set to ON. 

1181-!56 

Figure 5-2. OUTPUT Module Waveforms (Sheet 1 of 3) 

WARNING : Disconnect primary power prior to servicing. 
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5. Composite stereo wave.form with 6. 
in sufficient (L-R) at Jl 
(OUTPUT connector) . 
A. Audio input to one channel only . 
B. STEREO ANALOG module PILOT ON/OfF 

switch set to ON. 

~ain channel (L+R) with pilot at 
J 1 (OUTPUT connector). 
A. Audio input to one channel only. 
B. Audio input strapped 80 that (L = R). 
C. STEREO ANALOG module PILOT ON/OFF 

switch set to ON. 

7. Composite stere.o waveform with phase 8. COlIllJosite stereo waveform wi.th excessive 
(L-R) at J1 (OUTPUT connec t or.). error between (L+R) and (L-R) components 

at J1 (OUTPUT connector). 
A. Audio input to one channel only. 
B. STEREO ANALOG module PILOT ON/OFF 

switch set to ON. 

A. Audio input to on e channel only. 
B. STEREO ANALOG module PILOT ON/OFF 

switch set to ON. 

1781-57 

Figure 5-2. OUTPUT Module Waveforms (Sheet 2 of 3) 

WARNING : Disconnect prImary power prior to servicing. 

19 



Subcarrier (L-R) with pilot 10. 
incorrectly phased at Jl (OUTPUT 
CONNECTOR). 
A. Audio input ot one channel only. 
B. Audio Input Strapped so that 

(L ;:0 -R) 
C. STEREO fu~ALOG module PILOT ON/OFF 

switch set to ON. 

Subcarrier (L-R) with pilot correctly 
phased at Jl (OUTPUT Connector). 
A. Audio input to one channel only. 
B. Audio input strapped 80 that 

(L = -R) 
C. STEREO ANALOG module PILOT ON/OFF 

switch set to ON. 

1781-58 

Figure 5-2. OUTPUT Module Waveforms (Sheet 3 of 3) 

20 

WARNING : Disconnect primary power prior to servicing. 
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1781 005 

;, 0 OlITPUT 

ENSURE PROGRAMMING IS APPLIED TO THE 
STEREO GENERATOR AND THE L AND R METER 
POSITIONS INDICATE ACTIVITY. OPERATE 
THE METER SWITCH TO B-BAND. DOES THE 
METER l~DIGATE ACTIVITY? 

r------------y£s 

REMOVE THE MODULE AND REMOVE THE SIDE
COVER . PLACE THE HOnULE ON THE EXTEN
DER BOARD. CHECK US PIN 2, u6 PIN 2, 
ru~D U7 PIN 2 FOR POSITIVE AND NEGATIVE 
15 VDe -t-D.6 VDe. ARE THE CORRECT 
POTENTIALS PRESENT7 

...------YES- ---L--NO----

NO--
l 

APPLY 1\ 1. OV RMS SIGNAl TO THE 
EXT INPlIT CONNECTOR (JZ) ON THE 
REAR OF THE STEREO GENERATOR. 
DOES THE METER INDICATE ACTIVITY? 

YES-L--NO----------

SET JUMPER Jl TO THE POSITION 
DEFECTIVE 
REGULATOR 
CIRCUIT. 

DEFECTIVE STEREO 
ANALOG MODULE . 

ISOLATE DEFECTIVE WIAiNG 
ASSOCIATED WITH MODULE 
PINS 50 AND 5t.. 

FURTHEST FROM UB. IS OUTPlIT 
ESTABLISHED? 

YES 

DEFECTI vt: U9 
CIRCUITRY. 

NO--------------~ 

JE~·j;;CTl VE US 
CIRCUITRY. 

1781-32 
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INADEQUATE OUTPUT 
i 

ADJUST THE OUTPlL ADJ CO~TROL. 
IS ADEQUATE OUTPUT ESTABLISHED? 

ENSURE PROGRAMMING IS APPLIED AND 
OPERATE THE METER SWITCi! to L AND 
R. DOES THE METER INDICATE lOO%? 

