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Now — revolutionary, field-proven “scanner”
" anjenna for 25-50, M. and 150 Mc. bands!

ie heam, not the
ptaneous, posi-
mobiles!

|
© r-phased

antennas

1 PAT. PENDING
Scaw control unit
Monitor (omni) positio
indicator lights for dire
tinn-;in-use.
i

® Omni-directional position, plus full-
circle scan coverage.

@ Rotate beam electronically, instantly.
No mechanical rotator needed.

@ 6 db gain *, min. 18 db front-to-back
ratio in beam mode.

m::ginf°’ra°d?;’t’i‘;:f‘§tf:r;:' .~ ® Rugged aluminum construction.
£ E i Stress-designed to withstand 100
m.p.h. winds.

@ Power rating: 500 watts.

@ Every unit individually tuned to your
exact frequency, and receives man-
the datory system checkout.

a nte nna * Ref., drooping ground plane
specialists co.
Div. of ANZAC Industries, Inc. “Stripes of Quality”

12435 Euclid Ave., Cleveland, Ohio 44106 - ®
Export Div., 64-14 Woodside Ave., Woodside, N.Y. 11377
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improve radio transmission
and reception with Belden
wire and cable

Service rated—Quality controlled. Easy-to-use pack-
aged lengths for ham or citizen band requirements.

Ham Transmission Lines—
Parallel Type

Antenna Rotor Cables

Power Supply Cables

Ham Transmission Lines—
75 Ohm Foam Core RG/U Type

Shielded Hook-Up and Grid Wire

Coiled Microphone Cable

Made with brown virgin polyethy-
lene for best weather resistance
and lowest losses. Uniform quality
control prevents standing waves
and mismatches.

Sturdy, flexible, plastic insulated
cable for all ham antenna rotor ap-
plications. Color coded for easier
hook-up. Chrome, vinyl plastic
jacket resists sun and aging.

Provide dependable service as
power supply cords, interconnect-
ingcables on electronic equipment,
remote control circuits, special
press-to-talk microphone circuits,
and other ham applications. De-
signed for long service life with ex-
cellent mechanical and electrical
characteristics and uniform qual-
ity. Special jacket offers maximum
resistance to abrasion and ozone.

Designed for lowest losses, longer
service life, and maximum depend-
ability. Cables are essentially flat
with no peaks in attenuation to re-
duce signal on either high or low
frequencies.

Provide most effective TVl suppres-
sion. Vinyl insuiated with tinned
copper braid shield. Available in
wide range of capacities from 24
AWG to 12 AWG.

Provides low impedance for mobile
microphone applications. Black
neoprene jacket remains flexible
at low temperatures. Available with
or without shielded conductors.

Specify Belden the next time you need wire or cable. There isn't one requirement that
Belden can’t supply. It's available at your electronic parts distributor.

Better Built—Better Buy—

WIREMAKER FOR INDUSTR

8-1-5

Magnet Wire » Lead Wire ¢ Power Supply Cords « Cord Sets and Portable Cord « Aircraft Wires
Electrical Household Cords « Electronic Wires « Welding Cable « Automotive Wire and Cable
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INTERNATIONAL Model MO TRANSCEIVER
For CITIZENS RADIO SERVICE

m New Compact Size

m New Solid-State Crystal Switching Circuit
® New Photo-Control Volume Circuit

@ New Remote Control With Matching Microphone

The International Model MO Citi-
zens Radio transceiver, custom
designed for mobile installation, pro-
vides instant push-to-talk crystal
controlled operation on any 6 chan-
nels with full 5 watts power input.
The new compact control head pro-
vides complete remote controlled
operation. All circuits are dc using
solid-state crystal switching. The
operating channel is indicated by an
illuminated button on the control
head. Tubes and silicon transistors
are combined to provide a rugged
trouble-free circuit.

FCC Citizens Radio license required. All use must
conform with Part 95, FCC Rules and Regulations.

The complete transceiver includes:
a remote control head (about the
size of a cigarette package), match-
ing white microphone, new compact
transmitting / receiving unit which
may be conveniently installed in the
trunk, and a matching white speaker
which mounts under the dash. Oper-
ates from 12 vdc negative ground
power source. Other power input
units are available on special order.

See the “all new” International
Model MO at your dealer today.

L
INTERNATIONAL

CRYSTAL MFG. CO,, INC.
18 NO. LEE - OKLA. CITY. OKLA. 73102
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When you want

QUALITY

2-way radio-check Johnson first!

Look to Johnson for the most versatile, most reli-
able 2-way radio equipment available todav! For
personal or business use, choose from a broad CB
equipment line...compact, hand-held Personal
Messengers; portable field packs; and popular-
priced tube-type or all solid-state transceivers for
base station or mobile applications. For demand-
ing business applications, Johnson’s Business/
Industrial 2-way radio line offers a true systems
approach for communications in depth!

most complete line... MESSENGER

E. F. JOHNSON COMPANY
2601 Tenth Ave. SW. + Waseca, Minnesota 56093
Please rush me tull details on:

Check Johnson

First! Put a Eiqtffigrr’rfeﬁ?dio gé’gigeégﬁlig?nujrwa'
“Messenger” to NME
work for you! g . .
y N1 R ——
ey N STATE ZIP
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Be super-critical.

Whether you're looking for the fun
and economy of building quality
kits or you want ready-to-use
factory-wired equipment — before
you buy, examine carefuily. Compare

EICO with anybody else — feature
for feature, chassis for chassis,

part for part. The more critical you
are, the more you'll see for yourself

that your best buy is EICO.

EICO!

Over 3,000,000 EICQ instruments now in use! Preferred by engineers, scientists, technicians
and students. EICO equipment is available nation-wide through 2500 EiCO dealers.

New Model 779 — Sentinel 23 CB Transceiver.
23-channel frequency synthesizer provides crys-
tal-controlled transmit and receive on all 23
channels. No additional crystals to buy ever'
Features include dual conversion, illuminated
S/RF meter, adjustable squelch and noise lim-
iter, TVI filter, 117VAC and 12VDC transistor-
ized dual power supply. Also serves as 3.5 watt
P.A. system. $169.95 wired.

New Model 712 — Sentinel 12 Dual Conversion
5-watt CB Transceiver. Permits 12-channe! crys-
tai-controlled transmit and receive, plus 23-
channel tunable receive. Incorporates adjustable
sqguelch & noise limiter, & switches for 3.5 watt
P.A. use, spotting, & Part 15 operation. Trans-
istorized 12VDC & 117VAC dual power supply.
$93.95 wired only.

New Model 753 — The one and only SSB/AM/CW
Tri-Band Transceiver Kit. 200 watts PEP on 80,
40 and 20 meters. Receiver offset tuning, buift-
in VOX, high level dynamic ALC. Unequalled per-
1ormance features and appearance. Sensation-
ally prlced at $179.95 kit, $299.95 wired.

New Model 378 Audio Generator. Near-distortion-
less sine wave generator % 20-20,000c)
providing fast, convenient, switch-selection of
irequencies from lc to 110kc (lc steps lc-
100c. 10c steps 100c-1kc, 100c steps 1kc-10ke,
lke steps 10kc-110ke). 8-pos, 10db step output
attenuator & fine attenuator. Output meter (414"
200ua) with 8 voltage ranges & db scale, $49.95
kit, $63.95 wired.

Model 232 Peak-to-Peak VIVM. A must for color
or B & W TV and industrial use. 7 non-skip ranges
on all 4 functions. With Uni-Probe.® $29.95 kit,
$49.95 wired.

Model 667 Tube/Transistor Tester. Dynamic con-
ductance tube tester. 14 combinations of 3 plate
and 3 screen voltages and 3 ranges of grid voit-
age. Interelement leakage readings in ohms.
Checks all new tube types. Two step transistor
test. $79.95 kit, $129.95 wired.

Model 628 Emission Tube Tester. Checks all new
tube types. $44.95 kit, $59.95 wired.

New Madel 3566 — Al Soiid-State Automatic FM
MPX Stereo Tuner/Amplifier, No tubes, not even
nuvistors. Delivers 112 watts IHF total to 4 ohms,
75 watts to 8 ohms. Completely pre-wired and
pre-aligned RF, (F and MPX cireuitry, plus plug-in
transistor sockets. $219.95 kit, $325.00 wired
with cabinet.

Model 460 5 Oscilloscope. DC wideband 0-2.5mc
for color and B & W TV service and fab use. Push-
pull OC vertical amp., bal. or unbal. input. Auto-
mans sync limiter and amp. $89.95 kit, $129.50
wire

@000

Model ST70 70-Watt integrated Stereo Amplifier.
Best buy of highest ranked stereo amplifiers
according to independent testing. $99.95 Kkit,
$149.95 wired. ST40 40-Watt Integrated Stereo
Amplmev $79.95 kit, $129.95 wired. ST97 Match-
ing FM MPX Stereo Tuner, $89.95 kit, $139.95
wired.

| ElCO Electvumc Instrument Co., Inc.

3!

Model 324 RF Signai Generator. 150kc to 435me
range. For IF-RF alignment ang signal tracing of
TV, AM, CB and mobile. Built-in and ext.
modulafion. $28.95 kit, $33.95 wired.

Made! 1064 DC Power Supply For bench testing
auto radios, CB, mobiie and tone equipment. Valt-
meter and ammeter. Low ripple for transistor
equipment. 0-8V/0-16V outputs. $45.95 kit,
$54.95 wuen

131-01 39th Ave., Flushing, N.Y. 11352 CH-6

Send for FREE catalog describing the full EICO line
of 200 best buys and name of nearest dealer.
I'm interested in:
[ test equipment
[ hi-fi
[ ham radio
O cs
|
Name_

| Address_ B

I City.

State_

1945-1965: TWENTY YEARS OF LEADERSHIP IN CREATIVE ELECTRONICS
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FOREWORD

Y OMFE TIME AGO, as Chairman of the Subcommittee {or the Citizens Radio

Service of the National Industry Advisory Committee. | attended a meeting
at the offices of the Federal Conmmuniications Commission. The Committee had
been charged—by the late President John ¥ Kennedy—with the responsibility
for developing preparediess programs involving all ol the radio services during
local. regional, or national emergencies.

One ol the National Committee’s programs sounded the death knell ol
CONELRAD and substituted the EMERGENCY BROADCASTING SYSTEM.
Through the use ol the EBS plan. the President ol the United States can be
“on the air” during a national emergency (from coast 1o coast) within five
minutes of notification. Subcommitices within the Commiuee are working out
plans o take Tullest advantage ol the capabilities ol the other radio services
(ham, CB, police, aviation, ctc.).

During the discussion ol certain details concerning national cinergencies, it
was forcefully brought to mind that practically no citizen in the United States
is ever more than one mile from a communication [acilityv. Truly, we live in a
world that surrounds us with radio broadcasting.  Over hall a million trans
witters are in use every day in the US .\ alone. The only way to escape radio
broadcasting of some sort is to hide in o steel vault, or bury voursell in a coal minc.

The 1966 Edition of the CouvunicaTions Hanprook rellects the expansion
of short-wave listening. Having passed through he doldrums of low sunspot
nunibers, the 1l-year sunspot cycle is on the upgrade—and as the number of
sunspots increase, so docs the breadth of the short-wave bands. Frequencies that
were dead a year ago now sound crowded as signals from the other side ol the
globe come pouring i Yes, interest in SWE'ing is rapidly expanding, and we¢
lope that those who are just gewting started will find this book ol vital interest.

The natural step from SWL'ing is ham radio, and the Amateur Radio Service
is thoroughly covered in the second chapter of the 1966 Edition. Citizens Band
Radio (in the third chapter) has not lost any ol its spark, but has settled down
into a very important two-way, shortrange. Jow-cost communications service.
Although some channcls arve crowded in certain areas, CB is still growing and
the end is not in sight

Business Radio is the seccond most rapidly expanding radio service, and in the
1966 Edition more space (in the fourth chapter) has been devoted o details
on licensing, equipment, and usage.

The cover illustration shows (reading tfrom top to botiom) a Squires-Sanders
2%’cr (CB), Hallicralier's new “Legionnaire” (SWL), Pearce-Simpson’s Model
301 (Business), and EICO's new 753 Tri-Band SSB/AM/CW rig (amateur radio)

OLIVER P. FERRELL, Editor

1966 Edition



- Ay.gain COMMUNICATIONS ANTENNAS

...where all BIG signals come from!

High Frequency Antennas For 10 Thru 80 Meters

Anywhere in the world you want to talk, there’s a Hy-Gain antenna designed
to provide you with maximum performance from your Amateur Radio equip-
ment. Automatic Band Switching Verticals — Duo-Beams — Tri-Bander Beams
—Multi-Band Trap Doublets — Famous “Topper” Mobile Whips PLUS many,
many more ranging from standard ground planes to the incomparable DX
“Long John" optimum spaced beams for the Ham who wants the whole
world at his fingertips. All pictured and described in Hy-Gain’s FREE 16-page
Catalog No. 200

VHF Antennas For 6, 2, 1Y4 and 34 Meters

For maximum performance across town or using moon bounce, Hy-Gain VHF antennas
will deliver the strongest signals for you. Gain Ground Planes — Gain Stacked Jay-Poles
Mono-Band Beams — Base Station and Mobile Halos — Duo-Band Beams — Duo-Band Mo-
bile Whips—and, a host of others. Alf pictured and completely described in Hy-Gain’s
FREE 16-page Catalog No. 100.

Base Station and Mobile
Antennas for CITIZENS BAND

Fabulous New Directional Duo-Beams — Deliver up to 120 watts “Talk Power’ —
Effectively block off signals from the side and back — Rotate to concentrate maximum
power with pinpoint accuracy 360° on the compass—Guaranteed to out-perform any
other base station antenna for Citizens Band. Three models to choose from..all pic
tured and fully described with important comparison data in Hy-Gain's FREE Catalog
No. 13.

World Famous CLR2 — Delivers all-directional “Talk-Power” of 12.55 watts - Keeps
you constantly alert to signals from all directions surrounding your station —Has %
wavelength radiator acknowledged as essentiai for maximum efficiency — Guaranteed to
out-perform any other all-directional antenna for Citizens Band. Completely described
with important comparison data in Hy-Gain's FREE Catalog No. 16.

Pace Setting Mobile “Toppers” — Roof Mounts, Trunk Mounts, Fender Mounts,
Cowl Mounts, Marine Mounts, AM-CB combinations. All models guaranteed to out-
perform any other mobile antenna of comparable length and mount. Each model pic
tured and fully described with important comparison data in Hy-Gain's FREE Catalog
No. 15,

Short Wave Listener Antennas
Precision engineered and tuned antennas designed to provide maximum short wave
listening enjoyment on all of the popular bands from 1.8 thru 30 mc. Two popular
models to choose from for world-wide performance...one for outdoor or attic installation
.one for window sill or portable applications where space i1s a factor. Both models
completely described in Hy-Gain's FREE Catalog No. 20.

BT B e Bl e iy i i i = o o e o 8 e e o i
M gain ELECTRONICS CORPORATION |
8505 N.E. Highway 6 — Lincoln, Nebraska 68501

: h
| i
! i
1
{
i Rush the following literature to me: :
]
1 *'ﬁ HF Catalog No. 200 “Topper" Catalog No.15 CLR2 Catalog No. 16 :
:’*Duo-ﬂeam Catalog No.13 & VHF Catalog No. 100 ¥ SWL Catalog No. 20 |
1 |
! I
: NAME - |
1
'
: ADDRESS. :
|
i CITY STATE P !
]
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SEND COUPON TODAY

{ndizate the material
you wish to receive — or,
contact your Hy-Gain
distributor!

The World's Largest
Menufacturer of
Communications Antennas

COMMUNICATIONS HANDBOOK



ADIO listening, many years ago, could

best be described as a by-product of
amateur radio. At the inception of radio
and in the days when the early experimen-
ters took to the air for the first time, people
were intrigued at the idez of hearing a
human voice come out of a maze of wires,
crystals, and large tuning capacitors. Of
course, in those days, receiving equipment
left a good deal to be desired. A person who
really wanted to be the hit of the neigh-
borhood constructed a galena crystal set.
This was usually little more than an oat-
meal box with a hundred turns of cotton-
covered wire wrapped around it, a crystal,
a cat’s whisker, and a pair of earphones.
When the cat’s whisker hit the right spot
on the crystal, a local station just might
come in. Other basic components included a
long wire antenna and a water pipe ground.
And for every station that vsas on the air,
whether it was a broadcastiig station, an
amateur station, or one of those “wireless
stations” that non-believers spoke of in
hushed tones, there were many people build-
ing equipment and tuning in.

Today we have complex equipment, both
for broadcasting and receiving. Gone are the
days of the crystal sets and the single-tube
receiver. Now you can push a button to ac-
tivate a 100,000-watt broadcast station. A
listener merely snaps a switch, turns up the
volume, and listens to his favorite program.

The Armed Services learned during World
War II that the shortwave listener (com-
monly called SWL) had some knowledge
of radio theory and/or Morse code at the
time of his induction. Those qualifying were



pressed into immediate service for monitor-
ing. and others attended service schools to
further their radio education. Since that
time the SWL has become invaluable.
Numerous distress calls have been picked
up by SWL’s and relayed by telephone to
appropriate authorities. Short-wave listeners
often work in conjunction with the Weather
Bureau, thus performing a service to their
local communities. Frequently on hand at
the annual American Radio Relay League
Field Day outings, SWL's assist at nearly
everything from erection of antennas, to
maintainence of generators, to serving as
cook or logbook keeper.

Educational authorities now recognize the
potential value of the SWL and have set up
listening posts or amateur stations (or both)
in high schools for use either in an elective
course or as part of a hobby program.
Many SWL’s have been hired by broadcast
stations for part-time work as news an-
nouncers or disc jockeys. Numerous others
are taken on by electronics manufacturers
as stock men or junior technicians and,
in some cases, the employers foot the bill for
additional schooling.

But best of all. the SWL is now able to
tune in foreign broadcasts, very likely in
a better fashion than the licensed amateur
radio operator. The SWL has equipment
ranging from a small portable transistorized
radio to a setup that takes second place to
none. (This writer was recently informed by
one manufacturer that the majority of his
highest priced receivers are purchased by
short-wave listeners!) The SWL also has
an antenna-ground system that will do a
commendable job, even though it may not
be tuned electrically as perfectly as that of
the ham operator.

Yes, the SWL of today is a semi-pro-
fessional in his own right. He is looked upon
by his friends as something special, by his
community as a definite asset, by future
employers as a potential electronics techni-
cian. No longer is the short-wave listener
merely a by-product of another hobby. He
is a member of one of the largest and
fastest-growing hobbies in the world.

Read on—and we'll try to show you how
you, too, can become a short-wave lis-
tener. But before doing so, we should point
out in passing that SWL’ing is basically
and primarily a hobby. It is strictly for fun.
You may ask why you should invest money
to buy equipment to pursue such a hobby.
The answer would be the same for any en-
joyable hobby, be it golf or stamp collect-
ing—for fun and relaxation, with no idea of
monetary return.

@ Getting Started. In the United States you
need no previous experience, no federal or
state license, and no one’s official sanction
to become a ‘“radio spectrum monitor”’—or
“SWL.” Incidentally, although this abbre-
viation once applied solely to someone who
was a ‘‘short-wave listener” in the strictest
sense of the word, the term SWL now means
anyone who monitors the air waves—wheth-
er they be short waves, medium waves, or
even long waves. A variant of SWL is
“DX’er,” which once generally referred to a
person who preferred to tune in the distant
stations. Nowadays. a DX’er is regarded as
someone who has considerable experience in
the hobby and who has the patience, the
ability, and the overall know-how to tune
in not only the distant stations, but those
which are not generally heard by the aver-
age person.

Nearly 200 hours of broadcasting originate in the studios of Radio New York Worldwide. One of the studio
control rooms is shown at the right and the news room at the left. Transmitters of Radio New York World-
wide are at Scituate, Mass. Beam antennas are aimed at audiences in Europe, Africa, and Latin America.

COMMUNICATIONS HANDBOOK



There are also specialty listeners. A
“Utilities DX’er,” for example, is someone
who listens particularly for distant stations
on the ‘“off-beat” short-wave frequencies.
In this category are included aero, ship-to-
shore, point-to-point, police and forest fire
stations, and many others, which operate
on the VHF or short-wave channels In-
cated in between the standard short-wave
broadcasting bands. Other specialized lis-
teners include those who do all of their lis-
tening on the FM channels, the standard
broadcast band, TV channels, or the ama-
teur bands.

When you first start to “listen,” you may
not hear much, perhaps only a station or
two outside of your local area. On the
other hand, you might just be lucky enough
to hear something that can be called real
DX. You might even get the urge to travel
if you were to hear a weather forecast call-
ing for ‘clear and warm tonight, fair and
mild tomorrow with a high of 78 degrees”—
especially if you were snowbound in Buf-
falo. Assuming that you did take that trip
to warmer climes, wouldn’t you be pleased
to be able to pull in one of your home-area
stations?

With a little effort, you should be able to
tune in the famous “Big Ben” clock chimes
from London, or the haunting call of the
kookaburra bird which is one of the trade-
marks of Radio Australia. Or how would
you like to listen to setting-up exercises,
complete with musical accompaniment and
commercial advertisements for products of
which you have never heard—at a time
when you should be asleep? This would
signify a transmission from South Africa.
Some SWL'’s report that they have tuned in
on short-wave stations in revolt-ridden
areas where there is shooting going on near-
by—they can hear the rifle fire!

Actually, from the comfort of your living
room you can travel from one end of the
world to the other without any of the prob-
lems of tickets, passports, and making con-
nections. Short-wave listening is a hobby
that can enrich your life by increasing your
knowledge of geography, current events, and
history.
® Reporting Your ““Finds.” One of the pri-
mary purposes of SWL'ing is to keep broad-
casting stations informed as to how good a
job they are doing. Some short-wave sta-
tions have paid monitors in various coun-
tries but most depend on freely given listen-

1966 Edition

ers’ reports. Such reception reports may
range from a few words to a lengthy discus-
sion of a transmission.

Many SWL’s report their short-wave
“adventures” to POPULAR ELECTRONICS'
“Short-Wave Listening,”” which appears

monthly and depends almost entirely on
letters from listeners for the material that
is carried in the column. Of primary in-
terest is the relaying of information on new
stations and of frequency and/or schedule
changes.

The veteran DX’er constantly tunes the
various bands (or he may devote all of his
listening time to just one short-wave band,
or to a specific range of frequencies, as men-
tioned before) and in the process becomes
accustomed to hearing certain stations at
certain times, on certain frequencies. He
can tune in a signal and know after listening
for just a few minutes whether it is one of
his “regular” stations or a new one. It might
be a station that has altered its frequency
slightly; it could be a change in schedule;
or it might be a new station on the air for
the very first time. A veteran can locate and
log these stations while beginning SWL’s
have to depend on reading reports of others
in the short-wave columns. As newcomers
to the hobby become more adept, they learn
to discriminate between the usual and the
unusual.

® What Equipment to Use? The line-up
of equipment will, of course, start with a
receiver. It can be just about anything
capable of receiving radio waves.

Keep in mind, however, if you are all set
to go out and buy a special receiver, that
you will not find a set capable of tuning all
of the radio frequencies for a couple of
dollars. For approximately $15 up to
around $30 or so, you can get a transistor
radio complete with earphone and a pull-
out antenna that will give you a start on
your new hobby.

® Transistor Portables. These receivers
have a narrow dial spread which may make
it difficult to separate stations enough to
pull distant stations in between settings.
However, a transistor set will almost al-
ways be capable of tuning the standard
broadcast band—from 540 kilocycles up to
1600 kilocycles. This is called the standard
AM broadcast band to distinguish it from
other frequency ranges in the long-wave and
short-wave areas. It is also called the
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Various international short-wave broadcasting stations mail advance program guides to American audiences.
Pictured above are a few of the attractive pamphlets presently being distributed. Listeners can usually be
put on a program mailing list by sending in a detailed reception report to the broadcasting station.

“medium-wave” band because it lies be-
tween the long waves and the short waves.

Transistor portables with two, three, or
four “bands” are available, but have a
higher price tag than broadcast-band-only
sets. A “band” is one tuning range; thus,
the AM broadcasting part of the radio spec-
trum occupies the first band. A two-band
portable may have its second range cover-
ing from, say, 2 to 5 megacycles. Another
portable might have its second band located
in the 5 to 12 mc. range.

A purchaser of a two-band set with the
2 to 5 mc. range might be bitterly disap-
pointed to find that he couldn’t hear
broadcasts from Europe or Asia. There are
many stations operating in that band, es-
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pecially between 2200 and 2300, 3200 and
3500, and 4700 and 5200 kc., but they are
all located in the tropical regions of the
world and many of them are relatively low-
powered. They broadcast specifically to
their own areas and none of them is beamed
to North America. (The only exception is
the transmission from London to North
America at about 1800-2200 EST on
3952.5 kilocycles and even this is seasonal
and dependent on ionospheric conditions.)
All is not lost, however, for there are many
ship-to-shore stations operating between
2100 and 2600 kilocyles as well as the 75-
and 80-meter amateur bands which go
from 3500 to 4000 kilocycles. The National
Bureau of Standards operates WWV on
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5000 kilocycles and, for code enthusiasts,
there are countless numbers of stations to
be heard including amateurs, government,
coastal and point-to-point stations.

Those who select a receiver with the sec-
ond band in the 5 to 12 megacycle range
will be able to hear the foreign broadcasts.

Some transistor portables have a low-
frequency band (200 to 400 kc.) for listening
to aircraft and marine weather reports, or
a band for FM broadcasting (92 to 108
mc.). You can generally recagnize the latter
portables by their collapsible dual whip an-
tennas.

® Console Radios. This type of receiver has
largely disappeared from the scene. Never-
theless, you can often pick up a console in
working condition for less than ten dollars
in such places as the Salvation Army or
Goodwill Industries outlet stores, church
rummage sales, or even though the classi-
fied advertisements in your local newspaper.
These sets often were made to cover a short-
wave band as well as the AM broadcasting
band.

@® Table Models. For a slightly higher in-
vestment, perhaps on the order of $20 up
to $50, you can find a number of good
table model receivers. You can get one from
your favorite mail-order supplier or from
a nearby appliance or department store.

Check the set out carefully before making
your selection. Keep in mind that, generally
speaking, the more tubes the set has, the
better it will perform. You could choose
one of the larger table models, for instance.
Such sets usually have a greater dial spread
and you will find it somewhat easier to get
in between the local AM stations.

You should also check the available fre-
quency ranges. You might just happen to
find some sets that cover two bands. These
usually include the standard broadcast band
and perhaps one short-wave band. If you
are interested in good music, uninterrupted
during periods of heavy static, you’ll appre-
ciate having a set which will bring in FM
stations—but you won’t find any foreign
stations.

® More: Elaborate Sets. Shopping further,
you'll find some good-to-excellent receivers
in the price range between $75 and $125.
These will usually include more elaborate
circuitry and additional features that will
provide considerably better performance.
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They will incorporate more circuits (or
stages) and more tubes, and the dial spread
will be broader. Here, again, you may have
a choice of the broadcast band plus another
band (usually FM or short-wave), and you
may even get a receiver with several short
wave bands.

@ Professional Communications Receivers.
If you have tried out short-wave listening
and find that you enjoy it, you will probably
start thinking in terms of professional com-
munications equipment. Such receivers are
handled by radio parts distributors and
stores specializing in amateur radio gear.
Most electronics mail-order catalog firms
carry quite a few makes and models, and
descriptions of these sets can be found in
their catalogs.

We suggest that you shop carefully for
your receiver. A few dealers have set up
listening booths where you can work with
the receiver before you buy it. Most of
these shops are staffed with knowledgeable
sales personnel who will be glad to point
out the various features of the equipment.
Some of the better known firms making
communications equipment include: Allied
Radio, Hallicrafters, Hammarlund, Heath,
Lafayette Radio Electronics, and National.
There are others as well, but those named
will give you some idea of the companies
in the field. Also, scan PorULAR ELECTRONICS
for ads and editorial material on receivers.

You will find that communications re-
ceivers are an entirely different breed as
far as appearance and performance are con-
cerned. You will find a difference in price,
too! Such receivers can run into hundreds
of dollars. But don’t despair—most of these
companies also put out low-priced models
similar to the big sets. You can buy a com-
munications-type receiver for as little as
$100 and, if you are technically inclined and
think you can put a receiver together from
a collection of parts, you can have one for
even less money.

® Receiver Kits. Enterprising “do-it-your-
self” enthusiasts who want to expand into
short-wave listening can combine two hob-
bies by building a receiver from a kit. In
addition to working on a fascinating project,
you can save quite a bit of money by as-
sembling your own set.

Four-band, general-coverage receiver Kkits
cost from $25 to $40. Slightly more ad-
vanced kits start at $60 and run as high as
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$110. If you went out and bought a com-
pletely factory wired receiver with the iden-
tical features of one of these kits, it would
set you back from $25 to $75 more. One
manufacturer offers a partially assembled
kit for about $75; the most difficult cir-
cuitry is pre-assembled.

Heath Company, Allied Radio, and La-
fayette Radio Electronics all manufacture
receivers in kit form. The kits come com-
plete with parts, assembly diagrams, and
step-by-step instructions on how to put the
units together.

® Advantages of Communications Sets. As
we said before, communications receivers
have many features not found in smaller
transistor a.c.-d.c. or console sets. They
incorporate circuits to enable you to listen
to Morse code, have two gain controls,
provide for a Q-multiplier or crystal selec-
tivity and phasing, include a separate
bandspread dial in addition to the main
tuning dial, have an antenna trimmer and
automatic voluine control (a.v.c.).

Sound like too much to handle? Perhaps
so, if you are strictly a beginner. In that
case, you should wait to invest in a com-
munications receiver until you are more
familiar with SWL'ing techniques.
off gradually and take your time. Move up
slowly and grasp each step in turn. Almost
without realizing it, you’ll be able to talk
“SWL,” and you'll be on your way to be-
coming a full-fledged member of the “club.”

® Onward to Ham Radio. Another good rea-
son for exercising care in buying your first
communications-type receiver is that many
SWL's go on to become amateur radio
operators (“hams”) with their own trans-
mitting stations. The receiver needed by a
ham operator is sometimes more ‘‘critical”
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Start.

E The Heathkit Model GR-64
short-wave receiver kit is
sold for $37.95. Tuning
from 550 kec. to 30 mec.,
this receiver covers all of
the broadcast and short-
wave spectrum. Construc-
i tion is simplified through
the use of printed circuit
boards and carefully de-
tailed wiring instructions.

than that used by the SWL. The ham may
spend up to $500 or more for his receiver—
only to have it capable of tuning just the
ham bands. The experienced SWL can in-
vest half that amount and have a receiver
that will meet his hobby needs for years to
come.

On the other hand the SWL may, if he is
so inclined, invest a great deal of money in
a really super, all-purpose, general-coverage
unit. Such an instrument is the new Na-
tional HRO-500. This receiver has no less
than 60 tuning ranges of 500 kc. each and
the overall frequency coverage is from 5 to
30,000 kc. (005 to 30 mc.). It sells for
$1295.00!

® Broadcast-Band DX’ing. DX’ing on the
standard broadcast band can be as exciting
as listening to the short-wave and amateur
bands. We make this statement knowing
full well that it would be much easier for
you to hear Munich, Germany, on the short-
wave band than on the broadcast band, or
Wellington, New Zealand, on the amateur
band rather than the standard broadcast
band. Whereas signals on the short-wave
and amateur bands can be transmitted over
vast distances witl relatively low power,
the radiated power of stations on the stand-
ard broadcast band has to be far greater
for the signal to travel the same distance.
However, with careful tuning, you may be
able to log a number of low-powered sta-
tions on the broadcast band at amazingly
long distances.

The standard AM broadcast band, that
range on which you'll find your favorite
local stations, extends from 540 to 1600
kilocycles. You can tune in many channels
on your transistor set, your a.c.-d.c re-
ceiver, or console. Many of the communica-
tions receivers also cover this band.
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® European Stations. Broadcast stations in
North America operate on frequencies that
are 10 kilocycles apart. Eurcpean stations
operate on 9-kc. intervals, starting at 539 kc.
There are numerous stations in Latin
America and South America that operate on
so-called split frequencies, that is, on chan-
nels in between those of North America
and Europe. Thus, it stands to reason that
some of the larger European and Central
and South American stations might just
happen to come through between the North
American channels.

Of course, we don’t believe that you’ll be
able to sit down and tune between 840 and
850 kc. and pick up Rome on 845 kc. just
like that, but we are saying that the pos-
sibility exists. You must have the patience
to tune for it night after night, perhaps
weeks on end, before you will be fortunate
enough to hear something that might be
Rome. It takes a lot of practice to be able
to dig out a weak signal from the split
channels.

The majority of European stations can
be heard only from about one hour before
local sunset to perhaps three hours after
sunset in your area. Another time to try to
catch them is from about 2 to 4 am., EST;
during these hours many of the American
stations are off the air while the Europeans
have already begun operations for a new
day. After 4 a.m., the signals will gradually
drop to the very weak levels reached during
daylight hours. Keep in mind that when
it is 2 a.m. on the East Coast it is 7 a.m.
in London. That is the time, then, to change
your direction and start hunting for west-
ern stations; those signals will be traveling
in darkness, and your chances of picking
them up will be greater than they would be
for stations to the east of you.

East Coast DX'ers often report reception
of European stations; West Coast’ers may
tune in Honolulu, Alaska, even Japan and
South Pacific areas. With a selective, sensi-
tive receiver, a good antenna, and a lot of
patience, DX’ers at virtually any point in
the United States stand a reasonably good
chance of hearing broadcast-band stations
several thousand miles away

® Good Bets for Beginners. One of the most
easily heard stations in the eastern two-
thirds of North America is PJ]B, Trans
World Radio, operating on 800 kilocycles.
This station relays many programs from
Radio Nederland and operates with the

1966 Edition

tremendous power of 525,000 watts! Re-
ports from many West Coast DX’ers also
indicate good reception of this station at
times. It carries an English-language news-
cast around 8:30 p.m. EST, with English
continuing until 10 p.m. You'll be able to
hear the well-known Radio Nederland per-
sonality, Eddie Startz, with his world-fam-
ous “Happy Station Program” on Sunday
evenings from 7:40 to 8:30 p.m. Station
P]JB is considered a good DX catch, in
spite of the high power, for it is located on
the island of Bonaire in the Netherland An-
tilles, some 35 miles off the north coast of
South America.

Another fairly easy catch is Radio Amer-
icas, operating on 1165 kc. This station,
which beams anti-Castro programs to Cuba,
mostly in Spanish, is located on Swan Is-
land in the Caribbean Sea and is most often
noted after dark. Careful tuning will en-
able you to hear the familiar Radio Amer-
icas identification. If you can locate

Station WJR, one of the best and most frequently
heard BCB stations, gets its start from this building
and antenna. WJR operates on 760 kc. with 50 kw.
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WWVA, Wheeling, W. Va, on 1170 kec.,
and WJJD, Chicago, or KSL, Salt Lake
City, on 1160 kc., carefully tune in between
and listen for a Spanish-speaking station.
That will be Radio Americas.

If you should be fortunate enough to
hear a French-speaking station on 1035 ke.
it most likely will be 4VEH, Cape Haitien,
Haiti; it operates until mid-evening with
programs mostly in French and/or Creole
although there are some English programs.
Another station, on 834 kc.. will be from
Belize, British Honduras; there is usually
a Voice of America newscast at 9 p.m.
EST. Radio Victoria is being reported at
times on 905 kc., where it is best noted
during evening hours; this 10.000-watt sta-
tion is located in Aruba, Netherland An-
tilles.

® Other Likely Prospects. Canadian sta-
tions can be heard in most areas of the
United States with little difficulty. One of
the stroncest signals in eastern and mid-
western areas comes from CKLW, Wind-
sor, Ontario, operating on 800 kc. Don’t
mistakenly assume you have a Detroit sta-
tion, though—they often give their identifi-
cation as “CKLW, Detroit” for their mail-
order business. Let the “C” in the call
letters be your clue as to the true location
of the station. Listeners within the primary
service area of CKLW (around Detroit)
very likely will be unable to hear PJB, Bon-
aire.

Another Canadian station that can be
picked up fairly well, at least in eastern
areas, is CBA on 1070 kc. This 50,000-
watt station is located in Sackville, New
Brunswick, but the location of the station is
virtually always given as “CBA, Maritimes”
to indicate that its primary service area is
that of the maritime provinces of Canada.

