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SOUND SYSTEM SERVICING 

... fast and easy. Many of the problems you II find with today's 
sound systems will have simple answers -
loose wires, natural radio frequency interfer
ence, noise suppression capacitors missing or 
not connected, bad cartridges for 8-track 
players, etc. By following the testing proce
dures m this book, you'll quickly and easily iso
late most trouble spots and make repairs. 

It will pay you to look carefully at the section 
showing the differences between AM and FM. 
Most of your customers will not be aware of 
these variations as well as of the natural limita
tions of both forms of modulation. The informa
tion will be very helpful to you m your discus
sions with these customers. 

Like most problems, radio operation com
plaints fall into two categories-things you can 
do something about, and things you can't 
remedy. Radio complaints will often be caused 
by outside, natural causes -things common to 
all radio reception. Since you won't be able to 
do anything about such problems, you'll have 
to explain why to your customers. 

This Reference Book will give you a good un
derstanding of the basic characteristics of 
sound systems, a necessity for servicing these 
systems properly. 
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RAD IO SIGNALS-

WHAT THEY'RE LIKE ------

Radio signals are oscillations, or waves, that 
emanate from a transmitter very much like 
waves in water. The farther they go, the weaker 
they get. Radio waves travel at the speed of 
light. 

/,_FREQUENCY' 

Fig. 1 - Radio waves vary in frequency and m amplitude. 

The freguency, or number of waves passing a 
point in one second, is very high for radio 
waves - in the range of a million hertz (cycles 
per second) on AM, and about 100 million hertz 
on FM. Of course this frequency 1s far too high 
for anyone to hear, but the radio wave can be 
modified to carry sound frequencies which can 
be heard 

MODULATION 
If you have a radio frequency operating in a 
certain kind of circuit and add an audio fre
quency to the circuit, the audio reshapes or 
modulates the radio wave form, now called a 
"modulated carrier." 

The radio wave. plus the sound modulation, is 
picked up by the radio receiver where the ear
ner 1s removed. Only the original sound infor
mation is left, and this is amplified and sent to 
the speaker. 

RADIO NOISE 
Radio 'noise is not the same as mechanical 
noise. In radio terms, ·noise" refers to 'static 
or other forms of interference in the transmitted 
signal. You II often see radio noise referred to 
as · RFI" - Radio Frequency Interference All 
radios suffer from noise at some times. 

NOISE LIKES TO RIDE THE PEAKS 
The most common radio noise appears as 
sharp voltage peaks on a scope. These ' noise 
pulses" ride on the radio wave peaks and are 
carried into the receiver where they interfere 
with the sound information. 

However, another modulation system, FM, 
exists which effectively eliminates most noise 
caused by high amplitude pulses. 

2 AM AND FM 

COM PARED------------------

There are two ways of modulating the station 
carrier wave. AM, Amplitude Modulation, and 
FM, Frequency Modulation. Each method does 
the same thing - adds sound information to 
the earner wave - but each system has advan
tages and disadvantages. 

AMPLITUDE MODULATION 
Amplitude Modulation uses the audio signal to 
modulate or vary the carrier's voltagg_ and 
hence the amRlitude of the carrier wave (see 
illustration). This works very well and provides a 
strong station signal which travels long dis
tances, especially at night 

CD 
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Fig. 2-Modulation changes ''shape" of radio carrier wave. 

But as we have seen, noise pulses are usually 
amQlitude peaks which ride along with the am
plitude modulation right into the receiver. This 
makes AM more subject to noise interference. 

FREQUENCY MODULATION 
With Frequency Modulation, the sound infor
mation is applied to the carrier wave as 
changes in fre��Y (number of peaks per 
second) rather than as changes in amplitude 
(voltage). Notice that this form of modulation 
keeps the amplitude the same (no variation in 
peaks) and carries the sound information within 
the wave (see illustration). This gives FM one 
big advantage. 

Fig. 3- FM has variable frequency for modulation, keeps 
amplitude constant. 

Smee the FM sound information isn't carried in 
peaks, FM permits limiting of the wave 
amplitude. This makes FM practically free of 
ordinary noise interference. 

At the sarne time, FM suffers from other prob-
lems. FM requires line-of-sight transmission, 
limiting FM reception to about 25 miles. 

FM is also reflected much more easily than AM, 
which causes other problems. For example, 
when a large building is located between the 
car and the transmitting station, the signal 
might be cut off completely in the radio. This 
commonly happens in large cities with many 
large buildings. 

