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PROGRAM DIRECTOR'S GUIDE 

Congratulations! You have purchased one of the most versatile broadcast 
audio processing systems available today. All important processing param­
eters are switch seaectable, providing consistent, repeatable results. 
Flexibility is essential in tailoring audio processing to meet your require­
·ments, but there is a catch I We' re going t o ask you to learn what audio 
processing equipment does and how to pr operly adj us t your new HARRIS MSP 
series equipment. Versatility is best - but f or every great setup there 
are several mediocre ones, so r andomly twisting knobs will only get you 
confused. Instead, a good wor king knowledge of how processing equipment 
alters station audio is necessary fo r proper adj us tment. The circuitry 
used in modern processing equipment is qui te compl ex and need not be de­
scribed here, however, the operating character i s t i cs of audio processing 
equipment are more easily understood, and once mastered , can be a powerful 
competitive tool. This guide has been written especiall y for you, the 
program director. But please give this guide t o anyone who makes decisions 
about the airsound of your station • 

Harsh, mellow, crisp, bright, cosmic, and punchy are all very descriptive 
terms, but mean different things to different people. Brigh t t o one 
Program Director may be 20% h i gh frequency distortion to another! We're 
going to stay away f r om ambiguous terms and concentrate on wha t really 
happens to processed program audio. Read on! 

WHY AUDIO PROCESSING IS NECESSARY 

Human hearing has a range of about 110 dB from the thre$hold of recognition 
to the threshold of pain. Mos t people ran hear well in a frequency band 
from about 20 Hz to 18 kHz. Humans also have the disti nct abil ity to detect 
small changes in waveshape , or ti.mbre. Musical signals are very complex 
waveforms with constantly chang.lng tinbte: ampHtude, and frequency. They 
generally contain complex overtones, or harmonics, which may f al l outside 
the range of human hearing. Even t hough these overtones cannot be heard, 
they contribute to the delicate t i mbre of the original signal. So, the 
purist or audiophile has qui t e a challenge ahead of him if he strives for 
perfect reproduction! For t una t ely, the average listener is not a perfec­
tionist. 

Well maintained disc and tape sys tems have a us able dynamic range of about 
50 dB, while the dynamic range of a l arge orchestra may exceed 80 or 90 dB. 
So, compression is used in making maste r tap es and cutting discs, since the 
dynamic range of some mus i c is greater than t he recording process can handle. 
In other words, music is processed t o mee t the phys i cal constraints of disc 
and tape media. 
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The FCC imposes bandwidth constraints on all broadcast stations that 
translate into maximum modulation limitations. Since noise problems 
limit the minimum modulation possible, especially in AM broadcasting, 
further constraints are placed on the dynamic range of radio broadcasting 
by noise level and maximum modulation capability. 

While there is no such thing as typical music, most contemporary records 
have a peak to average ratio of about 10 dB. In other words, musical 
peaks are 10 dB louder than the average recorded level. Your modulation 
monitor meter responds to pseudo peak levels and will read somewhat higher 
than the actual average level, while the peak flasher responds to true peak 
modulation levels. So, with an unprocessed typical source modulating the 
transmitter to 100% on peaks, the modulation monitor meter will indicate 
around 50%1 

Most home stereo systems are capable of reproducing the full dynamic 
range capabilities of an AM or FM broadcast station. Car radios are a 
different beast, since most of them are underpowered. High background 
noise levels in autos and underpowered radios combine to produce worst­
case signal to noise margins of 10 dB. This means that unprocessed pro­
gramming will become lost in the background noise! To cover automobiles, 
the average modulation level of the transmitted signal must be increased, 
reducing the peak to average ratio of the music. 

Broadcast audio processing equipment from any manufacturer alters program 
signals by reducing their peak to average ratio, thereby increasing average 
modulation. As unavoidable side effects, the timbre of the signal is alter­
ed and the distortion is increased. In poorly designed or improperly ad­
justed systems, additional unwanted side effects, called artifacts, are 
generated. "Pumping", "ducking", and "swishing" are words that have been 
used to describe these artifacts. Harris processing equipment does not 
produce any artifacts when adjusted properly. 

The main tradeoff in a properly designed and adjusted processing system is 
average modulation (density) vs. distortion. The end goal for most broad­
casters is to reach that elusive point where average modulation is as high 
as possible within their own acceptable limits of distortion. Very loud 
signals may attract listeners, but reasonable distortion levels will keep 
them tuned in! Harris processing equipment frees you to trade density for 
distortion, without worrying about the artifacts produced by inferior equip­
ment. 

Listeners have very different distortion tolerance levels. Several studies 
have been conducted on distortion tolerance, but their results are incon­
sistent. Distortion produces listening fatigue at normal listening levels, 
by changing the timbre of musical waveforms, and making instruments sound 
unrealistic or unnatural, 
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HOW AUDIO PROCESSING REDUCES DYNAMIC RANGE 

Modern audio processing systems consist of an AGC amplifier and peak 
limiter, with some type of overmodulation protection. The AGC and LIMITER 
must be treated as a system for optimum performance, though each one will 
be described separately. 

THE AGC AMPLIFIER 

An AGC amplifier is the most versatile piece of audio processing equipment, 
and must not be confused with a simple compressor, since the AGC also in­
cludes expansion circuitry (which will be described later). A compressor 
is used to reduce the peak to average ratio of program audio, and is simply 
an amplifier whose gain is determined by the amplitude of its input signal. 
The larger the input signal, the lower the gain, thus it produces an almost 
constant output level. 

Compressor gain does not change instantly. The time it takes for compressor 
gain to decrease upon application of a signal is called the Compressor Attack 
Time. The time it takes compressor gain to inc~aase after removal of a sig­
nal is called the Compressor Recovery Time. The slope of a compressor deter­
mines how much the compressor's output level will change for a given change 
in input level. Slope of a compressor has meaning only if the compressor 
has already attacked on the input signal, so a signal whose duration is 
shorter than compressor attack time will pass through the compressor unchanged. 
Signals of longer duration will cause the compressor to attack and the com­
pressor output level is then determined by slope. A compression slope of 3:1 
indicates that the compressor output will change 1 dB for every 3 dB of input 
level change. A 24:1 slope indicates that compressor output level will change 
only 1 dB for every 24 dB of input level change. 

Musical signals have components that are both shorter and longer than the 
compressor attack time. This means that compressor gain changes to keep 
the average output level constant. Fast compressor attack times cause the 
compressor gain to decrease on shorter peaks, holding output level nearly 
constant. Long compressor attack times allow peaks to pass through the 
processor untouched, resulting in an output with large dynamic range. 

So, you can see that the compressor output dynamic range is determined by 
compressor attack time and slope. 

How does compressor recovery time affect the output signal? Fast recovery 
times allow the C"ompressor to closely follow the input signal, providing a 
dense output with very high average modulation. Slow compression recovery 
times keep AGC gain reduced over a longer period of time, providing an out­
put signal that, at the expense of reduced average modulation, is more 
dynamic • 
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Unlike a simple compressor the AGC amplifier's expansion circuitry makes 
gain reduction almost unnoticeable. Without an expander, signals below a 
certain input level, called the compression threshold, will pass through 
the processor untouched. Average modulation on these signals would be low, 
The expander raises the average level of any program .material whose ampli­
tude is much lower than the compression threshold, thus increasing average 
modulation. As signal input to the expander is increased, the output level 
of the processor will increase more than the input, determined by the ex­
pander slope. 

In MSP Series equipment, the expander slope is fixed at 2:1 and expansion 
stops when the input signal is large enough to cause about 12 dB of expan­
sion. At this point there is a 10 dB linear range before compression 
begins. 

Like the compressor, the expander has selectable attack and recovery times. 
The audible effect of the expander controls is much less pronounced than 
that of the compressor, yet these controls are important and must be proper­
ly set for best results. In general, expander recovery times should be set 
the same as compressor recovery times. Why? 

The expander, besides building up low level passages, acts along with the 
compressor as a noise reduction system. A simple compressor will amplify 
program noise between songs. Depending on the recovery time, noise buildup 
after a song ending may be very objectionable. This effect has been called 

• 

"Noise Swish Up 1
', and is especially obnoxious when large amounts of compres- • 

sion are employed. When adjusted properly, the expander-compressor combina-
tion will not build up background noise. How? 

With no input signal, the expander automatically reduces the AGC gain by 
12 dB. As input signal increases, the expander will increase the AGC gain 
until the compression threshold is reached. As input signal level increases 
beyond the compression threshold, AGC gain will decrease. If about 12 dB of 
compression is used, the processor will have the same gain as with no signal 

When the signal is removed, the compressor and expander circuits 
will begin to recover. If compressor and expander recovery times are iden­
tical there will be no net gain change. 

As the compressor recovers, it will increase gain, but while the expander 
recovers it wlll decrease gain. If both changes occur at the same rate 
there will be no net gain change and no noise swish up. 

Expansion attack determines how much the low level signals will be built up. 
Slow expansion attacks provide for very smooth operation, but let peaks pass 
through the AGC unexpanded. Fast expansion attacks allow the expander to 
build up more peaks, increasing average modulat1.on during low level passages. 

A tri band AGC splits the audio spectrum into three discrete bands, so it is 
actually three separate AGC units. Tri band systems have several advantages 
over broadband units. Less compression can be used to attain the same 
average modulation, or density. Extremely loud signals in one band will not 
affect information in other bands, as can happen in broadband systems. 

-4-

..... 
00 ..... 
-.J 

• 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

r-­
M 
ex:, 
..-l 

• 

The result is a cleaner overall sound. Also, by offsetting the operating 
parameters from band to band the tri band AGC may be used as an equalizer 
to emphasize any portion of the audio spectrum. This is especially impor­
tant in AM broadcasting where receiver deficiencies may require equaliza­
tion at the transmitter. 

In swmnary, an AGC amplifier is the most powerful tool that can be used 
for dynamic range reduction. Compressor attack time, slope, recovery 
time and the amount of compression used determine the degree of dynamic 
range reduction that will take place. However, the effect of varying 
each parameter is different. If AGC operation is still unclear, reread 
this section. Keep in mind that the AGC is a dynamic amplifier whose 
gain is constantly changing. The speed and amount of AGC gain change 
directly determines the density of the output signal. Now that you're an 
AGC whiz, we'll move on to the limiter. 

THE LIMITER 

The limiter is a broadband compressor whose attack time is much faster 
than that of an AGC, Since limiter slope is very steep and not adjustable, 
its operation is much more radical than the AGC, Only a few peaks pass 
through the limiter, depending upon the attack time selected. The limiter 
is broadband and must be used with care, especially if preceded by a Tri 
Band AGC system, or limiter effects will dominate the AGC. Since limiters 
don't expand, heavy limiting (over 6 dB) will cause noise "swish up". 

FM AND AM OVERMODULATION PROTECTION 

Overmodulation protection would be unnecessary if limiters could be operated 
with extremely fast attacks, since no peaks would pass through the limiter. 
However, fast attack limiters cause severe intermodulation distortion on 
voice and other narrow band progrannning. Instead, placing a clipper after a 
moderately fast limiter will remove peaks that would otherwise overmodulate 
the transmitter. 

FM PROTECTION 

Preemphasis used in FM broadcasting dictates special processing requirements, 
If limited audio is fed into the transmitter without FM protection, high fre­
quency information will severely overmodualte the transmitter. Instead, the 
broadband limiter output is pre-emphasized inside the audio processor, just 
as it is in the transmitter exciter, This pre-emphasized signal is then fed 
to a fast limiter and a clipper. The front panel FM MODE control determines 
the proportion of limited and clipped high frequency audio applied to the 
transmitter. High frequency clipping introduces the most distortion and pre­
serves high frequency response, whereas high frequency limiting rolls off 
high frequency response but introduces very little distortion. The FM MODE 
control in MSP Series equipment is best thought of as a treble control • 
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The hard position preserves high frequency response at the expense of 
distortion, and the aoft position reduces distortion at the expense of 
high frequency response. Adjusting the MODE control somewhere between 
hard and soft results in the best compromise of high frequency response 
and distortion. 

AM PROTECTIOO 

AM systems need no pre-emphasis, so processing requirements are less 
stringent than in FM systems. However, legal positive modulation capa­
bility extends to 125%, which results in special limiting requirements. 
Program audio, especially voice, is asymmetrical. In other words, the 
maximum positive level of the program may be larger or smaller than the 
maximum negative level, To use the legal 125% modulation capability to 
best advantage, audio must be flipped whenever the amplitude of negative 
going peaks exceeds that of positive going peaks. Noiseless digital zero 
crossing switching is used in MSP Series AM equipment to insure maximum 
positive modulation. 

ADJUSTING YOUR AUDIO PROCESSING CHAIN 

Audio Processing is a system and must be adjusted as a system. Although 
we've looked at each section of a processing system individually, the 
components must be adjusted as a system. All this discussion of attacks, 
recoveries, and slopes doesn't exactly tell you what you need to know • 
After all, you want to be as loud as possible with the least amount of 
distortion! That's easier sa-Ld than done. General trends are to adjust 
processing equipment for the loudest sound that is tolerable, at best a 
hit and miss procedure. Now that you're familiar with the technical 
operation of the AGC, LIMITER, and overmodulation protection, adjustment 
of the processor to meet your goals will be much s imp l er. Adjustment of 
MSP series audio ?recessing equipment shou:!.d be done in two steps . First, 
listen to the processor on the bench with high quality source material and 
reproduction equipment. Second, list:cn to the processor on the air to 
determine the optimum setting for your station. Distortion in program 
material will be emphasized by the pr ecessing equipme!lt. A good power 
amplifier and a set of matched s:3euke:-s should be used to initially set up 
a stereo FM processing system. A Crown D60 and ACOUSTIC RESEARCH AR3A 
loudspeakers were used during ou:- tefl ting. 

The remainder of this guide emphasizes the density vs distortion tradeoffa 
that you must make, t~king into consider.a~ion market, format and competition. 
Setup charts for bench testing and on~·air listening tips are given for the 
MSP-90 and MSP-100 auido processing systems. 

THE BIG TRADEOFF IS: 

Average Modulation 
(Density) 

vs. Quality 
(Distortion) 
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There are three ways to reduce the dynamic range of program audio. The 
AGC, the LIMITER, or the overmodulation protection circuitry can all be 
used to reduce dynamic range. 

The amount of dynamic range reduction performed in each stage is very 
important. The AGC has the greatest dynamic range reduction capability, 
and the limter somewhat less. The overmodulation protection circuitry is 
capable of some dynamic range reduction, however, it contains clippers 
which add severe intermodulation distortion. Protection circuitry is not 
designed to significantly reduce dynamic range, even though it may be used 
for that purpose in highly competitive markets. 

Most of the dynamic range reduction should take place in the AGC, so the 
AGC amplifier must be adjusted keeping the density vs. distortion tradeoff 
in mind. AGC adjustment is dependent upon your program format and desired 
density. AOR, MOR, contemporary and CW music are generally very busy. 
There is a significant amount of fast transient information present, like 
percussion and fast guitar work. Rock and popular music are quite dense 
to begin with, due to the use of electronic instruments and moderate pro­
cessing at the record mastering plar.t. Competition in this market is gen­
erally heavier than in most program formats. Keeping all the above factors 
in mind, AGC attack and especially release times can be selected. For the 
MOR, contemporary and CW format3, recovery times can be set fairly fast. 
Normally, distortion increases as recovery time shortens, but since rock 
and pop use electronic instruments and are dense to begin with, fast re­
covery times are not objectionable. Vocals are the limiting factor in ad­
justing AGC recovery time. Vocals become rough and harsh with very fast 
recoveries due to the increased distort:f.on. 

What are acceptable limits of distortion? There is no simple answer; you 
must decide. However, if a table radio turned up all the way sounds just 
fine to you, obtaining a second opinion i.s in order. 

Listening fatigue caused by distortion i.n your program audio should be of 
great concern to you, especially since distortion caused by state of the 
art MSP Series equipment is directly under your control, Listeners can 
tune out due to l:f.stening fatigue and not know why I REMEMBER: Density 
vs. Distortion I 

Compressor attack time and slope determine how much of the AGC output will 
be processed by the broadband limiter. Slow attacks and shallow slopes 
provide an AGC output wi.th a large dynamic range. The limiter would have 
to work very hard to produce a dense sound with the AGC adjusted in this 
manner. Fast attacks and steep slopes provide an AGC output with little 
dynamic range. The limiter would have to work very little to produce a 
dense overall sound. It would then seem wise to use fast attacks and 
steep slopes when maY.imum density is desired, letting the limiter act only 
on short peaks. This is true, in general, but taken to extremes, the re­
sulting sound has no dynamics. Adjust5.ng AGC slopes and attacks is not as 
simple as it first seems! 
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THE KEY TO A GOOD PROCESSED SOUND IS THE COMPROMISE BETWEEN AGC ACTION 
AND LIMITER ACTION. 

Peaks that pass through the AGC will be caught by the limiter whose attack 
time can be set faster than the fastest AGC attack time. Since the limiter 
only acts on peaks, recovery time should be very fast so that its operation 
does not dominate the AGC. The limiter then acts only on peaks too short 
to be processed by the AGC. The limiter is generally not used to its maxi­
mum capabilities, since doing so would cancel out all advantages of the AGC 
amplifier. 

Limiter attack determines how may peaks will be clipped by the protection 
circuitry. Fastest attacks result in little protection clipping. However, 
limited bandwidth material will distort if very fast attack limiting is 
used. Moderate limiter attacks are used to eliminate voice break up and 
allow slight protection clipping on peaks. Distortion on music increases 
as attack time is lengthened, since more peaks hit the protection clipper. 
Vocal distortion increases as attack time is shortened, due to the narrow 
band nature . of voice. You will have to arrive at a compromise setting during 
listening tests. 

Classical, jazz, and beautiful music formats are more difficult to process 
than popular formats. Classical music contains very delicate overtones and 
nuances. The instruments' timbre are well known and must be reproduced ac-

• 

curately to sound correct. AGC time constants and slopes must be longer • 
and shallower to avoi.d audible distortion. Less AGC and Limtier gain re-
duction is required. This marketplace is less competitive and more quality 
oriented than the popular marketplace. Listeners are generally more crit-
ical and have high performance stereo systems. Less limiting and protection 
clipping are used in the classical, jazz, and beautiful music marketplace, 
primarily due to distortion caused by heavy limiter and prntecUon operation. 

If you have taken the ti~e to 1:~ad and un.Jer:,;tand the information presented 
so far, you will be able to properly adjust your processing equipment. To 
further help you, we have determined several :;etups for the MSP-1OO and 
MSP-9O audio processors. These sctur,s are broken down into two groups: 
AOR/POPULAR, and Classical/Ja~2. To, ACC ti!nc constants and slope are kept 
nearly constant in each group, with four different dynamic range reduction 
levels for the AOR/POPULA.~ group and two different dynamic range reduction 
levels for the classical/jazz group. In addition, you will find chart rec­
order graphs of processed audio for each setup, with percent modulation 
marked on each graph. The input and output audio was peak detected to prop­
erly operate the DC chart recorder pens. 

A good practice is to listen to every setup, looking at the chart recorder 
graphs, which are an excellent example of typical program density. Listen­
ing to each setup allows you to sample the extremes of processor operation 
and to determine wh:i.ch setup fits your density and format requirements 
Listening to each setup is a good way to familiarize yourself with the 
control locations. 
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The remainder of this guide contains practical information needed to put 
the MSP-90 or MSP-100 audio processors on the air. Setup charts and hints 
are given for each processor, along with useful t ips for making air tests 
and final adjustments • 
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FINAL ADJUSTMENT 

The setup charts given in this guide are intended as starting points to 
help you find a setup that is close to your needs. Using that setup as 

·, a starting point and keeping in mind the ultimate goal of maximum density 
and minimum distortion, determine what quality the sound is lacking. Use 
good, varied program material to quantify the problem. Then using your 
knowledge of AGC operation, vary one parameter at a time tmtil the problem 
is isolated. Keep in mind the tradeoffs between AGC, LIMITER, and protec­
tiqn clipper operation. Watch compression level and limiting level care­
fully, since they will change as other processing parameters are varied. 

ON THE AIR 

Listening to your processed air sound should be done with several receivers. 
A high quality home component system should be used first if your station is 
Stereo FM. Listen to varied high quality program material, and take notes. 
Listen on several stereos if possible. Listen on high quality car stereo 
systems, then on a typical automobile radio. With data on this listening, 
determine what parameters, if any, need changing. The FM MODE control is 
important. If high frequency audio sounds too harsh, turn the control 
more toward soft. Remember that these tests are subjective. Get several 
different opinions. Listen to the competition and determine the good and 
bad qualities of their signal. Analyze, be subjective, throw away all prej­
udices (easier to say than do). Be ruthlessly efficient and accurate in 
taking notes and making observations. Vary only one parameter at a time. 
Go slowly and you will be successful, since audio processing cannot be ad~ 
justed overnight. Your subjectivity is critical to success, so solicit 
opinions and comments from technical people, audiophiles, and especially 
people with musical training. 

Knowing how processing equipment reduc~s dynamic range, you will be able to 
adjust it for your individual circurrstances. Listenir.g is important and no 
one else can do that for you. The setup charts given here were derived from 
listening ~ests conducted at Harris with varied program material and several 
different sets of ears. They arc given ao a guide and starting point only. 

Be analytical and fair during all listening, but above all - Good Listening! 
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MSP-100 SETUP NOTES 

The MSP-100 Setup charts will give you a good starting point. Be very 
careful to adjust limiting level control to obtain the described meter 
indication. Be sure to balance input levels on stereo processors when 
changing the amount of gain reduction. Watching the broadband FM pro­
tection LEDS will help with rough level balancing. 

A tri-band AGC has more dynamic range reduction capability for a given 
distortion level than a wideband AGC. It is necessary in highly compet­
itive markets where heavy processing is employed by the competition. A 
tri-band system allows you to choose different recoveries for each band. 
For instance, the high band recovery time can be set fast with slightly 
slower mid and low band recovery times, providing lower distortion and 
higher density than is possible with a wideband AGC. If distortion is 
high, (especially low frequency distortion), slow down recovery times 
one step at a time, starting with the low band. Remember, fast recoveries 
provide the densest sound. AGC attack times are set slow to preserve some 
of the original program dynamic range. Limiter attacks are set moderate 
to allow some protection clipping. You may have noticed that the only 
difference between the HEAVY and FULL TILT popular settings is the AGC 
DUAL/SINGLE recovery. 

Dual recovecy increases recovery time on the average program level. On 
short repetitious bursts of music recovery time is very rapid. The overall 
sound is much more dynamic when dual recoveries are used. Experiment with 
recovery mode to determine which best suits your requirements. Dual re­
covery does increase the overall recovery time, so faster recovery times 
can be used when recovery mode is dual. Expansion attacks have not been 
mentioned at all. Most of the time fast is sufficient. If you note any 
undesirable side effects, when the AGC -!.s in the expansion region, slow 
down the expansion attack times. The result will be smoother action with 
less build up on quiet passages. If flat spectral response does not meet 
your needs, Book 1 of the NSP-100 manual contains the information necessary 
to accomplish spectral manipulation. It is simplest to vary attacks, re­
coveries, and slopes in each band to obtain the desired response. Limiter 
Auto Attack is very useful for varit>o programming, Jince it allows fast 
attacks for musical signals and slo~ attacks for limited bandwidth material. 
Experiment with the Limiter Auto Attack and Recovery to determine their 
utility in your format. The tri-band AGC turnover frequencies are switch 
selectable. They are preset at 230 Hz and 2180 Hz at the factory. In many 
applications it may be desirable to change the t~rnover frequencies. In AM 
broadcasting where narrowband receivers limit high frequency response, the 
high frequency turnover can be lowered and AGC parameters offset to provide 
higher density in the high frequency band . 
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DESIRED PROCESSING LEVEL 

COMPRESS ICE 
BAND 

Attack (L,M,H) 
Recovery (L,M,H) 
Slope (All Bands) 

EXPANSIOO 
BAND 

Attack (L,M,H) 
Recovery (L,M,H) 

LIMITER 

Attack (Manual) 
Recovery (Manual) 

AGC RECOVERY MODE 

MSP-1OO POPULAR FORMATS 

NJR/KJR/ CONTEMPORARY/ CW/ ADULT/VARIED 

MILD MODERATE 

5 4 3 5 4 3 
2 2 1 2 2 1 
3:1 6:1 

1 1 1 1 1 1 
2 2 1 2 2 1 

3 3 
1 1 

Single Single 
(EXPANSION AND COMPRESSIOO) 

LIMITER RECOVERY MODE Single Single 

<12 dB 12 dB-15 dB 

PEAK AGC Meters should Meters should 
be in lower be in mid 

GAIN REDUCTIOO green region. green region, 

PEAK Meter should Meter should 
not move into peak in the 

LIMITING green region. first 1/8 of 
<3 dB green region. 

>3 dB 

HEAVY FULL-TILT 

5 4 3 5 4 3 
2 2 1 2 2 1 
12:1 12:1 

1 1 1 1 1 1 
2 2 1 2 2 1 

5 5 
1 1 

Single Single 

Single Single 

>18 db - <24 dB 

Meters should 
be in upper 
green region 
near red region. 

Meter should 
peak in the 
lower 1/4 of 
the green region. 

<6 dB 

NUMBERS 1 to 5 indicate switch positions. 1 is fully CCW, 5 is fully CW 

-12-

• 

• 

,... 
00 ,... 
..... 

• 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

,..._ 
r--4 
00 
r--4 

• 

MSP-1OO CLASSICAL FORMATS 

CLASSICAL/JAZZ/BEAtrrIFUL MUSIC/TALK/VARIED 

DESIRED PROCESSING LEVEL MILD MODERATE 

COMPRESSION 

BAND 
Attack (L,M,H) 5 5 5 5 5 5 
Recovery (L,M,H) 4 4 3 4 4 3 
Slope (All Bands) 3:1 6:1 

EXPANSION 

BAND 
Attack (L,M,H) 2 2 2 2 2 2 
Recovery (L, M,H) 4 4 3 4 4 3 

LIMITER 

Attack AUTO AUTO 
Recovery 1 1 

AGC RECOVERY MODE SINGLE SINGLE 
(EXPANSION AND COMPRESSION) 

LIMITER RECOVERY MODE SINGLE SINGLE 

Below the mid Below the mid green region 

PEAK AGC GAIN REDUCTION green region mark, <12 dB maximum. 
mark, <12 dB 
maximum. 

Meter should Meter should not move 
PEAK LIMITING LEVEL indicate on further than the first 

the GRN/WHT 1/4 of the green region. 
line. 

NUMBERS 1 to 5 indicate switch positions. 1 is fully CCW, 5 is fully CW • 

-13-
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MSP-90 SETUP NOTES 

The MSP-90 FM LIMITER boosts selectable expansion range and High Frequency 
Protection Turnovers, two features of interest to the QUALITY minded broad­
caster. Selectable expansion range allows the expander to complement the 
compressor when less than 12 dB of compression is employed. Expansion 
range is adjustable at 3, 6, 9, or 12 dB. High Frequency Protection turn­
over determines the frequency at which High Frequency processing commences. 
Normally, the HF processing begins at 400 Hz, however, 800, 1600, 3200, and 
6400 Hz are also selectable. Higher frequency protection turnovers result 
in significantly lower distortion and lower modulation. 

FM and AM limiter attacks are preset at 40 microseconds, which is slow 
enough to prevent breakup on narrow band material and fast enough to allow 
a little protection clipping. 

Be sure to balance input levels on Stereo processors when changing the 
amount of gain reduction. Watching the broadband FM protection LED's will 
help with rough level balancing. If distortion is high, slow down limiter 
and AGC recovery times one step at a time, starting with the limiter. 
Remember, fast recoveries provide the densest sound. AGC attack times are 
set slow to preserve some of the original program dynamic range. 

If you notice any undesired side effects when the AGC is in the expansion 
range, slow down the expansion attack time. The result will be smoother 
action with slightly reduced low level build up. Dual recovery increases 
recovery time on the average program level. On short repetitious bursts 
of music recovery time is very rapid. The overall sound is much more 
dynamic when dual recoveries are used. Experiment with recovery mode to 
determine which best suits your requirements. Dual recovery does increase 
the overall recovery time, so faster recovery times can be used when re­
covery mode is dual. 
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MSP-9O POPULAR FORMATS 

AOR/MOR/CONTEMPORARY/CW/ADULT/VARIED 

AGC AMPLIFIER ATTACKS AND RECOVERIES 

COMPRESSOR 

Attack S8-1 Closed S8-2 ,S8-3 
Recovery S9-3 Closed S9-l,S9-2 

EXPANDER 

Attack S5 All Closed 
Recovery S6 All Closed 

Open 
Open 

DESIRED PROCESSING LEVEL MILD MODERATE 

COMPRESSOR S7-3 Closed S7-2 Closed 

Slope S7-1,S7-2 Open S7-l,S7-3 Open 

PEAK 
GAIN Less than 12 dB 12 dB-15 dB 
REDUCTION 

FM LIMITER S4-1 Open S4-1, Open 
RECOVERY S4-2,S4-3 Closed S4- 2,S4-3 Closed 

AM LIMITER S3-l ,S3-2 Closed S3-l,S3-2 Closed 
RECOVERY S3-3 Open S3-3 Open 

PEAK 
LIMITING 3 dB 6 dB 
LEVEL 

-15-

HEAVY 

S7-3 Closed 

S7-1,S7-2 Open 

18 dB-24 dB 

S4-1, Open 
S4-2,S4-3 Closed 

S3-l,S3-2 Closed 
S3-3 Open 

9 dB 

http://www.SteamPoweredRadio.Com
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MSP-9O CLASSICAL FORMATS 

CLASSICAL/JAZZ/BEAlITIFUL MUSIC/TALK/VARIED 

AGC AMPLIFIER ATTACKS AND RECOVERIES 

COMPRESSION 

Attack S8 All Open 
Recovery S9 All Open 

EXPANDER 

Attack SS-3 Closed S5-l,S5-2 Open 
Recovery S6-1 Closed S6-2,S6-3 Open 

DESIRED PROCESSING LEVEL MILD MODERATE 

COMPRESSION S7-3 Closed S7-2 Closed 
, 

Slope S7-l,S7-2 Open S7-l,S7-3 Open 

PEAK 
GAIN REDUCTION 12 dB 12 dB--18 dB 

FM LIMITER S4- 1 Open S4-2,S4-3 Closed RECOVERY 

AM LIMITER S3-3 Open S3-3 Open 
RECOVERY S3-1, S3-2 Closed S3-1,S3-2 Closed 

PEAK 
LIMITING <3 dB >3 dB, <9 dB 
LEVEL 

-16-

• 

• 

.... 
00 .... 
" 

• 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

r-.... 
,-t 
CX) 
,-t 

• 

FINAL ADJUSTMENT 

The setup charts given in this guide are intended as starting points to 
help you find a setup that is close to your needs. Using that setup as 
a starting point and keeping in mind the ultimate goal of maximum density 
and minimum distortion, determine what quality the sound is lacking. Use 
good, varied program material to quantify the problem. Then using your 
knowledge of AGC operation, vary one parameter at a time tmtil the problem 
is isolated. Keep in mind the tradeoffs between AGC, LIMITER, and protec­
tion clipper operation. Watch compression level and limiting level care­
fully, since they will change as other processing parameters are varied. 

ON THE AIR 

Listening to your processed air sound should be done with several receivers. 
A high quality home component system should be used first if your station is 
Stereo FM. Listen to varied high quality program material, and take notes. 
Listen on several stereos if possible. Listen on high quality car stereo 
systems, then on a typical automobile radio. With data on this listening, 
determine what parameters, if any, need changing. The FM MODE control is 
important. If high frequency audio sounds too harsh, turn the control 
more toward soft. Remember that these tests are subjective. Get several 
different opinions. Listen to the competition and determine the good and 
bad qualities of their signal. Analyze, be subjective, throw away all prej­
udices (easier to say than do). Be ruthlessly efficient and accurate in 
taking notes and making observations. Vary only one parameter at a time. 
Go slowly and you will be successful, since audio processing cannot be ad­
justed overnight. Your subjectivity is critical to success , so solicit 
opinions and comments from technical people, audiophiles, and especially 
people with musical training. 

Knowing how processing equipment reduces dynamic range, you will be able to 
adjust it for your individual circumstances, Listening is important and no 
one else can do that for you, The setup charts given here were derived from 
listening tests conducted at Harris with varied program material and several 
different sets of ears. They are given as a guide and starting point only. 

Be analytical and fair during all listening, but above all - Good Listening! 
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Rev. A: 3/78 

FOREWORD 

Volume II of this technical manual provides detailed descriptions, 
maintenance, troubleshooting, and spare parts information for the main 
frame and each module of the MSP 100 Audio Processor. The form of pre­
sentation is a complete technical manual for each module in the system. 

This volume contains the following technical manuals: 

T.M. NUMBER 

888 1753 100 

888 1753 200 

888 1753 300 

888 1753 400 

888 1753 500 

888 1753 501 

888 1753 600 

888 1753 700 

888 1753 800 

888 1753 900 

TITLE 

Main Frame 

Input/AGC Module 

Control Module 

Limiter Module 

FM Protection Module 

AM Protection Module 

Output Module 

AGC Meter Module 

Limiter Meter Module 

Program Meter Module 

WARNING: Disconnect primary power prior to servicing. 
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TECHNICAL MANUAL 

MAIN FRAME 

992 4958 001 

HARRIS CORPORATION 

Broadcast Products Division 

Printed: July 1977 
Rev. A: March 1978 
Rev. B: October 1978 
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SAFETY NOTICE 

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

This manual 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 which 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 EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER­
SONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS, SAFE HANDLING 
AND OPERATING PRACTICE, AND RELATED FIRST-AID PROCEDURES (E.G., FOR ELEC­
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 tasks to exercise due care. 

As with all electronic equipment, care should be taken to avoid electrical 
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 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 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 or shields. Always use grounding sticks and short out high volt­
age points before servicing. Never make internal adjustments, perform 
maintenance 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 
circuits, know yoar equipment and don't take chances. Proper training 
of experienced personnel and observing the above guidelines will help as­
sure safe and continued operation of this equipment. 
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1-1. INTRODUCTION. 

SECTION I 

GENERAL DESCRIPTION 

1-2. This portion of the manual covers the main frame of the MSP 100 
Audio Processor System. Coverage includes physical and electrical character­
istics, a functional description, including interconnection diagrams, and 
parts lists. 

1-3. EQUIPMENT PURPOSE. 

1-4. The main frame houses the 15 modules and power supply which com-
prise the audio processing system. The primary function of the main frame 
is to provide interconnecting paths to and from the modules and the power 
supply and to provide input and output connection for the audio signals. 
A radio frequency interference filter is also included in the audio input 
and output lines. 

1-5. PHYSICAL DESCRIPTION. 

1-6. The main frame is divided into two major components, separated 
vertically by an aluminum partition. The partition provides a base for 
mounting the five meter modules and the primary power supply transformer 
and filter capacitors. On the under side of the partition are mounted 
guides for the ten plug in modules. The motherboard, which provides inter­
connections for all the modules, mounts parallel to the rear of the frame 
and is supported at bottom and top by angle brackets. The sides of the unit 
are alum.inum extrusions dovetailed together and secured with screws. Module 
locations are shown in Technical Manual 888 1753 001, MPS 100 Audio Proces­
sor System, Section I. 

1-7. 

1-8. 

TECHNICAL CHARACTERISTICS. 

MECHANICAL AND ENVIRONMENTAL. 

1-9. Refer to Technical Manual 888 1753 001, Section I, for mechani-
cal and environmental characteristics of the main frame. 

1-1/1-2 -
WARNING: Disconnect primary power prior to servicing. 
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2-1. GENERAL. 

SECTION II 

INSTALLATION 

2-2 . Installation of the main frame is covered in Technical Manual 
888 1753 001, MSP 100 Audio Processor System, Volume!, Section II . 

2-1/2-2 
, 
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3-1. GENERAL. 

SECTION III 

OPERATION 

3-2. Operation of the main frame is covered in Technical Manual 
888 1753 001, MSP 100 Audio Processor System, Volume I, Section III • 

WARNING: Disconnect primary power prior to servici~g . 

3-1/3-2 
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4-1. GENERAL. 

SECTION IV 

PRINCIPLES OF OPERATION 

4-2. This section describes the functions of the main frame and their 
relationship to overall system operation. Figure 4-1 is a functional block 
diagram of the main frame. 

4-3. The mother board performs the routing of power, signal, and con-
trol voltage between the various subsystems of the audio processor. Figure 
4-1 is a representation of this distribution, including reference designators 
and prefix numbers. For point to point signal tracing, refer to the mother 
board schematic, figure 4-3 and the interconnection wiring diagram, figure 
4-2. Figure 4-2 shows only cable connections, since there is a one to one 
correspondence between connector pins at either end of the cables. 

4-4. RFI FILTERS. 

4-5. The audio input and output connections to the main frame are made 
through radio frequency interference filters as shown. in figure 5-1. The 
purpose of these filters is to prevent any RF signals from affecting proces­
sor performance. 

4-6. PRIMARY POWER SUPPLY • 

4-7. The primary power printed circuit board is mounted on the rear 
wall of the main frame, and transformer, 15Tl, and filter capacitors, 15Cl 
and 15C2, are mounted on the partition separating upper and lower compart­
ments. Primary regulators 13Ul and 13U2 are mounted on the outside rear 
of the main frame utilizing the frame as a heat sink. The ON/OFF switch and 
fuses are mounted in the program meter module. 

4-8. The AC power input, switch/fuse, filter capacitor, power trans-
former, and DC output connections all terminate on the power supply PC module 
Al3 (see figure 5-4). AC input power is applied through an input RFI filter 
consisting of capacitors 13Cl, 13C2, 13C3 and 13C4 and ferrite bead RF chokes 
13Zl and 13Z2. Transformer 15Tl has two primary windings which can either 
be connected in parallel for 115 volt operation or in series for 230 volt 
operation (see T.M. 888 1753 001, Section II for proper transformer strap­
ping). The output of the transformer, nominally 19 volts RMS feeds full 
wave bridge rectifier 13CR1 and filter capacitors 15Cl and 15C2. The out-• put of the rectifier, filter combination is about 26 volts with a ripple 
factor of about 0.7%. 

4-9. Primary regulation occurs in integrated circuit regulators 13Ul 
and 13U2. These regulators feature internal current limiting and thermal 
cutout. The inputs to these regulators are bypassed by capacitors, 13C5 and 
13C6, and the outputs are bypassed by 13C7 and 13C8. The values of 13C7 and 
13C8 have been chosen because of the inherent asymmetry of the two regulator 

4-1 
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devices; consequently, it is imperative that should they have to be replaced, 
the specified values be installed, as different values would degrade perfor­
mance. The voltage divider 13Rl, 13R2, 13R3 establishes the control voltage 
for the two chips. Pin 3 of the positive regulator is held at close to +5 
volts and pin 2 of the negative regulator is held close to -2.23 volts by 
this divider. 

4-10. The input-output differential voltage for the positive regulator 
is two volts. As long as the input voltage is more positive than the output 
voltage by at least this amount, operation will be within specified toler­
ances. Likewise, the negative regulator input voltage must remain at least 
one volt tlX)re negative than the output. Total output ripple factor of the 
primary supply should be less than 0.002%. 

4-2 

WARNING: Disconnect primary power prior to servicing. 
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5-1. GENERAL. 

SECTION V 

MAINTENANCE AND TROUBLESHOOTING 

5-2. Maintenance is covered in Technical Manual 888 1753 001, MSP 100 
Audio Processor System, Volume I, Section V. 

5-3. 

5-4. 

TROUBLESHOOTING. 

RFI FILTER. 

5-5. Since the input/output RFI filter contains only inductors. and 
capacitors, troubleshooting consists only of continuity checking with an 
ohmmeter. Figure 5-1 is the schematic. 

5-6. PRIMARY POWER SUPPLY. 

5-7. Figures 5-2 and 5-3 show the primary power supply parts locations 
and figure 5-4 is the schematic. If a fault is suspected in the primary 
power supply, figure 5-5 can be used as a guide in troubleshooting. Refer to 
Technical Manual 888 1753 900, Program Meter Module, Section V, for trouble­
shooting of the power status indicators • 

5-1/5-2 

WARNING: Disconnect primary power prior to servicing. 
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Rev. A: 3/78 

6-1. INTRODUCTION. 

SECTION VI 

PARTS LIST 

6-2. This section provides a description, reference designator, and 
order number for replaceable electrical parts, assemblies, and selected mec­
hanical parts necessary for proper maintenance of the main frame. Table 6-1 
lists the assemblies having replaceable parts, and the number of the table 
listing the parts. 

6-3. REPLACEABLE PARTS SERVICE. 

6-4. Replacement parts are · available 24 hours a day, seven days a 
week from the Harris Service Parts Department. Telephone 217/222-8200 to 
contact the Service Parts Department or address correspondence to Service 
Parts Department, Harris Broadcast Products Division, Harris Corporation, 
P.O. Box 4290, Quincy, Illinois, 62301. 

6-5. TECHNICAL ASSISTANCE. 

6-6. Technical assistance and troubleshooting recommendations are 
available from Harris Field Service Department during normal working hours. 
Emergency technical service is available 24 hours a day. Teleph9ne 217/ 
222-8200 to contact the Field Service Department or address correspondence 
to Field Service Department, Harris Broadcast Products Division, Harris 
Corporation, P.O. Box 4290, Quincy, Illinois, 62301. 

6-1 

WARNING: Disconnect primary power prior to servicing 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Table 6-1. Replaceable Parts List Index • 
TABLE 

NO. UNIT NOMENCLATURE PART NO . PAGE 

6-2 Main Chassis Power Supply 992 4958 001 6-3 

6-3 Power Supply Printed Circuit Assembly 992 4999 001 6-4 

6-4 Audio I/0 Printed Circuit Assembly 992 4998 001 6-5 

6-5 Motherboard Printed Circuit Assembly 992 5071 001 6-6 

. 

• 

• 
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REF. SYMBOL 

2A1Al 

2AlA2 

2AlA3 

2AlA4 

2AlA5 

2AlA6 

Cl,C2 

Pl 

Tl 

Ul 

U2 

XCV1,XCV2 

Rev. A: 3/78 

Table 6-2. Main Chassis Power Supply - 992 4958 001 

HARRIS PART NO. DESCRIPTION QTY. 

992 4998 001 PC Board, Audio Input/Output 1 

992 4999 001 PC Board, Power Supply 1 

992 5071 001 PC Board, Mother 1 

992 4955 001 AGC Meter Module 3 

992 4956 001 Limiter Meter Module 1 

992 4957 001 Program Meter Module 1 

524 0150 000 Capacitor, 6000 uF, 50V 2 

610 0752 000 Socket, AC Power 1 

472 1143 000 Transformer, Power 1 

382 0524 000 Regulator, 78GKC 1 

382 0525 000 Regulator, 79GKC 1 

358 1750 000 Protective Cover 2 

' 

6-3 
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Rev. A: 3/78 

Table 6-3. Power Supply Printed Circuit Assembly - 992 4999 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 
. 

QTY. 

Cl,C2,C3,C4 508 0079 000 Capacitor, 0.005 uF, 600V 4 

cs 526 0049 000 Capacitor, 6.8 uF, 35V 1 

C6 526 0093 000 Capacitor, 15 uF, 35V 1 . 

C7 526 0049 000 Capacitor, 6.8 uF, 35V 1 

ca 526 0093 000 Capacitor, 15 uF, 35V 1 

CRl 384 0665 000 Diode, MDA 201 1 

Pl 610 0741 000 10 Post Header Assembly 1 

Rl 548 0340 000 Resistor, 15k ohm, 1% 1 

R2 548 1420 000 Resistor, 7.15k ohm, 1% 

R3 548 1400 000 Resistor, 17.8k ohm, 1% 1 

Zl,Z2 414 0212 000 Ferrite Bead 2 

939 3119 001 Printed Circuit Board 1 

I' 

6-4 
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Table 6-4. Audio I/0 Printed Circuit Assembly - 992 4998 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 
.. 

Cl thru Cl6 516 0014 000 Capacitor, .005 uF, lkV 16 

Ll thru L8 494 0419 000 Choke, 1 MHy 8 

Jl 610 0741 000 Post Assembly, 10 Terminals 1 

TBl 614 0711 000 Barrier Block, 10 Terminal 1 

. 

. 
. 

. 

. 

. 
' ... 
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Table 6-5. Motherboard Printed Circuit Assembly - 992 5071 001 

REF. SYMBOL HARRIS PART NO. DES CR I PTI ON 
-• 

CRl thru CR16 384 0205 000 Diode, 1N914 

Jl thru Jl0 612 0887 000 Edge Connector, 72 Pin 

Jll thru Jl7 610 0748 000 Cable Connector, 40 Pin 

Jl8 610 0741 000 Cable Connector, 10 Pin 

Jl9 610 0747 000 Cable Connector, 26 Pin 

J20 610 0741 000 Cable Connector, 10 Pin 

J21,J22 612 0775 000 Jack 

852 8334 001 Printed Circuit Board 

. 

- --

6-6 
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HECK 13Ul , PIN 1, 13U2 
PIN 4 VOLTAGE 

YES 

DEFECTIVE 
13CR1 

POWER SUPPLY VOLTAGES 

13CR1 (AC) 
15Cl (+) 
15C2 (-) 

13Ul PIN 2 
13U2 PIN 3 
13Ul PIN 3 
13U2 PIN 2 

105 VAC 
16 . 4 VAC 

+21. 2 VDC 
- 21.2VDC 
+18 . 2 VDC 
+ 4 . 5 VDC 
-19.0 VDC 
- 2.1 VDC 

CHl::CK l)Ul , PIN 3, 13U2 ___ NO-< 

PIN 2 WITH SCOPE FOR 
OSCILLATION 

NO 

110 VAC 
D.2VAC 

+ 22.3 VDC 
-22.3 VDC 
+ 19. 3 VDC 
+ 4 . 8 VDC 
-20.2 VDC 
- 2 . 23 voe 

DEFECT! VE 
13U l, l 3U2 

INPUT VOLTAGE 

YES 

115 VAC 120 VAC 1 25 VAC 

DEFECTJ VI·. 
13C7 , 13C8 
13 Ul , l 3Uf 

~ AC 18.8V AC 19.6V AC 
+23.4 VDC +25,5 VDC +26.6 VDC 
-23.4 VDC -25 . 5 VDC - 26 . 6 VDC 
+ 20 . 1 VDC +20.1 VDC +20 . l VDC 
+ 5 . o voe + 5. o VDC + s. D voe 
-20 . 2 voe -20 . 2 VDC - 20 . 2 voe 
- 2 . 23 VDC - 2 . 23 VDC - 2 . 23 VDC 

REP LACE CONN ECTOR , RE MOVE 

DI SCONNECT OUTPUT CONNECTOR 
AND CHECK VOLTAGES AT Pl, 
PINS l, 2 , 3 (POSITI VS) AND 

7, 9, 10 (NEGATIVE ) 

NO CHECK 13Ul , PIN 1, 13U2, P I N 4 
AL L MODULES. INSERT ONE 

MODD LE AT A TIME UNTIL 
VO LTAGE DROPS . 

>---~ VOLTAGE 

YES 
DEFECTIVE 

MODULE 

DEFECTIVE 
15Tl 

CHECK l 5Tl AC 
OUTPUT VOLT AGE 

> 

< 

Dl·'. f'E CTJVE 
I 3CRI 

REP LACE 

> 

CHECK l 3C7 , 
13C8 

CHECK 13Rl, 
13R2, l 3R3 

YES 

REPLACE 

PC BOARD 
SHORT , OPEN 

17 53-6 1 

FIGURE 5-5 . 
PRIMARY POWER SUPPLY 
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SAFETY NOTICE 

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

This manual 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 which 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 EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER­
SONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS, SAFE HANDLING 
AND OPERATING PRACTICE, AND RELATED FIRST-AID PROCEDURES (E.G., FOR ELEC­
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 tasks to exercise due ½are. 

As with all electronic equipment, care should be taken to avoid electrical 
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 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 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 or shields. Always use grounding sticks and short out high volt­
age points before servicing. Never make internal adjustments, perform 
maintenance 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 
circuits, know your equipment and don't take chances. Proper training 
of experienced personnel and observing the above guidelines will help as­
sure safe and continued operation of this equipment. 

iii 
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1-1. GENERAL. 

