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At 55 mph, CB ought to be as easy
to use as a push-button radio.

SBE Key/Com 1000, an entirely new ex-
periencein CB radio that has a micro-
computer as its heart. A keyboard entry
control system lets you do things no
other CB radio can do. And do it as

easily as operating a push-button radio.

With keyboard entry, you can tell the
computer to do something as simple as
change channels. Or as sophisticated
as remembering any 10 channels you
select...Channel searching for locating
active channels...Automatic transfer to
priority channels of your choice
Periodic channel 9 monitoring

@
s3]

m CHANNEL

CONTROL PANEL

SBE KEY/COM 1000

Instant keying for emergency'channel
communication ... And more.

Naturally, you get full legal power, a
large, bright LED channel readout, and
all the other controls you'd expect from
a luxury SBE mobile CB.

The Key/Com 1000 is waiting for you at
your SBE dealer. Go see it...the one
CB radio with a brain

Better Communications through Creative Technology

SBEE

For intormation Wwrite
$BE. Inc

220 Arrport Bivd
Watsonville, CA 95076

INTERNATIONAL OFFICES: E.S. Gould Marketing Co. Ltd.. Montreal. Canada/Lincar Systems S A. Geneva 1. Swiizeriand
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Photo courtesy of Edmund Scientific Co.

AVANTI Invents the Saturn’ Base

The reason the “Saturn” is so revolutionary
is that it is absolutely the only combination
vertical and horizontal omni-directional
antenna. That's right, it needs no rotor!
You can pick up mobiles (which are vertical)
or horizontal and vertical beams.

The “Saturn”, invented after years of re-
search by Avanti engineers, is the latest
development using AVANTI's unigue CO-
INDUCTIVE principle to give you the per-
formance of two antennas combined into
one.

The ‘“‘Saturn” not only works on both
polarities, but pounds out signals like an
air hammer and picks them up like a magnet.
Both polarities offer high gain figures.

TOP

Haight 22°

Radlals 9’

Weight  111bs.
Omai-directional — No rotor
AV-501 Switchbox Inciuded

AVANTI RESEARCH AND DEVELOPMENT, INC,,

340 Stewart Avenue, Addison, IL 60101
Copyright 1977, All rights reserved

Those of you who are worried about sun
spots and “skip" can relax too. This antenna
really helps. When the sun spots cause a
signal shift, you can often change polarity
(just like our P.D.L. or Moonraker) and still
pick up the desired channel with no loss of
transmission.

The P.D.L. and Moonraker made dual polarity
famous as the only antennas to have during
the last sun spot cycle, and this time around
any serious C.B.’er will want to have the
“Saturn.”

In fact, having a ‘‘Saturn” and a “P.D.L.”
or “Moonraker” will put you in the elite
group of C.B.’ers who *‘always seem to get
out better.”

Avanti makes a complete line of high performance base and mobile
CB antennas from $11.95 to $404.00. Write for free Avanti catalog.
CIRCLE NO. 8 ON FREE: INFORMATION CARO
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PRESIDENT CB

The second generation radios

Every one with 40-channels.

Every one with a little something extra...like LED
digital channel readout and Automatic Noise Limiter
with manual override on even the least expensive
model.

Every one sets a new standard of talk power. With
President’s new high level compression circuit and
variable mike gain on every model, the modulation is
fantastic.

Every one with quality control second-to-none
because ev=ry sirgle radio is checked thoroughly for
peak performanc= befcre it leaves the factory.

Presiden® may be a n2w CB company but the people
who founded Presiden® aren’t new to CB. They're
industry lezders who were there in the beginning and
wan- to offe- the American people CB’s with a little bit
extra.

President Radios

John Q—40-channel AM mobile. Mid-priced mobile with base
station features. Volume, squelch, variable mike gain, ANL, re-
ceiver sensitivity switch, digital channel indicator with dimmer
control, S/RF meter, PA.

Honest Abe—40-channel AM mobile. Designed and priced to
become a best seller. Digital channel indicator with dimmer
control, RF gain, delta tune, variable mike gain, S/RF/modulation
meter, ANL, PA.

Teddy R —40-channel AM mobile. Top-of-the-line mobile. Vol-
ume, squelch, mike gain, RF gain, delta tune, true RF noise
blanker, tone control, PA switch, S/RF modulation/SWR meter
digital channel display with variable dimmer control

Zachary T—40-channel AM base station. A short step down from
the top-of-the-line. Volume, squelch, variable mike gain, RF
gain, S/RF meter, digital channel display, PA, ANL, AC/DC.

Dwight D—40-channel AM base station. Top-of-the-line base
Digital clock with built-in alarm, two meters reading signal

CIRCLE NO. 12 ON FREE INFORMATION CARD

strength, reletive RF powe- output, modulation, SWR reflected
and torward. Also, digita! channel display, volume, squelch,
mike gain, RF gain, tone, delta tune, true RF noise blanker, PA,
AC/DC.

Grant—40-channe! AM/SSB mobile. Variable brilliance channel
indicator. Variable mike gain, local/distant switch, RF noise
blanker, clarifier, large AM, upper and lower sideband control,
LED transmit light, PA, volLme, squelch

Washington—40-channel AM/SSB base station. A quality price
leader. LED transmit indicator. Volume, squelch, mike gain, RF
gain, clarifier, PA, RF noise blanker, large S/RF meter, AC/DC,
digital channel indicator.

PRESKIENT

Engineered to be the very best.

President Electronics, Inc
16691 Hale Avenue - Irvine, CA 92714 - (714) 5567355
In Canada: Lectron Radio Sales Ltd., Ontario
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Avoid CB radio theft
with magnetic mount
antenna. Just lift
off and lock in-

side vehicle,

Extra-

strong

magnet

LEEY

90-1b.

pull.

e
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Has your CB ever let you down? Right when you
needed it the most?

It could be that ‘‘good deal’’ antenna. Or the
lightweight mike that came with the set. To get the
most out of your CB, switch to Turner at both ends.

Try a Turner amplified mike. You'll find out how
much talk power your set can really deliver. For full
range when you need it.

Make sure your antenna is dependable. Step up to
a Turner. Turner builds them tougher. There are 43
models for all kinds of base and mobile installations.

Ask anybody who has been around CB for awhile.
They know us. Wherever CB is sold, Turner.

The talk of the road

TURNER

MICROPHONES
ANTENNAS

CONBAC 716 Dakland Road N.E., Cedar Rapids. lowa 52402
CIRCLE NO. 13 ON FREE INFORMATION CARD
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sound and safe

k%

®
mel CB Hump Mount Speaker.

Eliminates CB installation prob-
lems. Any transceiver mounts on
the Kamel speaker, speaker
mounts on the hump, fits snugly
when driving. CB dials easy to see,
easy to reach. For safer operation.
To remove, just unplug antenna
and power leads, lift entire unit and
place in trunk for maximum sec-
urity. No screws to unscrew. No

hassle. Acoustically designed
speaker deadens static and chan-
nel noise, eliminates voice distor-
tion. We make having an expen-
sive CB rig in your vehicle safe and
worthwhile. Isn’t it about time
somebody did?

Kriket G

- . -

<5/ Kriket.
Acoustic Fiber Sound Systems, Inc.
Indianapolis, Indiana

All afs®/KRIKET® products are manufactured in the U.S.A.
Copyright 1977, Acoustic Fiber Sound Systems, Inc.
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ABLEMFG.CO.INC. ..ot e enss e snnes e 79, 85
12820 S. 7th Street, Grandview, Mo. 64030
AIRCOMMAND, Superscope, INC. .........cc.cccoiviriinriniienrrieearisirieessiesseseeseannens 45

20525 Nordhoff St., Chatsworth, Cal. 91311
ALARONING. ...t 45,71,79,95
185 Park St., Troy, Mich 48084

ALPHA, Ehrhomn Technological Operations, Inc. 109
P.O. Box 1297, Brooksville, Fla. 33512

AMERICAN ELECTRONICS, INC. ...... 79,95
91 N. McKinley, Greenwood, Ind. 46142

ANIXTER-MARK . TS 79,95
5439 W. Fargo, Skokie, Ill. 60076

ANTENNA INCORPORATED ......... 80, 85
23850 Commerce Park Rd., Cleveland O. 44122

ANTENNA POWER, INC. . T — 109
Box 2426, Cedar Rapids, La. 52406

ANTENNA SPECIALISTS CO., THE .............coocviiiiiniiiiiiniiicniencnaean 80, 95
12435 Euclid Ave., Cleveland, O. 44106

ANTENNA SYSTEMSCORP. ................ ... 82
1926 Greenspring Dr., Timonium, Md. 21093

ANTLER, MCM Manufacturing Co., INC. ............c.ccovivmrerieivieriririiiennne e 82, 96
6200 S. Freeway, Fort Worth, Tex. 76134

ARCHER, Radio ShACK ............ccccooieiiiiieiniiiicieiicncicees e 83, 96
2617 W. 7th St., Fort Worth; Tex 76107

ARMSTRONG & ASSOCIATES LTD. .............cooooviiiiiiiniiiieninieniesene e 83
3635 1st Ave., S.E., Cedar Rapids, la. 52402

ASTRO ENTERPRISES ............o.oooiiiiiiiiiiiciiinccccinii st anns 109
P.O. Box 44042, Dallas, Tex. 75234

ATLAS SOUND ..ottt s 104
10 Pomeroy Rd., Parsippany, N.J. 07054

AUDIOVOX ...ttt s 45,84, 104
150 Marcus Blvd., Hauppauge, N.Y. 11787

AUTOMATIC RADIO ... 45,84, 104, 109

2 Main St., Melrose, Mass. 02176
AVANTI RESEARCH & DEVELOPMENT, INC. ..............cocoiiiiiinnninnnn, 84, 96
340 Stewart Ave., Addison, lil. 60101

BIG BRUTE, Comm INAUSHAOS, INC. ......c..c.coovviciieeieiiiinininiiiriencteiesnenes s 104
One Galeway Center, Newton, Mass. 02158

BIRD, Antonna INCOMPOTALE .............cceieerereriririreiierenenneininiseeinessesaesesnene 109
23850 Commerce Park Rd., Cleveland, O. 44122

BLAZER COMMUNICATIONS, INC. .........cocooommrmmneiriiiieiesesicenienerenone 85

34 Milred Dr., Fort Myers, Fla. 33901

BOMAN INDUSTRIES . ... 45,71, 85,104, 109
9300 Hall Rd., Downey, Cal. 9024 1
BRISTOL ELECTRONICS, INC. ..........cooooiiiiiiiiiiiiiicciciiicce 46

The Bristol Bldg., 651-657 Orchard St., New Bedford, Mass. 02744

BROWNING LABORATORIESINC. ................c.coovvvnviiinnnn, .. 46, T
1269 Union Ave., Laconia, N.H. 03246

CARTER-CRAFT, Caner COMpP. ...........ccvoveireriirerecrereniseorisioisoressoresesiseneasenes 86
1916 Eleventh St., Rockford, lll. 61101

CB CO-PILOT, RCA Distributor & Special Products Div. ................ccccovecennnn. 46
2000 Clements Bridge Rd., Deptford, N.J. 08096

CHANNEL MASTER, Div. of AvNnet, INC. ............cocviieriieiiiericcincennn e, 86, 96
Ellenville, N.Y. 12428

CIBCO, Div. Southwest Factories INC. ..............c.c.cccceveecmreiieeineiniiessniesnenns 86
3801 Willow Springs, Okiahoma City, Ok. 73112

CLARION CORPORATIONOF AMERICA ..................ccocoooviiiniiieiiririn 47

5500 Rosecrans Blvd., Lawndale, Cal, 30260
COBRA COMMUNICAT!ONS Dynascan Corp. .............ccecvvene 47,71, 104 109
6460 W. Cortland St., Chlcago, . 60635

CoLT COMMUNICATIONS N i — 48,7
5725 N. Central Ave., Chicago, lil. 60646
CONVOY COMMUNICATIONS .............coooooiiiiiiiiiiiiiii e 109

10250 N. 19th Ave., Unit A, Phoenix, Ariz. 85021

CORNELL-DUBILIER ........... c.ocoooviiiiririiiiiiiiesiesemssenesesesnenesesessesesesnenes 48, 71
150 Avenue L., Newark, N.J. 07101

COURIER, Fanon/Courier COM. ..........ccccvverrererereerereoeinieeseesensenennns 48,71, 86
990 S. Fair Oaks Ave., Pasadena, Cal. 91005

CPI, Communications POWET, INC. ..........ccccoevveveicnrenrecnornovereonensresseeneens 50, 109
2407 Charleston Rd., Mountain View, Cal. 94043

CRAIG CORPORATION ..........ocooooviiiiiirinininiiensisisiermieisssesesssenenessesennans 50, 72
921 W. Artesia Blvd Complon, Cai. 90220

CUSHCRAFT CORPORATION 86,98,110
P.O. Box 4680, Manchester, N.H. 03103

CUSTOM ELECTRONICS ..........cooooovviiiiiniicniiiniiiiieicecaesceiescaciesns o 110
21011-F ltasca St., Cha“sworth, Cal. 91311

DRAKE, R.L. COMPANY ........coooiiiiniiienmsimirieneineisteneiireniseeesesesessesenesnes 110

540 Richard St., Miamisaurg, O. 45342
DX MAGNUS, Global EIoctron s, INC. ............ccccovcieienicmininiciineiceciniiieinnecae 104
P.O. Box 5682, 5th at Hemlock, North Little Rock, Ark. 72119

E&G RESEARCH & MFG. INC. ... T O O X XX 110
220 S. Main St., Vermontville, Mich. 49096

EICO ELECTRONIC INSTRUMENT CO.,INC. ................c........ 50, 87, 104, 110
283 Malta St., Brooklyn, N.Y. 11207