Fig. 4- FM wave is easily reflected, can cancel itself out 
in spots. 

An FM reflection can also cancel itself out. 
Whenever two waves (or a reflection of the 
same wave) cross each other. cancellation can 
occur. This can cause intermittent reception if 
the car moves into these exact locations where 
the waves cross. 

Fig. 5- Simple fine tuning by customer will solve many 
reception problems. 
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FM .. CAPTURE" 

If a car owner is listening to a distant (weaker) 
FM station and passes closer to the transmitter 
of another FM station (stronger), the radio AFC 
c1rcu1try may switch to or "capture the 
stronger signal 

The same effect could occur briefly if the 
weaker signal should be further weakened by 

CONFIRM 

THE 

the car passing through the "radio shadow" of 
a large building. 

FINE TUNING IMPORTANT 
All the FM problems above will be aggravated 
by a receiver which 1s not carefully tuned. FM 
stations will "drift • slightly with wide tempera
ture changes, and a problem that may occur in 
a cold car might "go away" once the receiver 
warms up. However, fine tuning is all that's 
necessary to correct for daily temperature vari
ations. 

3 
PROBLEM!------------------

Understanding exactly what the customer's 
problem is and when and where it occurs is 
your first problem! The customer's description 
of the problem is vitally important, and you 
should encourage the customer to talk about it 
in some detail. 

Basically, sound system complaints will tall into 
three categories: 

- Sound system inoperative 
- Intermittent operation 
- "Noisy" reception 

4 
SYSTEM DEAD 

OR 

INTERMITTENT 

1. CHECK POWER SUPPLY 
Begin at the fuse and check for power on both 
sides of the fuse with a continuity test lamp. 

If you have power at the fuse. see 1f it is getting 
to the (red) power lead connector at the radio. 

Also be certain the radio ground strap or 
grounding bracket is securely fastened. 

LISTEN FOR "THUMP" IN SPEAKER 

Switch the set off and on and listen for a 
"thump ' in the speaker. If there's power up to 
the set but no "thump' in the speaker, try a 
known good substitute speaker. 

Often the customer's complaint can lead you 
directly to the problem area: 

- the power supply 
- the speaker 
- the antenna 
- the radio itself 
- or natural causes that you can do nothing 

about. 

Fig. 6 -Check for power on both sides of radio fuse. 
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NO "THUMP" WITH GOOD SPEAKER. If you do 
not get a "thump' with a good speaker, the 
wiring from the radio to the speaker could be 

open or shorted, or the radio itself could be at 
fault Check the speaker lead wires for con
tinuity 

SPEAKER "THUMP" BUT NO RECEPTION. If 
you have power to the set but get no reception, 
the problem could be in the antenna. 

2. TESTING THE ANTENNA. 
A .. no-reception" problem could be as simple 
as a disconnected antenna. 

Seat the antenna cable plug all the way in at the 
receiver and wiggle the antenna cable to un
cover any intermittent shorts or opens as you 
listen for a signal. 

Fig. 7 - Seat antenna plug all the way in and wiggle 1t to 
find poor connection. 

If you still get no reception, try substituting a 
known good antenna. A standard whip antenna 
is suitable for testing either a fixed or power 
antenna system. The antenna should be ex
tended outside the car. 

NOTE: Don't touch or ground the mast while 
testing. 

WITH A POWER ANTENNA, the cable could be 

loose or disconnected at either the receiver or 
the antenna body. 

Unlike the whip antenna, the power antenna 
has a threaded cable connector at the antenna 
body The connector nut must be tight enough 
to press the shoulder of the antenna cable ter
minal tight against the antenna body receptacle 
(see illustration). 

CD 
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INSERT TO SHOULDER 

Fig 8- Power antenna cable must have shoulder tight 
against antenna body receptacle. 

If you suspect a bad power antenna, try sub
stituting a cable you know to be good. 

NOTE: Remember:, there is a series caRacitor in 
some power antenna cables. This capacitor will 
show an OPEN circuit to a de check. 

ANTENNA MOTOR PROBLEMS. The power an
tenna motor has separate windings for "up" 
and "down" and requires a good body ground 
for proper operation. 

Be sure both the fastener at the base of the 
motor and the chrome nut on top of the fender 
are tight to assure a good ground. 