SECTION I 

GENERAL DESCRIPTION 

1-2. There are two input/AGC modules (left and right channels) in 
the Audio Processor System which are identical. The purpose of the 'module 
is to match the system input to a 6OO-ohm balanced line and to split the 
signal into three bands, high frequency, mid band, and low frequency. In­
puts to this module include the signal input which feeds a balanced instru­
mentation amplifier connected for differential input-single ended output, 
and the DC control voltage inputs. The DC control voltages are used to 
control the gain of three four-quadrant multipliers, one for each frequency 
bnad. Four outputs are routed to the compression expansion circuitry, the 
three frequency band signals, and a fourth in which the three bands are 
combined. 

1-3. 

1-4. 

TECHNICAL CHARACTERISTICS. 

Table 1-1 gives the electrical characteristics of the module . 

WARNING: Disconnect primary power prior to servicing. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Table 1-1. Electrical Characteristics 

FUNCTION 

Input audio signal 

Power Requirement 

Input Impedance 

Input Signal Level and Gain 

Frequency Bands 

Frequency Response 

Total Harmonic Distortion 

Intermulation Distortion 

Noise 

1-2 

CHARACTERISTIC 

Audio from console, +20 dBm maximum. 
Signal clipped at 17.5 volts peak. Sig­
nal may be balanced or unbalanced 600 
ohms. 

+20 +3 vdc and -20 +3 vdc supplied from 
primary power supply. 

600 ohms, balanced or unbalanced. 

From -25 dBm to +15 dBm with two switch­
selected gain settings (O dBM and -20 
dBM) and a vairable attenuator with 
20 dB range. 

Three (low, _mid, and high frequency) 
with switch-selectable crossover fre­
quencies: 

Low crossover frequencies: 75, 95, 
105, 135, 160, 230, and 320 Hz. 

High crossover frequencies: 1680, 
2180, 2450, 3060, 3700, 5300, and 
7200 Hz. 

Broadband: 20 Hz to 20 kHz, +0.25 dB 
at +10 dBm output. 

Low, mid, and high frequency bands: 
6 dB/octave rolloff at crossover fre­
quencies. 

0.25% or less 20 Hz to 20 kHz at 
+10 dBm output with control functions 
disabled. 

0.5% or less, 50 Hz and 7 kHz mixed 4:1 
at +10 dBm output with control function 
disabled. 

65 dB or greater below +10 dBm output, 
20 Hz to 20 kHz bandwidth for O dBm 
input with control functions disabled • 

WARNING: Disconnect primary power prior to servicing. 
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2-1. GENERAL. 

SECTION II 

INSTALLATION 

2-2. Installation of the input/AGC module is covered in Technical 
Manual 888 1753 001, MSP 100 Audio Processor, Volume I, Section II, 
Installation • 

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

SECTION III 

CONTROLS AND INDICATORS 

3-2. Figure 3-1 shows all of the user controls and indicators pro-
vided on the input/AGC module, and Table 3-1 describes the function of each 
and its affect on module operation . 

WARNING: Disconnect primary power prior to servicing. 
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Figure 3-1. 
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Table 3-1. Input/AGC Module Controls and Indicators 

CONTROL/ INDICATOR 

INPUT SENSITIVITY 
0 dBm/-20 dBm, lSl 

MAXIMUM GAIN (L.F.), 
1R42 

1U8 OFFSET, lRlOO 

MINIMUM GAIN (L.F.), 
1R54 

MAXIMUM CONTROL 
OFFSET (L.F.), 1R55 

MAXIMUM GAIN (M.F .), 
1R23 

MAXIMUM CONTROL 
OFFSET (M.F.), 1R36 

MAXIMUM GAIN (H.F.), 
1R4 

MAXIMUM CONTROL 
OFFSET (H.F.), 1Rl7 

MINIMUM GAIN (H.F.), 
1Rl6 

MINIMUM CONTROL 
OFFSET (L.F.), 1R68 

CONTROL CROSSOVER 
COMPENSATION M.F., 
1Rl34 

H.F., 1Rl33 

FUNCTION 

Selects input sensitivity. Two fixed 
gain settings for the input instrumenta­
tion amplifier. 

Adjusts maximum gain of the low frequency 
4-quadrant multiplier. 

Controls de output offset of the input 
amplifier. 

Trims low frequency band 4-quadrant 
multiplier gain with 0.625 vdc control 
voltage input. 

Controls de output offset of the low fre­
quency 4-quadrant multiplier with 10 vdc 
control voltage input. 

Adjusts maximum gain of the mid frequency 
4-quadrant multiplier. 

Adjusts de output offset of the mid fre­
quency 4-quadrant multiplier with 10 vdc 
control voltage input. 

Adjusts maximum gain of the high fre­
quency 4-quadrant multiplier. 

Adjusts de output offset of the high fre­
quency 4-quadrant multiplier wi~h 10 vdc 
control voltage input. 

Trims high frequency 4-quadrant multi­
plier gain with 0.625 vdc control volt­
age input. 

Adjusts de output offset of low frequency 
multiplier buffer to zero with O vdc 
control voltage input. 

Adjusts peaks in mid band response near 
crossover frequencies by injecting broad­
band signal. 

Adjusts peaks in high band response near 
crossover frequency by injecting broad­
band sismal. 

3-3 
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3-4 

Table 3-1. Input/AGC Module Controls and Indicators (Continued) 

CONTROL/ INDICATOR 

L.F., 1R132 

MINIMUM CONTROL 
OFFSET (M.F.), 1R65 

LOW FREQUENCY 
CROSSOVER, 1S3 

MINIMUM CONTROL 
OFFSET (H.F.), 1R61 

MINIMUM GAIN (M.F.), 
1R23 

HIGH FREQUENCY 
CROSSOVER, 1S2 

FUNCTION 

Adjusts peaks in low band response near 
crossover frequency by injecting broad­
band signal. 

Adjusts de output offset of the mid fre­
quency multiplier buffer to zero with 
0 vdc control voltage input. 

Selects the upper limit of the low fre­
quency band and the lower limit of the 
mid frequency band simultaneously as 
follows: 

FREQUENCY 1S3 SECTION 
(HZ) 1 2 3 4 

0 Closed Either Either Either 
75 Open Closed Closed Closed 
95 Open Closed Closed Open 

105 Open Closed Open Closed 
135 Open Open Closed Closed 
160 Open Closed Open Open 
230 Open Open Closed Open 
320 Open Open Open Closed 

Adjusts the de output offset of the high 
frequency multiplier buffer to zero with 
0 vdc control voltage input. 

Adjusts minimum gain of the mid frequency 
4-quadrant multiplier. 

Selects the upper limit of the mid fre­
quency band and the lower limit of the 
high frequency band simultaneously as 
follows: 

FREQUENCY 1S3 SECTION 
(HZ) 1 2 • 3 4 
1680 Open Closed Closed Closed 
2180 Open Open Closed Closed 
2450 Open Closed Open Closed 
3060 Open Closed Closed Open 
3700 Open Open Open Closed 
5300 Open Open Closed Open 
7200 Open Closed Open Open 

r:f) Closed Either Either Either 

Warning, disconnect primary power prior to servicing. 
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Table 3-1. Input/AGC Module Controls and Indicators (Continued) 

CONTROL/ INDICATOR FUNCTION 

INPUT OVERLOAD, lDSl LED (upper) flashes when negative input 
signal peaks are clipped. 

1DS2 LED (lower) flashes when positive input 
signal peaks are clipped. 

INPUT LEVEL, 1Rl04 Adjusts output level of the input ampli-
fier over a 20 dB- range • 
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4-1. 

SECTION IV 

PRINCIPLES OF OPERATION 

CIRCUIT DESCRIPTION. 

4-2. The input/AGC module consists of three basic circuits as shown 
in figure 4-1. The signal enters the input/filter section through a dif­
ferential input-single ended output instrumentation amplifier where it is 
split into three bands, low, medium, and high frequency. Each of these 
three signals is fed its own gain control circuit. The three circuits are 
then summed in the output summing amplifier where four outputs are avail­
able, the three frequency band signals and a fourth which is a composite 
of the three. To simplify the following discussion, power supply connec­
tions and decoupling networks are not shown. 

4-3. INPUT SECTION. 

4-4. The input instrumentation amplifier (1U8) can accpet balanced 
or single ended input signals. Resistors 1Rl36 and 1Rl37 balance the in­
puts to ground. If one input is grounded, the difference between the other 
input and ground will be amplified. If both inputs are floating, a true 
differential amplifier is formed and the difference of the two inputs is 
amplified. Resistors 1Rl28 and 1Rl40 determine the gain of the amplifier 
as selected by SENSITIVITY switch lSl. In the O dB position signals in the 
range of -5 dBm to +15 dBm can be accepted. In the -20 dB position, sig­
nals from -5 dBm to -25 dBm will be accepted. 

4-5. Input overload indication is provided by diode bridge 1CR4 and 
LED indicators lDSl and 1DS2. Should the input signal (positive peak) ex­
ceed the positive supply voltage by more than 2.5 volts, diode A in bridge 
1CR4 will be forward biased, forward biasing 1DS2 and causing it to glow 
by drawing current through the signal source. Likewise, if the input sig­
nal (negative peak) become more negative than the negative supply voltage 
by more than 2.5 volts, diode C in bridge 1CR4 and lDSl will conduct and 
lDSl will glow. For all other input signal conditions, diodes A, B, C, D, 
and lDSl and 1DS2 are all reverse biased and have very high impedances. 
DC output offset of the amplifier is set to zero with OFFSET control lRlOO. 

4-6. The instrumentation amplifier output is fed through isolation 
resistor 1Rl02 to the INPUT LEVEL attenuator 1Rl04 and 1Rll9. An output 
signal test point is also provided through isolation resistor 1Rl03. INPUT 
LEVEL control 1Rl04 controls the level of signal which is ultimately rout­
ed to the compression, expansion, and limiting circuits over a 20 dB range. 
Operational amplifier 1U9A is a voltage follower buffer which feeds the 
audio signal to the band splitting filter circuits. The nominal gain of 
instrumentation amplifier-circuit is 20 dB • 

4-1 
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4-7. BAND SPLITTING FILTER SECTION. 

4-8. The signal from buffer 1U9A is split into three separate paths 
(frequency bands). Crossover frequencies for these bands are selected by 
operating the printed circuit switches 1S2 and 1S3 as shown in tables 4-1 
and 4-2. 

4-9. A combination of capacitors (1C67, 1C68, and 1C69 selected by 
1S2) and resistor 1R108 at the input of operational amplifier 1U9B form a 
high pass filter fed from 1U9A. Cutoff frequency may be determined by op­
erating switch 1S2 as shown in table 4-1. A low pass filter is formed by 
a combination of capacitors 1C75, 1C76, and 1C77, and resistor 1R122 at the 
input of 1U9D. The filter cutoff frequency may be determined from table 2-2. 

4-10. Operational amplifier 1U9C is connected as a summing amplifier. 
The high frequency signal from 1U9B and the low frequency signal from 1U9D 
are summed through resistors 1R116 and 1R117. An attenuator consisting of 
1R114 and 1R115 extracts a portion of the broadband signal and routes it to 
the noninverting input of 1U9C. Therefore, the output of 1U9C is the mid 
band signal derived by substracting the broadband signal from the sum of the 
high and low band signals. 

4-11. GAIN CONTROL SECTION. 

4-12. The gain control sections for the three frequency bands are 
identical; therefore, only the low band circuit will be discussed. Input 
signal from 1U9D is applied to the Y input (pin 4) of four-quadrant multi­
plier 1U3 (MC1495L) through voltage divider 1R39, 1R40 and attenuated to 
a nominal level of 60 mV. The de control signal is applied to the X input 
(pin 9) through voltage controlled current source 1U4C. Output current of 
1U4C is directly proportional to the voltage at the noninverting input. 
The quiescent de control voltage (with no compression or expansion) is +10 
volts. To avoid overdriving the X input of 1U3, a voltage divider, 1R49, 
1R50, is included in the 1U4C input attenuating the control voltage by a 
factor of 0.0762. Any change in voltage at the input of 1U4C will result 
in a proportional change in the gain of 1U3, The inherent offset errors 
of the multiplier are nulled out with potentiometers 1R54, 1R55, and 1R68. 
1R54 (MINIMUM GAIN (L.F.)) trims the minimum gain of the circuit (control 
voltage of 0.625 Vdc); 1R55 (MAXUMUM CONTROL OFFSET (L.F.)) adjusts the 
output de offset with no audio signal and +10 Vdc control voltage. 1R68 
(MINIMUM CONTROL OFFSET (L.F.)) adjusts the output of buffer 1U5C to zero 
with O Vdc control voltage. Scale factor resistors 1R42 and 1R43 establish 
the maximum gain of the circuit which can be trimmed by MAXIMUM GAIN (L.F.) 
potentiometer 1R42. Resistors 1R47 and 1R48 are load resistors which de­
velop the input signal for buffer 1U5C. 

4-13. SUMMING AMPLIFIER SECTION. 

4-14. The audio from the gain control section is applied to attenuator 
1R87, 1R88 and fed to the summing junction of 1U5D through resistor 1R77. 
The high frequency and mid band signals are applied to 1U5D through summing 
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Table 4-1. High Crossover Frequency Selection 

Switch 1S2 Element Crossover Frequency 

1 2 3 4 (H2) 

Closed Either Either Either NOTE 

Open Closed Closed Closed 1680 

Open Open Closed Closed 2180 

Open Closed Open Closed 2450 

Open Closed Closed Open 3060 

Open Open Open Closed 3700 

Open Open Closed Open 5300 . 
Open Closed Open Open 7200 

NOTE: In this position, the high band is disabled and all high fre-
quency components appear in the mid band. 

Table 4-2. Low Crossover Frequency Selection 

Switch 1S3 Element Crossover Frequency 

1 2 3 4 (H2) 

Closed Either Either Ei,ther NOTE 

Open Open Open Closed 320 

Open Open Closed Open 230 

Open Closed Open Open 160 

Open Open Closed Closed 135 

Open Closed Open Closed 105 

Open Closed Closed Open 95 

Open Closed Closed Closed 75 

NOTE: In this position, the low frequency band is disabled and all 
low frequency components appear in the mid band. 
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resistors 1R75 and 1R76, respectively. The output of 1U5D is therefore the 
sum of th~ three bands. The signal is inverted by 1U4D to make the polarity 
identical to the input. 

4-15. The ac (audio) control signal contains dips at the crossover 
frequencies which in turn cause the de control voltage to rise increasing 
multiplier gain and causing response peaks. Connected from the output of 
1U4D to each of the three frequency band outputs are three CROSSOVER COM­
PENSATION potentiometers. Their purpose is to inject a small amount of 
broadband signal into each band to reduce these response peaks near the 
crossover frequencies. 

4-16. The output of the module consists of a high frequency signal, 
a mid band signal, a low frequency signal, and a fourth signal which is a 
composite of the three bands. These four signals are isolated by resistors 
1R3O, 1R31, 1R29, and 1R84 respectively. 
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5-1. GENERAL. 

SECTION V 

MAINTENANCE AND TROUBLESHOOTING 

5-2. This section describes the maintenance and troubleshooting 
procedures for the Input/AGC module. As shown in figure 5-J.., reference 
designators are printed on the printed circuit board. In addition, cer­
tain parts, significant to the procedures which follow are flagged. In 
the text and on the schematic (figure 5-2), the reference designators 
shown on the printed circuit board are prefixed with the number "l". If 
the module does not perform properly, figures 5-3 through 5-5 may be used 
as guides in locating the fault. For general repairs and cleaning tech­
niques, refer to Technical Manual 888 1731 001, Volume I, Section V. 

5-3. 

5-4. 

TEST EQUIPMENT. 

Refer to Technical Manual 888 1753 001, Section V, Maintenance 
for a list of recommended test equipment. 

5-5. MODULE ALIGNMENT PROCEDURES. 

5-6. The Input/AGC modules are properly aligned at the factory be-
fore shipment. Any minor adjustments which become necessary during use can 
be made through the access holes in the module cover unless parts have been 
replaced or the crossover frequencies are to be changed, by using an extend­
er card. When using an extender card, care should be taken that the module 
is properly supported on the front panel end and is inserted straight into 
the extender card edge connector. If any parts are replaced and it becomes 
necessary to make measurements on the board, the module cover must be removed 
by reJWving eight cross-recessed screws. The front panel and rear cover may 
be re100ved by removing the INPUT LEVEL potentiometer knob at the front panel 
and sliding the front panel and rear cover forward. 

5-7. ADJUSTMENT PROCEDURES. 

5-8. The module internal controls are factory adjusted before ship-
ment, and should rarely, if ever, require readjustment. If adjustment is 
required, such as following troubleshooting and parts replacement, the 
following procedures must be used. 

5-9. INPUT AMPLIFIER OFFSET. Disconnect all inputs to the MSP 100 
other than ac power. Connect an accurate de voltmeter, preferably digital, 
between ground and pin 7 of 1U8. It is recommended that the ground side 
of 1R119 (towards the edge connector) to be used as the voltmeter ground. 
Adjust 1U8 OfFSET control, lRlOO for 0.000 +0.001 vdc at pin 7. 

5-10. CONTROL CROSSOVER COMPENSATION. Controls 1Rl32, 1R134, and 1Rl33 
are factory adjusted before shipment and should not be readjusted in the 
field. Should they be accidentally adjusted or fail, they should be adjusted 
for maximum resistance. 
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1U2 1Rl05 1U9 lUl lRll 
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Figure 5-1. Input/AGC Module Parts Layout 
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5-11. MULTIPLIER ALIGNMENT PROCEDURE. The multiplier trim controls, 
MINIMUM GAIN, MAXIMUM GAIH, MINIMUM CONTROL OFFSET, and MAXIMUM CONTROL OFF­
SET, in each band calibrate the multiplier gain controller in that band. 
These controls must be adjusted as a system, since each control to some 
degree interacts with the others. However, if no gain errors are suspect­
ed, it is usually permissable to adjust only the offset controls when an 
offset error is encountered. Use sine wave frequencies of 20 Hz for the 
low band, 700 Hz for the mid band, and 20 kHz for the high band, in the 
following procedure. 

NOTE 

Reference designators enclosed in parentheses 
in the following procedure refer to low band, 
mid band, and high band components, respect­
ively. 

a. Set operational controls in each band as follows: 

Control Module 

EXPANSION FUNCTION 
COMPRESSION FUNCTION 
RECOVERY MODE/EXPANSION 
RECOVERY MODE/COMPRESSION 

AGC Meter Module 

COMPRESSION ATTACK TIME 
COMPRESSION RECOVERY TIME 
COMPRESSION SLOPE 

Input/AGC Module 

INPUT SENSITIVITY 
INPUT LEVEL 

OFF 
ON 
SINGLE 
SINGLE 

Position 3 (mid) 
Position 3 
Position 4 (fully CW) 

-20 dBm 
Fully CW 

b. If multiplier (1U3, 1U2, lUl) has been replaced, adjust 
MAXIMUM GAIN (1R42, 1R23, 1R4), MAXIMUM CONTROL OFFSET (1R55, 1R36, 1R17), 
MINIMUM GAIN (1R54, 1R35, 1R16), and MINIMUM CONTROL OFFSET (1R68, 1R65, 
1R61) to mid position; otherwise, do not adjust. 

c. With no audio input, measure the de voltage at the end of 
(1R49, 1R30, lRll) toward the edge connector. It should be +10 +0.5 vdc. 
If it is not, refer to the multiplier alignment for the control module 
(T.M. 888 1753 300). 

d. Remove the control module from the main frame and adjust 
MINIMUM CONTROL OFFSET (1R68, 1R65, 1R61) control for 0.0 vdc at pin (8, 7, 
1) of 1U5. 

5-5 
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e. Insert the control module and adjust MAXIMUM CONTROL OFFSET 
(lRSS, 1R36, 1R17) control for 0.0 vdc at pin (8, 7, 1) of US. 

f. Repeat d. and e. until 0.0 vdc offset is achieved under 
both conditions. 

g. Remove the control module and jumper a 240k resistor from 
the +15 volt supply to the end of (1R49, 1R30, lRll) toward the edge connector. 
(A convenient connection point for the +15 volts is the end of lRlOS toward 
the front panel.) Adjust MINIMUM CONTROL OFFSET (1R68, 1R65, 1R61) control 
for 0.0 vdc at pin (8, 7, 1) of lUS. 

h. Repeat e. and g. until the offset voltage at pin (8, 7, 1) 
of lUS is 0.0 vdc under both conditions. 

i. Apply a sine wave (see paragraph 5-11 for frequency) to 
the MSP 100 input terminals at -40 dBm level and adjust MINIMUM GAIN (1R54, 
1R35, 1Rl6) control for 3 dB gain from pin 4 of (1U3, 1U2, lUl) to pin (8, 
7, 1) of lUS. 

j. Remove the 240k resistor. Replace the control module and 
adjust the signal generator output to below the compression threshold. Ad­
just MAXIMUM GAIN (1R42, 1R23, 1R4) . for 27 dB gain from pin 4 of (1U3, 1U2, 
lUl) to pin (8, 7, 1) of lUS. 

'-- k. Repeat e., g., i., and j. until gain tracking and output 
offsets are optimum. 

5-12. TROUBLESHOOTING. 

5-13. When the system does not perform properly and the fault has been 
traced to the Input/AGC module, figures 5-3 through 5-5 may be used as guides 
for locating the fault within the module. A thorough visual inspection should 
always be performed first. Discolored or charred parts indicate heat damage. 
Feeling a component (while power is on) can detect excessive heat dissipa­
tion. Finally, look for broken conductors and whiskers on the PC board with 
the aid of a magnifying glass; these defects are sometimes too small to be 
detected with the naked eye. 

5-6 

WARNING: Disconnect primary power prior to servicing. 
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SEE FIG . 5-4 

BAND 

L.F . 
M.F. 
H.F . 

• 

CHECK I ~P\;T TO 
APPROPRI ATE 
'.'11LTI PLIER 

YES 

YES 

CHECK DC CONT ROL 
VOLTAGE AT CONNECTOR 

(TABLE S~l) 

TABLE 1-1. FREQUEN CY BAND COMPONENTS 

lUS MULTIPLIER CONTROL VOLTAGE 
OUTPUT INPUT INPUT 

PIN 8 lU), PIN 4 !Pl, PIN 51 
PIN 7 1U 2, PIN 4 l Pl, PIN 43 
PIN 1 lUl, PIN 4 lPl, PIN 47 

YES 

NO 

CHECK OUTPUT OF 
1U5 FOR ALL BANDS 

CHECK POWER 
SUPPLY VO LTAGES 

SEE FIC.. 5-5 

PERFORM CONTROL 
"10DLLE nouBLF­

SHOOTJ~G 

NO 

YES 

SEE FIG . 5-4 

DEFE CTIVE MULTIPLIER , 
BIAS ING RESISTORS , BAD 
IC CO NNECTION S ON CARD 

NO 
STOP 

1753-7 

FIGURE 5-3. 
AGC TROUBLESHOOTING CHART 
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CHECK s1c,AL AT 
EDr.E COSSECTOR 

P1,s J , 7 , 15 

YES 

CHECK Slf.~AL AT ll'9 
P I N 7 

CHECK SICNAL 
AT ll'9 PIN l 

CHECK SIGNAL AT HS 
PIN 7 

YES 

YES 

CHECK S !GNAL AT 
EDGE CONNECTOR PINS 

12 AND 16 

OPEN \.II RING FROM ' fODLLE 
CONNECTOR TO INPCT /Ol'TP l°T 

TER.~INAL STRIP 

YES 

YES 

SEE FIC . 5- 5 

CHECK SIGNAL AT 
EDGE CON~f.CTOR 

PI\ 7 

OP EN l RI I l 
SHORT ON PC 

DEFECTil'E 11·9, lS2 , 
OPEN lC67, lC68, OR 1(69, 
OR SHORTED l RlOB 
BAD IC CONNECTIONS 
SHORTED IC70 , lS2 IN OH POSITION 

DE FECTI l'E ll.9, OPEN l R!04 
OR ]Rl02 , SHORTED 1C58, OR 

IC59 

DEFECTll'E 11·3 , SHORTED lCSl 
OPEN l Rl 38, l Rl 39 

SHORTEil 1Rl)5 

• 

CHECK IOLTAGES AT 
l l'8 PI~~ R ,\:-,;D 5 

CHECK SIGNAL AT 
11°9 PI, R 

CHECK SIGNAL AT 
H9 PIN l 

CIIE CK SlGSAL A 
EDCI: CONNECTOR 

PIN I 5 

OPEN I Rl20 
SHORT IN DC 

DEFECT I l'E l L9, 
SII PRT[I) I C73 , !Rl 

CHECK SIGNAL AT 
1! 09 PIN 14 

YES 

YES 

DEFECTIVE Jl, OR J2 
0~ MOTHERBOARD OR 

OPEN OR SHORT IN 
FOIL 

OPEN I Rl25 
SHORT ON PC 

DEFECTIVE Jl l9 , 
SHORTED IC75 , IC76, 
1C77, ! C78 
!SJ IN OFF POSITION 

1753-8 

FIGURE 5-4 . 
INPUT /FILTER 

TROUBLESHOOTING CHART 
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6-1. INTRODUCTION. 

SECTION VI 

PARTS LIST 

6-2. This section provides a description, reference designator, and 
order number for replaceable electrical parts, assemblies, and selected mec­
hanical parts necessary for proper maintenance of the input/AGC module. 
Table 6-1 lists the replaceable parts for the input/AGC module assembly, 
and table 6-2 lists the parts for the input/AGC P.C. board assembly. 

6-3. REPLACEABLE PARTS SERVICE. 

6-4. Replacement parts are available 24 hours a day, seven days a 
week from the Harris Service Parts 'Department. Telephone 217/222-8200 to 
contact the Service Parts Department or address correspondence to Service 
Parts Department, Harris Broadcast Products Division, Harris Corporation, 
P.O. Box 4290, Quincy, Illinois, 62301. 

6-5. TECHNICAL ASSISTANCE. 

6-6. Technical assistance and troubleshooting recommendations are 
available from Harris Field Service Department during normal working hours. 
Emergency technical service is available 24 hours a day. Telephone 217/ 
222-8200 to contact the Field Service Department or address correspondence 
to Field Service Department, Harris Broadcast Products Division, Harris 
Corporation, P.O. Box 4290, Quincy, Illinois, 62301. The Harris factory 
may also be contacted through a TWX facility (910-246-3312) or a TELEX 
service (40-4347). 

6-1 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-1. Input/AGC Module Assembly - 994 7971 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

650 0271 000 Knob 

358 2063 000 Insert, Blue 

992 4950 001 Input/AGC Printed Circuit Board 
(Refer to table 6-2) 

598 0344 000 Toggle Boot, Blue 

6-2 

WARNING: Disconnect primary power prior to servicing. 
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. Table 6-2 . Input/AGC Printed Circuit Board - 992 4950 001 

REF . SYMBOL HARRIS PART NO . DESCRIPTION 

Cl,C2,C3 500 0759 000 Capacitor, 100 pF, 500V 

C4 516 0375 000 Capacitor, .01 mF, 50V 

cs 526 0048 000 Capacitor, 10 mF, 20V 

C6,C7 516 0375 000 Capacitor, . 01 mF, sov 

CB 526 0048 000 Capacitor, 10 mF, 20V 

C9 516 0375 000 Capacitor, .01 mF, 50V 

Cl0,Cll,Cl2 500 0759 000 Capacitor, 100 pF, 500V 

Cl3 516 0375 000 Capacitor , .01 mF, 50V 

Cl4 526 0048 000 Capacitor, 10 mF, 20V 

Cl5,Cl6 516 0375 000 Capacitor, .01 mF, 50V 

Cl7 526 0048 000 Capacitor, 10 mF, 20V 

Cl8 516 0375 000 Capacitor, .01 mF, 50V 

Cl9,C20,C21 500 0759 000 Capacitor, 100 pF, 500V 

C22 516 0375 000 Capacitor, .01 mF, 50V 

C23 526 0048 000 Capacitor, 10 mF, 20V 

C24,C25 516 0375 000 Capacitor, .01 mF , 50V 

C26 526 0048 000 Capacitor, 10 mF, 20V 

C27,C28,C29 516 0375 000 Capacitor, .01 mF, sov 

C30 526 0048 000 Capacitor, 10 mF, 20V 

C31 500 0759 000 Capacitor, 100 pF, · SO0V 

C32 526 0048 000 Capacitor, 10 mF, 20V 

C33,C34 516 0375 000 Capacitor, . 01 mF, 50V 

C35,C36,C37 500 0759 000 Capacitor, 100 pF, 500V 

WARNING : Disconnect primary power prior to servi cing . 

QTY . 
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Tabl~ 6-2. Input/AGC Printed Circuit Board - 992 4950 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

C38 526 0308 000 Capacitor, 22 uF, lOV 1 

C39 500 0813 000 Capacitor, 33 pF, 500V 1 

C40 500 0759 000 Capacitor, 100 pF, 500V 1 

C41 526 0048 000 Capacitor, 10 mF, 20V 1 

C42 516 0375 000 Capacitor, .01 mF, 50V 1 

C43 526 0048 000 Capacitor, 10 mF, 20V 1 

C44 500 0813 000 Capacitor, 33 pF, 500V 1 

C45,C46 516 0375 000 Capacitor, .01 mF, 50V 2 

C47 526 0048 000 Capacitor, 10 mF, 20V 1 

C48 516 0375 000 Capacitor, .01 mF, 50V 1 

C49,C50 526 0050 000 Capacitor, 1 mF, 35V 2 

C51 500 0759 000 Capacitor, 100 pF, 500V 1 

C52,C53 516 0375 000 Capacitor, .01 mF, 50V 2 

C54,C55 526 0048 000 Capacitor, 10 mF, 20V 2 

C56,C57 516 0375 000 Capacitor, .01 mF, 50V 2 

C58 500 0783 000 Capacitor, 5100 pF, 500V 1 

C59 500 0759 000 Capacitor, 100 pF, 500V 1 

C60,C61 516 0375 000 Capacitor, .01 mF, 50V 2 

C62 526 0048 000 Capacitor, 10 mF, 20V 1 

C63 500 0820 000 Capacitor, 62 pF, 500V 1 

C64 526 0048 000 Capacitor, 10 mF, 20V 1 

C65,C66 516 0375 000 Capacitor, .01 mF, 50V 2 

C67 500 0834 000 Capacitor, 430 pF, 500V 1 

6-4 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-2. Input/AGC Printed Circuit Board - 992 4950 001 (Contiaued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

C68 500 0784 ...,000 Capacitor, 300 pF, 500V 1 

C69 500 0754 000 Capacitor, 220 pF, 500V 1 

C70 500 0759 000 Capacitor, 100 pF, 500V 1 

C71 500 0802 000 Capacitor, 3 pF, 500V 1 

C73 500 0759 000 Capacitor, 100 pF, 500V 1 

C74 500 0812 000 Capacitor, 30 pF, 500V 1 

C75 508 0215 000 Capacitor, .01 mF, lOOV 1 

C76 508 0191 000 Capacitor, .0068 mF, 100V 1 

C77 508 0076 000 Capacitor, .005 uF, lOOV 1 

C78 500 0759 000 Capacitor, 100 pF, 500V 1 

C79 500 0802 000 Capacitor, 3 pF, 500V 1 

C80,C81,C82 526 0048 000 Capacitor, 10 mF, 20V 3 

C87,C88,C89 500 0844 000 Capacitor, 1000 pF, 500V 3 

CR1,CR2,CR3 384 0205 000 Diode, 1N914 3 

CR4 384 0663 000 Rectifier Bridge, VM-28 1 

DS1,DS2 384 0662 000 LED, Right Angle, Red 2 

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

R2 548 1356 000 Resistor, 4320 ohm, l/4W, 1% 1 

R3 548 0278 000 Resistor, 200 ohm, l/4W, 1% 1 , 

R4 550 0623 000 Potentiometer, 5k ohm, 
(Spectral 63P) 1 

RS .S-40 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

R6 548 0312 000 Resistor, 3.0lk ohm, l/4W, 5% 1 

R7 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R8 540 1165 000 Resistor, 3.3k ohm, l/2W, 5% 1 

6-5 

WARNING: Disconnect primary power prior to servicing. 
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Table. 6-2 . Input/AGC Printed Circuit Board - 992 4950 001 (Continued) 

REF . SYMBOL HARRIS PART NO . DESCRIPTION QTY. 

R9,Rl0 548 0312 000 Resistor, 3.0lk ohm, l/4W, 1% 2 

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

Rl2 548 0559 000 Resistor, 825 ohm, l/4W, 1% 1 

Rl3 540 1319 000 Resistor, 510k ohm, l/2W, 5% 1 

Rl4,Rl5 540 1115 000 Resistor, 470 ohm, l/2W, 5% 2 

Rl6,Rl7 550 0943 000 Potentiometer, 50k ohm, l/2W, 5% 2 

Rl8 540 1114 000 Resistor, 4.7k ohm, l/2W, 5% 1 

Rl9 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R20 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R21 548 1356 000 Resistor, 4320 ohm, l/4W, 1% 1 

R22 548 0278 000 Resistor, 200 ohm, l/4W, 1% 1 

R23 550 0623 000 Potentiometer, 5k ohm, 
(Spectrol 63P) 1 

R24 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1 

R25 548 0312 000 Resistor, 3.0lk ohm, l/4W, 1% 1 

R26 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R27 540 1165 000 Resistor, 3.3k ohm, l/2W, 5% 1 

R28, R29 548 0312 000 Resistor, 3.0lk ohm, l/4W, 1% 2 

R30 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R31 548 0559 000 Resistor, 825 ohm, 1/4W, 1% 1 

R32 540 1319 000 Resistor, 510k ohm, l/2W, 5% 1 

R33,R34 540 1115 000 Resistor, 470 ohm, l/2W, 5% 2 

R35,R36 550 0943 000 Potentiometer, 50k ohm, l/2W, 5% 2 

6-6 

WARNING: Disconnect primary power prior to servicing. 
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Rev. A: 3/78 

• Table . 6-2. Input/AGC Printed Circuit Board - 992 4950 001 (Continued) 

REF. SYMBOL HA.RRIS PART NO. DESCRIPTION QTY. 

R37 540 1114 000 Resistor, 4.7k ohm, 1/2W, 5% 1 

R38 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R39 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 1 

R40 548 1356 000 Resistor, 4320 ohm, 1/4W, 1% 1 

R41 548 0278 000 Resistor, 200 ohm, 1/4W, 1% 1 

R42 550 0623 000 Potentiometer, 5k ohm, 
(Spectrol 63P) 1 

R43 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1 

R44 548 0312 000 Resistor, 3.0lk ohm, 1/4W, 1% 1 

R45 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R46 540 1165 000 Resistor, 3.3k ohm, 1/2W, 5% 1 

R47,R48 548 0312 000 Resistor, 3.0lk ohm, 1/4W, 1% 2 

R49 548 1361 000 Resistor, 10k ohm, 1/4W, 1% 1 

R50 548 0559 000 Resistor, 825 ohm, 1/4W, 1% 1 

R51 540 1319 000 Resistor, 510k ohm, 1/2W, 5% 1 

R52,R53 540 1115 000 Resistor, 470 ohm, 1/2W, 5% 2 

R54, R55 550 0943 000 Potentiometer, 50k' ohm, 1/2W, 20% 2 

R56 540 1114 000 Resistor, 4.7k ohm, 1/2W, 5% 1 

R57,R58 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 2 

R59 548 0334 000 Resistor, 24.3k ohm, 1/4W, 1% 1 

R60 540 1107 000 Resistor, 20k ohm, 1/2W, 5% 1 

R61 550 0626 090 Potentiometer, 10k ohm 
(Spectrol 63P) 1 

• R62 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

.. 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-2 . Input/AGC Printed Circuit Board - 99 2 4950 001 (Continued ) 

REF . SYMBOL HARR IS PART NO . DESCRIPTION QTY . 

R63 548 0334 000 Resistor, 24 . 3k ohm, l/4W, 1% 1 

R64 540 1107 000 Resistor, 20k ohm, l/2W, 5% 1 

R65 550 0626 000 Potentiometer, 10k ohm, 
(Spectral 63P) 1 

R66 548 0334 000 Resistor, 24 . 3k ohm, l/4W~ 1% 1 

R67 540 1107 000 Resistor, 20k ohm, l/2W, 5% 1 

R68 550 0626 000 Potentiometer, 10k ohm, 
(Spectral 63P) 1 

R69,R70 548 1361 000 Resistor, 10k ohm, l/4W, 1% 2 

R71,R72 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R73 thru R78 548 1361 000 Resistor, 10k ohm, 1(4W, 1% 6 

R79 540 1193 000 Resistor, 2. 4k ohm, l/2W, 5% 1 

R80 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R81 540 1105 000 Resistor, 5.lk ohm, l/2W, 5% 1 

R82 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R83 thru R86 540 1102 000 Resistor, 100 ohm, l/2W, 5% 4 

R87,R88 548 1361 000 Resistor, 10k ohm, l/4W, 1% 2 

R89,R90 540 1151 000 Resistor, 10 ohm, l/2W, 5% 2 

R91, R92, R93 540 1102 000 Resistor, 100 ohm, l/2W, 5% 3 

R94,R95,R96 540 1159 000 Resistor, 100k ohm, l/2W, 5% 3 

R97 ,R98 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R99 548 0932 000 Resistor, 100k ohm, l/4W, 1% 1 

Rl00 550 0626 000 Potentiometer, 10k ohm, 
(Spectral 63P) 1 

6-8 
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Table 6-2. Input/AGC Printed Circuit Board - 992 4950 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

Rl01,Rl02,Rl03 540 1102 000 Resistor, 100 ohm, l/2W, 5% 3 

Rl04 550 0916 000 Potentiometer, 10k ohm, 2W 1 

Rl05 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

Rl06 540 1105 000 Resistor, 5.lk ohm, l/2W, 5% 1 

Rl07 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

Rl08 548 0932 000 Resistor, 100k ohm, l/4W, 1% 1 

Rl09 540 1159 000 Resistor, 100k ohm, l/2W, 5% 1 

Rll0 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

Rll2,Rll3 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

Rll4 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

Rll5 548 0313 000 Resistor, 4990 ohm, l/4W, 1% 1 

Rll6., Rll7, Rll8 548 1361 000 Resistor, 10k ohm, l/4W, 1% 3 

Rll9 540 1315 000 Resistor, 1100 ohm, l/2W, 5% 1 

Rl20,Rl21 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

Rl22 548 0932 000 Resistor, 100k ohm, l/4W, 1% 1 

Rl23 540 1159 000 Resistor, 100k ohm, l/2W, 5% 1 

Rl25,Rl26 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

Rl28 548 1361 000 Resistor, l0k -ohm, l/4W, 1% 1 

Rl29,Rl30,Rl31 540 1116 000 Resistor, lk ohm, l/2W, 5% 3 

Rl32,Rl33,Rl34 550 0797 000 Potentiometer, 50k ohm 3 

Rl35 , 540 1130 000 Resistor, 620 ohm, l/2W, 5% 1 

Rl36,Rl37 540 1162 000 Resistor, 1 Megohm, l/2W, 5% 2 

Rl38,Rl39 540 1129 000 Resistor, 1.5k ohm, l/2W, 5% 2 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-2. Input/AGC Printed Circuit Board - 992 4950 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

Rl40 548 0932 000 Resistor, 100k ohm, l/4W, 1% 1 

Sl 604 0856 000 Switch, Toggle, SPDT 1 

S2,S3 604 0852 000 Switch, (Graybill 76B04) 2 

Ul,U2,U3 382 0480 000 Integrated Circuit, MC1595L 3 

U4 382 0450 000 Integrated Circuit, HAl-4741-5 1 

us 382 0519 000 Integrated Circuit, TL084 1 

U6 382 0359 000 Integrated Circuit, MC7815CP 1 

U7 382 0360 000 Integrated Circuit, MC7915 CP 1 

U8 382 0544 000 Integrated Circuit, AD521JD 1 

U9 382 0450 000 Integrated Circuit, HAl-4741-5 1 

XU1,XU2,XU3,XU4, 404 0505 000 Socket, Integrated Circuit, 14 Pin 5 
xus 

XU8,XU9 404 0505 000 Socket, Integrated Circuit, 14 Pin . 2 

843 1854 001 Printed Circuit Board 1 

6-10 
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SAFETY NOTICE 

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

This manual 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 which 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 EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER­
SONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS, SAFE HANDLING 
AND OPERATING PRACTICE, AND RELATED FIRST-AID PROCEDURES (E.G., FOR ELEC­
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 tasks to exercise due care. 

As with all electronic equipment, care should be taken to avoid electrical 
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 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 circum­
stances, be responsible for damage or injury (whether to person or proper­
ty) resulting from its use. 

The manufacturer is specificaily 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 or shields. Always use grounding sticks and short out high volt­
age points before servicing. Never make internal adjustments, perform 
maintenance 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 
circuits, know your equipment and don't take chances. Proper training 
of experienced personnel and observing the above guidelines will help as­
sure safe and continued operation of this equipment. 

iii 
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1-1. 

1-2. 

GENERAL. 

SECTION I 

GENERAL DESCRIPTION 

EQUIPMENT PURPOSE. 

1-3. There are two control modules (left and right channels) in the 
Audio Processor System which are identical. The module detects signal peak 
levels and supplies the de control signals necessary to perform compression 
and expansion to the Input/AGC module. Also included are circuits which 
automatically control attack and recovery time during compression and ex­
pansion. 

1-4. 

1-5. 

TECHNICAL CHARACTERISTICS. 

Table 1-1 lists the technical characteristics of the module • 

WARNING : Disconnect primary power prior to servicing. 
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1-2 

Table 1-1. Electrical Characteristics 

FUNCTION 

COMPRESSION 

Ratio 

Threshold' 

Attack Time 

Recovery Time 

EXPANSION 

Range 

Threshold 

Attack Time 

Recovery Time 

WARNING: 

CHARACTERISTIC 

Selectable (by the COMPRESSION SLOPE 
switches on the AGC meter modules): 
12:0.5, 12:1, 12:2 and 12:4. 

Variable. Determined by the setting of 
the COMPRESSION THRESHOLD controls on 
the AGC meter module. 

Selectable (by the ATTACK TIME switches 
on the AGC meter modules): 250 uSec, 
800 uSec, 2.5 mSec, 8 mSec, and 25 mSec 

~electable (by the RECOVERY TIME 
switches on the AGC meter module): 
0.4 Sec, 0.75 Sec, 1.5 Sec, 3 Sec, 
6 Sec. 

12 dB 

Variable. Determined by the setting of 
the EXPANSION THRESHOLD controls on the 
AGC meter modules. 

NOTE 

The EXPANSION THRESHOLD and COMPRESSION 
THRESHOLD controls are factory adjusted 
for flat response, and for most appli­
cations, need not be readjusted. See 
T.M. 888 1753 001, Section III, para. 
3-72. 
Selectable (by the ATTACK TIME switches 
on the AGC meter module): 250 uSec, 
800 uSec, 2.4 mSec, 8 mSec, and 24 mSec 

Selectable (by the RECOVERY TIME 
switches on the AGC meter module): 
0.4 Sec, 0.75 Sec, 1.5 Sec, 3 Sec, 
6 Sec. 

Disconnect primary power prior to servicing. 
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POWER 

Table 1-1. Electrical Characteristics (Continued) 

FUNCTION CHARACTERISTIC 

Internal, +15 vdc, regulated. +20 vdc -supplied from main frame primary power 
supply • 

. 

1-3/1-4 

WARNING: Disconnect primary power prior to servicing. 
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2-1. GENERAL. 

SECTION II 

INSTALLATION 

2-2. Installation of the Control Module is convered in Technical 
Manual 888 1753 001, MSP 100 FM Audio Processor, Volume I, ~ection II, 
Ins t_allation • 

• 2-1/2-2 

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

SECTION III 

CONTROLS AND INDICATORS 

3-2. Figure 3-1 shows all of the user controls and indicators pro­
vided on the Control Module, and table 3-1 describes the function of each 
and its affect on module operation. 

r 

3-1 

WARNING: Disconnect primary power prior to servicing. 
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Figure 3-1. Control Module Controls and Indicators 

3-2 
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REF. 
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3 

4 

5 

6 

7 

8 

Table 3-1. Control Module Controls and Indicators 

CONTROL/ INDICATOR 

COMPRESSION FUNCTION/ 
ON/OFF/HIGH, 2S3 

EXPANSION FUNCTION/ 
ON/OFF/HIGH, 3S2 

EXPANSION FUNCTION/ 
ON/OFF/MID, 3S3 

INITIAL GAIN (M.F.), 
3R92 

INITIAL GAIN (H.F.), 
3R87 

INITIAL GAIN (L.F.), 
3R76 

EXPANSION FUNCTION/ 
ON/OFF/LOW, 3Sl 

RECOVERY MODE/EXPAN­
SION/DUAL/SINGLE, 3S7 

FUNCTION 

ON Position: Routes the high band audio 
signal from the COMPRESSION THRESHOLD 
control on the high AGC meter module to 
the compression control circuits. 
OFF Position: Disables the high band 
compression control circuits. 

ON Position: Routes the high band audio 
signal from the EXPANSION ~HRESHOLD con­
trol on the high AGC meter module to the 
expansion control circuits. 
OFF Position: Disables the expansion 
circuits. 

ON Position: Routes the mid band audio 
signal from the mid AGC meter module EX­
PANSION THRESHOLD control to the expan­
sion control circuits. 
OFF Position: Disables the expansion 
circuits. 

Sets mid band gain without expansion or 
compression. 

Sets high band gain without compression 
or expansion. 

Sets low band gain without compression 
or expansion. 

ON Position: Routes the low band audio 
signal from the low AGC meter module 
EXPANSION THRESHOLD control to the expan­
sion control circuits. 
OFF Position: Disables the expansion 
circuits. 

DUAL Position: Allows expansion recovery 
time over a dual time constant, exact 
times determined by the program signal. 
Recovery time is scaled by the RECOVERY 
TIME switch on the AGC meter module (each 
band). 

3-3 

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

REF. 

8 (Cont'd) 

9 

10 

11 

CONTROL/INDICATOR 

RECOVERY MODE/COMPRES­
SION/DUAL/SINGLE, 2S4 

COMPRESSION FUNCTION/ 
ON/OFF/LOW, 2Sl 

COMPRESSION FUNCTION/ 
ON/OFF/MID, 2S3 

FUNCTION 

SINGLE Position: Expansion recovery time 
is fixed as selected by the RECOVERY TIME 
switch on each AGC meter module. 

DUAL Position: Allows compression re­
covery time over a dual time constant, 
exact time determined by the program sig­
nal. Recovery time is scaled by the 
RECOVERY TIME switches on the AGC meter 
modules. 
SINGLE Position: Compression recovery 
time is fixed as selected by the RECOVERY 
time switches on the AGC meter modules. 

ON Position; Routes the low band audio 
signal from the low AGC meter module 
COMPRESSION THRESHOLD control to the 
compression control circuits. 
OFF Position: Disables the compression 
circuits. 

ON Position: Routes the mid band audio 
signal from the mid AGC meter module 
COMPRESSION THRESHOLD control to the 
compression control circuits. 
OFF Position: Disables the compression 
control circuits. 

WARNING: Disco~nect primary power prior to servicing. 
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4-1. GENERAL. 

SECTION IV 

PRINCIPLES OF OPERATION 

4-2. The control module consists of two major circuits, as shown in 
figures 4-1 and 4-2, which are contained on two printed circuit boards, one 
for compression and the other for expansion. The signal for each board is 
split into three frequency bands (low, medium, and high). Since the three 
circuits perform identical functions for each of the three bands, only the 
mid band will be considered in the following discussions. 

4-3. COMPRESSION CIRCUITS. 

4-4. THRESHOLD AMPLIFIER SECTION. The audio signal enters the con-
trol module compression circuits through the COMPRESSION THRESHOLD control 
in the AGC Meter Module and the COMPRESSION FUNCTION ON/OFF switch 2S3 where 
it is ac coupled to the threshold amplifier 2U3A through capacitor 2C4O 
(figure 4-1). The gain of 2U3A is 6 dB, determined by 2R41 and 2R43. Any 
audio peaks below +1.4 volts will be blocked by diodes 2CR18, 2CR19, 2CR2O, 
and 2CR21; the audio peaks which exceeds +1.4 volts in amplitude will be 
passed on to pulse stretcher 2U3B. The gain of 2U3B is determined by the 
resistors selected by the COMPRESSION SLOPE switch (in the AGC Meter Module) 
in combination with 2R47 and 2R49, which in turn determines the length of the 
pulse at the output of 2U3B. 