ELECTRONIC SPECIALISTS, INC. — m
171 S. Main St., Natick, Mass. 01760

ELECTRO-VOICE, INC. .........oo.c.ooiiiiiiiiiiiiiiiiiiieitit ettt et 104
600 Cecil St., Buchanan Mich. 49107

ELENCO ELECTRONICS, INC. .........cco.ooviiiiiiiiiiiiinteitereneie oot evsiaiieenen m
1940 Raymond Dr., Northbrook, M. 60062

EMERGENCY BEACON CORP. ... . .. 50
15 River St., New Rochelle, N.Y. 10801

EMI-LINE, Marine Technology i
2780 Temple Ave., Long Beach, Cal. 90806

EMPIRE MACHINES & SYSTEMS, INC. 105,111
Shore Rd., Glenwood Landing, N.Y. 11547

BN G A N N T —————— 87

186 Butfalo Ave., Freeport, N.Y. 11520
FALCON CB ACCESSORIES ............c...cooooimmiiiiiiiiics o, m
3960 S. Marginal Rd., Cleveland, O. 44114

FANON/COURIER CORPORATION ..............cccoevennnnnnn 50,72, 87
990 S. Fair Oaks Ave., Pasadena, Cal. 91005

FIELDMASTER RADIO CORPORATION 50, 87, 105
21212 Vanowen St., Canoga Park, Cal. 91303

FINCO, The Finney Company ................... 98
34 W. Interstate St., Bedford, O. 44146

FULCOMM, Arthur Fulmer COmmMUNICAIONS ..............c.ccoevinneoverniesrensonee 51, 87
P.O. Box 177, Memphis, Tenn. 38101

GC ELECTRONICS ...t e 87,105, 11
400 S. Wyman St., Rockford, lll. 61101

GEMTRONICS, Gem Marine Products, INC. ........ccc.ocoeeicriiieiniinineseinns 51,72
356 South Blvd., Lake City, S.C. 29560

GENERAL ELECTRIC COMPANY, Audio Electronic Prod. ................ 52,72,87
Electronics Park, Syracuse, N.Y. 13201

GOLD LINE CONNECTOR, INC. ............cooovivmmrimiianiiiiieinieieeieeeiine 98, 111
25 Van Zant St., East Norwalk, Conn. 06855

HANDIC OF USA .......... 52,72

N.W. 60th Ave., Kennedy Bldg., Miami Lakes, Fla. 33014

HEATH COMPANY ....................................................................................... 112
Benton Harbor, Mich. 43022

HICKOK ELECTRICAL INSTRUMENT COMPANY, THE ..............ccoevevnnne 112
10514 Dupont Ave., Cleveland, O. 44108

HUFPCO ...ttt ettt ettt sttt et ab s e ans e 112
P.O. Box 357, Provo, Utah 84601

HUNT CB ACCESSORIES ... ....coooooviiiiiiiiiiiciiiict et cveresoisesensins 13
P.O. Box 489, Eaglepoint, Ore. 97524

HUSTLER, New-Tronics Corporation ..................ccoeevenenne . 87,98
15800 Commerce Park Dr., Brook Park, O. 44142

continued on page 69
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Americans have been using Motorol
2-way radios to find campsites for yec

synthesizer provides
precise tuning (auto-
matically, of course).
A profes-
sional-quality 3%2-
inch top-fire speaker
ives the Motorola
B an audio quality
that must be heard
to be fully
appreciated.

And every
Motorola CB gives
you the added advan-
tage of a power mic
that doesn’t need
batteries. That doesn'’t
cost 50 bucks extra.

It’s a fact that the people who first The Motorola 40-Channel CB radio.
put radio on wheels also made the first We believe it’s the most sensibly
radio on wheels on the moon. engineered CB radio on the market. We believe
But it’s not surprising. it will deliver years of service
Because Motorold makes more at a level of performance few could match.
radios for police, firemen, taxis, and lunar Put a Motorola _ e
rovers than anybody. CB radio under your
And now Motorola makes a dash and you’ll

40-Channel CBradio that shares much more  believe, too.
than a name with our professional
2-way radios.

The clean, uncluttered lines of the
Motorola CB, for instance. e 2

Features that many manufacturers : = m——
leave on the outside of their sets (or don’t ;
offer at all) are built into a Motorola CB.

Gain control, noise limiting,
audio compression, even a TV inter-
ference filter are built-in, fully
automatic circuits that actually make
communication better.

And operation easier.

A digital phase lock loop

Motorola CB

From the voice of experience in 2-way radio.
CIRCLE NO. 11 ON FREE INFORMATION CARD

To find the dealer nearest you, write: Customer Relations Manager, Motorola Inc., Automotive Products Division, 1299 East Algonquin Rd., Schaumburg, lllinois 60196.
Motorola is a registered trademark of Motorola Inc



The 40-channel Cobra 29XLR. From
the sleek brushed chrome face to the matte
black housing, it's a beauty. But its beauty
is more than skin deep. Because inside, this
CB has the guts to pack a powerful punch.

The llluminated 3-in-1 meter tells you
exactly how much power you're pushing
out. And pulling in. It also measures the
system's efficiency with an SWR check. In
short, this Cobra’s meter lets you keep an
eye On your ears.

The Digital Channel Selector shows you
the channel you're onin large LED
numerals that can be read clearly in any
light. There's also switchable noise
blanking to reject short-pulse noise other
systems can't block. The built-in power of
DynaMike Plus. Automatic noise limiting

and Delta Tuning for clearer reception.

And the added protection of Cobra’s
nationwide network of Authorized Service
Centers with factory-trained technicians
to help you with installation, service and
advice

The Cobra 29XLR. It has 40 channels.
And it has what it takes to improve
communications by punching through
loud and clear on every one of them.
That's the beauty of it.

@bra

Punches through loud and clear.

Cobra Communications Products
DYNASCAN CORPORATION
6460 W. Cortland St., Chicago, Illinois 60635

Whte for coler brochure
EXPORTERS: Empire - Planview NY - CANADA: Atlas Electronics « Toront
CIRCLE NO. 25 ON FREE INFORMATION CARD
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THE AGE OF PERSONAL

s

COMMUNICATIONS IS HERE!

SING the Citizens Band Radio

Service for emergency and motor-
ist-assist communications is one of its
most significant applications. The com-
fort of knowing that you can cry out to
“Good Buddies” wherever you are in
time of crisis is well worth the modest
cost of a CB radio/antenna in an auto-
mobile. It serves as the most economi-
cal, effective substitute for a telephone
that’s available today in our auto-orient-
ed society.

Since there are more than 20-million
CB rigs, help is generally available at a
CB'ers fingertips. Moreover, there are
teams of local volunteers who monitor
emergency channel 9 continuously as a
public service, as well as many state
and local police departments that moni-
tor channel 9 or a popular highway
channel, such as channel 19.

In addition to supplying an informa-
tion- or life-saving communication line of
a few miles to the outside world, CB two-

1977 EDITION

way radios serve a variety of other pur-
poses. For example, a boring auto trip
can be enlivened by talking to other
CB’ers on the road, people who engage
in outdoor activities, such as hiking and
fishing, can maintain contact with each
other, and so on.

With at least 12-million CB’ers on the
air, it is clear that we are now in the age
of personal communications. One out of
10 passenger cars today is equipped
with a CB two-way radio; 3 out of 4 long-
haul trucks; 4 out of 9 recreational vehi-
cles; and 1 out of 7 pleasure boats. And
CB radio is growing by leaps and
bounds as more and more people real-
ize that this easy-to-use equipment can
be employed for pleasure, safety, busi-
ness, and public service—all without re-
quiring any technical knowledge or a
test, as do some other radio services.

Getting Your CB License. A station
license that also serves as an operator's

license is required before one can legal-
ly transmit on the CB band (unless you
are a member of a household where a
member holds a CB license and gives
you permission to transmit under his or
her responsibility).

Obtaining a CB license for the Citi-
zens Band Radio Service, which is one
of the services in the overall Personal
Radio Service, is easy. Aside from not
requiring any examination to get it, it's
free! Simply meet a few basic require-
ments, such as being 18 years of age or
older and affirming that you do not rep-
resent a foreign government, and you're
eligible to get your license. You just
complete FCC Form 505, packed with
every new CB transceiver. This will take
all of two minutes. Then mail the form to
the Federal Communications Commis-
sion, P.O. Box 1010, Gettysburg, Pa.
17326 and await receipt of your license.
Until the license arrives, however, you
may operate a CB rig immediately for a



period of 60 days by completing a tem-
porary permit (FCC Form 555-B, also
packed with each new transceiver),
which provides one with a temporary call
sign while your regular application is be-
ing processed. This form is not mailed.
Keep it in your possession.

Rules and Regulations. Also
packed with a new transceiver is the
section of Part 95 Rules and Regula-
tions that applies to CB operators: Sub-
part D. This must be read by a CB'er and
maintained in his home. [t spells out
what one's responsibilities are as a
CB'er, what you can and cannot do.

For example, you may transmit tele-
phone (voice) signals only . . . no
code, whistling, etc. . . . on any of the
40 frequencies (channels) authorized for
use. Maximum radio-frequency power
output permitted is 4 watts (AM) and 12
watts PEP on single-sideband (SSB).
Adding a device (a linear amplifier) to
boost power is illegal and subject to a
heavy fine and/or imprisonment.

The use of channel 9 is restricted to
emergency and motorist-assistance
communications. On all other channels,
permissible communications include
those for personal or business activities,
as well as for emergency/motorist-
assist purposes. There are additional
communications permitted regarding
Civil Defense activities and others.
These exceptions are fully explained in
Section 95. 461 of Subpart D. Itis illegal,
however, to use the CB channels to sell
anything. And, obviously, a CB'er is for-
bidden to use obscene language, inter-
fere with communications of other par-
ties, give a false call sign, play music,
and so on, as outlined in Subpart D.

In general, all communications should
be as brief as possible. The legal max-
imum communications time for persons
holding different station licenses is five
minutes, followed by one minute of si-
lence. For business or members of a
family with the same station license, this
time limit is not applicable, but conversa-
tions must be brief.

There are a number of other prohibi-
tions. Among the key ones are the fol-
lowing: It's illegal to communicate with a
station at a distance greater than 150
miles. The reason for this is to minimize
overcrowding of channels in an area. Af-
ter all, CB radio was designed for short-
distance communications, not to handle
radio traffic beyond local areas even
though possible from time to time when
atmospheric conditions are “right.” This
is called “skip” and it's illegal to take
advantage of it.

10

Technical requirements that CB'ers
must meet include limitations on anten-
na structures.

Omnidirectional antennas—the type
most often used by CB'ers because they
receive and transmit essentially the
same in all directions—have a 60-foot
above-ground-level limit, which includes
its supporting structure, at the antenna’s
highest point. Furthermore, the highest
point may be lowered if you are near an
airfield. (The FCC makes available a
worksheet to figure this out.)

Consequently, if one is mounting an
omni atop a house at a point that is 20
feet above ground, maximum length of
the antenna and its structure cannot ex-
ceed 40 feet. If the antenna is mounted
atop a building that could cause the an-
tenna to exceed 60 feet above ground,
then the maximum height permitted is
only 20 feet above the structure itself. If
the antenna is mounted on the transmit-
ting antenna structure of another author-
ized radio station (say, a ham radio an-
tenna), it cannot exceed 60 feet above
ground level nor the height of the sup-
porting structure. If mounted on an an-
tenna that is used solely for receiving
purposes (say, a TV antenna), it cannot
exceed 20 feet in height nor the struc-
ture’s height.

Beam antennas, on the other hand,
which receive and transmit radio signals
with greater gain than omnidirectional
types, although not in all directions, can-
not exceed 20 feet in height above
ground level or a building structure upon
which it is mounted.

When testing or adjusting an antenna
a non-radiating “dummy antenna” must
be substituted for the regular antenna so
that transmissions are not “on-the-air.”
Brief test signals, with or without voice,
may be made with the unit's antenna,
though, when it's netessary to use a ra-
diating antenna (such as matching a

“Gondola Luigi, gimme a 10-13. . . ."”

transmitter to an antenna). However,
one cannot interfere with communica-
tions already in progress, station identifi-
cation must be made in the normal man-
ner, and unmodulated test transmis-
sions cannot exceed a total of one min-
ute during any five-minute period.

Any tests, adjustments, or repairs of a
transmitter, which may affect proper op-
eration of the station, must be made by
(or under the immediate supervision and
responsibility of) a person with a first- or
second-class operator license.

Emergency & Motorist Aid. Al CB

operators must give priority to emergen-’

cy communications of other operators
when it involves human safety or im-
mediate protection of property. Although
channel 9 is reserved exclusively for
such emergency communications (and
motorist-assist communications), any
channel may be used for this purpose.

One point to keep in mind concerning
emergency communications on channel
g: If immediate action is not required, it
is not an emergency. For assisting a mo-
torist—flat tire, out of gas, motel infor-
mation, etc.—the message must be for a
particular motorist, not for motorists in
general. Also, if communications are
lengthy, the exchange should be shifted
to another channel if possible so that
channel 9 will remain open for other
emergency and motorist-assistance
calls. Channel 9 can be used for marine
emergencies, too, of course, but it is not
a substitute for the authorized marine
distress system since the Coast Guard
does not officially participate in monitor-
ing any Citizens Band channel.

There are priorities that should be ob-
served when using channel 9. Com-
munications relating to an existing situa-
tion dangerous to life or property (say, a
fire or automobile accident) takes prece-
dence over any other communications.
This is followed by communications on
potentially hazardous situations (car
stalled in a dangerous intersection or a
lost child, for example). Next is road as-
sistance for a disabled vehicle on a high-
way or street. Last are road and street
directions for lost motorists.

Used properly, a CB transceiver can
make life safer and more pleasurable.
More and more people are discovering
this fact, which is why CB transceivers
will one day be as commonplace as the
AM radio is in the car. Now that the U.S.
Department of Transportation is allocat-
ing funds to every state to set up high-
way emergency communications via CB
radio, that day doesn't seem to be too
far away now! <o
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The ultimate base.
The ultimate manual.