You may be more interested in hearing at
least one station from each of the 50 states
than a number of stations all from one area.
We agree that you'll find this no easy task.
Hawaii, for example, might be a rough one
to log. We suggest that you try for: KORL,
650 kc.; KULA, 690 kec., KGU, 760 kc.; or
KAHU, 940 kc. They are all rated at 10,000
watts. Look for them just before sun-
rise in your area. For Alaska, you might
listen for KFAR. 660 kc., KFQD, 730 kc.,
or KFRB. 900 kc., also rated at 10,000 watts.
Some DX’ers say that it is much easier to
log these two far-flung states than it is to
log some of the continental states such as

16

the Dakotas, Montana, Idaho, and Nevada.
Western DX’ers find it equally rough to log
Delaware, Vermont, New Hampshire, and
South Carolina, to name a few.

West Coast DX’ers might try for either
of the two 1,000,000 watt-stations located
in the Pacific. One is in the Philippines and
broadcasts to China and Southeast Asia on
1140 kc., while the other, on Okinawa, is
beamed to East Asia on 1178 ke. Two addi-
tional Voice of America stations which
have been heard by many are beamed to the
Caribbean from Marathon (1180 kc.) and
Sugar Loaf (1040 kc.), both in Florida. As
with most of the stations that we have
mentioned here, there are tricks to logging
them and the basic one is to tune for them
during periods of darkness.

Experienced listeners are reporting recep-
tion of the stations listed below. Most of
these reports come from listeners in Eastern
areas, although some are being received from
the West Coast. Try for these stations
from sunset (local time) to mid-evening.
The Europeans may also be found from
about midnight until 3 a.m. EST. The fol-
lowing stations are listed by frequency in
kilocycles:

540 XEWA, San Luis Potosi, Mexico
584 Madrid, Spain

644 St. John's, Antigua

647 London, England

655 YSS, San Salvador, El Salvador
660 2YC, Wellington, New Zealand
700 HCJB, Quito, Ecuador

746 Hilversum, Netherlands

764 Sottens, Switzerland

764 Dakar, Senegal

782 Mirimar, Portugal

795 Black Rock, Barbadoes

818 Cairo, Egypt

836 Nancy, France

840 Castries, St. Lucia

845 Rome, ltaly

880 1YC, Auckland, New Zealand
944 Toulouse, France

1015 YSC, San Salvador, El Salvador
1043 Dresden, East Germany

1050 XEG. Monterrey, Mexico

1120 TGRR, Guatemala City, Guatemala
1160 Strasbourg, France

1196 Voice of America, Munich, Germany
1235 ZBM1, Hamilton, Bermuda

1286 Johannesburg, South Africa

1358 |badan, Nigeria

1375 St. Pierre & Miquelon

1466 3AM2, Monte Carlo, Monaco
1500 Fort-de-France, Martinique

1540 ZNS, Nassau, Bahamas

@ Nighttime Listening. If you happen to
live in an area where AM broadcast-band
‘all-nighters” are common, you may as
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The conditions portrayed in the simplified drawing
above are those found on a typical winter morning.
A high frequency (such as 26 mc.) is not reflected
back to earth but passes out through the top of the
ionosphere. A low frequency (such as 4 mc.) is re-
flected but, because of the ionic density, much of
the signal is absorbed before it can emerge from
the ioncsphere. Frequencies between 7 and 21 mc.
are reflected at different angles because, for a given
amount of ionic density, the higher frequencies must
travel further in the ionosphere before being re-

well forget trying to log anything else on
those channels. However, keep this in
mind; nearly all of the all-night stations
are off the air for at least a short period
each month, primarily for maintenance
work on their equipment. A few telephone
calls to those stations might give you some
idea of when you could tune and perhaps
come up with a station a thousand miles
away.

Many broadcast stations operate during
daylight hours only. Still, many DX’ers
have logged these stations with relative ease
at some time between midnight and 6 a.m.
‘Daytime’” stations are frequently required
to go on the air for test purposes, and this
is done during their normally silent hours.
This, then, is the time to log these sta-
tions. You may tune across the broadcast
band in the middle of the night and hear a
variety of tone signals. Hang on to one of
them for a little while; the station is per-
forming tests of some sort, perhaps a fre-
quency measurement test for the Federal
Comm.unications Commission, but an iden-
tification will definitely be given before the
station closes down.

® The Skip Effect. Why are some stations
heard at loud volume while others, even
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MULTI-HOP RECEPTION

flected back to earth. The highest frequency that
can be propagated depends not only upon the ionic
density, but also upon the angle at which the high-
frequency wave front strikes the ionosphere. Since
the earth is curved, this angle may be impossible
to attain: as shown here, the useful reflection fre-
quency spectrum is between 7 and 21 mc. Note how
the ‘‘skip zone' is created, and how receivers in
the multiple-hop reception zone may be able to pick
up signals arriving from a variety of single, dou-
ble, and triple hops, depending upon frequency.

though they may be considerably stronger
in power, may not be heard as well? Let’s
take, for example, two stations on the stan-
dard AM band. One may be only a few miles
away and be rated at 250 watts while the
other may be 100 miles away but rated at
50,000 watts. The small station is designed
to serve its immediate local area. If you
are within that small area you will hear
the station with a reasonably good signal.
The larger station is designed to serve a
territory ranging in size from a portion of a
state to perhaps several states. The high
power of this station enables it to cover the
area with relatively good signal strength all
the time.

But what happens when several high-
powered stations separated by hundreds of
miles operate simultaneously on the same
frequency. In order to minimize interference
and to “protect” each other’s territories, the
stations will employ directional antennas.
Signals will be concentrated away from the
other high-powered stations. One example
of this can be found in areas north and
south of New York City. A 50,000-watt
station serving New York City can rarely
be heard at a point 100 miles south of the
transmitter; but on the northward side it
can be tuned easily, during daytime hours
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as well as after dark, for 300 miles or far-
ther. This is done, particularly during the
nighttime hours, for the express purpose of
protecting the service areas covered by a
station in Mexico. Another example is on
1220 kc. where a midwestern station has to
beam its signal northward (into Canada!)
in order to protect the service area of an-
other powerful Mexican station.

On the short-wave bands, this practice
of “protecting” is virtually unknown. High-
powered stations behind the Iron Curtain,
for instance. will fight it out, watt for watt
and decibel for decibel, with equally high-
powered stations in free countries. This
forces the short-wave listener to use every
trick known to separate the signals into
readable transmissions.

The signal of a low-powered station
travels much farther on a short-wave band
than it could on the AM band. This sim-
ple but truthful statement will help to ex-
plain why stations many thousands of miles
away can be heard when there are good re-
ceiving conditions. For example, a small
short-wave station (500 watts) in Port
Stanley, Falkland Islands, has been in oper-
ation for a number of years for the benefit
of persons living in that far-off land at the
bottom of South America. It has been
heard and verified by DX’ers in North
America.

On the short-wave bands (above 6000
kc.), you may be able to hear a 50,000-watt
station from a point that is 5000 miles
away. But you will not be able to hear a
Voice of America station that might be as
near as 100 miles and radiating twice the
power. Why not? Short-wave stations de-
pend on the phenomenon known as “skip”
to carry their signals over great distances.
The signal of the station that is 5000 miles
away has traveled far into the upper heav-
ens and come back to earth in the manner
of a great arc; the nearby station’s signal
is doing the same thing but because of the
closeness of the station you won’t hear it.
The signal from the nearby station is arcing
high over your location and landing a
thousand miles away from you.

® Radio Signal Propagation. The remark-
able success of Marconi’s experiments in
1901 thoroughly upset the scientific world,
for Marconi had succeeded in transmitting
radio signals over many thousands of miles.
It was thought that radio waves should act
like light waves; they should leave the
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antenna of a radio transmitter and travel
on a straight line out to the horizon. The
reception of radio signals far beyond the
horizon, and in fact a quarter of the way
around the earth, just could not be ac-
counted for in the first decade of this cen-
tury.

Various physicists and scientists suggested
that there must be some sort of a “mirror”
in the upper atmosphere that would reflect
radio waves around the curvature of the
earth. By 1925, the existence of this so-
called mirror had been established. The
“mirror” is actually an electrified region of
low-density atmosphere that is termed
the “‘ionosphere.”

By the early 1930’s, it had been experi-
mentally proven that the ionosphere’s ca-
pability to reflect radio waves depended
upon the intensity of ultraviolet radiation
reaching it from the sun.

@ Ultraviolet Radiation. Since the intensity
of ultraviolet radiation reaching the iono-
sphere is subject to considerable variation,
the radio frequencies that the ionosphere is
capable of reflecting are also subject to wide
variation. These frequencies vary from day
to night, from one season of the year to the
next, between one location and another, and
in addition, from year to year over an 11-
year cycle.

These year-to-year changes are now re-
ferred to as the 11-year “sunspot” cycle. As
the number of sunspots increases, more
ultraviolet radiation is emitted by the sun.
With more radiation impinging upon the
ionosphere, the maximum frequency that
can be reflected increases from between
15-20 mc. to 40-45 mc.

At the minimum of sunspot activity, the
higher frequencies (17,000 to 25,000 kc.)
are not used for general short-wave broad-
casting as much as the lower frequencies
(6000 to 15,000 kc.). The lower frequencies
are more dependable for day-to-day broad-
casting on a regular basis although inter-
ference is sharply increased since a large
number of stations operate on fewer chan-
nels.

@ lonospheric Layers. As we ascend in
height from the earth’s surface, we find
that the ionosphere is broken down into
three well-defined regions. Within each re-
gion are one or more layers. For the sake
of convenience, each region bears an arbi-
trary designation: D, E, and F.
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Eddie Startz is one of the real
veterans in short-wave broad-
casting. His cheery voice and
manner have been identified
with Radio Nederland (PCJ were
the call letters years ago) for
over 34 years. Eddie is still go-
ing and his English-language
broadcasts—‘'The Happy Sta-
tion Program'' —are on Sundays.

The lowest region in the ionosphere con-
tains the D layer, and it occurs at a height
of between 30 and 35 miles. This layer is
of little use in propagating radio signals,
but instead is thought to be responsible for
absorbing radio signals during unusual sun-
spot flare-ups.

The next layer, at a height of about 60-
65 miles, occurs in the E region. The ioni-
zation in this layer closely follows the angle
of the sun and reaches a maximum at “sun-
dial” noon, dropping to nearly zero during
the night hours.

Above the E region is the F region,
which is divided into two individual layers.
The F1 layer is at a height of about 125
miles, on an average, while the F2 layer is
at a height between 150 and 250 miles.
Radio signals that must travel over great
distances are reflected almost entirely from
one of these two layers.

The intensity of ionization of all four
jonospheric layers decreases during the night
hours. The uppermost one, the F2 layer, is
more highly ionized than any of the others
and, under normal circumstances, it will re-
flect considerably higher radio frequencies.
Since the atmosphere is thinner at this great
height, the de-ionization rate is slower and
the F layer (a nighttime combination of
F1 and F2) continues to exist for many
hours. This makes around-the-clock long-
distance communications frequently possi-
ble on the lower frequencies in the short-
wave spectrum.

® Monthly and Seasonal Variations. Short-
wave listeners will find that the higher
radio frequencies in the short-wave band go
dead after local sunset. This is not true,
however, of the normal short-range com-
munications maintained by utility and com-
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mercial stations (police, trucking, taxi, rail-
road, etc.): these stations, while utilizing
very high frequencies (VHF), do not have
to transmit over great distances. The listener
will also find that during the winter the sun
is closer to the earth than during the sum-
mer and, as a result, ionization is more in-

tense. Hence, usable short-wave frequen-
cies during the day in the winter are quite
high. At night, the usable frequencies dip to
very low values because the winter nights are
longer and there is more time for de-ioniza-
tion to take place. In the summer, the iono-
sphere is heated by the sun and tends to
expand. As a result, the ionosphere is
less dense during a summer day than dur-
ing a winter day, and reflected frequencies
are very much lower.

Of course, the intensity of ionization will
always depend upon the angle of the sun in
the sky. It can be seen that ionization will
vary with latitude, and it is always more in-
tense near the equator where the sun is more
nearly overhead much of the time. To the
short-wave listener, this means that it will
be easier to hear Miami from San Diego
than it will be to hear New York City from
Seattle, since the former path is further
south and closer to the high-density ioniza-
tion regions of the F layer.

® lonospheric Storms. In addition to all
the “normal” variables pertaining to the
ionosphere, there are certain abnormal vari-
ations which are generally of short duration
and are almost always called ‘“sunspot dis-
turbances.” These ionospheric storms or
sunspot disturbances have a significant im-
pact on radio signals.

The effects of the sunspot disturbances
are more noticeable if the radio signal must
cross in or near the polar regions. A visible
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effect of these severe ionospheric distur-
bances is the aurora borealis which may be
infrequently seen in states as far south as
Maryland. Missouri, Utah, or Colorado.

In addition. there are sudden ionospheric
disturbances, or blackouts, and sporadic-E
propagation—sometimes called “short skip.”

® What About Antennas? The average per-
son has the impression that to be a success-
ful SWL or DX'er it is necessary to have
a long and complicated antenna attached
to your receiver. This is not true. Because
of the nature of the beast, the higher the
frequency you are trying to receive, the
shorter the antenna needed to do the job.
Thus. while a good antenna for the standard
broadcast band might be upwards of a
couple of hundred feet long (providing
that it is “tuned” to the exact frequency
you want to receive), the corresponding an-
tenna for a frequency of 144,000 kc. (the
two-meter amateur band) need be only
about 39 inches long.

When transmitting. an antenna cut to any
specified length is good only for the exact
frequency (or the 3rd harmonic) to which
it is tuned. On ‘“receive,” however, that
same antenna will be found to be quite
satisfactory for general-coverage reception.
You do not need a fancy or expensive an-
tenna for SWL'ing,

Most portable transistor sets don’t have
external antenna connections, since they rely
on built-in antennas of the “loopstick” type
for practically all reception requirements.
Some of the more elaborate models, and
many of those of the multiband variety,

POPULAR ELECTRONICS has issued the identifi-
cation WPE4IAX to Steve Kennedy, Sarasota, Fla.
Details on the WPE Monitor Registration program
are given near the end of this chapter. Steve is
now under way collecting veries using a Lafayette
KT-340 receiver and a Pilot '“Mark IV'' FM tuner.
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have a telescoping antenna which can be
pulled out to increase set sensitivity.

Table model a.c.-d.c. sets are almost al-
ways equipped with a built-in loop anten-
na; only a few provide a terminal for con-
necting an external antenna. If your set
does have such an external antenna con-
nector, you might try hooking on a piece of
wire of random length. You’ll be surprised
at the increase in volume.

The larger console models usually do have
an external antenna connection, and with
the antenna described above it is possible to
pull in many reasonably distant stations
during periods of darkness.

Communications receivers, on the other
hand, must have an external antenna. These
professional receivers are virtually useless
without one. Here again, a random length
of wire will give you some reception. But
for really good reception, and a chance at
distant stations, you should have an out-
door antenna, placed as high off the ground
as you can get it.

® Simple Antenna Systems. Sensitivity of
a modern-day communications-type receiver
permits use of a simplified antenna system.
Most SWL’s who want to tune from 540 ke.
to 30 mc. can obtain adequate reception
with a “long-wire” antenna.

Every  communications-type  receiver
comes with an instruction manual and this
manual will make recommendations as to a
suitable antenna. Most manufacturers sug-
gest that the first SWL antenna be a length
of antenna wire between 50 and 75 feet
long and strung in the clear between 25 and
40 feet above ground level. A supporting
rope is attached to one end of the antenna
while the other end is connected to the
short-wave receiver. The flat-top section of
the antenna can be erected between house
and garage, house and tree, or even between
two upright poles. Each end of the antenna
should be insulated from its anchorage by a
glass or porcelain insulator.

It’s a good idea to insert a lightning ar-
rester at the point where the the antenna
lead-in enters the house to avoid possible
damage to equipment and property in case of
a direct or near-miss lightning discharge. The
other side of the lightning arrester must be
properly grounded. Instructions on how to be
sure that you have a good ground will be
included in the lightning arrester package.

At the receiver, the new SWL will notice
that most antenna input connections con-
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sist of three terminals. Where a single wire
is used—such as the 50”-75" wire discussed
on the preceding page—the second and
third terminals are tied together—electrical-
ly speaking—and may or may not be con-
nected to an external ground wire. In most
receivers the two antenna terminals will be
simply lettered “A” and the signal ground
terminal will have the letter “G.”

For about $15, the SWL can purchase a
special dipole (one length of wire divided
into two sections) that will electronically
tune all of the major short-wave broadcast
bands between 11 and 49 meters. These
antennas have been reduced to an overall
length of about 40 feet and contain a num-
ber of “wave traps” which tune the antenna
to all the major short-wave broadcast bands.
The feeder line from such an antenna comes
from the center of the flat-top section and
consists of a coax cable or two wires very
closely spaced. These wires go directly to
the two terminals lettered “A” on the re-
ceiver or one may go to a single letter “A”
and the other to the letter “G,” when only
two terminals have been provided.

For about one dollar more, the SWL can
purchase a dipole antenna kit that will
cover the amateur bands from 80 to 10
meters. This antenna has an overall length
of 69 feet and one inch. For additional in-
formation, write to Hank Bennett, P.O.
Box 333, Cherry Hill, N. J. 08034, and ask
for a copy of the dipole antenna leaflet.
Please enclose return postage with your
request for the leaflet.

® Directive Antenna Systems. The experi-
enced SWL who wants to concentrate on
one or two short-wave broadcast bands, or
possibly one or two ham radio bands. is
advised to consider investing in some sort
of tuned antenna or rotary beam. An an-
tenna tuned to a specific band has much
greater sensitivity, although the SWL must
take into consideration the fact that such
an antenna will be directive—favoring sig-
nals from broadside the antenna flat-top
section rather than signals coming in from
the ends of the antenna.

A rotary beam will permit the SWL to
take advantage of these directivity effects
by increasing signal pickup in a favored
direction and reducing signal pickup off the
sides and back of the beam antenna.

DX’ers who tune the standard AM broad-
cast band may find that the old-fashioned
loop antenna will work extremely well in
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ferreting out signals that might not other-
wise be heard. Such loops can be awesome
structures and may consist of numerous
turns of wire strung out on a four- or six-
foot square frame.

For listening to the long-wave stations
and for everyday DX’ing on the AM broad-
cast band, a flat-top antenna with a single
wire lead-in is satisfactory—if the flat-top
section can be made between 75 and 130
feet long. Such flat-top antennas have a
slight directive effect off the end of the wire
where the lead-in is connected.

@ Indoor Antennas. Most transistor portable
receivers have built-in antennas and some
have extensible four- or six-foot rod an-
tennas. These antennas are adequate for
receiving nearby AM broadcasts and will
even bring in a fair sprinkling of broadcasts
from the major short-wave transmitters in
Europe or Africa. Ardent short-wave en-
thusiasts who can't erect an outdoor wire
have occasionally used such diversified
household items as bedsprings, window
screens, etc., as antennas.

Generally speaking, the most popular and
probably the easiest indoor antenna to
install is the type that is made from bell
wire or ordinary radio hookup wire and
fastened with tape around the baseboard of
a room or, perhaps, around the ceiling
edges. In all-steel buildings, however, this
procedure will do little to really improve
reception and it will probably pick up
much of the noise caused by electrical dis-
turbances within the building. As a last
resort, a random length of wire hanging
from a window, outside of the building,

Dave Lund, WPEQAUO, is employed in the news de-
partment of Station KSCJ. With his Hallicrafters

SX-99 receiver, Dave has worked 150 countries.
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will considerably improve reception. But
be sure that your hotel or apartm-nt build-
ing does not have rules that firmly state
that you cannot have even this type of
antenna.

® Shielded Lead-In. Outside antennas, too,
can pick up many neighborhood clectrical
disturbances. To overcome a portion of
the problem, at least with an outside anten-
na, you should consider using a shielded
lead-in. That portion of the antenna that
runs from the antenna proper to the receiver
should be made from shielded or coaxial
cable which is readily available at your radio
parts distributor. This cable has a wire
running through the center, over which is
placed a layer of insulation and z layer of
shielded braid, which will usually have
another covering of insulation. The center
wire should go from the antenna to your
receiver; the shielded braid should be
grounded to the receiver. This will help to
eliminate many local electrical noises al-
though it probably won’t filter all of them
out.

® The Short-Wave Bands. International
short-wave broadcasting stations are grouped
together in special bands. These bands have
been established by internationzl treaty and
their boundaries rather universally obzerved.
The chart at right shows the rclationship
of the various broadcasting (and c:nateur
radio) bands to frequency. A station trans-
mitting on 9750 kilocycles is said to be
operating in the 31-meter broadcast band,
while a station on 3500 kc. would lie in the
90-meter tropical broadcasting band.

When you tune in to the 9-mc. band, for
instance, your first impression will probably
be that there is a lot of noise, static, and
general interference. How are you supposed
to hear anything through racket like that?

The short-wave bands are quite narrow
and there are literally hundreds of sta-
tions in each band-all fighting to be heard.
Turn the dial very slowly. Just the slightest
turn of the knob may find you racing
through several hundred kilocycles, thereby
skimming past the signals of stations which
are coming in at good strength. Keep your
volume control at a point that will enable
you to hear what is coming through, but
don’t turn it up full. Some stations operate
with a great deal of power and don’t need
much help from the volume control to be
heard.
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You may find two or three stations fair-
ly close together, all with strong signals.
Try to work your way in between these
strong signals, since you will undoubtedly
find other signals in the background—some
very weak. One weak signal could be com-
ing from a point on the globe you didn’t
dream: possible to receive. Stay with it;
like all short-wave stations, it will eventual-
ly get around to identifying itself. Of course.
there is a chance that it will fade out com-
pletely before you learn its identity, but
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Frequency and wavelength subdivisions in the
short-wave bands. On the right-hand side of the
vertical bar in each case is the “colloquial’’ namc
used in refcrring to a particular band. On the
left-hand side are the upper and lower frequency
limitations for each band, which have been set either
by international treaty or through accepted usage.
These subdivisions apply mainly to frequency alloca-
tions and assignments in North and South America.
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try again the next day at the same time
when the signal may be stronger.

Keep a log of some sort of the stations
you hear, noting carefully the exact time
a station was heard and the exact setting of
your dials. This way, you can return to
the same spot at a later date with reason-
able assurance of hearing the same station.

Listen carefully to the announcements
given by a station for they may provide
a clue as to the operating habits of the sta-
ton. Program previews (future schedules)
are broadcast by many of the stations.

We'd like to stress also that, due to
ionospheric disturbances, conditions for re-
ception will change from day to day and
from one season to another.

The difficulties we have covered above are
but a few of the problems that you will
encounter while listening to the short-wave
broadcast bands. But we hasten to point
out that through no other medium can you
be assured of such items as news, music, and
cultural programs—directly from the coun-
tries involved. Your first attempt at SWL’-
ing should be taken slow and easy, and you
will find it a rewarding experience. You’'ll
soon discover, as so many thousands have
before you, that short-wave listening is
one of the most fascinating hobbies around!

® Short-Wave Broadcast Stations. Al-
though tuning the standard broadcast, ama-
teur, coastal, and other stations, is all part
of ‘“short-wave listening,” perhaps the
greatest interest centers on the short-wave
broadcast stations themselves. There are
several points which should be made re-
garding the differences between tuning short-
wave stations and those in the standard
broadcast bands.

We have mentioned that American sta-
tions on the AM broadcast band operate
on channels 10 kc. apart, while European
stations are 9 kc. apart. Short-wave stations
do not follow this pattern. American sta-
tions, for instance, may operate several
transmitters in a given short-wave band
and perhaps none in another band. And the
several stations in one band may be as much
as 100 kc. (or more) from one another.

Another great difference is in the schedules
of short-wave stations. The American
broadcast-band stations generally fit into one
of three categories: daytime only, day and
some evening, and 24-hour operation. Short-
wave stations may operate for only short
periods at any one time. For instance,
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transmissions from Radio Vatican rarely
exceed 45 minutes in length, while Radio
Moscow's transmissions may run continu-
ously for six hours or more. Many stations
in Latin and South America operate as
short-wave relay stations for broadcast-
band stations and usually follow the same
schedule as that of the parent station.

Radio wave propagation also plays a big
role in short-wave broadcasting. On the
standard broadcast band, American stations
can usually be heard with a fair degree of
reliability at any given time; short-wave
stations may be loud and clear one day and
completely inaudible the next. This is due
primarily to the unique characteristics of
the short-wave frequencies themselves. The
short waves are affected by sunspots and
northern lights to a much greater degree
than are the lower frequencies. But, by the
same token, when conditions are reason-
ably good, the signal from a short-wave
station may travel to nearly all corners of
the world.

As noted before, the short-wave bands are
narrow and there are a great many stations
operating in each of the bands. You will
find that transmissions from international
short-wave stations are generally free from
commercial advertising since most such sta-
tions are government operated. The excep-
tions are many stations in Latin America
that are privately owned and often carry
numerous commercials.

® Frequency Allocations. A complete break-
down of frequency allocations for North
and South America, based on international
treaty, is given on page 24. This chart
shows how the radio frequency spectrum
from 160 kc. to 328,600 kc. is divided ac-
cording to need. Exclusive bands are allo-
cated to marine and aeronautical services,
as is a special band around 136,000 kc. for
satellite telemetry. Allocations for Eu-
rope and Asia are a bit different and fea-

ture more broadcasting frequencies and
fewer bands for amateur radio.
® Non-English-Speaking Stations. We've

often had complaints from SWL’s whose
only language is English that it is rough to
identify stations that don't use English. We
agree that this can be trying, especially if
you are interested in logging numerous coun-
tries. There are tricks that you can use, how-
ever, and some of them may well pay off in
new countries logged.
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Let’s assume, for example, that you are
listening, unknowingly, to an Arabic trans-
mission from Radio Cairo. During that pe-
riod they may have no English at all, but
they do have an Arabic identification; and
if you know how it might sound in Arabic,
you can log the station without understand-
ing a word of the language. In cases like
this, you could send your report in English
and it would undoubtedly be acknowledged.
Cairo’s Arabic identification might be writ-
en as “Aqui Kahira” but, phonetically, it
comes out more like “Ahkki Ka-hero.”

The identification for London in their
Spanish transmissions to Central and South
America would be written as ‘“Habla la
BBC de Londres,” and it's pronounced much
like it looks. A typical identification from
Paris, in French, is “Ici Paris” which, when
spoken, sounds like “Ee-see Paree.”

@ Slogans and Interval Signals. There are
also many stations, English and otherwise,
which identify by slogan rather than by
call-sign. Say you happen to be tuned to
4970 kc. and listening to someone in Span-
ish. If you suddenly hear what sounds like
“rahd-yo room-bos,” you could positively
identify the station as YVLK in Caracas.
Venezuela. On the other hand, if you have
your dial set at 11,880 kc.. and you hear
“ek-ees ay aht-chay-aht-chay,” you can
translate that as XEHH and know that you
have Mexico City coming through your
speaker.

An almost foolproof way to identify a
station when you do not understand the
language being used is by means of the “in-
terval” signals. An interval signal is a sound
or series of sounds broadcast to fill the gap
in air time between programs or to fill in
for several moments prior to the actual start
of a new broadcast. Interval signals vary
from the song of a nightingale to a rather
monotonous several-noted musical signal.
Rome, for instance, is the station that uses
the call of the nightingale. “Talking drums”
can be heard from Abidjan, Ivory Coast.
Australia may use a version of “Waltzing
Matilda” played on a music box, the chimes
of the Elizabeth Street Post Office, or the
reproduction of the notes of the kooka-
burra bird. Cairo’s interval signal is the
playing of camel bells, while that of Radio
Indonesia is a tune which is played on a
Hammond organ. Radio Canada plays the
first four notes of “O Canada,” their na-
tional anthem, while Radio Netherlands
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gives a portion of an old Dutch folk song
entitled “Merk toch hoe sterck” played on a
carillon or celeste. From Freetown, Sierra
Leone, you will hear a military band play
“The Rain Is Coming,” and if you are lucky
enough to tune in the Malagasy Republic
you will hear “O . . .Raketaka" played on a
valiha, which is a typical Malgache
instrument made of bamboo, the detached
fibres being used as strings.

A clandestine station, location unknown
but possibly in Iran, features a recording
of “Kiss Me Honey” for the opening and
closing interval signals as well as for the
entire program. There is not a single spoken
word to be heard from this station; it is
used to jam another clandestine station.
You may be able to hear the “Kiss Me
Honey”’ station around 11,700 kc. during
the time period from about 1:00 to 1:50 p.m.
EST but you will have to tune sharply and
listen carefully for it.

A few of the more popularly reported in-
terval signals are shown below and may help
the newcomer to the hobby to more readily
identify some of his first catches.

“This is Sofia, Bulgaria calling.” The
interval signal is the beginning of a Bulgarian
song which starts with the words “Dear
Homeland.”
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The foreign service of Radio Moscow
plays this tune:
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Radio Luxembourg has a piano rendi
tion of a portion of a Luxembourgian popu-
lar song.
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The shortest musical interval signal that
we've been able to locate to date is one used
by Radio Angola, CR6RZ, Luanda, Angola,
on 4955 kc.

“This is Radio Deutsche Welle, the Voice
of Germany.” The motif is from “Fidelio”
by Beethoven and is played on a celeste.

4 2SSt
“This is Radio Ghana.” The interval

signal consists of the first few notes of the
national anthem, played on a guitar.

The Far East Broadcasting Corporation,
Manila, Philippines, plays a portion of the
hymn ““Jesus Saves” on a vibraharp.
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By identifying these and other interval
signals, it is possible to log a number of
new countries. Bear in mind that the inter-
val signal is usually found between pro-
grams, at station breaks, and quite oftea
in the few moments just before the start of
a scheduled transmission.

Virtually all of the above-mentioned
slogans and interval signals can be found
in the 1966 World Radio TV Handbook—
complete with a portion of the musical
score in many cases.

® Reporting and Verification. The World
Radio TV Handbook classifies listeners who
send reports to stations as being in one of
three categories: (1) those who listen for
pleasure, (2) those who listen in order to
learn a language or to gain a better under-
standing of other countries, and (3) those
who listen for the purpose of collecting QSL
cards or verifications.
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Verifications, or QSL’s as they are usually
called, are cards or letters sent to the listener
by the station after the listener has sub-
mitted satisfactory proof of reception. Some
QSL’s have become virtual collectors’ items
over a period of time. Many QSL’'s are
bright and colorful; others may seem dull
to a recipient—but they are all QSL’s and
serve their purpose.

These QSL’s may be no more than just
a few words on a card or in letter form or
they may be elaborate affairs. Some may
be accompanied by station schedules or, in
a few isolated cases, by souvenirs from the
country of the verifying station.

If you send a report to a station and you
qualify under either category (1) or (2),
your report will rarely contain technical in-
formation that might be helpful to the sta-
tion. You will probably be commenting on
some program in particular or asking for
further information on the language courses
offered by the station. However, if you are
cending a report in the hope of getting a
verification, you should pay close attention
to some of the details to be included in
your report.

® Reporting for QSL's. To obtain a QSL
from any given station, it is necessary for
the listener to report reception over a period
of time, preferably one-half hour. But this
time period can be lengthened or shortened
as conditions dictate. However, if con-
ditions warrant, long reports are always in
order and are, accordingly, more useful to
tlie station—especially if the reports are hon-
c-t and include the right sort of information.

© What to Include in Your Report. Aside
from knowing exactly what station you have
tuned in, you should try to determine the
frequency of transmission as closely as pos-
sible. In cases where a station has several
transmitters operating simultaneously on
contiguous frequencies, you should indi-
cate the specific transmitter to which you
were tuned. A report showing the com-
parative signal strength of the other trans-
mitters might also be appreciated by the
station. If a station is transmitting the same
program on two or more frequency bands
and you can hear the other signals, you
might also include a report on them, show-
ing comparative signal strength and read-
ability qualities.

Your report should show entries for each
selection of music playing (title or brief
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description of it), a short résumé of certain
news items, names of sponsors (if any),
and any other peculiarity which will verify
your tuning. Beside each entry in your
report, you should list the time, at least to
the exact minute, and to the half minute if
you can check that accurately. All SWL’s
should try to obtain clocks with sweep sec-
ond hands. Clocks are also sold with built-
in time conversion scales.

® Time Conversion. When reporting the
reception of a DX radio station, it’s best to
indicate reception time in a standard man-
ner. Broadcasting stations in North America
—both AM and FM-—announce the correct
time and the station call letters. This is the
time that should be included in your report.
When the exact time at the broadcasting
station is unknown—particularly during
summer and daylight saving time—give the
report in your (the listener’s) time. This
will eliminate confusion—if you clearly state
your system of reporting. The station can
then make the suitable time conversion and
verify the reception.

Since short-wave stations are scattered
throughout the world, it has become the
custom to report reception in terms of
Greenwich Mean Time (GMT), or as they
refer to it in this Space Age, Universal
Time (UT).

To equate our 24-hour day with the geo-
graphic picture of the surface of the earth,
remember that an increment of one hour oc-
curs with each 15° change in longitude.
And Greenwich Mean Time is simply the
time at the point of 0 longitude, which hap-
pens to pass through Sussex, England. (The
word “Greenwich’” in the term results from
the fact that the Royal Greenwich Observa-
tory is located in Sussex.)

The 24-hour clock system is generally un-
derstood and accepted around the world. In
this system, the hours from 1 a.m. to 11 a.m.
are expressed as 0100 to 1100. Noon, or mid-
day, is referred to as 1200. From 1 p.m. to
11 p.m., times are expressed as 1300 to 2300.
Midnight is popularly referred to as 0000,
although there are occasional references to
midnight as 2400 hours. If a broadcasting
station states that there will be a trans-

TIME CONVERSION WITHIN U.SA.

Universal Eastern Central Mountain

Time Standard Standard Standard

(Greenwich Eastern or or or Pacific

Mean Time) Daylight Central Mountain Pacific Standard

(hours) Time Daylight Daylight Daylight Time

0000 8:00 p.m. 7:00 p.m. 6:00 p.m. 5:00 p.m. 4:00 p.m.
0100 9:00 p.m. 8:00 p.m. 7:00 p.m. 6:00 p.m. 5:00 p.m.
0200 10:00 p.m. 9:00 p.m. 8:00 p.m. 7:00 p.m. 6:00 p.m.
0300 11:00 p.m. 10:00 p.m. 9:00 p.m. 8:00 p.m. 7:00 p.m.
0400 Midnight 11:00 p.m. 10:00 p.m. 9:00 p.m. 8:00 p.m.
0500 1:00 a.m. Midnight 11:00 p.m. 10:00 p.m. 9:00 p.m.
0600 2:00 a.m. 1:00 a.m. Midnight 11:00 p.m. 10:00 p.m.
0700 3:00 a.m. 2:00 a.m. 1:00 a.m. Midnight 11:00 p.m.
0800 4:00 a.m. 3:00 a.m. 2:00 a.m. 1:00 a.m. Midnight
0900 5:00 a.m. 4:00 a.m, 3:00 a.m. 2:00 a.m. 1:00 a.m.
1000 6:00 a.m. 5:00 a.m. 4:00 a.m. 3:00 a.m. 2:00 a.m.
1100 7:00 a.m. 6:00 a.m. 5:00 a.m. 4:00 a.m, 3:00 a.m.
1200 8:00 a.m. 7:00 a.m., 6:00 a.m. 5:00 a.m. 4:00 a.m.
1300 9:00 a.m. 8:00 a.m. 7:00 a.m. 6:00 a.m. 5:00 a.m.
1400 10:00 a.m. 9:00 a.m. 8:00 a.m. 7:00 a.m. 6:00 a.m.
1500 11:00 a.m. 10:00 a.m. 9:00 a.m. 8:00 a.m. 7:00 a.m.
1600 Noon 11:00 a.m. 10:00 a.m. 9:00 a.m. 8:00 a.m.
1700 1:00 p.m. Noon 11:00 a.m. 10:00 a.m. 9:00 a.m.
1800 2:00 p.m. 1:00 p.m. Noon 11:00 a.m. 10:00 a.m.
1900 3:00 p.m. 2:00 p.m. 1:00 p.m. Noon 11:00 a.m.
2000 4:00 p.m. 3:00 pm. 2:00 p.m. 1:00 p.m. Noon
2100 5:00 p.m. 4:00 p.m. 3:00 p.m. 2:00 p.m. 1:00 p.m.
2200 6:00 p.m. 5:00 p.m. 4:00 p.m. 3:00 p.m. 2:00 p.m.
2300 7:00 p.m. 6:00 p.m. 5:00 p.m. 4:00 p.m. 3:00 p.m.
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mission between 1330 and 1515, you can
readily interpret this to mean that the sta-
tion will be on the air from 1:30 p.m. to
3:15 p.m.

