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SAFETY NOTICE

WARNING: THE CURRENTS AND VOLTAGES IN THIS EQUIPMENT ARE DANGEROUS AND
UNDER CERTAIN CONDITIONS, COULD BT FATAL.

This manual is intended as general guldance for trained and qualified in-
stallation, operating, maincenance 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 which should be observed by
personnel in using this or other electronic equipment.

THE INSTALLATION, CPERATION, MAINTENANCE AND SERVICING OF THIS EQUIPMENT
INVOLVES RISKS TO BOTH PERSONNEL AND EQUIPMENT, AND MUST BE PERFORMED ONLY
BY PROPERLY TRAINED AND EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER-
SONNEL MUST FAMILIARIZF THEMSELVFES WITH SAFETY REQUIREMENTS, SAFE HANDLING
AND OPERATING PRACTICE, AND RELATED FIRST-AID PROCEDURES (E.G., FOR FELEC-
TRICAL BURNS AND ELECTRICAL SHOCK).

HARRIS CORPORATION Broadcast Equipment Division shall not be responsible
for injury or damage resulting from improper installation, operation, main-
tenance 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 engaged in such tuasks to exevcise due care.

As with all electronic equipment, care should be taken to avoid electrical
shock 1in all circuits where gubstantial currents or voltages may be pre-~
sent, either through design or short circuit. Caution should also be ob-
served i{n 1lifting and hoisting equipment, especially regarding large struc-
tures, dutring installation.

LIABILITY LIMITATION

The procedures outlined in this Manual are based on the information avail-
able at the time of publication and should permit the specified use with
minimum risk. However, the manufacturer cannot assume liability with re-
spect to technical application of the contents and shall, under no citcum-—
stances, be responsible ror damage or Ilnjury (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.

CAUTTONARY NOTICE

Always disconnect power before opening covers, doors, enclosures, gates,
panels or shields. Always use grounding sticks and short out high volt-
age points before servicing. Never make internal adjustments, perform
mailntenance or service when 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
circults, know your equilpment and don't take chances. Proper training

of experienced personnel and observing the above guildelines will help as-
sure safe and continued operation of this equipment.

iid
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SECTION 1

GENERAL DESCRIPTION

I-1. INTRODUCTION.

1-2. This technical manuval contains information necessary to install,
operate, maintain, and service the MS~15R stereo generator. Sections in this
technical manual provide rhe following fnformation:

a. SECTION I, GENERAL DESCRIPTION, provides a description of
equipment festures, identifies major components, and lists operating param-
eters and specifications.

b. SECTION 1I, INSTALLATION, provides unpacking, inspection,
and installatioon information, preocperational checks, and power on checks to
ensure CcoOrrect operation.

C. SECTION I1TI, OPERATION, identifies comntrols and indicators
and provides equipment sctup and operation.

d. SECTION IV, PRINCIPLES OF OPERATION, provides za functional
descripcion and detailed block diagram with theory of operation.

e. SECTION Vv, MAINTENANCE, provides preventive and corrective
maintenance information and troubleshooting with instructions for equipment
servicing.

£. SECTION VI, PARTS ILIST, provides information for ordering
replacement components and assemblies.

8. SECTION VII, DIAGRAMS, provides block, logic, schematic
diagrams, and other drawings required for equipment maintenance.

1-3. EQUIPMENT PURPQSE,

1-4. The Harris MS~15R stereo generator (figure 1-1) produces a
composire stersophonlc signal from two 3udio inputs. Opevational modes are
STEREC, MONQO L4R, MONO L, and MONO R. Provisions allow addition of an exter—
nal monaural modulating signal such as an SCA carrier.

1-5. PHYSICAL DESCRIPTION.

1-6, The MS$~15R stereo generator is both electrically and wechanically
modular in concept. Each discrete function is implemented by individual plug-
in modules. Each module is provided with an insertion/extraction lever to aid
in module servicing. All modules are placarded with nomenclature to prevent
use in the incorrect slot. Each module plugs dinto the mother board which pro-
vides slectrical interconnections. The non-modular components (power supply
and RFI filcer) are wounted to the case in the rear of the unit. The stereo
generator mounts in 3.5 inches (8.8% cm) of standard 19 inch {(48.286 cm) zrack
apace.

1-1

WARNING. Disconnect primary power prior to servicing.
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Figure 1-1. MS-15R Stereo Generator

WARNING:

Disconnect primary power prior to servicing.
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1-7. FUNCTIONAL DESCRIPTION.

1-8. The Harris MS-13R stereo generator accepts two audio inputs at a
+10 dBm level and generates a steveophonic, monaural left plus right, monaural
teft, or monaural right output signal at a low impedance level of 2.5V P-P to
12.0V P-P. An input provision allows summation of an external composite mod-
ulation signal such as an SCA signal (see figuvre 1-2).

1-9. Many design features provide operational characteristics superior
to conventional FM equipment. A defeatable phase and amplitude equalizer
corrects for deficiencies in the equipment following the MS-15R which might
otherwise degrade the performance of the system. True peak-reading metering
of the LEFT, RIGHT, L + R, L - R, or B-BAND (total modulation) is implemented
by a light emitting diode display. The mctering sensitivity can be increased
times 10 to allow accurate pilot injection adjustment. Light emitting diodes
monitor critical functioms on each plug-in module.

1-10. STEREO GENERATOR.

1=11, The stevreo generator consists of the STEREO DIGITAL module, the
STEREO ANALOG module, and the STERFO OVSC module. Features of these modules
are discussed by the following text.

1-12, DIGITALLY SYNTHESIZED MODULATION (DSM) STEREOPHONIC GENERATOR.

The STEREO ANALOG and STEREC DIGITAL modules comprising the DSM stereophonic
generator eliminace the compromise existing between other popular types of
stereophonic generators. The switching type of modulator produces poor sepa-
ration at high frequencies. Poor harmonic rejection and SCA crosstalk are
problems experienced with the balanced modulator type of stereophenic gener-
ator, The DSM stereo generator produces typically 50 dB of stereophonic chan-
nel separation from 30 Hz to 15 kHz wich an exceptionally clean baseband signal
which promotes minimal interaction between stereo and SCA service. An auto-
matic phase control circult adjusts the stereophonic pilot phase to maintain

separation. Selectable FLAT, 25, 50, or 75 microsecond pre-emphasis is provided.

1-13. DYNAMIC TRANSIENT RESPONSE (DTR) FILTER. A Harris developed low-
pass filter comprising the STEREO OVSC module operates independently of
limiters or stereophonic generators to limit the overshoot on FM stereophonic
transmission to two percent maximum on any input program material processed by
any FM limiter. The filter is transparent to audio within its +0.5 dB pass—
band of 30 Hz to 15 kHz and provides over 60 dB of attenuation at 19 kHz and
above. The filter inaudibly reduces modulation overshoots to less than two
percent. Typically, elimination of overshoot allows a two to six dB increase
in loudness with no other audible effect.

1-14, OUTPUT.
1-15. The OUTPUT module accepts the stereophonic composite signal from
the STEREO ANALOG module and an external modulating signal (if used) from the

EXT INPUT provision (J2) on the rear of the unit. The module provides peak-
reading metering functions by means of a solid state LED meter, defeatable

1=3

WARNING: Disconnect primary power prior to servicing.



phase and amplitude equalization to correct for deficiencies in egquipment fol-
lowing the MS-15R, and a low impaedance output dyive.

i-16. MAIN FRAME.

1-17. RFI FILTER. All gterecphonic genevrator inputs and ourputs are
filtered by the RFI/EMI filter with the exception of the EXT INPUT (J2) and
the OUTPUT (J1) lines which interface via coaxial (shielded) cables.

1~-18. POWER SUPPLY. The power supply will operate from either 100 to

130 Vac or 200 to 260 Vac, 50 to 60 Hz. Selection of the 115 or 230 Vac

nominal ac scurce voltage 1is accomplished internally with wire juwpers. The
power supply is bused by F1 at 1 awpere for 115 Vac or 0.5 amperes for 230 Vac.
The power supply develops pre-regulated +20 Vdc potentials with foldback current
ldmiting. The dc voltage is distyibuted by the mother board to sach individual
module where the supply ig re-regulated by individual monolithic voltage regu-
lators.

1-15. EQUIPMENT CHARACTERISTICS.
1~20. ELECTRICAL CHARACTERISTICS.
1-22. Table 1-1 lists electrical operating characreristics and para-

metars of the MS-15R stereophonic generator.
1-213. MECHANTICAL/ENVIRONMENTAL CHARACTERISTICS.

1-24, Table 1-2 lists physical and environmental characteristics of the
MS~15R sterecphonilc generator.

WARNING: Disconnect primary power prior to servicing.
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Table 1-1. Electrical Characteristies

FUNCTION

CHARACTERISTIC

Primary Power Requirements

Type of Modulation

Audio Input Impedance (Left and
Right)

Audio Input Level (Left and Right)

Audio Frequency Response

Input Filtering

Overshoot Protection

Audio Transient Response

Harmonic Distortion (Left or Right)
IMD

Signal-to-Noige Ratio

Pilot Oscillator
Pilot Stability
Pilot Phase
Stereo Separation

Dynamic Stereo Separation

100 to 130 Vac or 200 tc 260 Vac 50-60
Hz, single phase, 25 watts.

Digitally Synthesized Modulation (DSM).

600 Ohms balanced resistive, adaptable
to other impedances.

+10 dBm +1 dB for 100% modulation at
400 Bz,

Standard 75 microsecond FCC pre-empha-
sis curve +0.5 dB from 30 Hz to 15 kHz.

Selectable: flat, 25, 50, or 75 micro-
second pre—emphasis.

15 kHz LPF, 50 dB minimum rejection at
19 kHz and above.

Dynamic Transient Response (DTR) filter
Defeatable for test purposes.

2% maximum overshoot beyond steady
state.

0.47% oxr less from 30 Hz to 15 kHz.
0.4%, 60/7000 Hz, 4:1 ratio.

75 8B below 100% modulation (1.0V RMS
Composite Qutput). Reference 400 Hz,
75 microsecond de—emphasis, measured
from 30 Hz to 15 kHz.

Crystal Controlled.

19 kHz + 1Hz, 0°C to 50°cC.
Automatically controlled.

45 dB minimum frem 30 Hz to 15 kHz.

40 dB minimum under normal programming
conditions.

ELECTRICAL CHARACTERISTICS SUBJECT TO CHANGE WITHOUT NOTICE

1-7

WARNING: Disconnect primary power prior to servicing.