It you are one of the many discriminating CB oper-
ators who has decided to purchase our D201 base
station, we apologize for the delivery delay you
are undoubtedly experiencing. We are sure that
you understand that the D201 is not capable of
being mass produced and customer demand
for this radio continues to far exceed our
limited production capability. 5

We would like to suggest, in the mean-
time, that you acquire the D201 owner's y
manual. Tram's technical staff has put '
the same concern for quality and detail Py D
into the manual that has gone into the i ~ O/
D201. Sixty-seven pages of easy to \\_,)
understand text, photographs and
diagrams will tell you all you need
to know to get years of enjoy-
ment out of your base station,
while the technical sections
contain all the information
a quallfied service person
will ever need to keep
your D201 operating at
peak performance.

The D201 base sta-
tlon is the most
sophisticated and
complex CBradio
available.

“

We believe -
that you owe it to yourself \\\
to review the D201 manual before &

the arrival of your base station, so that

you will, as one of our customers recently
told us,f'be in CB’ers Heaven,” from the first
moment you put your D201 on the air.

D201 manual, $5.00 from the
factory. (Refundable upon
receipt of your D201
warranty registration card.)

1'- R_/-_\_AM TRAM/DIAMOND CORPORATION Lcwer Bey Road, Box 187, Winnisquam, NH 03289  (603) 524-0622
CIRCLE NC. 26 ON SREE INFORMATION CARO




WHAT DO YOU DO AFTER YOU

TURN YOUR CB TRANSCEIVER “ON”

Here are practical operating tips for
anyone getting on the air for the first time.

HE waiting is over and you are

about to join the millions of Amer-
icans currently using the Citizens
Band Radio Service by going on the
air for the first time. You should not
make your CB debut, however, until
you have familiarized yourself with
CB radio operating techniques, the
knowledge of which will enable you
to more tully enjoy the conveniences
available through CB.

Let’s say the CB radio you now own
is a full-feature model with typical
specifications. Fig. 1 shows the
operating controls and indicators
supplied on your rig. (For a compre-
hensive discussion of CB radio speci-
fications, controls, and indicators,
12

see the *Glossary of CB Technical
Terms' found elsewhere in this Hand-
book.) You must know the function
and use of this mass of dials, switches,
meters, and lights. In addition, the
neophyte must be aware of CB jargon
and codes as well as operating pro-
cedures and conditions. Note that it
is not necessary to keep your license
(FCC Form 505 or 555-B) and a copy
of Part 95, Subpart D with your mobile
unit —these may be left at home. Until
recently, it was necessary to affix a
completed transmitter identification
card (FCC Form 452-C) to your mo-
bile CB radio in a readily visible loca-
tion. Recently, however, the FCC elim-
inated this requirement, although
posting of a station license —whether
used as a base or mobile rig—re-
mains the same.

Before you attempt to communi-
cate with other CB’ers, it's a good
idea to listen for a while, during which
time you will learn to interpret what
you hear and acquaint yourself with
the use of the receiving controls on
your rig. The ideal way to start is to
park your car (preferably in an open
space, such as an empty parking lot)
so that you may actively monitor and
operate your radio before attempting
to do so while in transit. Set the vari-
ous controls as follows: On-Off/
Volume to off; AM/USB/LSB to AM
(we'll tackle SSB operation later);
Squelch to open (usually fully coun-
terclockwise); RF Gain to open;
Clarifier to center position (this con-
trol is referred to as Delta Tune on
AM-only transceivers); Automatic
Noise Limiter (ANL) to off; Noise
Blanker to off, Meter Function switch
to RF,; Microphone Gain to full-open;
CB/PA switch to CB, and, finally, the
microphone should be connected
(some transceivers will not receive
unless this is done). Now you're ready
to turn on your ears!

What You’ll Hear. When you turn
on your rig the 'S meter” should
jump to life. Adjust the volume con-
trol for a comfortable listening level.
Do not become concerned if you do
not hear anyone speaking —there may
be no one on the channel at the mo-
ment. This may be the case if you are
operating in a rural area, where the
CB channels may be sparsely popu-
lated. On the other hand, if you are
located in a metropolitan area, where
the density of CB radio users is high,
you may find a jumble of conversa-
tions in progress simultaneously
(CB’ers are always trying to disprove
the saying *We can all sing together,
but we can’t all talk together™).

You should now operate the chan-
nel selector until a fairly strong and
intelligible signal is received. A word
is in order here about the various
types of transmissions you may ex-
pect to find on any one of the 40
channels available. Channels 1 to 7,
14, 15, 17, and 21 to 35 are used for
general communications. Channel 11,
once designated as a calling channel,
is now also available for general
communications. Channels 16, 18,
and 36 to 40 are the habitat of stations
operating in the SSB mode. If you
listen to the *“'sidebanders’ in action
while your rig is set in the AM mode,
all you will hear are distorted voices.
Reception of SSB communications
will be covered further on. Channels
10, 12, and 19 are mostly used by
mobile stations in transit. In some
areas channel 8 may be used for
agricultural operations. In coastal
areas or lake regions channel 13 is
often used for maritime communi-
cations. Of course, channel 9 may be
used for emergencies or motorist
assistance. Except for channel 9,
other channel applications have been
adopted by CB'ers to bring some
sense of order to the CB spectrum.
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Your first communication should
be with a base station. The operator
of a base station probably has more
time and patience to devote to ad-
vising you about your rig's perfor-
mance when transmitting—you will
want to know if you are “getting out.”
A mobile-station operator, however,
must concentrate on driving and
could thus give you a cursory radio
check at best. You should therefore
first monitor one of the channels used
for general communications, rather
than a highway channel such as
channel 19. Vary the RF Gain control
(or Local/Distant switch) to achieve
strong reception of any signal heard
(advance it for better reception of
weak signals, decrease the setting
when receiving overly powerful sig-
nais). The Clarifier (Delta Tune where
applicable) may also be varied to
provide slightly improved reception
clarity of AM transmissions which are
off frequency.

When a readable conversation has
been tuned in, you will notice that
communicating via CB often involves
a vocabulary and various codes
which are much different than the
language used for normal conversa-
tion. Refer to “Q Signals Often Used
on SSB'') and the APCO Ten-Signals
as aids in deciphering what you hear.
You will eventually recognize the
commonly used APCO Ten-Signals
and CB slang words. The base sta-
tion or base-to-mobile conversations
you are listening to may progress as
follows:

“This is the Sheepdog, KAA0000.
Break 15.” '‘Go ahead breaker. This is
the Salmon KAAA0000.” “Thanks
for the comback, Saimon. I've just in-
stalled a mobile rig in my car and would
like to know how it sounds. Can you
help me out, Good Buddy? C’'mon.”
"*Sheepdog, this is the Salmon, back at
you. Your audio sounds fine and you're
hitting me with five pounds here at
Maple and EIm. Is that a copy, Sheep-
dog?” *“10-4, Salmon. My 10-20 is
Smith and Riverside, and the first
personal is John. Thanks for the break
and the radio check, Good Buddy. I'i
catch you on the flip-flop—threes to
you. This is the Sheepdog, KAA0QQO.
We’'re clear.” *“10-4 Sheepdog. The
first personal here is Frank, and we’ll
modulate with you another day in an-
other way —threes. This is the Salmon,
KAAAQ000, 10-8 on the frequency.”

You should be able to derive the
meaning of the above communica-
tions making use of the interpreting
devices previously mentioned. It is
also important that you understand
the operating procedure used. After
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listening for a few minutes it may
become evident that the Salmon is
“picking up' all the breakers and is
directing the operations of the sta-
tions using the channel. Salmon is
said to be acting as a monitor station
or, more popularly, the ‘‘channel-
master” (CM). The purpose of the
monitor station is simply to direct
the local channel usage so that the
goings-on remain orderly. The moni-
tor station is prohibited from using
the channel for personal communica-
tions while it is acting as monitor.
Note that you are not required to sub-
mit to the authority of the monitor
station. However, you may not inten-
tionally interfere with the operations
of the stations using the channel in
question. Therefore, to communicate
effectively you may wish to observe
the directions of the monitor station.
CB neighbors wusually voluntarily
abide by this system to provide for
reliable two-way contacts.

Going on the Air. So that stations
you are communicating with may
identify you quickly, it is best to
choose a *handle” for yourself. Some-
thing describing an outstanding
characteristic or desired image of
yourself or an old nickname will do.
Or you can let your imagination run
wild in choosing a unique handle.
Whatever you choose to use as a
handle will serve best if it is easily
pronounced and recognized (avoid
using handles already in use). Ask
your friends or spouse what they
think of the handle you have chosen.
They may even be helpful in deciding
on one. But be sure of your choice,
because if you change it you'll have
to re-educate all your CB contacts.

Using a handle still obligates one to
use the legal call.

When you have chosen a handle,
you are ready to go on the air. Op-
erating your rig in the transmit mode
causes a larger current drain on your
car’'s electrical system than when the
receiver alone is used. So if you are
planning to transmit from a fixed
position for any length of time you
may wish to start the engine of your
carand keep it running to avoid drain-
ing your battery. Hold the microphone
approximately two or three inches
from your mouth and turn it 45 de-
grees so when you talk, you are talk-
ing across the microphone rather
than directly into it where breath
noises would likely occur. When there
is a pause in the conversation, press
the PTT button on the microphone
and, speaking in your natural voice,
strike up a conversation similar to the
one previously discussed. You may
be told to stand by for a while until
the stations operating on the channel
have ended their communication. If
you receive no answer at all, break
again, or try another channel. When
you eventually establish two-way
contact with another CB'er, you may
be told that your audio is too loud
or too low. You can adjust the Micro-
phone Gain control to compensate
for this. Note that the person you are
talking with can not hear you while
he is modulating (your CB radio
cannot be operated as is a telephone).
You must wait until your contact has
stopped transmitting before you can
speak to him. Allow a few seconds to
elapse between the time the other
station stops transmitting and you
begin, so that other breakers may be
heard and acknowledged. Also, be

Fig. 1.
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REVISED APCO “TEN CODE” USED BY SOME CB’ERS

10-1
10-2
10-3
10-4
10-5
10-6
10-7

Signal Weak

Signal Good

Stop Transmitting
Affirmative (OK)
Relay (To)

Busy

Out of Service

10-8 In Service

10-9 Say Again

10-10 Negative

10-11 On Duty
10-12 Stand By (Stop)
10-13 Existing Conditions
10-14 Message/Information
10-15 Message Delivered
10-16 Reply to Message
10-17 Enroute

sure to press the PTT button all the
way in before you start talking and
release it after you have finished.
Failure to do so will result in parts of
your message not being transmitted.

During the first few weeks of your
CB career you may notice various
patterns concerning channel use and
conditions. One factor affecting these
characteristics is the time of day. You
will notice that during the mornings
and evenings many motorists make
use of their CB’s while enroute to or
from work. Shortly after school lets
out the number of children on the air
will begin to increase. There is always
a lull in channel activity during dinner
time. Maximum use of the Citizens
Band Radio Service occurs during
the period following dinner right up
to the early hours of the morning.
Things will then quiet down until the
morning’s rush to work. On weekends
you will find the din of rush-hour
communications replaced by the less
hectic talk of CB’ers motoring during
their leisure time, perhaps visiting or
enroute to a picinic.

During the morning hours and
throughout the day you may notice
that signals can be heard of stations
giving their 10-20’s as hundreds or
perhaps thousands of miles distant
from you! You may monitor these
signals and perhaps even report the
reception to the transmitting station
by mail if enough information has
been furnished. However, it is illegal
to communicate with stations at a
distance of greater than 150 miles

14

10-18 Urgent

10-19 (In) Contact

10-20 Location

10-21 Call (

10-22 Disregard

10-23 Arrived at Scene

10-24 Assignment Completed

10-25 Report to (Meet)

10-26 Estimated Arrival Time

10-27 License/Permit Information

10-28 Ownership Information

10-29 Records Check

10-30 Danger/Caution

10-31 Pick Up

10-32 Units Needed (Specify/
Number/Type)

10-33 Help Me Quick

10-34 Time

) by Phone

from the location of your station.
These long-distance communications
are made possible by the occurence
of certain atmospheric conditions
and are referred to as ‘‘skip.”

A noticeable decline in activity
should be detected when you switch
from one of the original 23 channels
(except perhaps channel 9) to one
of the 17 recently designated chan-
nels (24 to 40). The reason for this
is that relatively few CB’ers have rigs
which include the new channels. As
a consequence of this, you will be
able to communicate over greater
distances on channels 24 to 40 than
on one of the lower 23 (less of your
receivable signal is absorbed in over-
coming interference generated by
on-channel and adjacent-channel op-
erations). The upper channels thus
provide more reliable communica-
tions over a greater distance (four
times the distance covered on the
fower 23 channels, allowing cover-
age of an area 16 times as great).
This advantage offered through the
use of the new 17 channels will de-
cline in magnitude as more and more
Good Buddies purchase 40-channel
rigs and take to the higher fre-
quencies, thus raising the noise levels
of those channels. But owing to more
stringent spurious response specifi-
cations for 40-channel rigs, com-
munication range will be greater than
that attainable with 23-channel trans-
ceivers.

Mobile Communications. The op-

erating conditions and methods used
by mobile stations operating on chan-
nel 19 (or another channel used
virtually exclusively on highways)
differ from those found on other
channels. To familiarize yourself with
these procedures, monitor channel
19. You should adjust your rig for the
operating conditions encountered
while you are stationary. To do so
while in transit would require a lapse
of concentration on traffic conditions,
possibly leading to you being the
next 10-33 called in on channel 9!
You may notice that there are a
number of mobile stations travelling
in the same direction along a certain
road communicating amongst them-
selves. A typical conversation heard

would sound something like this:

“Salmon, this is the Sheepdog,
KAA0000. My twenty is the half-mile
marker before Exit 10. There's a
Smokey taking pictures over the rise
just past Exit 9. 10-4, Salmon?”
“Roger, Sheepdog. This Salmon,
KAAA0000, thanks you for that
Smokey report, Good Buddy. I've
got your back door and I'm just
coming up on Exit 8. Keep the front
door open for me. This is the Saimon,
KAAAQ000, standing by.”