The table on page 27 will enable you to
convert from Universal or Greenwich Mean
Time to Standard or Daylight Saving Time
throughout the United States. A separate
table on page 29 shows the difference be-
tween local time in various countries and
Universal or Greenwich Mean Time. When
known, Daylight Saving Time has been in-
dicated. Some SWL’'s may prefer an elec-
tric clock with either a 24-hour system
or separate rotating face to quickly iden-
tify the time anywhere in the world.

® Reception Details. You should provide
a signal strength and readability report. A
more comprehensive résumé of this technique
will be given later but, for now, keep in mind
that stations are very much interested in
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knowing how they are being received in your
locality. They want to know how their sig-
nals performed over the time period cov-
ered by your report. They’d also like to
know how their signals compared with those
from other known stations in the same fre-
quency range.

How was the signal from the standpoint
of readability? Was it completely readable
or were there times (indicate the times)
when it was difficult to understand? Did
you notice any peculiar effects on the signal
such as atmospheric interruptions, fading,
static, or other interference? If there was
interference, was it from another station?
What station? Did the signal seem to be
distorted or “mushy”? What did you like
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best about the programs?
like the least?

All of these points should be covered in
your report. Remember that a report is of
little value to the station receiving it unless
it contains needed information. Merely list-
ing times and items heard does not make
for a good report, although some stations
will verify on just those points alone. But
why take a chance?

Complete information, as outlined above,
does make for a good report, and will in-
crease your standing in the eyes of the sta-
tion; it will enable the station to plan for
future programming; it will enable the sta-
tion to adjust its schedules if reception is
particularly bad over a long period of time
in your area; and it will enable the engineer-
ing staff to realize more fully just what the
signal is doing and what they can do to
improve it.

In your report, you might include a brief

What did you

K
{

=2
/ In good taste for the SWL is a card fea-
turing his POPULAR ELECTRONICS WPE
identification (see page 41). You can get
these cards in a wide variety of colors
and designs from QSL card printers.

comment on the equipment you are using.
Mention the make and model of your re-
ceiver, number of tubes, and the length and
type of antenna system. Indicate your gen-
eral location with respect to some well-
known city. Briefly mention the weather
and temperature in your area at the time
of reception.

® Preparing the Actual Report. All of this
information should be put into a letter.
Never send reports on postcards—they just
can’t accommodate enough information to
be of value to a station. If you have your
own SWL card, you might include it with
your report, but don’t use it strictly for the
report.
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TIMES AROUND THE WORLD

Listed below are the differences between local Standard Time and Universal Time (UT) in
a great many countries. A plus sign indicates the number of hours that local Standard Time

is “ahead” of Universal Time,; a minus sign indicates the number of hours that local time
is “behind” UT. Differences between local Daylight Saving Time and UT are also shown.
Greenwich Mean Time (GMT) and UT are interchangeable for the purposes of this list.

Stand- Day- Stand- Day- Stand- Day-
COUNTRY ard light COUNTRY ard light COUNTRY ard light
Time Saving Time  Saving Time Saving
Aden + 3 El Salvador 6 Netherlands + 1
Afghanistan + 4l Ethiopia + 3 Neth. Antilles — 4Y
Alaska — 8 Falkland I. — 4 New Caledonia +11
Albania + 1 Faeroes |. uT New Guinea
Algeria + 1 Fiji 1. +12 (Australian) 410
Argentina — 3 Fintand 2 New Hebrides +11
Australia France +1 New Zealand +12
Victoria Germany + 1 Nicaragua — 6
New South Gibraltar + 1 Nigeria + 1
Wales, Gitbert i. 412 Norfolk I, +111%
Queensland, Ghana uT Norway -+ 1 2
Tasmania +10 Great Britain uT + 1 Pakistan
N. Territory Greece L2 West 1 5
S. Australia - 94 Greenland East + 6
W. Australia -~ 8 Thule area — 4 Panama ~* 5
Austria + 1 Angmagssalik 2 Papua -+10
Bahamas — 5 Guadeloupe 4 Paraguay — 4
Barbados — 4 Guam +10 Peru — 5
Beigium L1 Guatemala — 6 Philippines | 8
Bermuda — 4 Guiana (Br.) 33 Poland 41 + 2
Bolivia — 4 Guiana (Dutch) — 3% Portugal uT -4 1
Brazil Guiana (French) 4 Puerto Rico — 4
Eastern -— 3 Guinea uT Rhodesia + 2
Manaos — 4 Haiti - 5 Ruanda-Urundi + 2
Acre — 5 Hawaii —10 Rumania 2
Brunei (N. Honduras — 6 Samoa L —11
Borneo) -+ 8 Honduras (Br.) — 6 Sarawak + 8
Bulgaria + 2 Hong Kong + 8 9 Saudi Arabia + 3
Burma + 61 Hungary + 1 + 1 Senegal uT
Cambodia + 7 Iceland 1 uT Seychelles -+ 4
Canada India 51, Sierra Leone uT
Newfoundland — 34 — 214 Indonesia Singapore 4+ 7Y%
Atlantic N. Sumatra -+ 6 Solomon . —+11
(Labrador, Java, Borneo, Somalia -+ 3
Nova Scotia, Bali + 7% S. Africa
Quebec) 4 — 3 Celebes 8 (Union of) + 2
Eastern fran -+ 3% Spain + 1
(Ontario) — 5 — 4 Iraq + 3 Sudan + 2
Central freland (Eire) uT + 1 Surinam — 3
(Manitoba) 6 5 Israel + 2 Sweden + 1
Mountain Italy +1 Switzertand + 1
(Alberta) 7 6 lvory Coast uT Syria + 2
Pacific (Br. Jamaica — 5 Tanganyika + 3
Columbia) - 8 7 Japan -+ 9 Tahiti 10
Yukon 9 8 Jordan -+ 2 Tasmania 10
Ceylon 51 Kenya -+ 3 Thailand -+ 7
China Korea + 9 Trinidad — 4
People’s Rep. - 8 Kuwait + 3 Tunesia + 1
Taiwan 8 L. g9 Laos + 7 Turkey + 2
Colombia 5 Lebanon 4 2 Uganda + 3
Congo, Rep. of Liberia — 34 Uruguay — 3
Leopoldville -1 Libya + 2 U.S.S.R.
Elisabethville 2 Luxembourg “+ 1 Moscow,
Congo Rep. 1 Madagascar 3 Leningr.
Cook 1. —~10% Malaya 7% SS:::Hgo::k :;
Costa Rica 6 Mali uT
Cuba 5 Malta 41 Tashkent 6
Vatican 1
Curagao 4% Marshall I. F12 .
Cyprus 4+ 2 Martinique 4 Vgnezuela — 41,
Czechoslovakia -~ 1 Mexico 6 Vietnam (Rep.) - 8
Dahomey -1 Monaco 1 virgin L. 4
Denmark + 1 Mongolia (Outer) -~ 8 Windward I. 4
Dominican Rep. — 5 Morocco uT Yemen + 3
Ecuador — 5 Mozambique + 2 Yugoslavia + 1
Egypt -2 + 3 Nepal -+ 5.40 Zanzibar + 3

|
|
|
|

N
0
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Be courteous in your request for a verifi-
cation. Some people will demand a QSL
and wonder why a station discards their
reports. It is much more effective to suggest
that the station verify the report ““. . . if it
is found to be correct and of use to your
engineering staff.” This is very important
when writing to a non-broadcaster, or sta-
tion that doesn’t usually verify reports.

When sending reports, it is always proper
to include return postage. Bear in mind that
the station is doing you a favor by QSL’ing;
it is under no obligation to do so. Some
stations state that return postage is not re-
quired but most stations will appreciate
receiving it. Many stations are government-
owned, in which case return postage isn’t
needed. However, when in doubt, it is al-
ways best to include it. Return postage for
foreign countries can be sent in the form
of an International Reply Coupon (IRC),
available at your local post office.

® Tape-Recorded Reports. In recent years
tape-recorded reports have proven to be
very effective in obtaining QSL’s. The sta-
tions receiving them are able to accurately
judge just how their signals are being re-
ceived. It is a method of reporting that un-
doubtedly is far superior to the more con-
ventional written report provided that the
listener records the transmission exactly as
it is being received.

When recording, do not change any of the
receiver settings regardless of how the signal
may be received unless the volume rises to
the point where overload to your recorder
might occur. The station is keenly inter-
ested in knowing how their signal strength
and readability varies over a period of time,
how their signal is affected by other sta-
tions or by electrical disturbances.

VOICE

of
NIGERIA

Here's the QSL card of the Voice of Nigeria, Lagos.
This station operates on 11,900 and 15,255 kc.
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The report should be as long as possible;
reports on tape of less than 10 minutes are
of little value. We suggest that you try to
get a 20-minute recording as a bare mini-
mum. Leave sufficient “leader” tape on both
ends of the tape. Should you record the
transmissions from the same station on two
separate days, use one track of the tape for
one day and the second track for the second
transmission.

Should you find that you have reason to
speak on the tape, do so only after you have
completed the actual recording. Also, in
taping your report, be sure to run your re-
corder at either standard speed: 334 or 715
inches per second.

A written note should accompany the tape
giving your name, address, date and time of
recording (indicate both the starting and
completion time as well as the time zone
that you are using), the speed of the record-
ing, the make and model of your receiver
and recorder, the antenna, and a courteous
request that the station consider your re-
cording for verification purposes.

Do not haphazardly send taped reports to
just any station; some of them will not even
want them. The stations that are known to
accept taped reports are Rome, Wellington
(N.Z.), Tokyo, Moscow, HCJB (Ecuador),
XEWW (Mexico), LRA32 (Argentina), Ma-
drid, Delhi, Montreal, Vatican City, Berne,
and some others. Many of these stations
have made requests for such tapes.

When sending taped reports, keep in mind
that it costs more to send a roll of tape
through the mail than it does a one-ounce
letter. Be sure that you include sufficient
IRC’s to cover the postage the station will
have to use to send back the tape.

It has been noted in the past year or two
that some stations will, upon request, re-
cord a program of music of their country
on the roll of tape before returning it to
you. But should you make such a request,
be doubly certain that your report to them
is a good one, i.c.,, one that will definitely be
useful to the station receiving it.

® The Reporting Codes. Through the years
there have been a number of reporting codes
in use and, as a matter of fact, most of
them are still current. Here is a brief run-
down on these codes.

® QSA-R. This is one of the earlier types
of codes that was used mostly in amateur
radio. The QSA meant “The strength of
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BEST BETS FOR NORTH AMERICAN SWL'S

Reports from all over North America indicate that the short-wave stations listed below
will be heard during the wiriter of 1965-66. Listeners should keep in mind, however, that
many of the stations change frequency and/or scheduling at periodic intervals. The times
shown do not necessarily indicate complete schedules for these stations but, rather, periods
during which reception should be at its peak.

STATION

LRA
Radio Australia

Radio Sofia
Radio Peking

Radio Brazzaville
HCJB

YSS, Radio Nacional
BBC, London

Radio Deutsche Welle

Radio Ghana
Radio Budapest
Israel B/C Service
Radio Roma
Radio Abidjan
Radio Japan
Radio Amman
Radio Nederiand

VLT6

Radio New Zealand
Emissora Nacional
Radio Bucharest

Sierra Leone B/C Service
Radio South Africa
Radio Nacional de Espana

Radio Sweden

Radio Switzerland
Radio Ankara
Radio Moscow
Vatican Radio

Windward Islands B/C Service

LOCATION

Buenos Aires, Argentina
Melbourne, Australia

Sofia, Buigaria
Peking, China

Brazzaville, Congo
Quito, Ecuador

San Salvador, EI Salvador
London, England

Cologne, West Germany

Accra, Ghana
Budapest, Hungary
Jerusalem, lsrael
Rome, Italy

Abidjan, fvory Coast
Tokyo, Japan

Amman, Jordan
Hilversum, Netherlands

Port Moresby, New Guinea
Wellington, New Zealand
Lisbon, Portugal
Bucharest, Rumania

Freetown, Sierra Leone
Paradys, South Africa
Madrid, Spain

Stockholm, Sweden

3erne, Switzerland
Ankara, Turkey
Moscow, U.S.S.R.
vatican City

S5t. Georges, Grenada

1. Monday to Friday. 2. Spanish transmission. 3. Tuesday and Friday only. 4. Except Sun-

FREQUENCY (kc.) TIMES (EST)
11,780, 9690, 6090 2200,0100*
17,840, 15,220 1955-2300
9580 0714-0815
9700 1900-2130
11,945, 9480, 7450, 7035 2000-2200
15,115, 11,820, 9457,

7080 2200-0000
15,370, 11,930 1400-1500
15,115, 11,915, 9745,

6050 1730-2330
9555 1300-2300 2
17,870, 17,790, 17,740 1500-1745
15,410, 15,300, 15,260,

15,140, 15,070 1500-1930
12,095, 11,780, 11,750 1615-2230
9580, 9510 1745-2230
7130 1700-2230
11,925, 11,795, 9735 1010-1050
9640, 6175 2030-2150
9745, 6145 0000-0040
6110 2200-2245
9833, 7215, 6234 1930-0000
9725, 9625, 9009 1545-1615
11,905, 9630 1930-1950
11,820 1330-1400
15,135, 11,780 1830-1930
9560 2000-2100
15,425, 11,730 1535-1550 3
9685 2300-2350 #
800 (medium-wave) 1940-2030 *
6130 0200-0400
9540, 6080 0100-0345
6185, 6025 2100-2300 s
11,940, 11,810, 9590,

9510, 6190, 6150 2030-2330
3316 0200-0300
9650 0000-0130
11,715, 9615, 6140 2000,2100,

2200 s

15,195 0900-0930
11,805 2045-2230
9665, 9535, 6120 2015-2315
15,165 1630-1730
& 1700-0100
9645, 7250, 5985 1950-2005
5010 1500-1715

1730-2115

3280

day; relayed via Trans World Radio, Bonaire, Netherland Antilles. 5. Transmissions are
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30 to 45 minutes in length. 6. Many frequencies in the 49-, 41-, 31-, and [9-meter bands.
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THE 555 CODE

¥

Signal Strength interference QOverall Merit
0 Inaudibte 0 Total 0 Unusable
1 Poor 1 Very severe 1 Poor
2 Fair 2 Severe 2 Fair
3 Good 3 Moderate 3 Good
4 Very good 4 Slight 4 Very good
5 Excellent 5 None 5 Excellent

your signal is (1 to 5)” and the R
stood for readability on a scale of 1 to 9.
The latter may have been an abbreviation
of the more proper QRK signal which means
“the readability of your signal is. . . .” As
with most codes, the higher the number, the
better the report. Thus “QSA 5, R9” was
music to the ears of the operator.

In recent years, the R was replaced by S,
through general usage, although its meaning
remained the same. During this transition,
the @SA was shortened to Q. A typically
good report is now “Q5 S9.”

® QSA-QRK. While the stations in the
amateur radio service used the @Q-S code,
the short-wave broadcast stations and their
listeners generally used the @QSA-QRK code.
This was similar to the QSA-R code with
the exception that the QRK numbers only
went to 5 while the R and S numbers went
up to 9.

@ Q-S and RST. The two best known codes
in the amateur service today are the Q-S
code (used among phone stations) and the
RST code (used by CW operators). The
letters “RST” stand, respectively, for Read-
ability, Strength, Tone. The readability por-
tion ranges from 1 to 5 and strength and
tone each range from 1 to 9. In the tone

S

N

portion, 9 indicates a pure d.c. note—a good
signal—free from ripple or chirp, while 7 in-
dicates an almost Bronx-cheer type of signal.
This code is covered in more detail in the
Amateur Radio chapter of this Handbook.

® 555. The British Broadcasting Corpora-
tion asks its regular monitors and listeners
to report using the 555 code. This is broken
down as shown in the accompanying table.

® SINPO. The newest code on the scene is
the SINPO code, and this method of report-
ing is gaining popularity in the short-wave
field while remaining virtually unknown
among amateur radio operators. Many
short-wave outlets, notably Radio Japan,
are leading the movement towards general
usage of SINPO and are asking their listen-
ers to report to them in that code. All num-
bers after the letters range from 1 to 5. The
SINPO code, with Q-code equivalents, mean-
ings, and ratings, is given below.

SINPO is now the most widely under-
stood code among stations and we urge
readers to familiarize themselves with this
code and make use of it when reporting
to short-wave stations. A typical report
for a station that is coming in loud
and clear shouuld read: SINPO 55555 (not
S5I5N5P505).

® Soviet Jammers. Early in 1948, the So-
viet Union began to intentionally “jam’
medium-wave and short-wave transmissions.
The stations being jammed all had some-
thing in common—programs aimed at an
audience behind the Iron Curtain. Many
more jamming transmitters took to the air
in 1950, and it was quickly determined that
these new jammers were located in coun-
tries sympathetic to Soviet ideals. At the
peak ‘“jamming season,” it was believed that

P 0

Signal I Atmospheric Propagation Overall
nterference i i ;
Strength Noise Disturbance Merit
(9s54) (QRM) (QRN) (9SB) (QRK)
5 Excellent 5 None 5 None 5 None 5 Excellent
4 Good 4 Slight 4 Slight 4 Slight 4 Good
3 Fair 3 Moderate 3 Moderate 3 Moderate 3 Fair
2 Poor 2 Severe 2 Severe 2 Severe 2 Poor
1 Barely audible 1 Extreme 1 Extreme 1 Extreme 1 Unusable
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NEW From HEATHKIT®

VALUE LEADER IN 2-WAY RADIO KITS

New 23-Channel 5-Watt Transistor CB Transceiver

Kit GW-14
23 channel crystal-controlled transmit & re-
$ 95 ceive capability. All-transistor circuit. Low
battery drain . . . only .75 A transmit, .12 A
receive. Only 27" H x 77 W x 10¥2” D . . . ideal
for car, boat, etc. Front-panel ‘S meter, ad-
A;xw:l:d justable squelch, ANL, built-in speaker, PTT

mike, aluminum cabinet 8 Ibs. GWA-14-1, AC
$ 95 power supply, 5 Ibs. ... $14.95. GWA-14-2, 23-
channel crystal package, 1 lb......... $79.95.

o o] [ ] ® [ ]

New Deluxe SSB Ham Transceiver

Full SSB-CW transceive operation on 80-10
. meters. 180 watts PEP SSB-170 watts CW.
| Kit $B-100  gyjtch select for USB/LSB/CW operation. Op-
$ uu erates PTT and VOX; VOX operated CW with

; 4 built-in sidetone. TALC®. Heath SB series
Linear Master Oscillator for true linear tuning.

Mobile or fixed operation with appropriate

power supply. 23 Ibs. Accessory mobile mount,
SBA-100-1 ... ... $14.95

o [ ] [ ] [ ] L 4 L 4 [ ] ® o [ J L [ ] (-]

New Ali-Transistor, 10-Band SWL Portable

Tunes longwave, broadcast, FM and seven

) 2-22.5 mc shortwave bands. 16 transistors, 6-

f Kit GR-43 diodes, 44 factory-built & aligned tuned cir-

$ 95 cuits. Two separate AM & FM tuners, two

built-in antennas, 4”7 x 6~ speaker, battery-

saver switch. Operates anywhere on 7 flash-

] light batteries, or on 117 v. AC with optional

charger/converter, GRA-43-1 @ $6.95. Assem-
bles in 10 hours. 17 Ibs.

L 4 L 4 ® ® ® ® ® ® ® L 4 ® L 4 ® ©

New 75-Watt Marine Radiotelephone

Operates up to 75 miles. 6 crystal-controlled
Assembled transmit & receive channels. Receives 2-5 mc
MWW-14 marine band and AM broadcast. All-transistor
95 receiver with R.F. stage for extra sensitivity
il $ and ceramic Transfilters® for extra selectivity.
1 279 PTT mike. 15 watt amplifier for deck hailing.
FCC type accepted for *‘party-boat” use. Com-

pletely assembled & tested. 31 Ibs.

.

\

>
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HEATHKIT 1966

- . NEW Heath Company, Dept. 118-12, Benton Harbor, Michigan 49023

Please send model(s). .
CATALOG' [J Please send FREE 1966 Heathkit catalog.

k ﬁ 1966 [] Enclosed is $ plus shipping.

Free! 108 pages... many in

i fullcolor . .. describe these ame T W |
= and complete lines of ham,
-':---W' CB, shortwave, marine elec- Address__ —» —
tronics. Mailcard or coupon Cit tat Zi
for your free copy. - State____________ P
Prices & Specifications subject to change without notice. CL-221
N -
CIRCLE NO. 9 ON READER SERVICE CARD
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John Casazza, Staten island, N.Y., used the mod-

est equipment shown to track ham satellite
OSCAR Ill. The receiver is a National NC-140 fed
by a Tecraft converter tuned to the 2-meter band.
Signals were recorded on a Wollensack tape recorder.

nearly 2000 transmitters were available to
Soviet authorities for jamming all or parts
of foreign broadcasts. Oddly enough, Eng-
lish-language broadcasts are rarely jammed
by the USS.R.

Jamming transmitters can often be heard
in the short-wave bands at nearly all hours
of the day and night. The usual sound is a
characteristic repetitive clanging or raw
buzzing. Even the jamming transmitters,
for the most part, identify in Morse code,
and the usual means of identification is
two letters or one number and one letter.
One uniquely different jamming station is
the often-heard “Kiss Me Honey,” men-
tioned earlier in this chapter. An experi-
enced listener can frequently hear the
broadcast being jammed underneath the
high-powered signal of the jamming trans-
mitter.

The director of the Voice of America re-
ported that jamming of the VOA Soviet-
language broadcasts ceased on September
15, 1959, the day that deposed Premier
Khrushchev began his visit to the United
Nations. Further information was released
during 1964 indicating that the Communist
jamming of the British Broadcasting Corpo-
ration’s programs beamed to Europe had
ceased. The Bulgarian-language broadcasts
were said to be the last to be subjected to
jamming. The Russian-, Albanian-, and
Romanian-language programs had been free
of jamming since the summer of 1963; the
Czech-, Slovak-, Hungarian-, and German-
language programs have been in the clear
since April, 1964. Poland apparently dis-
mantled many of its jammers in 1956-57.
At one time it was estimated by the director
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of the VOA that as much as 309; of all Free
World broadcasts in Russian or Ukrainian
had been subjected to jamming. As might
be expected. most of the selective jamming
involved news programs and political com-
mentaries.

Nevertheless, there is still a considerable
amount of jamming taking place on the
short-wave bands. Some reports indicate
that German-language programs on the
medium- and long-wave bands are being
subjected to heavy jamming.

Six years ago, jamming of English-lan-
guage broadcasts to the Far East began from
transmitters obviously located on the China
mainland. Today, the English broadcasts
throughout the Far East are free from in-
terference, but heavy jamming persists on
all Chinese-language programs radiated by
the VOA transmitters in the Far East.

® Tuning the Ham Bands. DX’ing on the
ham bands is an excellent way to nourish
your interest in amateur radio as well as
give you a chance to log a number of
countries, via the ham bands, which have
no short-wave broadcasting stations. In
addition, radio amateur groups frequently
make expeditions to out-of-the-way coun-
tries or islands that are not usually rep-
resented by regularly operating amateur
stations. Such activities provide good
DX’ing, and if you are fortunate enough to
hear them, can result in your logging a rare
country and even having it QSL'd.

The main ham bands for DX’ing around
the globe are the 10-, 15-, 20-, and 40-meter
bands. The 2-, 6-. 75-. and 160-meter bands
are principally used by hams in North
America to contact stations within a 50- to
500-mile range.

® Ham Transmission Methods. Radio
amateurs use four methods of communicat-
ing in the short-wave bands: straight AM
phone similar to that used by broadcasting
stations; single-sideband (SSB); CW or
Morse code transmissions; and radiotele-
type. Phone. SSB, and CW will usually
come in equally well on the average com-
munications-type short-wave receiver. (All
of our previous suggestions regarding care-
ful tuning. incidentally, are even more ur-
gent when it comes to tuning the over-
crowded ham bands.)

Reception of code signals can offer you
excellent practice if you want to become a
radio amateur. If you know the Interna-
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AAA-ALZ
AMA-AQZ
APA-ASZ
ATA-AWZ
AXA-AXZ
AYA-AZZ
BAA-BZZ
CAA-CEZ
CFA-CKZ
CLA-CMZ
CNA-CNz
COA-COZ
CPA-CPZ
CQA-CRZ
CSA-CUZ
CVA.CXZ
CYA-CZZ
DAA-DTZ
DUA-DZZ
EAA-EHZ
EIA-EJZ
EKA-EKZ *
ELA-ELZ
EMA-EOZ
EPA-EQZ
ERA-ERZ
ESA-ESZ
ETA-ETZ
EUA-EWZ
EXA-EZZ
FAA-FZZ
GAA-GZZ
HAA-HAZ
HBA-HBZ
HCA-HDZ
HEA-HEZ
HFA-HFZ
HGA-HGZ
HHA-HHZ
HIA-HIZ
HJA-HKZ
HLA-HMZ
HNA-HNZ
HOA-HPZ
HQA-HRZ
HSA-HSZ
HTA-HTZ
HUA-HUZ
HVA-HVZ
HWA-HYZ
HZA-HZZ
1AA-1ZZ

JAA-ISZ
ITA-IVZ
JWA-IXZ
IYA-IYZ
1ZA-322
KAA-KZZ
LAA-LNZ
LOA-LWZ
LXA-LXZ
LYA-LYZ
LZA-L2Z
MAA-MZZ
NAA-NZZ
OAA-OCZ
ODA-ODZ
OEA-OEZ
OFA-0JZ
OKA-OMZ
ONA-OTZ
OUA-0ZZ
PAA-PIZ
PJA-PIZ

" INTERNATIONAL CALL-SIGN PREFIXES

The call-signs of radio stations throughout the world have been

established by

numeral and letter,
below, the SWL can tell at a

United States

Spain

Pakistan

India

Australia

Argentina

China

Chite

Canada

Cuba

Morocco

Cuba

Bolivia

Portuguese Colonies

Portugal

Uruguay

Canada

Germany

Philippines

Spain

Ireland

U.S.S.R.

Liberia

U.S.S.R.

lran

U.S.S.R.

Estonia

Ethiopia

Bielorussia

U.S.S.R.

France & Territories

United Kingdom

Hungary

Switzerland

Ecuador

Switzerland

Poland

Hungary

Haiti

Dominican Republic

Colombia

Korea

irag

Panama

Honduras

Thailand

Nicaragua

El Salvador

Vatican City

France & Territories

Saudi Arabia

Italy & Areas Under
Mandate

Japan

Mongolian Republic

Norway

Jordan

West New Guinca

United States

Norway

Argentina

Luxembourg

Lithuania

Bulgaria

United Kingdom

United States

Peru

Lebanon

Austria

Finland

Czechoslovakia

Belgium

Denmark

Netheriands

Netherlands Antilles

international

PKA-POZ
PPA-PYZ
PZA-PZZ

QAA-Q2Z

RAA-RZZ
SAA-SMZ
SNA-SRZ
SSA-SSM
SSN-STZ
SUA-SUZ
SVA-S2Z
TAA-TCZ
TDA-TDZ
TEA-TEZ
TFA-TFZ
TGA-TGZ
THA-THZ
TIATIZ
TIA-TIZ
TKA-TKZ
TLA-TLZ
TMA-TMZ
TNA-TNZ
TOA-TQZ
TRA-TRZ
TSA-TSZ
TTATTZ
TUA-TUZ
TVA-TXZ
TYATYZ
TZATZZ
UAA-UQZ
URA-UTZ
UUA-UZZ
VAA-VGZ
VHA-VNZ
VOA.VOZ
VPA-VSZ
VTA-VWZ
VXA-VYZ
VZA-VZZ
WAA-WZZ
XAA-XIZ
XJA-XOZ
XPA-XPZ
XQA-XRZ
XSA-XSZ
XTA-XTZ
XUA-XUZ
XVA-XVZ
AWA-XWZ
XXA-XXZ
XYA-XZZ
YAA-YAZ
YBA-YHZ
YIA-YIZ
YIA-Y)Z
VYKA-YKZ
YLA-YLZ
YMA-YMZ
YNA-YNZ
YOA-YRZ
YSA-YSZ
YTA-YUZ
YVA-YYZ
YZA-YZZ
ZAA-ZAZ
ZBA-7)Z
ZKA-ZMZ
ZNA-ZOZ
ZPA-ZPZ
ZQA-2QZ
ZRA-ZUZ
IVA-ZZZ

are the

agreement.
key to

Indonesia

Brazil

Surinam

International Abbre-
viations

U.S.S.R.

Sweden

Poland

Egypt

Sudan

Egypt

Greece

Turkey

Guatemala

Costa Rica

Iceland

Guatemala

France & Territories

Costa Rica

Cameroon

France & Territories

Central Africa

France & Territories

Brazzaville

France & Territories

Gaban

Tunisia

Chad

lvory Coast

France & Territories

Dahomey

Mali

U.S.S.R.

Ukrainian U.S.S.R.

U.S.S.R.

Canada

Australia

Canada

British Colonies

India

Canada

Australia

United States

Mexico

Canada

Denmark

Chile

China

Upper Volta

Cambodia

Vietnam

Laos

Portuguese Colonies

Burma

Afghanistan

Indonesia

Irag

New Hebrides

Syrian Arab Republic

Latvia

Turkey

Nicaragua

Rumania

El Salvador

Yugoslavia

Venezuela

Yugoslavia

Albania

British Colonies

New Zealand

British Colonies

Paraguay

British Colonies

Union of South Africa

Brazil

identification.

The ftirst two letters, or

Using the list
glance what country he is monitoring.

2AA-22Z United Kingdom
3AA-3AZ Monaco
3BA-3FZ Canada
3GA-3GZ Chile
3HA-3UZ China
3VA-3VZ Tunisia
3WA-3Wz Vietnam
3XA-3XZ Guinea
3YA-3YZ Norway
3ZA-322 Poland
4AA-ACZ Mexico
4DA-4iZ Philippines
4JA-41L.2 U.S.S.R.
4MA-4MZ Venezuela
4NA-40Z Yugoslavia
4PA-4SZ Ceylon
4TA-4TZ Peru
4UA-4UZ United Nations
4VA-4VZ Haiti
4WA-4WZ Yemen
4XA-4XZ Israel
4YA-4YZ International Civil
Aviation
4ZA-427 Israel
5AA-5AZ Libya
5BA-5Bz Cyprus
5CA-5GZ Morocco
5HA-51Z Tanganyika
5JA-5KZ Colombia
5LA-5MZ Liberia
5NA-502 Nigeria
5PA-5Qz Denmark
5RA-55Z Malagasy Republic
5TA-5TZ Mauritania
5UA-5UZ Niger
5VA-5VZ Togolese Republic
SWA-5wz Western Samoa
5XA-5XZ Uganda
5YA-52Z Kenya
6AA-6BZ United Arab Republic
6CA-6CZ Syria ’
6DA-6JZ Mexico
6KA-6NZ Korea
60A-60Z Somali Republic
6PA-6SZ Pakistan
6TA-6UZ Sudan
6VA-6WZ Senegal
6XA-6XZ Malagasy Republic
6YA-6YZ Jamaica
TAA-7TI1Z Indonesia
7IA-TNZ Japan
7RA-7RZ Algeria
7SA-7SZ Sweden
TTA-IYZ Algeria
TFZA-72Z Saudj Arabia
8AA-8IZ Indonesia
8JA-BNZ Japan
8SA-8SZ Sweden
8TA-8YZ India
8ZA-82Z Saudi Arabia
9AA-9AZ San Marino
9BA-9DZ Iran
9EA-9FZ Ethiopia
9GA-9GZ Ghana
9KA-9KZ Kuwait
SLA-9LZ Sierra Leone
9IMA-9MZ Malaya Federation
9INA-9NZ Nepal
90A-9TZ Leopoldville
9UA-9UZ Burundi
9XA-9XZ Rwanda Republic
Unassigned
6ZA-62Z 9HA-93Z
70A-7QZ IVA-IWZ
80A-8RZ 9YA-9ZZ
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tional Morse Code, pay particular attention
to the Novice CW bands (see page 81 for
details). Notice how slowly some of these
Novices transmit: you will probably dis-
cover that you can transmit at that speed
and obtain your own license. Many foreign
hams use code to leap the language bar-
rier, since the abbreviations and interna-
tionally recognized ¢ signals permit an
exchange of information without one ham
knowing the other's language.

Phone. CW, and SSB signals are fre-
quently spotted in the ham bands through a
gentleman’s agreement covering which mode
of operation is to be used in what segment
of the band. For example, you will find that
the first 100 kc. (21.000 to 21.100 kc.) of the
15-meter band is used exclusively for CW.
However, there are both CW operators and
some foreign hams on phone between 21,100
and 21.250 kc. The segment between 21,250
and 21.400 kc. is occupied by American AM
phone stations; both American and foreign
SSB stations try to stay within the limits of
21,400 to 21,450 kc. On the 20-meter band,
it 1s CW for the first 100 kc.. mainly foreign
phone from 14.100 to 14,200 kc., American
phone from 14,200 to 14.260 kc.. and both
foreign and American SSB stations from
14.260 to 14.350 kc.

® QSL’ing Ham Radio Stations. If you
hear a foreign ham radio station and would
like a verification of your report, you will
need to consult the Radio Amateur Call-
book for the ham’s name and address. To
insure that your report will be verified. in-
clude as much useful information as is
practical. Definitely list the date and time
in a manner that the ham can understand—
even if it means converting your local time
to GMT or UT. Particularly state the band
and frequency, if known; call letters of the
station being called or worked; and his sig-

e
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nal strength, readability, and degree of in-
terference from noise or other stations.
Finally, give the ham detailed information
on your receiver and antenna.

Always enclose an International Reply
Coupon (IRC) or a mint stamp of the
country to which the report is being sent.
Don’t expect the ham to pay postage for
doing you a favor. Remember, this is a
private individual and not a government-
subsidized activity. If possible, also include
a 614" x 414" self-addressed envelope. This
will enable the foreign ham—if he wants to
verify your report—to send you his QSL
without having it scuffed up in the mail.

@ International Airline Traffic. You can
listen to radio broadcasts from airplanes in
flight and at the various airports and con-
trol centers located throughout the world
in either of two parts of the radio spectrum.
Concentrating on radiotelephone signals,
airplanes and airports communicate with
one another within a range of about 50-75
miles using the very high radio frequencies
(112-132 mc.). International airline flights
use frequencies in the short-wave bands,
such as 8905, 8896.5. 8871, 8862.5, 5641.5,
2980, and 2966 kc.

Listeners to international airline fre-
quencies soon discover that airliners in dis-
tant parts of the world can be heard and
that many countries that have no inter-
national short-wave broadcasting stations
can be “logged” on these channels. For ex-
ample, it is easy to intercept the airline
control stations in Guadeloupe, Martinique,
Curacao, and the Cayman Islands. Listen-
ers on the west coast report hearing Canton,
Guam, Midway, Wake, and Norfolk Islands.

Although the transmitting power of most
of these stations is relatively low when
compared to a broadcasting station. the
signals can be heard at great distances. The

Radio Japan will verify reception
reports using one of the four QSL
cards at the left. A QSL serves
two purposes. It acknowledges
that your report was correct and
simultaneously tells you some-
thing about the country itself.
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For the avid short-wave
listener there could be
nothing better than this
high-performance inter-
national broadcast-band
receiver. Tuning only the
broadcasting frequen-
cies in nine bands, the
Squire-Sanders SS-IBS
sells for about $1000.

best time to listen seems to be in the late
afternoon and early evening for the Euro-
pean and African transmitters. Stations in
the Pacific and Far Eastern areas can
usually be tuned in during the early morn-
ing or shortly after sunrise, up to about
8 a.m., local U.S.A. time.

Ground stations in the aeronautical serv-
ices usually identify themselves by city or
island name. A few will use the name of
the airport; for example, Maiquetia (Cara-
cas, Venezuela), Boyeros (Havana, Cuba),
and Piarco (Trinidad). Airplanes in flight
identify themselves by the company name
or initials, followed by the flight number.