Table 1-1. Electrical Characteristics (Continued)

FUNCTION

CHARACTERISTIC

Crosstalk (main to stereo subchannel
or subchannel to main)

Subcarrier supression

76 kHz supression

Modes of operation
Composite output impedance

Composite output level

Composite Baseband Equalization

RFI Protection

Audio/Control Connections

Modulation Meter

EXTERNAL COMPOSITE INPUT:
Amplitude response

Phase Linearity

Composite Input Impedance

Input Level

45 dB below 907 modulation.

60 4B below 100% modulation.

60 dB below 1007 modulationm.

Stereo, Mono L + R, Mono L, Mono R.
150 ohms unbalanced resistive.
Adjustable from less than 1.0 VRMS to
greater than 4.5 VRMS for 1007 modula-
tion.

Equalizer provides separate amplitude

and phase compengation for studio link
or exciter deficiencies (defeatable).

Filtering provided from 500 kHz through
1 GHz.

12 terminal barrier strip.

5 function, peak reading LED display

with X 10 expandable range (adjustable
to meet FCC ballistics).

+0.25 dB from 30 Hz to 15 kHz.

120 from linear phase from 30 Hz to
75 kHz.

10k ohms unbalanced resistive.

1.0V RMS for 1007 modulation.

1-8

WARNING: Disconnect primary power prior to servicing.
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Table 1-2. Mechanical/Environmental Characteristlcs

FUNCTION CHARACTERISTIC

Weight 18 pounds (8.16 kg), Net unpacked.
22 pounds (9.98 kg), Net packed.

Size Width, 19 inches (48.26 cm).
Height, 3.5 inches (8.89 cm).
Depth, 15 inches (38.1 cm).

Operating Temperature Range 0° to 50°c. Operational to -20°cC.

Maximum Altitude 15,000 feet (4572 meters) above sea
level.

Maximum Humidity Non—-condensing. Up to 95% relative.

Required Mounting Space 3.5 inches (8.89 cm) of standard 19

inch (48.26 cm) rack space.

1-9/1-10

WARNING: Disconnect primary power prior to servicing.
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SECTION IIX

INSTALLATION

2-1. INTRODUCTICH,

2-2. This section contains information required to unpack, inspect, and
install the MS-15R stereo generator. Preoperational checks and power on checks
are provided to ensure correct exciter operation. Components or wmodules re-
moved from the exclrer after final test, for transport, are tagged and provided
with appropriate instructions for reinstallation.

2-3. UNPACKING.

2-4. Carefully unpack the MS-15R stereo generator and perform a visual
inspection to determine that no apparent damage was incurred during shipment.
Retain the shipping materials until it has been determined that the unit is

not damaged. The contents of the shipment should be as indicated on the pack-
ing list. If the contents are incomplete or if the unit is damaged electrical-
ly or mechanically, notify the carrier and Harris Corvporation Broadcast Products
Division,

2-5. All packing materials must be removed from the equipment and the
modules. The removal of components varies due to the method and requirewments
for shipment. All removed components are tagged to permit easy reinstallation
i{n the eguipment. Symbol numbers and descriptions are provided on each removed
component corresponding to the schematic diagram, parts list, packing list and
a reference designator or nomenclature stenciled at the cabinet location of
each removed item. Cables and small parts may be taped or tied in place for
shipment, Rewmove all tape, string, and packing materials used for this purpose.
Install any removed components in the interior of the cabinet and arrange the
modules in a separate contalner according to the order in which each module
installs in the equipment.

2-6. INSTALLATION.

2-7. Prior to installation, the manual should be carefully studied to
get a thorough understanding of the principles of operation, circultry and
nomenclature. This will facilitate proper insgtallation and initial checkout.
Ingtallation of the MS-15R gstereo generator will be accomplished in five steps:
1) preliminary wiring, 2) stereo generator placement, 3) module installsation,
4) stereo generator wiring, and 5) preliminary checkout.

2-8. PRELIMINARY WIRING.

l WARNING I

ENSURE AC POWER IS NOT APPLIED TO THE STRREO
CENERATOR.

-1

WARNING: Disconnect primary power prior to servicing.



2-9. Remove the top cover of the stereo generator and check the trans-~
former terminal block (TBLl) at the vear of the unit. Jumpers on this terminal
block determine the primary source voltage. Refer to figure 4-3 and determine
which jumpers are required for the installation. Replace the top cover.

2-10. STEREO GENERATOR PLACEMENT.

2-11. The Harvis M3-15R steveo generator requires 3.5 vertical inches
(8.89 cm) of standard 19 inch (48.26 cm) rack space and should be placed in a
locatvion which provides convenient accesgss to the rear panel near power, audio,
and control cables. As cooling air enters the equipment through vents in the
bottom panel, the gsrereo generator gshould not be placed directly above heat
generating equipment such as an suplifier stage. The eguipment is thoroughly
RFI shielded and no special isplation precautions are required.

2-12. MODULE INSTALLATION.

2-13, Several modules require jumper-plug programming which initializes
the module to operate in a predetermined mode at power application. Remove
the STEREO DIGITAL, and STEREO ANALOG module covers and refer to table 2-1.
Ensure each jumper listed is correctly installed in each respective module to
produce the desired mode of operation. After the module programming is com-
pleted, replace the module covers and each module should be inserted in its
regpective slot in the stereo genevator.

2~14, STERED GENERATOR WIRING.

2-15. Refer to table 2~2 and figure 2-1 for information required to con-
nect inputs, remote control lines, and the output to the stereo generator.

2-16, After wiring of the inputs, control lines, and the ocutput is com—
pleted, the following additional external connections must be made.

a. GROUND: Connect the GND LUG terminal on the rear of the
stereo generator to station ground.

b. COMPOSITE INPUT: If an external composite input such as SCA
is to be used with the sterec generator, comnect the input to the EXT INPUT
terminal (J2) on the rear of the stereo generator.

2-17. The complete stereo generator should be ingpected at this time.

Check the following:
l WARNING l

ENSURE POWER IS NOT APPLIED TO THE STEREC
CENERATOR.

a. Ensure all connectiong at termianl boards are tight and secure
and all wires are dressed properly.

2-2

WARNING: Disconnect primary power prior to servicing.
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Table 2-1. Module Programming
MODULE JUMPER NOMENCLATURE PURPOSE
STEREO DIGITAL J1* POWER UP: Selects the mode in which
STEREO/LEFT/ the module will initialize
RIGHT/L+R when power is applied.
J2 SCA INTERLOCK Selects monaural mode STERE(Q

STEREO ANALOG

QUTPUT

J1

J2

J3%

J4 **

J5 k%

J6 ok

J1

L+R/LEFT/RIGHT

FLAT/25/50/75

FLAT/25/50/75

INT/DTR

INT/DTR

INT/DTR

INT/DTR

MS-15R).

emphasis.

emphasis.

Selects the
pass filter
DIR filter.

Selects the
pass filter
DTR filcer.

Selects the
pass filtrer
DTR filter.

Selects the

pass filter
DTR filter.

amplitude &

DIGITAL module will enter
if simultaneous 41 KHZ SCA
and stereophonic operation
is attempted (not used in

Selects stereo 1input pre-

Selects stereo input pre-

internal low-
or enables the

internal low-
or enables the

internal low-
or enables the

internal low-
or enables the

Energizes or bypasses the

phase equalizer.

* Normally set for STEREO.
tk* Normally set for DTR.

WARNING: Disconnect primary power prior to servicing.
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Table

2-2. Stereo Generator Wiring

TERMINAL NOMENCLATURE SIGNAL
TB1 PIN 1 R (STEREQC MODE)} A momentary contact to ground
will cause the equipment to output a won-
aural signzl from the right stereo channel
and mute the left sterec channel.*

2 | L {STEREC MODE) A momentary contact to ground
will cause the equipment to output a mon-
aural signal from the left stereo channel
and mute the right sterec channel.*

3 14+R {(STEREQ MODE) A wmomentary contact to ground
will cauge the equipment to output a mon—
aural signal from both steresc channels.*

4 | ST. (STEREO MODE) A momentary contact to ground
will cause the equipment to output &
stereo signal.

5 + SW. COM. A jumpexy from TBl pin 6 provides a 20 Vdc
potential to operate the remote mode gwitching
circuits (see figure 2-1). If remote mode
switching is not desired, the jumper may be
removed.

6 + SW, P.S. Provides a 20 Vdc potential to operate the re-
mote mode switching circuits through a jumper
to TB2 pin 5 (see figure 2-1). If remote mode
switching 1s not desired, the jumper may be
removed.

7 | LEFT - (black) 600 ohm balanced audio input

8 | LEFT + (shield) for stereo left channel.

8 | LEFT + (red)

10| RIGHT -~ {black) 600 ohm balanced audio input

11| RIGHT = {shield) for stereo right channel.

121 RIGHT + (red)

* NOTES:
L. Remote control requires that terminal 6 (+5.W. P.S5.) be
jumpered to terminal 5 (+3.W. COM.) or a positive 12 Vde to
28 Vdc potential must be jumpered between the desired terminal
and terminal 5 (S.W. COM.).

2-4

WARNING:

Disconnect primary power prior to servicing.
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AUDIC INPUTS
EXTPUT STEREQ MODE o y (600 f BALANCED)
.@ 8| o
GND 2| RIGHT LEFT
32 1 AMP @ 115V ST. | L+R L R wn 7] 3 __L_ & _ _-‘: 4
() 0.5 AMP @ 239V + + = —~
J1
At OOOOOOOOO®WW®
AC POWER TB1 —
QUTPUT
1 12
1781-4
FIGURE 2-1. GENERATOR EXTERNAL WIRING
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b. Remove any extra hardware or wire from the area., Ensure all
packing materials are removed,

2-18. FPRELIMINARY CHECKOUT.

2-19. Connect the power cord to rhe ac source. All the module front
panel power supply indicators (+15v, -15V, +6v, -6V) will 1lluminate. If
trouble i1s experienced, refer to Section V, Maintenance.

2-20. The audio inputs should be checked to ensure correct wiring. With
programming applied to the LEFT and RIGHT audio inputs at +10 dBm +1 dB, oper-
ate the OUTPUT module meter switch through all positions and theck for activity
on the OUTPUT module meter. All metering positions should yield indications
with steveo programming. If the programming is monaural, the L-R meter switch
position will vield no indication.

2-21. Disconnect the ac power source.

2-22. Remove the QUTPUT module and remove the side cover, Set Jjumper J1
in the position closest to U8 (equalizer out). Replace the OUTPUT module in
the stereo generator and connect the ac powery source.