Or you may hear traffic conditions

being relayed as follows:

Break 19 for a 10-13 on the Lincoln
Highway, westbound. This is the
Salmon, KAAA0000. C'mon.” ‘*‘Sal-
mon, this is the Sheepdog, KAAOOOO,
westbound on the Lincoln Highway.
You've got a clear shot to that Exit 88.
A half-mile further on there's a down
four-wheeler on the right shoulder
being assisted by an 18-wheeler. After
that it's clean and green. Back to you,
Salmon.” **10-4, Sheepdog, thanks for
the mail. I'll back it down around Exit
88. This is KAAAQOOOQ, standing by.”

Again, with the help of the refer-
ences mentioned, you should be able
to understand the meanings of these
conversations.

When operating a mobile station
in transit you will notice variations
in your ability to communicate. These
variations are caused by a number of
things, such as the distance between
stations. Obstructions which absorb
RF energy, such as large construc-
tions (bridges, buildings, etc.), may
cause the strength of the received
and transmitted signals to decrease
when you pass near them. In addition,
you may notice that the transmissions
of another mobile seem to fade in or
out. This is caused in part by the fact
that some antennas sway in the
wind —this results in varying radiating
characteristics of the antenna. Also,
most mobile antennas are mounted
in a convenient location (for example,
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NOT PERMITTED?

here’s your answer!

avsfhzn HOMING
T PIGEON”

PATENT APPLIED FOR By New-Tronics Corp.

The “Homing Pigeon” is your antenna answer to
operating CB from any location, condominium, office,
home, apartment, motel etc. No installation required;
antenna is supported between floor and ceiling like a
pole lamp. Communications range is equal or
superior to better mobile installations. The “Homing
Pigeon” inccrporates a unique method of easily and
quickly adjusting SWR. One setting covers all

“the home of originals” channels for outstanding performance with any 23 or
40 channel CB radio, AM or SSB. Antenna is

@ﬁ - Eﬂ) supplied complete with 17’ coax,.connectors attached,
® ready to use. Model HP-27.

AVAILABLE FROM ALL DISTRIBUTORS
WHO RECOGNIZE THE BEST!

new-tronics corporation  w'slinerar |
15800 Commerce Park Drive i ‘

SUPERIOR ELECTRONICS INC
Brookpark. Ohio 44142
CIRCLE NO. 27 ON FREE INFORMATION CARD

Model HP-27




the trunk lip or rear fender) that does
not provide equalized radiation
patterns.

You may also experience an in-
crease in static and other noise. This
is caused by your proximity to other
cars which may be generating RF
interference. Your ANL or Noise
Blanker shouid be used to eliminate
as much of this interference as
possible. You will probably detect
bleedover (‘“'splash™) as you near a
base station located by the roadway
and operating on another channel.
Splash may also be caused by mo-
biles operating on parallel-running
routes which are using, say, channel
10 or 12. The magnitude of such inter-
terence will decline as you move away
tfrom the source of it.

During operation when the chan-
nels are crowded, you may wish to
set your Squelch control so that you
can hear only those stations close to
you. While the person you wish to
copy is transmitting, adjust the
Squelch until it blocks him out and
then reduce the setting to just beyond

the point that he can be heard. Now
no sound will issue from your speak-
er unless the station you are inter-
ested in or one at least as strong
transmits.

S$SB Operation. There are many
benefits to be derived from operation
in the single-sideband mode. These
include greater range, more reliable
communications, and quieter re-
ception. Switch to a channel used
by sidebanders and turn the AM/
USB/LSB switch to LSB (lower side-
band) or USB (upper sideband). Vary
the Clarifier until the transmissions
being received are intelligible. You
will notice that the adjustment of
this control is critical to the clear
reception of SSB signals. When the
stations operating on the channel are
tuned in, you should monitor the
conversation in progress. You may
note the use of identification num-
bers in lieu of handles. Sidebanders
(who tend to be more serious about
their CB communications than most
AM operators) sometimes use ham

“Q” SIGNALS OFTEN USED ON SSB

Q SIGNAL USE AS QUESTION USE AS REPLY
QRJ Is my signal weak? Your signal is weak.
QRK What is the intelligibil- The intelligibility of

ity of my signal? your signal is . . .
(1. bad, 2. poor,
3. fair, 4. good, 5.
excellent).
QRM Is my transmission Your transmission is
being interfered being interfered
with? with . . . (1. nil, 2.
slightly, 3. mod-
erately, 4. severely,
5. extremely).
QRN Are you troubled by | am troubled by
static? static (1-5 as for
QRM).
QRX When will you call me I will call you again at
again? .. . (time).
QSA What is the strength The strength of your
of my signal? signal is . . . (1-5
as for QRK).
QSsL Can you acknowledge | am acknowledging
receipt? receipt.
QsS™M Shall | repeat my last Repeat your last
message ? message.
QSO Can you talk with | can communicate
Joe? with Joe.
QsP Will you relay to . . . ? I will relay to . . . .
Qsy Shall | change to Change transmission
another frequency? to . . . (frequency or
channel).
QTH What is your location? My location is . . . .
QTR What time is it? The time is
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radio Q signals in place of the APCO
Ten-Signals. These are primarily
used by amateur radio operators
when communicating and in some
instances are more applicable to two-
way communication than are APCO
Ten-Signals. There are a number of
CB clubs whose members operate
frequently or even exclusively in the
single-sideband mode. A good way
to start a conversation on SSB would
be to break on the upper or lower
side of a SSB channel and ask about
joining a club and obtaining an
identification number.

Emergency Communications.
Channel 9 has been reserved for
emergency and motorist-assistance
communications. The priorities for
use of this channel are explained in
Part 95. Any licensed station may be
operated on this channel under the
proper conditions. When using chan-
nel 9 to request motorist assistance
or to report an emergency you should
be prepared to provide the respond-
ing station with specific information.
The nature of the problem, where and
when it occurred, whether or not
there are injured parties, and vehicle
license plate numbers and descrip-
tions should be given. There are a
number of CB organizations which
monitor channel 9 continuously,
ready to dispatch or call for what-
ever aid is needed. REACT is the best
known of such-groups. You can re-
quest a Team Directory (see “CB
Organizations” insert) which lists the
REACT Team names and numbers for
specific areas. This will assist you in
contacting a REACT station in your
area, or elsewhere, should the need
ever arise or if you wish to be a volun-
teer monitor. In additon, various law-
enforcement agencies monitor chan-
nel 9 (in some areas channel 19 is
monitored aiso).

This basically covers the operating
procedures you should know to ease
your entry into CB society. You will
no doubt find that there are many
friendly people using the Citizens
Band Radio Service who are happy
to answer your questions and provide
you with advice over the air, at CB
jamborees, or at “eyeballs.” Be patient
when using your CB, listen a lot, and
talk only when necessary. You’'ll soon
join the ranks of CB’ers who, with a
moderate investment, are able to
enjoy the fun and convenience of
two-way radio communication pres-
ently available through the use of the
Citizens Band Radio Service. @®
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You can turn the GB boom
into income... with NRI's Complete

Communications Course

NRI can train you at home
for a part-time job or a full-
time career in communica-
tions.

The field of communications is
bursting out ail over. More
than 25 million CB sets are in
operation with millions more
being sold annually. That
means countless careers in
design, installation, and main-
tenance. Start training at home
now, the NRI way.

Get your all-important FCC
License.

FCC rules require that CB
transmitters be serviced only
by the holder of a First or
Second Class FCC Radiotele-
phone License, or under the
supervision of a license holder
when the transmitter is con-
nected to a ‘“‘radiating
antenna.’”’ NRI will give you
the necessary training to get
that all-important First or Sec-
ond Class FCC Radiotele-
phone License so that you can
quality for one of the many
available openings.

Learn on your own
400-channel digi-
tally-synthesized
VHF Transceiver.
The 48-lesson NRI
Complete Communi-
cations Course
teaches you to ser-
vice and adjust all
types of two-way
radio equipment
(including CB),
using the one unit
that is best equipped
to train you for CB,
Commercial, and
Amateur Communi-

cations...a “designed-for-learn-
ing,” 400-channel, two-meter
VHF Transceiver and AC
power supply. Then we help
you get your FCC Amateur
License, with special instruc-
tions so you can go on the
air. The unit can be mounted
in your car, or you can use it
as a base station.

The complete program
includes 48 lessons, 9 special
reference texts, and 10 train-
ing kits. Also included are:
your own electronics Discov-
ery Lab™, a new Antenna
Applications Lab, an Optical
Transmission System, CMOS
Digital Frequency Counter,
and TVOM. The course covers
AM and FM Transmission Sys-

tems; Radar Principles; Marine,

Aircraft, and Digital Electron-
ics; and Mobile Communica-
tions. You must earn
your First Class
Radiotelephone FCC
License or you get
your money back

CB Specialist's
Course also available.

NR! now offers a special 37-
lesson course in CB Servicing
You get your own 40-Channel
CB Transceiver, AC power
supply and multimeter, for
hands-on training. Also
included are 8 refer-
ence texts and 14
coaching units to
make it easy to get
your Commercial
Radio-tele-

I!m. fvashmg on D.C. 20016

phone FCC License—enabling
you to test, install and service
communications equipment.

Over a million have enrolled
with NRI.
Send for the free NRI catalog
and discover why more than a
million people like yourself
have chosen the NRI way as
the right way to get ahead
You learn at home with bite-
size lessons, progressing at
your own speed to your FCC
License and then into the
communications field of your
choice. There's no obiigation
and no salesman will call

It insert card has been removed, write
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IS YOUR CB STATION
READY FOR AN EMERGENCY ?

How to set up handling emergency calls
received on Channel 9 or any other channel.

UCH has been written about the
public safety potential of the
many CB radio stations spread across
the country. Equally publicized is
how CB’ers have responded to past
large- and small-scale disasters. But
a well-executed assist does not “just
happen.” It is planned in advance and
is practiced over and over until both
equipment and operators are ready to
handle the emergency when it oc-
curs.

Hundreds of CB clubs have orga-
nized emergency communications
systems, and many of the more suc-
cessful organizations have expanded
to nationwide scope. REACT, ACBOA-
ALERT, and REST Marine are typical
of these emergency networks. How-
ever, in spite of these admirable ef-
forts, many CB'ers are still not
equipped to handle emergency com-
munications. Are you?

What's an Emergency? The FCC
defines an emergency that deserves
channel priority as one which, “in-
volves . . . the immediate safety of
life . . . or the immediate protection
of property.” Only when a situation
meets these requirements should the

band be cleared for priority traffic.

Then operating restrictions can be
abandoned if necessary to initiate
and direct rescue operations. How-
ever, misuse of priority or distress
procedures can result in very heavy
fines (up to $10,000), imprisonment
(up to one year), or both—not to men-
tion widespread confusion!
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Less grave situations, such as mo-
torist assistance, do not qualify for
priority or distress traffic, but they
may be conducted on the emergency
channel 9, or any of the other 39
“free” class D channels. Channels 8
and 10, should be avoided, if possi-
ble to prevent possible “bleedover”
on Channel 9. But in any event, as
soon as contact is made on channel
9, you should move to another one to
keep this emergency channel open.

Being Prepared. Public safety com-
munications facilities should have re-
liable equipment, local maps and a
list of needed phone numbers, a tele-
phone, and most of all trained and
dedicated operators.

Every CB’er is aware of equipment
requirements—a good transceiver
and a high-performance antenna.
The rig should be checked regularly
to make sure it's in top shape and to
be certain that all channels are on

frequency. Preventive maintenance
schedules should be followed. To
make a transceiver truly useful for
emergency, it should be provided
with a power source independent of
the commercial power lines. For mo-
bile units, which are powered by the
car battery or alternator, there's no
problem. But base stations are a dif-
ferent story. Obviously, if a real disas-
ter occurs which knocks out the
power lines, you won’t be able to do
much with a dead base transceiver.

Many transceivers, especially those
of the ‘“base/mobile’” variety, will
accept 12 volts dc as well as 117 volts
ac. With such equipment, fully-
charged automative storage batteries
will provide the back-up power you
might need. But the batteries must be
charged. A trickle charger perma-
nently attached to the power line will
keep the battery topped up.

A relay can be used for automatic,
instantaneous switching when the ac
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Circuit for use with a
trickle battery charger.
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line fails as shown in the diagram. For
extended operations, more than one
battery might be required. If needed,
the additional batteries can be simply
placed in parallel with the primary
battery. But be sure to observe stan-
dard safety procedures for handling
and charging lead-acid storage bat-
teries. For ac-only base transceivers, a
battery/ac inverter combination or an
emergency generator will be needed.

Although not required, auxiliary
equipment will be useful. This in-
cludes a vh{/FM scanner with local
Public Service channels and (if you
live near the shore) vhf/FM marine
channels 2, 16, and 22. A special
Channel 9 monitor, built into some
transceivers, will allow you to com-
municate on another channel, but will
automatically switch over to Channel
9 whenever an emergency message is
broadcast. Some don’t switch over to
voice, but have a visual alert lamp
when channel 9 is activated. A tape
recorder and a phone patch might
also prove handy, but | hardly ever
use my patch unless the band is un-
usually quiet. This equipment should
also have a back-up power source.

Other items that should be includ-
ed are:

® Pencils, notepads and a log-
book.

® Land-line phone within easy
reach.

® City street listing and maps of
your monitoring area.

® Telephone numbers for all local
public safety agencies.