The best way to log aeronautical stations
is to tune slowly across one of the three
radiotelephone bands (8.8: 5.6; or 2.9 mc.)
until you find an active channel, or a fre-
quency where stations are in contact with
one another. Leave your receiver spotted
to this frequency and you will find that
perhaps 10 or 20 different stations can be
intercepted in about an hour. Most airline
transmissions are quite short and the mes-
sages passed back and forth are rapid and
are full of the international phonetic code.

@ International Airlines Weather. Any time
of day or night that you tune to one of four
frequencies—3001.0, 5559.0, 8828.5, or 13,-
264.5 kc.—you can hear weather reports for
the principal cities surrounding the North
Atlantic Ocean. From Shannon, Ireland,
on the hour and half-hour, the reports are
for European cities. At 15 and 45 minutes
after the hour, New York broadcasts east
coast UI.S.A. weather. At 20 and 50 minutes
after the hour, Gander (Newfoundland)
broadcasts the weather in northern Canada
and Greenland.

1966 Edition

A similar service exists for the Pacific
Ocean areas. The frequencies used are
2980.0, 5574.0, and 8905.0 kc. At 5 and 35
minutes after the hour, the reports originate
in San Francisco; at 10 and 40 minutes
after the hour, in Tokyo; at 15 and 45
minutes after the hour, in Hong Kong; at
20 and 50 minutes after the hour, in An-
chorage; and at 25 and 55 minutes after
the hour, in Honolulu.

© “‘Short-Wave Listening.” This seems as
good a time as any to mention that POPULAR
ELECTRONICS publishes a column on SWL’-
ing activities every month. It contains up-
to-the-minute news on the latest and hot-
test DX catches—including frequency and
program details. Look for it!

® DX'ing the Specialty Bands. To hear
radio signals below 550 kc. or above 40 mc,,
you will generally need a separate receiver
—chiefly because ‘‘special” receiver circuitry
techniques are required to insure efficient
reception. The various “specialty” bands
are discussed below.

® The Long-Wave Band. In North America,
the long-wave band is used for aeronautical
navigation radio stations and ship-to-shore
CW transmissions. In Europe, a portion of
the long-wave band (145-350 kc.) is used
by super-high-power AM broadcasting sta-
tions. Unlike the AM broadcasting stations
in North America where power output is
almost always limited to a maximum of
50,000 watts, European stations may radi-
ate signals with 250,000 to 1 million watts
output. High power is desirable at these
frequencies in order to overcome the noise
level and the summertime static. Also, in
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the long-wave band, many European AM
stations are directing their transmissions
across the Iron Curtain to the Soviet
satellites.

If you have a receiver that will cover the
long-wave band, and are able to string up
a long-wire antenna (at least 50 feet high
and 100 feet long), you will have a fair
chance of intercepting some stations dur-
ing the winter early evening hours.

Most often reported in North America
is Radio Luxembourg. Its 500,000-watt
transmitter operates on 233 kc. and pro-
grams an all-French mixture of pop music,
jazz, news, and ‘“‘soap opera’ commercials.
The British Broadcasting Corporation trans-
mits its “Light Program” on 200 kc. with
a power output of 400,000 watts. France
is represented by a transmitter on 165 kc.
with a power output of 500,000 watts. East
German and Soviet Union transmitters also
populate the long-wave band. Numerous
DX’ers have intercepted East Berlin on
185 kc. or 263 kc.; this station continuously
relays Moscow. Soviet homeland stations
are located at Kiev, Leningrad, Minsk, and
Moscow. The most powerful Soviet long-
wave transmitter is on 172 kc. and radiates
a power of 500,000 watts.

® Coastal Stations. If you aren’t a Morse
code enthusiast, you might be interested in
tuning the coastal radiotelephone stations.
These stations operate in the band of fre-
quencies from 2400 to 2600 kc. A monitor-
ing check will find Boston on 2406 and 2506
kc.; Mobile. Ala., on 2430 and 2572 kc.;
Tampa on 2466 and 2550 kc.; and Nassau,
Bahamas, on 2558 kc. You'll be able to
identify these stations by the “buzz-buzz”
tone which sounds very much like the busy
signal of a land-line telephone.

You will also hear the telephone com-
pany marine operators accepting calls by
radio from ships at sea for relay over regu-
lar telephone lines. The ship operators will
be transmitting on other frequencies; to
hear them, you should tune to the 2100-
2200-kc. band.

Another service provided by the telephone
company marine operator is the transmis-
sion of weather and marine information
reports. These broadcasts are usually made
in the band between 2500 and 2600 kc.
Along the Atlantic and Gulf coasts, these
weather broadcasts are in straight text, but
in some other areas they are coded for
rapid voice transmission.
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® Great Lakes Weather Codes. Ships in
the Great Lakes are advised of weather con-
ditions through means of a special 5-digit
voice code. These voice code broadcasts are
transmitted in lieu of detailed verbal weather
reports.

The code runs like this: the first two nu-
merals indicate the wind direction at the
weather observation station; the second two
numerals tell the wind velocity; and the
last digit is a terse summary of the general
weather forecast. The wind direction nu-
meral group is: O—calm; l—northeast; 2—
east; 3—southeast; 4—south; 5—southwest;

6—west; 7—northwest; 8—north; and 9—
variable. The forecasting code is: O—fine;
1—cloudy; 2—thundersqualls; 3—showers;

4—rain; 5—fog; 6—lake “steam’; 7—light to
moderate snow; 8—freezing rain; 9—heavy
Snow.

To interpret this code, take the example
of a broadcast which states simply “Lake
Superior 44215”. This means that the
winds are out of the south (first two digits),
velocity is 21 miles per hour (second two
digits), and the weather outlook is for fog.

An evening of listening—especially dur-
ing the summer months—can be a most re-
warding experience. Numerous SWL's spe-
cialize in DX’ing this band, not particularly
for QSL’s, but for the thrill of hearing
everyday events taking place hundreds or
thousands of miles away.

® The VHF Aeronautical Band. A very
popular specialty receiver now being sold
is one capable of tuning between 108 and
132 megacycles. In this frequency range
are all of the short-range voice transmis-
sions between airplanes in flight, radar
ground controllers, and airport towers giv-
ing landing, take-off, and taxiing instruc-
tions. With a very simple antenna you can
pull in transmissions from airport towers
and radar controllers at distances of 20 to
30 miles. Although the VHF (very high
frequency) band is pretty much limited to
“line-of-sight” transmissions, don’t be sur-
prised if you can pick up airplane signals
that are 100 to 150 miles away.

Most commercial jet flights are at alti-
tudes above 25,000 feet. This offers a radio
distance range of about 200 miles! Low-
flying aircraft—at altitudes of only 5000
feet—can be heard 70 to 90 miles away.
Even small airplanes at altitudes of only
1000 feet can be received regularly over
distances of 50 miles. All of these trans-
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missions are AM and the signals are usu-
ally very loud.

Most major airports in North America
have five or more frequencies in use at the
same time. New York City’s Kennedy Air-
port uses 118.9 mc. for flights approaching
from the east and 125.7 mc. for flights ap-
proaching from the west. Departing flights
from Kennedy are contacted on 130.4 mc.
while planes taxiing on the ground are con-
trolled on 121.7 mc. Local flights in the
vicinity of Kennedy are controlled on 118.7
mc. In addition to these frequencies, Ken-
nedy also has an instrument landing beacon
on 109.9 mc. and a VOR beacon on 115.4
mc.

® The VHF Police/Fire Band. Outside of
the Citizens Band, the greatest concentra-
tion of transmitters is to be found in the
152-174 mc. section of the VHF spectrum.
This is the part of the radio spectrum
where most short-range (less than 50 miles)
two-way communications take place. All
the transmissions are voice transmissions
and a high percentage are frequency-modu-
lated (FM).

The FCC classifies the stations operating
in this part of the spectrum as belonging
to the Public Safety Group (police, fire,
special emergency, etc.); Industrial (public
utilities, manufacturing, business, etc.);
and Government. Police and fire depart-
ment transmissions are probably the most
interesting thing to listen for i1 this band.
While some stations have their base and
mobile transmitters on the same frequency.
many police and fire department? networks
will be operating on two or more frequen-
cies. Police and fire base station transmit-
ters in the major metropolitan areas have
so much traffic to handle that cities the
size of New York often have different fre-
quencies assigned to different boroughs.

© Monitor Registration. Several years ago
PoprULAR ELECTRONICS began issuing Monitor
Registration Certificates to anyone with a
sincere interest in some form of short-wave
listening. Along with the certificate, the ap-
plicant is issued a personalized identifica-
tion sign. Application blanks for these cer-
tificates appear periodically in POPULAR
ELECTRONICS.

In 1963 a Monitor Awards Program was
instituted. The primary aim of the program
was to give recognition to those monitors

(Continued on page 44)
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SPECIAL “FREQ; LISTING =~

Press (Newspapers)

173.225, 173.25,173.275, 173.3, 173.325, 173.35,
173.375 mc.

7 S

U.S. Army Engineers
2182, 2350, 2738, 2784, 5327.5 kc.

Canadian Forestry
5410, 5915 kc.

Civil Air Patrol

2374, 4467.5, 4507.5, 4585 kc., 26.62, 143.91,
148.14 mc.

U.S. Coast Guard

2182, 2662, 2670, 2678, 2686, 2694, 2702, 3123,
3241, 3253, 4403, 5695.5 kc., 157.1 mc.

American National Red Cross
47.42 mc.

United States Weather Bureau

2182, 2430, 2852, 2776, 3352.5, 3357.5, 3367.5,
3402.5, 4090, 5925, 6977.5 kc., 30.02, 30.34,
34.02, 162.55 mc.

Nationg! Park Service

2158, 2604, 2770, 2776, 2822, 3215, 3237, 3363,
5150, 5287.5 kc.

Department of Agriculture Forestry Service

3187, 3219, 3250, 3253, 3261, 3273, 3325, 3357,
3397.5, 3445 kc.

Aeronautical Radio Frequencies For Emergency Use
121.50, 140.58, 282.80 mc.

Zone and Interzone Police (CW and SSB)

2804, 2808, 2812, 5135, 5140, 5195, 7840,
7935 kc.

Royal Canadian Mounted Police

1650, 1708, 2256, 2326, 2562, 2788, 2826, 3325,
3430, 3455, 4475, 4775, 4785, 4805, 4895, 5445,
6425, 9130 ke.

Royal Canadian Army
3394, 4570, 5435, 11,500 kc.

U. S. Navy
2716 kc.

International Police (Interpol)
4632.5, 6792, 10,390 kc.

Space Shot Frequencies (all freq's. approx.)

5150, 5258, 6969, 7578, 9005, 10,160, 10,613,
12,432, 15,016, 15,020, 15,026, 15,968, 20,700 kc.

—PREPARED BY TOM KNEITEL
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COUNTRIES LIST FOR DX AWARDS

The following is a complete listing of countries that you may claim to help you qualify

for one of the PoOPULAR ELECTRONICS DX Country Awards.

Prospective applicants are

urged to keep it handy, close to their receivers, for reference purposes. This list may

differ in many instances from other published lists.

However, we believe it will give

the SWL an excellent opportunity to enlarge his personal log of countries heard.

Aden, Hadhramaut
& Socotra Istands
Afghanistan
Aland lIsland
Alaska

Albania

Aldabra & Cos-
moledos Islands
Algeria

American Samoa
Amsterdam & St.
Paul Islands
Andaman & Nico-
bar Islands

11 Andorra

12 Angola

13 Anguilla Island

14 Antarctica

15 Antigua & Barbuda
Islands

Argentina
Armenia
Ascension lIsland
Asijatic Russia
Auckland & Camp-
bell Istands
Australia

Austria

Aves Island
Azerbaijan

Azores

Bahama lIslands
Bahrein Island
Bajo Nuevo Island
Baker, Canton, En-
derbury & Howland
Islands

Balearic Islands
Barbadoes
Basutoland
Bechuanaland
Belgium

Rermuda

Bhutan

Bolivia

Bonin & Volcano
Islands

Bouvet Island
Brazil

British Guiana
British Honduras

=

OO Uk W

10

16
17
18
19
20

21
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36
37
38

39
40
41
42

43

44
45
46
47
48
19
50
51
52
53
54
55

56
57

58

59
60
61
62
63
64
65

66

67
68

69

70
71
72

73

74
75
76
77
78
79
80
81
82

British Phoenix
Island

British Virgin Is.
Brunei

Bulgaria

Burma

“Burundi
*Cambodia
Cameroun

Canada

Canal Zone
Canary Islands
Cape Verde Islands
Cargados Carajos
Island

Cayman Islands
“Central African Re-
public

Ceuta & Melilla
(Spanish Morocco)
Ceylon

“Chad

Chagos Island
Chatham lIsland
Chile

China

Christmas Island
({Indian Ocean)
Christmas, Fanning,
& Washington Is.
(Line Islands)
Clipperton Island
Cocos-Kneeling Is-
land (Australia)
Cocos Island (Costa
Rica)

Colombia

Comoro Island
“Congo Republic
(Brazzaville)
Congo, Republic of
(Leopoldville)
Cook Islands

Corn Island
Corsica

Costa Rica

Crete

Crozet Island

Cuba

Cyprus
Czechoslovakia

83 *Dahomey

84 Denmark

85 Dominica Island
86 Dominican Republic
87 *“East Germany &
East Berlin

East Pakistan
Easter Island
Eastern Caroline Is-
lands

Ecuador

Egypt

El Salvador
England

Estonia

Ethiopia
European Russia
(Moscow)

Faroe Islands
Fatkland Islands
Fernando de Noron-
ha lIsland

Fiji Islands
Fintand

Formosa (Taiwan)
France

Franz Josef Land
French Guiana
French Polynesia
(Tahiti, etc., exc.
Marquesas Is.)
French Somaliland
French St. Martin
“Gabon
Galapagos Island
Gambia

Georgia

“Ghana

Gibraltar

Gilbert, Ellice, &
Ocean Islands
Glorieuse Island
Greece

Greenland
Grenada and De-
pendencies
Guadeloupe
Guam & Cocos Is-
lands
Guantanamo Bay
Guatemala

88
89
90

91
92
93
94
95
96
97

98
99
100

101
102
103
104
105
106
107

108
109
110
111
112
113
114
115
116

117
118
119
120

121
122

123
124

125 Guernsey & Depend-
encies (Channe! Is-
lands)

*Guinea

Haiti

Hawaii

Heard island
Honduras

Hong Kong
Hungary

Iceland

Ifni

India

Iran

Iraq

Ireland

Isle of Man
“Israel

Italy

“tvory Coast
Jamaica

Jan Mayen Island
Japan

Java

Jersey Istand (Chan-
nel Islands)
Johnston Istand
Jordan

Juan de Nova &
Europa Islands
Juan Fernandez Is-
land

152 Kalimantan (Indo-
nesian Borneo)
Kaliningradsk
Kamaran Island
Kazakh

Kenya

Kerguelen Istand
Kermadec Island
Kirghiz

Kure Island
Kuwait
Kuwait-Saudi Arabia
Neutral Zone
Laccadive Island
“Laos

Latvia

Lebanon

Liberia

Libya

126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

148
149
150

151

1583
154
155
156
157
158
159
160
161
162

163
164
165
166
167
168

Countries marked with an asterisk in the listing above are valid for credit only if heard

on or after the dates indicated below.

48 Burundi July 1, 1962

49 Cambodia July 21, 1954
57 Central African Republic August 13, 1960
60 Chad August 11, 1960
72 Congo Republic August 15, 1960
83 Dahomey August 1, 1960
87 East Germany & East Berlin October 7, 1949
110 Gabon August 17, 1960
114 Ghana March 6, 1957
126 Guinea October 2. 1958
140 Israel May 15, 1948
142 lvory Coast August 7, 1960
164 Laos July 21, 1954
42

179
190
199
211
215
216
244
259
267
270
274
308

Mali
Mauretania

Niger

North Korea
North Viet Nam
Rwanda
Senegal
Somalia

South Korea
South Viet Nam
Upper Volta

317 W. Germany, W. Berlin

Mt. Scopus U.N. Ter.

June 20, 1960
June 20, 1960
May 15, 1948
August 3, 1960
June 25, 1950
September 1, 1954
July 1, 1962
June 20, 1960
July 1, 1960

June 25, 1960
September 1, 1954
August 5, 1960
October 7, 1949
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Applicants are urged to bhe careful in listing countries, particularly those which have

changed names in recent years. For example, British North Borneo is now Sabah; Celebes

& Molucca Islands are now Sulawesi & Maluku; Indonesian Borneo is now Kalimantan;
Netherlands New Guinea is now West Irian & Biak Islands; and Madagascar is now Mala-
gasy. New changes will be published in POPULAR ELECTRONICS’ Monthly Short-Wave Report.

169 Liechtenstein 210 Nicaragua 250 St. Vincent Island 287 Switzerland
170 Lithuania 211 *Niger 251 Sabah (British North 288 Syria
171 Lord Howe Island 212 Nigeria Borneo) 289 Tadzhik
172 Luxembourg 213 Niue Island 252 San Andres & Provi- 290 Tanganyika
173 Macao 214 Norfolk Island dencia Islands 2391 Tanna Tuva
174 Macquarie Island 215 *North Korea 253 San Marino 292 Thailand
175 Madeira Island 216 *North Viet Nam 254 Sao Tome & Prin- 293 Tibet
176 Malagasy (Madagas- 217 Northern lreland cipe Islands 294 Togo
car) 218 Northern Rhodesia 255 Sarawak 295 Tokelau (Union)
177 Malaya 219 Norway 256 Sardinia Islands
178 Maldive Island 220 Nyasaland 257 Saudi Arabia 296 Tonga (Friendly)
179 *Mali 221 Orran Sultanate 258 Scotland Islands
180" Malpelo Istand (Muscat) 259 *Senegal 297 Trinidade & Vaz
181 Malta 222 Oman, Trucial, & 260 Seychelles Islands Islands
182 Manchuria Das Islands 261 Sicily, Eolian, & 298 Trinidad & Tobago
183 Manihiki Island 223 Palmyra & Jarvis Is- Ustica Islands Islands
(Danger Island) lands 262 Sierra Leone 299 Tristan da Cunha &
184 Marcus lIsland 224 Panama, Republic of 263 Sikkim Gough Isltands
185 Mariana Islands 225 Papua Territory 264 Singapore 300 Tromelin Isliand
(Rota, Saipan, Tini- 226 Paraguay 265 Sint Maarten, St. 301 Tunisia
an Is., etc.) 227 Pelagian Island & Eustatius, & Saba 302 Turkey
186 Marion & Prince Ed- Pantelleria Islands 303 Turkmen
ward Islands 228 Peru 266 Solomon islands 304 Turks & Caicos
187 Marquesas Island 229 Philippine Islands (British) Islands
188 Marshall Islands 230 Pitcairn island 267 *Somalia 305 Uganda
189 Martinique 231 Poland 268 South Africa 306 Ukraine
130 *Mauretania 232 Portugal 269 South Georgia 307 United States of
191 Mauritius 233 Portuguese Guinea Istand America
192 Mexico 234 Portuguese Timor 270 *South Korea 308 *Upper Volta
193 Midway Island 235 Puerto Rico 271 South Orkney Island 309 Uruguay
194 Moldavia 236 Qatar 272 South Sandwich 310 Uzbek
195 Monaco 237 Reunion Island Island 311 Vatican City
196 Mongolia 238 Revilla Gigedo Is- 273 South Shetland Is- 312 Venezuela
197 Montserrat Island land land 313 Virgin Islands
198 Morocco 239 Rhodes & Dodeca- 274 *South Viet Nam 314 Wake Island
199 “Mt. Scopus U. N. nese Islands 275 Southern Rhodesia 315 Wales
Territory 240 Rio de Oro (Spanish 276 South West Africa 316 Wallis & Futuna ls,
200 Mozambique Sahara) 277 Spain 317 *West Germany &
201 Nauru Island 241 Rodriguez Island 278 Spanish Guinea West Berlir?
202 Navassa Island 242 Romania 279 Spitzbergen 318 West Irian & Biak
203 Nepal 243 Roncador Cay & (Svalbard) istands (Nether-
204 Netherlands (Hol- Serrana Bank 280 Sudan lands New Guinea)
land) 244 “Rwanda 281 Sulawesi, Maluku, & 319 West Pakistan
205 Netherlands Antilles 245 Ryukyu Islands (Oki- Lesser Sunda Is- 320 Western Carolina
(Aruba, Bonaire, & nawa) lands (Celebes & islands
Curacao Islands) 246 St. Helena Island Molucca Is.) 321 Western Samoa
206 New Caledonia 247 St. Kitts & Nevis 282 Sumatra 322 White Russia
207 New Guinea, Terri- Islands 283 Surinam 323 Willis Islands
tory of 248 St. Lucia Island 284 Swan Island 324 Yemen
208 New Hebrides 249 St. Pierre & Migue- 285 Swaziland 325 Yugoslavia
209 New Zealand lon isfands 286 Sweden 326 Zanzibar
The countries listed below have been deleted from this all-time countries list, but credit
may be taken ifor reception (and verification) on or before the dates given.
D1 British Somaliland June 30, 1960 D14 Korea June 24, 1950
D2 Damau & Diu December 19, 1361 D15 Kwantung Peninsula September 2, 1945
gi ga_;‘zig ievtembberalél?gzz D16 Manchukuo September 2, 1945
ritrea cvember 30,
D5 French Equatorial Africa August 16, 1960 2 Newfoyndland & Labrager marc?4311.91349
D6 French India October 31, 1954 DS iPalestine , By L
D7 French Indo-China July 20, 1954 D19 Ruanda-Urundi June 30, 1962
D8 French West Africa August 6, 1960 D20 Saartand December 31, 1956
D3 Germany October 6, 1949 D21 Spanish Morocco (except
D10 Goa December 19, 1961 Ceuta and Melilla) April 6, 1956
D11 Gold Coast March 5, 1957 D22 Tangier October 28, 1956
D12 Italian Somalitand June 30, 1960 D23 Trieste October 25, 1954
D13 Karelo-Finnish Republic July 15, 1956 D24 Viet Nam August 31, 1954
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DX AWARDS PROGRAM

Holders of WPE Monitoring Certificates are eligible
to apply for awards that may be affixed to the cer-
tificate itself. Three awards are now open—one for
25-150 verified countries, one for 20-50 verified
states, and one for 6-12 verified provinces. Details
on joining the WPE Monitor Program will be
found in the March, May, July, September, Novem-
ber (1966) and January (1967) issues of POPULAR
ELECTRONICS. Award application forms appear in
the February, April and November 1965 issues of
POPULAR ELECTRONICS. To qualify for an award,
the steps listed below must be foliowed.

1 Each applicant must be a registered WPE Short-
Wave Monitor and must enter his call letters on
the application form (or facsimile).

2 Each applicant must submit a list of stations
(any frequency or service) for which he has re:
ceived verifications, one for each state, country or
province heard. The list should contain 25, 50, 75,
100, or 150 countries if applying for a country
award, or 20, 30, 40, or 50 states if applying for a
state award, or 6, 8, 10 or 12 provinces if applying
for a province award. The following information
must be furnished in tabular form and in alpha-
betical order by country, state, or province for each
verification.

(a) Country, state, or province heard

(b) Call-sign or name of station heard and
verified

(c) Frequency

(d) Date the station was heard

(e) Date of verification (postmark dates are
acceptable)

(f) For the states award only, indicate whether
the broadcast was a normal transmission
for the class of station received, or a test.

All of the above information should be copied from
the station’s verification. Don't list any verification
you can't supply for authentication on demand.

w

All pertinent verifications, whether QSL cards or
letters, should be carefully packaged and stored
by the applicant until such time as instructions
are received to send in some or all of them for
checking purposes. Instructions on how and to
whom to send the verifications will be given at
that time. Failure to comply with these instruc-
tions will disqualify the applicant.

-~

A fee of 50 cents (in U. S. coin) must accompany
the applicant’'s list of verifications to cover the
costs of printing, handling, and mailing. This fee
will be returned in the event an applicant is found
to be ineligible for any of the awards. Applicants
outside of the United States may send 60 cents
(U. 8.) in coins of their own country if they so
desire. However, please do NOT send any Inter-
national Reply Coupons (IRC's) or personal checks
when applying for an award.

5 Apply for the highest DX Award for which you are
eligible. if, at a later date, you become eligible
for a higher award, then apply for the new award,
following these rules and regulations as before.

6 Mail your verification list, fee, and the application
form (or facsimile) to: Hank Bennett, Short-Wave
Editor, POPULAR ELECTRONICS DX AWARDS,
P. O. Box 333, Cherry Hill, N. J. 08034. Include
in the envelope only those items which are directly
related to your entry for the award. Do not include
an application for a Short-Wave Monitor Certificate
(you are NOT eligible for any of the awards until
you have a Short-Wave Monitor Certificate in your
possession).
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who, through their ability and activity, were
able to verify a certain number of countries.
The program has five grades, with awards
being made for verification of reception of
25, 50, 75. 100. and 150 countries.

Since the inception of this program,
thousands of DX’ers have applied for, and
received, their awards. The awards, printed
in blue and gold, are affixed to their Regis-
tration Certificates.

In 1964 another series of awards was
originated. In this series, similar awards,
printed in red and gold, are given to those
monitors who have verified reception of a
station (any frequency or service) in 20, 30,
40, or 50 states. A resume of rules and regu-
lations covering the country and state awards
program is given at left.

In 1965 a third series of awards was an-
nounced. In this series the awards are
printed in green and gold and are given to
those monitors who have verified reception
of a station (any frequency or service)
in 6, 8 10, or 12 Canadian provinces. A
complete resume of rules and regulations
for this series—and an application form—will
be found in the January, 1966, issue of
PoruLAR ELECTRONICS.

® SWL Clubs. As with most hobbies, spe-
cial clubs have sprung up in Europe and
North America for the purpose of providing
an outlet for SWL news and activities. The
oldest—and possibly one of the largest clubs
—is the Newark News Radio Club, 215 Mar-
ket St., Newark 1. N.J. This club issues a
monthly mimeographed bulletin of about
60 pages which contains detailed up-to-the-
minute information on standard broadcasts,
short-wave broadcasts, FM, TV, amateur,
and other SWL’ing activities. The dues are
$5 a year and a sample bulletin can be
obtained by sending 25 cents in coin to
the club.

The North American Short-Wave Associa-
tion, 1503 Fifth Ave., Altoona, Pa., 16602,
issues “Frendx,” a monthly bulletin devoted
to the usual DX’ing activities as well as
card-swapping. tape corresponding, etc. The
dues are $3 yearly in North America, $4.50
elsewhere. A sample bulletin is 25 cents.

Two clubs that are devoted to broad-
cast-band DX’ing are the National Radio
Club, P. O. Box 63, Kensington Station,
Buffalo, N.Y. 14215, and the International
Radio Club of America, P. O. Box 5181
Terminal Annex, Denver, Colorado 80217.
Both clubs publish 34 bulletins each year,
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and both have dues of $4.00. The latter will
send you the bulletins by first class mail for
$6.00. A sample NRC bulletin is 25 cents.

In Canada, the Canadian DX Club, c/o
Fred Woodley, 160 Tecumseh Ave., East,
London, Ontario, is that country’s largest
organization. The monthly paper, “Cadex,”
is 30-35 pages in length. A flash sheet is
issued during peak DX seasons between
regular issues. The dues are $4 yearly or
$4.60 with the flash sheet. A sample bulletin
is 15 cents or one IRC.

Also in Canada is the Canadian Interna-
tional DX Club, 616 Stewart St., Winnipeg.
Manitoba. The “CIDX Messenger” general-
ly consists of 12-16 pages and contains ed-
itorials, Branch Chapter Reports, Swapper
& Awards columns, Monitor & Hock Shop,
plus current reports. The dues are $3
yearly; a sample bulletin is 10 cents.

In England there are two excellent publi-
cations. The International Shortwave Club,
100, Adams Gardens Estates, London, £ 16,
England, has a monthly four-page (legal-
size) bulletin devoted to short-wave broad-
casting but covering some ham radio
activities. The yearly dues are $1.50 (when
the bulletin is sent via surface mail) or $2
(airmail).

The International Short Wave League,
12 Gladwell Rd., London, N8, England, has
a monthly bulletin of about 30 pages that
covers the broadcast and amateur bands
with additional regular features for the
licensed amateur and the VHF enthusiast.
The yearly dues are $3 (surface mail) or $9
(airmail). If you want to join either of
these British clubs, we suggest you make
payment with an International Money
Order.

® Miscellaneous Information. Listed below
are some valuable publications of interest
to the SWL.

International Broadcast List

The most useful publication for the ac
tive SWL is the Worid Radio TV Hand-
book. Over 300 pages in length, this book
is published annually in Denmark and
contains a list of all AM, FM, TV, and
short-wave broadcasting stations. Included
are call-signs, frequencies, transmitter pow-
er, addresses for QSL cards, program de-
tails, and hundreds of other miscellaneous
items which are important to the short-
wave listener. The English-language edition
is sold via mail order (Gilfer Associates,
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Box 239, Park Ridge, N. J. 07656; $4.95).
A summer supplement is also sold.

AM Broadcast List

Published by O.L. Johansen, the World
Medium Wave Guide is a frequency list
of all AM broadcasting stations operating
between 520 and 1629 kc. The listing is
corrected periodically with special inserts.
Price, $2.10, from Gilfer Associates.

Canadian Directories and Handbook

Two ship and land station radiotelephone
directories are published annually in Cana-
da. These lists are $1 each and include all
shipping, logging, and land stations that
operate on the maritime frequencies.

The Radio Amateur Licensing Handbook,
written by J. E. Kitchin, Regional Superin-
tendent, Radio Regulations, Department of
Transport (Retired) and revised by Inspec-
tor N. J. Smith, Regional Supervising Ex-
aminer, tells how to obtain an amateur
license in Canada. This book sells for
$2.00

The above publications can be purchased
from Radiotelephone Directories of Canada,
Ltd., 3570 West 22nd Ave., Vancouver 8§,
B. C,, Canada.

Books for the Short-Wave Listener

William I. Orr, W6SAI, has written two
books that are proving to be of interest to
the SWL. Better Shortwave Reception is
beamed towards the person who is just
starting in the hobby. There are many ‘do-
it-yourself’ projects that tell how to align
and maintain your receiver; DX tuning
hints for listeners interested in ham band
reception; wiring diagrams for a Q-multi-
plier, preselector, calibrator, etc. The price
is $2.85. S-9 Signals contains information
on inexpensive antennas for radio amateurs,
with sufficient data to enable all antennas to
be cut for the major short-wave bands.
Price, $1.00.

How to Listen to the World

Printed in Denmark, How to Listen to the
World is a popular basic text about how to
start your SWL’ing hobby. Written by the
previous publisher of the World Radio TV
Handbook, it contains general information
on station activities not usually found in
such convenient fashion. Price, $2.75. Order
from Gilfer Associates, the North American
distributor (Box 239, Park Ridge, N.J.
07656). [
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COiNG MOBILE?

93¢

- =60 PRO =GO MARK

Tops for CBers

MARK
STATIC SHEATH'
CB ANTENNAS

eliminate precipitation static*
improve signal-to-noise ratio and
receiver sensitivity up to 20 db

MARK 1l SUPER BEACON
BASE STATION ANTENNA

Wide use has proved ils ability to
step up the efficiency of CB com-
munications. Aperture of 19 ft.
(overall length) makes excellent
use of legal height. Low-angle radi-
ation directs signals to horizon for
longer-range high intelligibility
contacts. Employs full half-wave
vertical radiator, with important
52-ohim impedance maich. VSWR
is below [.5:1 across entire citizens
band. Aluminum radiator with
Static Sheath . Requires no radials
or skirts. Improves performance
over all coaxial and ground plane
antennas. Extremely rugged, and
easy to install.

MARK HW HELIWHIP*®
MOBILE & MARINE ANTENNAS

Allows you to use a shorler antenna
wiih greater efliciency and conven-
ience. Flexible, high-strength,
molded fiberglass core with exclu-
sive Static Sheath*. Helical con-
ductor with uniform current
distribution, top loading, and pre-
cise 52-ohm match. Easy single-
hole mounting. Can be located on
upper portion of vehicle, such as
trunk, fender or hood io obtain
sufficient ground plane for proper

radiation. Performance is far supe- b

ior to whip and loading coil com- E
binations. HW-11 Series in 18-in. ¥

3 ft., 4 ft. and 6 ft. models.

Precipitation Static is caused by
charged particles in the air imping-
Ing 1n g continuous stream on

MARK 11 metal antenna radiator surfaces.

The patenied MARK Static
Sheath* is a tough durable, dielec-
tric plastic covering that eliminates
this static interference.

HW or KW

Tops for Hams

The most versatile, complete
line of mobile antennas for the
amateur market. Complement-
ing the well known line of
standard Heliwhips (160
through 6 meters) are the tri-
band HW-3, which with acces-
sory elements permits instant
choice of three of the bands
from 80 thru 10 meters; and
the KW line of high power
Heliwhips for 40 through 10
meters. Also, the HWD line of
portable or fixed station short
dipoles for 40 through 10
meters, 8 to 16 feet long,
rated 1 KW. CV-3147, CVS-2144
fixed and mobile 2 meter gain
verticals.

MARK PRDUCTS

O/VISION OF DYNASCAN CORPORATION
5439 W. FARGO AVE. » SKOKIE, ILL. 60076 « (312) OR 51500
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HE Federal Communications Commission

classifies amateur radio as a ‘‘service”
with the fundamental aims of improving the
communications art, promoting world peace
and understanding, providing emergency
communications, and giving the United
States a reservoir of self-trained electronic
technicians.

All conscientious radio amateurs subscribe
to the abowe ideals. But most of the time
amateur radio is an electronic magic carpet
which expands our horizons to include the
entire world—a world in which we have a
half-million friends. When we operate-our
amateur stations from our homes or auto-
mobiles, our cares drop away. We are one
with the King of Bhutan, a presidential
candidate, a missionary in & remote African
jungle, a lonely soldier in an overseas out-
post, or with other people just like our-
selves located five miles away or five thou-
sand miles away.

The following pages explain in detail all
the facets of amateur radio. and how you.
too, can enjoy this hobby. But before going
any further, let us inject & word of warn-
ing: every amateur on the air has earned
his license by passing an official examina-
tion ranging from a very simple one for the
Novice license to a very comprehensive one
for the Extra Class license. And this is the
only path open to you to become a radio
amateur. There are no short-cuts.

Now, having issued this warning, let us
hasten to assure you that it is not at all
difficult to pass the examinations connected
with the licenses most radio amateurs aim
for. Welcome to the club.



® From Country to Country. The 400,000-
plus licensed radio amateurs of every con-
ceivable race, color, and creed, stretching
from pole to pole and completely encircling
the globe, may or may not be professional
electronics engineers or technicians. Very
often, the livelihood of these people (com-
monly known as ‘“hams”) is far removed
from electronics. From kings to princes to
mail carriers and brick layers, however,
they are highly skilled, technically qualified
individuals that know the why’s and where-
fore’s of radio communications. Amateur
radio is their hobby; they accept no com-
pensation for efforts expended in learning
radio theory, or providing communications
services in times of disasters to fellow citi-
zens. It is a selfless hobby, offering greater
rewards (so the radio amateurs say) than
any other spare-time activity.

Amateur radio stations are found in
homes, automobiles, boats, and airplanes.
Amateur radio equipment is so useful and
portable that for many years every major
scientific expedition to the unexplored parts
of Africa, Asia, South America, and the
frozen Arctic and Antarctic regions has in-
cluded radio amateurs and their equipment.

Some years ago, radio amateurs traveling
with General Curtis LeMay (himself an ac-
tive amateur), then Commander of the
Strategic Air Command, proved the value
of a specialized form of voice transmission
called “single sideband,” which was later
adopted by all the Command stations of
the U.S. Air Force. The first news of the
disastrous 1964 Alaskan earthquake was
flashed via amateur radio and virtually all
the communications in and out of the dis-
aster areas were handled by amateur radio
during the critical hours immediately after
the quake and tidal waves.

Obviously, there is much more to “ham’
radio than just talking to other hams.
Nevertheless, this talking to other hams, this
so-called “rag-chewing,” serves a very use-
ful purpose. It is one of the most direct and
personal means of communications between
citizens of different countries. In fact, ham
radio represents one of the few contacts
that citizens of the Soviet Union have with
countries beyond the Iron Curtain.