2=-23. Apply programming to the stereo generator and measure the stereo
separation and distortion of the system from 30 Hz to 15 kHz at the transmitter
gite or off the alr. If the sepavation ls less than desired and 1if the separa-
tion is not limited by distortion and noise in the composite transmission sys-
tem, separation may be improved through use of the phase and amplitude equal-
izer as described by paragraphs 2-25 through 2-20. If adjustment is not de-
sired, proceed to paragraph 2-29.

2-24, Disconnect the ac power source. Remove the OUTPUT wmodule and set
Jumper J1l in the position furthest from U8 (equalizer in). Adiust the follow-
ing controls to mid-range: H.F¥. TURNOVER (R48), L.F. AMP. (R50), L.F. TURN-
OVER (R51), H.F. AMP. (R49). Adjust the H.F. PHASE control (R45) fully coun-
terclockwise. Mount the OUTPUT module in the stereo generator using the ex-
tender board furnished with the unit.

2-25. 1f separation is degraded at low frequencles only, the problem
may be corrected by adjustwent of the L.F. AMP. control (R50) and the L.F.

TURNOVER control (RS51).

2-26. If separation is degraded at high frequencies only, the problem
may be corrected by adjustment of the H.F. AMPL control (R49) and the H.F.

TURNOVER control (R48).

2~27, If separation is uwniformly degraded, the problem may be corrected
by adjustment of the H.F. PHASE control (R45),

2-28. Combinations of control adjustments may be used where the composite
transmission sgystem problems are complex.

2-29, Digconnect the ac power source.

2-7/2-8
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SECTION ILIL

OPERATION

3-1. INTRODUCT LON.

3-2. This section contains information pertalning to identificarion,
location and function of the controls and indlcators of the MS-15R stereo
generator, setup, and operation procedures.

3~3, CONTROLS AND INDICATQORS.

3-4, Figure 3-1 shows the location of each control or indicator as-
soclated with the M5-15R stereo genevator and table 3-1 lists each control or
indicator with a description of each item listed.

3=5. OPERATION.

3-6, As all critical functions in the exciter are stabilized by auto-
matic control circuits and feedback loops, the only adjustments required on a
daily basis are the mode controls if rthe mode of operation must be changed.
All mode switching 1is remoteable from connections on the rear of the exclter,

3-7. MONITORING CAPACITY.

3-8. The metering functions are contalned within the peak reading
audio metering circuits of the CUTPUT module. The metering functions are
listed in table 3-2.

3-9. MODE SWITCHING.

3-10. Modes of operation available with the MS5-15R are STEREO, MONO L,
MONO R, and MONO L+R which are selected by switches on the STEREC DICITAL mod-
ule. Indicators on the module illuminate to indicate the selected mode of
operation. MONO L or MONO R allows stations which use stereophonic operation
as a standard mode to broadcast in monaurzl If one audio channel falls during
stereophonic operation or if it is desired to broadcast from 2 separate mon-
aurel studio feed. The MONO L+R capability is an exclusive MS-13R feature
which allows monaural transmission by both stereophonic channels without
changing limiters or studio consoles. Stereophonic programming in the MONC L
+R mode 1s transmitted as monaural by mixing both stereophonic channels.

3-11. DYNAMIC TRANSIENT RESPONSE FILTER.

3-12, The Dynamic Transient Response (DTR) filter is activated when the
OVSC module IN/OUT switch when set to the IN position. When the OVSC module
IN/OUT switch is set to the OUT position, filtering is accomplished by a con~
ventional sharp-cutoff low-pass filter which is subject to considerable over-
shoot. For all programming situvations with all types of FM limiters, use of
the DTR filter is recommended to eliminate overshoot. This aswitch 18 not a
normal operating control and is provided to bypass the DITR fllter for the fol-
lowing reasons:

WARNING: Disconnect primary power prior 1o servicing.
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Figure 3-1. Controls and Indicators

WARNING: Disconnect primary power prior to servicing.
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Table 3-1. Con

trols and Indicators

REF. CONTROL/INDICATOR FUNCTION
STEREO OVSC MODULE
1 -15V Indicator (CR25) Illuminates to indicate the STEREO OVSC
module -15 volt regulator is operational.
2 +15V Indicator (CR26) Illuminates to indicate the STEREQ OVSC
module +15 volt regulator is operational.
3 R ADJ OUT Control (R33)| Adjusts the right channel output thresh-
old of the STEREO OVSC module.
4 R ADJ IN Control (R10) | Adjusts the right channel input thresh-
old of the STEREO OVSC module.
5 RIGHT Indicator (CR28) | Indicates right channel overshoot controll
when illuminated.
6 IN/OUT Switch (S1) IN position: Enables operation of the
DTR filter.
OUT position: Enables thé STEREO ANALOG
module conventional low-pass filter.
7 LEFT Indicator (CR27) Indicates left channel overshoot control
when illuminated.
8 L ADJ IN Control (R64) | Adjusts the left channel input thresh-
old of the STEREO OVSC module.
9 L ADJ OUT Control (R87)|Adjusts the left channel output thresh-
old of the STEREQ OVSC module.
OUTPUT MODULE
10 L/R/L+R/L-R/ B BAND Selects the desired signal to be monitor-—
Switch (S1) ed by the LED meter.
11 LEVEL OUT Control Adjusts the total modulation signal level
(R43) output by the OUTPLT module from 2.5V P=P
to 12.0V P-P.
12 LED Meter (CR13 through|Displays signals as selected by the B-

CR25)

BAND/L-R/L#+R/R/L switch.

WARNING: Disconnect primary power prior to servicing.



Table 3-1. Controls

and Indicators (Continued)

REF. CONTROL/INDICATOR FUNCTION

13 EXPAND X10 Switch (S2) | Changes the meter scale from 1107 to
11.0% when depressed to check pilot
injection level.

STEREO DIGITAL MODULE

14 MONO R Switch (S1) Enables the mono R mode to transmit a
mono signal from the right stereo channel
and mute the left stereo channel.

15 MONO R Indicator (CR3) | Indicates the mono R mode of operation ij
enabled when illuminated.

16 MONO L Switch (S2) Enables mono L mode to transmit a mono
gignal from the left stereo channel and
mute the right stereo channel.

17 MONO L Indicator (CR4) | Indicates mono L mode of operation is
enabled when illuminated.

18 MCNO L+R Switch (S3) Enables the mono L+R mode to transmit a
mono slignal from both stereo channels.

19 MONO L+R Indicator Indicates mono L+R mode of operation is

(CR5) enabled when illuminacted.

20 STEREO Switch (S4) Enables stereo mode operation.

21 STEREO Indicator (CR6) | Indicates stereo mode of operation is
enabled when illuminated.

STEREO ANALOG MODULE

22 PILOT LEVEL Control Adjusts the modulation level of the pilof
(R41) subcarrier.

23 PILOT ON/OFF Switch Enables or inhibits the pilot subcarrier.
(81)

24 COMP LEVEL Control Adjusts the composite signal level out-
(R27) put from the STEREQ ANALOG module.

25 +15V Indicator Illuminates to indicate the STEREO

(CR9)

ANALOG module +15 volt regulator 1s
operational.

3-4

WARNING: Disconnect

primary power prior to servicing.
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Table 3-1. Controls and Indicators (Continued)

REF.

CONTROL/INDICATOR

FUNCTION

25

26

27

28

+15V Indicator (CRY)

+6V Indicator (CR10)

-6V Indicator (CR11)

-15V Indicator (CR12)

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
ANALOG module -6 volt regulator is
operational.

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

WARNING: Disconnect primary power prior to servicing.
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3-6

Table 3~2. Metering

METERIRG

METER
SWITCH POSITION

STIGNAL DISPLAYED

L+R

LR

B-BAND

Left channel pre-emphasized audioc input.
Right channel pre-emphasized audio input.

Sum of left channel and right channel stereo
audio inputs.

Difference between left channel and vight
channel stereo audic inputs,.

Total modularion signal.

WARNING:

Disconnect primary power prior to servicing.
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a. Allow comparisons between the conventional filter and the
DTR filter for exclter setup.

b. Proof of performance measurements. (The DTR filter should
be disabled to measure crosstalk. All other measurements may be made with
the DTR filter enabled).

c. The DTR filter must be disabled for FM statlions which use
no peak limiting, or that use a limiter which does not compensate for pre-
emphasis characteristics. Thresholds internal to the DTR filter require that
the input signzl must be peak limited with pre-emphasis protection to prevent
audlo distortion.

3-13. When the DIR filter is in use, specilal care must be exerclsed so
that the exciter audio inputs are not even slightly overdriven. Each input
is easily checked by monitoring the left and right audlo inputs on the meterx
end adjusting the FM limiter output levels s¢ that the left and right signals
do not exceed 100% on the meter.

3-14, Due to the unconventional DTR technique, 1f it is desired to in-
crease modulation, do not adjust the FM limiter output level. The Increase

in level will be assumed to be overshoot by the OVSC module and will be cor-
rected. This will result in distortion but no increase In modularion. To in-
crease modulation, adjust the STEREOC ANALOG module COMP LEVEL control clock-
wise. A further explanation of the DTR technique is provided in "A New Fllter~
ing Process for Optimal Overshoot Control" in Appendix A of this manual.

3-7/3-8

WARNING: Disconnect primary power prior to servicing.






SECTION IV

PRINCIPLES OF OPLCRATLON

-1, INTRODUCTION.

2. This section contains principles of operation of the MS-15R stereo
generator. An overall block diagram and stereo genevator description identifies
and describes gach modular funcrion and sub-system operation., Additional block
diagrams and descriptions are provided in this section for all non-modular cir-
cuits mounted in the mainframe. A detalled description of each plug-in module
is provided by each applicable module publication.

43, FPUNCTIONAL DESCRIPTION.

4-4 ., The electrical functions of the Harrvis MS~15R stereo genevator
can be divided into the following six modular sections (see figure 4-1).

45, RFI/EMI FILTER.

4-6, The RFI filter ensures slectromagnetic compatiblility by filtering
and bypassing the input and output connections of the audio inputs, control
lines, and the AC power input. The composite signal input and the output are
shielded coaxizl lines and are not routed through the filter.

4-7. Interference by the commercial AM broadcast band to each audio
input {s rejected by a three-pocle Butterworth filter (gee figure 4-2). The
filter RC cutput section provides loading, padding, and additional RF atten-
uvation through one GHZ. The control lines are filtered by a low-pass RC filter.
The AC input is RFI filtevred by a pi section LC filter. All RFI filter sections
provide attenuation betrween 500 kHz and one GHz. The variable coils in sach
audio input should be adjusted to obtain the best high frequency crosstalk at

15 kHz.

4-8. POWER SUPPLY.

49, Power for each wmodule 18 provided by individual module monolithic
voltage regulators from the power supply pre-regulated +20 Vde distribution
busses (see figure 4~3).