Training Yourself. As | mentioned
earlier, all this equipment is of little
value unless the operator is properly
trained and can use it efficiently. In
emergency communications, effec-
tiveness is essential. The guidelines
for emergency traffic handling can be
summed up in the “Four C's.”
Be Calm. No matter what the emer-
gency, a calm, professional attitude
will help cool the situation and in-
still confidence. Remember that the
person reporting the emergency is
likely to be excited, and might even
be abusive or irrational in his
anxiety.
Be Courteous. Persons seeking
assistance sometimes expect the
service of a professional operator.
Try to act the part. No matter what
the provocation, you must be cour-
teous.
Be Concise. When you receive an
emergency message, jot down all
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the essential data needed to identi-
fy the nature of the incident, its
exact location, the number and
identity of persons or vehicles in-
volved, and the nature and extent
of injuries, if any. Make your trans-
missions as brief and clear as pos-
sible.
Be Correct. Before you relay a
message, try to get confirmation
from a second source, if possible.
Note the call signs of reporting sta-
tions, vehicle registration numbers,
etc.—any information which will
identify the victim(s) and the caller.
Be particularly careful to confirm
the exact location of the incident.
Excited informants are often con-
fused about their exact where-
abouts. Keep in mind that your in-
formation can do more harm than
good when you direct emergency
teams to the wrong location!

It's not easy to follow these four
commandments in the heat and ex-
citement of an emergency, but that's
precisely the time when they are most
necessary to get the message
through. Play it cool. Keep emotion
out of your voice. Remember—this
takes self discipline and practice.

Whom to Notify. Generally, when
you receive an emergency call at your
base location you will be asked to re-
lay a message to police or marine
safety agencies. But you must know
the jurisdictions of each organization
so you can alert the proper one. For
example, don’t deliver a message to
your /ocal police concerning an acci-
dent on an interstate highway pa-
trolled by state authorities. However,
if you need an ambulance, a call to
your local police (or to the 911 emer-
gency service if available) may be
your best bet.

If you monitor marine activity, you
should know what marine safety
groups are active in the area. Do the
local police maintain a marine patrol,
or is there an active Coast Guard Aux-
iliary Flotilla in your area? If you call
the Coast Guard directly, chances are
that they will refer your call to one of
these other agencies. Precious time
will be lost in the process. The best
way to find out whom you should call
for each situation is to visit these
groups at their own bases of opera-
tions and see for yourself how they
operate. Normally, they will appre-
ciate your interest and efforts to
learn. You will also find out which, if
any, of the organizations operate CB

equipment of their own and how they
can be contacted directly on the Citi-
zens Band. (Most are far too busy to
maintain a continuous CB watch, but
might monitor one individual chan-
nel.) This knowledge is of particular
value when you are reporting an
emergency from your mobile unit.

The best way to handle emergency
communications on the local level is
to organize a CB monitor-and-assist
team. Even if you're not presently
associated with the local REACT, it's
good practice to know the other
emergency operators in your area.
Perhaps your local CB club has an
organized net. If not, try and form one
yourself. Through an organized ap-
proach, you can quickly establish a
working relationship with public safe-
ty agencies and such groups as the
Red Cross. Also, a local emergency
net can hold drills and simulated
emergencies to sharpen operating
skills.

Channel Usage. Remember that
channel 9 is to be used only for emer-
gency traffic. But if it's tied up, you
can use any other channel. However,
it you do use Channel 9, keep your
transmissions short. If the emergency
requires extended communications,
switch to another channel as soon as
contact has been established. Don’t
conduct simulated message relays on
Channel 9, or use it for the adminis-
trative purposes of your local emer-
gency team. Now that many truckers
have moved their highway communi-
cations to channel 19, channel 9 is
much less susceptible to heavy
“bleed-over.” But you might hear an
emergency message about a highway
accident first on channel 19 via the
truckers. Marine messages might first
be heard on channel 13, which is
used by shipboard CB’ers.

If you are monitoring channel 9 and
scofflaws are using it for nonemer-
gency purposes, don’'t argue with
them. The experienced operator
avoids a confrontation of this sort
because he knows that a response
usually just compounds the problem.
The FCC is stepping up its efforts to
indict illegal operators, and will ap-
preciate your efforts to provide them
with positive identification. Some-
times, signals from Latin America will
*skip” in on channel 9. These opera-
tors are not governed by U.S. regula-
tions, and their transmissions are all
quite legal. It's just one of the annoy-
ances that CB’ers must tolerate. @
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HOW TO AVOID CB RIPOFFS

Some ideas on theft prevention

HE theft of CB rigs from boats

and vehicles has grown to epi-
demic proportions during the past
year and is becoming even more prev-
alent as each month goes by. There
are few statistics available from offi-
cial sources, but it is believed that as
many as one in twenty mobile trans-
ceivers were stolen last year. So,
when that guy from out-of-state
promises you any new 40-channel rig
you want at 50% off list price, within
24 hours, where do you think it will
come from?

Mark your CB unit with an engraving tool.

Official Attitudes. | asked several
local, state, and federal law enforce-
ment agencies for their ideas on how
the average CB’er can protect his in-
vestment in mobile equipment. Their
unanimous answer was, “We are do-
ing what we can, but we must have
the help of the CB’ers themselves to
stem this growing type of larceny.”
Most officials doubt that there is a
single, foolproof countermeasure, but
they believe that if each of us would
take a few simple precautions, CB
larceny would soon become too risky
to attempt.

Some officials pointed out that in-
surance companies could do more
than anyone to curb the rising tide of
CB thefts, simply by insisting that
those caught be charged and, if con-
victed, punished by the courts. All too
often, the officials complain, the in-
surers of stolen property refuse to
press charges against a thief who is
caught because of trial expenses.
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Thus, the thief is out on the streets
again in a few hours, ready to steal
again. An ailternative suggestion is
that the insurance carriers relinquish
their subrogation rights and urge
owners with insurance to press
charges, even though their claims
have already been paid.

| found little statistical information
of value collected by these compa-
nies; but, apparently, so many claims
are being made that it is not profitable
to insure mobile radios. As a result,
many have advised that by the time
you read this most policies will ex-
clude all two-way radios (including
CB, amateur, and vhf transceivers)
from coverage.

Chief Francis Virgulak of the Nor-
walk (Connecticut) Police Depart-
ment, his chief Crime Prevention Offi-
cer, Lieutenant Doug Lamb, and
other department heads spent several
hours in research and conferences to
provide material and technical assis-
tance for this article. In that city, the
incidence of Auto Break and Entry
cases increased only 9.4% in 1975
compared to the previous year. In the
same period, however, the theft of
tape decks increased 40.5%, and the
theft of “radios” rose 425%. This po-
lice department does not differentiate
among the types of radios stolen, but
acknowledges that most of these
were CB rigs.

Most sources | consulted indicated
that, from personal experience, many
(and possibly the majority) of CB
thefts are not reported to the police.
They could not explain why, but be-
lieved that many people feel that the
police can do nothing about it, or that

“illegal” (unlicensed) operators are
afraid that the police will turn them in
to the FCC. Lieutenant Lamb was
quick to point out that the Police De-
partment’s concern was the preven-
tion of larceny. No request to see a
license is made when a theft is report-
ed. He also said that any report of
theft which includes the serial num-
ber of the stolen property will be put
into the state and federal (NCIC) com-
puters and remain on record for at
least a year. Although the authorities
admit that the chances of a success-
ful recovery are not great, they point
out that their only hope of catching
the thief is through these records. So
they really depend on the coopera-
tion of the CB’er to report all thefts.

Steps You Can Take. With the help
of the police, we developed a list of
“Dos and Don’ts” to reduce your
chances of getting ripped off. In the
long run, if followed by most CB’ers,
they will make CB larceny so unprof-
itable that it will be reduced to a
minor problem.

® When you buy a rig, deal with a
reputable dealer and get a sales slip
on a printed letterhead form.

® Save that sales slip! When you take
your new rig out of the box, record
the serial number on the slip. Put it
in a safe place, and remember where
it is. Besides its usefulness in case of
theft, it is a valid proof of purchase
for warranty purposes.

® Remove the chassis from the cabi-
net and paste in a label that identifies
you as the owner, requesting the
technician to compare your name
with that on his repair slip. (Be sure

NOTICE TO CB REPAIRMAN

Fig. 1. Sample
label to be
attached to
your equip-
ment to aid
recovery if it
is stolen.

If the name and address on your repair order do not
agree with those below, this set may be stolen.
Please ask your local police to check the serial num-
ber through NCIC for possible theft. If it is stolen.
please call collect the owner (number below) to notify
him and arrange for a return.

(Owner’s name, address, and telephone)

(Date of purchase)

CITIZENS BAND HANOBOOK



not to hamper convection cooling.)
If the two names do not match, re-
quest on the slip that the technician
report the serial number to the police
for a check against NCIC records. A
sample label is shown in Fig. 1. Many
service techs will cooperate, either
because they are dealers hurt by the
black market, or because of warranty
problems. Most manufacturers insist
that their authorized service stations
check all serial numbers against a
“hot list.” A more permanent ID can
be engraved with a suitable stylus on
the chassis itself.

® If your rig is stolen, report it imme-
diately to your local police depart-
ment. Include the serial number in
your report and ask them to have it
registered with NCIC.

® Consider investing a few dollars
in a locking security mount which ac-
commodates almost any transceiver
and vehicle. These mounts usually re-
quire a key to gain access to the
mounting bolts. An alternative, of
course, is to remove your rig when-
ever you leave the vehicle. There
are also power/antenna disconnect
brackets that can accommodate CB
rigs.

e If you live in a high-theft area, you
might choose a CB transceiver that is
installed out of sight. For example,
a model with a control head separate
from a remotely mounted electronics
package could fill the bill. The remote
unit can be locked in your trunk.

® There is no questioning the value
of an intrusion alarm installed in your
vehicle. It not only protects your CB
equipment, but may even save the
car itself! These are available from
many sources, but you might prefer to
build your own. They take many
forms, varying from a simple "lock-in
relay” to sophisticated time-delay
devices for both trip and automatic

Remove your rig by using special
mount.
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recycling. Some CB rigs incorporate
a security mounting circuit which can
be connected to the intrusion alarm
to trigger it when the transceiver’s
mounting bolts are removed. It is aiso
possible to have an alarm trigger
when the transceiver’s ground return
lead is disconnected, although I'm
not aware of a commercially avail-
able one.

® Check with your local police de-
partment to see if they have an “Op-
eration Identification” plan. Some
offer free decals similar to the one
shown in Fig. 2. These decals, identi-
fiable with a specific police organiza-
tion, can be installed on a vehicle
window. They are generally more ef-
fective deterrents than alarm warning
decals that identify the type of alarm
installed. (Here, the manufacturer’'s
“advertisement’ might be the tip-off
to a smart burglar who knows how to
bypass that particular alarm!)

® Efficient antennas are essential to
effective mobile communications; but
they tend to be very visible. For ex-
ample, a pair of 108-inch phased
whips mounted on a rear bumper
practically ‘‘shouts out’’ the existence
of a fancy rig. If you are willing to
sacrifice a little performance, there
are CB antennas that resemble the
standard electric-powered auto an-
tenna. Lowering the whip electrically
into the cowling when you leave the
car will hide the fact that you have a
CB rig. (There are also nonelectric
whips that can be pushed into the
cowl manually.) “Flip-flop"” attach-
ments are available, too, to allow one
to manually lower the antennainto a
trunk without disconnecting it.

® There are certain "booby trap" de-
vices marketed that | believe should
not be used. One is a tear-gas canis-
ter that is widely advertised. It is at-
tached to the back of the set, and a
mechanical trigger releases the gas
when the transceiver is removed.
Even though some cities and states
may not consider installation of this
device a violation of its criminal code,
you are needlessly endangering your-

WARNING!

OPERATION IDENTIFICATION

ALL ITEMS OF VALUE ON THESE
PREMISES HAVE BEEN MARKED
FOR READY IDENTIFICATION BY
THE NORWALK POLICE DEPT.

Fig. 2. A tag
like this from
your local
police and
affixed to your
vehicle window
can be a theft
deterrent.

self by installing it. First of all, the
unit might falsely trigger itself, giving
you a dose of tear gas while driving—
an invitation to disaster. Second, an
inquisitive child, an innocent auto
mechanic, or even a would-be thief
might trip it, leaving you open to a
civil lawsuit. If the thief is thus injured

Trunk-lip mount flips antenna into
trunk.

in pursuit of his ‘trade,” it’s very like-
ly that, as soon as he is released on
bond, he will file suit for personal in-
jury. He might even win, and get a
$100,000 judgment.

® How and where you leave your ve-
hicle will have a great effect on how
long you keep your rig. If you lock all
doors, it will siow down the “honest”
thieves. But car door locks offer no
real barrier to professionals, who can
open them faster that you can get
your key in the lock! Your best bet is
to park the car out of sight of the
street. If you can’t lock it in a garage
at night, you might consider setting
up an area atarm around your parking
spot, using photo-relays, etc. In addi-
tion to an intrusion alarm, | now have
a system that floodlights my parking
area and sounds an audible alarm. A
garage door control disarms the sys-
tem when moving vehicles in or out.®
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WHAT TO LOOK FOR

WHEN BUYING A CB RADIO

EVER before has there been such

a wide choice of CB transceivers.
There are 23-channel units, 40-channel
units, and a variety of 3- to 6-channel
units, divided into mobile units, base sta-
tions, and hand-held units. There are so
many types that buyers are often bewil-
dered. Here are some guidelines to sim-
plify CB transceiver selection.

FCC Approval. Since November 22,
1974 all newly marketed CB transceiv-
ers have had to be type-accepted by the
FCC. 1If you own an earlier, non-type-
accepted transceiver, you must stop us-
ing it by November 23, 1978. So be wary
if you plan to buy a “used” CB rig.

All transceivers manufactured after
January 1, 1977 must meet tighter tech-
nical standards for type-acceptance and
also must have receiver certification.
This doesn’t mean that one cannot use
other type-accepted units, but there is a
cut-off date on manufacture and sales.
The manufacture of non-certified (but
type-accepted) units must cease by Au-
gust 1, 1977 and marketing must termi-
nate by the end of the year. They can be
resubmitted for type-acceptance and
centified to ensure compliance with the
latest FCC technical standards.