You can test the motor at the motor power con
nector with a hot jumper wire. The yellow lead 
is "up:· the brown lead is "down." 

ANTENNA TRIMMING 

Weak reception on A M  could be caused by in
correct antenna trim. "Trimming" is done by a 
screw adjustment of a variable capacitor in the 
receiver. This adjustment affects AM only and 
matches the antenna electronically to the par
ticular receiver. 

Antenna trim is pre-set at the factory and nor
mally should not require readjustment. How
ever, whenever the antenna is reRlaced or a 
radio is returned from service a trimming ad
justment should be made. 
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HOW TO TRIM THE ANTENNA 
1 Be sure the antenna is properly connected 

and that a power antenna is fully extended. 
2. Tune the radio on AM to a weak station 

above 1500 kilohertz. 
3. Insert a small, flat-tip screwdriver into the 

trimmer screw and turn the screw back and 
forth very_fillghtly until reception 1s 
strongest. (The radio may have to be pulled 

/' 
TRIMMER 
SCREW 

Fig. 9-Trimmer screw on some radios is near antenna 
input. 

5 
NOISE 

SU PPRESSION 

DEVICES 

Radio Frequency Interference (AFI) refers to 
any electrical noise that interferes with the de
sired signal. The e lectrical noise from lightning 
is a good example of AFI. 

The car's electrical system itself generates 
many kinds of AFI Suppression of this AFI re
quires that all noise suppression devices be 
present and properly mounted. 

GROUND STRAPS IMPORTANT 

Ground straps, usually wide, flat, and braided, 
are used in various places to suppress radio 
noise transfer through the car"s ground (nega
tive) system. 

out from the instrument panel to gain access 
to the trimmer screw, usually located near 
the antenna input.) 

4 On some 8-track tape radios, the trimmer is 
accessible from the front through the car
tridge door with a long, thin-shaft, flat tip 
screwdriver (see illustration). 

5. There is no trimming adjustment for the FM 
band. 

Fig. 10- AM trimmer in 8-track is accessible through 
cartridge door. 

Fig. 11 - Secure ground straps are important for noise 
suppression. 

CD 
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Look for securely attached ground straps from 
the engine to the bulkhead (firewall), from the 
alternator to the engine (on some cars), from 
the battery to the engine, and from the radio 
chassis to some metallic, grounded part of the 
instrument panel. 

Notice that some radio installations use a wide, 
flat metal bracket at the rear for grounding. This 
bracket is designed to have good RFI suppres
sion characteristics and should always be in 
place and securely attached 

Fig. 12-All radios require either braided ground strap 
or wide grounding bracket. 

Common noise producing components are the 
ignition system (coil, distributor, spark plug 
lead wires), the voltage regulator, the alternator, 
electric motors and solenoids, and instruments. 
Most of these possible sources of noise are 
fitted with some form of noise suppression device. 

Fig. 13- Bypass capacitor is necessary at coil for noise 
suppression. 

© 

BYPASS CAPACITORS 
Smee radio noise can enter the radio through 
the battery power lead, one side of which is the 
car's body, noise in the radio power supply 
must be filtered out. Bypass capacitors are 
used for this purpose. 

Bypass capacitors are always attached close to 
the interference source - coil, voltage reg
ulator, etc., and always go to ground on one 
side (see illustration). 

In most cars you'll find bypass capacitors at: 
-the coil 
- the voltage regulator 
-inside the alternator 
- built into the instrument cluster voltage 

limiter 

ALTERNATOR "WHINE" 
Alternators can cause a special kind of RFI 
which is audible in the sound system as a 
"whine." This noise can result from a faulty or 
missing alternator capacitor, faulty alternator 
diodes, from a loose or missing ground strap 
from the engine to the bulkhead, or even from 
poor connections at the battery or the alter
nator itself. 

BAD DIODES WILL AFFECT 
CHARGING CIRCUIT, TOO 

If the alternator whine is caused by faulty 
diodes within the alternator. the charging cir
cuit would also be affected. 

To help isolate the cause of the whine, you can 
make a quick check of the charging circuit with 
a voltmeter. A properly operating charging cir
cuit should show at least 14 volts at fast idle 
with the voltmeter positive lead to battery posi
tive and negative lead to ground. 

Alternator diodes may be replaced as shown in 
the Electrical Service Manual. 