4-10. AC input power is applied through the RFI filter to power trans—
former Tl. Dual primary windings on transformer Tl allow operation from elther
115 Vac or 230 Vac as selected by jumpers on terminal board TB-1.

4-11. POSITIVE AND NEGATIVE 20 VOLT SUPPLIES. Positive and negative

23 Vdc is applied to the +20 Vdc regulator circuits from full wave bridge
rectifier CR1. Diodes CR5 and CR6 establish a stable reference to operate the
regulators (Q3 and Q4) at the correct positive and negative 20 VYdec ocutput level.
Transistors Q5 and Q6 provide foldback current limiting for the regulators by
conducting whenever the voltage drop across R4 or Rl4 increases sufficiently.
Diodes CR7 and CRB provide power sgupply reverse voltage protection. The
Darlington cutput stages (03 and Q4) are mounted on the rear panel to ensure
adequate cooling.

3
WARNING: Disconnect primary power prior to servicing.



4-12, MOTHER BOARD ASSEMBLY.

4-13, The mother board provides power, signal, and control input inter-
connections, and output wiring for all plug-in modules through strip connectors
soldered to the mother board.

4-14, STEREO DIGITAL MODULE.

4-15. The STEREO DIGITAL module produces the signals required to gen—
erate the digitally synthesized modulation stereophonic signal, generates the
phase controlled 19 kHz pilot signal, and provides stereophonic/monaural mode
switching.

4-16, SAMPLING SIGNALS., All frequencies used in the STEREO DIGITAL
module are derived from a 456 kHz crystal oscillator. The PILOT FREQUENCY
control provides an oscillator frequency adjustment. Synchronous dividers
divide the oscillator signal by 24, 12, and 4 to respectively produce the

19 kHz pilot signal and the 38 kHz and 114 kBz sampling signals. The correct
phase relationship of each signal is ensured by a synchronous latch. The

38 kHz and 114 kHz signals are output from the module through a CMOS switch
which 1s closed by the stereo on signal from the module control clrcultry.

4-17. PILOT SIGNAL. The 19 kHz pilot frequency is differentlally applied
to two low-pass filters. OQutputs are obtained across capacitor Cl2 and the
light dependent resistor. The sum of the two voltages produces a constant
voltage at the input to the pilot buffer amplifier with the pilot signal phase
shift controlled by the resistance of the light dependent resistor. The pilot
frequency 1is buffered and appllied to a second low-pass filter to ensure the
pilot frequency output will be pure sinewave. The center frequency of the
second low-pass filter is adjusted by the PILOT FILTER control.

4-18. Automatic Control of Pilot Phase. Pilot frequency is sampled by a
phase comparator in which the dc offset is adjusted by the AUTOMATIC PHASE
CONTROL OFFSET adjustment. The phase comparator senses zero voltage crossings
of the pilot signal and generates a square wave with the same phase. The
signal 1s amplified and applied to a phase detector. As long as the phase of
the generated square wave and the reference obtained from the synchronous
latch remains the same, neither CRL or CR2 will conduct. If the phase of the
pllot lags the reference, CR2 will conduct and charge C20. If the pilot leads
the reference, CRL will conduct. The charge on C20 is buffered by an amplifier
which drives the light dependent resistor and produces a phase shift at the
input to the pilot buffer amplifier. Pulses from CR1l or CR2 will continue to
charge C20 and operate the light dependent resistor until the pilot phase 1is
corrected.

4-19. CONTROL CIRCUITS. Stereophonic and monaural switching is control-
led by three DC flip flops implemented by six cross coupled NAND gates. The
flip flops are controlled by levels rather than transitions. When a monaural
or stereophonic mode 1s selected, elther by depressing a mode switch or by
applying a positive 18 to 24 Vdc potential on the selected remote contrel in-
put, the respective flip flop latch and reset all other functions. Mode selec-
tion for the STEREO ANALOG module is provided by the STEREO DIGITAL module
control circuits.

4-2

WARNING: Disconnect primary power prior to servicing.

T8LT



? | FROM STEREO ANALOG MODULE
t \ o
EXT ~__J2 TN - ; - -
INPUT < 1 — —_—— —
OFF PILOT _]
Z PILOT ] pior_9 3 LEVEL !
~— 19 KHZ PIL o—0 m | o
38 KHZ ON 38 KHZ SWITCHING SIGNAL : -
—————— e e o — —— —— —— 114 KHZ 114 KHZ SWITCHING SIGNAL i -
M STEREO DIGITAL MODULE = :' -
c12 PILOT = ‘a INT
| OSCILLATOR L ggf DIVIDER »419 KHZ LOW-PASS STEREO ANALOG g 3 17.5 KHZ | J4 O—f¥yimex
+ 24 FILTER , < T $—] LOW PASS Q.
FILTER MODULE ] ! N SELECTOR
[ BUFFER . E i FILTER TDTR g
g PILOT Lj @ > = { ? 38 9
1 I 7L rrEQUENCY S LDR ‘ EIASTS g 3 % : N g
- DIVIDER 8 206 LOW-PASS LEFT | _ ,: OUT N
STEREO o BARYS Kz & g FILTER vV BUFFER CR2 CHANNEL | SELECTOR LEFT CHANNEL |c | +sy 1Sy ] é 3
REMOTE T g X AUDIO ;o PREAWPLIFIER | | L 22T 1IN 1 NB >
STEREO g g o - | S1G | 3
L&R | { ® & - PHASE /50| PRE ) | . |
MODE 24 >T| oprICAL 6V '@" + DETECTOR T L oo 25| EMPHASIS . SIE L our BUFFER SUMMER ouT i w g 2 ] =
SWITCHING 3 > ISOLATOR 2 T O~ NETWORK 3> 15 KHZ THRESHOLD ALL- ] ! +15V -15V SWITCH DRIVER <|9 114 114 KHZ O YU Mool
PROVISION 4 R t - L] DIVIDER 114 KH7 ! ' .CZO CRI (o] PRE-EMPH DIR FILTER pDTR ll LOW PASS CLIPPER PASS : | | L ADJ GAIN MATCH = KHZ NULL —_— I - T T ™
l .4 ,0“0-—1 l - 38 KHZ FLAT T MATCH SELECTOR dIN FILTER FILTER | “is1F! ! T mOUTT - ’ TP3 I
. 114 KHZ I = P o | ANALOG
| 6V _*_ = RIGHT FROM GENERATOR [ 420 VDC E Lo H [:; SWITCHES[ 38 KHZ SuM | SUM /
% - PHASE/AMPLITUDE
INHIBIT = | CHANNEL 75 POWER SUPPLY 1 -20 VDC i | o | CLIPPER > LI AMPLIFIER BUFFER | ExTERNAL AMPLIFIE SoUAr e |
l DRIVER \\_MONO T, CONTRUL ‘I\ggég APsol pre- ' I I SEPARATION LOW - COMPOSITE |
¢ N +6y OFFSET | ,I g” O35 EMPHASTS ; = I ' MONO pASS CORFOSTTE I
RFI l & L 0=~ NETWORK | +15 VDC 1 H GATN 4 FILTER DRLVE I l
FiTeR| | g2 oFL4T RIGHT CHANNEL ! SOURCE ! \ |
*— PRE- PREAMPLIFIER ' H ] oD I STEREO COMPOSITE !
| STEREO | HoNO hiskipted = | | +15 vnc ! | LEVEL I o-- 0 OUTPUT J OUTPUT
3 Lo CR7  CRI2 | L > 1| REGULATOR I !
| e +6V DRIVER | STEREO 0VSC MODULE Lo : DUAL {1 -15V LoTs &
$ o NET X} _MONO R | ! . ! +15v =< el | | Ve T— o= | I
I 9 RO powER vp H -6V § +6v , ) i | METER
| H —15 VDC AMPLIFIE]
c29 ONO R ' l
| &4 ) REGULATOR i 1 PRECISION
DRIVER | 1 | &Efg.___ PEAK
| W\ MONO L+R ! ! T RIGHT FULL WAVE DETECTOR
i +6V l 1 -15 VDC l' 1 oy RECTIFIER
0 j | ¢ *Ro
' MONO L+R STEREO j..HONO LiP f- ————————————————————— B - —*—-—-——-——-———-—--— --& +8105U1¥CDEC I L-R L
CONTROL ] ] M —0 EXPAND '..
| : N CATE \X_STEREO | I ; = ! i ' RIGHT B BAND X10 I
| MONO R +6V ] i : : CLIPPER : SEPARATION +15 VDC - ) l
| | DRIVER | brereo N : ' ! ! > REGHLATOR D LEFT CHANNEL AUDIO i =
o—29 o DTR FILTER ] BUFFER 1 ! L/tl\-] l | T1sv (P15, RIGHT CHANNEL AUDIO
MONO L | SELECTOR f| !IN 15 KHZ THRESHOLD ALL- | SIBY ; KY Y our \ 2 ' | PAPLIFIER EcovE
| ~ +6VDC -6VDC ‘ DIR X LOW PASS PASS = "0.4'_0__ ADJ | o AMPLIFIER DECODER
[o & -6V I J5 ﬁ—-{i——o)y_— FILTER CLIPPER FILTER | ™ i +15V -15V , —— t&vIC o= +6
| STEREO e . o _ — ey © {s1a Qo SUMMER our ! ' %R 4T REGULATOR. vDC l OUTPUT
T T - - T - — - L | *,l ~ i S 1 S1D o -15 VD¢ MODULE
SflfDRI‘i)O 9  E— i = INT J. K%y IN l ' S RicuTe o0~ o Y6V < sovRce I
+6 VDC FROM ~i 8 t +15V -15V REGULATED DC
INPUTS - 2 \+20 VDC +15 VOLT +15 VOLT
— STEREO ANALOG a , SWITCH DRIVER o > . POWER T0 REGULATOR SOURCE
e e —— —— . —— — — — — e s MODULE & i O STEREO DIGITAL ] #
‘ A 0 vDC | e g DTR oL MODULE l +15V
lOORO ZT(?O %I':i)o ZV:OC i > RECTIFIER/ ;;GULATOR SOORCE & o 17. 5 KHZ . A DTR FILTER :f‘,’ L
Tl | = LOW PASS PO SELECTOR L &R _ +15(A) VOLT P +15(A) VOLT
VAC, 50/60 Hz ] FILTERS = FILTER Jé 2
o] -20 viC " - 8 L 1 R VDC REGULATOR SOURCE
AT 25 WATTS - - - 9 x INT REGULATO A </
| REGULATOR I -20 vDC PRE-REGULATED o i MONO 1 SWITCHING < +15V (A)
N i SOURCE DC POWER TO - AT ~6v
_[_— ——j |__GENERATOR POWER SUPPLY = __! MODULES - MON CH = I 1
[ ] LT T - Y T | g
= = - ] REGULATOR SOURCE
( - — — —_——— -15V
— FROM GENERATOR POWER SUPPLY I -
' | | FROM GENERATOR POWER SUPPLY . - = N
-— | FROM _STEREO ANALOG MODULE - L_ —_— )
179114
FIGURE 4-1.  OVERALL

BLOCK DIAGRAM
4-3/4-4




1781

OUTS1IDE
GENERATORSK

600 N

" BALANCED

AUDID
LEPUT

CONTROL/
STATUS
LINES

AC LINE
INPUT

OTW&S‘ $ t MN—Y o R
600
%7 600N %7 BALANCED AUDIO
QUTPUT
o b m— b L a4 5
Cf /
o MW - STATuS
; LINES
o a /‘0’6‘0’0\ —O AG INPUT
T T /
’ ; ; ’ ; ; o8-y

Figure 4-2. RFI Filter Detailed Block Diagram

WARNING: Disconnect primary power prior to servicing.