Many amateurs chat regularly with ama-
teurs in other countries, becoming such good
friends that they and their families exchange
personal visits, adding to international good
will. And when we speak of the “romance”
of amateur radio, we sometimes mean that
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literally. Not all hams are men, and it is
fairly common for unattached “OM’s” (male
operators) and “YL’s” (young lady opera-
tors) to meet over the air, then meet in per-
son, and later get married and start raising
their own family of ham operators.

® DX'ing. Radio amateurs tend to find a
certain activity within their hobby that in-
terests them the most. Some become DX’ers
—hams who are primarily interested in es-
tablishing two-way communications (called
“contacts”) with other ham stations in every
nation of the world. With a day-to-day
birth of new nations, principally in Africa,
this has become quite a task. The DX'er’s
challenge is also heightened by the fact
that radio amateurs in numerous foreign
countries are limited as to the amount of
radio equipment that they have available.
In many of the less technically developed
countries, there are few, if any, amateurs.

In order to overcome the latter handicap,
various amateur groups and equipment
manufacturers sponsor “DX-peditions” to
send well-equipped, skilled ham operators to
these “rare” countries and isolated islands
to give as many as possible of the world’s
ham DX’ers the opportunity of working a
“new"” country. A few dozen DX’ers have
managed to make contacts with radio ama-
teurs in over 300 different countries!

® Experimenting. Another group of hams
within the framework of amateur radio are
experimenters and equipment builders.
These hams may build their own TV sta-
tions, or experiment with esoteric forms of
communications, such as facsimile, lasers,
and radioteletype. The ingenuity of ham
experimenters was demonstrated on a world-
wide basis by the famous “OSCAR” satel-
lites. Through the cooperation of the U.S.
Air Force, radio amateurs have piggy-
backed three satellites into space. The first
two OSCAR’s transmitted weak beacon sig-
nals which were heard around the world
until their transmitter batteries wore out.
In March, 1965, OSCAR 111, a much more
sophisticated, 36-pound satellite was launch-
ed. As it whirled through space, it received
and retransmitted 2-meter amateur radio
signals, permitting hundreds of two-way
long-distance contacts, otherwise impossi-
ble, to be made. The OSCAR-Project de-
sign group is now hard at work on OSCAR
IV, which is expected to break all the com-
munications records set by OSCAR III.
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® Public Service. Still other amateurs con-
centrate on the public service aspects of
amateur radio. They offer their services and
equipment to transmit and receive messages
free of charge for the general public—espe-
cially between men in the service of the
United States overseas and their loved ones
at home. Not only are these message-han-
dling services valuable in themselves; they
are even more valuable in the training they
provide for handling vital messages in emer-
gencies.

The greatest pride of every ham is the
knowledge that, time and time again, ama-
teur radio has provided emergency com-
munications during earthquakes, forest fires,
floods, hurricanes, and other disasters when
normal communications circuits have failed
or have been greatly overloaded. Most of
this emergency work has been done as a
purely voluntary amateur effort through the
Amateur Radio Emergency Corps (AREC).
sponsored by the amateurs’ national organi-
zation, the American Radio Relay League,
Inc. (ARRL), in cooperation with the
American Red Cross and other public agen-
cies.

In addition, radio amateurs work with
civil defense agencies through the Radio
Amateur Civil Emergency Service (RACES),
organized under special Federal Communi-
cations Commission regulations that will
permit qualified radio amateurs to operate
their stations even in war time (when all
nonessential radio services are closed down)
as part of the nation’s over-all Civil De-
fense plans.
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The U.S. Air Force has launched three satellites
built by radio hams. Dubbed OSCAR for *‘Orbit-
ing Satellite Carrying Amateur Radio,” the first
two satellites were simply beacons. OSCAR Il
was a translator satellite that simultaneously
rebroadcast signals intercepted in the 2-meter
band. Solar cells recharged the batteries of

OSCAR Ill. WEVKP and W6VMH (above) de-
signed and built much of the OSCAR Il gear.

® Becoming a Ham. The proverbial “doc-
tors, lawyers, and Indian Chiefs” are only
a few members of the radio amateur family.
The 1964 Republican presidential candidate.
Senator Barry Goldwater, K7UGA, is an
active radio amateur, and so is Andy De-
vine, WA7DEG, of radio, TV and movie
fame. Others include school children, house-
wives, beauty contest winners, butchers,
prize-fighters, wrestlers, stock-brokers, nuns,
generals, and princes. Bedridden invalids.
and even blind individuals are active par-
ticipants in this wonderful hobby.

Regardless of nationality, every radio
amateur must prove his ability to operate
a radio transmitting station. This basic re-
quirement is necessary and is spelled out
in several international treaties. Unlike the
CB’ers discussed in another chapter of this
HANDBOOK, hams are permitted to operate
in many countries with up to 1000 watts
input to their transmitters. Also, most are
allowed to vary the frequency of their trans-
missions within certain bands to best suit
communications over distances of many
thousands of miles.

Since hams may construct any or all of
their radio station equipment, the govern-
ments of their respective nations are anxious
to insure that such equipment is always in
good operating condition and that it doesn't
interfere with vital communications services.

For this reason a ham must be techni-
cally qualified and have a full understand-
ing of the “electronics” of his radio station.
In addition, a license to transmit is issued
only after the applicant has demonstrated
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his proficiency in code telegraphy and his
knowledge of certain laws, rules. and regu-
lations which currently pertain to the inter-
national use of the radio waves.

In the United States, the Federal Commu-
nications Commission will issue an amateur
license to any citizen (born or naturalized)
who passes the appropriate radio amateur
examination. Licenses are now available to
applicants in five classes—Novice, Techni-
cian, Conditional, General, and Extra Class.

® Novice License. The purpose of the Nov-
ice Class license is to permit a technically
qualified radio experimenter to ‘“‘get on the
air” and improve his code telegraphy send-
ing and receiving ability. The Novice li-
cense holder is permitted to operate in small
segments of the 2-, 15-, 40-, and 80-meter
ham bands. Novices are limited to a maxi-
mum transmitter power input of 75 watts
(plenty of power to work all over the
United States and many foreign countries),
and their transmitting frequencies must be
controlled by precisely ground—but inex-
pensive—quartz crystals.

To qualify for a Novice license, an ap-
plicant must not have previously held any
class of U.S. amateur radio license. The
license is good for only one year and is not
renewable. In other words, the Novice li-
cense corresponds to an automobile driver
learner’s permit.

Applicants for the Novice privileges must
pass a simple written examination and a
5-wpm (word per minute) code test. As out-
lined further along in this chapter, the Nov-
ice license is available only by mail, and
the examination must be under the direct
supervision of an adult holding a General
Class or higher grade of amateur license
or a commercial radiotelegraph license. An
adult in the service of the United States as
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The headquarters ham station of
the American Radio Relay League
operates under the call of WIAW,
It is located at 225 Main St.,
Newington, Conn.; all hams pass-
- ing through this area are urged
. to visit the League headquarters.

the operator of a manually operated radio-
telegraph station may also supervise the
examination.

® Technician License. The Technician Class
license was established to permit experi-
mentation with electronic transmitting
equipment in the higher frequency bands.

To qualify for a Technician license, you
must pass a 5-wpm code test and the
standard written test for a General Class
license. The written examination is more
difficult than that for the Novice license,
but most applicants pass it readily after
a few months of spare-time study. Inciden-
tally, you can apply for a Novice and a
Technician license at the same time, or for
a Novice license first and then a Technician
license at a later date. But you cannot ob-
tain a Novice license after you have obtain-
ed a Technician license.

The Technician license is issued by mail
under the same conditions set forth for the
Novice examination.

® General License. A General Class radio
amateur license currently grants the licensee
all available operating privileges for five
years. Acquiring this license requires pass-
ing the same written test as for the Techni-
cian Class license. However, the code re-
quirement is 13 wpm, as opposed to the
5-wpm requirement of the Novice and Tech-
nician licenses.

The applicant for a General Class license
must personally appear at an examination
point maintained by the Federal Communi-
cations Commission. Both the written and
code tests are given by FCC personnel.

@ Conditional License. If you live more
than 175 miles from the nearest FCC ex-
amination point or are unable to travel
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because of protracted physical disability,
or if you are living overseas, you can ob-
tain General Class operating privileges by
passing the standard General Class exami-
nation under the supervision of a volunteer
examiner following the procedures govern-
ing the Novice and Technician exams.

@ Extra Class License. When you have held
a General or Conditional Class license for
two years, you may apply for an Extra
Class license. The requirements for this
license are an ability to send and receive
the code at a speed of 20 wpm and to pass
a comprehensive written examination cover-
ing advanced amateur radio techniques. At
present, except for the prestige involved
(and any amateur who earns this license
has a right to feel proud), there is nothing
to be gained by qualifying for the Extra
Class license. But, as explained below,
this situation may soon be changed.

® License Changes. In a sweeping revision
of the amateur regulations in 1951, the Nov-
ice, Technician, and Extra Class amateur
licenses were introduced. Also, General and
Conditional Class license holders were
granted phone privileges on all amateur
bands. Before the 1951 change, the Ad-
vanced Class license was required to use
phone on 75 and 20 meters (there was no
40-meter phone band nor a 15-meter ama-
teur band in those days). Since then, the
Advanced Class license has been issued on
a renewal basis only and has offered no
operating privileges over those of the Con-
ditional/General Class licenses.

In the spring of 1965, the FCC proposed
another revision and updating of the ama-
teur licensing structure. Although there
will undoubtedly be modifications before
the new regulations go into effect in a year
or so, the FCC proposes to: (1) grant all
amateur privileges only to Extra Class li-
censees; (2) create a new “First Class” li-
cense which will grant full amateur operating
privileges, except the right to use radiote-
legraphy in the lower 50 kc. of the 80-, 40-
20-, and 15-meter amateur bands—this li-
cense will replace the old Advanced Class
license; (3) permit General and Conditional
Class licensees to operate radiotelephones
in half of the 80-, 40-, 20-, and 15-meter
phone bands, in all but the lower 250 kc.
of the 50-mc. (6-meter) band, in all but
the lower megacycle of the 144-mc. (2-
meter) band, and in all other phone bands
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—in addition, they will have full radiotele-
graph privileges, except in the lower 50 kilo-
cycles of the 80-, 40-, 20-, and 15-meter
bands; and (4) issue the Novice Class li-
cense for a 2-year, non-renewable period
but without the right to operate phone on
two meters. Except for the loss of the right
to operate in the lower 250 kc. of the 50-mc.
band, there are no changes proposed for
the Technician licensee.

To qualify for the new First Class license,
as it now stands, the amateur must have
one year of operating experience and pass
both a 16-wpm code test and a written ex-
amination half way in difficulty between
the present General/Conditional/Technician
examination and the Extra Class examina-
tion.

® Call-Signs. If the new regulations are
adopted as proposed, Novice and General
Class call-signs will be unchanged. Con-
ditional call-signs will begin with the letters
WC or WD, and Technician call-signs will
begin with WT or WU. First Class and
Extra Class licensees will have call-signs
consisting of one or two letters before the
call area numeral and two letters after the
numeral. The prospect of having their call-
signs changed worries many presently li-
censed amateurs more than any of the other
proposed changes.

Don’t be concerned about these proposed
changes. It will be one year after any
changes are adopted before they start going
into effect and two years before they go
fully into effect. The proposals will not
force any licensed amateur to leave the air.
Rather, the new regulations are designed to
offer amateurs an incentive for gradually
improving their knowledge and skills by
granting those who do so more operating
frequencies.

® License Fees. No fee is charged for a
Novice license, but a $4 fee is charged the
applicants for other classes of amateur li-
censes and for license renewals. Application
fees are not refunded, even if the applicant
fails to qualify for the license he applies
for. License modification—such as a change
of address—entails a $2 fee, and upgrading
a license—say from Technician to General
Class—requires the $4 fee.

® Applying for Your License. When you
are ready to apply for your Novice, Tech-
nician, or Conditional Class license, care-
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WASHINGTON, D.C. 20

APPLICATION FOR AMATEUR RADIO STATION AND/OR OPERATOR LICENSE
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Amateur License Application Form 610, which must be used in applying
for a station and/or operator's license, looks like this. The reverse
side of the form is used to change the address of a licensed station.
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fully follow these procedures: Write to the
Federal Communications Commission of-
fice nearest you (you’ll find the address in
your phone book) and request Amateur
License Application Form 610.

Carefully choose a person to act as your
volunteer examiner. When your Form 610
arrives, the volunteer examiner will give you
your code test. It consists of two parts—a
5-minute code transmission at the specified
speed (5 wpm for the Novice and Techni-
cian licenses; 13 wpm for the Conditional
license) which you must copy for at least
one minute (60 consecutive seconds) with-
out error or omission, and a sending test.
The Novice/Technician code test contains
no punctuation marks or numerals; the
Conditional/General test contains both, with
each one being counted as two letters.

If you fail the code test, the examination
stops immediately without further ado. But
if you pass, you fill out your Form 610 and
give it to the volunteer examiner. Also, if
you are applying for a Technician or Con-
ditional Class license, you hand the exam-
iner your $4 license fee in the form of a
check or money order payable to the Fed-
eral Communications Commission. (No fee
is required of Novice license applicants.)

The volunteer examiner will then write a
letter to the Federal Communications Com-
mission, stating that you passed the code
test under his supervision and requesting
the necessary material for giving you the
written examination. In addition, his letter
will state his qualifications to act as a vol-
unteer examiner and will include both his
and your names and mailing addresses.
After signing the letter, the examiner will
mail it, your application Form 610, and
your license fee (if any) to the Federal
Communicataions Commission, Gettysburg,
Pa. 17325 within 10 days of the time when
you passed the code test. A suggested form
for the examiner’s letter to the FCC appears
on this page.

Upon receipt of the letter, the FCC will
mail the necessary examination papers di-
rectly to the volunteer examiner, who will
be responsible for conducting the examina-
tion and returning the papers to the FCC.
If for any reason you fail to take the exam-
ination within the specified time (normally
within 20 days of the time it was mailed
by the FCC), he will return the unopened
examination envelope to the FCC. Your ap-
plication fee will not be returned, however.

In conducting the written examination,
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Examiner's name
Examiner’s street address
City, State, and Zip Code
Date

Federal Communications Commission
Gettysburg, Pa. 17325

Gentlemen:

, have been asked by
(msert appllcant s name and malhng address)
to act as his volunteer examiner for his
(insert Novice, Technician, or Con-
dmonal) C|ass amateur operator license exami-
nation. His completed #610 application form
and license fee (if required) are enclosed. Mr.
. demonstrated to me his ability
to send and receive the radiotelegraph code at
a speed of ... ... words per minute on
(insert date).

Please send me the necessary material to
administer the ... . Class examina-
ation to Mr.

| am over 21 years of age and (add one of the
following) | hold an amateur operator license

of the ... . ... (insert General, Advanced,
or Extra) Class, dated , and my
amateur call-sign is ... . (or) | hold
commercial radlotelegraph license number

dated ... (or) | am employed at

in the service of the United
States as the operator of a manually operated
radiotelegraph station.

To the best of my belief and knowledge all
the above information is correct.

Examiner's signature
Examiner’'s name and permanent address
(print clearly) B

Although the examiner’s letter need not be
precisely in this form, the above sample
contains all of the material required by
the Federal Communications Commission
from a volunteer examiner requesting the
written examination material for the Nov-
ice, Technician, or Conditional Class li-
cense exam as described on this page.

the examiner will open the sealed envelope
containing the examination and will hand
the contents (20 multiple-choice questions
for the Novice test or 50 multiple-choice
questions for the Technician/Conditional
Class test) and the answer sheet to you.

After signing each examination sheet and
the answer sheet, you select an answer to
each question from the five possible answers
listed and black in the corresponding square
on the answer sheet.

When you have finished the examination,
the examiner will certify that you com-
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pleted the examination in his presence with-
out help. He will then place the material
in a large stamped envelope (furnished
by you) which he will mail to the Federal
Communications Commission, Gettysburg,
Pa. 17325.

If you pass the examination, your license
and assigned call letters will arrive in a
few weeks. If you should fail the exam,
don’t feel too bad; you can study a little
more and try again 30 days later. In fact,
if you fail a by-mail exam, you can appear
before an FCC examiner and try for your
General license without any waiting period
at all.

® General Class Examination. Exactly the
same procedure is followed when you take
the General Class examination as for the
by-mail exams, except that an official FCC
representative conducts it and the written
examination follows the code test.

If you take the examination at a regular
FCC office, it is not necessary to make a
prior appointment; nevertheless, it is a good
idea to write ahead of time for your Form
610 application blank and the suggested
date on which you should appear, because
published dates are sometimes subject to
change.

Should you plan to take the examination
at any of the other points where the FCC
conducts amateur exams quarterly, semi-
annually, or annually, it is necessary to
write in advance to the Engineer-in-Charge
of the FCC District in which the examina-
tion is to be held for your Form 610 and
exact information as to where and when the
exam will be held. You mail the filled-in
610 application form and your application
fee back to the Engineer-in-Charge at least
a week ahead of the scheduled examination
date. You will then be told where and
when to appear to take the examination.

® Hardship Conditions. If you are apply-
ing for a Conditional Class license because
a permanent physical handicap makes it
extremely difficult or impossible for you to
travel to the examination point, obtain a
doctor’s certification of your physical con-
dition and give it to your volunteer exami-
ner so that he can include it with your ap-
plication blank and his letter to the FCC.

® Special Call-Signs. Except under very
special circumstances, all amateur call-signs
are issued in sequence. There are two ex-
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ceptions to this rule. An old-timer who
previously held a “2-letter” call, such as
“W9AA,” will be re-issued his old call-sign
(if he passes the exam) provided that it is
not currently assigned; otherwise, the near-
est unassigned 2-letter call-sign will be as-
signed. If you previously held an amateur
call-sign which is not now assigned and has
not been assigned in the past five years, you
may apply for reassignment of your old call-
sign.

A bona-fide amateur radio club may
apply for the call-sign of a deceased club
member as a new call-sign for the club’s
amateur radio station in his memory. Also,
an amateur group may apply for a special
unassigned temporary call-sign for an ama-
teur station installed as an exhibit at a
fair, convention, or similar gathering.

Under any of the above conditions, a for-
mal application for the special call-sign ac-
companied by a $20 fee must be filed.

If you hold other than a Novice license.
you will automatically retain your present
call-sign when you renew your license, pro-
vided that your renewal application is made
before your current license expires. A
one-year grace period after the license ex-
pires is allowed. After this period, the call
may be reassigned to another applicant.

If a Novice qualifies for a higher grade
license before his current license expires, he
will be i1ssued a ‘‘counterpart” call-sign—the
same suffix letters with a different new prefix.
For example, if the current WNIEGQ (if
there is one) earned a higher grade license,
he would be assigned call letters like
WBIEGQ. Once a Novice license expires,
however, its call-sign is immediately avail-
able for reassignment, and there is no hope
of a previous holder obtaining its counter-
part (except by accident) even if at some
later date he qualifies for a higher grade
license.

® Learning the Code. Many prospective
hams consider having to learn the code in
order to obtain a ham license a waste of
time, because they plan to operate phone
exclusively when they get their licenses.
Nevertheless, international treaties require
that everyone must learn the code to get a
license. Fortunately, the task is not nearly
as difficult as most people believe. Further-
more, learning the code does have several
definite advantages.

For example, a code transmitter is sim-
pler and less expensive than a phone trans-
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WHERE AMATEUR RADIO EXAMINATIONS ARE GIVEN

General and Extra Class amateur examinations are offered at the Federal Communi-
cations Commission’s district offices listed below at the times shown. The number in
parentheses following the city is the district number. Listed at the bottom of the page
are other cities where General and Extra Class examinations are offered quarterly (Q),
semiannually (S). and annually (A). The number of the FCC district in which

the city is located follows in parentheses.

Write to the Engineer in Charge, Federal

Communications Commission, of the appropriate district for precise information on the
time, date, and exact location of the next scheduled examination. You may take the exam-
ination at any of the listed locations, but you must make prior arrangements with the dis-
trict office. No prior arrangements are necessary for examinations at the district offices
themselves unless otherwise stated. No examinations are given on legal holidays, and
when a legal holiday falls on a Saturday, all Federal otfices are closed the day before.

Alabama, Mobile (8M) 439 U.S. Court & Custom
House. Wednesdays, by appointment.

Alaska, Anchorage (23) 55 U.S. Post Office Bldg.
and Court House. By appointment.

California, Los Angeles (11) Mezzanine 50, 849 S.
Broadway. Wednesdays at 9 am. and 1 p.m.

California, San Diego (11SD) Fox Theater Bidg. 1245
7th Ave. Wednesdays, by appointment.

California, San Francisco (12) 323-A Custom House,
555 Battery St. Fridays at 9 a.m.

California, San Pedro (11SP) 1300 Beacon St. Wed-
nesdays at 8 a.m.

Colorado, Denver (15) 521 New Custom House, 19th
between California & Stout Sts. First and second
Thursday of month at 8 a.m.

District of Columbia, Washington (24) Room 204, 521
12th St.. N.W. Tuesdays and Fridays. Code test at
9am.and 1 p.m.

Florida, Miami (7) 51 S.W. First Ave. Thursdays.

Florida, Tampa (7T) 738 Federal Office Bldg., 500
Zack St. By appointment.

Georgia, Atlanta (6) 2010 Atlanta Merchandise Mart,
240 Peachtree St., N.E. Tuesdays and Fridays at
8:30 a.m.

Georgia, Savannah (6S) 238 Post Office Bldg. By
appointment.

Hawaii, Honolulu (21) 502 Federal Building. Tuesdays,
Wednesdays, Thursdays, at 8 to 9:30 a.m. and by
appointment.

Nlinois, Chicago (18) 1872 New U.S. Court House &
Federal Office Bldg.. 219 S. Dearborn St. Fridays
at 9 am.

Louisiana, New Orleans (8) 825 Federal Office Bidg..
600 South St. Mondays at 8:30 a.m.

Maryland, Baitimore (4) 415 U.S. Custom House, Gay
& Water Sts. Mondays and Fridays, 8:30 to 10 am_,
and by appointment.

Massachusetts, Boston (1) 1600 Custom House. Wed-
nesdays, Thursdays, and Fridays, 8:30 to 10 a.m.

Michigan, Detroit (19) 1029 New Federal Building.
Wednesdays and Fridays at 9 a.m.

Minnesota, St. Paul (16) 208 Federal Courts Bldg.,
6th and Market Sts. Fridays at 8:45 a.m.

Missouri, Kansas City (17) 3100 Federal Office Bldg.,
911 Walinut St. Fridays at 8:30 a.m. to 11 a.m.

New York, Buffalo (20) 238 Federal Bldg., Ellicott &
Swan Sts. First and third Friday of month at 9 a.m.

New York, New York (2) 748 Federal Bldg., 641 Wash-
ington St. Tuesday through Friday (examination
must be started before noon).

Oregon, Portland (13) 441 U.S. Court House, 620 S.W.
Main St. Fridays at 8:45 a.m.

Pennsylvania, Gettysburg 334 York St. By appoint-
ment.

Pennsylvania, Philadelphia (3) 1005 New U.S. Custom
House. Mondays thru Wednesdays, 9 to 10 a.m.

Puerto Rico, San Juan (22) 322-323 Federal Bldg. Fri-
days at 9 a.m.

Texas, Beaumont (9B) 301 Post Office Bldg., 300 Wil-
low St. Tuesdays, Wednesdays, Thursdays, 9 a.m.,
and by appointment.

Texas, Dallas (10) 1314 Wood St. Tuesdays at 9 a.m.

Texas, Houston (9) New Federal Office Bidg., Room
5636, 515 Rusk Ave. Tuesdays. 8 to 10 a.m.

Virginia, Norfolk (5) 405 Federal Bldg. Fridays, 9 a.m.
to 4.30 p.m.

Washington, Seattle (14) 806 Federal Office Bldg.,
First Ave. & Marion St. Fridays. Code test at 9 a.m.

Albuquerque. N. M. (S) (15)
Amariilo, Texas (A) (10)
Bakersfield. Calif. (A) (11)
Bangor, Maine (A) (1)
Billings, Mont. (A) (14)
Birmingham, Ala. (Q) (6)
Boise, ldaho (S) (13)
Charleston, W. Va. (Q) (19)
Cincinnati, Ohio (Q) (19)
Cleveland, Obio (Q) (19)
Columbus, Ohio (Q) (19)
Corpus Christi, Texas (Q) (9)
Davenport, lowa (Q) (18)
Des Moines, lowa (Q) (17)
El Paso, Texas (A) (10)
Fairbanks, Alaska (S) (23)
Fort Wayne, Ind (Q) (18)
Fresno, Calif. (Q) (12}
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OTHER EXAMINATION POINTS

Grand Rapids, Mich. (Q) (19)
Great Falls, Mont. (A) (14)
Hartford, Conn. (S) (1)

Hilo, Hawaii (A) (21)
Indianapolis, Ind. (Q) (18)
Jackson, Miss. (S) (8)
Jacksonville, Fla, (S) (7)
Jamestown, N. D. (A) (16)
Klamath Falls, Oreg. (A) (13)
Knoxville, Tenn. (Q) (6)
Lihue, Kuai, Hawaii (A) (21)
Little Rock, Ark. (Q) (8)
Louisvilte, Ky. (Q) (18)
Marquette, Mich. (A) (16)
Mempbhis, Tenn. (Q) (6)
Milwaukee, Wis. (Q) (18)
Nashville, Tenn. (Q) (6)
Oktahoma City, Okla. (Q) (10)
Omaha, Neb. (Q) (17)

Phoenix, Arizona (Q) (11)
Pittsburgh, Pa. (Q) (20)
Portland, Maine (S) (1)
Rapid City, S. D. (A) (1)
Roanoke, Va. (S) (5)

St. Louis. Mo. (Q) (17)

Salt Lake City, Utah (Q) (15)
San Antonio, Texas (Q) (9)
Schenectady, N.Y. (Q) (2)
Sioux Falls, S. D. (Q) (16)
Spokane, Wash. (S) (14)
Syracuse, N.Y. (Q) (20)
Tucson, Ariz. (S) (11)

Tulsa, Okla. (Q) (10)
Watluki, Maui, Hawaii (A) (21)
Williamsport, Pa. (Q) (20)
Wilmington, N.C. (S) (5)
Winston-Salem, N.C. (Q) (5)
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mitter of equal power; in addition, a code
transmitter will “get through” under condi-
tions that make phone transmissions use-
less. Finally, code operation has a fascina-
tion of its own, and many thousands of
hams use it in preference to phone.

As a matter of interest, the international
amateur regulations do permit the FCC to
issue no-code amateur licenses for frequen-
cies above 144 mc. However, there is no
evidence at present that the FCC has any
intention of ever issuing such a license.

® Personal Instruction. Undoubtedly, the
best way to learn the code is with the aid
of a good teacher, either individually or in
a code class. Listed on the following pages
are many ham clubs which offer amateur
code (and theory) lessons. If you live near
one of them, no more need be said. Other-
wise, you may be able to find a ham in
your neighborhood willing to give you a
hand.

The preferred method of learning the code
goes something like this: The teacher taps
out a letter in code on his code practice os-
cillator at a speed equivalent to approxi-
mately 15 words per minute, followed by
a voice announcement of the letter sent.
After several repetition: to implant the
letter in your mind, the teacher l:eys the
letter a few times without the voice an-

duced in the same manner, while the teacher
repeats the previously introduced letters.
For your part, you write down every letter
(never the dots and dashes) you recognize.

Because the individual letters are sent
rapidly, you are forced to learn them by
their overall sound—not by individual dit’s
and dah’s. The long space between letters
gives you time to write down each letter.
Assuming lessons of an hour'’s duration,
five or six letters can usually be learned
thoroughly in the first lesson. A couple
more can then be added in each subsequent
lesson.

By the time you learn the alphabet using
this method, you’ll probably be able to
copy the code at a speed in excess of 5
wpm. From this point on, regular daily
copying practice—half an hour a day is fine
~will bring your copying speed up to the
General Class level. Of course, with a Nov-
ice license, you can get this practice on the
air while making actual contacts.

Incidentally, while there are no numerals
or punctuation marks required in the Nov-
ice code test, you had better learn the nu-
merals at least. After all, it’s impossible to
copy addresses, call letters, or signal reports
without them.

® Recorded Code Courses. Virtually as
good as a personal code teacher are the

nouncement. Additional letters are intro- code courses recorded on phonograph rec-

A0 am N @a» o i
SEamoeoce °C o a» e 2
Caveamoe P oa»a»o 3
Dadee Q b a» o a» a
E o R O @® o 5
Feoado s o000 6
Camase T ame 7
Heeoeoe Uoo am 8
I ee vV oooam s
J o ab a» e w o b a» &
K B o a» X a0 0 @a»

Leam oo Y b o a» a»

M a» a» Z aap @» 00

WAIT (AS) o aaD 0 0 @
PERIOD @ B © GID ¢ &
COMMA D G ¢ 0 & G
FRACTION BAR (/) GID © 6 @& ©
ERROR 06 00000600

QUESTION MARK

DOUBLE DASH (BREAK) GID © ¢ ¢ @
END OF MESSAGE (AR) @ GID © @D ©

INVITATION TO TRANSMIT G ¢ &

END OF TRANSMISSION (SK)e e ¢ @b 0 a»

Morse code is not as fearsome as it looks at first. Transmission and reception of
punctuation is not required to pass a Novice ham examination. Speciat letter groups
such as AS and SK are transmitted without spacing between letters; when writ-
ten or printed, these groupings are identified by a bar drawn over the two letters.
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ords, magnetic tapes, or on punched-paper
tapes for use on special code machines.
However, it’s easy to memorize such a course
sufficiently to allow you to anticipate
what’s coming next, giving you an exag-
gerated idea of your copying ability. This
problem can be alleviated to some degree
when two or more students are studying to-
gether by each getting a different course and
exchanging them frequently.

® Other Methods. Lacking a teacher or a
recorded code course, you can memorize the
code from a printed chart or cards and get
your copying practice by listening on your
short-wave receiver. Just remember that a
dot is never a dot—it’s a dit. Similarly, a
dash isn’t a dash, but a dah. (Dit and dah

50.7, and 1458 mc. On Sunday, Mon-
day, Wednesday, and Friday, the transmit-
ting speeds are 5, 715, 10, 13, 20, and 25
wpm. On the other nights, the speeds are
15, 20, 25, 30, and 35 wpm. In addition to
these sessions, W1AW also transmits an
“early” code-practice session between 7:30
and 8:00 p.m. at speeds of 10, 13, and 15
wpm. Incidentally, even after you get your
Novice license, copying W1AW’s code-prac-
tice sessions regularly will speed up the
process of increasing your code speed to the
13-wmp General Class requirement.

Station W1AW is audible throughout the
United States (and other parts of the
world) on one or more of its transmitting
frequencies; 3.555, 7.085, and 14.1 mec. are
received best in most sections of the coun-

A tape recorder is valuable to the beginner or Novice class ham aspiring for a license or higher grade. Play-
back of your own sending points cut obvious errors in character formation and spacing. Practice tapes are
available from a few manufacturers; you can make your own by picking code practice stations off the air.

approximate the actual sound of the code.)
When learning a character, such as A, don’t
say dit space dah but snap the whole char-
acter out as a unit—didah.

Unfortunately, memorizing the code by
sight and being able to copy it well by ear
are many hours of practice apart. Never-
theless, this is the way a large percentage
of hams learn the code.

One very good way to get the necessary
practice to build up your copying speed is
to copy the daily code-practice transmis-
sions from W1AW, the ARRL headquarters
station, at 9:30 p.m. local time (EST in
the winter, EDT in the summer). Fre-
quencies used are 1.805, 3.555, 7.085, 14.1,

1966 Edition

try. You can identify the station by the
transmission of “QST QST QST DE W1AW
WI1AW WI1AW,” repeated in code before the
start of the actual code practice.

Other ham stations also send code prac-
tice, although their schedules change rather
frequently; a request to the ARRL will
bring the latest list of these volunteer prac-
tice stations to you. Of course, you can also
copy other hams in regular communications
for practice. You're ready for the code test
when you consistently copy at a speed 3
wpm faster than the test speed; without
this ‘“‘cushion,” you may fail the test.

(Continued on page 62)
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WHERE YOU CAN OBTAIN CODE AND/OR THEORY LESSONS

The amateur radio clubs listed below offer code and/or theory courses for pro-
spective hams. They are listed alphabetically by state and city, and the person
named (wherever possible) is the one to contact for further information. Some of
these clubs may have recently finished their courses and others may be in the

Birmingham A.R.C.
Box 603
Birmingham, Ala.

Huntsville A.R.C, Inc.
Wm. C. Probus, WAdDBQ
2607 Woodview Dr., S.E.
Huntsville, Ata.

Montgomery A.R.C.
W. P. Sides, W4AUP
Fleming Rd.

Route 1, Box 88
Montgomery, Ala.

Valley AR.C.

Ray Tucker, K4SDN
c/o Research Div.
Shawmut, Ala.

Alabama & Georgia A.R.C.
William Byrd, WA4EXB
Route 2, Box 128
Tuskegee, Ala.

Anchorage A.R.C.
Grace DI“IOn KL7DLA
Box

Anchorage Alaska

Arizona A.R.C.
Dean Norris, K7TNW
4515 E. Montecito
Phoenix, Ariz.

Fort Smith A.R.C.

J. P. Freeman W5HOT
1800 South *'T*" St.
Ft. Smith, Ark.

Anaheim A.R.A.

James R. Fountain, K6AFP
Box 2242

Anaheim, Calif.

South Bay A.R.S.
Box 73
Bonita, Calif.

LERC A.R.C.

Wm. G. Welsh, WABTVL
2814 Empire Ave.
Burbank, Calif.

West Valley A.R.A.
Edw. H. Wall, WA6LUQ
Box 784

Campbell, Calif.

lnt:ian Wells Valley A.R.C.,
nc.

Box 5421

China Lake, Calif.

Mount Diablo A.R.C.

John Howell, WABMIE

Box 1122
Concord, Calif.

Tehama County A.R.C.
lan M. Evans, K6SKG
324 West St.
Corning, Calif.

Dunsmuir A.R.C.
R. Rains, W610M
Dunsmuir, Calif.

Fullerton R.C.

Paul Broden, WB6CDY
Box 545

Fullerton, Calif.

Orange County A.R.C.
Dave Yap

8542 Orinda Circle
Huntington Beach, Calif.

Inglewood A.R.C., Inc
Box
Inglewood, Calif.

Lakewood R.C.

C. B. Mitchella, WBBAEV
5442 Harco St.

Long Beach, Calif.

Edison A.R.C.

Robt. H. Lyon, WAGDTG
Box 351

Los Angeles, Calif.

Palo Alto A.R.C.
C. C. Noyer, K6PDI
Box 911

Menlo Park, Calif.

Estero R.C.

Mrs. Edith Barnes
Box 56

Morro Bay, Calif.

Oroville A.R.S.

A. W. Fuller, W6AF
Box

Oroville, Calif.

Santa Barbara A.R.C.
John Whitaker, WB6I1AK
Box 273

Santa Barbara, Ca)if.

General Dynamics Convair Rec.

Assn. AR.C.
Fred W. Franz, WAGHVB
Box 11023
San Djego, Calif.

Helix A.R.C.

Wes Dey, WEYST
5695 Regis Ave.
San Diego, Calif.

North Shores A.R.C.

David E. Atkinson, WB6MRK
3117 Briand Ave.

San Diego, Calif.

National City A.R.C.

Doug. Decker, Jr., WABTAD
5901 Streamwood Dr.

San Diego, Calif.

San Francisco R.C.
George Spindler, W6HSA
2571 38th Ave.

San Francisco, Calif.

San Gabriel Valley R.C., Inc
Stanley Fedora, WAGIDV
Box 45

San Gabriel, Calif.

Marin A.R.C.

Jim French, WB6KHI
712 Fifth Ave.

San Rafael, Calif.

Marina A.R.C.
Sec-Treas.
Box 2112
Torrance, Calif.

Tulare County A.R.C., Inc
John Williams, K6VWY
1413 E. Alpine

Tulare, Calif.

Satellite A.R.C.

Edward W. Woodward, WB6IP!
Box 1615

Vandenberg AFB, Calif.

San Fernando Valley R.C.
Technical Chairman

Box 3161

Van Nuys, Calif.