OPFRATE THE METER SWITGH TO INADEQUATE AUDIO INPUT LEVELS. 
B-BAND. DOES THE. METER 
INDICATE lOO%? 

r--------------------YES--~---

REl«)VE THE MODULE AND REMOVE TIlE SIDE COVER . DEFECflVE STEREO Iu\lALOC ~IODULE. 

PLACE THE MODULE: ON THE EXTENDER BOARD. CHECK 
US PIN 2, U6 PIN 2, AND U7 PI~ 2 fOR POSITIVE 
AND NEGATIVE 15 VDC +0.6 VDC. ARE THE CORRECT 
POTENTIALS PRESENT? 

SET JUMPER J1 TO THE POSITION 
fURTHEST FROM U8. IS ADEQUATE 
OUTPUT ESTABLISHED? 

N°i 
I DEFECflVE liS. I 

£"00 IBn 

17el'~1 



DISTORTION OR NOISE 

PLACE THE MODULE ON THE EXTENDER BOARD. 
IS DISTORTION PRESENT AT MODULE PIN 50? 

t..---YES--'--NO---------.

1 
DEFECTIVE STEREO 
ANALOG HODULE. 

REMOVE THE MODULE SIDE COVER AND 
CHECK US PIN 2, U6 PIN 2, AND U7 
PIN 2 FOR POSITIVE AND NEGATIVE 
15 VDe ,6 VDC. ARE THE CORRECT 
POTE~TIALS PRESENT? 

.....----y ES-..L..-1-NO---..., 

IS DISTORTION PRESENT AT 
TEST POINT TP41 

DEFECTIVE REGULATOR 
CIRCUIT . 

1781-30 

5-6. Distortion or Noise 

WARNING; Disconnect primary power prior to servicing. 

25 



METER INDICATES FULL SCALE (ALL SWITCH POSITIONS) 
i 

REMOVE THE MODULE AND REMOVE THE 
SIDE COVER. PLACE THE MODULE ON 
THE EXTENDER BOARD. 

REMOVE THE STEREO AN.ALOG MODULE FROM 
THE STEREO GENERATOR. 

IS 0 VDC PRESENT AT TEST POINT TP3? 

1781 005 

IS A VERY LOW DC POTENTIAL PRESENT 
AT TEST POINT TP2? 

DEFECTIVE STEREO AI.'IlALOG MODULE. 

IS A a VDe POTENTIAL PRESENT 
AT TEST IF 

~NO---------, 

DEFECTIVE U3, Q1, OR Q2. 
I7EH-29 
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1781 005 

METER INOPERATIVE. 
i 

ENSURE PROGRAMMING IS APPLIED AND 
OPERATE THE METER SWITCH TO B-BAND. 
DOES THE METER INDICATE ACTIVITY? 

L YES NO 

REMOVE THE MODULE AND REMOVE THE 
SIDE COVER. PLACE THE MODULE ON 
THE EXTENDER BOARD. 

DEFECTIVE STEREO ANALOG MODULE. 

IS A 1.26v PEAK (APPROX.) SIGNAL 
PRESENT AT TEST POINT TP3? 

YEs.-l NO-----------------------. 

DOES TEST POINT TP2 INDICATE 
ACTIVITY? 

DEFECTIVE METER SWITCH OR 
ASSOCIATED WIRING . 

r-________ ~ ______ NO ___ ~ I 
IS A 3 TO 4 VDe POTENTIAL PRESENT jOEFECTIVE U2. , 

YES 

AT TEST POINT TPl? '-

--~--NO----------~ 

DEFECTIVE U3, Ql> OR Q2. 1781-28 



SECTION VI 

PARTS LIST 

6-1. 

Refer to table 6-1 for rep 
proper maintenance of the MS-lSR OUTPUT module. 

parts which are required for 
Table entries are indexed by 

reference deaf r. 

28 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-1. OUTPUT Module Front Panel - 992 5129 001 
-

REF. SYMBOL HARRIS PART NO. DESCRIPTION OTY . 

------ 992 5130 001 OUTPUT Module Circuit Board 1 
(Refer to table 6-2) 

29 

WARNING : Disconnect primary power prior to servicing . 



Table 6-2. OUTPUT Module Circuit Board - 992 5130 001 
-

REF. SYMBOL HARRIS PART NO. DESC R I PT 10 N QTY. 