4-5. PRECISION RECTIFIER SECTION. The positive and negative pulses 
from 2U3B enter the precision full-wave rectifier circuit through 2R53 and 
2R54 to the noninverting input of 2U3C and the inverting input of 2U3D. 
2U3C rectifies the positive pulses and 2U3D rectifies the negative pulses. 
The resulting positive output pulses are developed across 2R58 and fed to 
the attack/recovery circuits through gating diode 2CR26. 

4-6. ATTACK/RECOVERY SECTION. Positive pulses gated through 2CR26 
are fed to the base of 2Q3 which supplies current to the attack/recovery 
time constant circuits located on the AGC meter module. In figure 4-1, 
the attack time resistor labeled 8Rl7 establishes the attack time, the rate 
at which the gain of the AGC circuit changes. Capacitor 8C21 is charged 
by 2Q3 through 8Rl7; therefore, the rate of which 8C21 is charged is deter­
mined by the value of 8Rl7. The COMPRESSION ATTACK TIME switch selects one 
of five different values providing five different charge rates for 8C21. 

4-7. The discharge path for 8C21 is through the selected recovery 
time resistor. The COMPRESSION RECOVERY TIME switch on the AGC Meter Module 
selects one of five different values, providing five different discharge 
rates for 8C21. The final result is a voltage across 8C21 which follows the 
audio envelope (above the compression threshold), but with the leading and 
trailing slopes modified by the attack and recovery resistors • 

4-1 

WARNING: Disconnect primary power prior to servicing. 
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4-8. The voltage across 8C21 is fed directly to the noninverting in-
put of 2U6 which is connected as a voltage follower, presenting a high im­
pedance to the attack/recovery circuit so the circuit will not be loaded. 
A small portion of the output of 206 is fed back to the base of 2Q3 through 
2R91 to reduce leakage currents. 

4-9. Dual Recovery Function. The RECOVERY MODE switch 2S4 may be 
used to further modify the circuit recovery time. With 2S4 closed, 8R50 
and 8C20 are placed in parallel with 8C21 and 8R47, and in series with the 
2Q3 emitter. 8C29 will charge when 2Q3 conducts, but because of 8R50 in 
series, there will be little effect on the 8C21 charge time. However, with 
rapid repetitive pulses are present, the charge on 8C20 will build up. This 
will decrease the discharge rate of 8C21 because 8C20 and 8C21 are in paral­
lel. Thus, with fast pulse rates, the charge on 8C20 is greater and 8C21 dis­
charges slowly; with slow pulse rates, the charge on 8C21 is small and 8C21 
discharges faster. 

4-10. SUMMING AMPLIFIER SECTION. The summing amplifier 2U7D sums the 
compression control signal, twice the expansion signal, and a -2.5 vdc bias 
signal taken from a voltage divider (3R92 through 3R96) located on the ex­
pansion board. With the EXPANSION FUNCTION 3S3 in the OFF position, the bias 
voltage to the summing amplifier is -10 vdc and -7.5 vdc is routed to the 

• 

AGC Meter Module for meter biasing. Added to this -10 vdc bias is the positive 
control voltage from 206. If the COMPRESSION FUNCTION switch 2S3 is also in 
the OFF position, the compression control voltage to the summing amplifier will . 
be zero. Since 2U7D is an inverting amplifier the -10 vdc at its input will 
be inverted to +10 vdc at its output. With both the COMPRESSION FUNCTION 
switch 3S3 and the EXPANSION FUNCTION switch 2S3 in the ON position, the com­
pression control voltage, the bias voltage, and twice the expansion control 
voltage are summed through resistors 2R84, 2R85, and 2R86, respectively. 
The ratio of resistors 2R88 to 2R86 (2:1) sets the scale factor of 2 for the 
expansion control voltage. The net result at the output of 2U7D is a control 
voltage which varies between O and +10 volts. This control voltage is used 
to control the four-quadrant multipliers in the Input/AGC module. 

4-11. EXPANSION CIRCUITS. 

4-12. THRESHOLD AMPLIFIER SECTION. The ac control signal is applied 
to EXPANSION FUNCTION switch 3S3 through the EXPANSION THRESHOLD control lo­
cated on the AGC Meter Module. With 3S3 in the ON position the signal is ac 
coupled to the threshold amplifier 3U3A at its noninverting input. Gain of 
3U3A is 24 dB. Diodes 3CR27 and 3CR28 do not conduct until the output of 3U3A 
exceeds +0.6 volt. The voltage at the cathode of 3CR30 is +0.6V; therefore, 
the signal is clamped at the input to 3U3B at +l.3V and -l.3V. This estab­
lishes the expansion range of 12 dB. In a similar manner, the output of 3U3B 
is clamped at +9.5V by 3CR31 through 3CR34 (see figure 4-2). 

4-13. PRECISION RECTIFIER SECTION. The precision rectifier section 
is similar to the compression precision rectifier (paragraph 4-5). The only 
difference being that negative pulses are passed instead of positive pulses. 

4-2 

WARNING: Disconnect primary power prior to servicing. 

• 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

• 

AGC METER 
MODL'LE 

THRESH OLD Al-lPLIFIER SECTION 
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4-14. ATTACK/RECOVERY SECTION. The attack/recovery section is similar 
to the ~ompression attack/recovery section (paragraphs 4-6 through 4-9); 
polarities are reversed and the time constant circuits are charged from the 
negative supply through PNP transistor 3Q3. 

4-15. SUMMING AMPLIFIER SECTION. The summing amplifier is described 
in paragraph 4-10. 

, 

4-7/4-8 
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5-1. GENERAL. 

SECTION V 

MAINTENANCE AND TROUBLESHOOTING 

5-2. This section describes the maintenance and troubleshooting pro­
cedures for the Control module. As shown in figure 5-1, reference designa­
tors are printed on the printed circuit board. In addition, certain parts 
significant to the procedures which follow are flagged. In the text and on 
the schematic (figure 5-2), the reference designators shown on the printed 
circuit board are prefixed with the number "2" or "3". If the module does 
not perform properly, figures 5-3 through 5-5 may be used as guides in lo­
cating the fault. For general repair and cleaning techniques and a list of 
recommended test equipment, refer to Technical Manual 888 1753 001, Volume 
I, Section V. 

5-3. MODULE ALIGNMENT. 

5-4. The only adjustments necessary for the Control module are the 
initial gain adjustments. To perform these adjustments, install the module 
into the main frame using a card extender. When 11using the card extender, 
care should be taken that the module is properly supported on the front panel 
end and is inserted straight into the extender card edge connector. 

5-5. ADJUSTMENT PROCEDURES • 

5-6. The control module internal conrrols are factory adjusted before 
shipment, and should rarely, if ever require readjustment. If adjustment is 
required, such as following troubleshooting or parts replacement, the fol­
lowing procedures must be used. 

5-7. INITIAL GAIN ADJUSTMENT. This control adju~s the gain of each 
frequency band (low, mid, and high) with no compression r expansion. In the 
following procedure, the reference designators enclosed n parentheses refer 
to corresponding components in the low band, mid band, and high band, respec­
tively. 

a. Using an accurate de voltmeter. preferably digital, measure 
the voltage at the junction of (3R77, 3R78; 3R93, 3R94; 3R88, 3R89} on the 
upper PC boa~d with respect to ground. 

b. Adjust (3R76, 3R92, 3R87) to obtain a -10 +0.1 vdc reading 
on the voltmeter. 

5-1 

WARNING: Disconnect primary power prior to servicing. 
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5-2 

3U3 
3CR27 
3CR28 

(LOWER) · 
ZUS COMPRESSION 

(UPPER) 
EXPANSION 

3Ul 

Figure 5-1. Control Module Parts Layout 

WARNING: Disconnect primary power prior to servicing. 
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5-8. TROUBLESHOOTING. 

5-9. When the system does not perform properly and the fault has been 
traced to the Control MJdule, figures 5-3 through 5-5 may be used as guides 
for locating a fault within the 100dule. A thorough visual inspection should 
always be performed first. Discolored or charred parts indicate heat damage. 
Feeling a component (while power is on) can detect excessive heat dissipation. 
Finally, look for broken conductors and whiskers on the PC board with the aid 
of a magnifying glass; these defects are often too small to be detected with 
the naked eye. 

5-10. The troubleshooting charts that follow call out components in 
the mid band only. To find the corresponding components in the other two 
bands, refer to the table referenced on each figure • 

-
5-7/5-8 

WARNING: Disconnect primary power prior to servicing. 
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MlD BAND 
COMPONENT 

CONTROL POS LT IONS : 
COMPRESSlON FUNCTIOK - ON (ALL BANDS) 
EXJ' AJ,;SION FUNCTION - ON (ALL BANDS) 

DEFECTI VE 2U) , 
3R92 THRU )R96 , 

2R87 , 2R88 

ADJUST 3R92 FOR 
+lDV AT 2U7 , 

PI~ l l. 

TABLE 5-1. LOW AND HIGH BAND COMPONENTS 

LOW BAND HI GIi HAND 

COMPONENT COMPONENT 

2U7, P lN 14 2U7 , PIN 1 2U7 , I' IN ) 

JR92 JR76 l RB 7 

J R9J lR77 JR88 

3R94 3R78 JR89 

3R95 JR79 JR90 

JR96 JR80 JR91 

2U3, PlN ) 2UI , p l:-J ) 2U2 , PIN ) 

2U3 , PIN I lUI, I' IN I 2U2 , I' IN 1 

2R41 LR2 2R21 

2R4) LR4 2R24 

2Cl9 lC I 2C2 0 

2C41 2Cl 2C22 

2C42 2Cl, 2C23 

2CRl9 2CR2 2CR10 

2CR18 2CRI 2CR9 

2CR20 2CR3 2CR11 

2CR2 l 2CR4 2CRI 2 

WITH NO AUDIO I NP UT, 
CHECK 

DC VOLTAGE AT 
2U7 , PIN 14 
(TABLE 5-1) 

DEFECTIVE 2UJ, 
lR41, 2R43 , 2C4 L 

2CJ9 , 2C4l 

APPLY AUDIO SIGNAL. 
ADJUST FOR . 7V P-P 

AT 2U3 P [N J , 
SET COMP. SLOPE TO 

3: I ( FULL CC\./) 

CHECK SIGNAL AT 
2U3, PIN 1 

CHECK S lGNAL AT 

CR! 9 CATHODE 

CHECK 2CRl8 , 2CRl9 , 
2C R20, LCR21 

INCREASE 
AUDIO S fGNAL 

6 DB 

INCREASE 
AUDI O S lG NAL 

6 DB 

CllcCK CR6 , CRl4 
tl;\ Mlll"IIERUll,\Rll. 

CIII-.CK OTIIER IJANIJS 

Rev. B: 

CIIECK SIG 'AL AT 
2CR1 9 CA HUIJE 

FAUL :--iU'I ! N 
COMP tSSIOt'\ 

Cl CU I I 

10/78 

1753 - 12 

CHECK 2CR18 
THRU 2CR2 l 

FIGURE 5-4. 
COM PRESSION CIRCU ITS 

TROUBLES HOOTING CHART 

5- 9/5-10 
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CO NTROL POSITIONS : 
COMPRESSION FUN CTION - OFF (ALL BANDS) 
EXPANSION FUNCT ION - OFF (ALL BANDS) 

MID BAND 
CO MP ONENT 

3UJ, P IN 

DEFECTIVE 2U7, 
3R9 2 THRU 3R96 , 

2R87, 2R88, 2C89 
2C91 

ADJ UST 3R92 
FOR +2. s voe 

AT 2U7 , PIN [4 

TABLE 5- 2 . LOW AND HIGH BAND COMl'IINENTS 

LOW BAND HIGH BAND 
COMPONENT COMPONENT 

3 3Ul, PIN 3 3U2 , PIN 3 
JU) , PIN l JUI, PIN l 3U2, P IN l 

3R48 3R2 3R25 

3RSO 3R3 3R26 

3C40 3C2 3C21 

3C41 3C 3 3C22 

JC42 3C4 3C2 3 

3CR27 3CR1 3CR14 

3CR28 3CR2 3CR1 5 

WITH NO AUDIO INPUT 
S ICNAL, CHECK DC 

VOLT AGE AT 2U7, PIN 14 
(TABLE 5-1) 

DEFECTIVE 3U3 , 
JR48, 3RSO, 3C40 , 

3C41 , 3C42 

NO 

SET EXP. }' UN CT . TO 

CHECK SIGNAL AT 
3U3 , PIN l 

CHECK 3CR27 , 
JCR2B 

Rev. B: 

I NCRE ASE AUDIO 
S I GNAL 6 DB 

10/78 

YES 

CHECK ACC 
METER MODU LE 

T .M. 888 1753 700 

CHECK CR8, CR16 
ON MOTHERBOARD. 

CHECK OTHER 
BANDS . 

1753 - 13 

NO 

FIGURE 5-5. 
EXPANSION CIRCUITS 

TROUBLESHOOTING CHART 
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CONTROL POSITIONS: 
POWER ON/OH - ON 

PERFORM PRI MARY POWER 
TROlfBLESHOOT ING, T. M. 

888 1753 100 
SECTION V. 

DEFECT! VE 2UB , 
OPEN 2R96 , 

SHORTED 2C66 

CHE CK DECOUPLlNG 
NETWO RKS. SEE 

TABLE 5-) . 

DEFECT! VE 2UB 

DEVICE 

2Ul 
2U2 
2U3 
2U4 
2US 
2U6 
2U7 
2U8 
2U9 
3Ul 
3U2 
3U3 
3U4 
)US 
3U6 

PIN 

REl'AIR DEFECTI VE 
NETWORK 

Rev . B: 

CHECK DC VOLT AGE AT 
2U9, PIN 3 

CHECK DC VOLTAGE AT 
2U9, PIN 2 

CHECK DECOUPLING 
NETWORKS . SEE 

TABLE 5- 3 

DEFECTIVE 2U9 

TABLE 5-), i'OWER SUPPLY DEC UPLI NG NETWORK 

POS lT IVE SUPPLY 

CO MP ONENTS 

2RS , 2CS , 2C6, 2C7 
2R25, 2C24, 2C25 , 2C26 
2R44, 2C 4), 2C41,, 2C4 5 
2 R70 , 2C 7l , 2C72, 2C 73 
2RB2 , 2C83 , 2C84 , 2C8 5 
2R94, 2C9S , 2C96 , 2C97 
2R62, 2C60, 2C6 1, 2C 6 2 
2R96, 2C66 

)RS , )CS, 3C6, JC7 
3R28, 3C24, JC2S, JC26 
3RS1, JC43 , ]C44, JC4 5 
3R74, 3C61 , )C62, JC63 
3RB5, JC80 , 3C8l , JC8 2 
3Rl01, JCB9 , 3C90 , JC91 

IN 

11 

1
11 
11 

4 

4 

I u 
I 3 

1

11 
ll 
11 

• 4 

NEGATIVE SUPP LY 

COMPONENTS 

2R6, 2C8 , 2C 9 , 2Cl 0 
2R26, 2C27, 2C28 , 2C29 
2R45 , 2C46, 2C47 , 2C48 
2R7l, 2C74, 2C75 , 2C76 
2 R83 , 2C86 , 2CB7 , 2CBB 
2R9 5 , 2C98, 2C99 , 2Cl 00 
2R63, 2C63, 2C64, 2C65 

2R8 7 , 2Cl01 
J R6 , JCS, JC9 , 3Cl0 
3R29, 3C27, 3C28 , JC29 
3R52, 3C46, 3C47, 3C48 
3R75 , 3C64, 3C6S , 3C66 
J R68 , )C83, 3C84 , 3CB S 
)Rl02 , 3C92, 3C93 , JC94 

10 / 78 

DEFECTIVE 2U9 
OPEN 2R87 

SHORTED 2C101 

POWER 
SUPPLI ES OK 

REPAIR 
DEF ECTI VE 

t-/ETWORK 

17 53- 14 

FIGURE 5-6 . 
POWER SUPPLY 

TROUBLESHOOTING CHART 
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6-1. INTRODUCTION. 

SECTION VI 

PARTS LIST 

Rev. B: 10/78 

6-2. This section provides a description, reference designator, and 
order number for replaceable electrical parts, assemblies, and selected mech­
anical parts necessary for proper maintenance of the control module. Table 
6-1 lists the parts for the control module assembly, table 6-2 lists the 
parts for the Control module upper PC board assembly, and table 6-3 lists 
the parts for the control module lower PC board assembly. 

6-3. REPLACEABLE PARTS SERVICE. 

6-4. Replacement parts are available 24 hours a day, seven days a 
week from the Harris Serivce Parts Department. Telephone 217/222-8200 to 
contact the Service Parts Department or address correspondence to Service 
Parts Department, Harris Broadcast Products Division, Harris Corporation, 
P.O. Box 4290, Quincy, Illinois, 62301. 

6-5. TECHNICAL ASSISTANCE. 

6-6. Technical assistance and troubleshooting recommendations are 
available from Harris Field Service Department during normal working hours . 
Emergency techncial service is available 24 hours a day. Telephone 217/ 
222-8200 to contact the Field Service Department or address correspondence 
to Field Service Department, Harris Broadcast Products Division, Harris 
Corporation, P.O. Box 4290, Quincy, Illinois, 62301. The Harris factory 
may also be contacted through a TWX facility (910-246-3312) or a TELEX 
service (40-4347). 

• 6-1 

WARNING: Disconnect primary power prior to servicing. 
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· Table 6-1. Control Module Assembly - 994 7973 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

992 4951 002 Control Module PC Assembly 
to table 6-2) 

992 4951 001 Control Module PC Assembly 
to table 6-3 

598 0341 000 Toggle Boot, Black 

598 0343 000 Toggle Boot, Green 

. 

, 

6-2 
WARNING: Disconnect primary power prior to servicing. 

QTY. 

(Refer 
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(Refer 
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Table 6-2. Control Module Upper PC Board Assembly 
(Reference Designator Prefix: 3) - 992 4951 002 

REF. SYMBOL HARRIS PART NO. DES CR I PTI ON 

Cl 526 0048 000 Capacitor, 10 uF, 20V 

C2 526 0308 000 Capacitor, 22 uF, l0V 

C3 500 0802 000 Capacitor, 3 pF, 500V 

C4 500 0759 000 Capacitor, 100 pF, 500V 

cs 526 0048 000 Capacitor, 10 uF, 20V 

C6,C7 516 0375 000 Capacitor, 0.01 uF, 50V 

ca 526 0048 000 Capacitor, 10 uF, 20V 

C9,Cl0 516 0375 000 Capacitor, 0.01 uF, 50V 

Cll 526 0101 000 Capacitor, 47 uF, 6V 

Cl2 500 0759 000 Capacitor, 100 pF, 500V 

Cl3 500 0806 000 Capacitor, 15 pF, 500V 

Cl4 500 0821 000 Capacitor, 68 pF, 500V 

Cl5 500 0759 000 Capacitor, 100 pF, 500V 

Cl6 500 0812 000 CaP,acitor, 3 pF, 500V 

Cl7 500 0819 000 Capacitor, 51 pF, 500V 

Cl8 500 0802 000 Capacitor, 3 pF, 500V 

Cl9 526 0311 000 Capacitor, 2.2 uF, 35V 

C20 526 0048 000 Capacitor, 10 uF, 20V 

C21 526 0308 000 Capacitor, 22 uF, l0V 

C22 500 0802 000 Capacitor, 3 pF, 500V 

C23 500 0759 000 Capacitor, 100 pF, 500V 

C24 526 0048 000 Capacitor, 10 uF, 20V 

C25,C26 516 0375 000 Capacitor, 0.01 uF, 50V 

WARNING: Disconnect primary power prior to servicing. 

QTY. 
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Rev. A: 3/78 

Table 6-2. Control Module Upper PC Board Assembly 
0

(Reference Designator Prefix: 3) - 992 4951 002 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

C27 526 0048 000 Capacitor, 10 uF, 20V 

C28,C29 516 0375 000 Capacitor, 0.01 uF, 50V 

C30 526 0101 000 Capacitor, 47 uF, 6V 

C31 500 0759 000 Capacitor, 100 pF, 500V 

C32 500 0806 000 Capacitor, 15 pF, 500V 

C33 500 0821 000 Capacitor, 68 pF, 500V 

C34 500 0759 000 Capacitor, 100 pF, 500V 

C35 500 0812 000 Capacitor, 30 pF, 500V 

C36 500 0819 000 Capacitor, 51 pF, 500V 

C37 500 0802 000 Capacitor, 3 pF, 500V 

C38 526 0311 000 Capacitor, 2.2 uF, 35V 

C39 526 0048 000 Capacitor, 10 uF, 20V 
. 

C40 526 0308 000 Capacitor, 22 uF, lOV 

C41 500 0802 000 Capacitor, 3 pF, 500V 

C42 500 0759 000 Capacitor, 100 pF, 500V 

C43 526 0048 000 Capacitor, 10 uF, 20V 

C44,C45 516 0375 000 Capacitor, 0.01 uF, 50V 

C46 526 0048 000 Capacitor, 10 uF, 20V 

C47,C48 516 0375 000 Capacitor, 0.01 uF, 50V 

C49 526 0101 000 Capacitor, 47 uF, 6V 

C50 500 0759 000 Capacitor, 100 pF, 500V 

C51 500 0806 000 Capacitor, 15 pF, 500V 

C52 500 0821 000 Capacitor, 68 pF, 500V 

WARNI NG: Disconnect primary power prior to servicing. 

QTY. 
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Table 6-2. Control Module Upper PC Board Assembly 
(Reference Designator Prefix: 3) - 992 4951 002 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

C53 500 075S 000 Capacitor, 100 pF, 500V 

C54 500 0812 000 Capacitor, 30 pF, 500V 

C55 500 0819 000 Capacitor, 51 pF, 500V 

C56 500 0802 000 Capacitor, 3 pF, 500V 

C57 526 0311 000 Capacitor, 2. 2 uF, 35V 

C58 522 0391 000 Capacitor, 1000 uF, 16V 

C59 500 0759 000 Capacitor, 100 pF, 500V 

C60 500 0804 000 Capacitor, 10 pF, 500V 

C61 526 0048 000 Capacitor, 10 uF, 20V 

C62,C63 516 0375 000 Capacitor, 0.01 uF, 50V 

C64 526 0048 000 Capacitor, 10 uF, 20V 

C65,C66 516 0375 000 Capacitor, 0.01 uF, 50V 

C77 522 0391 000 Capacitor ; 1000 uF, 16V 

C78 500 0759 000 Capacitor, 100 pF, 500V 

C79 500 0804 000 Capacitor, 10 pF, 500V 

C80 52·6 0048 000 Capacitor, 10 uF, 20V 

C81,C82 516 0375 000 Capacitor, 0.01 uF, 50V 

C83 526 0048 000 Capacitor, 10 uF, 20V 

C84,C85 516 0375 000 Capacitor, 0.01 uF, 50V 

C86 522 0391 000 Capacitor, 1000 uF, 16V 

C87 500 0759 000 Capacitor, 100 pF, 500V 

C88 500 0804 000 Capacitor, 10 pF, 500V 

C89 526 0048 000 Capacitor, 10 uF, 20V 

WARNING: Disconnect primary power prior to servicing . 

QTY. 
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Table 6-2. Control Module Upper PC Board Assembly 
(Reference Designator Prefix: 3) - 992 4951 002 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

C90,C91 516 0375 000 Capacitor, 0.01 uF, 50V 

C92 526 0048 000 Capacitor, 10 uF, 20V 

C93,C94 516 0375 000 Capacitor, 0.01 uF, 50V 

CRl thru CR5 384 0205 000 Diode, 1N914 

CR6 386 0186 000 Diode, 1N4738A 

CR7 384 0205 000 Diode, 1N914 

CR8 386 0186 000 Diode, 1N4738A 

CR9 thru CR18 384 0205 000 Diode, 1N914 

CR19 386 0186 000 Diode, 1N4738A 

CR20 384 0205 000 Diode, 1N914 

CR21 386 0186 000 Diode, 1N4738A 

CR22 thru CR31 384 0205 000 Diode, 1N914 

CR32 386 0186 000 Diode, 1N4738A 

CR33 384 0205 000 Diode, 1N914 

CR34 386 0186 000 Diode, 1N4738A 

CR35 thru CR39 384 0205 000 Diode, 1N914 

Jl 610 0748 000 Cable Connector, 90 Pin 

Ql,Q2,Q3 380 0112 000 Transistor, 2N5087 

Rl 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 

R2 548 0281 000 Resistor, 6190 ohm, 1/4W, 1% 

R3 548 0932 000 Resistor, 100k ohm, 1/4W, 1% 

R4 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 
. 

R5,R6 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 
.. 

WARNING: Disconnect primary power prior to servicing. 

QTY. 
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Table 6-2. Control Module Upper PC Board Assembly 
-(Reference Designator Prefix: 3) - 992 4951 002 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

R7 548 0324 000 Resistor, 2610 ohm, l/4W, 1% 

R8 540 1107 000 Resistor, 20k ohm, l/2W, 5% 

R9 540 1116 000 Resistor, lk ohm, l/2W, 5% 

Rl0 540 1184 000 Resistor, 15k ohm, l/2W, 5% 

Rll 548 0997 000 Resistor, 20k ohm, l/4W, 1% 

Rl2 540 1184 000 Resistor, 15k ohm, l/2W, 5% 

Rl3 540 1111 000 Resistor, 10k ohm, l/2W, 5% 

Rl4,Rl5 540 1130 000 Resistor, 620 ohm, l/2W, 5% 

Rl6 540 1116 000 Resistor, lk ohm, l/2W, 5% 

Rl7 540 1111 000 Resistor, 10k ohm, l/2W, 5% 

Rl8 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

Rl9 548 0932 000 Resistor, 100k ohm, l/4W, 1% 

R20 540 1202 000 Resistor, 51k ohm, l/2W, 5% 

R21 548 0932 000 Resistor, 100k ohm, l/4W, 1% 

R22 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R23 540 1111 000 Resistor, 10k ohm, l/2W, 5% 

R24 540 1159 000 Resistor, 100k ohm, l/2W, 5% . 
R25 548 0281 000 Resistor, 6190 ohm, l/4W, 1% 

R26 548 0932 000 Resistor, 100k ohm, l/4W, 1% 

R27 540 1159 000 Resistor, 100k ohm, l/2W, 5% 

R28,R29 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R30 540 1116 000 Resistor, lk ohm, l/2W, 5% 

R3]. 548 0324 000 Resistor, 2610 ohm, l/4W, 1% 

WARNING: Disconnect primary power prior to servicing. 

QTY. 
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Table 6-2. Control Module Upper PC Board Assembly 
. (Reference Designator Prefix: 3) - 992 4951 002 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

R32 540 1107 000 Resistor, 20k ohm, 1/2W, 5% 

R33 540- 1184 000 Resistor, 15k ohm, 1/2W, 5% 

R34 548 0997 000 Resistor, 20k ohm, 1/4W, 1% 

R35 540 1184 000 Resistor, 15k ohm, 1/2W, 5% 

R36 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 

R37,R38 540 1130 000 Resistor, 620 ohm, 1/2W, 5% 

R39 540 1116 000 Resistor, lk ohm, 1/2W, 5% 

R40 540 1111 000 Resistor, !Ok ohm, l/2W, 5% 

R41 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R42 548 0932 000 Resistor, 100k ohm, 1/4W, 1% 

R43 540 1202 000 Resistor, 51k ohm, 1/2W, 5% 

R44 548 0932 000 Resistor, 100k ohm, l/4W, 1% 

R45 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R46 540 1111 000 Resistor, !Ok ohm, 1/2W, 5% 

R47 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 

R48 548 0281 000 Resistor, 6190 ohm, 1,/ 4W, 1% 

R49 540 1159 000 Resistor, 100k ohm, l/2W, 5% 

RSO 548 0932 000 Resistor, 100k ohm, 1/4W, 1% 

R51,R52 541) 1102 000 Resistor, 100 ohm, l/2W, 5% 

R53 540 1116 000 Resistor, lk ohm, l/2W, 5% 

R54 548 0324 000 Resistor, 2610 ohm, l/4W, 1% 

R55 540 1107 000 Resistor, 20k ohm, l/2W, 5% 

R56 540 1184 000 Resistor, 15k ohm, 1/2W, 5% 

R57 548 0997 000 Resistor, 20k ohm, 1/4W, 1% 

6-8 

WARNING: Disconnect primary power prior to servicing. 

QTY. 
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Table 6-2. Control Module Upper PC Board Assembly 
(Reference Designator Prefix: 3) - 992 4951 002 (Continued) 

REF . SYMBOL HARRIS PART NO. DESCRIPTION 

R58 540 1184 000 Resistor, 15k ohm, 1/2W, 5% 

R59 540 1111 000 Re~istor, 10k bhm, 1/2W, 5% 

R60,R61 540 1130 000 Resistor, 620 ohm, 1/2W, 5% 

R62 540 1116 000 Resistor, lk ohm, 1/2W, 5% 

R63 540 1111 000- Resistor, 10k ohm, 1/2W, 5% 

R64 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 

R65 548 0932 000 Resistor, 100k ohm, 1/4W, 1% . 
R66 540 1202 000 Resistor, 51k ohm, 1/2W, 5% 

R67 548 0932 000 Resistor, 100k ohm, 1/4W, 1% 

R68 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 

R69 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 

R70 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R71 540 1162 000 Resistor, 1 Megohm, l/2W, 5% 

R72 540 1116 000 Resistor, lk ohm, l/2W, 5% 

R73 540 1159 000 Resistor, 100k ohm, l/2W, 5% 

R74 ,R7 5 54-0 1102 000 Resistor, 100 ohm, 1/2W, 5% 

R76 550 0813 000 Potentiometer, 2k ohm 

R77 548 0404 000 Resistor, 3.16K ohm, l/4W, 1% 

R78 548 1403 000 Resistor, 2490 ohm, l/4W, 1% 

R79 548 0313 000 Resistor, 4990 ohm, 1/4W, 1% 

R80 548 1403 000 Resistor, 2490 ohm, 1/4W, 1% 

R81 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R82 540 1162 000 Resistor, 1 Megohm, l/2W, 5% 

WARNING: Disconnect primary power prior to servicing. 

QTY . 
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Rev. B: 10/78 

Table 6-2. Control Module Upper PC Board Assembly 
(Reference Designator Prefix: 3) - 992 4951 002 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

R83 540 1116 000 Resistor, lk ohm, l/2W, 5% 

R84 540 1159 000 Resistor, 100k ohm, l/2W, 5% 

R85,R86 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R87 550 0813 000 Potentiometer, 2k ohm 

R88 548 0404 000 Resistor, 3.16k ohm, l/4W, 1% 

R89 548 1403 000 Resistor, 2490 ohm, l/4W, 1% 

R90 548 0313 000 Resistor, 4990 ohm, l/4W, 1% 

R91 548 1403 000 Resistor, 2490 ohm, l/4W, 1% 

R92 550 0813 000 Potentiometer, 2k ohm 

R93 548 0404 000 Resistor, 3.16k ohm, l/4W, 1% 

R94 548 1403 000 Resistor, 2490 ohm, l/4W, 1% 

R95 548 0313 000 Resistor, 4990 ohm, l/4W, 1% 

R96 548 1403 000 Resistor, 2490 ohm, l/4W, 1% 

R97 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R98 540 1162 000 Resistor, 1 Megohm, l/2W, 5% 

R99 540 1116 000 Resistor, lk ohm, l/2W, 5% 

Rl00 540 1159 000 Resistor, 100k ohm, l/2W, 5% 

Rl01,Rl02 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

Sl thru S4 604 0855 000 Switch, 3PDT 

Ul thru U3 382 0519 000 Integrated Circuit, TL0-84-CN 

U4 thru U6 382 0549 000 Integrated Circuit, LF356N 

XUl thru XU3 404 0505 000 Socket, 14 Pin 

XU4 thru XU6 404 0504 000 Socket, 8 Pin 

843 1900 001 Printed Circuit Board 

WAR: I r'G: Disconnect primary power prior to servicing . 

QTY. 
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Table 6-3. Control Module Lower PC Board Assembly 
(Reference Designator Prefix: 2) - 992 4951 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

Cl 526 0050 000 Capacitor, 1 uF, 35V 

C2 526 0048 000 Capacitor, 10 uF, 20V 

C3 500 0759 000 Capacitor, 100 pF, 500V 

C4 500 0807 000 Capacitor, 3 pF, S00V 

cs 526 0048 000 Capacitor, 10 uF, 20V 

C6,C7 ·516 0315 000 Capacitor, 0.01 uF, 50V 

C8 526 0048 000 Capacitor, 10 uF, 20V 

C9,Cl0 516 0375 000 Capacitor, 0.01 uF, 50V 

Cll 500 0759 000 Capacitor, 100 pF, 500V 

Cl2 526 0101 000 Capacitor, 47 uF, 6V 

Cl3 500 0817 000 Capacitor, 47 pF, soov 

Cl5 500 0759 000 Capacitor, 100 pF, 500V 

Cl6,Cl7 500 0812 000 Capacitor, 30 pF, 500V 

Cl8 500 0759 000 Capacitor, 100 pF, S00V 

Cl9 526 0042 000 Capacitor, 33 uF, 6V 

C20 526 0050 000 Capacitor, 1 uF, 35V . 
C21 526 ·0048 000 Capacitor, 10 uF, 20V 

C22 500 0759 000 Capacitor, 100 pF, 500V 

C23 500 0807 000 Capacitor, 3 pF, 500V 

C24 526 0048 000 Capacitor, 10 uF, 20V 

C25,C26 516 0375 000 Capac~tor, 0.01 uF, 50V 

C27 526 0048 000 Capacitor, 10 uF, 20V 

C28,C29 516 0375 000 Capacitor, 0.01 uF, S0V 

WARr ING: Disconnect primary power prior to servicing . 

QTY. 
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Rev. B: 10/78 

Table 6-3. Control Module Lower PC Board Assembly 
(Reference Designator Prefix: 2) - 992 4951 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

C30 500 0759 000 Capacitor, 100 pF, 500V 

C31 526 0101 000 Capacitor, 47 uF, 6V 

C32 500 0817 000 Capacitor, 47 pF, 500V 

C34 5,00 07 59 000 Capacitor, 100 pF, 500V 

C35,C36 500 0812 000 Capacitor, 30 pF, 500V 

C37 500 0759 000 Capacitor, 100 pF·, 500V 

C38 526 0042 000 Capacitor, 33 uF, 6V 

C39 526 0050 000 Capacitor, 1 uF, 35V 

C40 526 0048 000 Capacitor, 10 uF, 20V 

C41 500 0759 000 Capacitor, 100 pF, 500V 

C42 500 0807 000 Capacitor, 3 pF, 500V 

C43 526 0048 000 Capacitor, 10 uF, 20V 

C44,C45 516 0375 000 Capacitor, 0.01 uF, 50V 

C46 526 0048 000 Capacitor, 10 uF, 20V 

C47,C48 515 0375 000 Capacitor, 0.01 uF, 50V 

C49 500 0759 000 Cap~citor, 100 pF, 500V 

C50 526 0101 000 Capacitor, 47 uF, 6V 

C51 500 0817 000 Capacitor, 47 pF, 500V 

C53 500 0759 000 Capacitor, 100 pF, 500V 

C54,C55 500 0812 000 Capacitor, 30 pF, 500V 

C56 500 0759 000 Capacitor, 100 pF, 500V 

C57 526 0042 000 Capacitor, 33 uF, 6V 

C58 500 0759 000 Capacitor, 100 pF, 500V 
... 

WARNI G: Disconnect primary power prior to servicing . 
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Table 6-3. Control Module Lower PC Board Assembly 
1Reference Designator Prefix: 2) - 992 4951 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

C59 526 0048 000 Capacitor, 10 uF, 20V 

C60 516 0375 000 Capacitor, 0.01 uF, 50V 

C61 526 0048 000 Capacitor, 10 uF, 20V 

C62,C63 516 0375 000 Capacitor, 0.01 uF, 50V 

C64 526 0048 000 Capacitor, 10 uF, 20V 

C65 516 0375 000 Capacitor, 0.01 uF, 50V 

C66 526 0050 000 Capacitor, 1 uF, 35V 

C67 500 0759 000 Capacitor, 100 pF, 500V 

C68 522 0391 000 Capacitor, 1000 uF, 16V 

C69 500 0759 000 Capacitor, 100 pF, 500V 

C70 500 0802 000 Capacitor, 3 pF, 500V 

C71 526 0048 000 Capacitor, 10 uF, 20V 

C72,C73 516 0375 000 Capacitor, 0.01 uF, 50V 

C74 526 0048 000 Capacitor, 10 uF, 20V 

C75,C76 516 0375 000 Capacitor, 0.01 uF, 50V 

C77 500 0759 000 Capacitor, 100 pF, 500V 

C78 526 0048 000 Capacitor, 10 uF, 20V 

C79 500 0759 000 Capacitor, 100 pF, 500V 

C80 522 0391 000 Capacitor, 1000 uF, 16V 
. 

C81 500 0759 000 Capacitor, 100 pF, 500V 

C82 500 0802 000 Capacitor, 3 pF, 500V 

C83 526 0048 000 Capacitor, 10 uF, 20V 

C84,C85 516 0375 000 Capacitor, 0.01 uF, 50V 

WARNI NG: Disconnect p~imary power prior to servicing. 

QTY. 
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Table 6-3. Control Module Lower PC Board Assembly • (Reference Designator Prefix: 2) - 992 4951 001 (Continued) 
-

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

C86 526 0048 000 Capacitor, 10 uF, 20V 1 

C87,C88 516 0375 000 Capacitor, 0.01 uF, 50V 2 

C89 500 0759 000 Capacitor, 100 pF, 500V 1 

C90 526 0048 000 Capacitor, 10 uF, 20V 1 

C91 500 0759 000 Capacitor, 100 pF, 500V 1 

C92 522 0391 000 Capacitor, 1000 uF, 16V 1 

C93 500 0759 000 Capacitor, 100 pF, 500V 1 

C94 500 0802 000 Capacitor, 3 pF, 500V 1 

C95 526 0048 000 Capacitor, 10 uF, 20V 1 

C96,C97 516 0375 000 Capacitor, 0.01 uF, 50V 2 

C98 526 0048 000 Capacitor, 10 uF, 20V 1 • C99,Cl00 516 0375 000 Capacitor, 0.01 uF, 50V 2 

ClOl 526 0050 000 Capacitor, 1 uF, 35V 1 

CRl thru CR27 384 0205 000 Diode, 1N914 27 

Jl 610 0748 000 Cable Connector, 40 Pin 1 

Ql,Q2,Q3 380 0111 000 Transistor, 2N3417 3 

Rl 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1 

R2 548 0932 000 Resistor, 100k ohm, 1/4W-, 1% 1 

R3 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1 .... 
" R4 548 0932 000 Resistor, 100k ohm, 1/4W, 1% 1 V, 
w 
w 

R5,R6 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 0 
0 

R7 550 0813 000 Potentiometer, 2k ohm 1 

R8 540 1107 000 Resistor, 20k ohm, 1/2W, 5% 1 

• 
6-14 
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R9 

RlO 

Rll 

Rl2 

Rl3 

Rl4 

Rl5 

Rl6 

Rl7 

Rl8 

Rl9 

R20 

R21 

R23 

R24 

Rev. B: 10/78 

Table 6-3. Control Module Lower PC Board Assembly 
{Reference Designator Prefix: 2) - 992 4951 001 (Continued) 

SYMBOL HARRIS PART NO. DESCRIPTION 

548 1390 000 Resistor, 1740 ohm, l/4W, 1% 

548 0997 000 Resistor, 20k ohm, l/4W, 1% 

548 0281 000 Resistor, 6190 ohm, l/4W, 1% 

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

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

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

548 1419 000 Resistor, 3830 ohm, l/4W, 1% 

540 1193 000 Resistor, 2.4k ohm, l/2W, 5% 

548 1361 000 Resistor, !Ok ohm, l/4W, 1% 

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

540 1111 000 Resistor, !Ok ohm, l/2W, 5% 

540 1159 000 Resistor, 100k ohm, l/2W, 5% 

548 0932 000 Resistor, 100k ohm, l/4W, 1% 

540 1159 000 Resistor, 100k ohm, l/2W, 5% 

548 0932 000 Resistor, 100k ohm, l/4W, 1% 

QTY. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

R25,R26 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R27 550 0813 000 Potentiometer, 2k ohm 1 
. 

R28 548 1390 000 Resistor, 1740 ohm, l/4W, 1% 1 

R29 540 1107 000 Resistor, 20k ohm, l/2W, 5% 1 

R30 548 0997 000 Resistor, 20k ohm, l/4W, 1% 1 

R31 548 0281 000 Resistor, 6190 ohm, l/4W, 1% 1 

R32 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R33 540 1111 000 Resistor, !Ok ohm, l/2W, 5% 1 

6-15 
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R34 

R35 

R36 

R37 

R38 

R39 

R40 

R41 

R42 

R43 

Rev. B: 10/78 

Table 6-3. Con~rol Module Lower PC Board Assembly 
(Reference Designator Prefix: 2) - 992 4951 001 (Continued) 

SYMBOL HARRIS PART NO. DESCRIPTION 

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

548 1419 000 Resistor, 3830 ohm, l/4W, 1% 

540 1193 000 Resistor, 2.4k ohm, l/2W, 5% 

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

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

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

540 1159 000 Resistor, 100k ohm, l/2W, 5% 

548 0932 000 Resistor, 100k ohm, l/4W, 1% 

540 1159 000 Resistor, 100k ohm, l/2W, 5% 

548 0932 000 Resistor, 100k ohm, l/4W, 1% 

QTY. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

R44,R45 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R46 550 0813 000 Potentiometer, 2k ohm 1 

R47 548 1390 000 Resistor, 1740 ohm, l/4W, 1% 1 

R48 540 1107 000 Resistor, 20k ohm, l/2W, 5% 1 

R49 548 0997 000 Resistor, 20k ohm, l/4W, 1% 1 

R50 548 0281 000 Resistor, 6190 ohm, l/4W, 1% 1 

R51 540 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

R52 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R53 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R54 548 1419 000 Resistor, 3830 ohm, l/4W, 1% 1 

R55 540 1193 000 Resistor, 2.4k ohm, l/2W, 5% 1 

R56 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R57 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

WAR I G: Disconnect primary power prior to servicing . 
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Table 6-3. Control Module Lower PC Board Assembly 
(Reference Designator Prefix: 2) - 992 4951 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

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

R59,R60 548 0932 000 Resistor, 100k ohm, l/4W, 1% 

R61 540 1107 000 Resistor, 20k ohm, l/2W, 5% 

R62,R63 540 1102 000 R.esistor, 100 ohm, l/2W, 5% 

R64 548 0932 000 Resistor, 100k ohm, l/4W, 1% 

R65,R66 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R67 540 1162 000 Resistor, 1 Megohm, l/2W, 5% 

R68 540 1116 000 Resistor, lk ohm, l/2W, 5% ' 

R69 540 1159 000 Resistor, 100k ohm, l/2W, 5% 

R70,R71 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R72 548 0745 000 Resistor, 49,900 ohm, 1/4W, 1% 

R73,R74 548 0932 000 Resistor, 100k ohm, l/4W, 1% 

R75 540 1107 000 Resistor, 20k ohm, l/2W, 5% 

R76 548 0932 000 Resistor, 100k ohm, 1/4W, 1% 

R77,R78 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R79 54-0 1162 000 Resistor, 1 Megohm, 1/2W, 5% 

R80 540 1116 000 Resistor, lk ohm, l/2W, 5% 

R81 540 1159 000 Resistor, 100k ohm, l/2W, 5% 

R82,R83 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R84,R85 548 0932 000 Resistor, 100k ohm, l/4W, 1% 

R86 548 0745 000 Resistor, 49,900 ohm, 1/4W, 1% 

R87 540 1107 000 Resistor, 20k ohm, l/2W, 5% 

R88 548 0932 000 Resistor, 100k ohm, l/4W, 1% 

WARNING: Disconnect primary power prior to servicing. 

QTY. 

1 

2 

1 

2 

1 

2 

1 

1 

1 

2 

1 

2 

1 

1 

2 

1 

1 

1 

2 

2 

1 

1 

1 
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Table 6-3. Control Module Lower PC Board Assembly 
(Reference Designator Prefix: 2) - 992 4951 001 (Continued) 

REF . SYMBOL HARRIS PART NO. DESCRIPTION 

R89,R90 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R91 540 1162 000 Resistor, 1 Megohm, l/2W, 5% 

R92 540 1116 000 Resistor, lk ohm, l/2W, 5% 

R93 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 

R94,R95 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 

R96,R97 540 1151 000 Resistor, 10 ohm, l/2W, 5% 

R98 548 0745 000 Resistor, 49,900 ohm, l/4W, 1% 

Sl thru S3 604 0856 000 Switch, SPDT 

S4 604 0855 000 Switch, 3 PDT 

Ul,U2,U3 382 0519 000 Integrated Circuit, TL0-84-CN 

U4,U5,U6 382 0549 000 Integrated Circuit, LF356N 

U7 382 0519 000 Integrated Circuit, TL0-84-CN 

U8 382 0359 000 Integrated Circuit, MC 7815 CP 

U9 382 0360 000 Integrated Circuit, MC 7915 CP 

XU1,XU2,XU3 404 0505 000 Socket, 14 Pin 

XU4,XU5,XU6 404 0504 000 Socket, 8 Pin 

XU7 404 0505 000 Socket, 14 Pin 

843 1896 001 Printed Circuit Board 

WAR I 'G : Disconnect primary power prior to servicing. 
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SAFETY NOTICE 

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

This manual 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 which 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 EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER­
SONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS, SAFE HANDLING 
AND OPERATING PRACTICE, AND RELATED FIRST-AID PROCEDURES (E.G., FOR ELEC­
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 enga5ed in such tasks to exercise due care. 

As with all electronic equipment, care should be taken to avoid electrical 
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 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 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 disconneQt 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 
maintenance 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 
circuits, know your equipment and don't take chances. Proper training 
of experienced personnel and observing the above guidelines will help as­
sure safe and continued operation of this equipment. 

iii 
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1-1. 

SECTION I 

GENERAL DESCRIPTION 

EQUIPMENT PURPOSE. 

1-2. There are two limiter modules (left and right channels) in the 
Audio Processor System which are identical. The purpose of the module is to 
limit audio peaks and to automatically determine attack and recovery time in 
proportion to the repetition rate and frequency of the audio peaks. Four­
quadrant multipliers are used for limiting and analog comparators and digital 
pulse counters are used for generation of attack and recovery time constants. 

1-3. 

1-4. 

TECHNICAL CHARACTERISTICS. 

Table 1-1 lists the electrical characteristics of the module • 

1-1 

WARNING: Disconnect primary power prior to servicing. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Table 1-1. Electrical Characteristics 

FUNCTION 

Limiting Level 

Attack Frequency Bands 

Attack Time 

Recovery Time 

CHARACTERISTIC 

Variable. Determined by the setting 
of the LIMITING LEVEL control on the 
limiter meter module. 

Six filters: 1 kHz (low pass), 2 kHz, 
3 kHz, 4 kHz, and 5 kHz (band pass), 
and 6 kHz (high pass). 

. 

Automatically or manually selected. In 
the automatic mode, attack time is 
varied according to the frequency com­
ponents in the program signal as 
follows: 

FREQUENCY COMPONENT 

<1 kHz 
2 kHz 
3 kHz 
4 kHz 
5 kHz 

>6 kHz 

ATTACK TIME 

3.6 mSec 
1.2 mSec 

400.0 uSec 
100.0 uSec 

40.0 uSec 
25.0 uSec 

In the manual mode, attack time is 
fixed in one of five ranges selected 
by the ATTACK TIME switch on the limi­
ter meter module. 

Automatically or manually selected. In 
the automatic mode, the recovery time 
is proportional to audio envelope 
rate. In the manual mode, recovery 
time is fixed in one of five ranges 
selected by RECOVERY TIME switch on 
the limiter meter module. 

Dual Recovery In automatic mode, a dual time constant 
can be selected, making recovery time 
a function of the type of program sig­
nal being processed. 

• 

• 
I­.... 
V 
u: 
.i:­
c 
C 

1-2 • 
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Table 1-1. Electrical Characteristics (Continued) 

FUNCTION 

Program Source 

Strapped (Stereo) or independent 
action 

Output Signal Level 

Power 

Frequency Response 

Harmonic Distortion 

Intermodulation Distortion 

I 

CHARACTERISTIC 

Internal or external. Selected by a 
jumper plug on the PC board. 

The left and right modules can be 
strapped together for stereo operation. 
In this mode, the module with the 
greatest control signal (most limiting) 
controls the gain Qf both modules. 