Western Slope R.C.
E. Fleming, WOHMK
328 Gunnison Ave.
Grand Junction, Colo.

Weld County R.C.
Dennis Quirk, WAGELB
2524 13th

Greeley, Colo.

Lamar AR.C.

Lee Robinson, WBIDX
105 E. Elm

Lamar, Colo.

Westchester A.R.A.
Michael J. Kutesh, K10N)
46 High St.

Byram, Conn.

Cromwell AR.S.
Gordon Russell, WA1BC)
13 Grace Lane
Cromwell, Conn.

Eastern Conn. A.R.A.
Millie Beaudreau
Box 155

Danielson, Conn.

Shoreline A.R.C.
Julius E. Heck, KILBG
Town Hall

Essex, Conn.

Meridien A.R.C.

Dave Swedock, KIWJL
77 Oak St.

Meridien, Conn.

South Eastern A.R.A.
C. Whitaker, WILAZ

384 Dawson St.

New Bedford, Conn.

Central Connecticut A.R.C.
Chester Gorski, KIMYQ

25 Hatch St.

New Britain, Conn.

Tri-City A.R.C., Inc.
Jack Horner, W1AIP
Crocker House Hotel
New London, Conn.

A. R. Emergency Corps of
Norwalk

Ralph W. Baord. K1FJV

42 Eagle Rd.

Norwalk, Conn.

Shelton Emergency R.A.
James Geddes
62 Wakeley St.
Shelton, Conn.

Stratford A.R.C.

John Peleponuk, WN1CDM
Boothe Memorial Park
Stratford, Conn.

CQ R.C.

William P. Baldyga, K1YGS
142 Torrington Hts Rd.
Torrington, Conn.

Kent County A.R.C.
Howard H. Kiemetz

23 Saxton Rd., Kent Acres
Dover, Del.

Delaware A.R.C.

Arthur F. Wildblood, K3NHL
Meeting House Rd.
Hockessin, Del.

First State A.R.C.
George A. Moyer, Jr., W3URR
11 Orchard Lane
Wilmington, Del.

Manatee A.R.C., Inc.
J. D. Felsenheld, K4ABY
3404 27th St. West
Bradenton, Fla.

Hialeah A.R.C.

Roland Livernois, WA4EJP
17131 N. W. 46th Ave.
Carol City, Fla.

Daytona Beach A.R.A.
Frank R. Miley, WA4SYH
Box 1608

Daytona Beach, Fla.

Eglin AR.S.

Frank M. Butler, Jr., WARKH
Box 1773

Eglin AFB, Fla.

Tamiani A.R.C.

Lyman B. Widney, K4YHU
Box 476

Englewood, Fla.

Ft. Pierce R.C., Inc
Earl Snyder

Box 5

Ft. Pierce, Fla.

Everglades AR.C., Inc.
A. McEwan, WAAREN

16245 S.W. 304th St.

Homestead, Fla.

North Fla. A.R.S.,

M. Louise Chandler WMKLN
7642 Laura St.

Jacksonville, Fla

West Palm Beach R.C.
Winslow Hall, WA4KKW
420 10 Ave. North
Lake Worth, Fla.

Orlando A.R.C.
Evalyn Shea, K4UIZ
736 Alfred Dr.
Orlando, Fla.
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middle of their current courses.

In either event, you can sign up for the next

scheduled course. In the meanwhile, join the club—your fellow club members will
undoubtedly help you obtain your license. There are also amateur radio clubs in
Canada that offer similar code and/or theory classes.

Azalea City Wireless Club
George J. Duck, WAPSY
Box 796

Palatka, Fla.

Panama City A.R.C.
Charless Wooten, WA4IMC
1123 Grace Ave.

Panama City, Fla.

St. Petersburg A.R.C.
Box 4026
St. Petersburg, Fla.

Sarasota A.R.A.
David E. Hollinger, WA4KIG/
W8IBT

3901 Bahia Vista St.
Sarasota, Fla.

Tampa A.R.C., Inc.
Earl Miller, KAHFF
943 Cimmeron Dr.
Tampa, Fla.

Atlanta Society of Teenage
Radio Operators

Shetia Payne

5080 Roswell Rd.

Atlanta, Ga.

A.R.C. of Augusta, Ga.
Gw. Green, WA4NNC
Box 3072

Augusta, Ga.

Columbus A.R.C., Inc.
Gordon Donahue, WA4JES
5828 Dearborn Ave.
Midland, Ga.

Kennehoochee A.R.C.
William T. Cantrell, WA4GPA
456 Pinehurst Dr.

Smyrna, Ga.

Northwest Georgia A.R.C.
Jerry R. Prince, KARHT
503 Vine Ave.
Summervilie, Ga.

Thomasville A.R.C., Inc.
Don Singletary, WA4BQA
757 Remington Ave.
Thomasville, Ga.

Aberdeen A.R.C.

Dee N. Monsen, K7MNZ
Box 105

Aberdeen, Idaho

Argonne R.C.

William A. Karraker, WOAVE
Bldg 362, Room E 216
9700 S. Cass

Argonne, 1.

Amateur Radio Course
Aurora East High School
Ray L. Sherwood, Pres.
Fox River Radio League
727 Garfield

Aurora, 1.

9th Area R.C.

Frank Wisniewski, W9ZIV
2752 N. Normandie Ave.
Chicago, Ill.

6-Meter Club of Chicago, Inc.
Eleanor M. Lukas, WSAFA
3400 W. Columbus Ave.
Chicaga, Il

Allied Novice Amateur Course
George Bercos, WOWOV

Ham Shack, Allied Radio Corp.

100 N. Western Ave.
Chicago, Iil. (apply in person)

1ll. Medical Center Wesley
Foundation

Mrs. Annabetle McCook,
WA9AQ)

1019 S. Hoyne

Chicago, III.

Hamfesters R.C., Inc.
Adele Seckus, WNIMUB
2152 W. 49th P1.
Chicago, lll.

National Trail A.R.C., Inc.
Clifford Manual, WIEFB
701 W. Kreke

Effingham, lIl.

Rock River R.C.

Charles W. Randall, WILDU
1414 Ann Ave.

Dixon, IlI.

Joliet A.R.S.

Cel Giarrante

465 Sauth Des Plaines St.
Joliet, .

Kankahee Area R.S., Inc.
Howard Williams, K9STB
R.R. 3

Kankakee, [II.

Piatt County Radio Amateurs
Leah Massingitl, WASCCA
510 W. William

Monticello, 111,

Experimental A.R.S.
Donald L. Jackson, WIBQC
2107 Charles St.
Rockfard, 1.

Code & Theory Classes
E. A. Metzger, WIPRN
1520 S. Fourth St.
Springfield, 1.

Sangamon Valley R.C.
Charles M. Barber, WOYJF
1621 N. Wolfe St.
Springfield, Ii.

Sterling-Rock Falls A.R.S.
John Ordean, WASBSO
Box 11

Steritng, JIt.

Montgomery A.R.C
’Tzoay Chieppo, WAGIPS

Crawfordsvilte, Ind.

Elkhart Red Cross A.R.C.
J. U. Keating, WASCOE
306 W. High St.

Elkhart, Ind.

Goshen A.R.C.
Paul Beck, KSUTN
412 South 8th
Goshen, Ind.

Greenwood A.R.C.
Margaret Bailey, WASHLW
858 Ho!man PI.
Greenwood, Ind.

Highland C.D. R.C.
William Swiss, WOHVY
3824 Wicker St.
Highland, Ind.

Allison A.R.C.
Leonard R. Czenkusch,

K90XM,
Editor 5872, Allison Div.,
GMC

Box 894
Indianapolis, Ind.

South Bend A.R.C., Inc
Box 97
Mishawaka, Ind.

Delaware A.R.A.

Gilbert T. Rager, WIBZI
1407 May Ave.

Muncie, Ind.

Michiana A.R.C.

Brother Beatus, CSC, K9AJC
Box 5050

Notre Dame, Ind.

Hoosier Hills Ham Club
Russell H. Buck. K9SIR
248 W. Jefferson St.
QOrleans, Ind.

Winslow A.R.S.
Virginia Voyles
E. Main St.
Petersburg, Ind.

Wabash Valley A.R.A.

Biil Siebenmorgen, W31HO
Box 81

Terre Haute, Ind.

Galva A.R.C.
R. L. King, KOZRU
Gaiva, lowa

Central Kansas A.R.C., Inc
Ronald Tremblay

2050 Marc St.

Salina, Kan.

Greater New Orleans A.R.C.
lohn Uhl, WASCST

646 Gardere St

Harvey, La.

Lafayette A.R.C.

Mrs. Carole Allen W5NQQ
155 Karen D

Lafayette, LaA

Quachita Valley A.R.C.
Joe Huckabay, K5VAY
110 Hali St.
Monroe, La.

Hoot Owl! Club S.W. La.
J. R. Johnson, WASIQW
Box 246

Starks, La.

Portland Amateur Wireless
Ass’n.

Joel Chalmers, KIMT}

1613 Forest Ave.

Portiand, Me.

Howard County R.C.
James King, K3IEV

Rt 1, Bonnie Branch Rd.
Ellicott City, Md.

Rock Creek A.R.A.
Joseph G. Thomas
1405 Viers Mill Rd.
Rockville, Md.

National Capital VHF Society,

Inc.
Sarah T. Hartley
12209 Bluehill Rd.
Wheaton, Md.

Yankee R.C.

Norma Gilbert, KIWXF
15 Bertram St.
Beverly, Mass.

Valley A.R.C.

john H. Dumont, K1ZQB
155 Hendrick St.
Chicopee Falls, Mass.

0ld Colony A.R.A.
Witliam Brown, KILUI
Box 208

Foxboro, Mass.

Hingham A.R.C.
LeRoy Euvound, W1ZXG
22 Scotland St.
Hingham, Mass.

Norwood A.R.C.

Neal Cohane, WN1BVW
30 Laurel Rd.

Norwood, Mass.

Quinebaug A.R.C.
Howard Watson, K1ABP
Fiske Hill Rd.
Sturbridge, Mass.

Townsend A.R.S.

Paul E. Morey, K1IPNB
304 Main St.
Townsend, Mass.

North Shore R.A., Inc.
Irene Kokonis, K1PXS
17 Gardiner St.

West Lynn, Mass.

Midland A.R.C., Inc.

Arthur Townsend, Jr., W8AGQ
5500 N. Swede Rd.

Midtand, Mich.

Muskegon Area A.R.C.
Box 691
Muskegon, Mich.

Adrian A.R.C.
W. P. Rogers
5842 Sharp Rd.
Palmyra, Mich.

Milford A.R.C.

c/o Chris Hill, WA8IGN
8497 Edgewood

Union Lake, Mich.

Albert Lea Spiderweb A.R.A.
Don Franz, WOFIT

1114 Frank Ave.

Albert Lea, Minn.
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WHERE YOU CAN OBTAIN CODE AND/OR THEORY LESSONS

Tri-State A.R.C., Inc.
Cart B. Kahler, KGRSL
Box 55

Beaver Creek, Minn.

Lake Region A.R.C.
S. J. Olson, W@LUP
641 West Maple Ave.
Fergus Falls, Minn.

Itasca A.R.C.

K. Pat Rounds, WAGOLZ
R. R. 3, Box 265A
Grand Rapids, Minn.

Mankato Area R.C.

H. R. Kopeschke, WB@TCK
Route 2

}anesville, Minn.

Winona R.A.C.
George Boller
1312 Randall
Winona, Minn.

Jackson A.R.C.
Ross Hutchinson, W5EVY
270 Lea Circle
Jackson, Miss.

Yellowstone R.C.
Walter W. Frye, K7LQP
Box 313

Biltings, Mont.

Butte A.R.C.

Daniel B. Henderson. K7TZZ
410 North Jackson St.
Butte, Mont.

Hellgate R.C.

Robert T. Williams, W7IPB
2356 Dixon Ave.

Missoula, Mont.

Central Nebraska A.R.C.
H. S. Robiyer
Burwell, Nebr.

Southern Nevada A.R.C.
John H. Kelley, W7BJY
Box 73

Boulder City, Nev.

Nevada A.R.A.
Ray Bass, W7YKN
Box 2534

Reno, Nev.

Nashua Mike & Key Club
Box 94
Nashua, N. H.

Manchester R.C.

Richard Des Rosiers, WIKGZ
2904 Brown Ave

Manchester, N. H.

Midstate A.R.C. of

New Hampshire
Maxine Andrews, K10GU
30 Russell St.
Plymouth, N. H.

Nutley A.R.C.

Miss E. C. Ahrens, WBZNTT
1-M Fairway Gardens
Bloomfield, N. J.

South Jersey R.A.

Michael Berzowski, WA2ABF
Box 316

Haddonfield, N. J.

Woodbridge R.C.
Michael Adleman
112 Grant Ave.
Fords, N. J.

Delaware Valley R.A., Inc.
C. G. Schiotz, K2PGB

46 Columbia Ave.
Hopewell, N. J.

Merck Employees R.C.
Myron Krochak, WB2QXA
224 Palisade Rd.
Linden, N. J.

Southern Counties A.R.A. of
N.J

Samuel J. Knox, WB2MRA
212 N. Jerome Ave.
Margate, N. J.

Zephyr V.H.F. Society, inc.
Liane Waite, W2FBZ

Box 75

Qakland, N. J.

Salem County R.C.

Rose Ellen Bills, WA2FGS
17 Craig PI.

Pennsville, N. J.

Princeton YMCA Senior R.C.
Brian McGrath, WN2HTI
120 John St.

Princeton. N. J.

South Amboy A.R.A.
Thomas E. Hess, WA2TKD
227 Henry St.

South Amboy, N. J.

Tri-State V.H.F. Ass'n.
Jane H. Ernst, WA2VIR
Box 103

River Edge, N. J.

Montclair R.C.

Bob Cambreleng, WA2USW
171 Summit Ave.

Upper Montclair. N. J.

Pompton Valley R.C.

Fred Holstein, Jr., W2KX0
236 Mohawk Trail

Wayne, N. J.

Gloucester County A.R.C.
Della Parker, W2AFZ
305 E. Otive St.
Westvilie, N. J.

Genesee Radio Amateurs
Tom Rosica, W2GIR
413 Prospect Ave.
Batavia, N. Y

Albany A.R.A., Inc.
John Stapieton, WB2BZE
R.F.D. 1, Box 158
Berne, N. Y.

6N2 A.R. Council of Western
N. Y

William J. Daley, WB2NZR
30 Andres Place
Cheektowago, N. Y.

Fulton A.R.C.

Kenneth Garner, WA2ZXU
69 East 11th St.

Fulton, N. Y.

Flatbush Radio Club

Dr. 0. Lews Levitt, WB2ND!
1250 Ocean Ave.

Brooklyn, N. Y.

Communications Club of
New Rochelie

Henry M. Wymbs, WB2GMN

100 Joyce Rd.

Hartsdale, N. Y.

Hicksville R.C.

Robert H. Avenius, WA2UGN
47 Arrow Lane

Hicksville, L. [., N. Y.

Canisteo Valley A.R.C.
John P. Bretz, K2I1UT
RFD 1

Hornell. N. Y.

A.R.C. of the Tonawandas
N. W. Hassell

41 La Salle Ave.
Kenmore, N. Y.

Schoharie County A.R.C.
Harold Zoch, WB2ASM
Seribner Ave.
Middleburgh, N. Y

Communications Club of
New Rochelle

Graham G. Berry, K2SIN

50 Parcot Ave.

New Rochelle, N. Y.

RACES Supervisor
Office of Civil Defense
Radio Communications
135 E. 55th St.

New York, N. Y.

New York R.C.
lules Roth

121 Seaman Ave.
New York, N. Y.

New York lonosphere Busters
R.C

Harvey Stern. WB2COW
235 Second Ave.
New York, N. Y.

Larkfield A.R.C.
Arthur Ford, W2HAE
201 Scudder Ave
Northpost, L. I, N. Y.

Ogdensburg A.R.C.
Mrs. Lois G. lerlan
725 Proctor Ave.

Ogdensburg, N. Y.

Otsego ARR.C.

Gordon Blanchard, W2VGM
27 Fair St.

Oneonta, N. Y.

Harmonic Hill Radio League
Vincent G. Terenzio, K2ZKYM
296 Washington Ave.
Pleasartville, N. Y.

Port Jervis A.R.C.
Harold Aughton

3 Neversink Ave.
Port Jervis, N. Y.

Tu-Boro R.C., Inc.

E. Daniel Parke, WAZBRT
104-19 127th St.
Richreond Hill, N. Y.

Rochester A.R.S.
Box 1388
Rochecter, N. Y.

Schenectady A.R.C., Inc.
L. T. Huntington, K2ONF
806 Lakewood Ave.
Schenectady, N. Y.

Suffolk County R.C.
Walter Watmuff, WA2KKD
84 Cornell Dr.
Smithtown, L. I., N. Y.

N.Y. Bozrd of Education
Adult Community Center
Junior High School #59
Springfield Bivd. & Merrick Rd
Springfield Gardens,

L. Y.

Utica A.R.C.

George T. Harrahan, WAZHWG
1555 Dudley Ave.

Utica, N. Y.

RACES c/o C.D. Director
Jefferson County Office Bidg.
175 Arsenal St.

Watertown, N. Y.

Seneca Drums A.R.C.

Alma Jo Williams, WB2NPM
Willard State Hospital
Willard, N. Y.

Wayne County A.R.A.
Lynn A. Wilson, WA4PY)
404 N. Audubon Ave
Goldsboro, N. C.

Bismarck Area Radio Klub
Ray DeBoer, KOHDA

Box 19

Bismarck, N. D.

Forx A.R.C.

Jerry Schaefer, KOHXL
923 North 4th St.
Grand Forks, N. D.

Canton A.R.C.

L. C. Schmader, KBRMY
3726 12th St., S. W.
Canton, Ohio

Reynoldsburg Area R.A.C.
H. . Mitler, WBFBT
5416 York Lane. North
Columbus. Ohio

Lancaster & Fairfield
County A.R.C.

Jim Linke, W8GHN

Box 3

Lancaster, Ohio

Van Wert A.R.C.
Robert H. Gleason
706 Elm St.

Van Wert, Ohio

Chisholm A.R.C., Inc.
Sam C. Isaacs, W5UGA
1305 West Cedar
Duncan, Okla.

Edmond A.R.S.

Bertha Watson, W5JCY
316 East Hurd St.
Edmond, Okla.

Muskogee A.R.C.
Paul Loafman, K5BPY
2313 Manila St.
Muskogee, Okla.

Aeronautical Center A.R.C.,
Inc.

c¢/o Carl C. Drumeller, WSEHC

5824 N. W. 58th St.

Oklahoma City, Okla.

Oklahoma Central VHF A.R.C.
Mrs. Mary De Mand, WASHUN
821 N. E. 65th St.

Oklahoma City, Okla

Electron Benders A.R.C., Inc.
Jack Plaster. W5FWW

1526 S. Yorktown

Tulsa. Okla.

Southern Oregon R.C.
Charles F. Beck, W7DEM
414 N. E. 11th St.
Grants Park, Ore.

Lehigh Valiey A.R.C.
Robert Dressell. W3BPZ
1039 N. 21st St.
Allentown, Pa.
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Beaver Valley A.R.C.
David J. Leiser, K3NPX
185 Oak St.

Beaver, Pa.

Bedford County A.R.S.
Jay Cessna, WN3CAY
R. D. Box 55
Bedford, Pa.

Monesson A.R.C.
Harold Robins, W3DJM
124 Lynnwood Ave.
Belle Vernon, Pa.

Penn Wireless Ass'n, Inc.
Box 311
Bristol, Pa.

Cumberland Valley A.R.C.
M. F. Stambaugh, W3ZQU
Box 153

Chambersburg, Pa.

Abington A.R.C.
Larry Rommel, K3LVK
802 Hosfeld St.
Clarks Summit, Pa

Coke Center R.C.
Harry S. Dolde, K3BTF
818 Morrell Ave.
Connellsville, Pa.

Mobile Sixers R.C., Inc.
Margaret Kennedy, K3FXP
212 Blanchard Rd.

Drexel Hills, Pa.

Adams County A.R.S.
Gilson Sheffer

34 York St.
Gettysburg, Pa.

Penn-Mar R.C.

Joe Edwards, W3KAZ
639 East Walnut St.
Hanover, Pa.

Delmont R.C.

Lloyd M. Bostwick, K3GIQ
Box 82, R.D. 1
Harleysville, Pa.

Huntington County A.R.C.
Joseph P. Meyash, W3WIV
310 15th St.

Huntington, Pa.

West Oak Lane R.C.
Robert Freedman, K3NBU
8217 Temple Rd.
Philadelphia, Pa.

Mic A.R.C.

Michael Korsnak, W3GCR
1010 N. Orianna St.
Philadelphia, Pa.

South Hill Brass Pounders
and Modulators

Irwin 1. Tryon

1500 Tretter Dr.

Pittsburgh, Pa.

Reading Radio Club
A.J. Brailer, W3UQC
418 Woodward St.
Reading, Pa.

McKean Radio Club
R. K. Palmer, K3IMTW
213 W. Main St.
Smethport, Pa

Susquehanna Valley A.R.C.

Bob Aurand, K3STK
R.D.1
Sunbury, Pa.

Somerset County A.R.C.
Virginia Bowser, K3PQK
17 High St.
Ursina, Pa.

Hazelton A.R.C.

Alan Richenbacher, K3PII
106 E. Green St.

West Hazelton, Pa.

York A.R.C.

Richard L. Spiese, K3IEC
853 Gunnison Rd.

York, Pa.

Cranston R.A.

R. G. Brumiey, K1ABR
12 Highview Dr.
Cranston, R. |

Newport County R.C.
Fred E. Evans, W1JFF
74 Dedlow Ave.
Newport, R_ |

Providence R.A.

Howard A Scholz, WIHIK
Box 2903, North Station
Providence, R. I.

Associated Radio Amateurs of
So. New England, Inc.

Chester P. Tammany, K1LI!

119 Owen Ave.

Pawtucket, R. |.

Greer A.R.C.

Fred J. Smith, WA4KVT
Box 118, Rt. #5
Greer, S. C.

Black Hills A.R.C.
Paul Andersen, WAGBWF
3319 Parkview Dr.
Rapid City, S. D.

Sioux Falls A.R.C.
Box 91
Sioux Fallis, S. D.

Bristol A.R.C.

James G. Skeen, WAANEC
213 Strafford St.

Bristol, Tenn.

Frye A.R.C,, Inc.

Joyce H. Lawson, K4QNI
3741 Cuscowilla Trail
Chattanooga, Tenn.

Jackson R.C.

C. H. Buntin, Jr.
939 Skyline Dr.
Jackson, Tenn.

Johnson City R.A_, Inc.
C. D. Thompson, WAUVY
513 North Gilmer Park
Johnson City, Tenn.

Radio Amateurs Club of
Knoxville

S. D. Letsinger

6005 Weems Rd.

Knoxville, Tenn.

Radio Amateur Trans. Society
Max Arnold, WAWHN

612 Hogan Rd.

Nashville, Tenn.

Nashvilie A.R.C.

Altene T. Poilard, WN4VIN
2838 Dogwood PI.
Nashville, Tenn.

Loudon County A.R.C.
James L. Herron, WA4CWA
400 E. 3rd Ave.

Lenoir City, Tenn.

Mid-South V.H.F. Ass'n, Inc.

Clayton P. Elam, K4FZJ
1447 MerryCrest Drive
Memphis, Tenn.

Delta R.C.

Gordon Morris, WA4EPF
4357 Windward
Memphis, Tenn.

Reynolds A.R.C.

L. M. Elledge, WASDFG
Box 109

Corpus Christi, Texas

Garland A.R.C.

W. H. Rocholl, W5ZXZ
2905 Sheridan Dr.
Garland, Texas

Port Arthur A.R.C.
Ben Kearley

3901 Canal Ave.
Groves, Texas

Houston A.R.C.

Joe Marcom, W5TEL
3340 Luca
Houston, Texas

Irving A.R.C. Inc.

Albert E. Brawley, K5HOK
2013 Puritan Dr.

Irving, Texas

Kingsville A.R.C.
Roy Hunt, K5CGO
Box 962

Kingsville, Texas

Midland A.R.C.

William Borton, WN5KRR
3114 West Michigan
Midiand, Texas

Tri-City A.R.C.
James Little, K5BAI
1207 Gulf St.
Phillips, Texas

Richardson A.R.C.

George O. Tillotson, W5UQS
Box 232

Richardson, Texas

San Angelo A.R.C.
510 Locust St.
San Angelo, Texas

Lost Pines R.C. W5KPI
Mrs. James W. Thomas
906 Short St.
Smithville, Texas

Mineral Wells A.R.C.
Vaughn W. Davis
S00 N. E. 2nd St.
Mineral Wells, Texas

Carbide A.R.C.

R. E. Faris, KS5EFH
c/o Union Carbide Corp
Box 471

Texas City, Texas

Central Texas A.R.C.

W. D. Thompson, K5MBB
Box 7323

Waco, Texas

Red River A.R.C.

Chester Ludtam, WASCMC
2309 Bullington St.
Wichita Falls, Texas

Wind Hams R.C.

Richard S. Leonard, KIVNF
14 Hadley St.

Bellows Falls, Vt.

Burlington A.R.C.
James Viele, WIBRG
101 Henry St.
Winooski, Vt.

Peninsula A.R.C.

Carolyn Spangler, KAFMF
4 Whits Court

Newport News, Va.

Virginia Hightands A.R.C.
Richard D. Shupe, W4CBM
Box 413

Dublin, Va.

Roanoke Valley A.R.C.

Jim Cole, Educational Director
Box 2002

Roancke, Va.

Vienna Wireless Society
Al Valliere, KAHTA

Box 553

Vienna, Va.

Apple City R.C.

Albert Freeman, W7ETO
1031 Lindy St.
Wenatchee, Wash.

Yakima A.R.C.
Norma Derrey
Box 980

Yakima, Wash.

Kanawha R.C.
Box 9064
South Charleston, W, Va.

Opequon R.S. of West Va.
William 0. Hund, WABCTS
519 Lincoln Drive
Martinsburg, W. Va.

Outagamie R.C.

Ed Koerner, WA3JGO
1922 S. Lowe
Appleton, Wis.

Eau Claire A.R.C.
Robert Knutson, WIBUG
603 Vine St.

Eau Claire, Wis.

Green Bay Mike & Key Club
Francis J. Allard, WONUH
2515 S. Webster Ave.

Green Bay, Wis.

Kenosha A.R.C.
Box 402
Kenosha, Wis.

Washburn County R.C.
Harland Stuart
342 Walnut St.
Spooner, Wis.

Point Radio Amateurs, Limited
Frank L. Guth, W9BBC

1632 Eliis St.

Stevens Point, Wis.

Door County A.R.C.
Jim Jolin, WA9ARB
412 N. 5th Pi

Sturgeon Bay, Wis.
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Dale Squires, K3i.CT, Rochester, Pa., is sold on the
use of CW. Dale {requently tunes the Novice bands
to help beginners iriprove operating procedures.
K3HCT has Hallicrafters and Heathkit equipment.

® Learning to Send. When you’re able to
recieve the code at a speed of 6 or 7 wpm,
you can turn your attention to the task of
learning to send. Diddling with a key before
this time may actually retard your progress
because, in sending, you must think of the
individual dit's and dah’s—just the opposite
of what you must do in receiving. In addi-
tion, you won’t as yet have learned how
good sending actually sounds.

Good sending depends entirely on timing.
A dah is equal in length to three dit’s, while
the space between dit's and dah’s in a letter
is equal in length to a dit. Similarly, the
spacing between letters in a word is equal
to three dit’s and the spacing between
words is equal to seven dit's. Concentrate
on these fundamentals and you’re sure to
develop a good “fist.” Don't worry about
speed, but curb your natural tendency to
attempt to send faster than you can re-
ceive.

® Key and Code Oscillator. Of course,
you’ll need a key and a code practice oscil-
lator of some kind to practice sending. Get
a good key to start with; it will make send-
ing easier, and you can use it later with
your transmitter. In code oscillators, you
have a wide choice—both transistor and
tube types, either with built-in speakers or
designed for use with headphones. In addi-
tion, someé code oscillators can by used to
monitor your own sending when you get on
the air—which is a very valuable feature,
by the way.

® Placing the Key. Adjust your key so
that its contacts meet squarely and are
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spaced approximately “4” apart with a
moderately heavy spring tension at first;
then place the key on the table in line with
your shoulder but back from the table edge
far enough to permit your entire forearm
to rest on the table when your fingers touch
the key knob. Place your first two fingers
on the knob, allowing your thumb and
other fingers to fit naturally on either side
of it. To send, arch your wrist slightly;
manipulate the key with your wrist, using
your slightly curved fingers to carry the
motion to the key.

Contrary to what many beginners believe,
learning to send well requires just as much
skill as learning to receive the code. Try
to get a skilled old-timer to evaluate your
code sending, or make a tape recording of
your “fist,” and evaluate it for yourself.

® Using a Bug. After you've gained profi-
ciency with your “straight” key, you’ll prob-
ably want to graduate to a “bug” or
semiautomatic key, or even a fully auto-
matic electronic keyer, for cending the code.
The bug makes dots automatically by
means of a weighted, vibrating spring, while
the operator makes the dashes manually.
With a keyer, both dots and dashes are
made automatically; the operator controls
the number of each by the time he holds
the actuating lever to the right for dots
or to the left for dashes—and he also sup-
plies the spaces between letters and words.

Once mastered. sending with a bug or
keyer requires less effort than sending on a
straight key. However, it also takes a great
deal more skill—skill which is obtained only
through practice. It is strongly recommend-
ed that you wait until you can send and
receive code at 15 wpm before trying either
bug or keyer. Of some interest to amateurs
trying for a higher class license is the fact
that you can take the FCC sending test
using a ‘“‘bug” or keyer—if you bring your
own.

® Reading Matter. To prepare for the FCC
amateur technical examinations, one invalu-
able aid is the Radio Amateur’s License
Manual. The License Manual contains
complete study guides—including answers to
the study-guide questions—plus the com-
plete text of the FCC amateur regulations,
and other valuable information.

With the License Manual and the booklet
How to Become a Radio Amateur (both
booklets are published by the American
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Radio Relay League at 50 cents each), you
can probably learn enough to pass the Nov-
ice examination after only a few hours.
However, it would be wise to study at least
the introductory chapters of one of the
several valuable amateur handbooks avail-
able before taking the exam.

The information you pick up will make
passing the Novice examination easier.
Furthermore, you will have taken an im-
portant step toward passing the Condi-
tional/General/Technician written exam. As
already mentioned, this examination is
quite a bit more comprehensive than the
Novice exam.

Besides the general handbooks on ama-
teur radio, there are also many specialized
manuals and handbooks available, covering
subjects like antennas, mobile operation,
single sideband (SSB), and VHF opera-
tion, which are valuable additions to any
ham’s bookshelf. The catalogues of most
electronic supply houses list these books.

® Code vs. Phone. Many prospective hams
are interested only in phone operation “be-
cause it’s more fun to talk than to pound
a key.” But, as we have already learned,
you must master the code to qualify for a
ham license, and code does have its advan-
tages. An important one which hasn’t been
mentioned yet is that “CW” (as code is
usually called—for continuous-wave teleg-
raphy) has a bandwidth of 100 cycles or
less compared to 3 to 8 ke. for amateur
phone signals. Consequently, many CW
signals can operate in the space occupied
by a single phone station.

Of course, phone has its points, too,
especially for casual chit-chatting (called
“rag-chewing”). As a guess, about 999,
of all operating on the ham frequencies
above 50 mc. is on phone. Although some
phone men insist that they can work any-
thing on phone that any CW operator can
work, even on these frequencies, the record-
breaking contacts, such as “moon-bounce”
contacts, are almost always made on CW.

Possibly the biggest advantage of CW
for Novices is that using it exclusively gives
them the greatest opportunity to build up
their copying speed to the 13 wpm required
for a General license.

® The Ham Bands. Although Novice and
Technician license holders are restricted
somewhat as to how and where they can
operate, General (and Conditional) licenses
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can pump out CW and phone signals on
any ham band. The general characteristics
of each of the bands are itemized below. It
is emphasized, however, that short-wave
propagation conditions are constantly
changing, sometimes gradually, and other
times very abruptly.

Overly simplified, radio waves—like light
waves—travel in straight lines, and would
quickly disappear in endless space unless
they were “bent” or reflected in some man-
ner. The ionosphere—an electrified region
created by the sun’s ultraviolet radiation
between 50 and 250 miles above the earth
—does most of the reflecting by acting as
a giant radio wave “mirror.” Its reflecting
properties change with every change in the
sun. At higher frequencies conditions in the
lower atmosphere (1-10 miles up) also
affect radio propagation conditions.

For these and other reasons, trying to
predict propagation conditions is something
like weather forecasting—not the most ac-
curate science in the world. But from the
amateur’s viewpoint, the very uncertainty
as to whether his next contact will be with
a new friend across town or with an old
friend halfway around the world is one of
the great fascinations of amateur radio.

® 160-Meter Band. Prior to World War 11,
160 meters (1.8 to 2.0 mc.) was a very pop-
ular radiotelephone band. During the war,
however, this band was taken over by LO-
RAN stations (long-range navigation sta-
tions). Some of these LORAN stations are
still in operation along the Atlantic, Pacific,

Standing behind this bank of Hallicrafters equip-
ment is Domenico Petti, HVICN, in Vatican City,

Rome, Italy. His visitors (left to right): Father
Ralph Bastion, K9LED, and Trav Marshall, K9EBE.
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and Gulf coasts, and their raucous buzzing
tones, centered on 1850 and 1950 kc., can
easily be heard.

Present-day hams share the 160-meter
band with these LORAN stations in a
rather complicated arrangement of fre-
quencies and power to prevent harmful
interference to the LORAN service. You can
find out what the situation is in your state
from the nearest FCC office.

Although this band does not see as much
activity as in the old days, many hams en-
joy medium-distance phone and CW con-
tacts on 160 meters. Furthermore, dedicated
CW DX chasers manage to make a handful
of foreign DX contacts each winter.

® B80-Meter and 75-Meter Bands. A dis-
tinction is generally made between the 80-
meter (3.5 to 3.8 mc.) and 75-meter (3.8 to
4.0 mc.) bands, since the former is used for
CW (and RTTY) operation in the United
States, and the latter is primarily a phone
band. The Novice band is 3.7 to 3.75 mc.
From the equipment standpoint, the 80-
meter band is probably the best one for a
new ham.

From sunset to sunrise, a low or medium-
power ham station can expect to work dis-
tances between 200 and 1000 miles. On good
winter nights, much greater distances can
be covered. Daytime ranges are usually un-
der 100 miles. Many low-power hams oper-
ate 75-meter phone in the daytime when
interference is apt to be slight, and switch
to 80-meter CW during the evening hours.

® 40 Meters. The 40-meter (7.0 to 7.3
mc.) band is one of the most popular ham
bands for both Novice and General Class
operators. The Novice CW assignment is
7.15 to 7.2 mc., and the phone assignment is
7.2 to 7.3 mc. Unfortunately, the 40-meter
band is fighting for its life, as it is being
encroached upon by international short-
wave broadcast stations in Europe, Africa,
and Asia.

During the middle hours of the day, a
medium-power ham station can expect to
work distances between 200 and 500 miles.
As the evening hours approach, the “skip”
increases, making it easy to work more dis-
tant stations (over 500 to 1500 miles), but
it may be impossible to work nearby sta-
tions.

On many winter evenings, in fact, 40-
meter “skip” may increase to such an ex-
tent that it is impossible to hear any sta-
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tions within the United States (except those
on ground-wave less than 100 miles away).

® 20 Meters. Year in and year out, the
20-meter (14.0 to 14.35 mc.) band is the
most reliable band for DX’ing. It suffers
comparatively little from commercial inter-
ference; except for the 14.3- to 14.35-mc.
segment (whch is shared with a few, low-
power Russian stations), it is an exclusive
ham band. As a result, the 20-meter band
is loaded with DX-minded phone and CW
hams from every part of the globe. And be-
cause the DX competition is so great, this
band has an abundance of very efficient,
high-power stations using elaborate beam
antennas.

On the average, the 20-meter band is
open for distances between 700 and 2500
miles during daylight hours; in addition,
it is frequently possible to contact stations
halfway around the world. After dark, the
band may go completely “dead,” except for
local contacts, especially during the winter.