C1 526 0049 000 Capacitor, 6.8 uF, 35V 1 

C2 SOD 0813 000 Capacitor, 33 pF, Mica 1 

C3 S26 0049 000 Capacitor, 6.8 uF, 3SV 1 

C4 SOD 0817 000 Capacitor, 47 pF, Mica 1 

CS, C6 526 0049 000 Capacitor, 6.8 uF, 3SV 2 

C7 500 0803 000 Cap aci tor, 5 pF J Mica 1 

C8 526 0310 000 Capacitor, 0.22 uF, Tantalum 1 

C9 thru C16 526 0049 000 Capacitor, 6.8 uF, 35V S 

ClS,C19 526 0045 000 Capacitor, 330 uF, Tantalum 2 

C20, e21 526 0049 000 Capaci tor, 6.8 uF, 35V 2 

C22 500 0803 000 Capacitor, 5 pF, Mica 1 

C23 SOD 0759 000 Capacitor, 100 pF, Mica 1 

C24 526 0049 000 Capacitor, 6.8 uF. 3SV 1 

C25 500 0813 000 Capacitor, 33 pF, Mica 1 

C26 526 0049 000 Capacitor, 6.8 uF, 35V 1 

e27,C28 526 0309 000 Capacitor, 22 uF, Tantalum 2 

C29 thru C33 526 0049 000 Capacitor, 6.8 uF, 3SV S 

CRl , CR2 , CR3 384 0321 000 Diode, HP2800 3 

CR4. CRS 384 0284 000 Diode, 10D4 2 

CR6 384 0610 000 Diode, LED, Green 1 

CR7,CR8,CR9,CRlO 384 0284 000 Diode, lOD4 4 

CRll 384 0610 000 Diode, LED, Green 1 

30 

WARNING: Disconnect primary power prior to s9Nlclng. 



Table 6-2. OUTPUT Module Circuit Board - 992 5130 001 (Continued) 

REF . SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

CRl2 384 0205 000 Diode, IN914 1 

CRl3 J CRl4, CRlS 384 0662 000 Diode, LED, Red 3 

CRl6 384 0664 000 Diode. LED, Yellow 1 

CR17 thru CR25 384 0661 000 Diode, LED, Green 9 

CR26 384 0610 000 Diode, LED, Green 1 

Jl 610 0679 000 Plug 1 

Ql,Q2 380 0319 000 Trans is tor, MPS-Al4 2 

Rl 550 0913 000 Potentiometer. 5k ohm, 4 Turn, 1 
1/2W, 10% 

R2 .540 1113 000 Resistor, 18k ohm, 1/2W, 5% 1 

R3 550 0913 000 Potentiometer, 5k ohm, 4 Turn, 1 
1/2W, 10% 

R4 540 1113 000 Resisto r, 18k ohm, 1/2W, 5% 1 

R5 540 1160 000 ReSistor, 22k ohm, 1/2W, 5% 1 

R6 540 1150 000 Resistor, 2.2 Megohm, 1/2W, 5% 1 

R7 540 1llI 000 Resistor, 10k ohm, 1/2W, 5% 1 

R8 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 1 

R9 540 1144 000 Resistor, 200k ohm, 1/2W, 5% 1 

RlO 550 0930 000 Potentiometer, 200k ohm, 4 Turn, 1 
1/2W, 10i. 

Rll 540 1105 000 ReSistor, 5.1k ohm, 1/2W, 5% 1 

Rl2 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 1 

R13 548 0317 000 Resistor, 301k ohm, 1/4W, Ii. 1 

R14 548 0932 000 Resis tor, lOOk ohm, 1/4W, Ii. 1 

31 

WARNING: Disconnect primary power prior to servicing. 