INS1DE
GENERATOR

4-5



4-20. Three f£lip flops control the MONO L+R, MONO L, MONO R, and
stereophonic mode switching. When a monaural mode switch is depressed, the
assoclated flip flop 15 set and the vemaining two £lip flops are reset. When-
evey a monaural mode flip flop is set, the steveo control gate halts the syn-
chronous divider and inhibits the stereo sampling signals. The four logic
signals are output to the STEREO ANALOG module to provide audio switching and
indicate which of the four operating wodes is enabled.

4-21, SCA INTERLOCK. Operation of a 41 kHz SCA channel simultaneously
with stereo will result in mutual interference because the 41 kHz SCA and the
stereo L-R difference channel occupy the same spectrum. The STEREC DIGITAL
module contains circuitry which Iinhibits stereo operation when it receives a
41 kHz SCA presence signal from an SCA fenexator. This circult does not func—
tion when used In the M8-15R stereo generator mainframe. It functions only in
the MS-15 exclter mainframe when used with a 41 kHz SCA generator.

422, Power Up Mode Selection. When power is applied, capacitor C29 is
initdally discharged. Charging current through jumper JL will produce a LOW
condition until the capacitor i1s charged on the mode selection line selected by
the position of J1, iniltializing the STEREQ DIGITAL module in the desired mode.
Dicde CR7 functions as a disconnect diode which allowg manual mode switching
after capacitor C29 is charged. (POWER UP is normally set to STEREOC.)

4-23. INDICATCRS. TLight emltting dicdes connected to the control gates
thorugh drivers illuminate to indlcate the mode of operation.

4-24, POWER. Inputs of positive and negative six Vdc from regulators
in the STERED ANALOC wmodule function as voltage sources to operate the STEREQ
DIGITAL wmodule intermal circultry.

4-25, STEREQ ANALOG MODULE (3Al).

4-26, The STEREOC ANALOG module accepts the stereophonic audic inputs

and generates the stereophonic composite signal with switching and pllot signals
input from the STEREC DIGITAL module. Solid state circuits used in place of
conventional input transformers provide high common mode hum rejection and
selectable pre-emphasis. Dynamic transilent response (DTR) low-pass filtering

i accomplished by the STEREOC OVSC module and the two conventional 17.5 kHz
audio low-pass filtexs in the STEREO ANALOGC module. The digitally asyntheslzed
modulation sampling circuits and the composite filter are also included within
the module.

4-27, INPUT CIRCUIT. The two stereo audio signals are input through
the RFI filter to individual preamplifiers. A solid state input circult used
in place of conventional input transformer provides high common mode hum re-
jection. Pre-—emphasils of 75 us, 50 _us, 25 us, or flat response ls selectable
by J1 for the left channel and bygjilfor the right channel. The PRE-EMPH MATCH
control in the input to the left channel preamplifier sllows adjustment of the
left channel pre-emphasis clircultf to match the right channel pre-emphasis
characteristics for sterxeo crosst%lk adjustments,

4
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4-28. FILTER CIRCUIT. Normally the STEREO ANALOG module will be used
with a STEREO OVSC module in which the STEREO ANALOG module filters are used
as part of the DIR filtering process. However, the STEREO ANALOG module in-
cludes its own audio low-pass filters and can function without the STEREO OVSC
module if desired. The pre-emphasized audio from the input preamplifiers is
applied to the meter circuit in the OUTPUT module and the DTR fillter selectors
(J3 and J4 for the right channel and J5 and J6 for the left channel). The DTR
filter selectors (normally set to DTR) enable the OVSC module DTR filter cir-
cuitry or allow use of the STEREO ANALOG module low-pass filters if desired.

4-29. The pre-emphasized and filtered audio 1s next applied to the
switch driver in each channel. The galn of the left channel driver is adjust-
able with the GAIN MATCH control. The 38 KHZ NULL control minimizes amplifier
de offset between the left and right channel switch drivers. The LEFT SEPARA-
TION and RIGHT SEPARATION controls allow adjustment to obtaln maximum channel
separation.

4-30. OUTPUT CIRCUIT. The output of the switch drivers is applied to
the analog switches. The 114 kHz and 38 kHz signals from the STEREC DIGITAL
module control the analog swiltches which generate the DSM sampling function.
The 114 KHZ NULL control adjusts the 114 kHz switch output to cancel the third
harmonic component of the 38 kHz switch (114 kHz). The 19 kHz pilot signal
from the STEREO DIGITAL module is controlled by the PILOT ON/OFF switch and
level adjusted by the PILOT LEVEL control. The DSM sampling signal and the
pilot signal are applied to the Inverting input of the sum amplifier. A
portion of the L + R signal cbtained from the separation controls is applied
to the non-lnverting input of the sum amplifier which drives the composite
low-pass filter to eliminate the fifth harmonic and higher ordered harmonics
of the 38 kHz signal. The output buffer provides signal amplification and
isolation. The COMP LEVEL control adjusts the composite signal level ocutput
to suit the input requirements of the composite metering in the OUTPUT module.

4-31. In monaural operation the sampling signals and the pilot signal
are inhibited. The mode switching arrangement selects the desired monaural
signal. The monaural level is adjusted by the MONO GAIN control.

4-32. MODE SWITCHING. Mode switching 1s accomplished by CMOS analog
switches controlled by discrete STEREO DIGITAL module inputs for stereo, mono
left, mono right, and mono left plus right.

4-33. Stereophonic Operation. If stereophonic operation is selected, a
positive six volt dc level output from the STEREO DIGITAL mcdule closes two
CMOS switches between the separation controls which applies a portion of the
L + R signal required for sterec operation to the non-inverting Iinput of the
sum amplifier. A second CMOS switch pair inhibits monaural operation by
grounding the monaural audio line. The 114 kHz and 38 kHz sampling signals
and the pilot signal are enabled in the STEREO DIGITAL module.

4-9
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4-34, Monaural Operation. If a monaural mode 1is selected, a LOW placed
on the stereo line will open the stereo sampling switches. A HIGH output from
the STEREDO DIGITAL module on the selected monaural mode line will close the
appropriate CMOS switch and connect the selected audic source to the sum ampli-
fiey input through the MONO GAIN control. The 114 kHz and 38 kHz sampling
signals and the pllot signal are automatically Inhibitred by control circultyy
in the STEREO DIGITAL wodule.

4-35. POWER. Inputs of positive and negative regulated 20 Vdc are re-
regulated into positive and negative fifteen and six Vde sources to operate

the STEREO ANALOG module internal circuitry. Positive and negative six Vde

1is applied to the STEREO DIGITAL module internal circuitry. The STEREO DIGITAL
module CMOS logic operates between the positive and negative six Vdc potentials
and is not referenced to common ground. The +15V, -15V, +6V, and -6V light
emitting diodes 1indicate operation of esach power supply.

4-36, STEREO OVSC MODULE.

4-37, The STEREO OVSC (overshoot compensator) module provides 15 kHz
low-pass filtering of the left and right channel audio signzals to prevent
interference with the 19 kHz pllot signsl and eliminates interfersnce between
the L + R and 1 -~ R signals. A speclal filtering process limits overshoot to
a maximum of two percent to prevent overmodulation. This minimum overshoot
allows high levels of modulation to be maintained without degrading signal
quality. 1Indicators on the module front panel aid in level setup and provide
overshoot limlting indications during operation.

4~ 38, Normally the STEREQ ANALOG module will be used with a STEREC OVSC
module In which the STEREDO ANALOG module filters are used as part of the DIR
filtering process. However, the STEREQ ANALOG module includes its own audio
low-pass filters and can function without the STEREQ OVSC module. The IN/OUT
switch (S1) is provided on the STEREQ OVSC module to bypass the overshoot con-
trol cirecuitry and provide conventional low-pass filtering 1f desired.

4-39. INPUT THRESHOLD. Transformerless input amplifiers on the STEREO
ANALOG module drive a dual 15 kHz low-pass filter on the STEREC OVSC wmodule.
The low-pass filter output is amplified by a buffer and applied to a threshold
clipper which contains an active programmable zener diode. The active zener
voltage is adjusted by the L. ADJ IN or R ADJ IN controls to the peak voltage
level corresponding to 100% mcdulation (overshoots). The sum amplifier sub-
tracts the overshoots from the 15 kHz low-pass filter output. The sum is
applied to an all-pass filter phase equalizer which iz flat in frequency re-
gsponse but produces a phase shift dependent upon frequency.

4-40, CUTPUT THRESHOLD. The output of the all-pass filter is looped out
of the STEREO OVSC module, through the STEREO ANALOG module 17.5 kHz low-pass
filter, and back to the STEREOQ OVSC module. The all-pass filter phase char-
acteristic 1s added to the 17.5 kHz low-pass filter phase characteristic to
yield linear phase. The filtered audio drives a clipper circuit containing

an active programmable zener diode which is adjusted by the L ADJ OUT and

R ADJ OUT controls to pass audlo levels corresponding to less than 100% modu-
lation only. The overshoot compensated audio is then output to the STERED
ANALOG module.

4-10

WARNING: Disconnect primary power prior to servicing.

8T



1781

4-41, INDICATORS. Outputs from the left and vight clipper circuilrs are
applied to wired OR comparators. Whenaver an overshoot limiting condition
exists, an output from the respective OR circult will drive half of the dual
timer used as a one shot to {lluminate the LEFT and RIGHT indicators.

4~42. POWER. Inputs of positive and negative regulated 20 Vdc are re-
regulated into positive and negative fifteen volt dec sources to operate the
STEREQ COVSC medule internal circuitry.