ALTERNATOR BYPASS CAPACITOR 

All alternators have a built-in bypass capacitor 
for noise suppression. The capacitor is acces
sible only by disassembly of the alternator. 
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Fig. 14-All alternators have a replaceable bypass 
capacitor mounted internally. 

100-AMP ALTERNATORS 
REQUIRE A CHOKE, TOO 

Because of the extra output of the 100-amp 
alternator, an additional noise suppression de
vice is needed. This is the RFI choke. 

Without getting into the complex theory of RFI 
chokes, just remember these two points· 

1. A choke will allow de (power supply) current 
to pass, but effectively stops ac signals 
(noise) from "riding' into the receiver 
through the power supply. 

2. The RFI choke 1s always inserted in series in 
the radio power supply. 

Fig. 15- Choke is necessary with 100-amp alternator. 

The 100-amp alternator choke is mounted near 
the radio itself- either on the radio grounding 

bracket or on a nearby part of the instrument 
panel. 

Fig. 16-Choke is always in series in radio power lead 
wire. 

The choke, which looks ltke a small transformer 
with only two leads, does not have to be 
grounded. 

BAD IGNITION WIRES ARE "NOISY" 
Faulty spark plug wires will radiate radio noise 
that can be picked up by the antenna. 

Soltd-conductor wires, illegally installed by 
some mechanics in the belief that they will give 
a "hotter" spark, will radiate noise for long dis
tances, causing both radio and TV interference. 
Such wires, of course, will show near-zero re
sistance when checked with an ohmmeter. 

SPARK PLUG WIRES SHOULD SHOW 
PROPER RESISTANCE 

• 
• 

• 

Fig. 17 -Check spark plug wires individually with ohm
meter for proper resistance. 
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All cars today are factory equipped with TVRS 
ignition wire. These wires should show at least 
3000 ohms resistance per foot, but not more 
than 50,000 ohms for any spark plug lead wire. 

6 
SPEAKERS

HOW TO 

TEST THEM 

Sound distortion can also be caused by the 
speakers themselves. Sometimes complaints of 
"buzz," "distorted;' or "noisy" radio can be 

traced to a speaker. 

A good question to ask the car owner is 
whether the noise occurs only at certain times 
- perhaps only during extremely low tones or 
with a high instrument, such as a violin. 

SPEAKER MOUNTING CAN DISTORT SOUND 

Rather than any fault in the speaker itself, you 
may find that poor speaker sound quality is 
caused by improper speaker mounting. 

Fig. 18- Speaker mounting screws should bo secure, 
but not too tight. 

All speaker attaching screws should be present 
and be tight, but not so tight that the speaker 
frame is twisted. 

Look for a perforated cone in the speaker, 
especially in the trunk area where careless 
trunk loading can lead to speaker damage. 

CD 

A high�r resistance would indicate a "spark 
gap" in the conductor core which could cause 
spark noise. Poor (open) terminal connectors 
can also cause noise. 

Fig. 19- loose speaker connector could cause 1nterm1t· 
tent or no sound. 

Loose speaker electrical connections can give 
intermittent or ' noisy" performance, too. So 
can a bare speaker lead wire that shorts out 
intermittently. 

MULTIPLE SPEAKERS PROVIDE A GOOD 
TEST RIG 
With multiple speaker systems commonly being 
used these days, you have a built-in test rig for 
comparing speakers against each other and 
against the radio itself. 

Turning the fader control or the balance control 
can quickly isolate a bad speaker or radio, since 
ifs unlikely that both speakers will fail at the 
same t1me 

CAUTION! DON'T OPERATE RADIO WITH 
SPEAKER DISCONNECTED. 
Radio output transistors are subject to damage 
if they are operated in a no-load condition. For 
that reason, be sure to turn the receiver off 
before removing speaker leads for testing. 
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The speaker and radio are connected in various 
ways, depending on the type of radio or sound 
system installed. 

SINGLE SPEAKER TEST OKAY ---

Smee dual-monaural speakers are connected 
in parallel and there 1s only one output channel, 
a single speaker can be used for the radio output 
test without endangering the radio transistors. 

If only one speaker in a dual-speaker system 
operates, separate the wires at the disconnect 
near the dead speaker and try a substitute good 
speaker at that point. If the good speaker fails 
to operate, check the speaker wiring 

7 FINE TUNING 

IS A MUST 

Today's radios are designed for strong gain 
when tuned close to the station frequency. At 
the same time, noise and interference from ad
jacent stations will be worse if the station is not 
tuned exactly on frequency. 