5.3 volts peak 

Internal, +15 vdc and +8 vdc regulated. 
+20 vdc supplied from main frame pri­
mary power supply. 

+0.25 dB, 20 Hz to 20 kHz at 5.3V 
peak output with limiting function 
disabled • 

0.5% maximum, 20 Hz to 20 kHz, recovery 
in auto mode, with Oto 10 dB limiting. 

1% maximum, 60 Hz and 7 kHz mixed 4:1, 
0 to 10 dB limiting with recovery in 
auto mode • 

1-3/1-4 

WARNING: Disconnect primary power prior to servicing. 
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2-1. GENERAL. 

SECTION II 

INSTALLATtON 

2-2. Installation of the Limiter Module is covered in Technical 
Manual 888 1753 001, MSP 100 FM Audio Processor System, Volume I, Section 
II, Installation • 

2-1/2-2 

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

SECTION III 

CONTROLS AND INDICATORS 

3-2. Figure 3-1 shows all of the user control and indicators on 
the Limiter Module, and Table 3-1 describes the function of each and its 
affect on module operation . 

WARNING: Disconnect primary power prior to servicing. 
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Figure 3-1 . Limiter Module Controls and Indicators (Sheet 1 of 2) 
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Figure 3-1 • Limiter Module Controls and Indi cators (Sheet 2 of 2) 
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3-4 

Table 3-1. Limiter Module Controls and Indicators 

CONTROL/ INDICATOR 

ATTACK TIME AUTO/ 
MANUAL, 4S2 

RECOVERY TIME AUTO/ 
MANUAL, 5S2 

RECOVERY TIME SLOW/ 
FAST, 5DS1 through 
5DS8 

2 KHZ LEVEL, 5Rl7 

3 KHZ LEVEL, 5R30 

5 KHZ LEVEL, 5R44 

4 KHZ LEVEL, 5R57 

DUAL/SINGLE RECOVERY 
MODE, 5Sl 

ON/OFF LIMITER 
FUNCTION, 4Sl 

ATTACK TIME FAST/ 
SLOW, 4DS1 through 
4DS6 

FUNCTION 

AUTO Position: Produces an attack time 
which proportional to 6 signal frequency 
components. 
MANUAL Position: Produces attack time 
selected by the attack time switch. 

AUTO Position: Selects recovery which 
automatically changes with audio envelope 
rate. 
MANUAL Position: Provides fixed recovery 
rate as selected by recovery time 
switch. 

LED indicators. The number illuminated 
is determined by the rate of change 
of the audio signal. As the number of 
peaks per second increases, the number of 
LEDs illuminated increases from the bot-
tom (SLOW) upward (FAST). 

Adjusts output level of the 2 kHz filter. 

Adjusts output level of the 3 kHz filter. 

Adjusts output level of the 5 kHz filter. 

Adjusts output level of the 4 kHz filter. 

DUAL Position: Establishes recovery 
time proportional to limiting rate. 
SINGLE Position: recovery time is fixed 
by recovery time switch in limiter meter 
module. 

ON Position: Connects the limiting cir­
cuits into the signal path. 
OFF Position: Bypasses the limiting cir­
cuits. 

LED indicators (green). Illuminate (in 
the AUTO mode) when the output of each 
of 6 filters exceeds a given threshold 
voltage. The top LED illuminate for the 
6 kHz filter and the bottom LED illumi­
nate for the 1 kHz filter. The remain­
ing LEDs illuminate for the 5 kHz, 4 kHz, 
3 kHz, and 2 kHz filters, respectively. 

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

11 

12 

13 

14 

15 

16 

• 17 

18 

19 

• 

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

CONTROL/ INDICATOR 

POSITIVE REFERENCE, 
4R128 

NEGATIVE REFERENCE, 
4Rl30 

MINIMUM GAIN, 4Rl6 

MAXIMUM CONTROL 
OFFSET, 4R17 

MAXIMUM GAIN, 4R5 

MINIMUM CONTROL 
OFFSET, 4Rl9 

INITIAL GAIN SET, 
4R59 

JUMPER PLUG, 4P2 

JUMPER PLUG, 4P3 

FUNCTION 

Adjusts positive reference voltage for 
attack gating circuit to allow symmetri­
cal detection. 

Adjusts negative voltage for the attack 
gating to allow symmetrical detection. 

Trims the four-quadrant multiplier gain 
with 0.625 vdc control voltage input. 

Controls de output offset of four­
quadrant multiplier with 10 vdc control 
voltage input. 

Adjusts maximum gain of four-quadrant 
multiplier. 

Adjusts de output offset of multiplier 
buffer to zero with 0.625 vdc control 
voltage input . 

Adjusts the de control voltage to the 
multiplier gain controller with no 
limiting. 

Straps left and right channel limiters 
together. In the strapped configuration, 
the greater control signal controls both 
channels. 

Selects either the limiter multiplier 
output or an external signal for limit­
ing • 
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4-1. 

4-2. 

GENERAL. 

SECTION IV 

PRINCIPLES OF OPERATION 

BASIC CIRCUIT. 

4-3. The basic circuit of the limiter may be broken down into six 
sections (multiplier, attack gating, filter, attack time, recovery time, 
and de control), as shown in figure 4-1. The multiplier gain controller 
functions in the same manner as the gain controllers in the Input/AGC, and 
Control modules; however, it exercises control over the broadband signal. 
The attack and recovery circuits are split into six frequency bands and 
the relative amount of limiting and degree of limiting are displayed. 
Finally, these six limited outputs are combined and used to control a de 
amplifier which in turn controls the gain of the multiplier. 

4-4. MULTIPLIER SECTION. The multiplier receives a broadband sig-
nal input from the LIMITING LEVEL control on the Limiter Meter Module 
through coupling capacitor 4C62. The gain controlling function is per­
formed by voltage controlled current source 4Ul. Four quadrant-multiplier 
4U2 is used in the two-quadrant connection; signal is injected into the 
Y input (pin 4), and the de control current is fed to the X input (pin 9). 
As in the other multiplier circuits in the system the de voltage at the 
input of 4Ul is attenuated by a factor of .0762 by resistors 4R2 and 4R4 
to prevent overdriving the multiplier. MAXIMUM GAIN control 4R5 the 
multiplier gain, or scale factor (before limiting) to a value of 27 dB. 
As the signal amplitude increases, limiting takes place, increasing the 
output of the de control amplifier which in turn decreases the multiplier 
gain. MAXIMUM GAIN control 4R16 trims the multiplier gain with 0.625 vdc 
control voltage input, and MINIMUM CONTROL OFFSET control 4R19 adjusts 
the de offset of multiplier buffer 4U3 to zero with O vdc control voltage. 
4Rll and 4R12 are load resistors for the multiplier feeding differential 
buffer amplifier 4U3. The output of buffer 4U3 is applied to the attack 
gating circuit through jumper plug 4P3; alternatively, an external source 
can be used to drive the limiting circuitry. 

4-5. ATTACK GATING SECTION. The attack gating circuit sets a thres-
hold at which pulse amplification takes place. Bias voltage of +5.1 vdc 
and -5.1 vdc are placed at the inverting inputs of 4U9A and 4U9B, respec­
tively by the voltage divider 4R128, 4R76, 4R72, 4R79, 4R131, and 4R130. 
When POSITIVE REFERENCE potentiometer 4R128 and NEGATIVE REFERENCE poten­
tiometer 4R130 are adjusted for O vdc 'at the junction of 4R72 and 4R79, 
and +5.1 vdc at the inverting input of 4U9A, the voltage at the inverting 
input of 4U9B will be -5.1 vdc. Then, the output of 4U9A will be -5.1 vdc 
and 4CR2 will be reverse biased and loop feedback current will be zero. 
Likewise, the output of 4U9B will be +5.1 vdc, reverse biasing 4CR4, and 
blocking loop feedback current. Output of the circuit (junction of 4CR2 
and 4CR4) is zero until signal peaks exceeding +5.1 are received at the 
input. Should a peak which exceeds 5.1 volts by 0.1 dB appear at the in­
put, a pulse of 0.82 volt amplitude would result. 

4-1 
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4-6. The positive and negative pulses from the gating circuit are 
routed t o two precision half wave rectifiers, 4U9C and 4U9D, whose outputs 
are combined to produce full wave rectification. Positive pulses applied 
to the noninverting input of 4U9C will be passed by diode 4CR7 and negative 
pulses will be blocked by 4CR8, giving a positive pulse at 4CR6 anode. 
Similarly, negative pulses at the inverting input of 4U9D will be inverted 
and passed as positive pulses by 4CR9, while positive pulses will be block­
ed by 4CR10. Both 4U9C and 4U9D have a pulse gain of 18.5 dB, producing 
a 6.9 volt output for a 0.1 dB output from the gating circuit. This output 
will cause 8.6 dB of gain reduction, fixing the compression ratio at 7.1 
into 0.1 for the first 0.1 dB, or an equivalent ratio of 70:1 or better 
for 10 dB of limiting. Gating diode 4CR6 passes the positive pulses to the 
ATTACK TIME switch 4S2B. If switch 4S2B is in the MANUAL position, the 
pulses are routed to the emitter follower current amplifier and the switch 
selected attack time resistors in the Limiter Meter Module. In the AUTO 
position, pulses are fed to quad bilateral switches 4U4 and 4U5. 

4-7. FILTER SECTION. The signal at the input to the attack gating 
circuit is also applied to the filter circuits through 4S2A (when in the 
AUTO position). Here the signal is split into six bands. 5UlA is a low 
pass, unity gain filter with a cutoff frequency of 1 kHz and 12 dB/octave 
rolloff. Frequency determining components are 5Rl, 5Cl, and 5R2, 5C3. 
5UlC is a high pass, unity gain filter with a cutoff frequency of 6 kHz 
and a rolloff of 12 dB/octave. Note that the relative positions of the 
resistors and capacitors and the component value ratios are interchanged 
in the 5UlA and 5UlC circuits. 5U2A ia a bandpass, unity gain filter with 
a center frequency of 2 kHz and 12 dB/octave rolloff. Frequency determin­
ing components as 5Rll, 5Cll, 5Rl2, 5Cl2, and 5Rl3. Gain is adjusted to 
unity with 2 KHZ LEVEL control 5Rl7. Bandpass filters 5U2C, 5U3A, and 
5U3C, are identical in configuration to 5U2A; their cutoff frequencies 
are 2 kHz, 3 kHz, and 4 kHz, respectively. 

4-8. The six filter outputs are buffered by half wave rectifiers 
5UlB, 5U2B, 5U2D, 5U3B, 5U3D, and 5UlD and fed to six emitter followers 
on monolithic array 5U8. Each emitter follower charges a one-second time 
constant network, 5C43, 5Rl0 which, in turn, feeds the inverting input of 
a comparator on comparator chips 4Ul0 or 4Ull. The noninverting input of 
each comparator is biased at +0.88 vdc by voltage divider 4R91, 4Rll8. 
When a pulse exceeding this amplitude is applied to the inverting input 
of the comparator, its output goes low, causing one of the PNP transistors 
(4Q7 through 4Ql2) to conduct, illuminating one of the LED indicators, 
4DS1 through 4DS6. 4R93 supplies base bias for the PNP transistor and 
4R94 limits base current (for 4Q7; the 4Q8 through 4Ql2 circuits are id­
entical). Thus, when the signal in any of the six frequency bands exceeds 
the threshold, its corresponding indicator (4DS1 through 4DS6) will light. 
4R95 limits LED current, and 4R95 and 4R96 together provides a collector 
load for 4Q7, assuring that in the off state the collector will remain 
negative and the bilateral switch will not be triggered. 

4-2 
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4-9 ATTACK TIME SECTION. The outputs of 4Q7 through 4Ql2 are 
simultaneously routed to the inputs of quad bilateral switches 4U4 and 4U5 . 
The switches are enabled by a positive input from attack gating circuit. 
As the limiter output exceeds the threshold, positive pulses propogated 
through the bilateral switches turn on 4Ql through 4Q6, charging 4C61 
through the appropriate attack time resistors 4R59 through 4R54 . This 
causes attack time to be selected automatically as the signal in each of 
the six bands exceeds limiting threshold. The attack time for each of 
the bands is given in table 4-1. 

Table 4-1. Attack Time for Frequency Bands 

FREQUENCY BAND NOMINAL ATTACK TIME 

1 kHz 3.6 mSec 
2 kHz 1.2 mSec 
3 kHz 0.4 mSec 
4 kHz 100.0 uSec 
5 kHz 40.0 uSec 
6 kHz 25.0 uSec 

4-10. RECOVERY TIME SECTION. The output of the multiplier buffer 
is routed to the recovery time circuits through LIMITING FUNCTION switch 
4Sl, and is ac coupled to precision rectifiers SUSA and 5U5B through 5CC51. 
SUSA and 5U5B are connected as a full wave rectifier with a gain of 3. 
The rectifier output is fed to low pass filter 5U5C whose cutoff frequency 
is 10 Hz with a rolloff of 18 dB/octave. The filter output, therefore 
follows the audio signal envelope. 5U5D is connected as a zero crossing 
detector. The average long term de output of 5U5C establishes the voltage 
across 5C63. Any time the output of 5U5C swings positive or negative 
from this value, a positive or negative pulse is generated by 5U5D. Resis­
tor 5R90 provides a small amount of positive feedback around 5U5D for faster 
switching. 

4-11. Pulses from 5U5D trigger one-shot 5U4 on the trailing edge. 
Trailing edge triggering is enabled by a positive bias on pin 8 through 
s,181. Capacitors 5C56 and 5C57 ·provide charge storage to speed up the 
triggering. Diodes 5CR7 and 5CR8 limit the peak voltages .on the positive 
(pin 8) and negative (pin 6) trigger inputs to protect 5U4 from damage by 
transient voltages. The output pulse width of 5U4 is 55 milliseconds, 
determined by 5C55 and 5R82. Each time the output of 5U5C swings nega­
tive an output pulse 55 milliseconds wide is generated at the output of 
5U5D; therefore the pulse repetition rate of 5U5D id directly proportional 
to the rate of zero crossings up to the limit of 18 per second (limited 
by 5U5D pulse width) • 
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4-12. The output pulses from 5U5D are counted through integration. 
At the beginning of pulse, 5C52 begins to charge and the voltage at the 
base of 5Ql ramps upward, and when 5U5D output goes low, the 5Ql base volt­
age ramps downward. As the pulse repetition rate increases the average 
voltage at 5Ql base increases. With increasing base drive, the emitter 
voltage of 5Ql rises. The noninverting inputs of voltage comparators on 
5U6 and 5U7 are biased by a ladder network. The bais on the lower compara­
tor being O. 35 vdc, the sec.and, 0. 71 vdc, the third 1. 07 vdc and so on up 
to the upper comparator which is biased at 2.85 vdc. As the voltage at 
5Ql emitter rises in step with the output pulses of 5U5D it will exceed 
the bias voltages of the comparators on the ladder, and this voltage will 
appear at inverting inputs of all the comparators. The voltage at the 
outputs of all the comparators is high (about +14 volts). When the volt­
age at the inverting input of any comparator exceeds the voltage at the 
noninverting input, the output will switch low (a few millivolts above 
ground). This places a forward bias on the corresponding LED indicator 
(5DS1 through 5DS8) causing it to conduct and glow. At the same time, 
a discharge path is created for 4C61 through one of the diodes (5CR12 
through 5CR19), and one of the resistors (5R119 thtough 5R126). As suc­
cessive comparators are switched low, more discharge paths are created 
in parallel and 4C61 discharges faster. Thus, the discharge rate of 4C61 
is proportional to the limiting rate as indicated by the LED indicators 
on the front panel. 

4-13. DUAL RECOVERY FUNCTION. When RECOVERY MODE switch 5S1 is in 
the DUAL position, an additional time constant circuit (consisting of 5R93 
and 5C49 in series) is placed across 4C61. As transistors 4Ql through 4Q6 
are switched on by bilateral switches 4U4 and 4U5, a charge is built up 
on 5C49. This does not affect attack time because 5R93 reduces the charge 
rate of 5C49 to the point that it is insignificant compared to the charge 
rate of 4C61. Fast repetitive limiting will build a greater charge on 
5C49 ald slower limiting will build less charge. With little charge on 
5C49, the discharge rate of 5C61 is fast, and as the charge on 5C49 in­
creases, 4C61 discharges slower, providing fast recovery with slow limit­
ing and slow recovery with fast limiting. 

4-14. DC CONTROL OUTPUT SECTION. The voltage across 4C61 is isolated 
from other circuits by unity gain buffer 4U6. As in the AGC circuits, a 
slight amount of positive feedback to transistors 4Ql thrpugh 4Q6 is pro­
vided by resistors 4R24, 4R27, 4R30, 4R33, 4R36, and 4R39 to reduce leak­
age currents during recovery. The output of 4U6 is routed to 4U7 through 
plug 4P2 which provides the left or right limiting control independent of 
the other channel or the two channels may be strapped together as shown 
in figure 4-2. 

4-16. Voltage divider 4R59, 4R60, and 4R61 biases the inverting input 
of 4U7 from -8.5 to -11.8 vdc; in practice, 4R59 is adjusted for -10 vdc, 
which produces a +10 vdc output in the absence of limiting. The output of 
4U6, a positive de voltage, is summed with the -10 vdc, which decreases the 
level of 4U7 control voltage output in proportion to the amount of limiting 
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taking place. Finally the control voltage output of 4U7 is fed back to 
the control input to the multiplier where the multiplier gain follows the 
control voltage. The signal output of the module is tanken from the output 
of the multiplier buffer 4U3. 
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TO 
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Figure 4-2. Strapping Left and Right Limiters 
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5-1. GENERAL. 

SECTION V 

MAINTENANCE AND TROUBLESHOOTING 

5-2. This section describes the maintenance and troubleshooting 
procedures for the Limiter Module. As shown in Figure 5-1, reference 
designators are printed on the printed circuit board. In addition, cer­
tain parts, significant to the discussions that follow, are flagged. In 
the text and on the Schematic (figure 5-2), the reference designators are 
prefixed with either the number "4" or "5", the the lower board and upper 
board, respectively. If the module does not perform properly, figures 5-3 
through 5-6 may be used as guide for locating the fault. For general 
repair and cleaning techniques and a list of recommended test equipment, 
refer to Technical Manual 888 1753 001, Volume I, Section V. 

5-3. MODULE ADJUSTMENTS. 

5-4. Internal controls on the module are set at the factory before 
shipment. Should any adjustment of these controls become necessary, such 
as following replacement of parts, the controls may be accessed through 
the access holes in the covers by using an extender card. The covers 
should not require removal except for troubleshooting or replacement of 
parts. When using the extender card, care should be taken that the 100dule 
is properly supported at the front panel end, and is inserted straight 
into the extender card edge connector. If any parts are replaced and it 
becomes necessary to make measurements on the board, the module cover must 
be removed by re100ving eight cross-recessed screws. The lower board coyer 
is then removed by removing six standoff posts. 

5-5. 

5-6. 
positions: 

ADJUSTMENT PROCEDURES. 

Set the operational controls listed below to the specified 

Limiter Module 

LIMITER FUNCTION 
DUAL/SINGLE/RECOVERY MODE 

OFF 
SINGLE 

5-7. INITIAL GAIN. Connect a de voltmeter, preferably a digital 
type, between ground and the junction of 4R60 and 4R61. Adjust INITIAL 
GAIN SET controls 4R59 for a -10 +0.05 vdc reading on the voltmeter. 

5-8. POSITIVE REFERENCE. Connect an accurate de voltmeter, prefer-
ably a digital type, between ground and the junction of 4R76 and 4R72. Ad­
just POSITIVE REFERENCE control, 4R128, for a +5.1 +0.05 vdc reading on the 
voltmeter • 
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5-9. NEGATIVE REFERENCE. Connect an accurate de voltmeter, prefer-
ably a digital type between ground and the junction of 4Rl31 and 4R79. Ad­
just NEGATIVE REFERENCE control, 4Rl30, for a -5.1 +0.05 vdc reading on the 
volmeter. -

5-10. MULTIPLIER ALIGNMENT PROCEDURE. The MINIMUM GAIN 4Rl6, MAXIMUM 
GAIN 4R5, MINIMUM CONTROL OFFSET 4R29, and MAXIMUM CONTROL OFFSET 4Rl7 con­
trols calibrate the four-quadrant multiplier gain controller. These con­
trols must be adjusted as a system since each control, to some degree, inter­
acts with the others. Use the following procedure for adjusting these con­
trols: 

a. With no audio input, measure the de voltage at pin 6 of 
4U7. It should be +10 +0.1 vdc. If it is not, the INITIAL GAIN adjustment 
should be checked (paragraph 5-7). 

b. Remove 4U7 from its socket and jumper a 51k resistor from 
the junction of 4R60 and 4R61 to the junction of 4R65 and pin 6 of 4U7 soc­
ket. Connect a jumper from ground to the junction of 4R65 and 4R66. 

c. Adjust MINIMUM CONTROL OFFSET control, 4Rl9, for 0.00 vdc 
at pin 6 of 4U3 with respect to ground. 

d. Remove the two jumpers (b. above) and replace 4U7 in its 
socket. 

e. Adjust MAXIMUM CONTROL OFFSET control, 4Rl7 for 0.00 vdc 
at pin 6 of 4U3. 

f. Repeat b. through e. until 0.00 vdc offset at pin 6 of 4U3 
is obtained under both conditions. 

sine wave 
terminals. 
4U2 to pin 

g. Reconnect the resistor and jumpers 
(any audio frequency) at -30 dBm level to 

Adjust MINIMUM GAIN control 4Rl6 for 15 
6 of 4U3. 

(b. above). Apply a 
the MSP 100 input 
dB gain from pin 4 of 

h. Remove the resistor and jumpers (g. above) and replace 4U7 
in its socket. Adjust MAXIMUM GAIN control, 4R5 for 27 dB gain from pin 4 
of 4U2 to pin 6 of 4U3. 

are optimum. 

5-11. 
follows: 

i. Repeat b. through h. until gain tracking and offset voltages 

2 KHZ LEVEL ADJUSTMENT. Adjust the 2 kHz filter output level as 

a. Adjust the sine wave frequency to 2 kHz. Set the LIMITER 
FUNCTION switcn on the front panel to ON. 

5-2 
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b. With an ac voltmeter, measure the voltage at the junction 
of 5Rl and 5R25. Adjust 2 KHZ LEVEL control, 5Rl7 for an identical voltage 
reading a_t pin 1 of 5U2. 

5-12. 3 KHZ LEVEL ADJUSTMENT. Adjust the 3 kHz filter output level 
as follows: 

a. Adjust the sine wave frequency to 3 kHz. 

b. With an ac voltmeter measure the voltage at the junction of 
5Rl and 5R25. Adjust 3 KHZ LEVEL control, 5R3O for an identical voltage 
reading at pin 8 of 5U2. 

5-13. 4 KHZ LEVEL ADJUSTMENT. Adjust the 4 kHz filter output level 
as follows: 

a. Adjust the sine wave frequency to 4 kHz. 

b. With an ac voltmeter, measure the voltage at the junction 
of 5Rl and 5R25. Adjust 4 KHZ LEVEL control, 5R44 for an identical voltage 
reading at pin 1 of 5U3. 

5-14. 5 KHZ LEVEL ADJUSTMENT. Adjust the 5 kHz filter output level 
as follows: 

a. Adjust the sine wave frequency to 5 kHz • 

b. With an ac voltmeter, measure the voltage at the junction of 
5Rl and 5R25. Adjust the 5 KHZ LEVEL control, 5R57 for an identical voltage 
reading at pin 8 of 5U3. 

5-15. TROUBLESHOOTING. 

5-16. Problems in the Limiter Module may be localized to one or both 
of two areas: either the multiplier gain control circuits or to the peak 
detector and automatic attack and recovery circuits. If the automatic 
attack and recovery timing circuits do not function properly, the nature 
of the problem may be determined quickly by switching between automatic 
and manual modes. 

5-17. Specific troubleshooting procedures are given in figures 5-3 
through 5-6. Nominal voltage measurements for the limiter peak detector are 
also provided in table 5-1. Should all LED indicators illuminate, even with 
no program signal, either failure of the LED drivers or random oscillation 
of the multiplier has occurred. 

5-3 
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FIGURE 5-3. {SHEET 2 OF 2) LIMITER BOARD #2 

COMPONENT LOCATION - 843 2199 001 

WARNING : Disconnect primary power prior to servicing . 
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Table 5-1. Peak Detec tor Voltage Measurements 

CIRCUIT VOLTAGE 
MEASUREMENT 

0 dB LIMITING 10 dB LIMITING 

4U3, Pin 6 10 . 5V P-P 10.BV P- P 
4U9, Pi n 3 10. 5V P-P 10 . BV P-P 
4U9, Pi n 2 +5.3 VDC +5. 3. VDC and 0 . lV P-P 
4U9, Pin 5 10.5V P-P 10. 8V P-P 
4U9, Pin 6 - 5 . 3 VDC - 5. 3 VDC and 0 . l V P-P 
4U9 , Pin 10 o . ov 0 . 87V P- P 

• 4R8 3- 4R8 7 JCT . o.ov 7 . 3V P-P 
4C61 (high side) o.ov 6 .BV Peak 
4U6, Pin 6 o . ov 6.8V Peak 

Tabl e 5-2 . Multiplier Voltage Measurements 

PIN VOLTAGE TOLERANCE PIN VOLTAGE 

l + 7 .BV +O . 5V 8 0 . l OV 
2 + 7 . 5V +O. 3V 9 2. 2V 
3 -13.4V +0.2V 10 +0 . 764V 
4 -0.007V +O. 002V ll o. ov 
5 -l.40V ±_0.05V 12 0 . ov 
6 -1. 35V +0.1 V 13 -14. 2V 
) -15. ov ±:0. 5V 14 + 7. 5V 

• 

CONTROL POSITIONS: 
LIMITER MODULE ATTACK TO MANUAL 

ADJ CST 4 R59 
FOR -1 0+11' 

TOLERANCE 

:!:0.lV 
+o. 05v 
±:0- 005V 
NA 
NA 
+ 0.5v 
±:0. 3V 

RE COVERY TO MAN UAL 
I 

AT 

YES 

01 I· dK VOLTAGE AT 
4R60, 4R61 
JUNCTION 

CHECK VOLT AGE AT 
1,1'6 , PIN 6 

CHECK CR! THRL' CR4 
O'.'-J .'lnTIIERBOARD 

YES 

CHECK S IGNAL AT 
4J3, PIN 6 

CH ECK 4C2 VO LTAGES 
PER TABLE 5-2 

APPLY At: DIO INPt:T 
10 DB ABOVE LIMITING 

THRESHOL D 

CHECK l'OLTAGE AT 
4l 'f:I, PI~ 3 

DEFECTll'E 4 J;6 

APPLY PROGRAM 
S IGNAL 

CHECK JUMPER 
PL UG 4P 3 

CHECK SUPPLY 
VO LTAGE 

SIIORTEO 4Q 1 TH RC 4Q6, 
5CRl2 THRL' 5C Rl9 , SQ! 

DEFECT I VE 4 C9 

NO 

R~v. B: 

OPERATE !TACK 
SWITCH T AL'TO 

SEE FI G. 5-6 

CII ECK VO L AG ES 
PER TAB LE 5- 1 

10/78 

OPERATE RECOVERY 
SWITCH TO AUTO 

SEE FIG . 5- 5 

YES 

NO 

SEE FIG. 5-4 

PRO BLEM NOT IN 
LIMITER 

1753-1 7 

FIGURE 5- 4. 
LIMITER MO DULE 

FAULT ISOLATION 

5-9/5-10 
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CONTROL POSITIONS: 

LIMITER MODULE LI Ml TI NG FUNCTION- ON 

ATTACK TIME-AUTO 

DEFECTIVE 
DRIVE TRANSISTOR 

DEFECTIVE 
COMPARATOR 

DEFECT!VE 
5U8 

INPUT COMPARATOR 
FREQ. OUTPUT INP UT 

400 HZ 4Ul0- 7 -6 
2 KHZ 4Ul0- l -2 
) KHZ 4Ull - l4 -8 
4 KHZ 4Ull - ll -1 0 
5 KHZ 4Ull-2 -4 
10 KHz 4011-1 -6 

CHECK FILTER 
OUTPUT VOLT AGE 

DEFECTIVE FILTER OR 
FILTER CIRCUIT 

COMPONENTS 

FILTER RECT. 
OUTPUT R.ECT. OUTPUT 

5Ul-l 5UlB 5R7-5R8 
5U2-l SU2B SR2I -SR22 
5U2 - 8 5U2D SRJ4 -5 RJS 
5U3-l SUJB SR48-SR49 
5UJ- 8 SUJD SR61-5R62 
SUl-8 5UID 5R69-5R70 

APPLY 400 HZ SIGNAL 
6 DB LIM! TING 

RECTIFIER 
PROBLEM 

SWITCH 
DRIVE BILATERAL 

TRANSISTOR OUTPUT 

4Q7 4U4-3 
4Q8 4U4 - 9 
4Q9 4U4 - IO 
4Ql0 4U4-2 
4Qll 4US- 3 
40 1 2 4U5-9 

YES 

NO 

APPLY 2 KHZ SIGNAL 
6 DB LIMITING 

APPLY 3 KHZ SIGNAL 
6 DB LIMITING 

APPLY 4 KH Z S I GNAL 
6 DB LIMITIN G 

NO 

APPLY 5 KHZ SIGNAL 
6 DB LIMITIN G 

YES 

Rev. B: 10/78 

TROUBLE NOT 
IN LIMITER 

1753 - 23 

DEFECTIVE 
BILATERAL 

SWITCH 

DEFECTIVE 
TRANSISTOR 

FIGURE 5-5. 
AUTO ATTACK 

TROUBLESHOOTING CHART 
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CONTROL POSITIONS: 
LIMITER MODULE LIMITING FUNCTION-ON 

RECOVERY TIME-AUTO 

PLUG 4P3 NOT 
IN PLACE 

BROKEN OR SHORTED 
PC TRACE 

CHECK SIGNAL AT 
SR92-SR96 JUNCTION 

J l/MPER lOOK POT ENDS 
TO +lSV AND GROUND-
1/IPER TO SR75-SR79 
JCT. SET 1/IPER TO 

GROUND. ROTATE WIPER 
TOWARDS +lSV . 

CONNECT SCOPE CH. 1 TO 
YES 

SR94-SR100 JCT.-CH.2 TO .... 1----------~ 
SUS-8- SWEEP TO 

• 2 SEC/DI V 

DE FE CTI VE SU4, 
SCS7 , SC5 6 , SC R8 

DEFECTIVE SUSC 
FILTER CO MPONENTS 

DEFECTIVE SUSD, 
SC63 

DHECTIVE 5U4 , 5CR7 , 
SCSS , SRB 2 

REMOVE POT AN ll 
JtnpERS. CHECK 
DC VOLTAGE AT 
SR94- SRIOO- JCT 

SC52 OPEN 

Rev. B: 10/78 

DEFECTI VE SQl, SU6, 5U7 
SRlOl THRU SR118, DS l 

THRU DSfi 

DEFECTIVE 
SUSA, SUSB 

TROUBLE NOT 
IN LIMITER 

1753- 21 

FIGURE 5-6 . 
AUTO RECOVERY 

TROUBLESHOOTING CHART 
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CHECK DC VOLTAGE 
AT 4Ul2, PIN 3 

CHECK PRIMARY 
SUPPLY (MAIN 
FRAME T . M.) 

DEVICE 

PIN 

4Ul 7 
4U2 l 
4U3 7 
4U4 14 
4U5 14 
4U6 7 ,8 
4U7 7 ,8 
4U8 l 
4U9 4 
4 Ul0 8 
4Ull J 
4U l 2 
5Ul 4 
5U2 4 
5U3 4 
5U4 14 
SUS 4 
5U6 3 
5U7 3 

CHECK DC VOLTAGE 
AT NEGATI VE POWER 
PIN OF ALL INTEGRATED 
CIRCUITS (TABLE 5-3) 

NO 

CHECK DC VOLTAGE 
AT 4Ul2, PIN 2 

DEFECTI VE 
4Ul2, 4C60 

YES 

CHECK NEGATIVE 
SUPPLY DECOUPLI NG 

COMPONENTS 
(TABLE 5-3) 

Table 5-J. Power Supply Decoupling Network 

POSIT I VE SUPPLY +1 5 :!:0,6 VDC NECATl VE SUPPLY - 15 :!:0 ,6 VDC 

I COMPONENTS PIN COMPONENTS 

4R9 , 4C5, 4C6, 4C7, 4C2 4 4RJ 5 , 4C4 , 4Cl0, 4Cl l, 

'•R9, 4C5, 4C6, 4C7 7 4Rl5, 4Cl0, 4Cll, 4~12 
'•R9, 4C5 , 4C6, 4C7 , 4Cl4 4 4Rl5, 4C 10, 4Cl l , 4Cl 2 , 
(+8V) 4R22, 4Cl8 7 (-BV) 4R23 , 4C l 9 
(+SV) 4R89 , 4C50 7 ( - BV) 4R42, 4C51 
l,R5) ' 4C23, 4C24, 4C25 4 4R58, 4C26, 4C27, 4C 28 

'•R57 , 4C30 4 4R58 , 4CJJ 
,,R67, 4C32 
'•RlJ , 4C34, 4C36 , 4C38 11 4R75, 4CJ9 , 4C40 , 4C41 
4R90, 4C54 4 4Rl21, 4C55 , 4C58 
1,R90, 4C56 12 4Rl 21, 4C57 , 4C59 

3 4Rl 25 , 4C60 

, RJ ' 5C4, scs' 5C6 11 5R4 , 5C7 , sea , 5C9 
JR14 , 5Cl4, 5Cl5, 5Cl6 11 SRIS, SC! 7 , 5Cl8, 5Cl 9 
, R41 , 5C28, 5C29, 5C30 11 5R42, 5C31 , SC 32, 5C33 
,C 54 
, R9 5 , 5C66 , 6C67, 6C68 11 5R99 , 5C72, 5C73, 5C74 
>Cll9 
5C77 

4Cl2 

4Cl 7 

CII ECK llC VOLT AG 
AT l,UA, PlN I 

CIIJ':CK PRIMARY 
SUPPLY (MAIN 
FRAME T . M.) 

Rev. B: 

CHECK DC VOLTAGE AT 
POS ITIVE POWER PIN 
OF ALL INTEGRATED 

CIRCUITS (TABLE 5- 3) 

CHECK DC VOLTAGE 
AT 4U8, PIN 2 

DEFECT! VF. 
4U8, 4C32 

YES 

10/78 

CHECK POSITIVE 
SUPPLY DECOUPLI NG 

COMPONENTS 
(TABLE 5-3) 

1753 -49 

FIGURE 5-7. 
LIMITER MODULE POWER SUPPLY 

TROUBLESHOOTING CHART 

5- 15/ 5- 16 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

0 
0 
-:t 

C"') 

11"1 
I' .... 

• 

• 

• 

6-1. INTRODUCTION. 

SECTION VI 

PARTS LIST 

Rev. B: 10/78 

6-2. Table 6-1 lists the replaceable parts, description and Harris 
part number for the Limiter Module,' Table 6-2 lists the replaceable parts 
reference designator, description and part number for the lower printed 
circuit board (reference designator prefix: 4), and table 6-3 contains 
the same information for the upper printed circuit board (reference desig­
nator prefix: 5). 

6-3. REPLACEABLE PARTS SERVICE 

6-4. Replacement parts are available 24 hours a day, seven days a 
week from the Harris Service Parts Department. Telephone 217/222-8200 to 
contact the Service Parts Department or address correspondence to Service 
Parts Department, Harris Broadcast Products Division, 'Harris Corporation, 
P.O. Box 4290, Quincy, Illinois, 62301. 

6-5. TECHNICAL ASSISTANCE. 

6-6. Technical assistance and troubleshooting recommendations are 
available from Harris Field Service Department during normal working hours . 
Emergency technical service is available 24 hours a day. Telephone 217/ 
222-8200 to contact the Field Service Department or address correspondence 
to Field Service Department, Harris Broadcast Products Division, Harris 
Corporation, P.O. Box 4290, Quincy, Illinois, 62301 . The Harris factory 
may also be contacted through a TWX facility (910-246-3312) or a !fELEX 
service (40-4347). 

6-1 

WARNING: Disconnect primary power prior o servicing. 
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Table 6-1. Limiter Module - 994 7975 001 

REF. SYMBOL HARRIS PART NO. DES CR I PTI ON 

992 4952 001 Limiter (Lower PC Board) 
to table 6-2) 

992 4952 002 Limiter (Upper PC Board) 
to table 6-3) 

598 0342 000 Toggle Boot, Red 

598 0341 000 Toggle Boot, Black 

598 0343 000 Toggle Boot, Green 

, 

-
-

6-2 

WARNING: Disconnect primary power prior to servicing. 

QTY. 
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Table 6-2. Limiter Module Lower Printed Circuit Board 
(Reference Designator Prefix: 4) - 992 4952 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

Cl 500 0759 000 Capacitor, 100 pF, 500V 

C2 516 0375 000 Capacitor, 0.01 mF, 50V 

C3 500 0759 000 Capacitor, 100 pF, 500V 

C4,C5,C6 516 0375 000 Capacitor, 0.01 mF, 50V 

C7 526 0048 000 Capacitor, 10 mF, 20V 

C8,C9 500 0759 000 Capacitor, 100 pF, 500V 

Cl0 516 0375 000 Capacitor, 0.01 mF, 50V 

Cll 526 0048 000 Capacitor, 10 mF, 20V 

Cl2 516 0375 000 Capacitor, 0.01 mF, 50V 

Cl3 500 0759 000 Capacitor, 100 pF, 500V 

Cl4 516 0375 000 Capacitor, 0.01 mF, 50V 

Cl5 500 0804 000 Capacitor, 10 pF, 500V 

Cl7 516 0375 000 Capacitor, 0.01 mF, 50V 

Cl8,Cl9 526 0050 000 Capacitor, 1 mF, 35V 

C20 500 0759 000 Capacitor, 100 pF, 500V 

C21 500 0802 000 Capacitor, 3 pF, 500V 

C22 522 0391 000 Capacitor, 1000 mF, 16V 

C23 516 0375 000 Capacitor, 0.01 mF, 50V 

C24 526 0048 000 Capacitor, 10 mF, 20V 

C25 516 0375 000 Capacitor, 0.01 mF, 50V 

C26 526 0048 000 Capacitor, 10 mF, 20V 

C27,C28 516 0375 000 Capacitor, 0.01 mF, 50V 

WARNING: Disconnect primary power prior to servicing. 

QTY. 
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Table 6-2. Limiter Module Lower Printed Circuit Board • • · (Reference Designator Prefix: 4) - 992 4952 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DES CR I PTI ON QTY. 

C29 500 0759 000 Capacitor, 100 pF, 500V 1 

C30,C31 516 0375 000 Capacitor, 0.01 mF, 50V 2 

C32 526 0050 000 Capacitor, 1 mF, 35V 1 
. 

C33,C34 526 0048 000 Capacitor, 10 mF, 20V 2 

C35 500 0806 000 Capacitor, 15 pF, 500V 1 

C36 516 0375 000 Capacitor, 0.01 mF, 50V 1 

C37 500 0759 000 Capacitor, 100 pF, 500V 1 

C38,C39 516 0375 000 Capacitor, 0.01 mF, 50V 2 

C40 526 0048 000 Capacitor, 10 mF, 20V 1 

C41 516 0375 000 Capacitor, 0.01 mF, 50V 1 • C42 526 0101 000 Capacitor, 47 mF, 6V 1 

C43 500 0759 000 Capacitor, 100 pF, 500V 1 

C44 500 0806 000 Capacitor, 15 pF, 500V 1 

C45 500 0759 000 Capacitor, 100 pF, 500V 1 

C46,C47 500 0806 000 Capacitor, 15 pF, 500V 2 

C48 500 0759 000 Capacitor, 100 pF, 500V 1 

C49 526 0101 000 Capacitor, 47 mF, 6V 1 

C50,C51 526 0050 000 Capacitor, 1 mF, 35V 2 

C52 516 0375 000 Capacitor, 0.01 mF, 50V 1 

C53 526 0048 000 Capacitor, 10 mF, 20V 1 

C54,C55,C56,C57 516 0375 000 Capacitor, 0.01 mF, 50V 4 

C58 526 0048 000 Capacitor, 10 mF, 20V 1 

C59 516 0375 000 Capacitor, 0.01 mF, 50V 1 • 
6-4 
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Table 6-2. Limiter Module Lower Printed Circuit Board 
(Reference Designator Prefix: 4) - 992 4952 001 (Continued 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

C60,C61 526 0050 000 Capacitor, 1 mF, 35V 

C62 526 0049 000 Capacitor, 6.8 uF, 35V 

C63 500 0806 000 Capacitor, 15 pF, 500V 

CR1,CR2 384 0205 000 Diode, 1N914 

CR4,CR6,CR7,CR8, 384 0205 000 Diode, 1N914 
CR9,CR10 

CRll 386 0186 000 Diode, 1N4737A 

DSl thru DS6 384 0661 000 Diode, Light Emitting 

Jl thru J8 612 0904 000 Jack PC MT For .040 Pins 

P2,P3 610 0679 000 Plug 

Ql,Q2,Q3,Q4,Q5, 380 0111 000 Transistor, 2N3417 
Q6 

Q7,Q8,Q9,Ql0,Qll, 380 0112 000 Transistor, 2N5087 
Ql2 

Rl 548 0278 000 Resistor, 200 ohm, l/4W, 1% 

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

R3 540 1213 000 Resistor, 330k ohm, l/2W, 5% 

R4 548 1352 000 Resistor, 825 ohm, l/4W, 1% 

R5 550 0813 000 Potentiometer, 2k ohm 

R6 540 1111 000 Resistor, 10k ohm, l/2W; 5% 

R7 548 0312 000 Resistor, 3.0lk ohm, l/4W, 1% 

RB 540 1115 000 Resistor, 470 ohm, l/2W, 5% 

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

RlO 540 1165 000 Resistor, 3.3k ohm, l/2W, 5% 

Rll,Rl2 548 0312 000 Resistor, 3.0lk ohm, l/4W, 1% 

Rl3 540 1115 000 Resistor, 470 ohm, l/2W, 5% 

QTY. 
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Table 6-2. Limiter Module Lower Printed Circuit Board 
(Reference Designator Prefix: 4) - 992 4952 ·001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

R14 540 1114 000 Resistor, 4.7k ohm, 1/2W, 5% 1 

Rl5 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R16,Rl7 550 0797 000 Potentiometer, 50k ohm . 2 

Rl8 540 1107 000 Resistor, 20k ohm, 1/2W, 5% 1 

R19 550 0626 000 Potentiometer, 10k ohm 1 

R20 548 0334 000 Resistor, 24.3k ohm, 1/4W, 1% 1 

R21 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1 

R22,R23 540 1102 000 - Resistor, 100 ohm, 1/2W, 5% 2 

R24 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1 

R25 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R26 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1 

R27 540 ·1111 000 Resistor, 10k ohm, 1/2W, 5% 1 

R28 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R29 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1 

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

R31 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R32 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1 

R33 540 1116 000 Resistor, lk ohm, 1/2W, 5% 1 

R34 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R35 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1 

R36 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1 

R37 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 1 

R38 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 1 

R39 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 1 
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Table 6-2. Limiter Module Lower Printed Circuit Board 
(Reference Designator Prefix: 4) - 992 4952 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

R40 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R41 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 

R42 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R43 thru R48 540 1159 000 Resistor, 100k ohm, l/2W, 5% 

· R49 540 1179 000 Resistor, 36k ohm, l/2W, 5% 

R50 540 1205 000 Resistor, 1.2k ohm, l/2W, 5% 

R51 540 1164 000 Resistor, 390 ohm, l/2W, 5% 

R52 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R53 540 1224 000 Resistor, 39 ohm, l/2W, 5% 

R54 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 

R55 540 1159 000 Resistor, 100k ohm, l/2W, 5% 

R56 540 1116 000 Resistor, lk ohm, l/2W, 5% 
. , 

R57, R58 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R59 . 550 0623 000 Potentiometer, 5k ohm, (Spectrol 
63P) 

R60 548 0324 000 Resistor, 2610 ohm, l/4W, 1% 

R61 548 1361 000 Resistor, 10k ohm, l/4W, 1% 

R63 548 0932 000 Resistork 100k ohm, l/4W, 1% 

R64 540 1109 000 Resistor, 33k ohm, l/2W, 5% 

R65,R66 548 0932 000 Resistor, 100k ohm, l/4W, 1% 

R67 540 1151 000 Resistor, 10 ohm, l/2W, 5% 

R68,R69,R70 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R71 540 1159 000 Resistor, 100k ohm, l/2W, 5% 

WARNING: Disconnect primary power prior to servicing. 

QTY. 

1 

1 

1 

6 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

2 

1 

3 

1 

6-7 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Rev. A: 3/78 

Table 6-2. Limiter Module Lower Printed Circuit Board 
(Ref.erence Desigantor Prefix: 4) - 992 4952 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

R72 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R73 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R74 540 1107 000 Resistor, 20k ohm, l/2W, 5% 1 

R75 ·540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R76 540 1195 000 Resistor, 16k ohm, l/2W, 5% 1 

R77 540 1129 000 Resistor, 1.5k ohm, l/2W, 5% 1 

R78 540 1116 000 Resistor, lk ohm, l/2W, 5% 1 

R79 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R80 548 0313 000 Resistor, 4990 ohm, l/4W, 1% 1 

R81 548 0997 000 Resistor, 20k ohm, l/4W, 1% 1 

R82 540 1151 000 Resistor, 10 ohm, l/2W, 5% 1 

R83 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R84 548 1355 000 Resistor, 4020 ohm, l/4W. 1% 1 
, 

R85 548 0997 000 Resistor, 20k ohm, l/4W, 1% 1 

R86 540 1165 000 Resistor, 3.3k ohm, l/2W, 5% 1 

R87 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R88 540 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

R89 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R90 540 1151 000 Resistor, 10 ohm, l/2W, 5% 1 

R91 540 1145 000 Resistor, 6.8k ohm, l/2W, 5% 1 

R92 540 1159 000 Resistor, 100k ohm, l/2W, 5% 1 

R93,R94 540 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

R95 540 1105 000 Resistor, 5100 ohm, l/2W, 5% 1 

R96,R97 540 1159 000 Resistor, 100k ohm, 1/2 W, 5% 2 
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Table 6-2. Limiter Module Lower Printed Circuit Board 
(Reference Designator Prefix: 4) - 002 4952 001 (Continued) 

REF. SYMBOL HARRIS PART ~O. DESCRIPTION 

R98,R99 540 1111 000 Resistor, 10k ohm, l/2W, 5% 

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

Rl01,R102 540 1159 000 Resistor, 100k ohm, l/2W, 5% 

Rl03,R104 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 

Rl05 540 1105 000 Resistor, 5100 ohm, l/2W, 5% 

Rl06,R107 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 

R108,R109 540 1111 000 Resistor, 10k ohm, l/2W, 5% 

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

Rlll,Rll2 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 

Rll3,Rl14 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 

Rll5 540 1105 000 Resistor, 5100 ohm, l/2W, 5% 

Rll6,Rll7 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 

Rll8 540 1127 000 Resistor, 820 ohm, 1/2W, 5% 

Rll9,R120 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 

R121 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 

R122 540 1105 000 Resistor, 5100 ohm, 1/2W, 5% 

Rl24 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 

R125 540 1151 000 Resistor, 10 ohm, 1/2W, 5% 

R126 540 1159 000 Resistor, 100k ohm, 1/2W, 5% 

Rl27 540 1116 000 Resistor, lk ohm, 1/2W, 5% 

Rl28 550 0623 000 Potentiometer, 5k ohm, (Spectrol 
63P) 

R129 540 1129 000 Resistor, 1.5k ohm, l/2W, 5% 

WARNING: Disconnect primary power prior to servicing. 