4-43, OUTPUT MODULE.

44ty The OUTPUT module provides metering functions from inputs of left
and right channel audio, stereoc composite drive, and external composite drive.
The module slso contains a defeatable phase and awplitude equalizer which pro-
vides correction for possible deficlencies in associated equipment. Amplifiers
in the module provide a low impedance output drive from the stereo generator.

4-45, METERING CIRCUITS. Left and right channel audio from the STERED
ANALOG mdoule preamplifiers is applied to the meter czircults to provide an
indication of LEFT or RIGHT audio. The external composite signal from the

EXT INPUT connector (J2) and the stereo composite drive from the STEREQ ANALOG
module are summed in the OUTPUT module to provide a B BAND indication (total
modulation). The L+R and L-R signals are generated through the use of sum
and difference amplifiers.

4-46, The five meter signals are applied to the meter switch. Which-
ever signal is selected by the switch is applied to the precision full wave
rectifier. The rectified signal is peak detected in a slow decay circuit and
the resultant signal 1s applied to a solid grate LED merer.

4~47, The sollid state meter uses 13 LEDs to indicate modulation levels

af 10% to 907 in steps of 10% angd 90% to 110X in steps of 5%. Each indicator

turns on at precisely the indicated percentage level for each respective LED.

The meter range may be expanded by 10 by depressing the front panel EXPAND X10
gswitch to provide a full scale indication of 11.0%. The expanded range allows
accurate meagurements of pllot or external SCA injection.

L4-48, QUTPUT CIRCUITS. The output circults consist of a summing ampii-
fier and a defeatable phase and amplitude equalizer., The summing amplifier
accepts the external composite Iinput from the EXT INPUT connector (J2) and the
stereo composite drive from the STERED ANALOG module. The two signals are
mixed and the sum is auplified to a level which 1s adjustable from 2.5 volts
peak-to-peak to 12 volts peak-to-peak. This signal may be used unmodified or
the stereo generator output may be obtained from the phase and amplitude equal-
izer as selected by jumper J1,

4-11

WARBNING: Disconnect primary power prior to servieing.



4-49, Equalizer Circuit. The phase and amplitude equalizer circuit
allows adjustment of the high or low frequency amplitude or adjustment of the
high frequency signal phase. When each of the frequency adjustments (TURNOVER
and AMP. controls) i3 adjusted to the center of its range and the H.F. PHASE
control is adjusted fully counterclockwlse, the equalizer is flat in amplitude
and phase. As the controls act on the atereo composite signal, they cannot
affect audio frequecny response without reducing separation. Each control has
a limited range and may be adjusted from the initial adjustment to correct for
minor deficiencies found in some transmission systems.

4-50. Qutput Circuit. The output impedance of the MS-15R is low and
can drive cepacitive loads including moderately long 50 ohm coaxisl lines up
to 25 feet and 1000 ohms or greater impedance,.

4-51. POWER. 1Inputs of positive and negative regulated 20 Vdc are re-
regulated into positive and negative 15 Vdc sources to coperate the OUTPUT
medule internal circuitry.

412
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SECTION V

MAINTENANCE

5-1. INTRODUCTION.

2. This section provides preventive malntenance checks, cleaning,
corrective malntenance and tyoubleshooting Information.

5-3. PURPQSE.
5-4. The information contained in this section is intended to provide
guidance to establish & comprehensive maintenance program to promote opera—

tional readiness and eliminate downtime. Particular emphasis is placed on
preventive maintenance and record keeping funcrions.

5-3. STATION RECORDS.

5-6, The importance of keeping station performance records cannot be
overemphasized. GSeparate logbooks should be maintained by operation and
maintenance activities. These records can provide data for predicting poten-
tial problem aveas and analyzing equipment malfunctions.

5-7. TRANSMITTER LOGBOOCK.

5-8. As a minimum performance characteristics, the sterec generator
should be monitored {(using front panel indicators) and results recorded in the
transmitter logbook at each shift change or at least once per day.

5-3. MAINTENANCE LOGBOCK.

5~10. The mailntenance logbook should contain a complete description of
all wmaintenance actlvities required to keep the equipment operational. A
list of maintenance information to be recorded and analyzed to provide a datz
base for a faillure reporting system is as follows:

DISCREPANCY Deacribe the nature of the malfunction.
Include all observable symptoms and
performance characteristics.

CORRECTIVE ACTION Describe the repair procedure used to
correct the malfunction.

DEPECTIVE PART(S) List all parts and componeuts replaced
or repaired. Include the following
detalls:

COMPONENT TIME IN USE
COMPONENT PART NUMBER
COMPONENT MAJOR ASSEMBLY
COMPONENT REFERENCE DESIGNATOR

o0 U m

»

5-1

WARNING: Disconnect primary power prior to servicing.



SYSTEM ELAPSED TIME Total stevreo genervator time on.

NAME OF REPAIRMAN Person who actually made the repair,
STATION ENGINEER Indicates chief engineer noted and
approved the repair.
5-11. SAFETY PRECAUTIONS.
5-12. The stereo generator design provides safety features which ensure

that no potentials are accessible to operational personnel from the front panel.
Addirionally, no high voltage polnts are readily accessible to persoonel un-
less the exciter case 1s disassewbled. Low voltages are used throughout the
module circultry, however maintenance with power energized is always hazardous
and caurion should be observed., Component or module replacement with power

on 1s not recommended.

5-13. PREVENTIVE MAINTENANCE.

5-14, Preventive maintenance is & systematic series of operations per-
formed periodically on eguipment. Az these procedures cannot be applied in-
discriminately, specific instructions are necessary.

a, Vigual inspection 1s the most dmportant preventive malnten—
ance operation because it determines the necesslity for the others. Become
thoroughly acquainted with normal operating conditlons in crder to recognize
and identify abnormal conditions readily. The remedy for most visible de-
fects 1s obvious, however care must be taken 1f heat damaged comwponents are
located. Overheating is uauvally a gymptom of trouble. It Is essential to
determine the actual cause of overheating before the heat damaged component
is replaced, otherwise the damage will be repeated.

b. Check parts for overheating, especlally mechanical parts
such as the fan. The lack of proper ventilation or the existence of some
defect can be detected and corrected before serious trouble occurs. Become
familiar with operating temperatures in order to recognize deviations from
normal temperatrure.

c. Tighten loose hardware. Do not tighten indiscriminately as
fittings may be damaged or broken when they are tightened beyond the pregsure
for which they are designed.

4. Clean parts when Inspection shows that cleaning is reguired.

e, Make adjustments when inspection shows that adjustments are
to maintain normal operation.

£, Lubricate mechanical surfaces to prevent wear and to keep
the equipment operating normally. Do not over lubricarte.

g. Paint surfaces with the original type of paint (use prime
coat 1f necessary) when inspection shows worn or broken paint film.

5-2
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5-17. MAINTENANCE OF COMPONENTS.

5-18, The following paragraphs provide information for component
maintenance.
5-19. SEMICONDUCTORS. The best check of semiconductor performance is

actual circuit opevration. When semiconductors are replaced, the operation of
assoclated clrcuits may be affected and should be checked. Replacement gemi-
conductors should be of the original type or a recommended dlrect replacement.
Preventive maintenance of semiconductors is accomplished by performing the
following steps:

a. Inspect the semliconductors and surrounding area for accumu-—
larions of dirt or dust.

b. Use compressed dry zir and a brush to remove dust from the
area.

c. Examine all semiconductors for loose connections or corrosion.
5-20, CAPACITORS. Preventive malntenance of capacitors is accomplished
as follows:

a. Examine all capacitor terminals for loose comnections or
corrosion.

b. Engsure that component mountings are tight.

e, Examine the body of each capacitor for swelling, discolor-

ation or other svidence of breakdown.

d. Inspect electrolytic capacitors for slgns of leakage.

e. Use compressed dry alr and a brush to remove dust from the
grea,
5-21. FIXED RESISTORS. Preventive msintenance of fixed resistors is

accomplished by the following steps:

8. Examine resistors for dirt or signs of overheating. Dig-
colored, cracked or chipped components indicate a possible overload.

b. When replacing a resistor ensure the replacement value
corresponds to the original component.

C. Use compressed alr and a brush to remove dust from the area.
5~22. VARIABLE RESISTORS. Preventive maintenancé of variable resistors
follows:

a. Inspect and tighten all loose mountings and connections.

5-3
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b. If necessary, clean components with a brush and dry compress-
ed alr.

5-23. TRANSFORMERS. Preventive maintemnance of transformers is accom—
plished by performing the following:

a. Feel each transformer soon after power removal for signs of
overheating.

b. Inapect each transformer for dirt, loose mounting brackets
and rivets, loose terminal connections and insecure connecting lugs. Dust,
dirt or moisture between terminals may cause flashovers.

C. Tighten loose mounting lugs, terminals or rivets.

d. Use compressed alr and a brush to remove dirt from the area.
5-24, FUSES. Preventive maintenance of fuses 1is accomplished by the
following:

a. When a fuse blows determine the cause before installing a
replacement.

b. Inspect fuse caps and mounts for charring and corrosion.

C Examine fuse clips for dirt, improper tension, and loose
connections.

4. Dust with a small brugh if cleaning is required.
5-25. SWITCHES. Preventive maintenance of switches 1s accomplished by

checking the following:

a. Ingpect switches for defective mechanical action or looseness
of mounting and connections.

b. Examine cagses for chips or cracks.

C Operate the switches to determine if each moves freely and
is positive in action. In gang and wafer switches, the wiper should make
good contact with the stationary member.

d. Tighten all loose connections and mountings.

e. Clean any dirty connection oy switch with dry compressed air
and a brush as required.

5~26. PRINTED CIRCUIT BOARDS. Preventlve maintenance of printed cir—
cult boards 1s accomplished by checking the following:

a. Inspect the printed circuit boards for cracks or breaks,

5-4
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b. Iuspect the wiring for open circuits or raised foil.

c. Check components for breakage or discoloration due to over-
heating.

d. Clean off dust and dirt with dry compressed air and a brush
as required.

e. Use standard practices to repalr solder connections with a

low wattage soldering iron.

5-27. CORRECTIVE MAINTENANCE.

5-28, The maintenance philosophy of the MS-15R stereo generator con-
gists of problem lsolation to a specific area or replaceable module and sub-
sequent isolation and replacement of the defective component or module., Fur-
ther troubleshooting in each applicable module publication provides isolaticn
to specific components.