Some station "drift" will occur with wide tem
perature variations. You'll also find that radios 
tuned for a hot car interior may be off slightly 
the next morning when the car is very cold. This 
is normal for solid state radios 

FINE-TUNE PUSHBUTIONS, TOO. 
Sometimes pulling out the pushbuttons will 
slightly disturb the selected station setting. So 
when you fine-tune pushbuttons, follow this 
procedure: 
1. Select the station desired with the fine

tuning control. 
2. Pull the pushbutton out. 

8 
SERVICING 

8-TRACK 

PLAYERS 

Much of the troubleshooting information given 
in this Reference Book also applies to 8-track 

. 

STEREO HOOKUP PROVIDES A GOOD 
SPEAKER TEST RIG 
By using the stereo fader and balance controls 
you can isolate a defective speaker or its wiring 
and quickly identify the problem area. 

Then by substituting a known good speaker at 
that point you can determine if the speaker is 
faulty or the wiring is bad. 

NOTE: Some rear seat speakers have only one 
wire and depend on a body ground for opera
tion. When testing such speakers, the speaker 
frame must be grounded. 

3 Again fine-tune the station. 
4. Press the pushbutton in. 

Fig. 20- Fine-tune pushbutton with pushbutton out. 

service. You can obviously check the following 
problems just as you would with a radio: 
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-power supply and fuse checks 
-speaker performance. quality, and 

mountings 
-ground return straps 

A lthough radio frequency interference prob
lems will not show up on 8-track output, you 
may find other problems, such as: 

BAD CARTRIDGES 
One of the most frequent causes of "wow," 
"flutter;• and "draggy" complaints is a bad car
tridge or worn tape. Trying a known good tape 
cartridge or two should always be your first 
test. 

Also test the a-track's cartridge holding 
mechanism. If the player is okay while v.ou hold 
the cartridg� in with your thumb, it could be a 
defect in the cartridge. 

TAPE 
GUIDE 

MAGNETIC HEAD 

COTTON SWAB 

Fig. 21 - Many complaints of poor 8-track sound are 
caused by faulty cartridge or bad tape. 

WORN TAPE 
Tapes don't last forever, either. They're lubri
cated with graphite on the back, and their ten-

SWITCH 
LEVER 

CAPSTAN 

) // 
. ,, 

I'/ 

Fig. 22-Cleaning 8-track head and capstan is a periodic requirement. 

® 
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sion is designed to provide just the right "pull" 
for take up. 

Once the tape is worn out and the tension is no 
longer to specification, the tape may begin to 
wrap around the capstan. 

POOR SOUND 
Sound quality with 8-tracks involves more con
siderations than the radio itself. In addition to a 
good, tight power connection and ground re
turn and good speakers, 8-tracks require a 
clean tape transport mechanism -

-clean playback head. 
-clean capstan drive. 
-clean, undamaged tape. 

Periodic tape head cleaning is a must for con
tinued good 8-track sound quality. Most impor
tant is cleaning the capstan and tape head. 

Use a clean swab moistened with isoP-rogyJ 
alcohol. 

Gently swab the tape head and capstan to re
move common grease, dirt, and possibly tape 
material (oxide) worn off the tapes. This clean
ing will give a dramatic improvement in quality 
if the tape head was quite dirty. 

BE CAREFUL TRIMMING WITH 8-TRACK! 
The radio trimmer screw in an 8-track 1s acces
sible only through the cartridge door and is 
located in the back and up to the right. 

Be certain not to use a metallic tool for trim
ming, sinceTt could become magnetized and 
could in turn magnetize the tape head itself if 
you touched it. Use a non-metallic trimming 
screwdriver available at TV or radio parts 
stores. 

Fig. 23- Use non·metallic tool to trim 8-track to avoid 
magnetizing tape head. 

DON'T LEAVE CARTRIDGES IN PLACE. 
Leaving cartridges in place while you are not 
using the system can cause undue wear on the 
cartridge holding and tape transfer mechanism. 

Whenever not in use, the cartridge should 
be fully removed and stored in a clean place, 
preferably not in direct sunlight. 

9 WHEN YOU'RE SURE 

A RADIO IS BAD -

Except for those effects which are due to 
natural causes, you can expect proper sound 
reproduction if the system has a noise-free 
power source, a good antenna, and properly 
operating speakers. If you have checked out all 
these items. any remaining problem is probably 
in the radio. 