So, for your own protection, look at
the transceiver identification plate and
be sure that it bears an FCC data or
FCC type number.

All mobile and base transceivers are
rated at essentially 4 watts radio-fre-
quency output, the legal limit (the old 5-
watt input limit no longer applies, even if
the actual output is between 3 and 4
watts). Nearly all have a sensitivity rat-
ing of 1 microvolt (V) or better. Modu-
lation capability is nearly always rated at
100 percent, even if it is much lower
when voice modulated. Where trans-
ceiver specifications vary most widely is
the selectivity rating (more about that
later).

Spec sheets appear to read alike, ex-
cept in regard to size, weight, and
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gadgetry—which do not contribute to
performance. Here are tips on what to
look for, with some of the “finer points”
which do make a difference in perfor-
mance.

Basic Requirements. An AM mobile
transceiver has the following basic con-
trols: volume (on-off switch), squeich
control, and channel selector. Such frills
as an S/RF meter, illuminated channel
selector, and transmitter-on lamp do not
contribute to performance. You can talk
and listen as far without these conven-
ience features.

Reports from public service monitors
and police officers who use CB radios
indicate that, in most cases, transmis-
sion capability is satisfactory. However,
some receivers are inadequate, espe-
cially in regard to adjacent-channel in-
terference (bleedover) rejection.
Modulation Level. The FCC requires all
type-accepted CB transceivers rated at
above 2.5 watts to include an automatic
modulation limiter that prevents over-
modulation (greater than 100 percent).
Some can achieve only low positive (up-
ward) modulation, but many can be
modulated more than 100 percent nega-
tive (downward).

Negative overmodulation causes in-
terruption of the transmitted signal on
peaks and is one of the prime causes of
bleedover and splatter, particularly
when an improperly adjusted power mi-
crophone is used. Units type-accepted
after January 1, 1976 must be incapable

¢
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Fig. 1. Variable input ievei controi.

of greater than 100 percent positive and
negative modulation.

New transceivers, type-accepted and
centified after January 1977, must be de-
signed to attenuate carrier frequency
harmonics at least 60 dB below carrier
level so that TVI (television interference)
will be minimized. (The FCC plans to in-
crease this standard in the future to fur-
ther minimize TVI.) Accordingly, when
output power is 4 watts, the power level
of no harmonic may exceed 4 mi-
crowatts (4 p W) under the existing 60
dB rule.

Output Power. Even if the spec sheet
states that transmitter output power is 4
watts, the FCC limit for AM Class D CB
transmitters, all sets of the same make
and model do not deliver 4 watts. The
actual output power may be between 3
and 4 watts. The variation is caused by
differences in transmitter transistor char-
acteristics. But don't worry about it. The
difference at a distant receiver could
hardly be noticed by the ear or the S-
meter.

Receivers. The FCC does not set CB re-
ceiver standards except for its interfer-
ence-producing capability. The FCC is
not concemed with receiver sensitivity
and selectivity, but manufacturers are
since they have to be competitive. Listen
to the rig you plan to buy (you don't need
a license to do so). Switch channels to
check intelligibility of male and female
voices and children’s voices. If you plan
to use an external speaker, try one out.
In most instances, sound quality will be
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Fig. 2. Simplified block diagram showing location of noise blanker and noise limiter in receiver circuit.

improved. With very few rigs, however,
the converse occurs.

Sensitivity. As stated earlier, most CB
transceivers have a sensitivity rating of 1
microvolt or better—which is fine. When
sensitivity is rated at 1 pV for 10dB S +
N/N, it means that an on-channel radio
signal at the transceiver's antenna jack,
having a level of 1 microvolt (1-millionth
of 1 volt) will deliver 10 dB more audio to
the speaker when modulated than when
unmodulated. If sensitivity were signifi-
cantly greater, receiving range may not
necessarily be improved if the ambient
electrical noise level masks very weak
signals.

Selectivity. The better CB transceivers
employ one or more selectivity filters
that narrow the bandpass of the i.f. am-
plifier (s). If the =10 kHz attenuation of
the filter is 40 dB, for example, an adja-
cent-channel signal would have to be
100 times stronger (in voltage) than an
on-channel signal to have the same ef-
fect at the output of the receiver and/or
the automatic gain control (a.g.c.) cir-
cuit. If you're listening to a 5-microvolt
signal, for example, the adjacent-chan-
nel signal would have to have a level of
500 microvolts at the receiver input. This
doesn’t mean the adjacent-channel sig-
nal will not affect your reception, but the
40-dB figure is a measure used by engi-
neers. The higher the number, the less
likelihood there is for bleedover of sig-
nals from channels on either side of the
one switched in.

Even if a receiver has 60 dB adjacent-
channel selectivity, an overly strong off-
channel signal could overload the front
end of your receiver and cause the
a.g.c. to reduce sensitivity to on-channel
signals. Since the CB channels are
spaced only 10 kHz apant, it is difficult to
design a receiver that will have both a
sharp enough selectivity curve and im-
munity to strong off-channel signals
without exceeding acceptable price lim-
its for the general public.

On a spec sheet, the adjacent-chan-
nel (=10 kHz) rejection rating (in dB) is
not the whole “selectivity” story. An im-
portant factor is how much of the signal
passes through the i.f. filter's passband,
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as if it were a narrow doorway. The FCC
permits only a maximum of +4 kHz to do
so. More often, CB manufacturers de-
sign receiver sections to allow only +3
kHz to pass, since this is all that’s really
needed for intelligible voice communica-
tions. The leaves a 2-kHz guard band for
each adjacent channel, thereby improv-
ing adjacent-channel rejection. A selec-
tivity spec may also read +3 kHz at —6
dB, with the —6 dB figure being the ef-
fective voltage point on the passband
curve. So look for both ways to specify
“selectivity,” as one has an effect on the
other. If this spec is less than +2.5 kHz,
for example, voice intelligibility would be
impaired, while the adjacent-channel re-
jection figure would look especially
good.

Only a limited amount of selectivity is
provided by the receiver front end. A 23-
channel receiver must pass all signals
within the 26.96-27.26-MHz range, and
a 40-channe! unit must pass all signals
within the 26.96-27.41-MHz range. The
passband must be at least 450 kHz
wide, although it is actually much wider
since it would be very expensive to in-
clude an input filter that cuts off at 26.96
MHz and at 27.41 MHz. Since the r.f.
amplifier and mixer input must be broad-
banded, these stages do not add to ad-
jacent-channel rejection; only to rejec-
tion of out-of-band signals.

Check image rejection too. The higher
the number (—40 dB is better than —35
dB), the less possibility there is of anoth-
er channel's signal sneaking through on
the channel you are on.

When you tune an FM broadcast re-
ceiver, the r.f. amplifier and mixer input
are tuned simultaneously to the frequen-
cy indicated by the dial. But in a CB re-
ceiver, channel selection is accom-
plished by changing the frequency of the
local oscillator (s) without retuning the
r.f. amplifier and mixer to a specific
channel. The “front end” (where the an-
tenna feeds in) is the mouth of the funnel
whereas the r.f. amplifier (s) is the spout.
Input Level Control. One of the more no-
table features of some CB receivers is
the so-called r.f. gain control, or at least
a local/distance switch. Without this

control, a very strong signal can over-
load the front end of a receiver. Some
CB sets have an effective a.g.c. (auto-
matic gain control) circuit that helps with
this problem. It automatically reduces
receiver amplification on strong signals.
But, it might not totally prevent overload.
A better way is to control the level of the
signal at the receiver input.

The circuit of a continuously variable
input level control is shown in Fig. 1. The
signal from the antenna is fed through
capacitor C and potentiometer R to the
primary of rf. input transformer, T.
When the resistance of R is close to
zero, the signal is not attenuated. As the
resistance of R is increased, more of the
signal is dropped across R and less of it
reaches the primary of T. Thus, it varies
the level of the signal reaching the re-
ceiver input, but does not vary the gain
of the receiver. “Riding gain” is a popu-
lar, but inaccurate, term used in the au-
dio field when audio level is controlled
but not amplifier gain. For example, are-
ceiver volume control is used to vary the
level of the audio signal fed to the input
of the audio amplifier, not the gain of the
amplifier.

With a typical true r.f. gain control, a
control is used to vary the gain of the
field effect transistor (FET) that func-
tions as the r.f. amplifier. As the control’s
resistance is increased, the source bias
rises, causing the gate to become more
negative with respect to the source,
thereby reducing the gain of the FET. In
addition to manual control of r.f. gain,
a.g.c. voltage applied to the gate
through a resistor automatically regu-
lates the gain of the FET. This system
costs more than the level control which,
in turn, costs more than a local/distance
switch setup.

Either an r.f. level control or an rf.
gain control enables a CB operator to
offset the effects of overly strong sig-
nals. By reducing the gain of the r.f. am-
plifier or by adding attenuation in the in-
put signal path, adjacent-channel bleed-
over and on-channel overioad can be
minimized.

Delta Tune. The “delta tune” feature in-
cluded in many CB sets would not be at
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Amplified AGC
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Clarifier Control
Controls in
Microphone

Crystal Synthesizer

Delta Tune

Electronic Switching
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Jack

FET or MOSFET
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FET or MOSFET
Mixer

LED Channel
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Microphone Gain
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Modulation Lamp

Noise Blanker
Noise Limiter
On-0ff Lamp

PA Capability

PLL Synthesizer
Polarity Protector

Positive/Negative
Ground

Power Microphone

Priority
Channel Scan

RP Gain Control

RP Protector

Selectivity Pilter
Squelch

S/RP Meter

SSB Capability

SWR Meter

Tone Control

Tranemit Lamp
UL Approved

Voltage Regulator

RELATIVE MERITS OF FEATURES

Punctions

Inproves immunity to overload by
strong signals, and maintains
more constant sound level from
speaker as radio signal level
varies.

Enablea reading channel number
in the dark.

Enables clear reception of SSB
signals.

Enables remote control of
transceiver.

Enables 23-channel operating
using only about 14 crystals.

Enables clearer reception of
off-frequency channels, and
compensates for channel error.

Switches circuite from receive
to transmit mode when PTT switch
is keyed (more reliable because
it eliminates need for relays).

Enables use of better-quality
external speaker

Provides greater immunity to
interference and overload.

Provides greater immunity to
intermodulation and overload.

Provides electronic display of
channel number.

Enables ad justment of modulation
level {can cause distortion if
misused).

Indicates that modulator is
operating, but not actual
modulation percentage.

Blanks out noise pulses and
reduces ambient noise.

Reduces impulse-type noise by
limiting amplitude of pulses.

Indicates that transceiver
is turned on.

Enables use of transceiver as
a public address system.

Enables use of few crystals
for 23~ or 40-channel operation.

Protects transistors in the event
battery cable leads are reversed.

Enables use of transceiver in any
vehicle with 12-volt electrical
system,

Provides stronger modulating
signal to transmitter (can
cause distortion if misused).

Automatically scans a specific
channel (such as 9) when
transceiver set to any other
channel.

Enables reduction of receiver
sensitivity to minimize
overloading and bleed-over.

Providea a warning and/or
protects final r.f. power
amplifier stage if antenna
system SWR exceseive,

Improves receiver selectivity

Mutes speaker when no signal
18 received.

Indicates relative strength of
received signal and relative
output power.

Enables transmission and
reception in ISB, USB and AM modes.

Indicates antenna system condition.
Enables lowering of audio frequency
response to suit ear or mask out
high-~frequency noise.

Lights when transceiver keyed on.
Certification that transceiver has

been approved by Underwriters
Laboratories.

Stabilizes voltage to critical stages.

*Improve

Performance?

YES

NO

BSSENTIAL

(for SSB only)

NO
NO

SOMETIMES

NO

NO

SOMETIMES

NO

NO
NO
NO
NO

NO

NO

NO

YES
BSSENTIAL

NO

IES
(in SSB mode)
NO
SOMETIMES

NO
NO
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all necessary if all CB transmitters and
receivers were absolutely on-frequency.
But they aren't!

Assuming that your receiver's local
oscillator (s) is on frequency, delta tune
will enable you to offset the frequency
error of a distant transmitter. On the oth-
er hand, if your receiver's local oscillator
(s) is off-frequency, delta tune will en-
able you to offset the frequency error of
your receiver. And, delta tune can help
offset the frequency error of both the dis-
tant transmitter and your receiver. If the
combined error is 2600 Hz, the i.f. (as-
suming it's 455 kHz) could be centered
at 452.4 kHz or 457.6 kHz, with one of
the sidebands extending beyond the i.f.
bandpass. Typically, a delta tune control
has a =800 Hz to +1000 Hz range.

With AM/SSB units, the control is
called a “clarifier.” In truth, the specifica-
tion tolerance set down by the FCC is
stringent enough to make the need for a
delta tune control superfluous for AM
units. It's imperative to have a clarifier
control for SSB, though.

Channel Determination. Whereas 23-
channel CB sets two years ago em-
ployed 14 crystals to enable transmis-
sion and reception on 23 channels, us-
ing the heterodyne principle for frequen-
cy synthesis, the late-model 23-channel
sets and all known 40-channel sets em-
ploy a digital PLL (phase locked loop)
frequency synthesizer. The latter re-
quires only a few crystals for all-channel
operation. This is important to the manu-
facturer since crystals cost money. But
to the user it means little in terms of ac-
tual performance. It does, however,
make it easy to obtain, as a byproduct,
digital channel number readouts.

Noise Reducers. All CB transceivers to-
day contain: an automatic noise limiter
(a.n.l.), either permanently connected
intemally or switchable. it does a good
job of limiting pulse-noise interference.
But, a noise blanker is far more effec-
tive. An a.n.l. is connected in the circuit
after the detector. In contrast, the noise
blanker, shown in Fig. 2, is connected
ahead of the detector where it senses a
noise pulse and cuts off the signal flow
ahead of the detector. The deluxe CB
sets often include both a.n.l. and a noise
blanker. Switchable is better.