5-29. Corrective maintenance for the equipment is limited by the objec-
tive of minimum down time. Maintainability and care are considerably simpli-
fied for operation and maintenance personnel as the MS-15R is designed and
built with highly reliable and proven elements to minimize down time. All
controls are adjustable in view of the Indicators. Intermal components may
be accessed through the removable top and rear panels. An extender board
(Harris PN 992 5246 001) is provided with the generator to assist in trouble-
shooting.

5-30. The STEREO ANALOG, STEREO DIGITAL, and STEREO OVSC modules are
identical to the modules used in the Harris MS-15 FM exciter with the excep-
tion that the front panel designations are aligned horizontally rather than
vertically. In case of emergency, these three -modules only may be inter-
changed between the MS-15 FM exciter and the MS-15R stereo generator main-
frames.

5-31. TROUBLESHOOTING.

5-32. In event of problems, the trouble area must first be isolated to
an Input, the MS-15R power supply, stereo generator module, or the transmitterx
and load. Most troubleshooting consists of visual checks. The OUTPUT module
meter, fuse Fl, and the indicators should be used to determine in which area
the malfunction exists. All module power supplies are equipped with LEDs to
indicate the module power supply status. If all LEDs are out or a consistent
pattern of dark LEDs exlsts, a power supply malfunction or distribution bus
fault exists. If a single LED is out, either the monolithic voltage regulator
on the module has failed in the open condition or a short exists on the wodule
and the module regulator is in the current Ilimiting mode.

5-5
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5=33. Once the trouble is isclated te a specific area, refer to the
theory section of this manual for circuilt discussion teo aid In problem reso—
lution. Table 5-1 lists typical trouble symptoms pertaining to overall opera-
tion with references to fault isolation diagrams listing probable causes and
corrective actions. A corrective action given for & trouble symptom 1s not
necessarlly the only answer to a problem, it enly tends to lead the repairman
into the area that may be causing the trouble. If a particular MS~15R module
is determined faulty, a reference to the individual module maintenance publdi-
cation will be listed. In event pavts are required, refer to Section VI, Parts
List.

5-34., COMPONENT REPLACEMENT. The circuit boards used in the MS-15R are
of the double-sided plated-through type. This means that there are traces on
both sides of the board and the through-holes contain a metallic plating. Be-
cause of the plated-through holes, soclder creeps up Iinto the hole. This re—
quires a wore sophisticated teschnique for component removal in order to avoild
damage to the traces on the board. Excessive heat of any point on the board
willl cause damage.

3=35, To remove a component from a double-sided board, the leads of the
defective component should be cut from the body while the leads are still aol-
dered to the board. The component 1is then discarded and each lead is heated
independently and pulled out of the hole. Each hole may then be cleared of
solder by carefully heating with & low wattage iron and removing the residual
solder with a solder vacuum tool.

5~36. The new component is Installed in the usual way and soldered from
the bottom side of the board. If no damage has been done to the plated~through
hole, solderding of the top aide is not required. However, 1f the removal pro-
cedure d1d not progress swoothly, each lead should be soldered at the top side
to prevent potential intermittent problems.

5-37. After soldering, remove residual flux with a cotton swab molsten-
ed with & solvent such a 1, 1, l-trichloroethane, naptha, freon TMS, or 99%
isopropyl alchol. Rubbing alchol is highly diluted with water and Is not ef-
fective. There are also other solvents available in electronic supply houses
which are useful. The board should then be checked to ensure the defluxing
operation has removed the flux and not just smeared 1t about so that 1t is

less wvisible. While rogin flux is not norwmally corrosive, it will absorb mois-
ture and become conductive enough to cause deterioration in apecifications over
a pericd of time.

5-38. TECHNICAL ASSISTANCE.

5-39. Technical assistance and troubleshooting recommendations are avail-
able from Harria Field Service Department during normal working hours. Emergen-
¢y technical service is available 24 hours a day. Telephone 217/222-8200 to
contact the Fleld Service Department or address correspondence to Field Service
Department, Harris Corporation Broadcast Products Division, P.0. Box 280,
Quiney, Illinoils 62301, USA.

5-6

WARNING: Disconnect primary power prior to servicing.
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Table S5~, MS-15R Fault Isoclation Index

SYMPIOM

DEFECT/REFERENCE

NO QUTPUT.

OUTPUT LEVEL WILL NOT
ADJUST.

INADEQUATE CUTPUT.
HIGH AUDIO DISTORTION
IN BOTH STEREO CHAN-
NELS.

HIGH AUDIC DISTORTICON

IN ONE STEREOQ CHANNEL.

NOISY AUDIO.

FUSE F1 OPENS.

Flgure 5-1.

888 1781 005.
Flgure 5-2.

Figure 5-3,

Defective sterec ANALOG module.
ion 888 1781 002.

Figure 5-4.

Flgure 3-5,

Defective OUTPUT module. Refer to publication

Refer to publicat~-

WARNING: Disconnect primary power prlar to servicing.



NO QUTPUT

Operate the OUTPUT module meter switch
to B-BAND. Does the meter indicate
activity?

YES NO

1781

888 1781 005.

De fective OQUTPUT module
Refer to publication

Operate the OUTPUT module meter
switch to LEFT and RIGHT. Does
the meter indicate activity?

YES

NO

Connect an audioc signal (1.0 V RMS

max fimum) to the stereo generator

rear panel EXT INPUT connector (J2).
Operate the OUTPUT module meter switch
to B-BAND, Does the meter indicate
activity?

YES NO

Apply audio inputs to stereo
generator.

Defective STEREO ANALOG module.
Refer to publication 888 1781 002.

Refer to publication
888 1781 005.

Defective OUTPUT module.

1781-5

No Output

Figure 5-1.

5-8

Disconnect primary power prior to servicing.

WARNING:
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INADEQUATE DUTPUT

control.

Adjust the QUTPUT module LEVEL OUT

Is adeguate ouiput established?

XES I Np

I

|

Continue Operation.

Operate the OUTPUT module voter switch
to B~BAND. Does the meter peak ac 100%7

YES i NO

Memitor the stereo generator ouiput &t the
vear panel OUTPUT conrector (J1) with an

switch to OUL.

Operate the STERLO OVSC module IN/OUT
Does the OUTPUT module

ostilloscope. Adjust the OUTPUT nodule LEVEL meter indicat{on fncrease?
QUT contvol {rom minimum to maximum. Does the
oscilloscope {ndicate a winimum of 2.5 V peak~ ¢ES l <0
to-peak and a waxiour ol 12 V peak-to peak? 1 : ]
he OUTPUT 1
YES NO Defeccive STEREO OVSC module. e e e oule
] | :’:gfer to publicacion 888 178]1 RIGHT.  Docs the merer
Defective equipment following Defective OUTPUT module. ) fadicare 10027

glereo generdlor.

Refer to publication
888 1781 005.

YES

l

NO

Befzcrive STEREQ ANALOG
module. Pefer to puob-
licacien 8B8 178) On2,

Adjust the lefr and
right sterec audio
input Jevels to
indicare 100X on the
OUTPUT module metex.

22 TS
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HIGH AUDIO DISTORTION IN BOTH STEREO CHANNELS

RIGHT indicators.
illuminated?

Observe the STEREQO OVSC module LEFT and

Are the indicators

YES

NO

Adjust the left and right

stereo audio input levels
to indicate 1007 on the

OUTPUT module meter.
e

Disable the stereo input by pulling
the STEREQ ANALOC module out. Con-
nect an audio signal (1.0 VRMS max-
imum) to the stereo generator rear
panel EXT INPUT connector (J2). Is
the distortion still present?

YES NO

r

Defective OUTPUT module.
Refer to publication module.
888 1781 005.

Defective STEREO ANALOG
Refer to pub-
lication 888 1781 002.

1781-7

High Audio Distortion in Both Stereoc Channels

Figure 5-3.

5-10

WARNING: Disconnect primary power prior to servicing.
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NOISY AUDIO

Pull the STEREO ANALOG
module out of the srtereo
generator. Iz nolse still

present?
Sl

YES NO

Unplug the doput to the Defective STERED ANALOG
sterec genevrator rear module. Refer to pub-
panel EXT INPUT comnector lication BBB 1781 002.
(J2). 1= noise still

present?
YES NO
Pull the OUTPUT module High noise on composite
out ¢f the stereo gen- signal input.
erator. Is noise still
present?
YES NO

Defective equipment following
stereoc generator.

Defecrive OUTPUT module.
Refer to publication
888 1781 005. 17818




FUSE F1 QPENS

Replace fuse Fl. Does
the fuse open?

YES NO

1781

Pull all modules out of

the stereo generator frame.
Replace fuse T1.
fuse open?

Does the

YES

NO

Reter to figure 4-3 and
troubleshoot the stereo
genarator power supply.

Replace each module in the
stereo pgenerator frame, one
at a time until the problem
is isolated.

1781-9

I Continue operation. I

Fuse Fl Opens

Figure 3-3,

5-12

Disconnect primary power prior to servicing.

WARNING:
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SECTION VI

PARTS LIST
6-1. INTRODUCTION.
6-2. This section provides a description, reference deslgnator and part

number for selected replaceable parts and assemblies required for proper main-
tenance of the MS-15R stereo generator. Table 6-1 lists assewmblies having re-
placeable parts, the table number listing the parts, and the page number on
which the table is located. Identity of the assembly nomenclature in table
6-1 signifies the equipment level within the overall equipment configuration.

NOTE

Actual component values may vary slightly
from component values listed on schematlcs
and parts lists. Due to industry-wide
shortages, 1t is gsometimes necessary to
use parts other than those specified. In
every case, however, a substitute part is
selected for conformance to overall design
specliflications zo that equipment perform-
ance is not affected. Components that

are frequency determined or peculiar to an
individual stereo generator are ldentified
by an Harris part number and MS-15R compo-
nent number on the finsal test addendum
sheets sghipped with the eguipment.

6-3. REPLACEABLE PARTS SERVICE.

b4, Replacement parts are available 24 hours a day, seven days z week
from the Harrls Service Parts Department. Telephone 217/222-8200 to contact
the service parts department or address correspondence to Service Parts De-
partment, Harris Corporation, Broadcast Products Division, P.0O. Box 290,
GQuinecy, Illinols 62301, USA.

6~1

WARNING: Disconnect primary power prior to servicing.