With the procedures given in this Reference 
Book you will be able to confirm the true 
causes of most problems. And the information 
on the natural causes of radio interference will 
help you explain those important points to your 

customers. 

From all this information you can see that many 
so-called "radio" complaints do not involve a 
bad radio. 

HOW TO RETURN A FAULTY RADIO 
When returning a radio for service, be sure to 
use the revised Equipment Manufacturer's 
Claim Request (84-581-7816 1-77). Include fill 
the requested information. Also include an ac
curate description of the customer's complaint 
on the claim form. 

® 
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RADIO INOPERATIVE AADIONOISE 

BLOWN FUSE OUTSIDE ELECTRICAL 
INTERFERENCE 

ANTENNA OPEN 
OR SHORTED 

CHECK ANTENN.\ 
MOUNTING AND 
CONNECTIONS 

F.\ULTY RECEIVER POWER 
CONNECTION OR 

SPEAKER CON..,ECTIONS 

NOISE VARIES Willi 
ENGINE SPEED 

INSUFFICIENT OR FAULTY 
ENGINE IGNITION AND 

F.\ULTY SPEAKER ENGINE ACCESSORY 
RADIO FREQUENCY 

SUPPRESSION DEVICES 

FAULTY RADIO• 

® 

RADIO DIAGNOSIS 

RADIO RECEPTION 
WEAK 

ANTENN.\ TRIMMER 
MISAOJUSTED• • 

SHORTED ANTENNA 
LEAD-IN 

F.\ULTY RADIO• 

NOISE DOES NOT 
VARY 

WITH ENGINE 
SPEED 

CHECK ACCESSORY 
ELECTRICAL MOTORS, 

SOLENOIDS APQ 
SWITCHES AS RADIO 
FREQUENCY NOISE 

SOURCES 

FAULTY RADIO' 

RADIO RECEPTION INTERMITTENT 
DISTORTED RECEPTION 

LOOSE POWER OR 
FAULTY SPEAKER ANTENN.\ 

CONNECTIONS 

FAULTY 

RADIO• 

LOOSE RADIO 
(POOR GROUND) 

MOUNTING 

BROKEN OR SHORTED 
ANTENNA LfAO.lN WIRE 

FAULTY SPEAKER 

FAULTY RADIO• 

•REFER REPAIR OF RADIO TO AN 
AUTHORIZED SERVICE STATION 

••ADJUSTMENTS ARE DESCRIBED IN APPROPRIATE 
SECTION OF SERVICE MANUAL 
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INSTRUCTIONS: The first three questions are mu1t1ple-cho1ce type Circle the letter in front of the statement which you 

think Is correct. For example, 1f your choice in question number 1 Is C, put a circle around 1t, hke this @. Questions 4 

through 10 are TRUE OR FALSE type. Put a mark after TRUE (8) 1f you think the statement is correct Put a mark after 

FALSE [E] 1f you think the statement is incorrect. Be sure to write your name 1n the space provided After completing the 

quiz. turn 1t m to your Meeting Leader. 

1. "RFI" stands for: 
A. Radio Frequency Index 
B. Ratio for Interruptions 
C. Radio Frequency Interference 

2 Radio "noise" usually occurs: 
A On the "peaks" with AM signals. 
B As current changes in the power supply. 
C. With loose radio mounting screws. 

3. FM broadcasting carries the sound Informa
tion by modulation of the: 
A. Carrier voltage 
B. Carrier frequency 
C. Carrier current 

4. The radio receiver removes the modulation 
and we hear the radio carrier wave in the 
radio receiver. 

TRUE 0 FALSE ] 

5. AM carries farther than FM. 

TRUE 0 FALSE 0 

6. A "no-reception" problem could occur with 
just a disconnected antenna. 

TRUE i.J FALSE 0 

7. The power antenna switch reverses polarity 
for "Up" and "Down." 

TRUE 0 FALSE ] 

8. Antenna trimming Is required for best recep
tion on FM stations. 

TRUE 0 FALSE 0 

9. Bypass capacitors are always connected In 
parallel when used as noise suppression de
vices In cars. 

TRUE 0 FALSE ] 

10. Alternator "whine" can be caused by a good 
alternator. 

TRUE 0 FALSE ] 
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