Indicators. You don't really need indica-
tors except one that shows you which
channe! has been selected. Yet, most
CB sets have an S/RF meter, and some
deluxe units also have an SWR meter.
Many also have a transmitter-on lamp,
power-on lamp and/or modulation lamp.
They're nice luxuries that are most use-
ful when needed, which is once in a

CITIZENS BAND HANDBOOK



BASIC CB TRANSCEIVER CONFIGURATION

Mobile Unit

Transceiver designed for installation in
a vehicle; usually operates from a 12-volt
d.c. electrical system.

Base Unit

Walkie-Talkie

Solid State

tubes.

or both.

Hybrid

while. If you've got the extra money,
though, they are worth having.

An S/RF meter indicates the relative
level of an incoming signal in S units
from S-1 (barely audible) to S-9 (ex-
tremely strong). Some are calibrated to
indicate S-9 when a 50- or 100- mi-
crovolt signal is being received, where
every S-unit below S-9 indicates a 5-dB
(drop to 56 percent) weaker signal. But,
don't bank on it. The meter calibration
may be arbitrary. However, you can be
sure that an S-8 signal is weaker than an
S-9 signal. The main value of an S-unit
display is being able to respond to a re-
quest for a radio check by saying
“You're putting in an S-5 signal, Good
Buddy.” (Don't ever underestimate this
“social” benefit!)

When transmitting, the S/RF meter in-
dicates the “relative” output power of

RESONANT FREQUAENCY

0.707 OF
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CURRENT
(-6 d8)

\
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BANDPASS (A)

FREQUENCY

Transceiver designed for use at a fixed
location, normally operates from a.c.
power line (some can also be operated
from a 12 V d.c. source).

Handheld transceiver operable from
self-contained battery.

Transceiver uses only semiconductors, such
ag transistors, ICs and diodes, but not

Integrated Circuit(s) Transceiver employs one or more integrated
circuits (ICs) which may contain the
equivalent of many transistors or diodes

Transceiver uses one or more tubes in
addition to semiconductors, such as
transistors, ICs and diodes.

your transmitter, not the actual watts. If
meter indication suddenly drops, you
can suspect transmitter trouble. If it sud-
denly rises, chances are that something
has happened to your antenna system.

Very few CB sets have a built-in SWR
meter (a separate meter or one of the
functions of a combination S/RF/SWR
meter) that will alert you to antenna sys-
tem malfunction. Unlike a detachable
separate SWR meter, a built-in one is
there all the time. It's a convenience to
have it if you install your own antenna
and for occasionally checking for possi-
ble antenna problems.

When you talk into the mike when
transmitting, the S/RF meter indication
should rise. (if it drops, have a techni-
cian check your rig because modulation
percentage is more negative than pos-
itive.) If you select a CB set that has a

CURRENT

8anoPAss (B
FREQUENCY

Fig. 3. (A) **Window’' in which signal passes through receiver’s tuned
circuit. (B) Bandpass is wider, permitting broader range of frequen-
cies to pass through. In tightly spaced channels, signals from adjacent
channel would be passed to amplifier stages. More selective filters

are used to avoid this, but if too selective would limit frequency range.
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modulation lamp, the lamp will flicker as
you talk, indicating that modulation is
being applied to the transmitter. But it
doesn’t indicate modulation percentage,
either positive or negative. It only indi-
cates that when you talk into the mike
the modulator is working.

I's a handy indicator, but a radio
check from another CB user can tell you
if your modulation is OK. For example, if
you get a report that you're putting out
an S-9 signal, but your voice is weak, it
is an indication of low modulation (low
talk power).

When you push on the mike button to
transmit, you will know if you're on the
air if you get a response. A transmitter-
on lamp will tell you that you have oper-
ated the PTT mike button, but won't tell
you if your transmitter is operating (your
S/RF meter will). The power-on lamp
serves as a reminder that your CB set
has been tumed on. it could be the
same one that illuminates the channel
selector dial. Thus, if you can read the
channel numbers you will know that the
setis on.

One of the more interesting develop-

ments is the LED (light emitting diode)
channel indicator. As you select chan-
nels, the number of the selected channel
is displayed in glowing numerals as on
an electronic calculator.
Transceiver Packaging. Remotely con-
trolled mobile transceivers have been in-
troduced of late to minimize CB radio
theft. They come with a microphone that
contains the basic operating controls
and the channel indicator, generally a
LED display. The transceiver box may
be installed under the seat, hidden away
under the dash, or in the trunk. It is con-
nected to the microphone and through a
long multi-conductor cable.

Also designed to make them more dif-
ficult to steal are the new in-dash CB
transceivers that fit in the place intended
for a car radio. They are available in
combination with an AM radio, AM-FM
stereo receiver, and AM-FM stereo re-
ceiver plus either a cassette or 8-track
cartridge tape player. They usually cost
more than a conventional mobile trans-
ceiver, but they save space and provide
multiple functions.

Most popular by far, of course, are the
conventional mobile transceivers that
are designed for mounting under the
dash or on the transmission hump. Us-
ing a quick-release mount, the trans-
ceiver can be removed and put in the
trunk, or taken with you when the car is
parked.

Most are designed for positive/nega-
tive ground electrical systems. Some
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are designed only for use in vehicles
with a negative-ground electrical sys-
tem, which is used in most cars. The
advantage of a pos/neg ground type of
set is that it can be used in any vehicle
with a 12-volt electrical system.

Base Stations. You can use a mobile
transceiver as a base station by power-
ing it from an electric outlet through an
a.c. adapter. Some of these adapters
contain a front-facing speaker that is
connected to the external speaker jack
on the transceiver. Even walkie-talkies
can be used as base stations in conjunc-
tion with an a.c. adapter and an external
antenna system.

More convenient and usually more at-

tractive is a.transceiver specifically de-
signed for base-station use. It contains
an a.c. power supply to enable direct op-
eration from the power line. Some also
have a built-in voltage regulator that pre-
vents loss of sensitivity and output pow-
er when line voltage is normally low and
protects transceiver components when
line voltage is abnormally high. The reg-
ulator maintains transceiver perfor-
mance that could be affected by dips
and surges in power-line voltage. Base-
station units generally have more control
frills than mobile types and invariably in-
corporate a front-panel headphone jack
and larger speaker.
AM or SSB? It is easy to decide whether
you want one or more mobile units for
use in cars, boats, and other convey-
ances and/or a base station for the
home or office, or for both. Many pros-
pective CB users have never heard of
SSB (single sideband) CB sets. Others
have and ask themselves “should | buy
an AM or SSBrig?”

According to a high FCC official, more
than 90 percent of CB sets are AM-only
types. But according to several CB deal-
ers, there are more inquiries about SSB
sets than in the past and many AM-only
users are upgrading to SSB. Why?

SSBis a form of AM (amplitude modu-
lation) that is more efficient than double
sideband (conventional) AM. The result
is greater talk range and two separate
SSB channels in the spectrum space
that a single AM channel would occupy.

When you use AM, your transmitter
generates a carrier and two sidebands
(AM is sometimes called “double side-
band;” SSB is actually “AM” too, but
uses only one sideband). Both of the
sidebands (upper and lower) contain the
same information while the carrier con-
tains no information. The latter simply
serves as a vehicle to carry information.
Unfortunately, this vehicle uses up most
of the power, leaving little left for the in-
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telligence (audio). For instance, if your
carrier power is 3 watts, the power in
each sideband will be less than 0.75
watt, and then only during those voice
peaks at which positive modulation ap-
proaches 100 percent. Keep in mind,
too, that only one sideband is finally
used.

in an SSB transmitter, the carrier and
two sidebands are also generated. How-
ever, the carrier and one of the side-
bands are suppressed (not transmitted)
and only one sideband, which contains
all of the available power, is transmitted.
No signal is transmitted except when
you talk into the mike. You can observe
this on a CB radio’s S meter, where the
indicator moves up and down scale as
the other party talks and drops to zero
when talk ceases. When receiving AM,
in contrast, the indicator remains steady
on an S number. Because of the nature
of the SSB wave, the FCC allows SSB
transmitter output up to 12 watts p.e.p.
(peak envelope power), whereas AM
carrier output power is limited to 4 watts
rms (root mean square) maximum.

If SSB is so much better, why use AM
at all? For two reasons: (1) To demodu-
late an SSB signal, the carrier that was
suppressed at the transmitter must be
re-created at the receiver. This circuitry
costs money. (2) Operating an SSB
transceiver requires a minor “skill.” An
SSB set has a clarifier control that must
be adjusted to clarify the reproduced
voice which otherwise might sound like
Donald Duck or Tubby the Tuba, or be
just plain unintelligible. This is a slightly
bothersome requirement, especially
when one is driving.

There are very few SSB-only trans-
ceivers. Most are combination AM/SSB
units that are operable in any of these
modes: AM, LSB (lower sideband) and
USB (upper sideband), on all channels.
Some manufacturers advertise that their
23-channel AM/SSB sets have 69-
channel capability, or 40-channel rigs
with 120-channel capability. This claim
is not precisely correct. In the LSB
mode, you occupy the lower half of the
spectrum of a channel, and in the USB
mode the upper half of the spectrum of a
channel. The selected channel cannot
be shared at the same time by an AM
station when either or both SSB signals
are present.

Although more costly, an SSB trans-
ceiver can give you greater range. Also,
there are few children using SSB and
operators are generally more serious
and very interested in following FCC
rules and regulations.

External Speakers. Most CB sets have

an external speaker jack to which a re-
mote speaker or low-impedance head-
phone can be connected. When either is
plugged in, the built-in transceiver
speaker is automatically disconnected.
In a noisy environment this is a good
feature. You can install a more efficient
external speaker aimed to direct the
sound at you.

Many CB sets also have a p.a. {public
address) speaker jack. It enables use of
the transceiver's audio amplifier as a
p.a. amplifier. With the CB/PA switch
set to the PA position and with an exter-
nal speaker plugged into the PA speaker
jack, your voice will be amplified and re-
produced as you speak into the micro-
phone. In the PA mode, the transceiver
will not transmit. This facility isn’t used
too often, but it should be. For example,
installing a speaker under the auto’s
hood will give you a fine “hailing.”

The Final Choice. Obviously, there
are a host of factors to be considered
when choosing a CB transceiver. These
include size (do you have room under
the dashboard, for example), aesthetics,
brand name (are the manufacturer's
models widely distributed), and dealer
reliability, among them.

Be sure to check out magazine test
reports such as those that appear in
PoPULAR ELECTRONICS, visit more than
one dealer, check out the experiences of
active CB-ers. If you don’t know any of
the latter, a CB dealer can generally tell
you when a CB flea market or “coffee
break” meet is being planned that's
open to one and all.

There aren’t many 23-channel units
on the market now. Remaining ones are
being sold at rock-bottom prices, but
most don’t perform up to the standards
of the new 40-channel CB transceivers.
Moreover, as more and more CB'ers
use the added 17 channels to move
away from the overcrowded ones, you'll
be left out in the cold without them. Also,
the 40-channel rigs enhance the radio
communications environment because
they cause less interference to other
two-way radios, TV, and audio gear.
More important to most people are the
present extraordinarily low prices for 40-
channel units, which are likely to rise
substantially soon when distress sales
of older 23-channel models no longer
lure buyers.

And, if you're a “Cadillac” buyer with
extra dollars to spend, do keep your eye
on the high-technology 40-channel rigs
that use microprocessors and calcula-
tor-like pushbuttons. O
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RF power output and modulation capabilities
of expanded-band transceivers are examined.

UMORS have been circulating to

the effect that the new 40-channel
CB transmitters are not as “powerful” as
those in former 23-channel transceivers.
Deficiencies such as lower r-f output,
low modulation, etc., are principally cit-
ed. To set the record straight, these
statements are unfounded. As a matter
of fact, even the FCC has seen fit to put
these rumors to rest by issuing Public
Notice No. 77385 titled “CB 40 Channel
Power Limits Unchanged.”

To make sure of the situation for our-
selves, we tested three typical 40-chan-
nel AM transceivers and compared our
results to those obtained with older 23-
channel rigs. Two of the transceivers
were mobile types, while the third was a
base station. All three were FCC type-
accepted.

What the FCC Rules Say. The
FCC's technical regulations still hold for
both 40- and 23-channel CB transceiv-
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ers. Specifically, the r-f carrier output
must be limited to 4 watts on AM, with
modulation held to within 100% on both
the negative and the positive peaks. Sin-
gle-sideband output must be held to 12
watts maximum peak-envelope-power
(PEP), and a means must be provided
for preventing the modulation from ex-
ceeding this or the rated power of the
transmitter.

In the past, FCC type acceptance was
often predicated on the manufacturer's
say-so. The manufacturer simply pre-

*Bill Scherer has been writing technical com-
munication articles for more than 30 years.
For nine years, he was Technical Director
for CQ magazine, where he was responsible
for the technical reports on amateur equip-
ment. Since 1970, Bill has been the reviewer
for all the CB transceiver reports that have
appeared in POPULAR ELECTRONICS.

sented his data to the FCC and received
type acceptance as a matter of course.
The eventual result was that many AM
transceivers never really met the regula-
tion-specified parameters, although they
reached the market with FCC approval.
While these transmitters usually were
within the 4-watt output power limit, se-
vere overmodulation, particularly on the
negative peaks, was often possible,
especially when using “power” micro-
phones. This caused clipping carrier
breakup, which, along with frequently
used compression, produced a some-
what higher average modulating power.
The foregoing was obtained at the price
of high distortion and severe adjacent-
channel splatter,

Strict adherence to the modulation ca-
pabilities is now being enforced with the
new 40-channel transceivers. Now,
transceivers must undergo type-accept-
ance tests at the FCC labs or the equiv-
alent labs in Japan. Any adverse perfor-
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NEAR 100% MODULATION
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50% MODULATION

100% MODULATION

POSITIVE AND NEGATIVE PEAK CLIPPING 100% MODULATION ON POSITIVE PEAK
OVERMODULATION ON NEGATIVE PEAK

Fig. 1. AM r-f envelope
displays onan
oscilloscope with various
degrees of modulation.

mance is no longer acceptable. This
may have given rise to the false notion
that the apparent average overmodulat-
ed power of older CB transceivers made
them better than the new transceivers.