Table 6-1. Replaceable Parts List Index

TABLE
NO. UNIT NOMENCLATURE PART NO. PAGE
6-2 Stereo Generator (2) 992 8140 001 6—3
6-3 Main Frame (2A1) 992 5126 001 | 6-4
6-4 Ribbon Cable, 20 Conductor 929 2191 002 6-5
6-5 Coaxial Cable 938 3828 126 6-6
6-6 Mother Board (2AlAl) 992 5127 001 6-7
6-7 RFI Filter Module (2A1A2) 992 5128 001 6—-8
6-8 Power Supply Module (2A1A3) 992 5000 002 6—9
6-9 Extender Board Assembly (2A7) 9382 5246 001 6—-10
6-10 Access Cables Fxtender Pack (2A6) 992 5131 001 6-~11
6-11 Stereo Analog Module (2A2) 994 7989 002 6-12
6-12 Stereo Digital Module (2A3) 994 7990 002 6-13
6-13 Stereo Overshoot Compensator 894 7991 002 614
Module (2A4)
6-14 Output Module (2AS) 592 5129 001 6~15

6-2

WARNING: Disconnect primary power prior to servicing.




Table 6-2. Stereo Generator (2) - 994 8140 001

REF. SYMBOL HARRIS PART NO. DESCRIPTICN arTy.
2AY 582 5126 Q0L Main Frame 1
242 994 7989 (002 Stereo Analog Module 1
243 994 7680 002 Srereo Digital Module 1
254 994 7991 002 Stereo Overshoot Compensator 1

Module
ZAS 992 5129 001 Output Module 1
246 992 5131 001 Access Cables Extender Pack 1
2A7 9492 5246 001 Extender Board Assembly 1
6~3

WARNING: Disconnect primary power prior to servicing.




Table 6-3. Mailn Frame (2A1) - 992 5126 001
REF. SYMBOL HARRIS PART NO. DESCRIPTION QTy.
2A1A1 992 5127 001 Printed Circuit , Mother Board 1
2A1A2 992 5128 001 Printed Circuit Board, RFI Filter 1
2A1A3 992 5000 002 Printed Circuit Board, Power 1
Supply
938 3828 126 Cable, Coax 2
929 2191 002 Cable Assembly, 20 Conductor 1
Ribbon
424 0001 000 Grommet, Cable 1
358 1772 000 Strain Relilef 1
250 0075 000 Cord, Power 1
Cl,c2 524 0323 000 Capacitor, 1800 uF, 40V 2
CR1 384 0314 000 Rectifier, MDA 802 1
Fl 398 0054 000 Fuse, MDL, 1 ampere 1
358 1750 000 Insulator, Nylon, Capacitor 2
410 0232 000 Insulators, (Q3,Q4) 2
Q3 380 0187 000 Transistor, 2N6055 1
Q4 380 0571 000 Transistor, 2N60S53 1
Tl 472 0799 000 Transformer 1
TS1 614 0160 000 .Terminal Strip 1
XF1 402 0023 000 Fuse Holder 1
XQ3,XQ4 404 0661 000 Transistor Socket 2
6-4
WARNING: Disconnect primary power prior to servicing.
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Table 6-4. Ribbon Cable, 20 Conductor - 929 2191 002
REF. SYMBOL HARRIS PART NO. DESCRIPTION aTy.
612 0895 000 Receptacle Connectar Kit, 20 Pin 2
6-5

—WARNING-—Dtscomnect -primary ‘power-prior to servicing.



Table 6~5. Coaxial Cable - 938 3828 126

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTy.
620 1510 000 BNC Connector 1
620 0566 000 Plug, Right Angle, UG 1466/ 1
6~-6

WARNING: Disconnect primary power prlor to servicing.

I8LT
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Table 6~6. Mother Board (241A1) - 992 5127 001

REF. SYMBOL HARRIS PART NO. DESCRIPTION Qry.
Ji,J2 620 0515 000 Connector Coax 2
J3 thru Jé 612 0887 000 Connector, 72 Pin 4
J7 610 0746 000 Connector, 20 Pin 1
J8 610 0679 000 Plug 1
404 0523 000 Jacks, Printed Clircuilt 2
358 2032 0Q0 Polarizing Insert 4
939 3464 001 Printed Circuilt Bcard 1

6-7

WARNING: Disconnect primary power prior to sarvicing.




Table 6~7., RFI Filter Module (2A1A2) - 992 5128 001
REF. SYMBOL HARRIS PART NO. DESCRIPTION ary.
€1,C2,C3,C4 516 0074 000 Capacitor, 0.005 uF, 1 kV 4
£5 thru Cl6 516 0084 000 Capacitor, (.02 uF, Dise, +80%, 12
-20%
Ci17,C18,C19 S16 0370 000 Capacitor, 0.005 uF, 500V 3
c20 300 0756 000 Capacitor, 330 pF, Mica 1
21 516 0370 000 Capacitor, 0.005 uF, 500V 1
c22 500 0756 000 Capacitor, 330 pF, Mica 1
£23 516 0370 000 Capacitor, 0.005 uF, 500V 1
24 500 0756 000 | Capacitor, 330 pF, Mica 1
25,026 516 0370 000 Capacitor, 0.005 uF, 500V 2
c27 500 0756 00D Capacitor, 330 pF, Mica 1
28 516 0370 000 | Capacitor, 0.005 uF, 500V 1
L1,L2 414 0212 000 Inductor 2
L3,L4,L5,L6 484 0419 000 Inductor, 1 uH 4
R1,R2,R3,R4 540 0920 000 Resistor, 2.2k ohm, 1/4W, 5% 4
R5,R6 540 0880 000 Resistor, 47 ohm, 1/4W, 5% 2
R7 540 0915 000 Resistor, 1.3k ohm, 1/4W, 5% 1
RB,R9,R10 540 0900 000 Resistor, 330 ohm, 1/4W, 5% 3
R1L 540 0915 000 Resistor, 1.3k ohm, 1/4W, 5% 1
RL2 540 0900 000 | Resistor, 330 ohm, 1/4W, 5% 1
TB1 614 0034 000 Terminal Block 1
610 0746 00O Comnector, 20 Pin 1
$39 3481 001 Printed Circuit Board 1
6-8

WARNING: Disconnect primary power prior (o servicing.
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Table 6-8.

Power Supply Module (2A1A3) - 3992 5000 002

REF. SYMBOL HARRIS PART NO. DESCRIPTION arty.
€10,C11,012,C13 526 0348 000 Capacitor, 2.2 uF, 50V 4
CR5,CRé 386 0077 000 Diode, IN47484A 2
CR7,CRS8 384 0020 000 Diode, IN2071 2
qs 380 G189 000 Transistor, 2N3804 1
Q6 380 0180 000 Transistor, 2N3906 1
R1 540 0338 00D Resigtor, 2k ohm, 1W 1
R2 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1
R 540 1216 000 Resistor, 330 ohm, 1/2W, 5% 1
R4 540 0005 00O Resistor, 5 ohm, 5W 1
R5 540 1137 000 Resistor, 3.9k ohm, 1/2W, 5% 1
R6 540 0339 000 Resisror, 2k ohm, 1W 1
R11 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1
R12 540 1137 000 Reslstor, 3.9k ohwm, 1/2 W, 5% 1
Ri3 540 1218 000 Resistor, 330 ohm, 1/2W, 5% 1
R1l4 540 0005 000 Resistor, 5 ohm, 5W 1
R15 340 0332 000 Resistor, 1k ohm, 1W, 5% 1

928 2218 001 Printed Clreuilt Board 1
6-9

WARNING: Disconnect primary powsr prior {0 servicing.




Table 6~9. Extender Board Assembly (2A7) - 992 5246 001

REF. SYMBOL HARRIS PART NO. DESCRIPTION ary.

s o e 838 3716 001 Printed Clrcuit Boaxd w/trerminals 1

————— 612 0887 000 Connector, 72 Pin 1

18LT

6~10

WARNING: Disconnect primary power prior to servicing.
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Table 6-10. Access Cables Extender Pack (246) - 992 5131 001
REF. SYMBOL HARRIS PART NO. DESCRIPTION ary.
464 0026 000 J.F.D. Adjustment Tool, P/N 5284 1
938 3828 019 Cable Assembly, 4 ft. 1
(620 0502 000) (Connectoy, BNC, UGS8/U) 2
6-11

WARNING: Disconnect primary power prior to servicing.



Table 6-11, Stereo Analog Module (2A2) - 992 7989 002

REF. SYMBOL HARRIS PART NO. DESCRIPTION Qrty.

992 4902 001 Printed Circuit Board 1

6-12

WARNING: Disconnect primary power prior to servicing.
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Table 6-12., Stereoc Digital Module (2A3) - 994 7990 002
REF. SYMBOL HARRIS PART NO. DESCRIPTION Qry.
992 4901 001 Printed Circuit Board 1
6~13

WARNING: Disconnect primary power prior to servicing.



Stereo Overshoot Compensator Module (2A4) - 994 7991 002

Table 6-13,
REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY.
992 4903 001 Printed Circuilt Board 1
650 0254 000 Knob, Round B1-123 1
1

358 1837 000 Cap, Blue

6-14

WARNING: Disconnect primary power prior to servicing.
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Output Module (2AS5) - 992 5129 001

Table 6-14.
REF. SYMBOL HARRIS PART NO. DESCRIPTION QTy.
992 5130 001 Printed Circuit Board 1
650 0254 000 Knob, Round B1-123 1
358 1837 000 Cap, Blue 1
6-15/6-16

WARNING: Disconnect primary power prlor to servicing.
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SECTION VII

DIAGRAMS

7-1. INTRODUCTION.

7-2., This smection provides aschematic, interconnection, and wiring
diagrams required for maintenance of the MS-15R stereo generator. The follow-
ing diagrams are contained in this asectlon:

Figure Title Number Page
7-1 Mother Board, MS-15R Stereo Generator B3% 3466 001 7-3
7-2 RFI Filtexr, MS5-15R 839 3598 001 7-5
7=3 Power Supply, MS-15R 835 3599 001 7-7

T=x/7-2

WARNING: Disconnect primary power prior to servicing.
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APPENDLX A

MANUFACTLRERS DATA

WARNING: Disconnect primary power prior to servicing.



APPENDIX A

MANUFACTURERS DATA

A-1, INTRODUCTION.

A=2, This appendix consists of the following technical data which
identifles cperating characteristics and parameters for various replaceable
items used throughout the MS-15R circultry.

1. Integrated Circuit Connectlon Dlagrams

2, Technical Data Sheet, AD521~JD Instrumentation Amplifier

3. Technical Data Sheet, ILQ74 Quad Opticsl Isolator

4, Technical Data Sheet, LM318-N Operational Amplifiler

5. Technical Data Sheet, TL430C Programmable Zener Diode

6. Eungineering Report, A New Filrering Process For Optimal
Overshoot Conteol

WARNING: Di_sconnact primary power prior {o servicing.
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WARNING; Disconnect primary power prior to servicing.
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WARNING: Disconnect primary power prior to servicing.