Table 6-2. OUTPUT Module Circuit Board - 992 5130 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

Rl5 548 1397 000 Resistor, a.25k ohm, 1/4W, 1% 1 

Rl1 540 1159 000 Resistor, lOOk ohm, l/2W, 5% 1 

RI8 540 1129 000 Resistor, 1.5k ohm, 1/2W, 5% 1 

RI9 550 0935 000 Potentiomete.r, 2k ohm, 4 Turn, 1 
1/2W, 10% 

R20 540 1145 000 Resis tor, 6.8k ohm, 1/2W, 5% 1 

R21,R22,R23 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 3 

R24, R25 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 2 

R26 540 1162 000 Resistor, 1 Megohm, 1/2W, 5% 1 

R27 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1 

R28 540 1159 000 Resistor, lOOk ohm, 1/2W, 5% 1 

R29 540 1160 000 Resistor, 22k ohm, 1/2W, 5% 1 

R30 540 1134 000 Resistor, 33 ohm, 1/2W, 5% 1 

R31 540 1337 000 Resistor, 12 Megohm, 1/2W, 5% 1 

R32 540 1165 000 Resist or, 3.3k ohm, 1/2W, 5% 1 

R33,R34 540 1114 000 Resistor, 4.7k ohm, 1/2W, 5% 2 

R35 540 1153 000 Resistor, 8.2k ohm, 1/2W, 5% 1 

R36 550 0913 000 Potentiometer, 5k ohm, 4 Turn. 1 
1/2W. 10% 

R37 540 1154 000 Resistor, 7.5k ohm, 1/ 2W. 5% 1 

R38,R39 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 2 

R40, R41 540 1151 000 Resistor, 10 ohm, 1/2W. 5% 2 

R42 548 0414 000 Resistor, 8.87k ohm, 1/4W, 1% 1 
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Table 6-2. OUTPUT Module Circuit Board - 992 5130 001 (Continued) 

REF. SYMBOL 

R43 

R44 

R45 

R46 ,R4 7 

R48,R49 

RSO ,R51 

RS2,RS3 

R54 

R55,R56 

R57,R59 

R60 

R61 thru R64 

R65 thru R73 

R74 

R75,R76 

R77 thru R87 

R88. Ra9 

Sl 

52 

Ul 

HARRIS PART NO. DESCRIPTION 

550 0941 000 Potentiometer, 50k ohm, 4 Turn, 
1/2W ~ 10% 

540 1159 000 Resistor, lOOk, 1/2W, 5% 

550 0928 000 Potentiometer, 20k ohm, 4 Turn. 
1/2W, 10% 

540 1111 000 Resistor, 10k, 1/2W, 5% 

550 0928 000 Potentiometer, 20k ohm, 4 Turn, 
l/2W, 10% 

550 0929 000 Potentiometer, SOk ohm, 4 Turn, 
1/2W. 10% 

540 1111 000 Resistor, 10k ohm, 1/2W, 5% 

540 1192 000 Resistor, 51 ohm, 1/2W, 5% 

540 1151 000 Resistor, 10 ohm, 1/2W, 5% 

540 1187 000 Resistor, 1.3k ohm, l/2W, 5% 

540 1164 000 Resistor. 390 ohm, 1/2W, 5% 

540 0363 000 Resistor, 100 ohm, 1/4W, 1% 

548 0278 000 Resistor, 200 ohm, 1/4W, 1% 

540 0327 000 Resistor, 620 ohm, lW, 5% 

540 0328 000 Resistor, 680 ohm, lW, 5% 

540 1187 000 Resistor, 1.3k ohm, l/2W, 5% 

540 1117 000 Resistor, 150 ohm, 1/2W, 5% 

600 0584 000 Switch 

604 0866 000 Switch, Pushbutton 

382 0415 000 Integrated Circuit, LM324N 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-2. OUTPUT Module Circuit Board - 992 5130 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

U2,U3 382 0472 000 Integrated Circuit, LM318N 

U4 540 1332 000 Integrated Circuit, RA08-100KN 

US 382 0360 000 Integrated Circuit, MC7915 

U6, U7 382 0359 000 Integrated Circuit, MC7815 

U8,U9 382 0472 000 Integrated Circuit. LM318N 

UIO,Ul1,U12 382 0415 000 Integrated Circuit, LM324N 

XUl 404 0674 000 Socket, IC, 14 Pin 

XU2,XU3 404 0673 000 Socket, IC, SPin 

XU4 404 0675 000 Socket, Ie, 16 Pin 

XU8,XU9 404 0673 000 Socket, IC, 8 Pin 

XUIO I XU1l, XU12 404 0674 000 Socket, IC, 14 Pin 

404 0523 000 Jacks, PC 

943 2088 001 Printed Circuit Board 

404 0513 000 Heat Sink 
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WARNING: Disconnect primary power prior to servicing. 
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