® 15 Meters. From 1960 to 1964, as the
11-year sunspot cycle approached its mini-
mum point, radio conditions on the 15-
meter (21.0 to 21.45 mc.) amateur band
were quite erratic. But we are now beyond
the minimum point, and radio propagation
conditions on the 15-meter amateur band
are improving rapidly.

When 15 meters is good, it is very good,
but when it's bad, it’s very bad. This band
includes the Novice “DX band” (21.1 to
21.25 mc.) It is also the last stronghold
of low-power General Class phone (both
AM and SSB) and CW DX’ers.

“Skip” effects are quite pronounced on 15
meters, and even low-power signals are
quite strong when conditions are favorable.
On good days, the band is relatively heavily
populated with signals from beyond the
800- to 1000-mile range. And when con-
ditions are right, DX signals are slightly
stronger than on 20 meters. But, except for
unpredictable periods of ‘“‘short skip,” the
band is usually dead after sunset for other
than local work.

An important advantage of the 15-meter
band is that it is the lowest frequency ama-
teur band on which an effective beam an-
tenna is practical for the average ham. Such
an antenna will boost the effective power of
even a low-power station sufficiently to give
the embryonic DX'’er some consistency in
his results.
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® 10 Meters. During years of peak sun-
spot activity, the number of DX stations—
mostly on phone—that can be heard on the
10-meter (28.0 to 29.7 mc.) amateur band
is truly astounding. However, as the cur-
rent sunspot cycle went through its mini-
mum period, the 10-meter band was dead
for DX for days in a row.

Propagation conditions are now on the
upward swing; and, while it will probably
be at least another year before 10 meter
DX bursts into full bloom, a fair amount
of DX in now being heard and worked in
the United States—much of it from a south-
erly direction. In addition, short skip ef-
fects are quite pronounced, permitting
many extremely strong signals over dis-
tances up to 1000 miles (and sometimes
more) to be worked, especially during the
months of May. June, July, and December.

Even more than 15 meters, 10 meters is
primarily a daytime band, although it is
very popular in many areas of the country
for local mobile and nighttime rag-chewing.

® 6 Meters. The 6-meter (50-54 mc.) band
is located just below TV Channel 2, and
it has many of the characteristics of TV
propagation—consistent 60 to 75 mile cover-
age with occasional DX transmissions out
to 200 to 250 miles.

Pronounced short-skip effects are also
observed on this band. Watch for short-
skip openings and other unusual propaga-
tion conditions to work 6-meter DX. Quite
a few DX’ers have 40 or more states and
even a few foreign contacts in their logs.

As the new sunspot cycle approaches its
maximum, the opportunities to work DX
on 6 meters will sharply improve.

® 2 Meters. The 2-meter (144 to 148 mc.)
band is the only ham band cn which Nov-
ices can use phone—between 145 and 147 mc.
It has a very reliable range of 25 to 40
miles for stations using typical equipment
and at least triple this for more elaborate
stations, especially those with multi-ele-
ment, high-gain antenna systems. Very few
stations use high power here, so Novices are
pretty much on an equal footing with other
hams on 2 meters.

Because of this band's normal limited
DX range, most 2-meter activity is con-
centrated in and near the large metropolitan
areas. Nevertheless, serious 2-meter workers
have posted fantastic DX records, including
spanning the Pacific Ocean between Cali-
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Bill Richardson, K6VVM, accepts from Ray Meyers,
W6EMLZ, a complete SSB ham station. The station is
to be used by the Braille institute of America.
W6MLZ acted as spokesman for the Single Sideband
Amateur Radio Association is making this presen-

tation. All the controls are marked in Braille.

fornia and Hawaii, and working over 40
states. In addition, California to Finland
and similar distances have been spanned on
2 meters via ‘““‘moon bounce.” And all trans-
missions between amateurs via the OSCAR
III satellite were made on 2 meters.

® 11/ Meters. Although the 114-meter
(220 to 225 mc.) band is not as heavily
populated as it will be in the foreseeable
future, activity is increasing. Much antenna
experimenting is done on this band, because
of the small size of the antennas used.

In addition to the above bands, radio
amateurs are also allocated bands of fre-
quencies around 420, 1215, 2300, 3500, 5650,
10,000, 21,000, and 30,000 mc. There is con-
siderable amateur TV activity in the 420-
mc. band, and the 1215-mc. band has been
used in amateur ‘“moon-bounce” experi-
ments, in which over-the-earth distances of
3000 miles have been covered by bouncing
signals off the moon.

® Choosing Your Equipment. When it
comes to choosing equipment, the new ra-
dio amateur is in the same position as a
youngster with a dime to spend in a candy
store. There are so many goodies to choose
from! Should his first transmitter work on
both CW and phone? What bands should
it cover? How much power should it have?
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What about the ham receiver? Should
it cover only the ham bands, or should it
cover the frequencies in between these
bands as well?

How good is amateur equipment assem-
bled from kits. How difficult are kits to
assemble? How about really home-built
equipment?

Of course, the type of license held and
the ultimate aim of the individual amateur
have a large bearing on the answers to these
questions. But the information below and
on the following pages will help you make
an intelligent choice.

® First Transmitters. A Novice whose aim
is to obtain his General Class license as soon
as possible has clear guide lines for choosing
his first transmitter. It must be crystal-
controlled, key well, and operate on the
80-, 40-, and 15-meter Novice bands within
the 75-watt Novice power limit. From a
receiving signal standpoint, a 50- to 60-
watter is virtually as effective as a 75-
watter, and the 20-watt transmitter is re-
ceived only one “S” unit weaker than the
75-watter. With such transmitters, the
average Novice can work around 30 states
and make a few foreign country contacts;
many Novices with good antennas work all
50 states and much more DX.

All except the simplest 1-tube transmit-
ters cover the 20- and 10-meter (and
sometimes the 6-meter) bands in addition
to 80, 40, and 15 meters. Some of them
also include a screen modulator for low-
power AM phone. Obviously, a transmit-
ter covering five or six bands with a built-in
modulator makes an excellent first trans-
mitter for a Novice or General Class op-
erator. A General can add an external
VFO for still greater versatility.

If you want to start out with something
a little more elaborate, there are transmit-
ters available with either optional crystal
or built-in VFO control and a rated power
input up to 150 watts or so. A transmitter
with a rated power input of 150 watts can
usually be throttled down to 75 watts for
Novice work, and the VFO can be held in
reserve for the eventual General license.

® Phone Transmitters. Conventional am-
plitude-modulated (AM) phone transmit-
ters transmit a ‘“‘carrier” and two sidebands.
In contrast, a single-sideband transmitter
suppresses the carrier and one sideband and
concentrates all its talk power in the re-
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maining sideband. At low power levels, an
AM transmitter costs less than an SSB
transmitter. But the SSB signal occupies
less than half the frequency space (some-
thing like CW) and is up to eight times
as effective as the conventional AM signal.
And at power levels over 100 watts, SSB
transmitters are less expensive than AM
transmitters.

We cannot recommend spending a great
deal of money on AM equipment for the
amateur frequencies below 30 mc. Never-
theless, if you have a General license and
want to try phone and cannot afford an
SSB transmitter, you can still get a lot of
pleasure on AM phone—especially during
the less crowded operating hours.

For Novices who would like to buy a
combination CW/SSB transmitter there are
one or two that can be crystal-controlled,
as indicated in the equipment list on pages
69 to 71, and a number of other trans-
mitters are relatively simple to modify for
crystal control. If you’re interested, contact
the manufacturers for information.

® Single-Sideband Transceiver. A recent
development in the amateur equipment pic-
ture is the SSB transceiver. Such units
range in price from approximately $120 for
a single-band kit (plus $40 to $60 for a
power supply kit) to over $2000 for a de-
luxe, multiband unit. Besides covering more
bands, the deluxe units usually feature AM
and CW operation in addition to SSB.

Many transceiver components are used
on both “transmit” and “receive” functions.
This double-duty use of components can
reduce the cost of one of the simpler trans-
ceivers to about that of a good receiver or
low-power transmitter. However, the cost
of a transceiver capable of performing all
the functions of a separate receiver and
transmitter is approximately the same as
the combined cost of the latter two units
bought separately.

Possibly the greatest operating conveni-
ence of a transceiver is that it normally
transmits and receives on exactly the same
frequency. Oddly enough, however, this
same feature is the transceiver’s greatest
disadvantage in the eyes of the dedicated
DX chaser. Foreign phone stations fre-
quently operate outside the U.S. bands to
escape the heavy U.S. phone interference.
Thus, to work them, the transceiver op-
erator must tune to the DX station’s fre-

(Continued on page 72)

CIRCLE NO. 15 ON READER SERVICE CARD w—>



(abvd jxou uo Panuuro))

69

ajels 1914 UNON
S6'VE -plies olpny 032308y, pPasipm
ajers ‘dwy uoissaud
S6've -pyos -wio) auoydossiy pPasIMm BMO| ‘syn|g (1Puno)
aeys Japlwsues} Aue IS UIWE 'S 01
S6'62 -pi|os 10} JOUUOW MD PalIm s21u0J329|3 Axele
€2, pue 0ZL
1S6'65 1o} Jojeinpon Y] 0EL
€2L pue ‘AN ‘uiysni4
S6'YY ‘W Q1/08 024 40§ 04A 1Y) 2eL BAY YI6E TO-TTET
156'65 snuem 09 MO ‘W QO1/08 1e3x JapIwsuel I €eL -auf 09
156'68 suem 06 M2 ‘wor/08 lexx Japjwsuel | i 0zL jusawINsu| 21U0439913 0913
o1y ‘dingsjwely
S6°'6LE saqm 61 8SS/MO/ WY ‘W Q1/08 1aM1909Y paiim R Auedwog ayeiq 1 'Y
*0'Q ‘uojduiysem
10G°LE saqn} ¢ 8SS/MD/WY W ST/01/08 19n1900Y 1%} 005 *9AY UISUODSIM 6EGE
aymysu| oipey (euoneN
10S°2€ spem Gg MO ‘wg1/0v/08 1e3x Japwisues | Y| oov 40 uoising Jeuo)
0501 sauas NJ 10}
SHOA /11 Aiddns 1amod I M1-Sd
dn pue EETDEIN
G6'tE ‘wYirio'zg SIapaAU0D SHM NO
98-X1 40}
S6'vY SIOA £TT Aiddns samod paJim €-sd
S6'68 suem 06 MO/ WY ‘w 01/08 lexx replwsuel | M| 98-XL AN 1M ‘ejoauly
S6'6v1 suem G/ MO/ WY ‘wg/9 1e3x Japuisuel | paim 29-XL ‘py SHOLBH 8LT
S6'61 spem GT MO W ot/08 1exx JapIwisuel | | 11-0¥ *d10) juawdinby OJINWY
566V spem 09 MO/ WY ‘w 9/08 leix Japiwsued | MY 09-1 (. AY-wduy,,)
5666 seqn} 6 8SS/MO/ WY ‘w Q1/8049 EEIEREH 1Y vooT-d “HI ‘o3edyd
56’65 $ saqn} 8 MO/ WY ‘w 9/809 Jan@day Iy vSG-H ‘BAY WIBISIM N 00T
) olpey paly
ot 0J1UO!
ald ‘ Bu,o d apoiN spueg Bw_u_hmcw m uonouny adAy 12pon Jainyejnuen

YINOIMIN WYH 3HL 404 INIWJINDI 0 ¥ITdWYS

1966 Edition



0S've SUOA /1T ‘w 01/08 04A palim 1052°66 AN 171 ‘)9sS0Ag
S6'vLT saqny 11 aSS/MJ/ WV ‘w 01/08 13A1920Y palim 0SE-VH arduing oysuar 11
S6'621 $8an} p1 8SS/MO/WY  dw 4G/GT 1aA1920Y palim GZ2VH $1U0J303|3 O1pey aHakeje

19|dno) euuajuy

S6'v9 shem G/g . Xog yoep,, paIIm 1-€2-062
0G'6SE suem G/-g9 MO/ WY ‘w g/091 04A/183X 1e3HWsues | PalIM 1| 1o8uey UuI ‘edasem
05'6v2 suem G/-G9 MO/ WY ‘w 9/091 04A/ 183X 1ewsues } Il 11 Ja3uey "0) uosuyof "4 3

s}un aaocqge 10y ‘BP0 ‘A}D ewoyepio
0s've 1o3e|npoy PaIIm OT-QWV 1S 997 'N 81
0G'6¢ MO ‘wz Jaydwy pasim Y 1-YOV ‘au| ‘09 "BjN
0569 spem G MO ‘wag |1eix J9jpWwsues | pPaJim /S-aov [e3sK1] JeuoijeUIB}U|
S6v1 s}oA /11 2% 09%-0GY pdiuny-d Y 11-QH
00°02e suem 081 MOo/8ss wg O4A JaA180sURL | LY 011-9S
S6' vy spem g WY we 123X JaAleosues | 1Y 0E"MH
S6 vy suem G WY ‘wg 1e3x 19A1905 UL | Y V62 -MH
S6°6L saqny / gSS/MD/ Y ‘w Qo1/08 13n19%8y Y| OT-HH (.Auyiean,,)
S6'vE ‘w z/08 O4A 09-XQ 104 O4A Iy O1-9H "YINN ‘JoqueH uojuag
S6'6/ suem 06 MO/ WY ‘w Q1/08 1e3x JenIwsuel } ny v09-Xa Auedwo) yieaH
00°'62v aSS/MO/ WY W z/091 13ni300y paiim AHA/VOLT-OH ‘O°N ‘lliH sieW
00'662 gSS/MO/ WY ‘wz/091 18A1909Y palim AHA/YOTT-OH "iQ punjewwey 88-€/
00°G6v suem 002 8SS/MO/ WY ‘W Q1/08 04A/183X Jentwsuel) paim VOS-XH 00 "N punjewwey
56'681 snem g1 WY ‘w9 1e3x lanosuels paJimM 9v-US
G6'681 spem Z1 WY wg 1exx Janl@osuels | Pailm Zv-ys
S6'6v2 saqn} 6 4SS/MO/ WY ‘w Q1/08 1an1909y PaIIm I 1I-XS ‘(11 ‘o3eayn
G6'6/L1 saqny /£ 8SS/MO/WY ‘w o1/08 18A1909Y PaiIm 0ET-XS "BAY JBUISON B YIG
00662 snem 001 8SS/MO ‘w 01/08 13X/ 04A Jauwsuel ) PaIIMm 9b-1H slayesdieH
0€°49¢ Wy ‘wg 04A/ 183X Jan@osuel | PalIm 059

VO16 104
0S'€L Ailddns samog paJim V16
0S'66€ 8SS/MO/ WY ‘w9 1e3x 1an1900Yy paJIm vO16 ‘Hied ‘wiayeuy
Y006 10} "aAy 13)saydueW 'S GIGT
0G'€L SUOA £T1 Aiddns tamog panm V106 ‘di0 Bursue 293y
06'66€ syem 0g 8SS/MO/ WY wz 04A Janposues | PaJIm Y006 "2u} ‘Jasuon
RYE] 1043u0)
adillg .‘_wgom 3POoW spueg Lwﬁ_Ew:NL._. uonIung wn».h i19pon iaimpejnuey

YIWOOMIN WVH JH1 404 INIWCIND3 40 ¥31dWVS

COMMUNICATIONS HANDBOOK

70



- -
po14d PISVALOUY IV JUUN PRUAL D SD LBUNIIDINUDW WOoLf d1qDpILAy T N

A

G6'GIT SHOA £T1 9% GG¥ JndiniN-O €SS
5601 spem 00T MO/ WY ‘W 01/08 Jduny euudjuy LNt OOT-WI
Jels ‘dwy J0ssaudwo)
56T -pljos auoydosdip palim £2Y0
v9-01 404 BMO| ‘syn|g |I2uUno)
S6'GT SHOA £T1 Aiddns samod Y] vol Kempeoig GIbE
G6'6€ spem g WY ‘w9 leyx 13A190sUR | 1Y v9-2l1 salojeloqe] oipey Pl1OM
I'N ‘playney
00°0s2 8SS/MO/ WY w9 i9A1908Y pasm nn 1L *aAY praywooly G/Z1
00'sZe spem (1 MO/WY w9 O4A laniwsues | paiIm ‘2uy ‘sauojesoqe Aueddiym
a1els
5621 -p1os Wz lapAuog PaJIM 00€ *A'N ‘stloH
aels ‘OAY U366 BY-61
S6°01 -pljos ‘w9 lapaauo) paJim 00€ 'sqe 21u0a3d9|3 pienduep
‘i ‘o3eay)
56691 O4A ssa7 Hed Buint "M L162
S6°681 sHem ge WY w9 O4A/183X 19A190sURI | painm 049 +*d10) suonedlunwiio) eann
S6'vS SHOA /11 w iapanuo) paJim 124
S6'vS SHOA /1T w9 1aHoAu0) Panm 0S
anoqe 1oy (.yesay,,)
56'6€ SHOA /11 A1ddns samod palIm Z-dld ‘TN ‘%oesudxdey
56'G9 snem 0g MO/ Y wg (e3x laniwsues | Palim vr1/02-8L +8 xog
G56°G9 spem 0g MO/ WY w9 1e3x Jepiwsuel | paJIM 0G/02-d1 stayeld juawdinby ayy
§6'6C1 ‘W 01/08 Jauny 4H PaJIM
g 103das (,.38912,,)
00'G6¥ aSS/M3/ WY ‘wo9/g loA1R08Y paiim -183u| ‘N ‘uoBuliy
G6' 66€ spuem 09 MO/ WY ‘w9 04A/ 183X 13A190suUR | PaJim 1A J04L ‘18ui09 Ayaqn
S6'6L1 snem g1 Wy ‘w9 1e1x 1aA190sURI | PAIIM 13,66 / P @liAsuie
08'6E2 sjiem g1 WY we [e1x JaAid@dsuel ] PaJiIp 18,22 ou| uw‘_wv:mw.ww::cw
I°N ‘lIamp(e) 1som
0G'62€ sjem g1 WY ‘w9 04A/183X 19AI90SUBI | PaJIM 20/2v 9-0d Py uojul) 88
05'6vES spem g1 WY Wz O4A/ 183X 13A190sURL PAJIM 00/0V 204 "du| ‘sauiojesoqe $juoLik|od
'SSBIN ‘9SOJ|ON
'}S UOJBUIYSEM LE c
S6°'6€C sagny 01 8SS/MO/ WY ‘W 01/808 J3A1929Yy pPaJim 061-ON ‘au] °0) orpey |euoneN 2
spem G'Z £
S6'611 aje}s-p1|os WY w9 1e3x 13A1905URL | PaJtM 059 b3
S6'62 SHOA £11 wzg/9 04A Paltm 9€5266 &



quency to receive and then back into the
U.S. phone band to transmit—an inconven-
ience to say the least. Also if you touch
up the receiver tuning to copy a station
better, you automatically change your
transmitting frequency the same amount al-
though some of the more expensive trans-
ceivers allow tuning the receive frequency
a kilocycle or two without shifting the trans-
mitting frequency. In addition, some of
them can be equipped with an accessory
VFO to permit transmitting and receiving
on widely separated frequencies. Finally,
some separate receiver-transmitter combi-
nations can be operated in the “transceive”
mode or independently as desired.

@ Mobile Operation. One of the attractions
of modern transceivers is the ease with
which one of them can be used as a mobile
station in an automobile, plane or boat with

a d.c. power supply operated from the ve-
hicle storage battery. Then, by bringing the
transceiver into the house and plugging it
into a power supply operated from the
power line, the same unit can double as the
home station.

For public-service-minded hams, mobile
operation has a tremendous advantage: with
their mobile stations, they are always
equipped to supply emergency communica-
tions even when commercial power fails.

® Fifty Mc. and Higher. Above 50 mec., there
is seldom much difference between the
equipment used by the Novice, Technician,
or General Class licensee. Much of the ac-
tivity is on AM phone in the 50- and 144-
mc. bands with crystal-controlled transmit-
ters. Power input is seldom much over 50
watts. In fact, most amateurs work these
bands with 5- to 20-watt transceivers.

-

-y
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The majority of VHF/UHF gear works
on only one band; and, except for Novices
who cannot work on 50 mc., local conditions
often determine whether the 50-mc. or 144-
mc. band is most popular. While the normal
range is somewhat greater and there are oc-
casional chances of working *short skip”
DX on 50 mec., these advantages may be
counterbalanced where there is a TV Chan-
nel 2 by the possibility of generating
neighborhood TVI (television interference).

Single-sideband operation is a recent ad-
dition to the VHF/UHF bands, but it is in-
creasing as equipment becomes more readily
available. We doubt, however, that SSB
will immediately achieve the popularity on
these frequencies that it has on the lower-
frequency bands.

@ Buy or Build. The advantages of factory-
assembled and guaranteed equipment are

The Conar Novice ham station con-
sists of two units: a receiver tuning
only the 80-, 40-, and 15-meter bands,
and a 25-watt input transmitter.

2 EICO's compact Model 723 draws an
input of 60 watts—ideally suited for
Novices. An AM phone modulator can
be added to the rig at a later date.

Technicians can jump on 6 meters for
only a few dollars if they build the
WRL “‘Tech-Ceiver 6A.”" This trans-
ceiver kit draws about 5 watts input.

4 This Knight-Kit can be used on six
different bands—80 through 6 meters.
Drawing 60 watts input, the T-60 has
buiit-in phone modulator for Generals.

5 The 90-watt input of the Heathkit DX-
60A can be dropped to the Novice lim-
it of 75. A controlied carrier modu-
lator is used for phone operation.

Note: Not shown here is the popular E.F.
Johnson ‘‘Ranger II'" with coverage from
160 to 6 meters, 65-75 watts, phone-CW.

1966 Edition

obvious. But any kit on the market today
will perform exactly as it is supposed to,
if it is carefully constructed according to
the instructions furnished. While we would
not recommend tackling a $300-$500 kit as
your very first project, we have no hesita-
tion in recommending that you try your
hand at a small kit—if you like to build
things.

Speaking of building things, many hams
prefer to build their own equipment from
the bare chassis up. They do this more for
the pleasure they get from doing the build-
ing than for any money they might save.
Various magazines, such as PoruLar ELEc-
TRONICS, and amateur handbooks publish
many projects for the home builder.

® The Amateur Receiver. The four “musts”
in a good communications receiver are selec-
tivity, sensitivity, stability, and ease of
tuning (especially for tuning in SSB sig-
nals). To combat the heavy interference in
the amateur bands below 30 mc., optimum
selectivity runs under 5 kc. for AM phone,
2 to 3 kc. for SSB, and under 500 cycles for
CW, although 2- to 3-kc. selectivity does
quite well on all three modes.

Optimum selectivity is obtainable in sev-
eral ways. One method is to use double (or
triple) conversion, ending up with an in-
termediate frequency (i.f.) in the 50- to 100-
kc. region. Another method is to use a crys-
tal or mechanical filter in the i.f. amplifier.
Also used are low-cost electronic “Q-multi-
pliers,” attached to a 455-kc. i.f. amplifier.
Available in kit form for around $15, a Q-
multiplier can make a dramatic improve-
ment in the effective selectivity of a com-
munications receiver.

In choosing a ham receiver, buy the best
one you can afford. If you don’t care par-
ticularly what goes on outside of the ama-
teur bands (in the foreign broadcast bands),
select a ham-band-only receiver. But don’t
sell the general-coverage receiver too short;
even the inexpensive ones do a pretty good
job, especially on 80 and 40 meters.

® Frequency Coverage. Most communica-
tions receivers cover the ham bands up to
30 mc. A few cover the 50- and 144-mc.
bands as well. Probably the most efficient
way to extend the frequency coverage of
a communications receiver is with a crystal-
controlled converter. The converter changes
the frequencies of the desired signals to fre-
quencies within the tuning range of the re-
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ceiver, which is then operated in the normal
manner. Some ham receivers have their
dials calibrated for 50- and 144-mc. recep-
tion with outboard converters.

® Tuning a Communications Receiver.
Since a good communications receiver is a
more sophisticated piece of gear than an
ordinary table-model AM broadcast receiv-
er, it has many controls. And all of the con-
trols will have a significant effect on the
ability of the receiver to fulfill its intended
purpose. This doesn’t mean that you have
to adjust every control every time you
want to tune in another signal. But you do
have to know when and how to use every
control.

Getting the “feel” of your receiver’s con-
trols is easiest if you start with steady sig-
nals. So let’s begin practicing on the AM
broadcast band and later transfer operations
to the ham bands. If the receiver is a ham-
band-only type, try tuning the 75-meter
phone band first, preferably at a time when
interference is not too heavy.

Start with the controls in the following
positions: sensitivity control (sometimes
called “r.f. gain” or “if. gain”) full on;
automatic volume control (a.v.c.) on; beat-
frequency oscillator (BFO or equivalent)
off or at phone; standby/receive switch at
receive; selectivity control at minimum
(broad, or highest number); Q-multiplier,
notch filter. etc., off; bandspread dial indi-
cator at 100 on its logging scale; automatic
noise limiter (ANL) off; antenna trimmer
at mid-scale; and audio gain (volume) con-
trol approximately one-quarter-turn clock-
wise.

(Should your receiver not have one of
the controls mentioned here, simply skip
the discussion relating to it. But make
sure that it isn’'t actually present under a
different name.)

Tune in a signal by adjusting the main
tuning dial for maximum deflection of the
receiver’'s S-meter or for the clearest voice
or music accompanied by the least amount
of background noise. Then, peak the antenna
trimmer for maximum S-meter reading.

RECEIVERS
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Now tune in a different signal. Although
signal strength may vary greatly (as indi-
cated by the S-meter), you'll notice that
the receiver’s a.v.c. circuit holds the speaker
volume relatively constant.

Experiment with the bandspread dial. A
broadcast signal that occupies roughly one
division on the main dial will occupy many
divisions on the bandspread dial. This
“fine-tuning” feature is invaluable on the
short-wave bands, where a single dial di-
vision represents many kilocycles on the
main dial. In fact, in normal operation, the
main dial is set to a predetermined position
for the desired band, and all tuning is done
on the bandspread dial. This extra control
literally “spreads” the desired band over
most of its calibrated scale. In ham-band-
only receivers, each band is permanently
spread across the dial.

@ Using the R.F. Gain Control. Reduce the
r.f. gain control almost to minimum, and
advance the audio (a.f.) gain control almost
full on. Then, use the r.f. gain control to

'The Knight-Kit R-100A is one of the few general-
coverage receiver kits usable on the ham bands.
Features include bandspread on 10-80 meters and c
built-in Q-multiplier. The S-meter is $12.95 extra
and a crystal calibrator is also available, at $10.95.

2 National Radio’s NC-190 is tipped back to put the
operating controls at a more convenient angle. Tun-
ing from the broadcast band through 10 meters, the
ham bands are spread on half of a rotary dial and
six short-wave broadcast bands on the other half.

3 Tuning the ham bands only, the Lafayette HA-350 is
a crystal-controlled double-conversion receiver of
excellent selectivity and stability. A product detec-
tor has been built in for ease of SSB reception. Up-
per or lower sideband choice is made from panel.

4 Released in the fall of 1965 was the new Hallicraf-
ters SX-146 amateur band receiver. Five hundred kc.
segments of the ham bands are spread linearly over
a slide rule dial; SSB reception and variable selec-
tivity are but two of the more important features.

5The Hammarlund HQ-110A is unique among ham-
band-only communications receivers in that the dial
is precalibrated for the 6- and 2-meter bands. Out-
board converters feed appropriate low frequencies
into the receiver to take advantage of the dial.

1966 Edition

regulate the volume as you tune from sta-
tion to station. You should notice that the
receiver tunes more sharply than before,
because its r.f. gain can no longer auto-
matically increase to maximum through the
action of the a.v.c. circuit as you tune away
from a signal.

Controlling the r.f. gain of a receiver in
this manner often permits copying a weak
signal which would be covered up by a
strong adjacent signal, if the r.f. gain were
full on. Also this is usually the best way
to control the sensitivity of low- and moder-
ate-priced communications receivers when
receiving CW and SSB signals with the
BFO on.

Don’t worry if the receiver S-meter doesn’t
function properly under these conditions;
you can always pop the r.f. gain up long
enough to get an S-meter reading.

@ Code Reception. Tune in a broadcast (or
other AM) station right on the nose. You’ll
note that when there’s no voice or music
being transmitted, there is little or no sound
from the speaker. Now snap on the beat
frequency oscillator (BFO) switch and ad-
just the BFO pitch control until you hear a
whistle from the speaker. This is how code
signals are received. Although they contain
no modulation of their own, they produce
an audible “beat note” in the speaker when
they are mixed with the signal from the re-
ceiver's BFO. (The sender turns his trans-
mitter on and off to make the dot-dash
characters.)

© Receiving SSB Phone Signals. Single-
sideband (SSB) signals are also received
with the BFO turned on. If your receiver
instruction manual doesn’t describe clearly
how to tune them in, the following method
can be used. First, tune in the SSB signal
(recognized by its pure “‘gibberish” sound)
for maximum gyration of the receiver
S-meter or loudest signal from the loud-
speaker with the receiver BFO off. Then
retard the setting of the r.f. gain control, and
turn on the BFO and carefully adjust its
pitch control for maximum intelligibility of
the signal. At one critical setting of the
pitch control, the signal should become per-
fectly readable. Note this setting.

The great majority of all SSB signals
heard on a given ham band will be received
best with the BFO pitch control at the
same setting. On another band, however,
another setting will probably be required.
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Which of the two pitch control settings is
required depends upon whether the received
station is transmitting upper or lower side-
band signals. Current amateur practice is
to use lower sideband on frequencies be-
low 7300 kc. and upper sideband on the
higher frequencies, although there is no hard
and fast rule about this.

Incidentally, many operators fool around
too much with the BFO pitch controls when
receiving CW and SSB signals. Assuming
that a receiver is well warmed up and is
reasonably stable, once the pitch control is
adjusted properly, it should seldom require
readjustment.

® Crystal Calibrator. To insure that its
calibration is correct, a top-quality com-
munications receiver usually contains a
crystal calibrator, controlled by a precisely
ground 100-ke. crystal. Harmonics of the
calibrator produce signals every 100 kc.
across the receiver dial.

To use the calibrator with a general-cov-
erage receiver, set the main dial pointer to
the “band-set” position for the amateur
band you’re interested in. Then, turn on the
calibrator and carefully tune the band-
spread dial until you hear the calibrator sig-
nal, and note the frequency indicated on the
bandspread dial. If it isn’t exactly on a

100-kc. point (3.5, 3.6, 14.2 mc., etc.), move
the main dial pointer a trifle, and repeat
the process until you tune the calibrator
signal exactly on a 100-kc. point.

In ham-band-only receivers, the procedure
is essentially the same, except that a “cal-
ibrate” control is used to put the dial pre-
cisely on calibration.

A crystal calibrator is most useful in de-
termining the amateur band edges precisely
on your receiver. You can then use your re-
ceiver to check to see that your transmitter
frequency is safely inside the band edges.
By the way, 100-kc. calibrators are avail-
able as accessories for use with receivers not
so equipped. Kits are sold by several mail
order houses and construction projects ap-
pear in PorPuLAR ELECTRONICS.

® Automatic Noise Limiter. Simple noise
limiters work fairly well against certain
types of noise in AM reception but are usu-
ally ineffective in reducing noise during
SSB and CW reception. Noise “silencers”
which are effective in SSB and CW reception
are quite complicated and expensive.

@ Choosing a Microphone. To operate
phone, you will obviously need a micro-
phone. Your best bet is a “communications”
microphone—one designed to pass the es-

TRANSCEIVERS

A Clegg 99'er is capable of 5 to
6 watts output. Built-in receiver
circuitry is double-conversion for
maximum selectivity. Frequency
changing is accomplished from
a panel-mounted crystal socket.

Hallicrafters’ SR-46 is rated at a
power input of 12 watts. Split-
ting the 6-meter band into two
segments, it has four crystal po-
sitions or may be driven by VFO.
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sential voice trequencies with maximum
intelligibility. The exact type of micro-
phone chosen is largely a matter of personal
preference. The crystal and ceramic types
are relatively inexpensive, while the dynamic
types are more rugged but more expensive.
Carbon microphones, such as those used in
telephones, are seldom used in amateur
stations, primarily because they require a
d.c. energizing source.

® Choosing Your Antenna. A ham’s an-
tenna system is the gateway through which
the transmitted signal starts its journey
through space. It’s also the means through
which incoming signals, weakened by their
long journey, are delivered to the receiver.
Thus, your antenna will play a large part
in determining the results you'll obtain from
your ham station.

® Simple Antennas. Until you decide on
a permanent antenna installation, a good
first antenna can consist of an 85 length of
#12 or #14 enameled antenna wire. Scrape
the enamel from one end of the wire for a
few inches to connect it to your antenna
change-over switch (used to transfer the
antenna from the receiver to the transmit-
ter). Run the wire out of the radio room
window, up to the roof, and out to a pole on
your garage or to any convenient support.

For lowest losses, bring the antenna wire
through the window frame via a lead-in
insulator, and support the wire away from
the wall of the building on long, TV-type
stand-off insulators. Put a standard antenna
insulator on the far end of the wire, using
a length of rope or wire to fasten the
antenna to its support. If the support hap-
pens to be a tree, place a long, strong door
spring between the insulator and your tree
to compensate for the sway of the tree.

For lightning protection, install a porce-
lain-insulated, single-pole, double-throw
knife switch inside or outside the house
where the antenna wire enters the house,
and connect the antenna wire to the blade
of the switch. Connect one switch terminal
to a wire running in as direct a path as
possible to a ground rod driven six to eight
feet in the earth, and connect the other
terminal to the antenna change-over switch
(or relay). Make a habit of throwing the
switch to the ground side when you leave
the shack, and you will never have to worry
about a stroke of lightning damaging your
equipment.
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One disadvantage of the single-wire an-
tenna is that its whole length (including
the part that is brought into the station)
radiates energy. Therefore, much of your
precious r.f. power is pumped into utility
wires, rain gutters, etc., instead of into
space where it will do the most good. An-
other disadvantage is that such antennas do
not provide a good match for a transmitter
with a fixed output coupling system unless
an external “antenna coupler’” is used be-
tween the transmitter and the antenna.

In spite of its handicaps, however, such a
“sky wire” usually does a surprisingly good
job on the 80- and 40-meter bands, and
even—on occasion—on 20 and 15 meters.

A much better antenna is a la-wave type
cut for the frequency you intend to work,
mounted as high as possible and fed in
the center with standard 50- to 75-ohm
coaxial transmission line. The table below
gives the lengths for the centers of the seven
most popular amateur bands. These lengths
will normally be satisfactory for operation
over each band.

A ham antenna of the latter type has been
given the jaw-breaking title of “matched-
impedance center-fed dipole.” Also called a
“doublet,” it can be mounted horizontally

LENGTHS OF Y2-WAVE ANTENNAS

(cut for centers of ham bands)

FREQUENCY LENGTH FREQUENCY LENGTH
3.725 mc. 125'8" 28.85 mc. 162"
7.175 mc. 652" 52.0 mec. 9'0”
14.175 mc. 332" 146.0 mec. 321"
21.175 mec. 22'1”

or ac an “inverted-V” antenna. When it is
mounted horizontally, two supports of the
same height are required.

The “inverted-V,” in contrast, uses a high
pole in the center, and the ends come
down to much lower supports. One success-
ful 80-meter “inverted-V” design places
the center 35" high and the ends 6" high.

An obvious advantage of the “inverted-
V” is that it requires only one high support,
which can be a simple guyed TV antenna
mast or 2”7 x 2” on the roof of the house.
The ends can be terminated at any con-
venient structure or at short, unguyed
lengths of pipe or 4” x 4”’s.

@ Multiband Antennas. A simple matched-
impedance dipole is normally a single-band
antenna. The reason is fairly simple: when
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a dipole is operated at even multiples (2,
4, etc.) of its design frequency, a large “mis-
match” develops between the antenna and
the feedline. As a result, most of the power
fed into the antenna system surges up and
down the feedline, instead of being radi-
ated into space.

Thus. an 80-meter dipole doesn’t work
very well on 40 or 20 meters, nor does a
40-meter dipole work well on 20 meters. But
21 mc. is the third harmonic of 7000 kc., or
an odd multiple; therefore, a 7.0-mc. dipole
usually does a pretty good job on the 21.0-
mc. band.