What We Observed. All three of the

system at the microphone amplifier to
hold the modulation on both peaks to
just 100%. Even so, the excellent char-
acteristics of the amc system allowed a
very high average modulating power to
be maintained within the required modu-
lation limits, with very low distortion.

100% MODULATION,UNPROCESSED VOICE
(a)

Fig. 2. R-f envelope display for complex wave (voice).
Note higher average level for processed speech.

100% MODULATION,PROCESSED VOICE
(B)

40-channel AM transceivers we select-
ed at random for our tests delivered 4
watts of r-f carrier output power. Trans-
ceiver A (mobile) employed a bootstrap
automatic-modulation-control (amc)

Transceiver B (base station) em-
ployed a low-level audio-frequency clip-
per and a low-pass filter (to minimize
distortion products) that produced re-
sults similar to those obtained with

Transceiver A, but with occasional
peaks to 100%. Again, a high average
modulating level was obtained.

Transceiver C (another mobile rig)
employed still another type of amc sys-
tem that also yielded high average mod-
ulation with an occasional insignificant
degree of overmodulation on the nega-
tive peak.

All three of our test transceivers pro-
duced a high degree of clean, average
modulated output power. The output in
all three cases was as great as, if not
greater than, that of most of the older
23-channel transceivers. Furthermore,
no matter how loud we spoke into the
microphone, we observed the same re-
sults, and the adjacent-channel splatter
held to within 60 dB down (at greater
than +5000 Hz from the carrier frequen-
cy). Compare this figure with the 40-
to-55-dB splatter figures obtained with
many 23-channel transceivers of
only last year and you will understand
how much improved the new 40-channel
tranceiver designs really are.

it should be noted that, for a given de-
gree of relative average modulation, the
aural difference between a 90% and a
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Fig. 3. Scope connections
with r-f input connected
directly to vertical

plates (A) and temporary
modification to scope not
equipped for r-f inputs (B),
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r-f envelope displays are better

for noting high average modulation.

(_.rmﬂ;x.nr out
0 SCOPE’S

T
VERTICAL INPUT

TO HORIZ AMP
OF SCOPE

+i2v
(C)

100% modulated signal is minimal and
insignificant. It amounts to less than 0.5
dB. Therefore, if your transceiver does
not always quite reach a 100% modula-
tion level, there is no need to be particu-
larly concemed.

if you want more power (and range),
you can always communicate via SSB,
which is a considerably more efficient
medium than AM. For a given expended
power, SSB gives an effective signal-
level increase of up to 9 dB over AM.
This translates into an eight-fold relative
power improvement, which is equivalent
to raising the 4-watt output power of an
AM transmitter to 32 watts. Additionally,
by engaging the USB or LSB mode, a
40-channel transceiver yields up to 80
possible SSB communication channels,
thereby saving spectrum space and thus
alleviating user crowding.

Viewing Modulation Waveforms.
Now let us see how various modulating
conditions are displayed on the CRT of
an oscilloscope. Typical r-f envelope
pattems for a carrier modulated with a
steady-amplitude, single-frequency test

tone are shown in Fig. 1. The waveforms
in Fig. 2 illustrate the display for a voice-
modulated carrier without (A) and with
(B) speech processing. These wave-
forms can be displayed by feeding the
transmitter’s output (using a dummy
load in place of the antenna) directly to
the vertical deflection plates of an oscil-
loscope (see Fig. 3A).

if your oscilloscope does not have
provisions for direct r-f input, you can
make the appropriate connections tem-
porarily with isolating resistors (to pre-
vent r-f energy from backing up into the
other circuits in your scope) as shown in
Fig. 3B.

The waveforms shown in Fig. 4A illus-
trate a trapezoid display that is obtained
by feeding the r-f directly to the scope’s
vertical-deflection plates and applying a
sample of the modulator's output signal
to the scope’s ac-coupled horizontal in-
put. (See Fig. 4B for details.) The hook-
ups to the transceiver are illustrated in
Fig. 4C. Note that the modulator signal
is picked off the test point on the +12-
volt power bus side of the choke (rfc) in
the power amplifier's collector circuit. (if

(A}

Fig. 5. R-f envelope displays of SSB s

and low distortion; (B) shows effects of excessive drive or overmodulation.

(8)
ignal: (A) shows good linearity
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the power-amplifier dtage is emitter
modulated, a similar test point in the
emitter circuit is used for the modulator
signal pickoff.) A test point is usually
provided at the appropriate locations in
the circuit.

The waveforms shown in Fig. 5 illus-
trate the r-f envelope displays of an SSB
signal obtained with the scope setup
shown in Fig. 3A. Two nonharmonically
related test tones (such as 800 and
1800 Hz) are applied to the microphone
input. Their levels are equalized to bring
the displayed “valleys” together at the
horizontal axis for this test.

In Conclusion. As you can see from
the tests of three randomly selected new
40-channel AM CB transceivers (from
different manufacturers), there are no
real grounds for the rumors pertaining to
inferior performance. This does not
mean that every 40-channel CB trans-
ceiver exhibits top performance. There
were, in truth, some models that per-
formed poorly in the early FCC test pro-
gram due to the zeal of some manufac-
turers to obtain quick FCC type accept-
ance. These models were generally
warmed-over  23-channel  designs
which, in order to meet new FCC radia-
tion and spurious response require-
ments, were less powerful than they
should have been. (Lower than max-
imum power or modulation capabilities
are not FCC test criteria.) But, by and
large, the new transceivers are capable
of superior performance when com-
pared with the older 23-channel trans-
ceivers we have been using. <
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HOW TO CORRECT CB MOBILE NOISE

Identifying and eliminating

electrical noise in automobiles.

NTENNA limitations aside, elec-
trical noise is the major factor
that impedes mobile CB communica-
tions. In fact, it can be so severe that
it will override a transceiver's noise-
limiting or noise-blanking circuits.
Noise appears in several different
forms, each coming from a ditferent
part of the vehicle's electrical system.
Although this interference is a pesky
critter to tame, it can be done very
effectively if you track it down in a
logical, consistent manner.

Identifying the Source. Each type
of electrical noise you hear through
the transceiver gives a clue to its
identity by its characteristic sound.
Let's briefly examine these sounds,
and then we’ll develop methods for
dealing with them. It's very important
to first find out where the interference
is coming from-—otherwise you’ll
quickly become frustrated.

e/gnition noise, the most common
type, is a popping sound that in-
creases in tempo with higher engine
speeds. It occurs whenever the en-
gine is running (even when car is
standing still), but stops instantly
when ignition is shut off at fast idie.

eGenerator and alternator noise is
a high-pitched musical whine, in-
creasing in frequency with higher
engine speed. It does not stop in-
stantly when the ignition is shut off at
fastidle.

eVoltage regulator noise is a
ragged, raspy sound occurring at an
irregular rate, and is usually heard in
concert with generator or alternator
whine. It too does not stop instantly

when the ignition is shut off at fast
idle.
e/nstrument noises are hissing,
crackling, or clicking sounds, occur-
ring irregularly as the gauges oper-
ate, usually worse on rough roads.
You can verify this source by jarring
the dash. A loud intermittent hash,
sometimes worse when the dash is
jarred, is caused by the voltage limiter
used with fuel and temperature
gauges. This limiter is usually mount-
ed on one of the instruments or be-
hind the instrument cluster.
®Accessories, such as blower fans,
windshield wipers, and turn signals
will generate hash or clicks.
eWheels and tires sometimes pro-
duce a ragged sounding puise, irreg-
ular popping or a rushing sound. It
usually occurs in dry weather and at
higher speeds, and disappears when
the brakes are lightly applied.
eFrame and body noise is pro-
duced when sections of the auto
frame and body not properly bonded
together intermittently come in con-
tact with each other.

Tracing Elusive Noise. Sometimes
you won't be able to locate the noise
source immediately from the previous
descriptions. If so, you should try
these two tracing techniques. The
first is called the “pigtail check.” All
that's needed is a conventional auto
bypass capacitor, a short lead, and
two clips—one large and one small.
(The capacitor acts as a short circuit
to noise, but is an open circuit to d.c.)
Connect a large clip to the ground
side of the capacitor, and the lead

and small clip to the “*hot" side. (See
Fig. 1.) Securely attach the large clip
to the vehicle ground (body or engine
block), and clip the hot side to alil
+12-volt points under suspicion. If a
device is generating noise, the noise
should disappear when the device's
positive supply is bypassed with the
capacitor.

The sniffer coil is another noise
detector, and is used with the trans-
ceiver or an auto radio. First, discon-
nect the antenna. Then wrap 50 turns
of insulated (bell) wire into a coil two
inches in diameter and mount it on a
wooden pole. Using a few feet of
lamp cord, connect one side of the
coil to the receiver or transceiver an-
tenna jack, and the. other side to
ground. (See Fig. 2.) Start the engine,
turn on the radio (with the noise limit-
er or blanker off), and probe around
the engine and car body with the coil.
Bounce or shake the vehicle while
probing. You will hear very high noise
levels when the probe is near the
source.

interference Suppression. Now
that you have located the point(s)
from which the interference ema-
nates, you can follow these steps to
eliminate it.

Alternator. Clean the slip rings and
make sure the brushes are making
good contact. Install a 0.5-uF coaxial
capacitor at the ouTPuT terminal, as
shown in Fig. 3. Be sure the capacitor
can handle the maximum alternator
current. Do not connect a capacitor
to the alternator FIELD terminal.

SMALL CLIP
(HOT)

CAPACITOR

PROBE
LARGE CLIP HANDLE
(GROUND)
LAMP CORD

Fig. 1. The pigtail check. Clipping the capacitor
across noisy electrical devices will silence them.

All disg y Ch
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TO ANTENNA
CONNECTION
AT RECEIVER

GROUND —*
CLIP

Fig. 2. Sniffer coil. Using coil with your
transceiver will let you to track down noise sources.

pion Spark Plug Company, Toledo, Ohio.
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OUTPUT
WIRE

OUTPUT
TERMINAL

COAXIAL
CAPACITOR

Fig. 8. Installing coaxial capacitor
will silence alternator whine.

Generator. Clean the commutator
and make sure the brushes are mak-
ing good contact. If the commutator
is badly worn, have the generator
reconditioned. Then remove the fac-
tory-installed capacitor from the
ARMATURE terminal, and install a 0.5-
uF coaxial capacitor. Be sure it is ra-
ted to handle the maximum generator
current. Do not connect a capacitor
to the generator FIELD terminal.

Voltage Regulator. A typical gener-
ator regulator has three contacts. In-
stall 0.5-uF coaxial capacitors as
close as possible to the ARMATURE
and BATTERY terminals. (See Fig. 4.)
Some alternator regulators are solid-
state, but most are single or double
contact units. A single contact unit
requires a 0.5-uF coaxial capacitor at
the IGNITION terminal, and the double

contact regulator requires a second
capacitor at the BATTERY terminal. Be
sure the coaxial capacitors are rated
to handle the maximum generator or
alternator current. Do not connect a
capacitor to the regulator FIELD termi-
nal. An RC filter should be connected
from this terminal to chassis ground
if additional suppression is required.
It can be obtained from the regulator
manufacturer or from an auto supply
house.

Instruments. Gauges and sender
units can usually be silenced by in-
stalling 0.5-uF capacitors at their
terminals. If the voltage limiter is
generating hash, install a 0.5-uF ca-
pacitor at the battery terminal of the
limiter. Alternatively, a 0.1-uF disc
capacitor can be connected directly
across the limiter terminals. A stub-
born case might require a hash choke
(available commercially) in series
with the battery lead.

Accessories. Blowers, windshield
wipers, and turn signals can be sup-
pressed by installing 0.25-uF capaci-
tors at their terminals.

Frame and Body Bonding. Areas
suspected of generating noise (or
proven so by the sniffer coil) can be
silenced by bonding to the main
chassis ground. Unfortunately, this is
often no more than a hit-or-miss
proposition. Location of the bonding
points is sometimes critical, and a
few inches either way can make the
difference between good results and
none at all. Bonding kits are available

from some radio manufacturers. Fol-
low their directions carefully. Typical
bonding locations include:

(a) Corners of engine to frame

(b) Exhaust pipe to frame and en-
gine

(c) Both sides of hood

(d) Both sides of trunk lid

(e) Coil and distributor casings to
engine and fire wall

(f) Air cleaner to engine block

(g) Battery ground to frame

(h) Manifold to engine and frame

(i) Steering column, oil gauge and
other lines where they pass through
fire wall

(1) Front and rear bumper sup-
ports to frame

(k) Radiator to supports
Heavy copper or aluminum braid
should be used with self-tapping
screws, tooth-type lockwashers, and
wire lugs. Bonding straps must be as
short and heavy as possible.

Wheels and Tires. Wheel static can
be cured by installing static collector
rings or springs inside the wheel
caps. Tire static can be eliminated by
putting antistatic powder inside each
tire. This substance is available at
auto supply houses, and comes sup-
plied with an injector tool and in-
structions.

Ignition Noise. This is by far the
most common and severe form of
mobile electrical noise. It occurs
when a high voltage is impressed
across a spark plug, causing an elec-
trical discharge containing energies
that extend beyond the 27-MHz Citi-

REGULATOR

ARMATURE
wmr.\

FIELD
WIRE

BATTERY .~

WIRE

METAL PLATE BONDED
TO ENGINE AND REGULATOR
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