QTY. 
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Table 6-2. Limiter Module Lower Printed Circuit Board 
(Reference Designator Prefix: 4) - 992 4952 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

Rl30 

Rl31 

Rl32 

Sl 

S2 

Ul 

U2 

U3 

U4,U5 

U6, U7 

U8 

U9 

Ul0 

Ull 

Ul2 

Ul3 

Ul4 

XUl 

XU2 

XU3 

XU4,XU5 

XU6,XU7 

6-10 

550 0623 000 

540 1195 000 

540 1116 000 

604 0856 000 

604 0854 000 

382 0219 000 

382 0480 000 

382 0549 000 

382 0523 000 

382 0549 000 

382 0359 000 

382 0519 000 

382 0522 000 

382 0521 000 

382 0360 000 

382 0273 000 

392 0385 000 

404 0504 000 

404 0505 000 

404 0504 000 

404 0505 000 

404 0504 000 

Potentiometer, 5k ohm, (Spectrol 
63P) 

Resistor, 16k ohm, l/2W, 5% 

Resistor, lk ohm, l/2W, 5% 

Switch, SPDT 

Switch, DPDT 

Integrated Circuit, NE531V 

Integrated Circuit, MC1595L 

Integrated Circuit, LF356N 

Int~grated Circuit, MC4066B 

Integrated Circuit, LF356N 

Integrated Circuit, MC7815CP 

Integrated Circuit, TL084CN 

Integrated Circuit, LM393N 

Integrated Circuit, LM339A 

Integrated Circuit, MC7915CP 

Integrated Circuitm MC7808CP 

Integrated Circuit, MC7908CP 

Socket, IC, 8 Pin 

Socket, IC, 14 Pin 

Socket, IC, 8 Pin 

Socket, IC, 14 Pin 

Socket, IC, 8 Pin 

WARNING: Disconnect primary power prior to servicing. 

QTY. 
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XU9 

XUl0 

XUll 

Table 6-2. Limiter Module Lower Printed Circuit Board 
(Reference Designator Prefix: 4) - 992 4952 001 (Continued) , 

SYMBOL HARR 1·s PART NO. DESCRIPTION 

404 0505 000 Integrated Circuit, 14 Pin 

404 0504 000 Integrated Circuit, 8 Pin 

404 0505 000 Integrated Circuit, 14 Pin 

843 1925 001 Printed Circuit Board 

. 

WARNING: Disconnect primary power prior to servicing. 

QTY . 
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REF. 

Cl 

C2 

C3 

C4 

C5 

C6,C7 

CB 

C9 

Cl0 

Cll,Cl2 

C13 

C14 

Cl5 

C16,C17 

Cl8 

C19 

C20 

C21,C22 

C23,C24 

C25,C26 

C27 

C28 

C29 

6-12 

Table 6-3. Limiter Module Upper Printed Circuit Board 
(Reference Designator Prefix: 5) - 994 4952 002 

SYMBOL HARRIS PART NO. DESCRIPTION 
. 

500 0781 000 Capacitor, 2200 pF, 500V, 1% 

500 0759 000 Capacitor, 100 pF, 500V 

500 0779 000 Capacitor, 1100 pF, 500V, 1% 

516 0375 000 Capacitor, 0.01 mF, 50V 

526 0048 000 Capacitor, 10 mF, 20V 

516 0375 000 Capacitor, 0.01 mF, 50V 

526 0048 000 Capacitor, 10 mF, 20V 

516 0375 000 Capacitor, 0.01 mF, 50V 

500 0759 000 Capacitor, 100 pF, 500V 

500 0898 000 Capacitor, 3000 pF, 300V, 2% 

500 0759 000 Capacitor, 100 pF, 500V 

516 0375 000 Capacitor, 0.01 mF, 50V 

526 0048 000 Capacitor, 10 mF, 20V 

516 0375 000 Capacitor, 0.01 mF, 50V 

526 0048 000 Capacitor, 10 mF, 20V 

516 0375 000 Capacitor, 0.01 mF, 50V 

500 0759 000 Capacitor, 100 pF, 500V 

500 0898 000 Capacitor, 3000 pF, 300V, 2% 

500 0759 000 Capacitor, 100 pF, 500V 

500 0898 000 Capacitor, 3000 pF, 300V, 2% 

500 0759 000 Capacitor, 100 pF, 500V 

516 0375 000 Capacitor, 0.01 mF, 50V 

526 0048 000 Capacitor, 10 mF, 20V 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-3. Limiter Module Upper Printed Circuit Board 
(Reference Designator Prefix: 5) - 992 4952 002 (Conintued) 

REF. SYMBOL HARRIS PART NO . DESCRIPTION 

C30,C31 516 0375 000 Capacitor, 0.01 mF, 50V 

C32 526 0048 000 Capacitor, 10 mF, 20V 

C33 516 0375 000 Capacitor, 0.01 mF, 50V 

C34 500 0759 000 Capacitor, 100 pF, 500V 

C35,C36 500 0898 000 Capacitor, 3000 pF, 300V, 2% 

C37,C38 500 0759 000 Capacitor, 100 pF, 500V 

C39 500 0784 000 Capacitor, 300 pF, 500V 

C40 500 0911 000 Capacitor, 750 pF, 500V 

C41,C42 500 0759 000 Capacitor, 100 pF, 500V 

C43 thru C48 526 0050 000 Capacitor, 1 mF, 35V 

C49,C50 526 0048 000 Capacitor, 10 mF, 20V 

C51 526 0316 000 Capacitor, .47 mF, 35V 

C52 526 0048 000 Capacitor, 10 mF, 20V 

C53,C54 516 0375 000 Capacitor, 0.01 mF, 50V 

C55 526 0316 000 Capacitor, .47 mF, 35V 

C56,C57 516 0375 000 Capacitor, 0.01 mF, 50V 

C58 526 0353 000 Capacitor, .39 mF, 35V 

C59 526 0050 000 Capacitor, 1 mF, 35V 

C60 500 0759 000 Capacitor, 100 pF, 500V 

C61 508 0367 000 Capacitor, .056 mF, 100V 

C62 500 0812 000 Capacitor, 30 pF, 500V 

C63 526 0048 000 Capacitor, 10 mF, 20V 

C64 500 0759 000 Capacitor, 100 pF, 500V 

WARNING: Disconnect primary power prior to servicing. 

QTY. 
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Table 6-3. Limiter Module Upper Printed Circuit Board 
(lleference Designator Prefix: 5) - 992 4952 002 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

C65 500 0852 000 Capacitor, 1000 pF 

C66 516 0375 000 Capacitor, 0.01 mF, 50V 

C67 526 0048 000 Capacitor, 10 mF, 20V 

C68 516 0375 000 Capacitor, 0.01 mF, 50V 

C69 500 0840 000 Capacitor, 680 pF 

C70 500 0759 000 Capacitor, 100 pF, 500V 

C71 526 0048 000 Capacitor, 10 mF, 20V 

C72 516 0375 000 Capacitor, 0.01 mF, 50V 

C73 526 0048 000 Capacitor, 10 mF, 20V 

C74,C75 516 0375 000 Capacitor , 0.01 mF, 50V 

C76 526 0048 000 Capac:i,.tor, 10 mF, 20V 

C77 516 0375 000 Capacitor, 0.01 mF, 50V 

CRl thru CR19 384 0205 000 Diode, 1N914 

DSl 384 0662 000 Diode, Light Emitting, Red 

DS2,DS3 394 0664 000 Diode, Light Emittin_g, Yellow 

DS4 thru DS8 384 0661 000 Diode, Light Emitting, Green 

Jl 610 0749 000 Connector, 34 Pin Plug 

Ql 380 0319 000 Transistor, MPS-Al4 

Rl 548 0432 000 Resistor, 100k ohm, 1/4W, 1% 

R2 548 1370 000 Resistor, 105k ohm, 1/4W, 1% 

R3,R4 540 1102 000 Resistor, 100 ohm, 1/2W, 5% 

R5 548 0318 000 Resistor, lk ohm, 1/4W, 1% 

R6 540 1112 000 Resistor, 510 ohm, 1/2W, 5% 

I 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-3. Limiter Module Upper Printed Circuit Board 
(Reference Designator Prefix: 5) - 992 4952 002 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

R7 548 0318 000 Resistor, lk ohm, l/4W, 1% 

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

R9 540 1151 000 Resistor, 10 ohm, l/2W, 5% 

Rl0 540 1162 000 Resistor, 1 Megohm, l/2W, 5% 

Rll 548 1369 000 Resistor, 39.2k ohm, l/4W, 1% 

Rl2 548 0341 000 Resistor, 33.2k ohm, 1/4W, 1% 

Rl3 548 1369 000 Resistor, 39. 2k ohm, l/4W, 1% 

Rl4,Rl5 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

Rl6 548 0997 000 Resistor, 20k ohm, l/4W, 1% 

Rl7 550 0625 000 Potentiometer, 500 ohm (Spectrol 
63P) 

Rl8 548 0414 000 Resistor, 8870 ohm, 1/4W, 1% 

Rl9 548 0318 000 Resistor, lk ohm, l/4W, 1% 

R20 540 1112 000 Resistor, 510 ohm, l/2W, 5% 

R21 548 0318 000 Resistor, lk ohm, l/4W, 1% 

R22 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R23 540 1151 000 Resistor, 10 ohm, l/2W, 5% 

R24 540 1162 000 Resistor, 1 Megohm, 1/2W, 5% 

R25 548 1369 000 Resistor, 8450 ohm, l/4W, 1% 

R26 548 1367 000 Resistor, 26.lk ohm, 1/4W, 1% 

R27 548 0366 000 Resistor, 22.lk ohm, l/4W, 1% 

R28 548 1367 000 Resistor, 26.lk ohm, l/4W, 1% 

R29 548 0997 000 Resistor, 20k ohm, l/4W, 1% . 

WARNING: Disconnect primary power prior to servicing. 

QTY. 
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6-16 

Table 6-3. Limiter Module Upper Printed Circuit Board 
(Reference Designator Prefix: 5) - 992 4952 002 (Continued) 

REF. SYMBOL HARRIS PART NO. DES CR I PTI ON 

R30 550 0625 000 Potentiometer, 500 ohm, (Spectro_l 
63P) 

R31 548 0414 000 Resistor, 8870 ohm, l/4W, 1% 

R32 548 0318 000 Resistor, lk ohm, l/4W, 1% 

R33 540 1112 000 Resistor, 510 ohm, l/2W, 5% 

R34 548 0318 000 Resistor, lk ohm, l/4W, 1% 

R35 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R36 540 1151 000 Resistor, 10 ohm, l/2W, 5% 

R37 540 1162 000 Resistor, 1 Megohm, l/2W, 5% 

R38 548 1366 000 Resistor, 19.6k ohm, l/4W, 1% 

R39 548 1364 000 Resistor, 16.2k ohm, l/4W, 1% 

R40 548 1366 000 • Resistor, 19.6k ohm, l/4W, 1% 

R41,R42 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R43 548 0997 000 Resistor, 20k ohm, l/4W, 1% 

R44 550 0625 000 Potentiometer, 500 ohm, (Spectral 
63P) 

R45 548 0414 000 Resistor, 8870 ohm, 1/ 4W, 1% 

R46 548 0318 000 Resistor, lk ohm, l/4W, 1% 

R47 540 1112 000 Resistor, 510 ohm, l/2W, 5% 

R48 548 0318 000 Resistor, lk ohm, l/4W, 1% 

R49 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R50 540 1151 000 Resistor, 10 ohm, l/2W, 5% 

R51 540 1162 000 Resistor, 1 Megohm, l/2W, 5% 

R52 548 0318 000 Resistor, lk ohm, l/4W, 5% 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-3. Limiter Module Upper Printed Circuit Board 
(Reference Designator Prefix: 5) - 992 4952 002 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

R53 

R54 

R55 

R56 

R57 

R58 

R59 

R60 

R61 

R62 

R63 

R64 

R65,R66 

R67 

R68 

R69 

R70 

R71 

R72 

R73 

R74 

R75 

548 1363 000 

548 1362 000 

548 1363 000 

548 0997 000 

550 0625 000 

548 0414 000 

548 0318 000 

540 1112 000 

548 0318 000 

540 1102 000 

540 1151 000 

540 1162 000 

548 1370 000 

548 0318 000 

540 1112 000 

548 0318 000 

540 1102 000 

540 1151 000 

540 1162 000 

540 1111 000 

540 1322 000 

540 1162 000 

Resistor, 15.8k ohm, l/4W, 1% 1 

Resistor, 13.3k ohm, l/4W, 1% 1 

Resistor, 15.8k ohm, l/4W, 1% 1 

Resistor, 20k ohm, l/4W, 1% 1 

Potentiometer, 500 ohm, (Spectral 
63P) 1 

Resistor, 8870 ohm, l/4W, 1% 1 

Resistor, lk ohm, l/4W, 1% 1 

Resistor, 510 ohm, l/2W, 5% 1 

Resistor, lk ohm, l/4W, 1% 

Resistor, 100 ohm, l/4W, 5% 

Resistor, 10 ohm, l/2W, 5% 

Resistor, 1 Megohm, l/2W, 5% 

Resistor, 105k ohm, l/4W, 1% 

Resistor, lk ohm, l/4W, 1% 

Resistor, 510 ohm, l/2W, 5% 

Resistor, lk ohm, l/4W, 1% 

Resistor, 100 ohm, l/2W, 5% 

Resistor, 10 ohm, l/2W, 5% 

Resistor, 1 Megohm, l/2W, 5% 

Resistor, 10k ohm, l/2W, 5% 

Resistor, 1 Megohm, l/2W, 5% 

Resistor, 1 Megohm, l/2W, 5% 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-3. Limiter Module Upper Printed Circuit Board 
{Reference Designator Prefix: 5) - 992 4952 002 (Continued) 

REF. SYMBOL· HARRIS PART NO. DESCRIPTION 

R76 540 1111 000 Resistor, 10k ohm, l/2W, 5% 

R78 540 1322 000 Resistor, 10 Megohm, l/2W, 5% 

R79 540 1116 000 Resistor, lk ohm, 1/2W, 5% 

R80 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R81 540 1198 000 Resistor, 470k ohm, 1/2W, 5% 

R82 540 1249 000 Resistor, 68k ohm, l/2W, 5% 

R83 540 1198 000 Resistor, 470k ohm, 1/2W, 5% 

R84,R85,R86 540 1250 000 Resistor, 180k ohm, 1/2W, 5% 

R87 540 1328 000 Resistor, 560k ohm, 1/2W, 5% 

R88,R89 540 1111 000 Resistor, 10k ohm, 1/2W, 5% 

R90 540 1319 000 Resistor, 510k ohm, 1/2W, 5% 

R91 548 1361 000 Resistor, 10k ohm, l/4W, 1% 

R92 540 1145 000 Resistor, 6800 ohm, 1/2W, 5% 

R93 548 0997 000 Resistor, 20k ohm, l/4W, 1% 

R94 540 1116 000 Resistor, lk ohm, l/2W, 5% . 

R95 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R96 548 1361 000 Resistor, 10k ohm, l/4W, 1% 

R97 548 0416 000 Resistor, 30.lk ohm, l/4W, 1% 

R98 540 1154 000 Resistor, 7500 ohm, l/2W, 5% 

R99 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

RlOO 540 1116 000 Resistor, lk ohm, 1/2W, 5% 

Rl,01 540 1111 000 Resistor, 10k ohm, l/2W, 5% 

Rl02 540 1202 000 Resistor, 51k ohm, l/2W, 5% 

6-18 

WARNING: Disconnect primary power prior to servicing. 
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REF. 

Rl03 

Rl04 

Rl05 

Rl06 

Rl07 

Rl08 

Rl09 

Rll0 

Rlll 

Rll2 

Rll3 

Rll4 

Rll5 

Table 6-3. Limiter Module Upper Printed Circuit Board 
(Reference Designator Prefix: 5) - 992 4952 002 (Continued) 

SYMBOL HARRIS PART NO. DES CR I PTI ON 

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

540 1129 000 Resistor, 1.5k ohm, l/2W, 5% 

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

540 1129 000 Resistor, 1.5k ohm, l/2W, 5% 

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

540 1129 000 Resistor, 1.5k ohm, l/2W, 5% 

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

540 1129 000 Resistor, 1.5k ohm, l/2W, 5% 

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

540 1129 000 Resistor, 1.5k ohm, l/2W, 5% 

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

540 1129 000 Resistor, 1.5k ohm, l/2W, 5% 

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

Rll6, Rll7 540 1129 000 Resistor, 1.5k ohm, l/2W, 5% 

Rll8 540 1138 000 Resistor, 3k ohm, l/2W, 5% 

Rll9 540 1152 000 Resistor, 75k ohm, l/2W, 5% 

Rl20 540 1210 000 Resistor, 150k ohm, l/2W, 5% 

Rl21 540 1251 000 Resistor, 300k ohm, l/2W, 5% 

Rl22 540 1324 000 Resistor, 620k ohm, l/2W, 5% 

Rl23 540 1325 000 Resistor, 
' 

1.2 Megohm, l/2W, 5% 

Rl24 540 1326 000 Resistor, 2.4 Megohm, l/2W, 5% 

Rl25 540 1320 000 Resistor, 5.1 Megohm, l/2W, 5% 

Rl26 540 1322 000 Resistor, 10 Megohm, l/2W, 5% 

WARNING: Disconnect primary power prior to servicing. 

QTY. 
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Table 6-3. Limiter Module Upper Printed Circuit Board 
(Reference Designator Prefix: 5) - 992 4952 002 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

Rl27 thru Rl34 540 1156 000 Resistor, 2700 ohm, l/2W, 5% 

Sl,S2 604 0856 000 Switch, SPDT 

Ul,U2,U3 382 0450 000 Integrated Circuit, HAl-4741-5 

U4 382 0404 000 Integrated Circuit, CD4047A 

us 392 0450 000 Integrated Circuit, HAl-4741-5 

U6,U7 382 0521 000 Integrated Circuit, LM339A 

U8 382 0530 000 Integrated Circuit, CA3082 

XU! thru XU7 404 0505 000 Socket, Integrated Circuit, 14 Pin 

XU8 404 0506 000 Socket, Integrated Circuit, 16 Pin 

843 1924 000 Printed Circuit Board 

6-20 
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SAFETY NOTICE 

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

This manual 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 which 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 EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER­
SONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS, SAFE HANDLING 
AND OPERATING PRACTICE, AND RELATED FIRST-AID PROCEDURES (E.G., FOR ELEC­
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 tasks to exercise due care. 

As with all electronic equipment, care should be taken to avoid electrical 
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 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 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 or shields. Always use grounding sticks and short out high volt­
age points before servicing. Never make internal adjustments, perform 
maintenance 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 
circuits, know your equipment and don't take chances. Proper training 
of experienced personnel and observing the above guidelines will help as­
sure safe and continued operation of this equipment. 
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1-1. 

SECTION I 

GENERAL DESCRIPTION 

EQUIPMENT PURPOSE. 

1-2. There are two protection modules (left and right) in the Audio 
Processor System which are identical. Circuits within the module limit the 
amplitude of the high frequency components of the program signal to prevent 
instantaneous overmodulation of the transmitter due to preemphasis. Provi­
sions for preemphasis and deemphasis curve selection are also included. 

1-3. 

1-4. 

TECHNICAL CHARACTERISTICS. 

Table 1-1 lists the technical characteristics of the module . 

WARNING : Disconnect primary power prior to servicing. 

1-1 
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Table 1-1. Electrical Characteristics 

FUNCTION 

Input Signal Level 

Type of Protection 

Frequency Bands 

High Frequency Limiting Ratio 

Clipping Level (High Frequency and 
Broadband) 

Distortion 

Output Signal Level 

Power 

Noise 

Frequency Response 

1-2 

CHARACTERISTIC 

5.3 volts peak 

Clipping or low distortion limiting 
in the high frequency band followed 
by a broadband clipper. 

Two, with crossover at 450 Hz. 

50:1 

Adjustable by controls on the PC board. 

Adjustable. Controlled by HIGH FRE­
QUENCY MODE/SOFT/HARD control on the 
front panel. 

0.71 volt RMS, 2V p-p 

Internal, ±_15 vdc, regulated. ±_20 vdc 
supplied from main frame primary power 
supply. 

70 dB below 2V p-p output over a 20 Hz 
to 20 kHz bandwidth. 

±_0.5 dB, 20 Hz to 20 kHz below control/ 
clipping thresholds. 

WARNING: Disconnect primary power prior to servicing. 
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2-1. GENERAL. 

SECTION II 

INSTALLATION 

2-2. Installation of the protection module is covered in Technical 
Manual 888 1753 001, MSP 100 Audio Processor, Volume I, Section II, Instal­
lation . 

2-1/2-2 

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

SECTION III 

CONTROLS AND INDICATORS 

3-2. Figure 3-1 shows all of the user controls and indicators pro-
vided on the protection module, and table 3-1 describes the function of each 
and its affect on module operation . 

3-1 

WARNING : Disconnect primary power prior to servicing . 
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Figure 3-1. FM Protection Module Controls and Indicators 
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Table 3-1. FM Protection Module Controls and Indicators 

CONTROL/ IN DI CA TOR 

PROTECTION FUNCTION 
ON/OFF, 6S2 

MAXIMUM CONTROL 
OFFSET, 6Rl6 

MAXIMUM GAIN, 6R5 

MINIMUM GAIN, 6Rl7 

MINIMUM CONTROL 
OFFSET, 6R21 

NEGATIVE REFERENCE, 
6R33 

H.F./L.F . BALANCE, 
6Rl01 

INPUT LEVEL, 6Rl27 

OPERATE/ BYPASS 
BALANCE, 6Rll6 

OUTPUT CLAMP, 6Rll3 

POSITIVE REFERENCE, 
6R29 

H.F . CLAMP, 6R91 

FUNCTION 

ON Position: Limits audio components to 
prevent instantaneous overmodulation due 
preemphasis of high frequencies. 
OFF Position: Bypasses the protection 
circuitry. 

Adjusts de output offset of the 4-
quadrant multiplier with 10 vdc control 
voltage input. 

Adjusts maximum gain of the 4-quadrant 
multiplier. 

Trims the 4-quadrant multiplier gain 
with 0.625 vdc control voltage input. 

Adjusts de output offset of multiplier 
buffer to zero with 0.625 vdc control 
voltage input . 

Adjusts the negative reference voltage 
to balance the detector circuit for 
symmetrical limiting. 

Adjusts the relative proportions of high 
and low frequencies in output. 

Adjusts the signal input level. 

Adjusts the output signal to 1 volt peak 
in either the protection or bypass mode. 

Adjusts the output level at which signal 
clipping begins. 

Adjusts the positive reference voltage 
to balance the detector for symmetrical 
limiting. 

Adjusts the level at which high fre­
quency clipping begins . 
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3-4 

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

REF. 

13 

14 

15 

16 

17 

18 

19 

CONTROL/INDICATOR 

H.F. INITIAL GAIN, 
6R64 

DE-EMPHASIS, 6S3 

PRE-EMPHASIS, 6Sl 

STATUS INDICATORS HIGH 
FREQ, 6DS1 

BROADBAND, 6DS2 

LIMIT, 6DS3 

HIGH FREQUENCY MODE/ 
SOFT/HARD, 6R96 

FUNCTION 

Adjusts de control voltage input to 
4-quadrant multiplier to establish 
quiescent high frequency gain before 
clipping or limiting. 

Determines the de-emphasis curve select­
ed as follows: 

6S3 SECTION 
CURVE 1 2 3 

Flat Open Open Open 
25 uSec Closed Open Open 
50 uSec Closed Closed Open 
75 uSec Closed Closed Closed 

Determines the pre-emphasis curve 
selected as follows: 

6Sl SECTION 
CURVE l 2 3 

Flat Open Open Open 
25 uSec Closed Open Open 
50 uSec Closed Closed Open 
75 uSec Closed Closed Closed 

LED, glows when high frequency clipping 
occurs. 

LED, glows when broadband clipping 
occurs. 

LED, glows when limiting occurs. 

Determines the proportions of high fre­
quency limiting and clipping in the out­
put. CCW (SOFT) provides the most 
limiting, least clipping, and least dis­
tortion. CW Rotation provides the most 
clipping and most distortion. 

WARNING: Disconnect primary power prior to servicing. 
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4-1. 

SECTION IV 

PRINCIPLES OF OPERATION 

CIRCUIT DESCRIPTION. 

4-2. Signal input from the limiter module is routed to the protection 
circuits through INPUT LEVEL control 6Rl27 to a preemphasis network where 
25, 50, or 75 microseconds preemphasis may be selected by switch 6Sl. The 
signal is then split into two bands at 450 Hz by lowpass and high pass fil­
ters 6U7A and 6U7C. The high frequency band is applied to four-quadrant 
multiplier 6Ul, where limiting takes place, and to a clamp circuit, 6U8, 
in parallel. HIGH FREQUENCY MODE control 6R96 is used to adjust or balance 
the amount of clipped signal and limited signal which are fed to summing 
amplifier 6UlD. The resultant high frequency signal (output of 6Ul0) is 
then summed with the low frequency signal through H.F./L.F. BALANCE control 
6Rl01. A final broadband clamp circuit, 6Ull, eliminates any peaks caused 
by summation that might result in overmodulation. PROTECTION FUNCTION switch 
6S2 then selects either the protected signal or the unprotected signal and 
applies it to the deemphasis network and output amplifier, 6U7. For dis­
cussion purposes, the circuit is divided into four sections: band splitting, 
high frequency limiting, high frequency clipping, and broadband clipping, as 
shown in figure 4-1. 

4-3. BAND SPLITTING SECTION . 

4-4. The signal enters the module through INPUT LEVEL control 6Rl27 
and attenuator 6Rl25 and 6Rl26 and is applied to 6U7D at a level of 1 volt 
peak. The ac gain of 6U7D established by 6R69, 6R68, and capacitors 6C62, 
6C63, and 6C64. Each of the three capacitors provides 25 microseconds pre­
emphasis; by adding them in parallel through switch 6Sl, 25, 50, or 75 
microseconds preemphasis can be selected. 6U7A and 6U7C work in combination 
to divide the signal into two bands at 450 Hz. At 450 Hz the impedance of 
6C73 is equal to the resistance of 6R76 and the signal level is reduced to 
one half the output of 6U7D at the noninverting input of 6U7A. As fre­
quency increases, 6C73 impedance decreases and less signal is fed to 6U7A. 
The output of 6U7A is subtracted from the broadband signal by 6U7C, whose 
output is the high frequency signal with 3 dB cutoff at 450 Hz. The output 
of 6U7C is ac coupled simultaneously through 6C78 to the high frequency 
limiter (6Ul) and the high frequency clipping circuit (6U8). The output 
of 6U7A is ac coupled through 6Cl23 to summing amplifier 6Ull. 

4-5. HIGH.FREQUENCY LIMITING SECTION. 

4-6. High frequency limiting is controlled by four-quadrant multi-
plier 6Ul, which operates in the two-quadrant mode in the same manner as 
the AGC and limiter multipliers. Input to 6Ul is attenuated 17 dB by 6Rl 
and 6R2 to 1 volt peak maximum at 15 kHz to avoide overdriving the multi­
plier. Quiescent gain of the multiplier circuit, primarily determined by 
6R23, is 27 dB. DC control voltage input to the multiplier is applied 
through voltage controlled current source 6U2D to the X input of 6Ul. The 

4-1 
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input to 6U2D before limiting is +10 vdc. An increase in the high frequency 
signal level above the limiting threshold results in a decrease in de con­
trol voltage and a corresponding decrease in multiplier gain. MINIMUM GAIN 
potentiometer 6Rl7 trims the gain of the circuit for small values of control 
voltage; MAXIMUM CONTROL OFFSET potentiometer adjusts de output offset of 
the multiplier with +10 vdc control voltage; and MINIMUM CONTROL OFFSET 
potentiometer adjusts the output de offset of buffer 6U2C to zero with O vdc 
control voltage. 6R9 and 6Rl0 are collector load resistors for the multi­
plier output circuit. The output of 6Ul is applied to differential amplifier 
6U2C, which buffers the signal and feeds it to limiting peak detector and 
also to the high frequency clipping circuit where it is summed with the 
clipped signal. 

4-6. PEAK DETECTOR CIRCUIT. The output of 6U2C is ac coupled through 
6Cl20 to peak detector buffer 6U2A where it is amplified 20 dB. The peak 
detector circuit (6U3 and 6U5) is balanced for symmetrical clipping by volt­
age divider 6R29, 6R40, 6R43, and 6R33. Potentiometers 6R49 and 6R33 are 
adjusted to establish at +10 vdc reference at the inverting input of 6U3 and 
a -10 vdc reference at the inverting input of 6U5. This causes the 6U3 
output to be -10 vdc and 6U5 output to be +10 vdc which cancel each other 
for a net voltage of zero at the junction of 6R40 and 6R43. Thus, any sig­
nal peak at the 6U3 input in excess of +1.3 volts will appear at the output 
as a positive pulse. Similarly, any signal peak at the input of 6U5 in ex­
cess of -1.3 volts will appear at the output as a negative pulse. 

4-7. The pulses from 6U3 and 6U5 are applied to rectifiers 6U4 and 
6U6. Positive pulses at the inverting input of 6U4 will drive the output 
negative and cut off Darlington transistor 6Ql; the same pulse at the non­
inverting input of 6U6 will drive its output positive and 6Q2 will conduct. 
For negative pulses, 6Ql conducts and 6Q2 is cut off. 6R54 and 6R55 limit 
base current for 6Ql and 6Q2, respectively; 6R56 is the collector load 
for both. The Darlington transistor in the feedback loop of each operational 
amplifier provides large current drive for charging 6C57 and also reduces 
emitter base voltage variations with collector voltage. 

4-8. Capacitor 6C57 is charged by pulses from 6Ql through 6CR4, 6Ll, 
and 6R57, and by pulses from 6Q2 through 6CR6, 6L2, and 6R58. A 10.11 volt 
(0.1 dB) signal peak at the inputs of 6U3 and 6U5 will produce a 4.5 volt 
pulse across 6C57, resulting in a 50:1 limiting ratio. The discharge path 
for 6C57 is through 6R61, 6R63, and 6R64. 6R57 and 6R58 limit surge cur­
rents in the Darlingtons, and 6Ll and 6L2 minimize limiter control voltage 
overshoot. 

• 4-9. The voltage across 6C57 is summed with -10 vdc from voltage 
divider 6R64, 6R63, and 6R61. With no limiting, the voltage across 6C57 is 
zero and the output of 6U2B is approximately +10 vdc. As limiting takes 
place, the voltage across 6C57 goes positive and the output of 6U2B de­
creases. Current (about 2.1 mA) through 6R65 establishes the quiescent 
control voltage of +10 vdc. As the output of 6U2B goes more negative, 
current through 6R65 increases and the control voltage through 6Rl9 to the 
multiplier gain controller drops. 
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4-10. LIMITING INDICATOR CIRCUIT. The noninverting input of compara-
tor 6U15 is held at +10 vdc (in the absence of limiting) by the control volt­
age circuit. The inverting input is held at +9.35 vdc by divider 6R45, 6R46; 
therefore, in this condition, the output is high. Should the control voltage 
drop below +9.35 vdc, 6U15 output will switch to the low state and 6DS3 will 
conduct and glow, providing an indication that limiting is taking place. 

4-11. HIGH FREQUENCY CLIPPING SECTION. 

4-12. The high frequency signal is ac coupled to the clamp circuits 
through 6C78. The clamp circuit on the output of 6U8 accomplishes clipping. 
Diode 6CR8 is a programmable zener whose avalanch voltage is determined by 
the voltage applied to its control lead. This control voltage is derived 
from potentiometer 6R91. Normally 6R91 is adjusted for +6.5 vdc across 6CR8. 
Negative voltages at the 6CR6, 6CR7 junction 6.5 volts will cause conduction 
through 6CR6, 6CR8, and 6CR10; and positive voltage greater than 6.5 volts 
will cause conduction through 6CR7, 6CR8, and 6CR9. Thus, the signal is 
clamped at +6.5 volts. 

4-13. CLIPPING INDICATION CIRCUIT. Comparators 6U14A and 6U14B form 
an OR circuit which monitors the clamp circuit and provides an indication 
when clipping takes place. Voltage divider 6Rl39, 6Rl40, 6R141 establishes 
references of +10.6 vdc at the noninverting input of comparator 6Ul4A, and 
-10.6 vdc at the inverting input of 6U14B. This holds the outputs (wire 
ORed together) high with 6Q3 cut off . 

4-14. The voltage at the junction of 6R85, 6CR7, and 6CR is held at 
+6.5 volts by 6CR8. Below clipping threshold the output of 6U8 will be 10 . 2 
volts or less. The output of 6U8 is fed simultaneously to the inverting 
input of 6Ul4A and the noninverting input of 6Ul4B. A positive peak at the 
inputs in excess of 10.6 volts will cause the outputs to switch (controlled 
by 6Ul4A) low, and a negative peak exceeding 10.6 volts at the input will 
also cause the outputs to switch low (controlled by 6Ul4B). In the low 
state, the base-emitter junction of 6Q3 is forward biased, conduction takes 
place and HIGH FREQ indicator 6DS1 illuminates. At the same time capacitor 
6Cl30 charges to 15 volts. When the comparator again goes high, the capaci­
tor discharges through 6Rl33 and delays the turn off 6Q3, providing a slight 
increase in the brightness of 6DS1 on short peaks. 

4-15. The output of the clamp circuit is fed to current buffer 6U9 
where it is attenuated 16.2 dB. The clipped signal and the limited sig­
nal from 6U2 are summed in summing amplifier 6U10 through HIGH FREQUENCY 
MODE potentiometer 6R96. The adjustment of 6R96 determines the propor­
tionate amount of clipped signal and limited signal which appears in the 
output of 6U10. The high frequency signal from 6Ul0 and the low frequency 
signal from 6U7A are summed in resistors 6Rl00, 6R101, and 6Rl02 to re­
construct the broadband signal. H.F./L.F. BALANCE potentiometer provides 
a fine adjustment of the high frequency/low frequency balance . 

WARNING : Disconnect primary power prior to servicing. 
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4-16. BROADBAND CLIPPING SECTION. 

4-17. The broadband signal is applied to a clamp circuit which is es-
sentially identical to the high frequency clamp circuit (see paragraph 4-11), 
the only difference being the circuit gain. 6 dB of additional gain if re­
quired at this point to compensate for the 6 dB loss that occurred in the 
high frequency clamp. 

4-18. CLIPPING INDICATION CIRCUIT. Broadband clipping indication is 
provided in a circuit which is identical to the high frequency clipping 
indication circuit (see paragraph 4-13), in fact, a single voltage divider 
(6Rl39, 6Rl40, 6Rl41) provides reference voltages for both circuits. Cor­
responding components in each circuit perform identical functions. 

4-19. OUTPUT CIRCUIT. The output of the broadband clamp circuit, 
6Ull, is applied to attenuator 6Rll5, 6Rll6, 6Rll7 where the output is ad­
justed with 6Rll6 for 1 volt peak when the LIMITING FUNCTION switch 6S2 
selects either the protected signal or the unprotected signal from 6U7D. 
Voltage follower 6U7B buffers the output and provides deemphasis. Capaci­
tors 6Cll7, 6Cll8, and 6Cll9 in combination with 6Rl21 provide deemphasis 
of 25, 50, or 75 microseconds selectable by switch 6S3. 
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5-1. GENERAL. 

SECTION V 

MAINTENANCE AND TROUBLESHOOTING 

5-2. This section describes the maintenance and troubleshooting pro-
cedures for the FM protection module. As shown in figure 5-1, reference 
designators are printed on the printed circuit board. In addition, certain 
parts significant to the discussions which follow are flagged. In the text 
and on the schematic (figure 5-2), the reference designators shown on the 
printed circuit board are prefixed with the number 11 611

• For general repair 
and cleaning techniques and a list of recommended test equipment, refer to 
Technical Manual 888 1753 001, Volume I, Section V. 

5-3. ADJUSTMENT PROCEDURES. 

5-4. The procedures which follow require access to components on the 
printed circuit board; therefore, the module cover must be removed and the 
100dule installed with an extender card. Remove eight cross-recessed screws 
and lift off the cover. Care should be taken that the module be properly 
supported on the front panel and inserted straight into the extender card 
connector. 

5-5. 6R91 H.F. CLAMP ADJUSTMENT. Connect an accurate de voltmeter 
to the junction of 6R89 and 6R90. Adjust H.F. CLAMP 6R91 control for +2.9 
+0.05 vdc with respect to ground. 

5-6. 6Rll3 OUTPUT CLAMP ADJUSTMENT. Connect an accurate de voltmeter 
to the junction of 6Rll8 and 6Rll9. Adjust OUTPUT CLAMP 6Rll3 control for 
+2.9 vdc with respect to ground. 

5-7. 6Rl27 INPUT LEVEL AND 6Rl01 H.F./L.F. BALANCE ADJUSTMENT. 

a. Connect the vertical input of an oscilloscope to the junc­
tion of 6CR11 and 6CR12. 

b. Apply a 100 Hz audio signal to the MSP 100 input terminal. 

c. Set the LIMITER FUNCTION switch to ON and adjust the signal 
level until the limiter meter reads upscale. 

d. Adjust INPUT LEVEL 6Rl27 control until the signal is clip­
ped, then back off to just below the threshold of clipping. 

e. Reduce the input signal level and set all COMPRESSION FUNC­
TION, EXPANSION FUNCTION, and LIMITER FUNCTION switches to OFF. Set the 
PROTECTION FUNCTION switch to ON. 

f. Increase the input signal level until clipping begins . 

5-1 
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Figure 5-1. FM Protection Module Parts Layout 
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g. Reduce the input signal level 20 dB and connect an ac volt­
meter to the MSP 100 output terminal. 

h. Switch the input signal frequency alternately from 100 Hz 
to 10 kHz, making sure that the input level does not change. Adjust 6Rl01 
until the voltmeter reading does not change more than 0.1 dB when the fre­
quency is switched. 

j. Set the LIMITER FUNCTION switch to ON and repeat steps a . 
through d. 

5-8. 6Rll6 OPERATE/BYPASS BALANCE ADJUSTMENT. 

a. Set the LIMITER FUNCTION switch to ON. 

b. Apply a 100 Hz audio signal to the MSP 100 input terminals. 
Adjust the signal level until the limiter meter reads slightly upscale. Con­
nect an ac voltmeter to the output terminals. 

c. Switch the PROTECTION FUNCTION switch alternately ON and 
OFF, and adjust OPERATE/BYPASS 6Rll6 control for the same output with the 
switch in either position. 

5-9 . 6R29 POSITIVE REFERENCE AND 6R33 NEGATIVE REFERENCE ADJUSTMENT. 

a. Set the LIMITER FUNCTION switch to ON, and apply a 10 kHz 
audio signal to the MSP 100 input terminals. Adjust the signal level for 
slight limiter meter deflection. 

b. Connect an oscilloscope vertical input to the junction of 
6CR11 and 6CR12. 

c. With the HIGH FREQUENCY MODE (front panel) control in the 
SOFT position, adjust POSITIVE REFERENCE 6R29 control until clipping occurs, 
then back off to just below the threshold of clipping. 

NOTE 

It may be necessary to adjust NEGATIVE REF­
ERENCE 6R33 control CW if the signal stays 
significantly below the clipping threshold. 

d. Move the oscilloscope vertical input probe to the junction 
of 6R59 and 6R61. 

e. Set the oscilloscope coupling control to AC and adjust the 
vertical gain for a convenient display. 

f. Adjust NEGATIVE REFERENCE 6R33 control until the oscillo­
scope displays ramps of equal amplitude occurring at 50 microsecond intervals . 
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5-10. 6R64 H.F. INITIAL GAIN ADJUSTMENT. With no audio input, adjust 
H.F. INITIAL GAIN 6R64 for +10.0 +0.05 vdc at the junction of 6CR16 and 
6R62 with respect to ground. 

5-11. MULTIPLIER 6Ul ADJUSTMENTS. The MAXIMUM GAIN 6R5, MINIMUM GAIN 
6Rl7, MAXIMUM CONTROL OFFSET 6Rll6, and MINIMUM CONTROL OFFSET 6R21 controls 
interact with each other and must be set up as a system. 

a. With no audio input, check the adjustment of H.F. INITIAL 
GAIN 6R64 (paragraph 5-10). Adjust as necessary. 

b. Jumper a 110-ohm resistor between ground and the junction 
of 6Rl9 and 6R65. 

c. Connect a voltmeter to pin 8 of 6U2, and adjust MINIMUM 
CONTROL OFFSET 6R21 control for a 0.00 +0.05 vdc reading on the voltmeter. 

d. Remove the 110-ohm resistor (step b.) and adjust MAXIMUM 
CONTROL OFFSET 6Rll6 control for a 0.00 +0.05 vdc reading on the voltmeter. 

e. Repeat steps c. and d. until 0.00 vdc is obtained under both 
conditions . 

f. Set all COMPRESSION FUNCTION, EXPANSION FUNCTION, and 
LIMITER FUNCTION switches to OFF. Set the PROTECTION FUNCTION switch to ON . 

g. Connect the vertical input of an oscilloscope to the junc­
tion of 6CR11 and 6CR12. 

h. Apply a 100 Hz audio signal to the MSP 100 input terminal. 
Adjust the signal level until clipping just begins as indicated on the os­
cilloscope, then reduce the signal amplitude 20 dB. 

j. 
signal level). 

Switch the signal frequency to 10 kHz (maintain constant 

k. Jumper a 110-ohm resistor between ground and the junction 
of 6Rl9 and 6R65. 

1. With an ac voltmeter, alternately measure the signal at 
pin 4 of 6Ul and pin 8 of 6U2. Adjust MINIMUM GAIN 6Rl7 control for 27 dB 
gain from pin 4 of 6Ul to pin 8 of 6U2. 

m. Remove the 110-ohm resistor (step k.), and adjust MAXIMUM 
GAIN 6R5 for a gain of 27 dB from pin 4 of 6Ul to pin 8 of 6U2. 

n. Repeat steps h. through m. until correct gain tracking is 
achieved. 

p. Repeat steps b. through e. until correct offset is achieved. 
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5-12. TROUBLESHOOTING. 

5-13. If the system does not perform properly, and the problem has 
been traced to the FM protection module, figures 5-3 and 5-4 can be used 
as guides in troubleshooting . 

5-7/5-8 
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CONTROL POSITIONS: 
LIMITER MODU LE 

LIMITER FUNCTION - ON 

F'H PROTECTIO!l MODULE • 
HIGH FREQUENCY MODE - SOFT (FULL CW) 

PRE-EMPHAS I S 6l - AT LEAST ONE POSITION CLOSED 

ADJUST 6 R9 l 

FAULTY 6CR5 , 6R9l 

CHANGE FREQUENCY 
TO l O kHz 

MEASURE DC VOLTAGE 
AT 6CR7 - 6CRl0 

JUNCTION 

YES 

YES 

APPLY lOO HZ SIGNAL. SET 
LEVEL FOR SLIGHT DEFLECTION 

OF LIMITlR HlTlR. 

NO 

IMPROPER LIMITING LEVEL 
ADJUSTMENT, IMPORPER 

6Rl27 SETTING, 6U70 
OSC ILLATING. 

FAULTY 6U3 , 6U4, 
6U5 , 6U6, 6Ql , 

6Q2 , 6CR4 , 6CR5 

6Rl27 , SET TOO LOW, 
FAULTY 6U7 , 6U8, 

6Ul4 , 6Q3 

CHECK AC 
SIGNAL AT 

6U2 , PIN 8 

PERFORM MULTI PL! ER 
ALIGNMENT 

CHECK DC VOLTAGE 
AT 6R65 - 6Rl 9 

JUNCTION 

FAULTY 6Ul 5A , 
6R5) 

YES 

ADJUST 6R64 

FAULTY 6Ul4 , 
6A2 , 6DS2 

YES 

CHECK 6S3 SETTING. 
(SHOULD BE IDENTICAL 

TO 6Sl) 

ADJUST 6Rl l J 

YES 

ADJUST HlGH FREQUENCY 
HOOE TO HARD 

CHECK DC VOLTAGE 
AT ec,.12 - 6CRI~ 

J lNCTION 

YES 

ADJUST 6Rll3 

NO 

HUSURE DC VOLTAGE 
AT 6CRl 2 - 6CRl 5 

JUNCTION 

FAULIY bUJ4 , 
604 

1753-63 

FIGURE 5-3. 
FM PROTECTION MODULE 

TROUBLESHOOTING CHART 
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• 

• Table 5-l. Power Supply Decoupling Networks 

POSITIVE SUPPLY +15 ::0.6 voe NEGATIVE SUPPLY -15 ::0-6 voe 

DEVICE 
PIS COMPONENTS PlN COMPONENTS 

6UI I 6R11, 6C5, 6C6, 6C7 7 6Rl4, 6C8, 6C9, 6Cl0 

6U2 4 6R27 , 6Cl7, 6Cl8, 6Cl9 11 6R26 , 6Cl4, 6Cl5, 6Cl6 

6UJ 7 6RJ8, 6C26, 6C27 , 6C28 4 6RJ9 , 6CJO, 6CJI, 6CJ2 

6U4 7 6R45, 6C42, 6C4J, 6C44 4 6R4 7 , 6C46, 6C47, 6C48 

6U5 7 6R41, 6CJJ, 6CJ4, 6CJ5 4 6R42 , 6CJ7 , 6CJ8 , 6CJ9 

6U6 7 6R49, 6C49, 6C50, 601 4 6R5J , 6C53, 6C54 , 6C55 

6U7 4 6R73, 6C75, 6C76, 6C77 11 6R72 , 6C6 7, 6C68 , 6C69 

6U8 7 6R80, 6C84, 6C85, 6C86 4 6R77, 6C79, 6C80, 6C81 

6U9 7 6R9J, 6C93, 6C94 , 6C95 4 6R92, 6C89, 6C90 , 6C91 

6Ul0 7 6R98, 6CIOI, 6Cl02, 6ClOJ 4 6R97, 6C97, 6C98, 6C99 

6Ull 7 6Rl06, 6Cl09, 6Cll0, 6Clll 4 6Rl05, 6Cl05 , 6Cl06, 6Cl07 

6Ul2 l 6R66, 6C60 
6Ul3 3 6R67, 6C6I 

6Ul4 J 6Rl29 , 6Cl27 , 6028, 6Cl 29 12 6Rl28, 6Cl24, 6Cl25, 6Cl26 

6Ul5 8 6Rl43, 6Cl38 , 6Cl39, 6Cl40 4 6Rl44, 6Cl4I, 6Cl 42, 6Cl43 

• 

CHECK DC VOLTAGE 
AT 6Ul 3, PIN J 

CHECK PRIMARY 
SUPPLY (MAIN 
FRAIIE T. M. ) 

CHECK NEGATIVE 
DC VOLTAGE AT 
6Ul THRU 6Ul I, 
6Ul4 (T ABLES 5) 

NO 

CHECK DC VOLTAGE 
AT 6Ul J, P I N 2 

DEFECTIVE 
6Ul3, 6C61 

YES 

CHECK NEGATIVE 
SUPPLY DECOUPLING 

COMPONENTS 
(TABLE 5- ) 

CHECK DC VOLTAGE 
AT 6Ul2, PIN I 

CHECK PRIMARY 
SUPPLY 

(MAlN FRAME T.H.) 

CHECK POSITIVE DC 
VOLTAGE AT 6U I 

THRU 6Ull, 6Ul4 
(TAl!LE 5- ) 

NO 

CHECK DC VOLTAGE 
AT 6Ul2, PIN 2 

DEFECTIVE 
6Ul2, 6C60 

YES 

CHECK POSITIVE 
SUPPLY DECOUPLING 

COMPONENTS 
(TAl!LE 5- ) 

1753-48 

FIGURE 5-4. 
FM PROTECTION MODULE 

POWER SUPPLY 
TROUBLESHOOTING CHART 
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Rev. B: 10/78 

6-1. INTRODUCTION. 

SECTION VI 

PARTS LIST 

6-2. This section provides a description, reference designator, and 
order number for replaceable electrical parts, assemblies, and selected mec­
hanical parts necessary for proper maintenance of the FM protection module. 
Table 6-1 lists the parts from the protection module assembly and table 6-2 
lists all parts for the printed circuit board assembly. 

6-3. REPLACEABLE PARTS SERVICE. 

6-4. Replacement parts are available 24 hours a day, seven days a 
week from the Harris Service Parts Department. Telephone 217/222-8200 to 
contact the Service Parts Department or address correspondence to Service 
Parts Department, Harris Broadcast Products Division, Harris Corporation, 
P.O. Box 4290, Quincy, Illinois, 62301. 

6-5. TECHNICAL ASSISTANCE. 

6-6. Technical assistance and troubleshooting recommendations are 
available from Harris Field Service Department during normal working hours. 
Emergency technical service is available 24 hours a day. Telephone 217/ 
222-8200 to contact the Field Serivce Department or address correspondence 
to Field Service Department, Harris Broadcast Products Division, Harris 
Corporation, P.O. Box 4290, Quincy, Illinois, 62301. The Harris factory 
may also be contacted through a TWX faciltiy (910-246-3312) or a TELEX 
service (40-4347). 
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Table 6-1. FM Protection Module Assembly - 994 7977 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

358 2064 000 Insert, Red 

992 4953 001 Protection Module Printed Circuit 
Board Assembly (Refer to table 
6-2) 

598 0341 000 Toggle Boot, Black 

650 0271 000 Knob 
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Table 6-2. FM Protection Module Printed Circuit Board - 992 4953 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

Cl,C2 500 0759 000 Capacitor, 100 pF, S00V 2 

C3 500 0844 000 Capacitor, 1000 pF, S00V 1 

C4 500 0759 000 Capacitor, 100 pF, S00V 1 

cs 526 0048 000 Capacitor, 10 uF, 20V 1 

C6,C7 516 0375 000 Capacitor, 0.01 uF, sov 2 

cs 526 0048 000 Capacitor, 10 uF, 20V 1 

C9,Cl0 516 0375 000 Capacitor, 0.01 uF, S0V 2 
,,, 
Cll 526 0350 000 Capacitor, 3.9 uF, 35V 1 

Cl2 500 0809 000 Capacitor, 22 pF, soov 1 

Cl3 500 0759 000 Capacitor, 100 pF, S00V 1 

Cl4 526 0048 000 Capacitor, 10 uF, 20V 1 

Cl5,Cl6 516 0375 000 Capacitor, 0.01 uF, S0V 1 

Cl7 526 0048 000 Capacitor, 10 uF, 20V 1 

Cl8,Cl9 516 0375 000 Capacitor, 0.01 uF, S0V 2 

C20 500 0806 000 Capacitor, 15 pF, soov 1 

C21 500 0759 000 Capacitor, 100 pF' soov 1 

C22,C23 526 0350 000 Capacitor, 3.9 uF, 35V 2 

C24,C25 500 0759 000 Capacitor, 100 pF, soov 2 

C26 526 0048 000 Capacitor, 10 uF, 20V 1 

C27,C28 516 0375 000 Capacitor, 0.01 uF, S0V 2 

C29 500 0806 000 Capacitor, 15 pF' soov 1 

C30 526 0048 000 Capacitor, 10 uF, 20V 1 

C31,C32 516 0375 000 Capacitor, 0.01 uF, S0V 2 
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Table 6-2. FM Protection Module Printed Circuit Board - 992 4953 001 (Continued) • 

REF . SYMBOL HARRIS PART NO. DESCRIPTION 

C33 526 0048 000 Capacitor, 10 uF, 20V 

C34,C35 516 0375 000 Capacitor, 0.01 uF, 50V 

C36 500 0806 000 Capacitor, 15 pF, 500V 

C37 526 0048 000 Capacitor, 10 uF, 20V 

C38,C39 516 0375 000 Capacitor, 0.01 uF, 50V 

C40,C41 500 0759 000 Capacitor, 100 pF, 500V 

C42 526 0048 000 Capacitor, 10 uF, 20V 

C43,C44 516 0375 000 Capacitor, 0.01 uF, 50V 

C45 500 0806 000 Capacitor, 15 pF, 500V 

C46 526 0048 000 Capacitor, 10 uF, 20V 

C47,C48 516 0375 000 Capacitor, 0.01 uF, 50V 

C49 526 0048 000 Capacitor, 10 uF, 20V 

C50,C51 516 0375 000 Capacitor, 0.01 uF, 50V 

C52 500 0806 000 Capacitor, 15 pF, 500V 

C53 526 0048 000 Capacitor, 10 uF, 20V 

C54,C55 516 0375 000 Capacitor, 0.01 uF, 50V 

C56 522 0391 000 Capacitor, : 1000 uF, 15V 

C57 526 0050 000 Capacitor, 1 uF, 35V 

C58 500 0759 000 Capacitor, 100 pF, 500V 

C59 500 0804 000 Capacitor, 10 pF, 500V 

C60,C61 526 0050 000 Capacitor, 1 uF, 35V 

C62,C63,C64 500 0781 000 Capacitor, 2200 pF, 500V 
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Table 6-2. FM Protection Module Printed Circuit Board - 992 4953 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

C65 500 0759 000 Capacitor, 100 pF, 500V 1 

C66 500 0806 000 Capacitor, 15 pF, 500V 1 

C67,C68 516 0375 000 Capacitor, 0.01 uF, 50V 2 

C69 526 0048 000 Capacitor, 10 uF, 20V 1 

C70 500 0759 000 Capacitor, 100 pF, 500V 1 

C71 500 0813 000 Capacitor, 33 pF, 500V 1 

C72 500 0759 000 Capacitor, 100 pF, 500V 1 

C73 508 0412 000 Capacitor, 0.047 uF, 50V 1 

C74,C75,C76 516 0375 000 Capacitor, 0.01 uF, 50V 3 

en 526 0048 000 Capacitor, 10 uF, 20V 1 

C78 526 0101 000 Capacitor, 47 uF, 6V 1 

C79,C80 516 0375 000 Capacitor, 0.01 uF, 50V 2 

C81 526 0048 000 Capacitor, 10 uF, 20V 1 

C82 500 0759 000 Capacitor, 100 pF, 500V 1 

C83 500 0813 000 Capacitor, 33 pF, 500V 1 

C84,C85 516 0375 000 Capacitor, 0.01 uF, 50V 2 

C86 526 0048 000 Capacitor, 10 uF, 20V 1 

C87 500 0806 000 Capacitor, 15 pF, 500V 1 

C88 500 0809 000 Capacitor, 22 pF, 500V 1 

C89, C90 516 0375 000 Capacitor, 0.01 uF, 50V 2 

C91 526 0048 000 Capacitor, 10 uF, 20V 1 

C92 500 0759 000 Capacitor, 100 pF, 500V 1 
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Table 6-2. FM Protection Module Printed Circuit Board - 992 4953 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

C93,C94 516 0375 000 Capacitor, 0.01 uF, 50V 2 

C95 526 0048 000 Capacitor, 10 uF, 20V 1 

C96 500 0759 000 Capacitor, 100 pF, 500V 1 

C97,C98 516 0375 000 Capacitor, 0.01 uF, 50V 2 

C99 526 0048 000 Capacitor, 10 uF, 20V 1 

Cl00 500 0819 000 Capacitor, 51 pF, 500V 1 

Cl01,Cl02 516 0375 000 Capacitor, 0.01 uF, 50V 2 

Cl03 526 0048 000 Capacitor, 10 uF, 20V 1 

C104 500 0759 000 Capacitor, 100 pF, 500V 1 

Cl05,Cl06 516 0375 000 Capacitor, 0.01 uF, 50V 2 

Cl07 526 0048 000 Capacitor, 10 uF, 20V 1 

Cl08 500 0759 000 Capacitor, 100 pF, 500V 1 

Cl09,Cll0 516 0375 000 Capacitor, 0.01 uF, 50V 2 

Clll 526 0048 000 Capacitor, 10 uF, 20V 1 

Cll2 500 0806 000 Capacitor, 15 pF, 500V 1 

Cll3 500 0809 000 Capacitor, 22 pF, 500V 1 

Cll4 500 0813 000 Capacitor, 33 pF' 500V 1 

Cll5 516 0375 000 Capacitor, 0.01 uF, 50V 1 

Cll6 500 0759 000 Capacitor, 100 pF, 500V 1 

Cll7 ,Cll8,Cll9 500 0781 000 Capacitor, 2200 pF, 500V 3 

Cl20,Cl21 526 0101 000 Capacitor, 47 uF, 6V 2 

Cl22 516 0375 000 Capacitor, 0.01 uF, 50V 1 

Cl23 526 0101 000 Capacitor, 47 uF, 6V 1 

Cl24,C125 516 0375 000 Capacitor, 0.01 uF, 50V 2 
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• Table 6-2. FM Protection Module Printed Circuit Board - 992 4953 001 (Continued) 
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REF . SYMBOL 

Cl26 

Cl27,Cl28 

Cl29 

Cl30,Cl31 

Cl32 thru Cl35 

Cl36, Cl37 

Cl38 

Cl39,Cl40 

Cl41 

Cl42,Cl43 

Cl44 

CR1,CR2,CR3 

CR4 thru CR7 

CR8 

CR9 thru CR12 

CR13 

CR14,CR15 

CR16 

DS1,DS2,DS3 

Ll,12 

Ql,Q2 

Q3,Q4 

HARRIS PART NO. DESCRIPTION QTY. 

526 0048 000 Capacitor, 10 uF, 20V 1 

516 0375 000 Capacitor, 0.01 uF, 50V 2 

526 0048 000 Capacitor, 10 uF, 20V 1 

508 0412 000 Capacitor, 0.047 uF, 50V 2 

500 0759 000 Capacitor, 100 pF, 500V 4 

516 0375 000 Capacitor, 0.01 uF, 50V 2 

526 0048 000 Capacitor, 10 uF, 20V 1 

516 0375 000 Capacitor, 0.01 uF, 50V 2 

526 0048 000 Capacitor, 10 uF, 20V 1 

516 0375 000 Capacitor, 0.01 uF, 50V 2 

500 0759 000 Capacitor, 100 pF, 500V 1 

384 0205 000 Diode, 1N914 3 

384 0321 000 Diode, HP 2800 4 

382 0520 000 Diode, Zener, TL430 1 

384 0321 000 Diode, HP2800 4 

382 0520 000 Diode, Zener, TL430 1 

384 0321 000 Diode, HP2800 2 

384 0205 000 Diode, 1N914 1 

384 0662 000 Diode, LED, Red 3 

494 0419 000 Inductor, 1 MHy 2 

380 0179 000 Transistor, MPS-U45 2 

380 0112 000 Transistor, 2N5087 2 
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Table 6-2. FM Protection Module Printed Circuit Board - 992 4953 001 (Continued) • 

REF . SYMBOL HARRIS PART NO. DESCRIPTION 

Rl 548 1401 000 Resistor, 12.lk ohm, l/4W, 1% 

R2 548 0279 000 Resistor, 2.0k ohm, l/4W, 1% 

R3 548 0312 000 Resistor, 3.0lk ohm, l/4W, 1% 

R4 548 0278 000 Resistor, 200 ohm, l/4W, 1% 

RS 550 0813 000 Potentiometer, 2k ohm 

R6 540 1111 000 Resistor, !Ok ohm, l/2W, 5% 

R7 ,R8 540 1115 000 Resistor, 470 ohm, l/2W, 5% 

R9 540 1165 000 Resistor, 3.3k ohm, l/2W, 5% 

RIO 548 0312 000 Resistor, 3.0lk ohm, l/4W, 1% 

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

Rl2 548 0312 000 Resistor, 3.0lk lhm, l/4W, 1% 

Rl3 548 0559 000 Resistor, 825 ohm, l/4W, 1% 

Rl4 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

Rl5 540 1114 000 Resistor, 4.7k ohm, l/2W, 5% 

Rl6,Rl7 550 0797 000 Potentiometer, 50k ohm 

Rl8 540 1319 000 Resistor, 510k ohm, l/2W, 5% 

Rl9 548 1361 000 Resistor, !Ok ohm, l/4W, 1% 

R20 548 1358 000 Resistor, 6.65k ohm, l/4W, 1% 

R21 550 0813 000 Potentiometer, 2k ohm 

R22 540 1159 000 Resistor, 100k ohm, l/4W, 5% 

R23 548 0607 000 Resistor, 7.Sk ohm, l/4W, 1% 

R24 548 0318 000 Resistor, lk ohm, l/4W, 1% 
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Table 6-2. FM Protection Module Printed Circuit Board - 992 4953 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

R25, R26, R27 540 1102 000 Resistor, 100 ohm, l/2W, 5% 3 

R28 548 1402 000 Resistor, 9.09k ohm, l/4W, 1% 1 

R29 550 0623 000 Potentiometer, 5k ohm 1 

R31,R32 540 1182 000 Resistor, 2.2k ohm, l/2W, 5% 2 

R33 550 0623 000 Potentiometer, 5k ohm 1 

R34 540 1137 000 Resistor, 3.9k ohm, l/2W, 5% 1 

R35 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R36,R37 540 1116 000 Resistor, lk ohm, l/2W, 5% 2 

R38,R39 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R40 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R41,R42 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R43 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R44,R45 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R46 540 1104 000 Resistor, 2k ohm, l/2W, 5% 1 

R47 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R48 540 1194 000 Resistor, 13k ohm, l/2W, 5% 1 

R49 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R50 540 1104 000 Resistor, 2k ohm, l/2W, 5% 1 

R51 540 1208 000 Resistor, llk ohm, l/2W, 5% 1 

R53,R54,R55 540 1102 000 Resistor, 100 ohm, l/2W, 5% 3 

R56 540 1116 000 Resistor, lk ohm, l/2W, 5% 1 
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Table 6-2. FM Protection Module Printed Circuit Board - 992 4953 001 (Continued) • 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

R57,R58 540 1224 000 Resistor, 39 ohm, l/2W, 5% 

R59 540 1116 000 Resistor, lk ohm, l/2W, 5% 

R60 540 1171 000 Resistor, 12k ohm, l/2W, 5% 

R61,R62 540 1107 000 Resistor, 20k ohm, l/2W, 5% 

R63 540 1143 000 Resistor, 24k ohm, l/2W, 5% 

R64 550 0626 000 Potentiometer, 10k ohm 

R65 540 1193 000 Resistor, 2 .4k ohm, l/2W, 5% 

R66,R67 540 1151 000 Resistor, 10 ohm, l/2W, 5% 

R68 540 1180 000 Resistor, 360 ohm, l/2W, 5% 

R69 548 0282 000 Resistor, llk ohm, l/4W, 1% 

R70, R71 548 1357 000 Resistor, 4.64k ohm, l/4W, 1% 

R72,R73 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R74,R75 548 1357 000 Resistor, 4.64k ohm, l/4W, 1% 

R76 540 1154 000 Resistor, 7.5k ohm, l/2W, 5% 

R77 548 0607 000 Resistor, 7.5k ohm, l/4W, 1% 

R78 548 1357 000 Resistor, 4.64k ohm, l/4W, 1% 

R79,R80 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R81 548 0416 000 Resistor, 30.lk ohm, l/4W, 1% 

R82 540 1129 000 Resistor, 1.5k ohm, l/2W, 5% 

R83,R84 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

R85 548 0279 000 Resistor, 2.0k ohm, l/4W, 1% 

R86 548 1357 000 Resistor, 4.64k ohm, l/4W, 1% 

R87 540 1111 000 Resistor, 10k ohm, l/2W, 5% 
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Table 6-2. FM Protection Module Printed Circuit Board - 992 4953 001 (Continued) 

REF . SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

R88 548 0416 000 Resistor, 30.lk ohm, l/4W, 1% 1 

R89 548 1357 000 Resistor, 4.64k ohm, l/4W, 1% 1 

R90 540 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

R91 550 0626 000 Potentiometer, 10k ohm 1 

R92,R93 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R94 548 1357 000 Resistor, 4.64k ohm, l/4W, 1% 1 

R95 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R96 550 0932 000 Potentiometer, 5k ohm, 2W 1 

R97,R98 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R99 540 1122 000 Resistor, 47k ohm, l/2W, 5% 1 

Rl00 548 1357 000 Resistor, 4.64k ohm, l/4W, 1% 1 

Rl0l 550 0625 000 Potentiometer, 500 ohm 1 

Rl02 548 1357 000 Resistor, 4.64k ohm, l/4W, 1% 1 

Rl03 thru Rl06 540 1102 000 Resistor, 100 ohm, l/2W, 5% 4 

Rl07 548 0279 000 Resistor, 2.0k ohm, l/4W, 1% 1 

Rl08 548 0416 000 Resistor, 30.lk ohm, l/4W, 1% 1 

Rl09 540 1129 000 Resistor, 1. 5k ohm, l/2W, 5% 1 

Rll0 548 1403 000 Resistor, 2.49k ohm, l/4W, 1% 1 

Rlll 548 1357 000 Resistor, 4.64k ohm, l/4W, 1% 1 

Rll2 540 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

Rll3 550 0626 000 Potentiometer, 10k ohm 1 

Rll4 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 
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Table 6-2. FM Protection Module Printed Circuit Board - 992 4953 001 (Continued) • 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

Rll5 548 1406 000 Resistor, 73.2k ohm, l/4W, 1% 

Rll6 550 0813 000 Potentiometer, 2k ohm 

Rll7 548 1405 000 Resistor, 12.4k ohm, l/4W, 1% 

Rll8 548 1357 000 Resistor, 4.64k ohm, l/4W, 1% 

Rll9 540 llll 000 Resistor, 10k ohm, l/2W, 5% 

Rl20 548 1404 000 Resistor, ll. 3k ohm, l/4W, 1% 

Rl21 540 1322 000 Resistor, 10 Megohm, l/2W, 5% 

Rl22 540 1208 000 Resistor, llk ohm, l/2W, 5% 

Rl23 540 1102 000 Resistor, 100 ohm, l/2W, 5% 

Rl24 540 ll22 000 Resistor, 47k ohm, l/2W, 5% 

Rl25 540 lll6 000 Resistor, lk ohm, l/2W, 5% 

Rl26 540 ll65 000 Resistor, 3.3k ohm, l/2W, 5% 

Rl27 550 0813 000 Potentiometer, 2k ohm 

Rl28, Rl2 9 540 ll02 000 Resistor, 100 ohm, l/2W, 5% 

Rl30 540 1138 000 Resistor, 3k ohm, l/2W, 5% 

Rl31 540 1212 000 Resistor, 220k ohm, l/2W, 5% 

Rl32 540 1138 000 Resistor, 3k ohm, l/2W, 5% 

Rl33 540 1116 000 Resistor, lk ohm, l/2W, 5% 

Rl34 540 1138 000 Resistor, 3k ohm, l/2W, 5% 

Rl35 540 1212 000 Resistor, 220k ohm, l/2W, 5% 

Rl36 540 1138 000 Resistor, 3k ohm, l/2W, 5% 

Rl37 540 1116 000 Resistor, lk ohm, l/2W, 5% 

Rl38,Rl39 548 1391 000 Resistor, 4.12k ohm, l/4W, 1% 
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Table 6-2. FM Protection Module Printed Circuit Board - 992 4953 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

Rl40 548 0997 000 Resistor, 20k ohm, 1/ 4W, 5% 1 

Rl41, Rl42 540 1116 000 Resistor, lk ohm, l/2W, 5% 2 

Rl43, Rl44 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

Rl45 548 1357 000 Resistor, 4.64k ohm, l/4W, 1% 1 

Rl46 548 0997 000 Resistor, 20k ohm, l/4W, 1% 1 

Rl47 540 1105 000 Resistor, 5.lk ohm, l/2W, 1% 1 

Rl48 548 0318 000 Resistor, lk ohm, l/4W, 1% 1 

Sl 604 0853 000 Switch, Mini Dip 3PST 1 

S2 604 0854 000 Switch, DPST 1 

S3 604 0853 000 Switch, Mini Dip 3PST 1 

Ul 382 0480 000 Integrated Circuit, MC1595L 1 

U2 382 0519 000 Integrated Circuit, TL084CN 1 

U3 thru U6 382 0219 000 Integrated Circuit, NE531V 4 

U7 382 0519 000 Integrated Circuit, TL084CN 1 
-

U8 thru Ull 382 0219 000 Integrated Circuit, NE531V 4 

Ul2 382 0359 000 Integrated Circuit, MC7815CP 1 

Ul3 382 0360 000 Integrated Circuit, MC7915CP 1 

Ul4 382 0521 000 Integrated Circuit, LM339N 1 

Ul5 382 0522 000 Integrated Circuit, LM393N 1 

XU1,XU2 404 0505 000 Socket, 14 Pin 2 

XU3 thru XU6 404 0504 000 Socket, 8 Pin 4 

XU7 404 0505 000 Socket, 14 Pin 1 
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Table 6-2. FM Protection Module Printed Circuit Board - 992 4953 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

XU8 thru XUll 404 0504 000 Socket, 8 Pin 4 

XU14 404 0505 000 Socket, 14 Pin 1 

XU15 404 0504 000 Socket, 8 Pin 1 

843 1898 001 Printed Circuit Board 1 
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SAFETY NOTICE 

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

This manual is intended a6 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 which 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 EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER­
SONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS, SAFE HANDLING 
AND OPERATING PRACTICE, M'D RELATED FIRST-AID PROCEDURES (E.G., FOR ELEC­
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 tasks to exercise due care. 

As with all electronic equipment, care should be taken to avoid electrical 
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 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 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 or shields. Always use grounding sticks and short out high volt­
age points before servicing. Never make internal adjustments, perform 
maintenance 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 
circuits, know your equipment and don't take chances. Proper training 
of experienced personnel and observing the above guidelines will help as­
sure safe and continued operation of this equipment. 
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1-1. GENERAL . 

SECTION I 

GENERAL DESCRIPTION 

1-2. The AM prot ec tion module together with the limiter module pro-
vides asymmetry favo r i n g positive peaks and absolute modulation control. 
Also included are a trans i ent c lipper circuit, an asymmetry detector, and 
an automatic polarity reversal c ircuit. 

1-3. ELECTRICAL CHARACTERISTICS. 

1-4. Electrical cha r ac t e ristics of the AM protection module are pre-
sented in table 1-1 . 

1-1 
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Table 1-1. AM Protection Module Electrical Characteristics 

FUNCTION 

Input Signal Level 

Output Signal Level 

Frequency Response 

Harmonic Distortion 

Intermodulation Distortion 

Signal to Noise Ratio 

Limiter Input/Output Ratio 

Protection Circuit 

Transient Clipping Level 

Polarity Reversal: 

Element 

Activation 

Power Input 

1-2 

CHARACTERISTIC 

5.3 volts, peak. 

5.3 volts, peak. 

±_0.5 dB, 20 Hz to 20 kHz. 

0.15 % or less, 20 Hz to 20 kHz at 
5 volts, peak input. 

0.5% or less using SMPTE method. 

80 dB or greater below 5.1 volts, 
peak. 

10:0.3 minimum over a 20 Hz to 20 kHz 
bandwidth. 

Asymmetrical detector driving limiter 
module gain controller with series 
transient output clipper. 

Adjustable. Factory set within 0.3 dB 
of steady state output limit. 

Analog switch. 

Activates at 5% or greater asymmetry 
at 100% negative modulation, signal 
pause, and waveform zero crossing. 

+20 vdc supplied from main frame pri­
mary power regulators. 
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2-1 . GENERAL . 

SECTION II 

INSTALLATION 

2- 2 . Installation of the AM protection module is covered in Technical 
Manual 888 1753 001 , MSP 100 Audio Processor System, Section II. 

NOTE 

WHEN THE MSP-100 IS USED AS AN AM 

UNIT, IT IS IMPERATIVE THAT THE ( •) CODED 

LEFT OUTPUT TERMINAL BE CONNECTED TO 

THE TRANSMITTER INPUT AUDIO TERMINAL 

THAT PRODUCES POSITIVE MODULATION . 

WARN ING : Disconnect primary power prior to serv ic ing . 
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3-1. GENERAL. 

SECTION III 

CONTROLS AND INDICATORS 

3-2. Figure 3-1 shows the AM protection module controls and indicators 
and tabl e 3-1 describes the functions of each. 

3-3. PAUSE SENSITIVITY SETTING. 

3-4. The pause sensitivity section of the AM protection module must 
sense a reduction in program level of -lOdB, -2OdB, or -3OdB from limiting 
threshold to activate the auto polarity reversal circuitry. Switch settings 
to achieve the desired sensitivity are listed below. 

-lOdB 
-2OdB 
-3OdB 

S4-l 
open 
open 

closed 

S4-2 
open 

closed 
open 

S4-3 
closed 

open 
open 

3-5. While auto polarity reversal switching occurs exactly at zero 
crossing, the resulting phase inversion and amplitude increase produces a 
barely audible discontinuity. This discontinuity is most noticeable at the 
-lOdB pause level . 

3-6. If average program level is relatively high, as in pop, rock, 
and country music formats, the -lOdB pause level is ideal since it provides 
the maximum possible amount of positive asymmetrical modulation. However, if 
average program level is relatively low and there are numerous pauses, as in 
news, variety, and talk show formats, a -2OdB or -3OdB pause level may be more 
desirable. Experiment with your format to determine which switch setting 
gives the best results . 

3-1 
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Figure 3-1. AM Protection Module Controls and Indicators 
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Table 3-1. AM Protection Module Controls and Indicators 

CONTROL/INDICATOR 

POLARITY + 

AUTO SWITCH 

POLARITY -

+ PEAKS 

PROGRAM METER+/-

MODE ON/OFF 

POS SYM 6R77 

POS CLIP 6R74 

PAUSE SENSITIVITY 

NEG CLIP 6R83 

FUNCTION 

LED indicates AM protection and limiter 
modules are operating in the noninvert­
ing mode. 

Allows selection of AM protection and 
limiter modules signal polarity either 
manually or automatically by the polarity 
reversal circuit. 

LED indicates AM protection and limiter 
modules are operating in the signal in­
verting mode . 

Adjusts the degree of asymmetrical 
modulation. 

Permits program meter display of rela­
tive modulation due to positive or nega­
tive peaks as selec ted . 

Enables or disables the AM protection 
and limiter modules . 

Permits adjustment for symmetrical 
positive and negative clipping when+ 
PEAK control is in the 100% position. 

Permits adjustment of the level at whict 
positive clipping occurs. 

Permits selection of pause activation at 
signal levels of -10, -20, or -30db 
below limiting level. 

Permits adjustment of the level at which 
negative clipping occurs . 

3-3/3-4 
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4-1. 

SECTION IV 

PRINCIPLES OF OPERATION 

CIRCUIT DESCRIPTION. 

4-2. As shown in figure 4-1, the AM protection module circuit consists 
of five functional sections: 1) the auto polarity reversal section, 2) the 
zero crossing detector section, 3) the asymmetry detector sections, 4) the 
pause detector section, and 5) the series clipper and control section. The 
five sections are discussed in the following paragraphs. 

4-3. SERIES CLIPPER AND CONTROL SECTION. 

4-4. CONTROL CIRCUIT. The audio signal from the limiter module is 
applied simultaneously to the series clipper circuit, 6UlC, 6UlD, and 6UllA, 
and to the control circuit, 6UllB, 6UllC, and 6UllD. Voltage divider, 6R82, 
6R83, 6R84, establishes negative bias voltages for 6UlD and 6UllC, and voltage 
divider, 6R76, 6R77, 6R79, establishes positive bias voltages for 6UlC and 
6UllB. The voltage at the noninverting input of 6UllC is held at -5 vdc. 
When negative peaks exceed 5.1 volts, 6CR21 conducts and pulses which exceed 
5.1 volts are amplified 20 dB. The resultant waveform at the junction of 
6CR22 and 6R87 pulses from zero to some positive voltage. Similarly, the non­
inverting input of 6UllB is biased at +5 vdc and positive peaks which exceed 
5.1 volts are amplified and appear as pulses from zero to some negative 
voltage at the junction of 6CR19 and 6R89. 6CR23 provides a ground return 
path for 6R89 when 6CR19 is reversed biased. 

4-5. Rotating the +PEAKS control, Rl, towards 130% (less resistance) 
causes the voltage at the noninverting input of 6UllB to rise, raising the 
threshold of positive peak amplification, and allowing asymmetrical modula­
tion. Differential amplifier, 6UllD, amplifies the difference of the two 
signals (positive and negative pulses) by 4 (12 dB) and produces a train of 
positive pulses. The pulses are routed to the limiter module through diode 
6CR24 which isolates the limiter attack selection circuit from 6UllD when 
its output is low. 

4-6. SERIES CLIPPER CIRCUIT. When the audio signal voltage (from the 
limiter module) at the anode of 6CR15 becomes more negative than one diode 
drop above the voltage at the output of 6UlD, 6CR15 ceases to conduct and 
the negative peak is clipped. Adjustment of NEG. CLIP control, 6R83, varies 
the bias voltage at the noninverting input of 6UlD (and thus the output volt­
age), providing a means for varying the level at which negative clipping 
occurs. Positive peak clipping is accomplished by 6CR16 in conjunction with 
6UlC. POS. SYM. control, 6R77 is set for symmetrical detection by 6UllB 
and 6UllC(with +PEAKS control, 6Rl, at 100%), then the positive clipping 
level is controlled by adjusting the gain of 6UlC with POS. CLIP control , 
6R74. When the signal voltage at the cathode of 6CR16 exceeds one diode 
drop below the output voltage of 6UlC, 6CR16 ceases to conduct and the posi­
tive peak is clipped. Decreasing the resistance of +PEAKS control, 6Rl will 
increase the positive bias at the noninverting input of 6UlC and raise the 
threshold of clipping in 6CR16 . 
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4-7. PAUSE DETECTOR SECTION. The output of the series clipper circuit, 
buffered by voltage follower 6UllA, is routed to the precision r ec tifiers in 
the pause detector circuit. 6U2A passes only positive half cycles , and 6U2B 
passes only negative half cycles. The outputs of 6U2A and 6U2B are subtracted 
in differential amplifier 6U2C yielding a series of positive go ing pulses. 
These pulses are clamped at zero to +5.6 volts by zener diode 6CR14 to pre­
vent overdrive of 6U3D which is powered by ±8 vdc. 

4-8. Positive pulses from 6U2C are applied to comparator, 6U3D . The 
switching threshold of 6U3D is determined by the setting of PAUSE SENSITI­
VITY switch, 6S4 . By closing various combinations of this switch, the thres­
hold can be set from +0.1 vdc to about +1.3 vdc. With no input signal, the 
output of 6U3D is held low by the bias voltage at its inverting input. When­
ever the pulses from 6U2C exceed the threshold set by 6S4, the output of 
6U3D goes high and remains high until the pulse input drops below the thres­
hold, at which time 6U3D switches low again. The result is a train of rec­
tangular pulses which a r e applied to retriggerable one shot, 6U5A. The out­
put pulse width of 6U5A is approximately 50 milliseconds unless another 
trigger pulse occurs at its input, in which case the output pulse will be 
extended an additional 50 milliseconds. As long as trigger pulses from 6U3D 
are received at 50 millis~cond (or shorter) intervals, the Q output of 6U5A 
will remain high and the Q output will remain low. Wh~n the audio signal ceases, 
6U5A will time out, the Q output will go low, and the Q output will go high, 
indicating a pause in the program . 

4-9. ASYMMETRY DETECTOR SECTION. 

4-10. The outputs of 6U2A and 6U2B are applied to an averaging circuit 
at the input of inverting amplifier 6U2D through diodes , 6CR5 and 6CR6. 
~egative signal peaks are averaged by 6R23, 6Cl3, and 6R25, and positive peaks 
are averaged by 6R22, 6Cl2, and 6R24. The positive and negative voltages 
are summed at the inve rting input of 6U2D and amplified by 3 (9 dB). With a 
symmetrical audio signal, the voltage will cancel and the output of 6U2D 
will be zero. If the negative peaks are of higher amplitude than the positive 
peaks, the output of 6U2D will go negativ:; conversely , higher level positive 
peaks will drive the 6U2D output positiv~, thus an indication of the type and 
degree of signal asymmetry is provided . 

4-11. Comparator 6l16B is held low by the negative t hreshold established 
by 6R29 and 6R30; fil'6A is held high by the positive threshold at its non­
inverting input established by 6R31 and 6R32. During positively asymmetrical 
input conditions the output of 6V6A goes low, holding the Q output o f 6U7A 
low. During negatively asymmetrical input conditions the output of 6U6B goes 
high, driving the Q output of 6U7A high, Also, the outp ut of 6U6B is anded 
with the Q output of 6U1A , disabling the asymmetry detector during pauses. 
If negative asymmetry exceeding 5% is detected and sometime later a pause 
occurs, the auto polarity reversal circuiting will activate. 6U7A is cleared 
after polarity reversal. If negative asymmetry exceeding 5% has been detected 
and positive asymmetry exceedin g 10% is detected before a pause occurs , the 
Q output of 6P7A will again go low . 
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4-12 . ZERO CROSSING DETECTOR SECTION . 

4-13 . The program signal is applied simultaneously to comparators 6U3A 
and 6U3B. When the audio signal crosses the zero volt threshold in the posi­
tive direction , 6U3A output will go low and 6ll3B output will go high; when 
the audio signal crosses zero in the negative direction, 613A and 6U3B change 
states . The result is rectangular output pulses on alternate half cycles 
of the audio signal . These rectangular pulses are rlifferentiated by 6Rl3 , 
6C8 and 6Rl5 , and 6Rl4, 6C7 , and 6Rl6 . The result is a series of voltage 
spikes at the inputs of inverters 6U4A and 6U4B, occurring at the instant 
of signal zero crossing. The positive going spikes have no effect on the 
inverters, but the negative going spikes result in positive output pulses 
of short duration at the iunction of 6CR9 and 6CR10 each time th e audio 
signal crosses zero . 

4-14 . AUTO POLARITY REVERSAL SECTION. 

4-15 . Comparator 6U3C is connected as an AND ga te; its output will be 
high only if the pause detector output (through 6R48) , the zero crossing 
detector output (through 6R49), and the asymmetry detector output (through 
6R47) are all positive simultaneously . If any one of the three detectors 
goes low , 6l'3C also switches low . 

4-16 . The output pulse from 6U3C is inverted by 6U4C and applied to 
one shot 6USB whic.b_ is triggered on the low to high transition. When 6USB 
is triggered , its Q output goes low inhibiting flip flop 6U7A and its Q out­
put goes high toggling flip flop 6U7B. To prevent polarity reversal at an 
audio rate under worst case signal conditions , the pulse duration of 6U5B 
is set at 70 milliseconds . 

q-17 . Flip flop 6U7B drives bilateral switch, 6U8 through isolation 
resistor, 6R55 , when th e POLARITY switch , 6S2, is in th e AUTO position. 
With 6S2 in either the+ or - position, auto polarity reversal is inhibited . 
Sections A and B of 6U8 are cross connected to minimize even order harmonic 
dis tort ion components. Polarity reversal is accomplished i n 6U8 and 6UlB . 
When section A of 6U8 is closed, 6U1B becomes an inverting amplifier, with 
section A of 6U8 open, 6U1B is a noninverting amplifier . Section C of 6U8 
illuminates 6DS2 when polarity inversion exists, and section D which is 
driven via inverter 6U4F, illuminates 6DS1 when polarity is not inverted. 

4-18. AUTOMATIC RESET . 

4-19 . Inverters 6P4D and 6C4E provide automatic reset for 6U5A, 6U5B, 
and 6U7B when power is ini t ially applied to the system . 6C20 is initially 
discharged placing a low logic level at the clear input of 6U7B and the re­
set inputs of 6U5A and 6USB which resets the detector circuits . 6C20 charges 
towards the positive supply when power is applied . When the voltage at the 
input of inverte r 6l4E reaches the trip point, 6U4E and 6U4D change states, 
enabling 6USA , 6U5B, and 6U7B. 
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5-1. GENERAL. 

SECTION V 

MAINTENANCE AND TROUBLESHOOTING 

5-2. This section describes the maintenance and troubleshooting pro-
cedures for the AM protection module. Locations of parts are shown on figure 
5-1. In the text and on the block diagram (figure 4-1), reference designators 
shown are prefixed with the number 11 611

• If the system malfunctions, and the 
problem is traced to the protection module, figure 7-2 may be used as a guide 
for troubleshooting. For general repair and cleaning techniques and a list of 
recommended test equipment, refer to Technical Manual 888 1753 001 Volume I, 
Section V. 

5-3. MODULE ADJUSTMENTS. 

5-4. Before attempting to adjust the AM protection module, assure that 
all limiter module adjustments have been properly made. Refer to Section V 
of the limiter module technical manual, 888 1753 400, for adjustment proce­
dures. Adjust the AM protection module as follows: 

a. Remove the limiter module and install the AM protection 
module using a card extender . 

b. Connect an audio signal generator set at 1 kHz and 6 volts, 
peak (4.25 volts RMS, +15 dBm) to pin 45 with common connected to pin 71. 

5-5. POSITIVE SYMMETRY (6R77) ADJUSTMENT. 

a. Rotate +PEAKS, 6Rl, fully CCW (100%) and connect an oscil­
loscope vertical input to pin 14 of 6Ull. 

b. Adjust the audio signal generator for 5-volt peak-to-peak 
pulses on the oscilloscope. 

c. Adjust 6R77 for equal amplitude pulses at 500 uSec intervals. 

5-6. NEGATIVE CLIP (6R83) ADJUSTMENT. 

a. Remove the audio signal generator and apply a normal program 
signal to the MSP-100 input. 

b. Install the limiter module. Set the LIMITER FUNCTION and 
PROTECTION FUNCTION switches to ON. Set the limiter ATTACK TIME to MANUAL 
and FAST (CCW). 

c. Measure the peak negative output at pin 61 of the AM pro­
tection module with a de-coupled oscilloscope . 

WARNING : Disconnect primary power prior to servicing. 
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d. Set the limiter ATTACK TIME to SLOW (CW) and adjust 6R83 
until the peak negative output is within 0.2 volt of the amplitude observed 
in step c. 

5-7. POSITIVE CLIP (6R74) ADJUSTMENT (100%). 

a. Verify that the +PEAKS control, 6Rl, is fully CCW (100%). 

b. Set the limiter ATTACK TIME switches to MANUAL and FAST (CCW). 

c. Measure the peak positive output at pin 61 of the AM pro­
tection module with a de-coupled oscilloscope. 

d. Set the limiter ATTACK TIME to slow (CW) and adjust 6R74 
until the positive peaks are within 0.2 volt of the amplitude observed in 
step c. 

5-8. 

e. Recheck the adjustment of 6R83 (paragraph 5-6). 

POSITIVE CLIP (6R74) ADJUSTMENT (125%). 

a. Verify that the +PEAKS control, 6Rl, is fully CW (130%). 

b. Set the limiter ATTACK TIME switches to MANUAL and FAST (CCW) . 

c. Measure the peak positive output at pin 61 of the AM protec­
tion module with a de-coupled oscilloscope. 

d. Set the limiter ATTACK TIME to slow (CW) and adjust 6R74 
until the positive peaks are 125% of the amplitude observed in step c. 

e. Recheck the adjustment of 6R83 (paragraph 5-6). 

5-9. TROUBLESHOOTING. 

5-10. Problems in the AM protection module are most likely to occur in 
either the series clipper and control section or the polarity reversal sec­
tion. If the system does not perform properly and the trouble is traced to 
the AM protection module, use the information in Section IV and figures 7-1 
and 7-2 as guides in troubleshooting. A thorough visual inspection should 
first be performed. Discolored or charred parts indicate heat damage. Feel­
ing a component (with power on) can detect excessive heat dissipation. Finally, 
look for broken conductors, whiskers, and cold solder joints on the PC board . 
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6-1. INTRODUCTION. 

SECTION VI 

PARTS LIST 

Rev . B: 10/78 

6-2. This section provides a description, reference designator, and 
order number for replaceable electrical parts, assemblies, and mechanical 
parts necessary for proper maintenance of the AM protection module. 

6-3. REPLACEABLE PARTS SERVICE . 

6-4. Replacement parts are available 24 hours a day, seven days a 
week from the Harris Service Parts Department. Telephone 217/222-8200 to 
contact the Service Parts Department or address correspondence to Service 
Parts Department, Harris Broadcast Products Division, Harris Corporation, 
Box 4290, Quincy, Illinois 62301 . 

6-5. TECHNICAL ASSISTANCE. 

6-6. Technical assistance and troubleshooting recommendations are 
available from Harris Field Service Department during normal working hours. 
Emergency technical service is avail able 24 hours a day. Telephone 217/ 
222-8200 to contact the Field Service Department or address correspondence 
to Field Service Department, Harris Broadcast Products Division, Harris 
Corporation, Box 4290, Quincy, Illinois 62301. The Harris factory may also 
be contacted through a TWX facility (910-246-3312) or a TELEX service 
( 40-434 7) . 

6-1 

WARNING : Disconnect primary power prior to servicing. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Table 6-1. Replaceable Parts List Index 

TABLE 
NO. UNIT NOMENCLATURE PART NO . 

6-2 AM Protection Module, 2A5 994 8159 001 

6-3 AM Protection Module Printed Circuit 
Board 992 5148 001 

6-2 

WARNING : Disconnect primary power prior to servicing . 
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• 1.iblL' 6-.2. AM ProtL'ltiun :ludule, .2A5 - 994 b159 001 

Rt:F SYMBOL HARRIS PART NO DESCRIPTION QTY 

9c:J_ _)l 4o 00 .-\i·: l' r ~ 1 t L t L i 1 r. :iodult.:' I dnted 
Cit u it rd (hL'fL'r to Table 6-J) l 

• 
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Table 6-3. AM Protection Module Printed Circuit Board - 992 5148 001 

REF . SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

Cl thru C4 500 0759 000 Capacitor, 100 pF, S00V 4 
cs 500 0819 000 Capacitor, 51 pF, soov 1 
C6 526 0049 000 Capacitor, 6.8 uF, 35V 1 

Cl 500 0759 000 Capacitor, 100 pF' soov 1 

C8,C9 500 0845 000 Capacitor, 0.002 uF, S00V 2 
Cl0 500 0819 000 Capacitor, 51 pF, S00V 1 
Cll 500 0759 000 Capacitor, 100 pF' soov 1 

Cl2,Cl3 526 0350 000 Capacitor, 3.9 uF, 35V 2 

Cl4 thru Cl7 500 0759 000 Capacitor, 100 pF' soov 4 

Cl8 526 0331 000 Capacitor, 0.33 uF, 35V 1 

Cl9,C20 526 0050 000 Capacitor, 1 uF, 35V 2 

C21 516 0375 000 Capacitor, 0.01 uF, S0V 1 

C22 526 0048 000 Capacitor, 10 uF, 20V 1 

C23,C24 516 0375 000 Capacitor, 0.01 uF, S0V 2 

C25 526 0048 000 Capacitor, 10 uF, 20V 1 

C26,C27 516 0375 000 Capacitor, 0.01 uF, S0V 2 

C28 526 0048 000 Capacitor, 10 uF, 20V 1 

C29,C30 516 0375 000 Capacitor, 0.01 uF, S0V ') ,. 

C31 526 0048 000 Capacitor, 10 uF, 20V 1 

C32,C33 516 0375 000 Capacitor, 0.01 uF, S0V 2 

C34 526 0048 000 Capacitor, 10 uF, 20V 1 

C35,C36 516 0375 000 Capacitor, 0.01 uF, S0V 2 

C37 526 0048 000 Capacitor, 10 uF, 20V 1 

C38,C39 516 0375 000 Capacitor, 0.01 uF, S0V 2 
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• Tabl e 6- 3. AM Protection Module Printed Circuit Board - 992 5148 001 (Continued) 

• 
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REF . SYMBOL 

C40 

C41,C42 

C43 

C44,C45 

C46 

C47,C48 

C49 

C50,C51 

C52 

C53,C54 

C55 

C56 

C57 

C58 

C59 thru C62 

C63,C64 

C65 

C66,C67 

C68 

C69 

C70 

HARRIS PART NO. DESCRIPTION QTY. 

526 0048 000 Capacitor, 10 uF, 20V 1 

516 0375 000 Capacitor, 0.01 uF, S0V 2 

526 0048 000 Capacitor, 10 uF, 20V 1 

516 0375 000 Capacitor, 0.01 uF, 50V 2 

526 0048 000 Capacitor, 10 uF, 20V 1 

516 0375 000 Capacitor, 0.01 uF, 50V 2 

526 0048 000 Capacitor, 10 uF, 20V 1 

516 0375 000 Capacitor, 0.01 uF, 50V 2 

526 0048 000 Capacitor, 10 uF, 20V 1 

516 0375 000 Capacitor, 0.01 uF, 50V 2 

526 0048 000 Capacitor, 10 uF, 20V 1 

516 0375 000 Capacitor, 0.01 uF, 50V 1 

500 0759 000 Capacitor, 100 pF, 500V 1 

500 0806 000 Capacitor, 15 pF, 500V 1 

500 0759 000 Capacitor, 100 pF, 500V 4 

500 0818 000 Capacitor, 51 pF, 500V 2 

526 0048 000 Capacitor, 10 uF, 20V 1 

500 0818 000 Capacitor, 51 pF, 500V 2 

526 0048 000 Capacitor, 10 uF, 20V 1 

500 0759 000 Capacitor, 100 pF, 500V 1 

500 0803 000 Capacitor, 5 pF, 500V 1 
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Table 6-3. AM Protection Module Printed Circuit Board - 992 5148 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

C71 526 0049 000 Capacitor, 6.8 uF, 35V 1 

C72 516 0375 000 Capacitor, 0.01 uF, 50V 1 

C73 526 0048 000 Capacitor, 10 uF, 20V 1 

C74,C75 516 0375 000 Capacitor, 0.01 uF, 50V 2 

C76 526 0048 000 Capacitor, 10 uF, 20V 1 

C77 516 0375 000 Capacitor, 0.01 uF, 50V 1 

C78 thru C81 526 0050 000 Capacitor, 1 uF, 35V 4 

C82,C83,C85,C86 526 0033 000 Capacitor, 47 uF, 20V 4 

CRl thru CR13 384 0205 000 Diode, 1N914 13 

CR14 386 0078 000 Diode, 1N4734A, Zener 1 

CR15,CR16 384 0321 000 Diode, HP2800 2 

CR17 thru CR24 384 0205 000 Diode, 1N914 8 

CR25 thru CR28 384 0431 000 Diode, 1N4001 4 

DS1,DS2 384 0664 000 Diode, LED, Yellow 2 

Rl 550 0932 000 Potentiometer, 5k ohm 1 

R2 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R3 540 1159 000 Resistor, 100k ohm, l/2W, 5% 1 

R4 540 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

R5 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R6 548 0932 000 Resistor, 100k ohm, l/4W, 1% 1 

R7 548 0282 000 Resistor, llk ohm, l/4W, 1% 1 

R8 548 1402 000 Resistor, 9.09k ohm, l/4W,1% 1 
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Table 6-3. AM Pr o t ec t ion Module Printl'O Circuit!)< trc. - 992 514~ 001 t·l:'tin•H•u) 

REF. SYMBOL HARRIS PART NO . DESCRIPTION QTY 

R9 540 1102 000 Resistor, 100 L) hr:·. , 1/21\·, 5. 1 

RlO 548 1361 000 kesistor, 1 Ok oh·., l / '-, ~\ , 1 ! 

Rll 540 ll05 000 Resi s t,,r, '.>. l k ohr~., 1 / 21
,,, ' i 

Rl2 548 1401 000 Resistor, 1..:. l k uh'll, 1 / 4\,', l l 

Rl3 thru Rl6 540 1111 000 H.esistor, 10k ohm, l I .:1,, 5 ... 

Rl7 548 1361 000 Resistor, lOk \.. ~Ir. , • ii I ' l ... -t•\ , ' 

Rl8 540 1105 000 Resistor, S. 1 k ohi:1, J... I ~Tl,;, ) l 

Rl9 548 1401 000 Resist,)r, 12. lk ohm. 1 ..... ~\ 't 1 l 

R20, R21 540 1102 000 H.esistur, 100 ul11::, l/ ~\,', ), 2 

R22 , R23 540 1111 000 Resistor, 10k ohm, l I 2\,', 5 2 

R24, R25 548 0932 000 Res i stc,r, lOOk ohIT', 1 / L-f,':, i 2 

R26 540 1142 000 Resistor, 2ci0k ohr.., 1 2\-:' ' 1 

R27 540 ll85 000 Resistur, J9k ohm, 1 / 2h', 5~' l 

R28 540 1102 000 Resistor, 100 ohm, l / 2\.,, 5· 1 

R29 548 0745 000 Resistor, 49.9k ohm, 1/ 4h', 1 0 1 

RJO 548 0318 000 Resistor, lk ohm, 1/.'..\,', L 1 

R31 548 1401 000 Resistor, 12 . lk ohr.:, 1/4'-', L 1 

R32 548 0318 000 Resistor, lk ohm, 1/41,,,', 1" 1 

R33 540 1111 000 Resistor, 10k ohm, l I 2t-.', )/ l 

R34 , R35 540 1159 000 Resistor, 100k ohm, 1/21-', 5 :• ) ,o '-

R36,R37,R38,R39 548 1361 000 Resistor, 10k ohm, 1 / 4\,', 1 "' lo 4 

R40 540 1102 000 Resistor, 100 ohm, 1/ 2\,', 5;, 1 
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Table 6-3. AM Protection Module Printed Circuit Board - 992 5148 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

R41 540 1152 000 Resistor, 75k ohm, l/2W, 5% 1 

R42 540 1143 000 Resistor, 24k ohm, l/2W, 5% 1 

R43 540 1105 000 Resistor, 5.lk ohm, l/2W, 5% 1 

R44 540 1137 000 Resistor, 3.9k ohm, l/2W, 5% 1 

R45 540 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

R46 thru R49 540 1159 000 Resistor, 100k ohm, l/2W, 5% 4 

R50 540 1116 000 Resistor, lk ohm, l/2W, 5% 1 

R51 540 1185 000 Resistor, 39k ohm, l/2W, 5% 1 

R52 540 1116 000 Resistor, lk ohm, l/2W, 5% 1 

R53 540 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

R54 540 1159 000 Resistor, 100k ohm, l/2W, 5% 1 

R55 540 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

R56 540 1205 000 Resistor, 1.2k ohm, l/2W, 5% 1 

R57,R58 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R59 thru R62 540 1151 000 Resistor, 10 ohm, l/2W, 5% 4 

R63,R64 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R65,R66 540 1151 000 Resistor, 10 ohm, l/2W, 5% 2 

R67,R68 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R69 540 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

R70, R71 540 1159 000 Resistor, 100k ohm, l/2W, 5% 2 

R72 540 llll 000 Resistor, 10k ohm, l/2W, 5% 1 

R73 540 1143 000 Resistor, 24k ohm, l/2W, 5% 1 
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• aule h- .l. i\:! I rutu t..:..,1. :•'< JJ:L I r1nt ·; l t i• :A .... rJ - 992 5148 001 (Continued) 

·--- -

REF SYMBOL HARRIS PART NC DESCRIPTION QTY . 
·-,-

I'., ,1~ 'uO Ubbl oou I\ tL 1 t ._.,. LlL'r, 100k ohm, PC 1 

Ri:> '>..,CJ llJ4 OOl• l <; i St r , 100k ohm, 1/2\..', 5% 1 

1( 7 6 J40 11 C 1 ()1.,~ ht_ s : ..., t •t. , . l k ohm, 1 / 2h', .), 1 

R,, JJU )•i. ' I J J i ·" L L : 1 t .. u 1t. t l r , !Ok lihm 1 

Rib 540 11 ) Si Ou_, p . • r 100K ohm, 1/ 2h', 5% 1 ,l ', a...,._ . 
R79 540 1154 000 i{L ', •• l . , . >k <..'hm, l/2W, 5% 1 

l{l-)0 540 u Jl J 0,0 Rt.cs ... l, r. ,. -:19k, 1 / 4\,·, 1% 1 

!{bl '.HH 0 I'<) OJ{., \L'S i:::. t r, 49.9k ohm, 1/4W, llo l 

Rb2 540 120, 000 Resist 'r, ~. 3k ohm, l/2W, 5 i. 1 

• 
IUU 550 062 .l 000 l'ot.:nt iurr.Ec tt:r, 5k ohm, PC 1 

R84 540 1114 000 1{L' s i s t t • r • 4. 7k ohm, l/2W, 5% 1 

R85 548 OJlJ 000 Resistor, 4.99k ohm, l/4W, 1% 1 

R86,R87 548 0745 000 Re.sis tor, 49 . 9k ohm, 1 / 4\✓ , 1% 2 

R88 548 0320 000 Resistor, 200k ohm, l/4W , 1% 1 

R89 548 0745 000 Resistor, 49.9k ohm , l/4W , 1% 1 

R90 548 0320 000 Resistor, 200k ohm, l/4W , 1% 1 

R91,R92 540 1102 000 Resistor, 100 ohm, 1 / 2\✓ , 5% 2 

R96 540 1159 000 Resistor, 100k ohm , l/2W , 5% 1 

R97,R98,R99,Rl00 540 1102 000 Resistor, 100 ohm, l/2W, 5% 4 

RlOl thru Rl04 540 1116 000 Resistor, lk ohm, l/2W , 5% 4 

Rl05 thru Rl08 540 1151 000 Re sis tor, 10 ohm, l/2W , 5% 4 

RlU9 540 1116 000 Resistor, lk obm, l/2W , 5% 1 

Sl 604 0855 000 

• 
Switch, 3 PDT, Toggle 1 
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Table 6-3. AM Protection Module Printed Circuit Board - 992 5148 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

S2 604 087 3 000 Switch, SPDT, CEN/OFF 1 

S3 604 0856 000 Switch, SPDT, Toggle 1 

S4 604 0853 000 Switch, 3 PST, DIP 1 

Ul ,U2 382 0519 000 Integrated Circuit, TL084CN 2 

U3 382 0521 000 Integrated Circuit, LM339AN 1 

U4 382 0419 000 Integrated Circuit, MM74Cl4N 1 

us 382 0366 000 Integrated Circuitm MC14528BP 1 

U6 382 0522 000 Integrated Circuit, LM393N 1 

U7 382 0495 000 Integrated Circuit, MM74C74N 1 

us 382 0523 000 Integrated Circuit, MC14066BP 1 

U9 382 0273 000 Integrated Circuit, MC7808CP 1 

UlO 382 0385 000 Integrated Circuit, MC7908CP 1 

Ull 382 0519 000 Integrated Circuit, TL084CN 1 

Ul2 382 0359 000 Integrated Circuit, MC7815CP 1 

Ul3 382 0360 000 Integrated Circuit, MC7915CP 1 

XUl thru XU4 404 0505 000 Socket, Integrated Circuit, 14 Pin 4 

xus 404 0506 000 Socket, Integrated Circuit, 16 Pin 1 

XU6 404 0504 000 Socket, Integrated Circuit, 8 Pin 1 

XU7,XU8 404 0505 000 Socket, Integrated Circuit, 14 Pin 2 

XUll 404 0505 000 Socket, Integrated Circuit, 14 Pin 1 

843 2472 001 Printed Board 1 

6-10 
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GENERAL. 

SECTION VII 

DRAWINGS 

7-1. 

7-2. The following diagrams are contained in this section as an aid 
to maintenance. 

Figure 

7-1 

7-2 

Title 

AM Protection Module Parts Locations 

AM Protection Module Schematic Diagram 

WARNING : Disconnect primary power prior to servicing . 

Number 

829 3366 001 

852 8504 001 

7-1 
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A 

..,. 

Figure 7-1. AM Protection Module Parts Location - 829 3366 001 
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SAFETY NOTICE 

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

This manual 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 which 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 EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER­
SONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS, SAFE HANDLING 
AND OPERATING PRACTICE, ~1) RELATED FIRST-AID PROCEDURES (E.G., FOR ELEC­
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 tasks to exercise due care. 

As with all electronic equipment, care should be taken to avoid electrical 
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 specified use with 
minimum risk. However, the manufacturer cannot assume liability with re­
spect to technical application of the contents and 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 or shields. Always use grounding sticks and short out high volt­
age points before servicing. Never make internal adjustments, perform 
maintenance 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 
circuits, know your equipment and don't take chances. Proper training 
of experienced personnel and observing the above guidelines will help as­
sure safe and continued operation of this equipment. 

iii 
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1-1. EQUIPMENT PURPOSE. 

SECTION I 

GENERAL DESCRIPTION 

1-2. There are two identical output modules in the Audio Procesor 
System, one each for right and left channels. The module provides balanced, 
600 ohm outputs for driving external circuits, power for the AGC meter 
modules, and drive for the output meter module. Output capability is +18 dBm. 

1-3. 

1-4. 

TECHNICAL CHARACTERISTICS. 

Table 1-1 lists the technical characteristics of the module . 

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

FUNCTION 

Input Signal Level 

Frequency Response 

Total Harmonic Distortion 

Intermodulation Distortion 

Noise 

Maximum Output Level 

Output Impedance 

Output Monitoring 

Power 

1-2 

CHARACTERISTIC 

1.0 volt RMS 

20 Hz to 20 kHz, 0.25 dB at +10 dBm 
output. 

0.25% or less, 20 Hz to 20 kHz at +10 
dBm output. 

0.25% or less, 60 Hz and 7 kHz mixed 
4:1 at +10 dBm output. 

90 dB or greater below +10 dBm output 
with a 30 Hz to 15 kHz bandwidth. 

+18 dBm, infinitely adjustable with 
coarse and fine adjustments for pre­
cise settings. 

600 ohms, balanced (normal operation). 
May be used unbalanced or with 150-
ohm systems (see T.M. 888 1753 001, 
Volume I, Section II). 

Meter drive circuit provided for ac­
curate monitoring of modulation. 

Internal, _±15 vdc, regulated. _±20 vdc 
supplied from main frame primary power 
supply. 

WARNING : Disconnect primary power prior to servicing . 
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2-1. GENERAL. 

SECTION II 

INSTALLATION 

2-2. Installation of the output module is covered in Technical Manual 
888 1753 001, MSP 100 Audio Processor, Volume I, Section II, Installation . 

2-1/2-2 

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

SECTION III 

CONTROLS AND INDICATORS 

3-2 . Figure 3-1 shows all of the user controls and indicators on the 
output mo dule , and table 3-1 describes the function of each and its affect 
on module oper ation . 

3-1 

WARNING : Disconnect primary power prior to servic ing . 
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Figure 3-1. Output Module Controls and Indicators 
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REF. 
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4 

5 

6 

7 

Table 3-1. Output Module Controls and Indicators 

CONTROL/INDICATOR 

OUTPUT LEVEL/COARSE 

GAIN BALANCE, 7Rl 

PROGRAM METER 
CALIBRATE, 7R39 

ELECTRICAL PROGRAM 
METER ZERO, 7R43 

JUMPER PLUG, 7P2 

PROTECTION METER 
CALIBRATE, 7R52 

METER SENSITIVITY, 7Sl 

I FUNCTION 

Adjusts output signal level of the out­
put amplifier. 

Adjusts the gain of the non-inverting 
input amplifier over a 1.4 dB range to 
provide a balanced output. 

Adjusts the gain of the meter amplifier 
providing meter full scale calibration. 

Adjusts the positive de offset voltage 
to the program meter circuit. 

Determines the source of signal for the 
program meter circuit. When Jl and J2 
are connected, output level of the out­
put module is metered. When J2 and J3 
are connected, protection module rela­
tive modulation is displayed on the 
program meter. 

Adjusts the program meter full scale 
indication when monitoring the protec­
tion module. 

Selects program meter sensitivity to 
display 100% modulation for the speci­
fied output levels (dBm) as follows: 

CLOSED 
POSITION 

1 
2 
3 
4 
5 
6 
7 

dBm OUTPUT 
FOR 100% MODULATION 

+4 
+8 
+10 
+12 
+14 
+16 
+18 

When 7P2 connects J2 and J3, position 8 
is closed and all others are open to 
display relative modulation from the 
protection module . 

3-3 

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

REF. CONTROL/INDICATOR FUNCTION 

8 OUTPUT LEVEL/FINE, Trims the COARSE output signal level 
7R49 adjustment (3.5 dB range). 

3-4 

WARNING: Disconnect primary power prior to servicing. 

• 

• 

I-' 
-..J 
V, 
l,.) 

"' 0 
0 

• 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

0 
0 

'° 
(") 

V'I 
...... 
...... 

• 

4-1. 

SECTION VI 

PRINCIPLES OF OPERATION 

CIRCUIT DESCRIPTION. 

4-2. The output module consists of two basic sections: the o~tput 
amplifier section and the meter drive and calibration section. As shown in 
figure 4-1, the output amplifier section accepts the single-ended audio sig­
nal from the protection module and converts it to a balanced differential 
signal suitable for driving a 600 ohm line. The meter drive and calibration 
section converts the signal back to single-ended, rectifies it and trans­
forms it to a level suitable for driving the program meter in the output 
meter module. An additional input is also provided to monitor the output 
from the protection module. 

4-3. OUTPUT AMPLIFIER SECTION. 

4-4. The audio signal from the protection module output buffers enters 
the output module through FINE OUTPUT LEVEL potentiometer, 7R49, and COARSE 
OUTPUT LEVEL potentiometer, 7R50 where the system output level is set with 
7R50 and trimmed 3.5 dB by 7R49. The circuit consisting of 7Ul, 7U2, 7U3, 
7U4, and associated components performs the conversion from single ended to 
balanced differential operation. Operational amplifier, 7Ul, and current 
booster, 7U2, form a noninverting amplifier with low impedance, high cur­
rent output. 7U3 and 7U4 form an inverting amplifier with similar charac­
teristics. The gain of the 7U3, 7U4 amplifier is set at 10 (20 dB) by res­
istors 7R4 and 7Rll. The gain of the 7Ul, 7U2 amplifier is set by the ratio 
of the sum of 7Rl, 7R2, and 7Rl0 to the sum of 7Rl and 7R2. GAIN BALANCE 
potentiometer, 7Rl is provided so that the amplifier gain can be adjusted to 
exactly 10 to provide an accuratley balanced output signal. The final re­
sult is two low impedance outputs of the same amplitude, 180 degrees out 
of phase. 

4-5. Series resistors 7Rl4 and 7Rl5 establish system output impe-
dance of 600 ohms, and 7Rl6 and 7Rl7 isolate the outputs from ground. Capa­
citor pairs 7C25, 7C26 and 7C28, 7C29, connected back to back provide com­
plete nonpolarized de output isolation for +10 dBm output (2.45 volts RMS). 

4-6. METER DRIVE AND CALIBRATION SECTION. 

4-7. The outputs of 7U2 and 7U4 are applied to differential amplifier, 
7U5A, through 11.75 dB pads 7Rl9, 7R20 and 7R22, 7R23. These pads prevent 
overdrive of 7U5A at maximum output. For +10 dBm system output, the output 
of 7U5A is 1.26 volts RMS. On the output of 7U5A is jumper plug, 7P2, 
which is used to route either the output amplifier signal, or the signal 
from the protection module to the metering circuit. 

4-8. The selected signal is amplified by 7U5B whose gain is deter-
mined by 7R30 and the setting of switch 7Sl as shown in table 4-1 . 

4-1 

WARNING: Disconnect primary power prior to servicing . 
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Table 4-1. Amplifier SUSB Gain Selection 

SWITCH 7Sl POSITION CLOSED USB GAIN 

1 16 dB 
2 12 dB 
3 10 dB 
4 8 dB 
s 6 dB 
6 4 dB 
7 2 dB 
8 4.23 +l dB -

When position 8 of 7Sl is closed, gain is trimmed ±1 dB by 7R52. This posi­
tion is normally used to calibrate the meter when the protection module sig­
nal is being metered. For +10 dBm system output, the 7USB output signal is 
normally 4 volts RMS. 

4-9. 7USC is a unity gain, negative half wave rectifier. Pulses from 
7USC are inverted by 7USD and routed to the output meter module through iso­
lation resistor 7R48. A slight positive de offset required by the output 
meter module circuitry is provided by ELECTRICAL PROGRAM METER ZERO poten­
tiometer, 7R43, which samples the forward voltage drop across 7CR2. 7R42 
limits current thorugh 7CR2 and 7CR3, resulting in a constant voltage drop 
across the diodes. A portion of the voltage across 7CR2 is picked off by 
7R43, attenuated by a factor of 0.5 by 7R45 and 7R46 and fed to the non­
inverting input of 7USD. This results in a positive de offset voltage at 
the output of 7USD which varies with the setting of 7R43. 
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5-1. GENERAL. 

SECTION V 

MAINTENANCE AND TROUBLESHOOTING 

5-2. This section describes the maintenance and troubleshooting pro-
cedures for the output module. As shown in figure 5-1, reference designators 
are printed on the printed circuit board. In addition, certain parts, sig­
nificant to the discussion which follow are flagged. In the text and on the 
schematic (figure 5-2), the reference designators are prefixed with the num­
ber "7". If the system malfunctions and the problem is traced to the output 
module, figures 5-3 and 5-4 can be used as guides in troubleshooting. For 
general repair and cleaning technique and a list of recommended test equip­
ment, refer to Technical Manual 888 1753 001, Volume I, Section V. 

5-3. MODULE ADJUSTMENTS. 

5-4. Internal controls on the module are set at the factory before 
shipment. Should any adjustment of these controls be become necessary, such 
as following replacement of parts, the controls may be accessed through 
the access holes in the covers by using an extender card. The covers should 
not require removal except for troubleshooting or replacement of parts. 
When using the extender card, care should be taken that the module is proper­
ly supported at the front panel end, and is ins~rted straight into the ex­
tender card edge connector. If any parts are replaced and it becomes neces­
sary to make measurements on the board, the module cover must be removed by 
removing eight cross-recessed screws. 

5-5. ADJUSTMENT PROCEDURES. 

5-6. ELECTRICAL PROGRAM METER ZERO ADJUSTMENT. With no audio input 
to the MSP 100, adjust ELECTRICAL PROGRAM METER ZERO control, 7R43, until 
the program meter pointer indicates zero on the meter scale. 

5-7. 

NOTE 

Before adjusting the electrical meter zero, 
make certain that the meter is mechanically 
zeroed. This is done by adjusting the small 
plastic screw directly below the meter face 
with ac power turned off. 

PROGRAM METER CALIBRATE ADJUSTMENT. Set the following opera-
tional controls to the specified positions: 

Protection Module 
PROTECTION FUNCTION 

Control Module 
COMPRESSION FUNCTION (All 3 bands) 
EXPANSION FUNCTION (All 3 bands) 

OFF 

OFF 
OFF 

WARNING : Disconnect primary power prior to servicing. 

5-1 
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7C2 

5-2 

7Ul 

7S1 

7U2 
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7 3 

\ \ 

7P2 
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7U3 7 4 

' ' ' ' ' • 

7U5 

Figure 5-1. Output Module Parts Layout 

WARNING : Disconnect primary power prior to servicing . 
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Limiter Module 
LIMITER FUNCTION 

Limiter Meter Module 
METER/L BOTH R 

Program Meter Module 
METER/L BOTH R 

ON 

L 

L 

a. On the output module PC board, close position 3 of 7Sl (all 
other elements open) and jumper Jl and J2 with jumper plug 7P2. 

b. Connect a 600-ohm load to the MSP 100 output terminals. 
Connect a sine wave signal to the left input terminals and adjust the signal 
level for a mid scale reading on the limiter meter. 

c. Connect an ac voltmeter across the output terminals and ad­
just OUTPUT LEVEL/COARSE and OUTPUT LEVEL/FINE controls on the output module 
front panel for a +10 dBm indication on the voltmeter. 

d. Adjust PROGRAM METER CALIBRATE control, 7R39, until the pro­
gram meter reads 100%. 

5-8. PROTECTION METER CALIBRATE ADJUSTMENT. Set the following op-
erational controls to the specified positions: 

Limiter Module 
LIMITER FUNCTION ON 

Limiter Meter Module 
METER/L BOTH R L 

Program Meter Module 
METER/L BOTH R L 

FM Protection Module 
PROTECTION FUNCTION ON 
HIGH FREQUENCY MODE HARD 

a. On the output module PC board, close element 8 of meter 
sensitivity switch 7Sl (all other elements open). Jumper J2 and J3 with 
jumper plug 7P2. 

b. Connect a 600-ohm load to the MSP 100 output terminals. 
Connect a sine wave signal at 10 kHz to the left input terminals and adjust 
the signal level for a mid scale reading on the limiter meter . 

5-5 
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c. Adjust PROTECTION METER CALIBRATE control, 7R52, until the 
program meter reads 100%. 

5-9. GAIN BALANCE ADJUSTMENT. 

a. Adjust the sine wave signal frequency to 1 kHz with level 
sufficient to cause some limiter meter deflection. Set the PROTECTION FUNC­
TION switch on the protection module to OFF. 

b. Connect a 100k, 1% resistor to terminal 6 on input/output 
terminal strip 12TB1 on the rear of the MSP 100. Connect another 100k, 1% 
resistor to terminal 7. Twist the free ends of the two resistors together. 

c. Connect an ac voltmeter across terminals 6 and 7 of 12TB1 
and adjust OUTPUT LEVEL/COARSE and OUTPUT LEVEL/FINE controls on the output 
module front panel for a +10 dBm reading on the voltmeter. 

d. Connect the voltmeter hot lead to the ends of the two 100k 
resistors that are twisted together. Connect the voltmeter ground lead 
termunal 8 of 12TB1. 

e. Adjust GAIN BALANCE control, 7Rl, on the output module for 
a minimum reading on the voltmeter. 

f. Remove the 100k resistors. 

5-10. TROUBLESHOOTING. 

5-11. Problems in the output module would fall into three categories: 
1) output amplifier, 2) meter amplifier, and 3) power supply. Figures 5-3, 
5-4, and 5-5 are included as aids in localizing such faults. 
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Figure 5-3 . Output Amplifier Troubleshooting Chart 

WARNING: Disconnect primary power prior to servicing . 
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5-8 
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Figure 5-4. Program Meter Amplifier Troubleshooting Chart 
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CHECK DC VOLTAGE 
AT 7U6, PI N l 

NO 

CHECK 7Rl8 , 
7C2 7 

REPLACE 

CHECK 
PRIMARY 
SUP PLY 

YES 

NO 

YES 

CHECX DC VOLTAGE 
AT 7U6, PIN 2 

FAULTY 
7U6 

CHECK PRIMARY 
SUPPLY 

CHECK 7RS) , 
7C46 

REPLACE 

YES 

DEVICE 

IUl 
7U2 
7U3 
7U4 
7U5 
7U6 
7Ul 

CHECK POSITIVE 
SUPPLY PINS or 

7Ul THRU 7U5 
(TABLE 5-1) 

NO 

CHECK DECOUPLING 
NENORXS 

(TABLE 5-1) 

FAULTY 7U7 

YES CHECK DC VOLTAGE 
AT 7U7 , P I N 2 

CHECK DC VOLTAGE 
AT 7U7, P IN 3 

YES 

TABLE 5- 1. PO\lER SUPPLY DECOUPL I NG NENO RKS 

POSITIVE SUPPLY NE CATI VE SUP PLY 

PIN COMPONENTS PI N COMPONENTS 

7 7R6, 7C7, 7C8 , 7C9 4 7R7 , 7C l0 , 7C ll , 7Cl 2 
1 , 2 7C21 6, 7 7C22 
7 7R8 , 7Cl3 , 7Cl4, 7Cl 5 4 7R9, 7Cl 6, 7Cl 7 , 7Cl8 
1 , 2 7C23 6 , 7 7C24 
4 7R27 , 702, IC)) , 7C34 11 7R28, 7C 3S, l C36, 7C37 
1 7Rl8 , 7C27 

) RS) , 7C4 6 

CHE CK NECATI VE 
SUPPLY PI NS OF 

7Ul THRU 7U5 
(TAB LE 5-1) 

NO 

CHECK DECO UP LI NC 
NE'IVORKS 

(TAB LE 5-1 ) 

YES 
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FIGURE 5-5 . 
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Rev. B: 10/78 

6-1. INTRODUCTION. 

SECTION VI 

PARTS LIST 

6-2. This section provides a description, reference designator, and 
order number for replaceable electrical parts, assemblies and selected 
mechanical parts necessary for proper maintenance of the output module. 
Table 6-1 lists parts for the module assembly and table 6-2 lists the parts 
for the printed circuit board assembly. 

6-3. REPLACEABLE PARTS SERVICE. 

6-4. Replacement parts are available 24 hours a day, seven days a 
week from the Harris Service Parts Department. Telephone 217/222-8200 to 
contact the Service Parts Department or address correspondence to Service 
Parts Department, Harris Broadcast Products Division, Harris Corporation, 
P.O. Box 4290, Quincy, Illinois, 62301. 

6-5. TECHNICAL ASSISTANCE. 

6-6. Technical assistance and troubleshooting recommendations are 
available from Harris Field Service Department during normal working hours. 
Emergency technical service is available 24 hours a day. Telephone 217/222-
8200 to contact the Field Service Department or address correspondence to 
Field Service Department, Harris Broadcast Products Division, Harris Corpo­
ration, P.O. Box 4290 Quincy, Illinois, 62301. The Harris factory may also 
be contacted through a TWX facility (910-246-3312) or a TELEX service 
(40-4347). 
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Table 6- 1. Output Module Assembly - 994 7979 001 

REF . SYMBOL HARRIS PART NO. DESCRIPTION 

358 206 3 000 Insert, Blue 

992 4954 001 Output Module Printed Circuit 
Board (Refer to table 6-2) 

650 027 1 000 Knob 

6-2 

WARNING : Disconnect primary power prior to servicing. 
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Table 6-2. Output Module Printed Circuit Board - 992 4954 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

Cl 526 0045 000 Capacitor, 330 mF, 6V 

C2 526 0101 000 Capacitor, 47 mF, 6V 

C3 526 0045 000 Capacitor, 330 mF, 6V 

C4,C5 500 0759 000 Capacitor, 100 pF, 500V 

C6 526 0050 000 Capacitor, 1 mF, 35V 

C7,C8 516 0375 000 Capacitor, 0.01 mF, 50V 

C9,Cl0 526 0048 000 Capacitor, 10 mF, 20V 

Cll thru Cl4 516 0375 000 Capacitor, 0.01 rnF, 50V 

Cl5,Cl6 526 0048 000 Capacitor, 10 mF, 20V 

C17,Cl8 516 0375 000 Capacitor, 0.01 mF, 50V 

Cl9,C20 500 0802 000 Capacitor, 3 pF, 500V 

C21 thru C24 516 0375 000 Capacitor, 0.01 mF, 50V 

C25,C26 522 0391 000 Capacitor, 1000 mF, 16V 

C27 526 0050 000 Capacitor, 1 rnF, 35V 

C28,C29 522 0391 000 Capacitor, 1000 mF, 16V 

C30 500 0759 000 Capacitor, 100 pF, 500V 

C31 500 0821 000 Capacitor, 68 pF, 500V 

C32 516 0375 000 Capacitor, 0.01 mF, 50V 

C33 526 0048 000 Capacitor, 10 rnF, 20V 

C34 516 0375 000 Capacitor, 0.01 rnF, 50V 

C35 526 0048 000 Capacitor, 10 mF, 20V 

C36,C37 516 0375 000 Capacitor, 0.01 mF, 50V 

WARNING: Disconnect primary power prior to servicing. 

QTY . 
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Rev. B: 10/78 

Table 6-2. Output Module Printed Circuit Board - 992 4954 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

C38 500 0759 000 Capacitor, 100 pF, 500V 1 

C40 500 0821 000 Capacitor, 68 pF, 500V 1 

C41 500 0759 000 Capacitor, 100 pF, 500V 1 

C42 500 0840 000 Capacitor, 680 pF, 300V 1 

C43,C44 500 0804 000 Capacitor, 10 pF, 500V 2 

C45 500 0821 000 Capacitor, 68 pF, 500V 1 

C46 526 0050 000 Capacitor, 1 mF, 35V 1 

CR1,CR2,CR3 384 0205 000 Diode, 1N914 3 

Jl,J2,J3 404 0523 000 Jack 3 

Pl 610 0679 000 Plug 1 

Rl 550 0813 000 Potentiometer, 2k (Spectral 63P) 1 

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

R3 540 1159 000 Resistor, 100k ohm, l/2W, 5% 1 

R4 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

RS 540 1159 000 Resistor, 100k ohm, l/2W, 5% 1 

R6 thru R9 540 1102 000 Resistor, 100 ohm, l/2W, 5% 4 

RlO,Rll 548 0932 000 Resistor, 100k ohm, l/4W, 1% 2 

Rl2,Rl3 540 1116 000 Resistor, lk ohm, l/2W, 5% 2 

Rl4, Rl5 548 0710 000 Resistor, 301 ohm, l/4W, 1% 2 

Rl6,Rl7 540 1162 000 Resistor, 1 Megohm, l/2W, 5% 2 
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• Table 6-2. Output Module Printed Circuit Board - 992 4954 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

Rl8 540 1151 000 Resistor, 10 ohm, l/2W, 5% 1 

Rl9 548 1359 000 Resistor, 7680 ohm, l/4W, 1% 1 

R20 548 0396 000 Resistor, 3090 ohm, l/4W, 1% 1 

R21 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R22 548 1359 000 Resistor, 7680 ohm, l/4W, 1% 1 

R23 548 0396 000 Resistor, 3090 ohm, l/4W, 1% 1 

R24,R25,R26 548 1361 000 Resistor, 10k ohm, l/4W, 1% 3 

R27,R28 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

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

R30 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

• R31 548 1401 000 Resistor, 12.lk ohm, l/4W, 1% 1 

R32 548 1368 000 F .: sistor, 38. 3k ohm, l/4W, 1% 1 

R33 548 1365 000 Resistor, 16.9k ohm, l/4W, 1% 1 

R34 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

R35 548 1358 000 Resistor, 6650 ohm, l/4W, 1% 1 

R36 548 1357 000 Resistor, 4640 ohm, l/4W, 1% 1 

R37 548 0556 000 Resistor, 3320 ohm, l/4W, 1% 1 

R38 548 1353 000 Resistor, 1870 ohm, l/4W, 1% 1 

R39 550 0760 000 Potentiometer, 20k ohm 1 

R40 548 0318 000 Resistor, lk ohm, l/4W, 1% 1 

R41 540 1112 000 Resistor, 510 ohm, l/2W, 5% 1 

R42 540 1183 000 Resistor, 5.6k ohm, l/2W, 5% 1 
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Table 6-2. Output Module Printed Circuit Board - 992 4954 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

R43 550 0625 000 Potentiometer, 500 ohm 
(Spectral 63P) 1 

R44 540 1152 000 Resistor, 75k ohm, l/2W, 5% 1 

R45 540 1159 000 Resistor, 100k ohm, l/2W, 5% 1 

R46 540 1250 000 Resistor, 180k ohm, l/2W, 5% 1 

R47 548 0932 000 Resistor, 100k ohm, l/4W, 1% 1 

R48 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R49 550 0915 000 Potentiometer, 2. 5k ohm, 2W 1 

R50 550 0916 000 Potentiometer, 10k ohm, 2W 1 

R51 540 1116 000 Resistor, lk ohm, l/2W, 5% 1 

R52 550 0626 000 Potentiometer, 10k ohm, l/4W 1 

R53 540 1151 000 Resistor, 10 ohm, l/2W, 5% 1 

R54 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R56,R57 548 1361 000 Resistor, 10k ohm, l/4W, 1% 2 

Sl 604 0851 000 Switch, Slide (Minidip) 8 SPST 1 

Ul 382 0472 000 Integrated Circuit, LM318N 1 

U2 382 0172 000 Integrated Circuit, LH0002CH 1 

U3 382 0472 000 Integrated Circuit, LM318N 1 

U4 382 0172 000 Integrated Circuit, LH0002CH 

us 382 0519 000 Integraged Circuit, TL084CN 1 

U6 382 0359 000 Integrated Circuit, Regulator, 
+MC7815CP 1 

U7 382 0360 000 Integrated Circuit, Regulator, 
-MC7915CP 1 

6-6 
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Table 6-2. Output Module Printed Circuit Board - 992 4954 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

XUl 404 0504 000 Socket, Integrated Circuit, 8 Pin 1 

XU2 404 0304 000 Socket, Integrated Circuit, 8 Pin 1 

XU3 404 0504 000 Socket, Integrated Circuit, 8 Pin 1 

XU4 404 0304 000 Socket, Integrated Circuit, 8 Pin 1 

XU5 404 0505 000 Socket, Integrated Circuit, 14 Pir: 1 

843 1829 001 Printed Circuit Board 1 

6-7/6-8 
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SAFETY NOTICE 

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

This manual 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 which 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 EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER­
SONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS, SAFE HANDLING 
AND OPERATING PRACTICE, AND RELATED FIRST-AID PROCEDURES (E.G., FOR ELEC­
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 tasks to exercise due care. 

As with all electronic equipment, care should be taken to avoid electrical 
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 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 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 or shields. Always use grounding sticks and short out high volt­
age points before servicing. Never make internal adjustments, perform 
maintenance 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 
circuits, know your equipment and don't take chances. Proper training 
of experienced personnel and observing the above guidelines will help as­
sure safe and continued operation of this equipment. 

iii 
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1-1. 

1-2. 

SECTION I 

GENERAL DESCRIPTION 

EQUIPMENT PURPOSE . 

There are three identical AGC meter modules in the Audio Proces-
sor System, one each for the high frequency, mid frequency, and low frequency 
bands. The primary purpose of this module is to provide meter indications of 
the AGC action (compression and expansion) taking place in the system. The 
main circuit element for this function is the logarithmic amplifier which 
drives the meter. Each module contains two printed circuit boards, one for 
expansion and one for compression . Controls are also included for compres­
sion threshold, attack , recovery, and slope; and expansion threshold, attack, 
and recovery. A selector switch allows monitoring left, right, or both chan­
nels. 

1-3. 

1-4 . 

TECHNICAL CHARACTERISTICS . 

Table 1-1 lists the electrical characteristics of the module. 

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

FUNCTION 

Meter Indication 

Meter Calibration Accuracy 

Functions 

Power 

1-2 

CHARACTERISTIC 

Indicates the amount of compression and 
expansion taking place in the input/ 
AGC module. Monitors left, right, or 
both channels. 

Indication is relative rather than 
quantitative. Repeatability is within 
3% of full scale. 

Provisions for selecting compression 
and expansion attack and recovery time, 
compression and expansion threshold, 
and compression slope (ratio). 

±_15 vdc supplied from the left output 
module. 
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2-1. GENERAL . 

SECTION II 

INSTALLATION 

2-2. Installation of the AGC meter module is covered in Techqical 
~~nual 888 1753 001, MSP 100 Audio Processor, Volume I, Section II, Instal­
lation . 

2- 1/2-2 

WARNING : Disconnect primary power prior to servicing . 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

0 
0 
r--

C") 

l/"\ 
r-­
rl 

• 

3-1. GENERAL. 

SECTION III 

CONTROLS AND INDICATORS 

3-2. Figure 3-1 shows all of the user controls and indicators provided 
on the AGC meter module and table 3-1 describes the function of each and its 
affect on module operation . 

3-1 

WARNING : Disconnect primary power prior to servicing . 
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1753-39 

Figure 3-1 . AGC Meter Module Controls and Indicators (Sheet 1 of 2) 
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Figure 3-1. AGC Meter Module Controls and Indicators (Sheet 2 of 2) 
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11 

12 

3-4 

Table 3-1. AGC Meter Module Controls and Indicators 

CONTROL/INDICATOR 

COMPRESSION THRESHOLD, 
8R20 

COMPRESSION ATTACK 
TIME, 8S2 

COMPRESSION RECOVERY 
TIME, 8Sl 

COMPRESSION SLOPE, 
8S3 

EXPANSION THRESHOLD, 
9R30 

EXPANSION ATTACK TIME, 
9S2 

EXPANSION RECOVERY 
TIME, 9Sl 

METER L/BOTH/R, 9S3 

BIAS ADJUSTMENT, 9Rl 

METER CURRENT ADJUST­
MENT, 9R29 

OFFSET ADJUSTMENT, 
9Rl5 

OFFSET ADJUSTMENT, 
9Rl7 

FUNCTION 

Adjusts the input level at which com­
pression begins. 

Selects one of five attack time resis­
tors to establish the manual attack time 
constant. 

Selects one of five recovery time 
resistors to establish the manual re­
covery time constant. 

Selects gain of the pulse stretcher in 
the control module (4 positions). 

Adjusts the input level at which expan­
sion begins. 

Selects one of five attack time resis­
tors to establish the manual recovery 
time constant. 

Selects one of five recovery time resis­
tors to establish the manual recovery 
time constant. 

L Position: Selects left audio channel 
for metering. 
BOTH Position: Selects both left and 
right audio channels for metering 
(meter indication is the greater of the 
two). 
R Position: Selects right audio chan­
nel for metering. 

Adjusts -10 vdc bias voltage for the 
log amplifier circuits. 

Adjusts current to the AGC meter for 
calibration. 

Adjusts de offset of log amplifier, 
9U2. 

Adjusts de offset of log amplifier, 
9U2. 

WARNING : Disconnect primary power prior to servicing . 
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Table 3- 1 . AGC Me t er Module Con t rols and Indicators (Continued) 

REF. CONTROL/ INDICATOR t= UNCTION 

13 SCALE FACTOR ADJUST- Adj usts the scale factor of log ampli-
MENT, 9Rl9 fier , 9U2 . 

14 OFFSET ADJUSTMENT , Adj usts de offset of log amplifier, 
8Rll 8U2 . 

15 OFFSET ADJ USTMENT , Ad j usts de offset of log amplifier, 8U2. 
8Rl2 

16 SCALE FACTOR ADJUST- Adj us ts scale factor of log amplifier, 
MENT, 8Rl5 8U2. 

. 

3-5/ 3-6 
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4-1. 

SECTION IV 

PRINCIPLES OF OPERATION 

CIRCUIT DESCRIPTION. 

4-2. There are three identical AGC meter modules, one each for the high 
frequency band, the mid frequency band, and the low frequency band. Since 
their functions are identical, only the low frequency module will be des­
cribed. The primary function of the module is to monitor the AGC action 
taking place in its particular band. Also included are the compression and 
expansion attack and recovery time circuits, the compression slope circuit. 
the compression and expansion threshold controls, and a switch which allows 
monitoring of either the left channel, the right channel, or both channels 
simultaneously. 

4-3. LOGARITHMIC AMPLIFIER CIRCUIT. 

4-4. There are two circuit boards within the module, one contains the 
expansion circuits and the other the compression circuits. Each board has 
a logarithmic amplifier . As shown in figure 4-1, switch 9S3 may be used 
to select the right channel (R), the left channel (L), or both channels 
(BOTH) for monitoring. Assuming 9S3 is in the L position, expansion control 
voltage from 3U4 in the control module (or a negative bias voltage from the 
EXPANSION FUNCTION switch, if in the OFF position) is fed to unity gain in­
verting amplifier 9UlB through diode 9CR1. The output of 9UlB is summed 
with a negative bias derived from voltage divider 9Rl, 9R2, 9R3, in unity 
gain amplifier 9UlA. The output of 9UlA is applied to the input of 9U2. 
The output of 9U2 is the logarithm of its input multiplied by the scale 
factor set by SCALE FACTOR ADJUST potentiometer, 9Rl9. DC output offset of 
9U2 is nulled out by 9Rl5 and 9Rl7. 

4-5. The logarithmic expansion signal is summed with the logarithmic 
compression signal from amplifier 8U2 (on the compression PC board) in sum­
ming amplifier, 9UlC. The output of 9UlC drives the meter which is mount­
ed on the front panel of the AGC meter module. The meter is calibrated for 
full scale indication with METER CURRENT ADJ. potentiometer, 9R29. 

4-6. The compression signal from 2U4 in the control module is applied to 
9S3 through diode 9CR5 and routed to inverting amplifier, 8Ul on the compres­
sion PC board. Here, a negative bias derived from voltage divider 9Rl, 9R2, 
9R3, is added to the compression control voltage. The output of 8Ul feeds 
logarithmic amplifier, 8U2. Operation of 8U2 is identical to that described 
for 9U2 (paragraph 4-4). 

4-7. OTHER CIRCUITS. 

4-8. The compression slope, and compression and expansion threshold 
circuits, and attack time and recovery time circuits are shown in figures 
4-2, 4-3, and 4-4, respectively. For an explanation of the operation of 
these circuits, refer to Technical Manual 888 1753 300, Section IV . 
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WARNING: Disconnect primary power prior to servicing . 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

• 

r----

1 
AGC '1ETE R ><ODl'LE 

I 
I 
I 
I 

9CRl0 

L_ 9P 2 
24 

~~-25 I CONTROL 
t«JOUU 

EXPANSION 
11JNCTION 

nN O 

9CR9 

9Rl 

~ 16 

~ EXP. 

9R2 

9Rl 

I 
I 

9CR8 I 
I 

EXP AN S I O~ P. C. BOARD 

CO~RESSION P. C. SOARD 

LOGARlntMIC AKl'LIFIER 

+I SV 

9Rl 7 

91'2 

LOGARITHMIC AKPI.IFIER 
+lSV 

8Rl 1 

8l'2 

8Rl 4 

r-T ---;-;-:-~5 --------L ---, 
I ~!~~~L 

CO"!'· 1 I ~Dl'LE 

I I 

47 

_J 
L..-- --- --- --- ---

I 
I 

_J 

SRI 2 

LOC 

Sl~ISG 
AKl'Ll Fl ER 

METER 
CU RRENT 

ADJ. 

7 
I 
I 
I 

-=~ 
I 

I 
_J 

17,3 -14 

FIGURE 4-1. 
AGC METER MODULE 

LOGARITHMIC AMPLIFIE R 

4-3/4-4 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

0 
0 
....... 
C'") 

I./"\ 
....... 
.-i 

• 

.-L;;:;-7 
I CONo;;OL I 

~0~1.[ 
I AGC MITER HODl/LE (LOI,/) 

AGC HETER ~Dl/LE (HID) 

AGC MITER HODl/LE (HIGH) 

1153 -1' 

Figure 4-2. Compression Slope Circuits 

4-5 

WARNING : Disconnect primary power prior to servicing . 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

4-6 

1 l 
I 

LEF'T I INPlIT / AGC 
'10DULf 

L lPl-~ 11 

i 7 ~ m-, LEF'T 
CONTROL HETER 
t«lDULE DUl.E 

I 2Pl 
24 

COMPRESS !ON 

I 
THRESHOLD 

21 
EXPANSION 
THRESHOLD 

L .. _,, -~.,,..--- L-

' RIGHT 
lNPUT/AGC 

HODULE 

\ 
\ _ _. 

I 
I 

_J 

7 
I 

9Pl-7 

2P l 
24 

-7 RIGHT 
CONTROL 
t«lDULE 

COMPRESS ION 
THRESHOLD 

EXPANSION 
THRESHOLD 

Figure 4-3. Compression and Expansion Threshold Circuits 

WARNING : Disconnect primary power prior to servicing. 

• 

• 

I-' 
-..J 
V, 
w 
-..J 
0 
0 

• 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 
L[f'T COK!'Rl:SSION 

CONTROL 
HODVLE 

L~ 
10 

"' I 
AGC 9P2 12 14 )8 

HETER 
t«JDULE ATTACK 

" 
TIHE f', 

1 ',, I ' 
I ' 

I I 
I I 

I I 

I I 

8S2 I 
I 

8S 1 

• I 
I 

I 

I I 
I I 
I I I 
I / I I / 
~/ ~/ 

L I 
-+- )7 

I 
_J_ 

I Rl r.HT JO 71 I CONTROL I REC OVE RY -=-MODCLE '«JOE 

0 DUAL 

I SINGLE L I 

• 

I 
I 

~i"r> -!-

'" I I . 
10 9P2 20 

I RECOVERY RECOVE~Y 

TIHE TIHE 

I .,.1 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

EXPANSION ~ 

I 
ATTACK 7 

TIHE 

I 
I 
I 

9S2 9S1 

I 
I 

17 J 
I 
I 

71 )1 I - SINGLE 

I DCAL o I 
RECOVERY 

MODE I 
I 

1153- 27 

FIGURE 4-4. 
COMPRESSION AND EXPANSION 

ATTACK AND RECOVERY TIME CIRCUITS 

4-7/4-8 

wigfi
Stolen Red

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

0 
0 
r--

C"'l 
lf"\ 
r-­
rl 

• 

5-1. GENERAL. 

SECTION V 

MAINTENANC E AND TROUBLESHOOTING 

5- 2 . This section describes the maintenance and troubleshootin g pro­
cedures for the AGC meter module. As shown in figure 5-1, reference desig­
nators are printed on the printed c ircuit board. In addition, certain parts 
significant to the discussions which foll ow are flagged . In the text and on 
the schematic (figure 5-2), the reference designators shown on the printed 
circuit boards are prefixed with the number 11 8 11 or "9", 8 for the compression 
board and 9 for the expansion board. For general repairs and cleaning tech­
nique s and a list of recommended test eq uipment, refer to Technical Manual 
888 1753 001, Volume I, Section V. 

5-3. ADJUSTMENT PROCEDURES. 

5-4 . To perform the following adjustments, it will be necessary to 
remove the compression and expansion boards from the module . Loosen (do not 
remove) three screws in the bottom of the module, slide the module rearward, 
and lift it out. Remove six knobs from the fro nt panel. Remove four screws 
securing the standoffs on each side of the module, and carefully lift both 
PC boards out. Lay the boards on an insula tin g work surface on top of the 
main frame . 

5-5. COMPRESSION PC ASSEMBLY. Refer to figure 5-1 for locations of 
parts. The COMPRESSION THRESHOLD control, 8R30 , is factory set and should 
not normally be adjusted. Should adjustment be required for any reason such 
as following parts replacement, refer to Technical Manual 888 1753 001 , 
Volume I, paragraph 3-21 for proper adjustment procedures. 

5-6. Socket 8U3 contains test points used for alignment and trouble-
shooting purposes. The pins are refered to as 8U3-l (pin 1), etc . The pins 
are numbered counterclockwise beginning from the bottom right-hand corner 
(marked 8U3-l in figure 5-1). 

5-7 . 

of 8U2 . 

NOTE 

All of the adjustments of paragraphs 5-7 
through 5-9 must be completed when per­
forming the following procedure. 

8Rll Offset Adjustment. 

a. Remove 8P2 and 8P3 from their sockets. 

b. Jumper a 10k resistor between pins 2 and 7 of 8U2 . 

c. Adjust offset control, 8Rll, for 0.0 +0.005 vdc at pin 7 

WARNING : Disconnect primary power prior to servicing . 

5-1 
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Figure 5-1. AGC Meter Module Parts Layout (Sheet 1 of 2) 

WARNING: Disconnect primary power prior to servicing. 
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Figure 5-1. AGC Meter Module Parts Layout (Sheet 2 of 2) 
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WARNING : Disconnect primary power prior to servicing. 
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5-8. 

of 8U2. 

5-9. 

d. Remove the 10k resistor from pins 2 and 7 of 8U2. 

8Rl2 Offset Adjustment. 

a. Remove 8P2 from its socket. 

b. Apply +10.0 ±_0.005 vdc at 8U3-l. 

c. Install 8P3 in its socket. 

d. Adjust offset control, 8Rl2, for 0.0 +0.005 vdc at pin 10 

8Rl5 Scale Factor Adjustment. 

a. Remove 8P2 from its socket. 

b. Install 8P3 in its socket. 

c. 

d. 
pin 10 of 8U2. 

Reduce the voltage input to 8U3-l to +0.1 +0.005 vdc. 

Adjust scale factor control, 8Rl5, for +3.0 +0.005 vdc at 

e . Replace 8P2 in its socket. 

5-10. EXPANSION PC ASSEMBLY. Refer to figure 5-1 for parts locations. 
The EXPANSION THRESHOLD control, 9R30, is factory set and should not normally 
require adjustment. Should adjustment be required for any reason such as 
following parts replacement, refer to Technical Manual 888 1753 001, Volume 
I, paragraph 3-21 for proper adjustment procedure. 

5-11. Socket 9U3 contains test points used for alignment and trouble-
shooting purposes. The pins are refered to as 9U3-l (pin 1), etc. The pins 
are numbered counterclockwise beginning from the top left corner (marked 
9U3-l in figure 5-1). 

5-12. 

5-13. 

NOTE 

All the adjustments of paragraphs 5-12 through 
5-16 must be completed when performing the fol­
lowing procedure. 

9Ul Bias Adjustment. Adjust 9Rl for -10.0 +0.05 vdc across 9R3. 

9Rl5 Offset Adjustment. 

a. Remove 9P4 and 9P5 from their sockets. 

b. Jumper a 10k resistor between pins 2 and 7 of 9U2 . 

5-9 

WARNING : Disconnect primary power prior to servicing . 
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of 9U2. 

5-14. 

of 9U2. 

5-15. 

c. Adjust offset control, 9R15, for 0.0 +0.005 vdc at pin 7 

d. Remove the 10k resistor from pins 2 and 7 of 9U2. 

9R17 Offset Adjustment. 

a. Remove 9P4 from its socket. 

b. Apply +10.0 .±_0.005 vdc at 9U3-3. 

c. Install 9P5 into its socket. 

d. Adjust offset control, 9R17, for 0.0 +0.005 vdc at pin 10 

9R19 Scale Factor Adjustment. 

a. Remove 9P4 from its socket. 

b. Install 9P5 into its socket. 

c. Reduce the voltage input at 9U3-3 to +0.1 +0.005 vd c . 

d. 
pin 10 of 9U2. 

Adjust scale factor control, 9R19, for +3.0 +0.005 vdc at 

e. Install 9P4 and 9P5 into their sockets. 

5-16. Meter Current Adjustment. 

a. Set the EXPANSION FUNCTION switches on both control modules 
to OFF. 

b. Replace 9P4 and 9P5 in their sockets. 

c. Adjust meter current control 9R29, until the module meter 
pointer rests in the center of the black portion of the meter scale between 
expansion and compression. 

5-17. TROUBLESHOOTING. Troubleshooting the AGC meter module is divided 
into two procedures presented in the Compression Troubleshooting Chart 
(figure 5-4) and the Expansion Troubleshooting Chart (figure 5-5). The Log 
Amplifier Voltage Reference Chart (figure 5-3) is used for both procedures. 
In order to troubleshoot the module, both boards must be removed (see para­
graph 5-4). 

5-10 

WARNING : Disconnect primary power prior to servicing . 
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CONTROL SETTINGS, 
CONTROL MODULE 

COMPRESSION FUNCTIOS - ON (ALL BANDS) 
EXPANSION FUNCTION - OFF (ALL BANDS) 

CHECK SUPPLY VOLTAGE 
AT SUI AND 8U2 PER 

TABLE 5-1 

APPLY A SIGNAL ABOVE TH 
COMPRESS ION THRESHOLD 

> - - - - o,l AND CHECK DC VOLTAGE AT 
YLS 

DEFECTIVE BUI. 8\:2, 
DE COUP LI NG COMPONENTS. 

BROKEN OR SHORTED 
P.C . FOIL 

CHECK 8CR5 THRU 8CR8. 
INCREASE INPUT SIGNAL 
UNTIL VOLTAGE DROPS, 

OR CHECK CONTROL 
MODULE 

BPI. PIN I (NOTE I) 

NO YES 

CHECK UC VOLTAGE 
AT 8R5 (LOIJER END) 

ADJUST 9RI FOR - lO VOC 
AT LOIIER ENO OF 8RS 

FAULTY 9Rl, 9R2, 
9RJ , BROKEN P.C. 

FOIL 

TA8Ll 5-1 . PWlR SUPPLY UlCOUPLING NET\IORKS 

POSITIVE SUPPLY +IS _:t o. o voe NEGATIVE SUPPLY -15 _:t o. b voe 

DEVICE PIN COHPONENTS PIN COMPONENTS 

SUI 7 8RS, 8C2, BCJ, 8C4 4 SR9, SCS, 8Cb , 8C7 
8U2 II SRl7, 8C9 , SCIO , 8Cl4 b SRlb, 8Cll, 8Cl2, SCI 7 

8Rl8 , 8CIS SRI 9, 8Cl8 

YlS 

REV . B: 

CHECK DC VOLTAGE 
AT 8UJ-I 

YES 

10/78 

CHECK DC 
VOLTAGE AT 

8U2, PIN 10 

8P2 NOT IN PLACf, 

FAULTY 8Ul, 8R4, 

8RS, 8R7, SCI 

Pl SOT IN PLACE , FAULTY 
ORI) , 8C8 , 8CIJ, 8Cl9. 
8U2 FAUTY OR OUT OF 

ADJUSTHENT. 

PROBLlH NOT IN 
COMPRESSION BOARD 

NOTl l. SOR.'1ALLY THE SIGNAL WILL BE ABOVE THE COHPRESSION 
THRESHOLD IF THl OTHER AGC M!:TER MODULES ARE 
INDICATING COHPRESSION UNLESS THE COHPRESSION AND 
EXPANSION THRESHOLD CONTROLS ARE IHPROPERLY ADJUSTED. 
THIS CAN BE DETERMINED BY OBSERVING THE SIGNAL AT 
SPI, PIS 25 OR 27. WHEN THERE IS LESS INCREASE 
IN SIGNAL AMPLITUDE THAN THE INCREASE IN INPUT SIGNAL, 
COHPRESSION IS TAKING PLACE. 

I )53-5) 

FIGURE 5-5 . 
COMPRESSION TROUBLESHOOTING CHART 

5- 13/ 5-14 

wigfi
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CONTROL PCS IT JONS: 

CONTROL HODULE 
COHPRESSION rUNCTJON - Orf (ALL BANDS) 

EXPANSION FUNCTION - ON (ALL BA.~DS) 

CHECK SUPPLY VOLTAGE AT 
9UJ AND 9U2 PER TABLE 5-2 

APPLY A S JGNAL ABOVE 
~ Y_E_S-_,EXPANSJON THRESHOLD AND 

CHECK DC VOLTAGE AT Ill 
or 9S) (NOTE I) 

rAULTY 9Ul , 9U2 
DECOUPLING COMPONLNTS 

CHECK 9CRI THRU 9CR4. 
INCREASE INPUT UNTIL VOLTAGE 

GOES NET.AT IV!. OR CHECK 
CONTROL HODI/L E 

CHECK DC VOLTAGE 
AT PIN 7 or 9Ul 

CHECK DC VOLTAGE 
ACROSS 9RJ 

ADJUST 9RI FOR - 10 VD 
ACROSS 9R3 

!AUL TY 9RI, 9R2 . 9Rl 

YES 

YES 

rAULTY 9Ul , 
9R9. 9RII 

CHECK DC VOLTAGE 
AT 9U3-J 

CHECK DC VOLTAGL 
AT 9UJ-4 

HS 

Table 1-2. POIILR SUPPLY DECOUPLISC NLTIIORKS 

POSITIVE SUPPLY + 15 + 0.6 VDC 

DEVI CL 
PIN COMPONENTS 

9U! 4 9RI l . 9C2, 9CJ, 9C4 

9U2 II RR20, 9C9 , 9CIO. 9Cl4 
9R2). 9C 15 

NlGATIVL SUPPLY - 15 + 0. 6 

Pl~ CO~PONLN1 S 

II 9R8, 9CI. 9Cb, 9C1 
6 9R2 I, 9CI I, 9tl l, 

9Rn , 9Cl8 

VDC 

9lll 

NOll I. SORMALLY THI. SI<-NAL I/ILL RF ABOVE THE EXPANSION 
THRESHOLD IF THL OTHER AGC HETER MODULES ARE IN­
DICATING UCPANSJON UNLESS THE COMPRESSION AND 
!.XPA.~SION THRLSHOLDS ARE IMPROPERLY ADJUSTED . 
IBIS CA.~ Bl D!TERHINED BY OBSERVING THE SIGNAL 
AT 9P2, PIN 1 OR 8. IIHEN THERl: IS A LARGER 
INCRLAS! IN SICNAL LEVEL AT IBIS POJST TltAN 
IBE INPL"T SI<-NAL INCREASE, EXPANSION IS TAXING 
t'LALI:.. 

9P4 NOT IN PLACE 
r AUL TY 9L I , 9R4, 

9R5, 9Ro, 9C25 

9U2 FAULTY OR OUT OF 
ADJUSTI1ENT. FAULTY 

9C8, 9CIJ , 9Clb, 9Rl6. 
9P5 NOT IN Pl.An 

REV. B: 10/78 

CHECK DC VOLTAGE 
AT 9UI, PIN 8 • 

ADJUST 9R29 FROM 
FULL CCII TO FULL 

CII 

PROBLEM NOT ON 
LXPANS JON BOARD 

FAULTY 9UI, 
9R25 , 9R2b 

FAULTY Ml I 

9R28. 9R29 

1153-58 

FIGURE 5-6. 
EXPANSION TROUBLESHOOTING CHART 
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Rev. B: 10/78 

6-1. INTRODUCTION. 

SECTION VI 

PARTS LIST 

6-2. This section provides a description, reference designator, and 
order number for replaceable electrical parts, assemblies, and selected mec­
hanical parts necessary for proper maintenance of the AGC meter module. 
Table 6-1 lists the replaceable parts for the AGC meter module assembly, 
table 6-2 lists the parts for the compression PC board assembly, and table 
6-3 lists the parts for the expansion PC board assembly. 

6-3. REPLACEABLE PARTS SERVICE. 

6-4 . Replacement parts are available 24 hours a day, seven days a 
week from the Harris Service Parts Department. Telephone 217/222-8200 to 
contact the Service Parts Department or address correspondence to Service 
Parts Department, Harris Broadcast Products Division, Harris Corporation, 
P . O. Box 4290, Quincy, Illinois, 62301. 

6-5 . TECHNICAL ASSISTANCE. 

6-6. Technical assistance and troubleshooting recommendations are 
available from Harris Field Service Department during normal working hours . 
Emergency technical service is available 24 hours a day . Telephone 217/ 
222-8200 to contact the Field Service Department or address correspondence 
to Field Service Department, Harris Broadcast Products Division, Harris 
Corporation, P.O . Box 4290, Quincy, Illinois, 62301 . The Harris factory 
may also be contacted through a TXW facility (910-246-3312) or a TELEX 
service (40-4347) . 
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WARNING : Disconnect primary power prior to servic ing . 
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Table 6-1. AGC Meter Module Assembly - 992 4955 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

Ml 632 0964 000 Meter, AGC 

992 4944 001 Expansion Printed Circuit Board 
(Refer to table 6-3) 

992 4945 001 Compression Printed Circuit Board 
(Refer to table 6-4) 

358 1838 000 Insert, Small, Red 

358 1839 000 Insert, Small, Green 

358 1837 000 Insert, Small, Blue 

650 0254 000 Knob 

358 2081 000 Mounting Plate, Switch 

6-2 

WARNING: Disconnect primary power prior to servicing. 

QTY . 
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Table 6-2. Compression Printed Circuit Board - 992 4945 001 

REF . SYMBOL HARRIS PART NO. DESCRIPTION 

Cl 500 0759 000 Capacitor, 100 pF 

C2,C3 516 0375 000 Capacitor, 0.01 uF, 50V 

C4,C5 526 0048 000 Capacitor, 10 uF, 20V 

C6,C7 516 0375 000 Capacitor, 0.01 uF, 50V 

cs 500 0759 000 Capacitor, 100 pF 

C9 516 0375 000 Capacitor, 0.01 uF, 50V 

ClO 526 0048 000 Capacitor, 10 uF, 20V 

Cll 516 0375 000 Capacitor, 0.01 uF, 50V 

Cl2 526 0048 000 Capacitor, 10 uF, 20V 

Cl3 500 0759 000 Capacitor, 100 pF 

Cl4 516 0375 000 Capacitor, 0.01 uF, ')QV 

Cl5 522 0391 000 Capacitor, 1000 uF, 16V 

Cl7 516 0375 000 Capacitor, 0.01 uF, 50V 

Cl8 522 0391 000 Capacitor, 1000 uF, 16V 

Cl9 500 0761 000 Capacitor, 150 pF 

C20 526 0048 000 Capacitor, 10 uF, 20V 

C21 526 0050 000 Capacitor, 1 uF, 35V 

C22 526 0048 000 Capacitor, 10 uF, 20V 

C23 526 0050 coo Capacitor, 1 uF, 35V 

Jl,J2,J3,J4 612 0775 000 Jack 

Pl 610 0748 000 Plug, 40 Pin P.C. Type 

P2 ,P3 610 0679 000 Plug 

R4 548 1407 000 Resistor, 51.lk ohm, l/4W, 1% 

WARNING : Disconnect primary power prior to servicing . 

QTY . 
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Rev. B: 10/78 

Table 6-2. Compression Printed Circuit Board - 992 4945 001 (Continued) 

REF. SYMBOL HARRIS PART NO . DESCRIPTION QTY . 

RS 548 0932 000 Resistor, 100k ohm, l/4W, 1% 1 

R6 540 1109 000 Resistor, 33k ohm, l/2W, 5% 1 

R7 548 0932 000 Resistor, 100k ohm, l/4W, 1% 1 

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

Rl0 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

Rll 550 0899 000 Potentiometer, 2k ohm, 10% 1 

Rl2 550 0956 000 Potentiometer, 2k ohm, l/2W, 10% 1 

Rl3 548 0340 000 Resistor, 15k ohm, l/4W, 1% 1 

Rl4 540 1191 000 Resistor, 560 ohm, l/2W, 5% 1 

RlS 550 0947 000 Potentiometer, lk ohm, l/2W, 10% 1 

Rl6,Rl7 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

Rl8,Rl9 540 1151 000 Resistor, 10 ohm, l/2W, 5% 2 

R20 550 0917 000 Potentiometer, 10k/10k Dual Sec-
tion, 10% 1 

R25 540 1162 000 Resistor, 1 Megohm, l/2W, 5% 1 

R26 548 0282 000 Resistor, 11.0k ohm, l/4W, 1% 1 

R27 548 1436 000 Resistor, 2370 ohm, l/4W, 1% 1 

R28 540 1111 000 Resistor, 10k ohm, l/2W, 5% 1 

R30 540 1340 000 Resistor, 6.2 Megohm, l/2W, 5% 1 

R31 540 1339 000 Resistor, 3.0 Megohm, l/2W, 5% 1 

R32 540 1234 000 Resistor, 1.5 Megohm, l/2W, 5% 1 

R33 540 1338 000 Resistor, 750k ohm, l/2W, 5% 1 

R34,R35 540 1318 000 Resistor, 390k ohm, l/2W, 5% 2 

R36 540 1338 000 Resistor, 750k ohm, l/2W, 5% 1 

6-4 
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Table 6-2. Compression Printed Circuit Board - 992 4945 001 (Continued) 

REF . SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

R37 540 1318 000 Resistor, 1.5 Megohm, l/2W, 5%. 1 

R38 540 1339 000 Resistor, 3 .0 Megohm, l/2W, 5% 1 

R39 540 1340 000 Resistor, 6.2 Megohm, l/2W, 5% 1 

R40 540 1143 000 Resistor, 24k ohm, l/2W, 5% 1 

R41 540 1153 000 Resistor, 8.2k ohm, l/2W, 5% 1 

R42 540 1193 000 Resistor, lk ohm, l/2W, 5% 1 

R43 540 1127 000 Resistor, 820 ohm, 1/ 2W, 5% 1 

R44 ,R45 540 1151 000 Resistor, 10 ohm, l/2W , 5% 2 

R46 540 112 7 000 Resistor, 820 ohm, l/2W, 5% 1 

R47 540 1193 000 Resistor, lk ohm, l/2W, 5% 1 

R48 540 1153 000 Resistor, 8 . 2k ohm, l/2W, 5% 1 

R49 540 1143 000 Resistor, 24k ohm, l/2W, 5% 1 

R50,R51 540 llll 000 Resistor, 10k ohm, l/2W, 5% 2 

R52 540 1162 000 Resistor, 1 Megohm, l/2W, 5% 1 

R53 548 0282 000 Resistor, 11. Ok ohm, l/4W, 1% 1 

R54 548 1436 000 Resistor, 2370 ohm, l/4W, 1% 1 

R55 540 llll 000 Resistor, 10k ohm, l/2W, 5% 1 

R56,R57 540 ll65 000 Resistor, 3. 3k ohm, l/2W, 5% 2 

Sl,S2 600 0580 000 Switch, 2P-5POS, Rotary 2 

S3 600 0583 000 Switch, Rotary 1 

Ul 382 0187 000 Integrated Circuit, LM741CN 1 

U2 382 0509 000 Integrated Circuit, 1CL8048CCPE 1 

6-5 

WARNING : Disconnect primary power prior to servicing. 
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Table 6-2. Compression Printed Circuit Board - 992 4945 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

XUl 404 0504 000 Socket, 8 Pin, Dip 1 

XU2 404 0506 000 Socket, 16 Pin, Dip 1 

XU3 404 0505 000 Socket, 14 Pin, Dip 1 

843 1908 000 Printed Circuit Board 1 

6-6 
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Table 6-3. Expansion Printed Circuit Board - 992 4944 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

Cl 500 0759 000 Capacitor, 100 pF 

C2,C3 516 0375 000 Capacitor, 0.01 uF, 50V 

C4,C5 526 0048 000 Capacitor, 10 uF, 20V 

C6,C7 516 0375 000 Capacitor, 0.01 uF, 50V 

C8 500 0759 000 Capacitor, 100 pF 

C9 516 0375 000 Capacitor, 0.01 uF, 50V 

Cl0 526 0048 000 Capacitor, 10 uF, 20V 

Cll 516 0375 000 Capacitor, 0.01 uF, 50V 

Cl 2 526 0048 000 Capacitor, 10 uF, 20V 

Cl3 500 0759 000 Capacitor, 100 pF 

Cl4 516 0375 000 Capacitor, 0.01 uF, 50V 

Cl5 522 0391 000 Capacitor, 1000 uF, 16V 

Cl6 500 0761 000 Capacitor, 150 pF 

Cl7 516 0375 000 Capacitor, 0.01 uF, 50V 

Cl8 522 0391 000 Capacitor, 1000 uF, 16V 

Cl9 500 0759 000 Capacitor, 100 pF 

C20 526 0048 000 Capacitor, 10 uF, 20V 

C21 526 0050 000 Capacitor, 1 uF, 35V 

C22 526 0048 000 Capacitor, 10 uF, 20V 

C23 526 0050 000 Capacitor, 1 uF, 35V 

C24,C25 500 0759 000 Capacitor, 100 pF 

CRl thru CRl0 384 0205 000 Diode, 1N914 

Jl,J2,J3,J4 612 0775 000 Jack 

Pl,P2,P3 610 0748 000 Plug, 40 Pin PC Type 

WARNING: Disconnect primary power prior to servicing . 

QTY. 
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Table 6-3. Expansion Printed Circuit Board - 992 4944 001 (Continued) 

REF . SYMBOL HARRIS PART NO . DESCRIPTION QTY . 

P4,P5 610 0679 000 Plug 2 

Rl 550 0842 000 Potentiometer, 200 ohm, 10% 1 

R2 540 1170 000 Resistor, 430 ohm, l/2W, 5% 1 

R3 540 1116 000 Resistor, lk ohm, l/2W, 5% 1 

R4,R5,R6 548 0932 000 Resistor, 100k ohm, l/4W, 1% 3 

R7 540 1131 000 Resistor, 30k ohm, l/2W, 5% 1 

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

R9 548 0932 000 Resistor, 100k ohm, l/4W, 1% 1 

Rl0 548 1446 000 Resistor, 93.lk ohm, l/4W, 1% 1 

Rll 548 0932 000 Resistor, 100k ohm, l/4W, 1% 1 

Rl2 540 1131 000 Resistor, 30k ohm, l/2W, 5% 1 

Rl3 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

Rl4 548 1361 000 Resistor, 10k ohm, l/4W, 1% 1 

Rl5 550 0899 000 Potentiometer, 2k ohm, 10% 1 

Rl6 548 0340 000 Resistor, 15k ohm, l/4W, 1% 1 

Rl7 550 0956 000 Potenticmeter, 2k ohm, l/2W, 10% 1 

Rl8 540 1191 000 Resistor, 560 ohm, l/2W, 5% 1 

Rl9 550 0947 000 Potentiometer, lk ohm, l/2W, 10% 1 

R20,R21 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R22,R23 540 1151 000 Resistor, 10 ohm, l/2W, 5% 2 

R24,R25,R26 548 0932 000 Resistor, 100k ohm, l/4W, 1% 3 

R27 540 1131 000 Resistor, 30k ohm, l/2W, 5% 1 

R28 540 1193 000 Resistor, 2.4k ohm, l/2W, 5% 1 

R29 550 0865 000 Potentiometer, lk ohm, 10% 1 
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Table 6-3. Expansion Printed Circuit Board - 992 4944 001 (Continued) 

REF . SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

R30 550 0917 000 Potentiometer, 10k/10k Dual 
Section, 10% 1 

R32 540 1335 000 Resistor, 6.2 Megohm, l/2W, 5% 1 

R33 540 1336 000 Resistor, 3.0 Megohm, l/2W, 5% 1 

R34 540 1234 000 Resistor, 1.5 Megohm, l/2W, 5% 1 

R35 540 1338 000 Resistor, 750k ohm, l/2W, 5% 1 

R36, R37 540 1318 000 Resistor, 190k ohm, l/2W, 5% 2 

R38 540 1338 000 Resistor, 7:.0k ohm, l/2W, 5% 1 

R39 540 1234 000 Resistor, 1.5 Megohm, l/2W, 5% 1 

R40 540 1336 000 Resistor, 3.0 M,~gohm, l/2W, 5% 1 

R41 540 1335 000 Resistor, 6.2 Me~ohm, l/2W, 5% 1 

R4 2 540 1143 000 Resistor, 24k ohn . . l/2W, 5% 1 

R43 540 1153 000 Resistor, 8.2k ohm, l/2W, 5% 1 

R44 540 1193 000 Resistor, 2.4k ohm, l/2W, 5% 1 

R45 540 1127 000 Resistor, 820 ohm, l/2W, 5% 1 

R46,R47 540 1118 000 Resistor, 220 ohm, l/2W, 5% 2 

R48 540 1127 000 Resistor, 820 ohm, l/2W, 5% 1 

R49 540 1193 000 Resistor, 2.4k ohm, l/2W, 5% 1 

R50 540 1153 000 Resistor, 8.2k ohm, l/2W, 5% 1 

R51 540 1143 000 Resistor, 24k ohm, l/2W, 5% 1 

R52,R53 540 1111 000 Resistor, 10k ohm, l/2W, 5% 2 

Sl,S2 600 0580 000 Switch, 2P-5 POS, Rotary 2 

S3 600 0583 000 Switch, Rotary 1 

6-9 

WARNING : Disconnect primary power prior to servicing. 
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Table 6-3. Expansion Printed Circuit Board - 992 4944 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

Ul 382 0415 000 Integrated Circuit, LM324N 1 

U2 382 0509 000 Integrated Circuit, 1CL8048CCPE 1 

XUl 404 0505 000 Socket, 14 Pin, Dip 1 

XU2 404 0506 000 Socket, 16 Pin, Dip 1 

XU3 404 0505 000 Socket, 14 Pin, Dip 1 

943 1909 000 Printed Circuit Board 1 

6-10 

WARNING : Disconnect primary power prior to servicing . 
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SAFETY NOTICE 

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

This manual 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 which 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 EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER­
SONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS, SAFE HANDLING 
AND OPERATING PRACTICE, Ml) RELATED FIRST-AID PROCEDURES (E.G., FOR ELEC­
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 tasks to exercise due care. 

As with all electronic equipment, care should be taken to avoid electrical 
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 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 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 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 
circuits, know your equipment and don't take chances. Proper training 
of experienced personnel and observing the above guidelines will help as­
sure safe and continued operation of this equipment. 
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1-1. 

SECTION I 

GENERAL DESCRIPTION 

EQUIPMENT PURPOSE. 

1-2. The limiter meter module is the primary monitoring device for 
the left and right limiter modules. It also contains the limiting level 
control and the manual attack and recovery time resistor circuits . 

1-1/1-2 

WARNING: Disconnect primary power prior to servicing. 
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2-1. GENERAL. 

SECTION II 

INSTALLATION 

2-2. Installation of the limiter meter module is covered in Technical 
Manual 888 1753 001, MSP 100 Audio Processor, Volume I, Section II, 
Installation . 

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

SECTION III 

CONTROLS AND INDICATORS 

3-2. Figure 3-1 shows all of the user controls and indicators provided 
on the limiter meter module, and table 3-1 describes the function of each 
and its affect on module operation . 

3-1 

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

LIMITER 

1753-36 

Figure 3-1. Limiter Meter Module Controls and Indicators 
(Sheet 1 of 2) 

WARNING : Disconnect primary power prior to servicing. 
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Figure 3-1. Limiter Meter Module Controls and Indicators 
(Sheet 2 of 2) 
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REF. 

1 

2 

3 

4 

5 

3-4 

Table 3-1. Limiter Meter Module Controls and Indicators 

CONTROL/INDICATOR 

LIMITING LEVEL, lORl 

LIMITING ATTACK TIME, 
10S2 

LIMITING RECOVERY 
TIME, lOSl 

METER/L BOTH R, 10S3 

METER CALIBRATE, 10R3 

FUNCTION 

Adjusts the signal input level to the 
limiter trodule. 

Selects one of five attack time resis­
tors for the limiter manual attack time 
function. 

Selects one of five recovery time resis­
tors for the limiter manual recovery 
time function. 

L Position: Selects the left limiter 
for monitoring. 
BOTH Position: Selects both left and 
right limiters for monitoring. (When 
the left and right limiters are strapped 
the indication is the greater of the two 
control signals.) 
R Position: Selects the right limiter 
for monitoring. 

Adjusts meter current for calibration. 

WARNING: Disconnect primary power prior to servicing. 
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4-1. 

SECTION IV 

PRINCIPLES OF OPERATION 

CIRCUIT DESCRIPTION. 

4-2. The primary function performed by the limiter meter module is 
metering the control voltage of the left and right limiter zoodules. The 
manual attack time and recovery time resistors and the limiting level con­
trols are also located in the module, although they are a part of the limiter 
module circuitry. Figure 4-1 shows how the limiter meter module is connected 
into the limiter roodule circuits. The limiter modules plug into edge con­
nectors JS and J6 on the motherboard. The limiter meter module plugs into 
Jl7 on the motherboard through a ribbon cable. 

4-3. METERING CIRCUIT. 

4-4. Switch 10S3 on the limiter meter module front panel selects ei-
ther the left, right, or both limiter modules for monitoring. In the L 
(left) position, control voltage (before it is summed with the bias voltage) 
is fed through JS pin 56 and CR2 on the motherboard to Jl7 pin 39 to switch 
10S3 on the meter module, then through calibration potentiometer 10R3 and 
current limiter 10R4 to the meter. In the BOTH position, the greater of the 
two control voltages from the left or right limiter will be indicated on the 
meter. For example, if the left limiter control voltage is the greater than 
that of the right limiter, CR3 on the motherboard will be reverse biased and 
the left control voltage will predominate. Conversely, if the right limiter 
control voltage is the greater, CR4 will be reverse biased and the right 
control voltage will predominate. In the R position, 10S3 routes the right 
limiter control voltage to the meter circuit through CRl. 

4-5. ATTACK TIME, RECOVERY TIME, AND LIMITING LEVEL CIRCUITS. 

4-6. Figure 4-1 shows the routing of the manual attack time, manual 
recovery time, and limiting level circuits to the limiter modules. Refer to 
Technical Manual 888 1753 400, Section IV for a description of these cir­
cuits. 

4-1/4-2 

WARNING : Disconnect primary power prior to servicing . 
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5-1. GENERAL. 

SECTION V 

MAINTENANCE AND TROUBLESHOOTING 

5-2. This section describes the maintenance and troubleshooting pro-
cedures for the limiter meter module. As shown in figure 5-1, reference 
designators are printed on the printed circuit board. In addition, certain 
parts, significant to the procedures which follow are flagged. In the text 
and on the schematic (figure 5-2), the reference designators shown on the 
printed circuit board are prefixed with the number "10". For general repair 
and cleaning techniques, refer to Technical Manual 888 1753 001, Volume I, 
Section V. 

5-3. ADJUSTMENT PROCEDURES. 

5-4. There are two adjustments on the limiter meter module; LIMITING 
LEVEL, lORl, which is covered in Section III of Technical Manual 888 1753 
001, Volume I, and meter calibrate control, 10R3. 

5-5. The meter is calibrated by removing both limiter modules from the 
main frame and applying +5.0 vdc to pin 40 of Pl. Meter calibrate control, 
10R3, is then adjusted for mid scale deflection of the meter. 

5-6. TROUBLESHOOTING . 

5-7. Troubleshooting the limiter meter module consists primarily of 
continuity checking with an ohnnneter. If transistors lOQl and 10Q2 are sus­
pected sources of trouble, they can be checked for conduction by measuring 
the base emitter voltage which should be approximately 0.7 volt when in the 
conducting state. A higher voltage would indicate on open junction, and a 
lower voltage would indicate nonconduction. 

5-8. The module can be remved for troubleshooting or repair by 
loosening three cross-recessed screws in the bottom of the module, sliding 
the module rearward, and lifting it out of the main frame. The printed 
circuit board may be removed by first removing the knobs from the three 
front panel controls, then removing four cross-recessed screws from the side 
of the module. The circuit board can then be lifted out of the module. 

5-1 
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Rev. B: 10/78 

6-1. INTRODUCTION. 

SECTION VI 

PARTS LIST 

6-2. This section provides a description, reference designator, and 
order number for replaceable electrical parts, assemblies, and selected mec­
hanical parts necessary for proper maintenance of the limiter meter module. 
Table 6-1 lists the parts for the limiter meter module assembly, and table 
6-2 lists the parts for the limiter meter module printed circuit board. as­
sembly. 

6-3 . REPLACEABLE PARTS SERVICE. 

6-4. Replacement parts are available 24 hours a day, seven days a 
week from the Harris Service Parts Department. Telephone 217/222-8200 to 
contact the Service Parts Department or address correspondence to Service 
Parts Department , Harris Broadcast Products Division, Harris Corporation, 
P.O . Box 4290, Quincy, Illinois, 62301. 

6-5. TECHNICAL ASSISTANCE. 

6-6 . Technical assistance and troubleshooting recommendations are 
available from Harris Field Service Department during normal working hours . 
Emergency technical service is available 24 hours a day . Telephone 217/ 
222-8200 to contact the Field Service Department or address correspondence 
to Field Service Department, Harris Broadcast Products Division, Harris 
Corporation, P . O. Box 4290, Quincy, Illinois, 62301. The Harris factory 
may also be contacted through a TWX facility (910-246-3312) or a TELEX 
service (40-4347) . 
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Table 6-1. Limiter Meter Module Assembly - 992 4956 001 

REF . SYMBOL HARRIS PART NO. DESC~IPTION 

Ml 632 0963 000 Meter, Limiter 

358 1838 000 Insert, Small Red 

358 1837 000 Insert, Small Blue 

358 1839 000 Insert, Small Green 

992 4946 001 Limiter Meter Module Printed 
Circuit Board (Refer to table 

358 2081 000 Mounting Plate, Switch 

6-2 

WARNING : Disconnect primary power prior to servicing . 
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• Table 6-2. Limiter Meter Module Printed Circuit Board - 992 4946 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

Pl 610 0748 000 Plug, 40 Pin, PC Type 1 

Ql,Q2 380 0111 000 Transistor, 2N3417 2 

Rl 550 0917 000 Potentiometer, 10k/10k 10% Dual 
Section 1 

R3 550 0870 000 Potentiometer, 5k ohm, 10% 1 

R4 540 1154 000 Resistor, 7.5k ohm, l/2W, 5% 1 

RS 540 1112 000 Resistor, 510 ohm, l/2W, 5% 1 

R6 540 1178 000 Resistor, 750 ohm, l/2W, 5% 1 

R7 550 0901 000 Potentiometer, 500 ohm, 10% 1 

RB 540 1318 000 Resistor, 390k ohm, l/2W, 5% 1 

• R9 540 1338 000 Resistor, 750k ohm, l/2W, 5% 1 

RlO 540 1234 000 Resistor, 1.5 Megohm, l/2W, 5% 1 

Rll 540 1336 000 Resistor, 3.0 Megohm, l/2W, 5% 1 

Rl2 540 1224 000 Resistor, 39 ohm, l/2W, 5% 1 

Rl3 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

Rl4 540 1164 000 Resistor, 390 ohm, l/2W, 5% 1 

Rl5 540 1205 000 Resistor, 1.2k ohm, l/2W, 5% 1 

Rl6 540 1179 000 Resistor, 3600 ohm, l/2W, 5% 1 

Rl8 540 1335 000 Resistor, 6.2 Megohm, l/2W, 5% 1 

Rl9 540 1336 000 Resistor, 3.0 Megohm, l/2W, 5% 1 

R20 540 1234 000 Resistor, 1.5 Megohm, l/2W, 5% 1 

R21 540 1338 000 Resistor, 750k ohm, l/2W, 5% 1 

R22 540 1318 000 Resistor, 390k ohm, l/2W, 5% 1 

• 6-3 

WARNING: Disconnect primary power prior to servicing. 
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Table 6-2. Limiter Meter Module Printed Circuit Board - 992 4946 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

R23 540 1102 000 Resistor, 3600 ohm, l/2W, 5% 1 

R24 540 1205 000 Resistor, 1.2k ohm, l/2W, 5% 1 

R25 540 1164 000 Resistor, 390 ohm, l/2W, 5% 1 

R26 540 1102 000 Resistor, 100 ohm, l/2W, 5% 1 

R27 540 1224 000 Resistor, 39 ohm, l/2W, 5% 1 

R29 540 1335 000 Resistor, 6.2 Megohm, l/2W, 5% 1 

R30,R31 540 1102 000 Resistor, 100 ohm, l/2W, 5% 2 

R32,R33 540 1111 000 Resistor, 10k ohm, l/2W, 5% 2 

R34 540 1113 000 Resistor, 18k ohm, l/2W, 5% 1 

R35 540 1205 000 Resistor, 1.2k ohm, l/2W, 5% 1 

R36 540 1113 000 Resistor, 18k ohm, l/2W, 5% 1 

R37 540 1205 000 Resistor, 1.2k ohm, l/2W, 5% 1 

Sl,S2 600 0580 000 Switch, Rotary, 2P-5P 2 

S3 600 0583 000 Switch, Rotary, 2P-3P 1 

943 1913 001 Printed Circuit Board 1 

6-4 

WARNING: Disconnect primary power prior to servicing. 
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SAFETY NOTICE 

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

This manual 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 which 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 EXPERIENCED PERSONNEL EXERCISING DUE CARE. PER­
SONNEL MUST FAMILIARIZE THEMSELVES WITH SAFETY REQUIREMENTS, SAFE HANDLING 
AND OPERATING PRACTICE, Af.1) RELATED FIRST-AID PROCEDURES (E.G., FOR ELEC­
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 tasks to exercise due care. 

As with all electronic equipment, care should be taken to avoid electrical 
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 nf 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 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 oL shields. Always use grounding sticks and short out high volt­
age points before servicing. Never make internal adjustments, perform 
maintenance 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 
circuits, know your equipment and don't take chances. Proper training 
of experienced personnel and observing the above guidelines will help as­
sure safe and continued operation of this equipment. 
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1-1. 

SECTION I 

GENERAL DESCRIPTION 

EQUIPMENT PURPOSE. 

1-2. The program meter module monitors the program output signal, 
either from the output module or from the protection module, and monitor 
the primary power supply output voltage. Selection of the signal to be 
monitored is made with a jumper plug on the output module PC board. A 
selector switch on the meter module also selects left (L), right (R), or 
both (BOTH) channels for monitoring . 

1-1/1-2 
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2-1. GENERAL. 

SECTION II 

INSTALLATION 

2-2. Installation of the module is covered in Technical Manual 
888 1753 001, MSP 100 Audio Processor System, Volume I, Section II . 

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

SECTION III 

CONTROLS AND INDICATORS 

3-2. Figure 3-1 shows all of the user controls and indicators pro-
vided on the module, and table 3-1 describes the function of each . 

3-1 

WARNING: Disconnect primary power prior to servicing. 
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Figure 3-1. Program Meter Module Controls and Indicators 
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WARNING : Disconnect primary power prior to servicing. 
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Table 3-1. Output Meter Module Controls and Indicators 

CONTROL/INDICATOR 

RT AUDIO, 11DS2 

LT AUDIO, llDSl 

POWER STATUS HI, 11DS3 

NORMAL, 11DS4 

LOW, llDSS 

METER L/BOTH/R, llSl 

AC LINE, 11Fl/11F2 

POWER ON/OFF, 11S2 

FUNCTION 

LED indicator (green): indicates rela­
tive level of signal in right audio 
channel (brilliance proportional to 
level). 

LED indicator (green): indicates rela­
tive level of signal in left audio 
channel (brilliance proportional to 
level). 

LED indicator (yellow): glows when 
primary power supply voltage is high. 

LED indicator (green): glows when pri­
mary power supply voltage is normal. 

LED indicator (red): glows when primary 
power supply voltage is low . 

L Position: selects left audio channel 
output for metering. 
BOTH Position: selects both left and 
right audio channels outputs for meter­
ing (meter indication is greater of the 
two). 
R Position: selects right audio channel 
output for metering. 

AC power line fuses (located in input 
to primary of power transformer). 

Closes ac power line circuit energizing 
primary power supply. 

3-3/ 3-4 

WARNING: Disconnect primary power prior to servicing. 
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SECTION IV 

PRINCIPLES OF OPERATION 

4-1. CIRCUIT DESCRIPTION. 

4-2. The program meter module has two functional circuits, a program 
output level indicating meter circuit, and a power supply monitoring cir­
cuit. In addition, the module contains the primary power supply fuses and 
ON/OFF switch. 

4-3. METERING CIRCUIT. 

4-4. The left and right audio output modules each contain a precision 
rectifier which detects the audio signal and outputs a de voltage which is 
a replica of the audio envelope. As shown in figure 4-1 this voltage enters 
the program meter module through diodes llCRl through 11CR4 and switch llSl. 
Assuming the switch is in the BOTH position, the left detected audio would 
be applied to the anode of 11CR2, and the right detected audio would be 
applied to the anode of 11CR3. The diode which has the highest anode volt­
age will conduct and reverse bias the other; therefore, the channel with 
the largest signal will be the one causing the meter deflection. The con­
ducting diode supplies base current to 11Q2, also causing conduction and 
forward biasing the base of llQS. Diode 11CR6 sets a fixed bias of 0.7 vdc 
on the base of 11Q4, limited by 11R5, and causing 11Q4 to supply a constant 
current (established by the setting of 11R13) to the base of 11Q4. This 
bias is used for meter calibration. The drop across 11Rl4, which follows 
the audio envelope is the source of current for meter deflection. Meter 
current is limited by 11Rl5, 11Rl6, and 11Rl7. Thermistor llRTl in parallel 
with 11Rl6 compensates for temperature changes. 

4-5. CHANNEL INDICATORS. 

4-6. Relative activity of the left and right audio channels is indi-
cated by LEDs, llDSl (left) and 11DS2 (right). The detected audio signal 
from the left output module establishes the base bias for llQl through llRl 
and 11R2. This bias, which varies with the audio envelope, causes llQl to 
conduct varying amounts of current, which in turn causes the brilliance of 
llDSl to vary. Current through llDSl is limited by 11R4. Right channel 
activity is similarly indicated by 11DS2 and associated components. 

4-7. POWER SUPPLY STATUS CIRCUIT. 

4-8. Outputs of the 20-volt regulators in the primary power supply are 
routed to the program meter module where the power supply status is dis­
played (see figure 4-2). Should the power supply voltage go high as might 
occur if a regulator developed an internal short, LED, 11DS3, will glow, 
since the zener voltage of 11CR12 and 11CR13 would be exceeded and they 
would conduct. In this case, 11Q7 would be turned on by current through 
11R24, shunting current around 11DS4, and 11Q6 would be turned on, shunting 
current around llDSS. As long as the voltage between the positive and 

4-1 

WARNING: Disconnect primary power prior to servicing. 
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Figure 4-1. Metering Circuit 

WARNING : Disconnect primary power prior to servicing. 
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HI 

1153- 31 

Figure 4-2. Power Status Indicating Circuit 

negative supplies is above 35 volts and below 42 volts, 11DS4 will glow, 
indicating normal power supply status, becuase the zener voltage of 
11CR9 and llCRlO is exceeded and 11Q7 is turned off. In this case 11Q6 
is turned on due to base current through 11R22, and current is shunted 
around 110S5. If the power supply voltage falls below 35 volts, 11CR9 
and llCRlO cease to conduct, turning 11Q6 off and depriving 110S4 of cur­
rent. 110S5 then will glow indicating low power supply voltage . 

4-3/4-4 

WARNING : Disconnect primary power prior to servicing. 
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5-1. GENERAL. 

SECTION V 

MAINTENANCE AND TROUBLESHOOTING 

5-2. This section describes the maintenance and troubleshooting 
procedures for the program meter module. As shown in figure 5-1, reference 
designators are printed on the printed circuit board. In addition, certain 
parts significant to the discussions which follow are flagged. In the text 
and on the schematic (figure 5-2), the reference designators shown on the 
printed circuit board are prefixed with the number "11". If the module 
does not perform properly, figures 5-3 and 5-4 may be used as a guide for 
troubleshooting. For general cleaning and repair techniques, and for a list 
of recommended test equipment, refer to Technical Manual 888 1753 001, 
MPS 100 Audio Processor System, Volume I, Section V. 

5-3. MODULE ADJUSTMENTS. 

5-4. The only adjustment on the program meter module is the RECOVERY 
CALIBRATE potentiometer, 11Rl3, which controls meter pointer ballistics. 
This control is set at the factory and should not be adjusted. 

5-5. TROUBLESHOOTING . 

5-6. If the system does not perform properly and the fault is traced 
to the program meter module, the troubleshooting charts (figures 5-3 and 
5-4) which follow may be used. 

WARNING: Disconnect primary power prior to servicing. 
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Figure 5-1. Program Meter Module Parts Layout 

WARNING : Disconnect primary power prior to servicing . 
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4. • FRONT PANEL . 
3. ALL CA PACITANCE IN UF . 
2. ALL RESIST ANCE IN OHMS . 
1. ALL RESISTORS 1 2W. 5\ . 

UNLESS OTHERWISE NOTED 
NOTES 

11 Rl 
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11 CR 1 
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REV . B: 10/ 78 
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.I_ 1000 
16V 

YELLOW 
11 OS3 
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.__ ___ ___ POWER STATUS -----------' 

11 Pl 

25 

23 
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13 

11 Rl 9 
100 
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II 
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METER DRIVE 

LEFT OUTPUT 
METER DRIVE 

+15V 
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+20V 

- 20V 

FIGURE 5-2. 
(SHEET l OF 2) 

PROGRAM METER MODULE 
SCHEMATIC 

839 3201 001 
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FIGURE 5-2. (SHEET 2 OF 2) PPM METER PANEL OUTPUT 
COMPONENT LOCATION - 843 2195 001 

WARNING : Disconr,ec t primary power prior to servic ing . 

lilt 

1>111 

811 

lll 

I 
I 
I 
I 

5-3a/5-4a 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

0 
0 
0\ 

C"'I 
LI"\ 
r---. 
M 

• 

QiECK DC VOLT AGE 
AT l lR4-l lR5 

JUNCTION 

APPLY SIGNAL . AD.JUST 
FOR +10 dBm OUTPUT IN 

BOTH CHANNELS 

NO 

NO 

NO 

FAULTY LEFT OUTPUT 
MODULE, IIRl8, IIC2 

FAULTY !IDS!, IIQI, 
IIRI ntRU IIR4, 

NO SIGNAL AT llPI , 
PIN 2). 

FAULTY IIDS2, IIQJ, 
l lR7 THRU I !RIO , NO 

SIGNAL AT llPI , PIN 25 

CHECK DC VOLTAGE 
AT l lQ2 BASE 

CHECK DC VOLTAGE 
AT I IQ5 EMITTER 

PROBLEM NOT IN 
METERING CIRCUIT 

NO 

NO 

NO 

FAULTY I ICRI THRU 
11 CR4 , 11 SI , 11 R6 

FAULTY II Q2 , IIQ4 , 
IIQ5, IICR6 , IICI , 
IIR5, IIR6, IIRII 

THRU l lRl4 

FAULTY IIRl5, 11Rl6, 
IIRl7, IIRTI, 
FAULTY 11.~TER. 

1753-56 

Figure 5-3 . Metering Circuit Troubleshooting Chart 

WARNING : Disconnect primary power prior to servicing . 
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5-6 

FAULTY IIQ6 , IICR9 , 
IICRIO, IIR22 
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CHECK DC VOLTAGE 
AT llPI , PINS 7 AND 11 
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SUPPLY 

FAULTY 11Q7 , IICRl2 , 
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1753-59 

Figure 5-4. Power Status Indicating Circuit Troubleshooting Chart 

WARNING : Disconnect primary power prior to servicing . 
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6-1. INTRODUCTION. 

SECTION VI 

PARTS LIST 

6-2. This section provides a description, reference designator, and 
order number for replaceable elec t rical parts, assemblies, and selected mec­
hanical parts necessary for prope r maint enance of the program meter module. 
Table 6-1 lists the parts for the program meter module assembly, and table 
6-2 lists the parts for the printed circuit board assembly. 

6-3. REPLACEABLE PARTS SERVI CE . 

6-4. Replacement parts are available 24 hours a day, seven days a 
week from the Harris Service Parts Department . Telephone 217/222-8200 to 
contact the Service Parts Department or address correspondence to Service 
Parts Department, Harris Broadcast Pr oducts Division, Harris Corporation, 
P.O. Box 4290, Quincy, Illinois , 62301 . 

6-5. TECHNICAL ASSISTANCE. 

6-6. Technical assistance and t roubleshooting recommendations are 
available from Harris Field Service Department during normal working hours. 
Emergency technical service is available 24 hours a day. Telephone 217/ 
222-8200 to contact the Fi eld Service Department or address correspondence 
to Field Service Department, Harr is Broadcast Products Division, Harris 
Corporation, P.O. Box 4290, Qui ncy , Illinois, 62301 . The Harris factory 
may also be contacted through a TWX facility (910-246-3312) or a TELEX 
service (40-4347). 

6-1 

WARNING : Disconnect primary power prior to servicing. 
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Table 6-1. Program Meter Module - 992 4957 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION 

16FX1,16XF2 402 0022 000 Fuseholder 

Fl,F2 398 0052 000 Fuse, 3/4 Ampere, Slow Blow 

Ml 632 0965 000 Meter, Program 

16Sl 604 0755 000 Switch, DPDT 

358 1837 000 Insert, Small, Blue 

650 0254 000 Knob, Small 1/8" shaft 

992 4947 001 Program Meter Module Printed Cir-
cuit Board (Refer to table 6-2) 

358 2081 000 Mounting Plate, Switch 

6- 2 

WARNING : Disconnect primary power prior to servicing . 
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Table 6-2. Program Meter Module Printed Circuit Board - 992 49~7 001 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY. 

Cl 526 0348 000 Capacitor, 5.6 uF, 25V 1 

C2 522 0391 000 Capacitor, 1000 uF, 16V 1 

CRl thru CR4 384 0205 000 Diode, 1N914 4 

CR6 384 0205 000 Diode, 1N914 1 

CR9 386 0137 000 Diode, Zener, 1N4746A 1 

CRl0 386 0082 000 Diode, Zener, 1N4744A 1 

CR12,CR13 386 0100 000 Diode, Zener, 1N4747A 2 

DS1,DS2 384 0661 000 LED, Green 2 

DS3 384 0664 000 LED, Yellow 1 

DS4 384 0661 000 LED, Green 1 

DSS 384 0662 000 LED, Red 1 

Pl 610 0747 000 Plug, 26 Pin, PC Type 1 

Ql thru Q7 380 0111 000 Transistor, 2N3417 7 

Rl 540 1156 000 Resistor, 2700 ohm, 1/2W 1 

R2 540 1127 000 Resistor, 820 ohm, l/2W 1 

R3 540 1102 000 Resistor, 100 ohm, 1/2W 1 

R4 540 1116 000 Resistor, 1000 ohm, 1/2W 1 

RS 540 1137 000 Resistor, 3900 ohm, l/2W 1 

R6 540 1102 000 Resistor, 100 ohm, 1/2W 1 

R7 540 1156 000 Resistor, 2700 ohm, 1/2W 1 

RS 540 1127 000 Resistor, 820 ohm, 1/2W 1 

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

6-3 

WARNING: Disconnect orlmary power prior to servicing. 
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Table 6-2. Program Meter Module Printed Circuit Board - 992 4947 001 (Continued) 

REF. SYMBOL HARRIS PART NO. DESCRIPTION QTY . 

Rl0 540 1116 000 Resistor, 1000 ohm, l/2W 1 

Rll,Rl2 540 1102 000 Resistor, 100 ohm, l/2W ?. 

Rl3 550 0628 000 Potentiometer, 10k ohm 1 

Rl4 540 1145 000 Resistor, 6800 ohm, l/2W 1 

Rl5 540 1111 000 Resistor, 10k ohm, l/2W 1 

Rl6 540 1116 000 Resistor, 1000 ohm, l/2W 1 

Rl7 540 1107 000 Resistor, 20k ohm, l/2W, 5% 1 i 

Rl8, Rl9 540 1102 000 Resistor, 100 ohm, l/2W 2 

R20 540 0345 000 Resistor, 3.6k ohm, lW 1 

R21 540 0326 000 Resistor, 560 ohm, lW 1 

R22 540 1147 000 Resistor, 27k ohm, l/2W 1 

R23 540 0322 000 Resistor, 390 ohm, lW 1 

R24 540 1147 000 Resistor, 27k ohm, l/2W 1 

RTl 559 0003 000 Thermistor, lk ohm 1 

Sl 600 0853 000 Switch, 2P-3P Rotary 1 

943 1926 001 Printed Circuit Board 1 

. 

6-4 

WARNING: Disconnect p~lmary power p, lor to. servicing . 
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