® Multiband Dipoles. Fortunately, it’s pos-
sible to produce a dipole that will work
efficiently on several bands. One method is
to install weather-sealed resonant circuits
(commonly called ‘“traps”) at predeter-
mined spots in the antenna. These “traps”
cause the antenna to work like a lg-wave
dipole on two or more frequencies. Such

tenna element can be
shortened through use of
a tuned trap. In the Mos-
ley ““Trap Master'" 3-ele-
ment, 1-kw. beam (above),
maximum element length
is only 28 feet. This an-
tenna can be used on
10, 15, or 20 meters.

|
L The tength of a beam an-

Not every ham has the
room to install a beam
antenna, so a good sub-
stitute is the all-band ver-
tical. WRL markets an
18’-high  vertical (left)
which can be tuned up on
any frequency between the
10- and 80-meter bands.
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multiband antennas and the “traps” them-
selves are available commercially.

There is an interesting safety feature in
antennas fed with coaxial cable: if the outer
shield of the cable is firmly grounded just
before the transmission line enters the radio
shack, the installation meets insurance un-
derwriters laboratory rules for lightning
protection.

® Antenna Height. The height of an an-
tenna above the earth determines its “angle
of radiation.” To achieve the low angles
necessary for best long-distance results, you
should strive for a minimum height of 30
feet, with additional height up to at least
65 feet desirable for peak performance over
the greatest distances. Many hams feel that
an antenna height of 45 to 50 feet is about
optimum, considering results versus con-
struction difficulties.

® Vertical Antennas. Amateur antennas can
be erected vertically, as well as horizontally.
Compared with a horizontal antenna, a
vertical can be operated “against ground”
or against an artificial ‘“ground plane,”
causing the “ground” to act as an “electrical
mirror” and double the antenna’s effective
length. As a result, a vertical antenna is
usually only half the length of an un-
grounded horizontal antenna intended for
the same frequency.

On the other hand, ground losses are
usually more troublesome with vertical an-
tennas than with horizontal antennas. Also
when a vertical is mounted close to the
ground, more of its power is likely to be
absorbed by nearby objects than would be
from a horizontal antenna mounted above
them. Fortunately, a multiband vertical for
7 mc. and higher is short enough (around 27’
long) to be placed on the roof of a building
and operated against an artificial *“ground
plane.” The ground plane usually consists
of four wires, each the same length as the
antenna, tied together under the base of the
antenna and extending away from it like
the spokes of a wheel.

® Vertical or Horizontal? Properly installed,
both vertical and horizontal antennas work
well. However, on the VHF/UHF bands
over short distances—say up to a 100
miles or so—a horizontal antenna doesn’t
receive signals well from a vertical antenna,
and vice versa. For this reason, antenna
polarization is important on the ham bands
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above 50 mc., where most communications
are over short distances. On these fre-
quencies, your best bet in antennas is tc
“follow the crowd.”

® Beam Antennas. By adding other ele-
ments in front of and behind simple anten-
nas to act as ‘“reflectors” and ‘“directors,”
their effectiveness can be increased three tc
ten times (or more) in one direction at the
expense of reduced effectiveness in other di-
rections. The result is similar to the way
a magnifying lens and a polished reflector
transform the rather puny glow of a flash-
light bulb into a beam of light.

® Multiband Rotary Beams. By adding
resonant circuits (“traps”’) to the variou:c
clements, effective two- and three-band ro-
tary beams have been developed.

Their physical size makes rotary beams
for the ham frequencies below 14.0 mc.
rather rare, but single-band or tri-band
beams for 10, 15, and 20 meters are quite
common, with three or four elements pre-
ierred. Above 50 mc., the majority of
fixed-station installations include rotary
beams, usually with five elements on 50
mc. and about ten on 144 mc.

® “Quad” Antennas. Another beam an-
tenna popular among amateurs is the
“cubical quad” antenna. In it, the elements
are bent in the form of squares supported
by bamboo or fiberglass spreaders. In ap-
pearance, a quad antenna resembles a huge
box kite (16" square for 20 meters) beforc
the paper is applied.

® Rotating the Beam. A heavy-duty TV
antenna rotor will handle a small 10-, 15-,
and 20-meter tri-bander beam. For larger
antennas, especially in areas where the
weather is severe, special heavy-duty ro-
tators designed for turning amateur beams
are recommended.

® Tuning a Transmitter. Actually, tuning
the average transmitter is easier than tun-
ing a communications receiver. The best
way to learn is with 2 dummy antenna con-
nected to the transmitter’s output terminals.
A specially-designed dummy antenna is
best, but a 50- or 60-watt, 117-volt light
bulb is satisfactory for use with a typical
50- to 75-watt Novice transmitter, because
it quickly shows the effects of your adjust-
ments—the brighter the bulb, the greater the
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For portable or home station use, this compact
joaded dipole has much to offer. At 40 meters the
overall length is only 16 feet. Manufactured by
Mark Products, Skokie, !ll., it sells for $29.95.

output. A half dozen #47, 6.3-volt pilot
bulbs connected in two strings of three and
then the two strings connected in parallel
with very short leads makes a satisfactory
dummy load for very low power 6- and 2-
meter transceivers.

Your transmitter instruction manual will
contain a step-by-step procedure for tuning
your transmitter. And, with the dummy
antenna, you can practice what the manual
tells you to do without putting a signal on
the air to cause unnecessary interference to
others. By the way, never operate the trans-
mitter without a load of some sort, or you
will be liable to damage it.

Once you have learned how to tune your
transmitter with the dummy antenna, you're
ready to tune up your transmitting antenna.
Although the dial settings of the output
circuit may change a trifle, the tuning pro-
cedure will be the same. WARNING: you
can tune your transmitter to a dummy
antenna while waiting for your license to
arrive, but it’s illegal to make any trans-
mitter adjustments with the radiating an-
tenna connected until you have the license
in your possession.

® Standing-Wave-Ratio Meter. The output
circuits of modern transmitters are gener-
ally designed to work into a 50- to 75-ohm
load, and most antenna systems are designed
to present this type of load to the transmit-
ter—either directly or through a matching
network. In general, the closer the match
between the antenna and transmitter, the
better they work. By connecting a standing-
wave-ratio (SWR) meter between the trans-
mitter and the antenna system, it is possible
to measure the degree of match, as well as
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to monitor continuously the relative power
output of the transmitter.

® Getting on the Air. Now that you have
your Novice license posted in a prominent
place on the shack wall (or at least safely
in your possession) and your transmitter is
ready to go, how about getting on the air?
We'll start on 80-meter CW.

Turn on both the transmitter and receiver
and allow them to warm up while you pre-
pare your logbook. Sign the logbook. enter
your call letters, transmitter power, fre-
quency (band), mode—phone or CW, and
the date. With these preliminaries out of
the way, double-check your transmitter fre-
quency—the FCC takes a dim view of out-
of-band operation!

Now tune around the band for a few
minutes to get an idea of what’s coming
through. Suddenly, you’ll hear a call some-
thing like this: “CQ CQ CQ DE WNI1ABC
WNI1ABC WNIABC CQ CQ CQ DE WNI1-
ABC WN1ABC WNIABC CQ CQ CQ DE
WNIABC WNIABC WNIABC K.” This
means of course, that WN1ABC wishes to
work (contact) anyone hearing his “CQ”
(general call).

You decide to answer the call; so you
quickly enter the time and WNIABC in
your logbook. When WNI1ABC concludes
with “K,” you flip your send/receive switch
to the “Send” position and send: “WNI1-
ABC WNIABC WNIABC DE WN9EGQ
WNIEGQ WNIEGQ AR,” and flip the
send/receive switch back to “Receive.” But
there is WN1ABC answering another station.

Bernie Ostrofsky, WOHTF, Gary, ind., divides his

time between CW and SSB, rag-chewing or DX
chasing. His Drake TR-3 transceiver drives a high-
power, home-built final amplifier, and he has a
multi-trap dipole and a 3-element tri-band beam.
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You sigh almost in relief. What if he'd
answered you?

Chances are you’ll react just like all other
hams do when you experience that inde-
scribable thrill of making your first contact.
Your heart will pound, and chills of excite-
ment will run up and down your back; your
hands will be shaking so much that you'll
hardly be able to press the key. But you’ll
have a smile of mingled joy and disbelief
on your face. (“Listen, Ma! He’s answering

me!™)

® Making Contacts Correctly. No matter
what type of operating procedure you em-
ploy, the “law of averages” says that you'll
make an occasional contact—probably more
or less by accident. But standard procedures
will do the job much better—you'll have
many more contacts.

To call “CQ,” meaning “I will answer
calls from any station hearing me,” send
either of the following at the speed at which
you want to be answered: “CQ CQ CQ DE
WNIEGQ WNIEGQ WNIEGQ CQ CQ CQ
DE WNI9EGQ WNIEGQ WNIEGQ CQ CQ
CQ DE WNIEGQ WNIEGQ WNIEGQ K,”
or “CQ CQ CQ CQ CQ DE WNYEGQ
WNIEGQ CQ CQ CQ CQ CQ DE WNO9-
EGQ WNI9EGQ CQ CQ CQ CQ CQ DE
WNIEGQ WNIEGQ K.”

The “DE” between the CQ’s and the call-
signs is Latin for “from.” And the “K” is
the CW procedure signal for “Go ahead; I
will now listen.”

The first call given above is a standard
“3 x 3 x 3" CQ; however, some experienced
op’s (operators) prefer the second one a
“5 x 2 x 3”7 CQ, because it increases the
percentage of the time that the letters “CQ”
are actually being sent. Furthermore, if
conditions won’t permit copying a call-sign
sent twice, the chances of a successful con-
tact are not very good anyway.

If one CQ isn’t successful, additional ones
can be called. But don’t increase their num-
ber on the theory that more operators will
hear you. The trouble is that the average
ham will wait no more than a minute for
you to stand by. After that, he'll tune away
looking for someone else, or call CQ himself.

O Phone Operation. On phone, you can
say “Calling CQ, CQ, CQ. This is (or from)
WIEGQ, WIEGQ, WIEGQ . . . Over.” You
can also say, ‘‘Calling any 2-meter, 75-
meter, etc., phone station.” Most operators
mention their locations when calling CQ.
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PERMISSIBLE SIGNALS IN THE HAM BANDS

{ IN MEGACYCLES)

1.80 1.82 |.g4 .86 1.88 .90 .92 .94 1.96 .98 2.0
i 1 | 1N | 1 | | 10
160M (A1 A3 | | Al A3 NOTE 1 [ _Aara3
1.825] Trers ] T 1925] Tro7s I
350 354 358 362 366 370 374 378 3.82 386 3.90 334  3.98
Al NOTE 2 1
80M |- =S A3 (F3) 1]
T 1 | [ Tss0 4.0
700 704 708 712 716 720  T.24 7.28
Al
40MIE) 7153 A3 (F3) a0
I
14.00 14.04 |4.95 1412 '4516 14.20 14.24 14.28 14.32 14.36
20M ?I— J'I“-‘J 35
- Fl A3 (F3) T
2100 2106 2112 2.8 2.24 2130 2136 2142 l
al 1
15M = P IS oo j\21.45
Lai2s, |
28.00 28.6 2832 2848 28,64 28,80 28,96 2912 29,28 29,44 2960 29i7s
Al
oM 28.50{ A3(F3) 29.70
29.00{F1I
500 50.5 5.0 5.5 520 52,5 530 53.5 54.0
Al
6M[J A2 A3 A4 (FI,F2,F3)
\ Ag
50! F@ FI F2 F3
144.0 144.5 145.0 145.5 146.0 146.5 147.0 147.5 148.0
Al
2MI5g Az A3 Aa 1479
2200 220.5 2210  221.5 222.0 222.5 223.0 223.5 2230 2235 2250
Af Al A2 A3 A4 Fg FI F2 F3 Fa NOTE 3 8 4 |
T
I I I 420-450 MC
UHF- | Ag A1 A2 A3 A4 A5 FP Fi F2 F3 F4 F5 NOTE 3 o RhZSORRE
2,300—2,450 MC (NOTE 5}
l 3,500—3,700 MC |
5,650 —5,925 MC (NOTE 5)
AQ Al A2 A3 A4 A5 F@ FI F2 F3 F4 F5 PULSE NOTE 3 10,000 -10,500 MC*
21,000-22,000 MC
30,000 MC AND UP
*NO PULSE
TRANSMISSION SYMBOLS NOTES
AD Carrier with no modulation 1 Amateur operation is restricted so that no in-
Al Carrier on-off for keying (CW) terference is caused to the Loran service. Check
2A Carrier modulated with audio tone on-off for your local FCC office for details.
keying (ICW)
A3 Amplitude-modulated radiotelephony (AM) 2 The frequency range of 3900-4000 kc. is not
A4 Carrier modulation for purposes of facsimile available to hams in Pacific Ocean areas (Sa-
transmission (FAX) moa, Wake, Guam, etc.).
A5 Carrier modulated for television picture trans-
mission (TV) 3 Interference to radar installation must be
F@ Carrier with no modulation avoided.
F1 Telegraphy through carrier-shift keying tech-
niques (FSK) 4 Restrictions apply to hams in southwestern
F2 Telegraphy through audio tone frequency shift areas. Check with the FCC office in Dallas,
keying (RTTY) Texas, for details.
F3 Frequency modulation radiotelephony (NBFM)
F4 Facsimile transmission via FM 5 A portion of each band is shared with industrial,
F5 TV picture transmission via FM scientific and medical services.
The color bars in the chart above represent Novice bands: CW operation
is permitted on 15, 40, and 80 meters; phone or CW in the 2-meter band
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International Phonetic Alphabet

A—ALPHA  M—MIKE Y—YANKEE
B—BRAVO  N—NOVEMBER Z—ZULU
C—CHARLIE O—OSCAR 0—ZE-RO
D-—-DELTA  P—PAPA 1—WUN
E—ECHO Q—QUEBEC  2—TOO
F—FOXTROT R—ROMEO 3—TH-UH-REE
G—GOLF S—SIERRA 4—FOWER
H—HOTEL  T—TANGO 5—FI-lV
I—IND!A U—UNIFORM  6—SiX
J—JULIET  V—VICTOR 7—SEV-EN
K—KILO W—WHISKEY 8—AIT
L—LIMA X—X-RAY 9—NIN-ER

You can also use words from the phonetic
alphabet to identify the individual letters of
your call-sign. There are a number of
phonetic alphabets in existence; but for
consistency, we recommend the International
Phonetic Alphabet reproduced above. It
is used like this: “WI1ABC W1ABC W1ABC
This is WOEGQ—Whiskey Nin-er Echo Golf
Quebec . . . Over.” Of course, you would re-
peat the call as often as necessary to estab-
lish contact.

Note that it isn't necessary to give the
called station’s call letters phonetically (the
operator already knows them—it’s yours that
he’s interested in). Also, once your call let-
ters are acknowledged, it’'s a waste of time
to keep repeating them phonetically.

® Signing Your Call Letters. On both
phone and CW, FCC regulations require that
you give the reason for putting your trans-
mitter on the air (test, CQ, etc.) and sign
your call letters at the beginning and end of
every transmission, and every ten minutes
in between. However, in a series of alter-
nate transmissions between two or more
stations in communication with each other,
in which no single transmission exceeds two
minutes in length, call-signs need be trans-
mitted only every ten minutes.

Note that your own call letters always
come last.

@ Getting Better Results. Before calling
CQ, always check your transmitting fre-
quency, both as a mark of courtesy and of
good sense. If there are already strong sig-
nals on the frequency, your chances of
attracting or hearing a reply aren’t going to
be very good. If you can’t shift frequency,
listen to the conversation already in process;
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if it appears to be the type that won’t be
ruined by having another station join it, you
may try to “break” into the conversation.
On CW this is done by sending a snappy
“BK DE WI9EGQ” just as one of the sta-
tions stands by or during a pause in the
conversation. On phone, say “Break from
WIEGQ.”

Just shouting “Break break” without sign-
ing your call letters is technically illegal
(making an unidentified transmission) and
most amateurs will ignore such a call. Also,
DX stations in particular have discovered
that saying “Go ahead breaking station” is
an invitation to confusion, because every
operator who was patiently waiting his
turn immediately begins to call.

® Answering CQ's. In answering a CQ,
a short call such as “WIDEF WIDEF
WIDEF DE W2GHI W2GHI AR” is nor-
mally sufficient. If the CQ’er doesn’t re-
spond to it, one of three things is probably
happening: he isn’t listening on your fre-
quency; he’s listening to another station; or
you're just not getting through at the mo-
ment. At any rate, if you don’t get an an-
swer to one short call, you can always listen

SELECTED ABBREVIATIONS

The following list of abbreviations used by
CW (code) operators is not complete, but
it does include most of the common ones.

AA—all after N—no

AB-—all before NIL—nothing
ABT —about NR—number
AGN—again OM—old man
AM—amplitude modulation OP—operator
ANT—antenna PWR—power

BK—back, break R—received, are

BN—between RCVR —receiver
BUG—semi-automatic key RIG—transmitter
C—yes RPT—repeat, report

CHOP —chief operator
CQ—general call
CUD—could
CUL—see you later

SRI—sorry
SSB—single sideband
TKS, TNX—thanks
TU—thank you

CW-—radio code U—you
DX —distance UR—your
ES—and (&) VY —very
FB—fine business WUD—would
GA—go ahead, WX —weather
good afternoon XMTR—transmitter
Hi—laughter XYL—married woman
KC—kilocycle YF—wife
LID—poor (inconsiderate) YL—young lady
operator 73 —best regards
MNI—many 88—love and kisses
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a moment to make sure that the called sta-
tion hasn't answered someone else, and then
call again. When you stand by after making
a call and you discover the called station
already talking to someone else, you can be
pretty sure that your call was too long.

Most hams listen first on their own fre-
quencies for answers to a CQ. When there
are lots of stations on the band, calling more
than 10 kc. from their frequencies is nor-
mally not productive, unless the caller
specifies where he is listening for replies.
When activity on a band is light. however,
most hams scan more of the band listening
for replies.

If you read carefully the example of how
to answer a CQ, you probably noticed that
the answer ended with “AR,)” but after
contact was established, each “over” ended
with “K.” The “AR” means that a call has
been made but a contact has not yet been
established; a “K” at the end of a call in-
dicates that a two-way contact has been
established. “K” at the end of a “CQ" sim-
ply means “Go ahead.”

The proper use of these procedure signals,
as well as “SK" (discussed below) is one
of the things that distinguishes a crack
operator from a mediocre one. (The line
over “AR” and “SK” indicates that they are
sent as a single character with no space
between letters.) Sometimes you’ll hear a
call ended with “KN"; this means that the
calling operator wants an answer from the
called station and from no one else.

@ Interpreting What You Hear. The first
transmission after contact is established
will probably go something like this:

WN1ABC DE WN9EGQ R TNX FER CL
UR SIGS RST579 RST579 HR IN GARY
IND. NAME HERB. WAT SA AR
WN1ABC DE WNI9EGQ K,” and WN1ABC
will reply more or less along these lines:
“WNIEGQ DE WN1ABC R FB HERB UR
SIGS RST589 IN LITTLE RHODE
ISLAND. MI NAME CHUCK. XMTR
PWR 40 WATTS. ANT LONG WIRE. WX
CLR. AR WN9EGQ DE WNIABC K.”
At first glance, much of the above looks
completely unintelligible. But to any ex-
perienced ham, it is crystal clear. In using
code, every letter of every word would ordi-
narily have to be pounded out; to save
time, therefore, CW operators lean heavily
on abbreviations. These abbreviations are
a mixture of phonetically spelled words,
words with all the vowels omitted, words
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At the Louisiana Gulf Coast Sports Show, the La-
fayette Amateur Radio Club sponsored this exhibit.
Members (left to right) Nicky Pugh, K5QXJ, Mike

Comeaux, WN5SNGL, Al Sewal, Jr., K5DPH, and
Steve Broussard, WNSNKE, kept station in operation.

with the letter “X” replacing part of them,
first letters of commonly associated words,
and combinations of the above.

Another group of time-savers are Q-sig-
nals, in which, by international agreement,
a single three-letter Q-signal expresses an
entire thought. For example, “QRM?”
means “Are you troubled by interference?”
or, without the question mark, “I am trou-
bled by interference.” On phone, however,
most good operators avoid the excessive use
of CW abbreviations, because ‘“saying it
with words” is more accurate.

Getting back to our sample contact, after
signal reports, locations, and names are ex-
changed, the contact may last as long or as
short a time as the operators involved wish.
To terminate a contact, one operator sends
“ .. AR WN1ABC DE WN9EGQ SK,” and
the other op responds with “SK DE
WNI1ABC.”

When you send “SK,” it means that the
contact is finished; you have made your
last transmission, and you do not expect the
other station to transmit to you again, either.

® Giving Signal Reports. The first thing
you’ll want to know when you contact
another station is how well you're being re-
ceived. There is a standard manner of giv-
ing such reports—the “RST" system.

Many hams have a tendency to give
exaggerated R (readability and S (strength)
reports; so take extremely good reports with
a generous pinch of salt.

From a legal point of view, the T (tone)
part of a report is most important. The
FCC amateur regulations specify that all
ham signals on frequencies below 144 mc.
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must be as stable and pure as the state of
the art permits. Such a signal produces a
clear, unvarying tone from the receiver’s
speaker. In other words, it is 79. As signal
quality decreases from this perfect level, the
tone report goes down; a T! signal is rough
and raucous indeed.

Giving a ham a T9 report when his

R-S-T SIGNAL REPORTS

The standard amateur method of giving signal
reports is through the use of the "RST" sys-
ten in accordance with the following tables:

READABILITY (R)
Unreadable
Barely readable, occasional words distin-
guishable
Readable with considerable difficulty
Readable with practically no difficulty
Perfectly readable

STRENGTH (S)
Faint; signal barely perceptible
Very weak signal
Weak signal
Fair signal
Fairly good signal
Good signal
Moderately strong signal
Strong signal
Extremely strong signal

TONE (T)
Extremely rough, hissing signal
Very rough a.c. signal
Rough, low-pitched a.c. signal
Rather rough a.c. signal
Musically modulated signal
Modulated signal, slight whistle
Near d.c. signal, smooth ripple
Good d.c. signal, trace of ripple
Purest d.c. signal

bW N =
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If the signal has the steadiness of crystal
control, add X" after the RST report; add
“C"” for a chirp; and K" for a keying click.

A typical report might be: ““RST579X,”” mean-
ing ‘“Your signals are perfectly readable,
moderately strong, have a perfectly clear tone,
and have the stability of a crystal-controlled
transmitter.

In phone operation, use the words ‘‘Readabil-
ity’’ and ‘“'Strength,” and the first two sets
of numbers.
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signal is rough or unsteady certainly is not
doing him or anyone else a favor. Sooner
or later, hams with such signals get citations
from the FCC monitors calling attention to
their poor signals. (Or if they are lucky,
they will receive a friendly warning from
one of the ARRL’s volunteer “Official Ob-
servers” suggesting that they check out
their rigs before they get an official FCC
citation.) The first reaction of the average
ham on getting a citation for having a poor-
quality signal is sheer disbelief; he really
accepted all those T9 reports other hams
gave him.

® Exchanging QSL Cards. You will un-
doubtedly want a confirmation of your first
contact. So you send “PSE QSL,” which
means “Please send me a written confirma-
tion of this contact.”

Being a new ham, you’ll have to send
your address, too, so the other operator will
know where to mail his QSL card (it takes
at least one issue for a new station to ap-
pear in the Radio Amateur Callbook). Of
course, if his call is in the Callbook, you
can mail your QSL card first, permitting the
other operator to get your address from your
card. Actually, sending your card first will
net you more cards than if you wait for
the other fellow to send his QSL first.

A QSL card needn’t be elaborate. But it
should be neat and include the following
information: date and time of the contact;
call letters of the station worked; signal re-
port; frequency (band); and mode—CW
AM phone, SSB, etc.

Of course, your QSL card should also in-
clude your call letters, transmitter location,
and your name and complete mailing ad-
dress. As many hams are trying to work as
many U.S. counties as possible, you might
also include the name of your county on
your card.

® QSL’ing DX Contacts. When you work
a foreign DX station, always express the
time of the contact in GMT, using the 24-
hour clock system. Also known as Universal
Time (UT), GMT is five hours ahead of
EST, eight hours ahead of PST. And don’t
forget to add “one” to the month’s date
after you pass midnight (2400 hours). For
example, 10:00 p.m., EST, November 1, be-
comes 0300, GMT, November 2.

You have two or three choices in mailing
DX cards: you can send your card to the
address in the DX edition of the Callbook;
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The combination of a 5-watt transceiver (a Heath-
Kit “'Sixer’’) and an 8-element beam hasn’t been a
hindrance to Frederick Holzapfel, WA4REJ, Mem-
phis, Tenn.—he worked 17 states on '“shecrt skip.”

When Jerry Sheldon, WNIMET, Wausau, Wisc., was
still a Novice, he had to throttie down his E. F.
Johnson “*Valiant’” transmitter to 75 watts input.
Nevertineless, Jerry managed to work 23 states.

(Above) John Stensby, WA4RES,
Huntsville, Ala., uses a home-
buiit transmitter and an RME
6900 receiver. While holding
a Novice license, John worked
25 states on 80 meters. His
brother is WA4RER, and their
father just caught the ham bug.

(Right) Another Novice who
has a home-built transmitter is
John Babbitt, WN2LUX, Hough-
ton, N.Y. His receiver is a Halli-
crafters SX-99. A Heathkit
receiver serves as a stand-by.

1966 Edition

YOUNG HAMS
HAVE THEIR DAY

This fellow is one of the first VE contacts for many
U.S. hams. John Wood, VE5DX, Oxbow, Saskatche-
wan is shown with his Knight-Kit transmitter and
Lafayette HA-225 all-band communicafions receiver.

With this complete Heathkit Novice station, Rick
DuPuy, WN8OCG, Portsmouth, OChio, racked up a
nice station total on 40 and 80 meters. Rick's an-
tenna farm consists of several favorite inveried V's.
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send it via the DX operator’s National QSL
Bureau; or, lastly, via his QSL Manager—
if he has one. In the event that the DX
station does have a QSL Manager, you'll

NORTH AMERICAN QSL BUREAUS

A majority of QSL cards from DX stations are
distributed via the ARRL QSL Bureaus. To re-
ceive your cards y-~u must keep a supply of
stamped, self-addressed ‘‘business-size'’ en-
velopes—with your call letters in the upper
left-hand corner—on file with your call area
QSL Manager.

W1 George L. DeGrenier, WIGKK, 109 Gallup St.,
North Adams, Mass. 01247

W2 North Jersey DX Assn., P.O. Box 303, Brad-
ley Beach, N.J, 07720

W3 Jesse Bieberman, W3KT, P.O. Box 204, Chal-
font, Pa. 18914

W4 F.AR.C. WA4AM, P.O. Box 13, Chattanooga,
Tennessee 37401

W5 H. L. Parrish, Jr., W5PSB, P.O. Box 9915,
Et Paso, Texas 79989

W6 San Diego DX Club, P.O. Box 6029, San
Diego, Calif. 92106

W7 Willamette Vailey DX Club, Inc., P.O. Box 555,
Portiand, Oregon 97207

W8 Waiter E. Musgrave, WBNHW, 1245 E. 187th
St., Cleveland, Ohio 44110

W9 Ray P. Birren, WIMSG, Box 510, Eimhurst,
I1l. 60128

W@ Alva A. Smith, WQDMA, 238 E. Main St.,

Caledonia, Minn. 55921

Joseph Gonzates, KP4YT, P.0O. Box

San Juan, P.R.

KH6 John H. Oka, KH6DQ, P.O. Box 101, Aiea,
Oahu, Hawaii 96701

KP4 1061,

KL7 Alaska QSL Bureau, Box 6226, Airport An-
nex, Anchorage, Alaska

KZ5 Ralph E. Harvey, KZS5RV, Box 407, Balboa,
Canal Zone

Canadian

VEl1l L. J. Fader, VE1FQ, P.O. Box 663, Halifax,
N.S.

VE2 John Ravenscroft, VE2NV, 135 Thorn Rest
Ave., Dorval, Quebec

VE3 R. H. Buckley, VE3UW, 20 Aimont Rd.,
Downsview, Ontario

VE4 D. E. McVittie, VE4OX, 647 Academy Rd.,
Winnipeg 9, Manitoba

VES Fred Ward, VE50P, 899 Connaught Ave.,
Moose Jaw, Saskatchewan

VE6 Karel Tettelaar, VEGAAV, Sub P.O. 5, N.
Edmonton, Alberta

VE7 H. R. Hough, VE7HR, 1291 Simon Rd., Vic-
toria, B.C.

VE8 George T. Kondo, VE8RX, c/o Dept. of Trans-
port, P.O. Box 339, Fort Smith, N.W.T.

VOl Ernest Ash, VO1AA, P.O. Box 6, St. John's,
Newfoundiand

VO2 Douglas B. Ritcey, Dept. of Transport, Goose
Bay, Labrador
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be told to “QSL VIA W2CTN" or whatever
his call letters are. Send your card to the
manager, include a stamped, self-addressed
reply envelope, and the return card will
usually arrive very quickly—if the DX op-
erator has done his part by sending the
necessary log information to his QSL man-
ager.

For highest sneed and the greatest per-
centage of returns to QSL cards mailed to
the DX station’s Callbook address, send
your card airmail. In addition, include a
self-addressed reply envelope and an Inter-
national Reply Coupon (IRC) obtainable
at any post office.

By the way, use special lightweight en-
velopes to airmail cards overseas. You'll
have to pay extra postage to many coun-
tries if your letter weighs more than half
an ounce.

If there is no specific mailing address,
send your QSL card via the DX station’s
National QSL Bureau. Actually, the Soviet
Union and some other “iron curtain” coun-
tries don't publish the addresses of their
hams. Therefore, you must use the QSL
Bureau for hams in these countries.

The only disadvantage of using QSL Bu-
reaus is that cards routed through them
travel rather slowly; it often takes six
months for a card to reach its destination.
Since many DX stations do not QSL run-of-
the-mill U.S. contacts until they receive a
card, and the return trip may take another
six months, a full year can easily elapse be-
fore a coveted card arrives via a QSL Bu-
reau.

@ Receiving DX QSL's. The bulk of in-
coming DX QSL’s for U.S. hams arrives via
the ARRL QSL Bureaus. To receive your
cards, you must keep a 914” x 414" stamped
envelope (Post Office #8 size) on file with
your call area QSL Manager. Put your ad-
dress in the normal place on the envelope,
and print your call letters in the space usu-
ally occupied by the return address. The
bureaus forward cards every month—to sta-
tions with envelopes on file.

® Working New States and DX. When you
first get on the air, every contact you make
will be a new experience. Later, you'll un-
doubtedly want to work new states and
foreign countries for the thrill of it, as well
as to qualify for one or more of the various
certificates and awards offered in recogni-
tion of certain operating achievements. Best
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known of these awards are Worked All
States (WAS) and Worked All Continents
(WAC) offered by the ARRL, but there are
literally hundreds of others available.

By far the most effective way to work
new states and countries is by listening,
listening, and more listening. Resolutely
pass up localities that you have worked be-
fore. When you locate a station you need
calling CQ, return the call in the normal
manner. If the station you need answers
another station, don’t tune away; wait un-
til their contact is over, and call again—and
again. Don’t just listen for stations calling
CQ; you can often spot some in new states
or countries already in contact. By waiting
them out, you stand an excellent chance of
working them. But don’t be surprised to
discover that dozens of other hams have
the same idea when an exotic DX station
is involved.

Actually, it's usually the competition of
many stations calling DX—nct the inability
to put a signal into the DX station’s locality

—that makes working DX such a challenge.
And probably there is nothing that separates
the “lids” (poor operators) from good op-
erators faster than a DX “pile up.” The
difference is basically simple: the good oper-
ator makes his calls when he is sure the
DX station is listening for other calls; the
poor operator seems to spend most of his
time calling while the DX station operator
is listening to someone else or is transmit-
ting himself.

® Improving Your Results. No one “gets
out” as well as he thinks he should; never-
theless, if you seem to have undue trouble
making contacts for the type of equipment
you have, it's a good idea to take a critical
look at your operating. Possibly you aren’t
sending well. Check your spacing between
letters and words. Do you unconsciously
speed up and run them all together in an
uncopiable mess? If so, this is as good a
method as you can find to cut the effective-
ness of your CQ’s.

SELECTED Q SIGNALS

The following internaticnally recognized Q signals are commonly used in amateur
radio. To ask the indicated question, follow the Q signal with a question mark.

QRG What is my exact frequency in kilo-  QSD Is my keying correct? Are my signals
cycles? Your exact frequency is distinct? Your keying is incorrect;
kilocycles. your signals are indistinct.

QRK  What is the readability of my signals? QSL  Can you acknowledge receipt? 1 am
The readibility of your signals is acknowledging receipt.

(1 to 5). QSO Can you communicate with

QRL  Are you busy? i am busy (with____). direct (or through )? | can

QRM Are you troubled with interference? I communicate with___ direct (or
am troubled by interference. through ).

QRN Are you troubled by static? | am trou-  QSP  Will you relay to ? | will relay
bled by static. to =

QRQ Shall | send faster? Send faster QSV  Shall | send a series of VVV? Send a
(___ wpm). series of VVV.

QRS Shall | send more slowly? Send more  QSY  Shall | change to kilocycles
slowly ( wpm). without changing the type of wave?

QRT Shall | stop transmission? Stop trans- Change to kilocycles without
mission. changing the type of wave.

QRU Have you anything for me? | have QTC How many messages do you have to
nothing for you. send? | have messages to send.

QRV  Are you ready? | am ready. QTH What is your location (position)? My

QRX When will you call again? | will call location (position) is
again at_____on Kc. QTR What is the exact time? The exact

QRZ Who is calling me? You are being time is
called by . .

QSA  What is the strength of my signals? Unofficial Q Signals Adopted by the ARRL
The strength of your signal is QRRR Official ARRL ‘“‘land SOS.”” A distress
(1 to 5). call for emergency use only.

QSB  Does the strength of my signals vary? QST  General call addressed to all radio
The strength of your signais varies. amateurs.
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Alec Hugh, 6Y5AH, Kingston, Jamaica, likes to rag-

chew and is a certificate collector. Operating on 20
meters, Alec has a 100%, Heathkit station which in-
cludes a DX-35 transmitter and ‘‘Mohawk’’ receiver.

If your signals are weaker than the av-
erage, because of a makeshift antenna. low
power, or a poor location, you’ll normally
have better results by answering CQ’s than
by calling them. By the same token, it's
usually a waste of time for any low-power
U.S. ham to call “CQ DX.” Foreign hams
get so many answers to their own CQ’s that
they rarely answer U.S. CQ’s.

If you've been doing all your operating
in the crowded evening hours, try getting
up early a few mornings. You'll probably
be pleasantly surprised at the lack of in-
terference and the clarity of signals at this
time of the day.

And, finally, if your rig is crystal-con-
trolled, a couple of extra crystals will pay
off handsomely. A difference of just a kilo-
cycle or two in frequency will often get you
out from under a strong interfering signal.

® Amateur Radio in Canada. Amateur radio
matters in Canada are wunder control of
the Department of Transport (DOT), Ot-
tawa, Ontario, which has regional offices
located in many principal cities throughout
Canada. You will usually conduct your
business with the nearest DOT office.

To become a radio amateur in Canada,
you must be at least 15 years old, be a citi-
zen by birth or naturalization of Canada
or of any other British Commonwealth
country, or be a “landed immigrant” to Can-
ada. In addition, you must be physically
able to operate the equipment in your pro-
posed amateur station. Finally, you must
pass a required examination.

There are two classes of amateur opera-
tors in Canada—Amateur and Advanced
Amateur. Technically, when you pass the
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examination, you will receive a “Certifi-
cate of Proficiency in Amateur Radio”
or in “Advanced Amateur Radio,”” which

remains valid indefinitely unless revoked
for cause or voluntarily relinquished. But
you must have an amateur station license
before you can operate your own amateur
station. The station license is renewed an-
nually upon the payment of a $2.50 annual
license fee.

® Certificate Requirements. To qualify for
an Amateur Certificate, you must pass a
10-wpm code test and a written/oral ex-
amination on amateur radio theory and on
the Canadian amateur regulations. As part
of the examination. you will be required to
draw the schematic diagrams of a simple
transmitter and receiver and of associated
amateur gear; the oral examination will con-
sist of questions regarding the diagrams. or
regarding the equipment you propose to
use in your amateur station—if they are not
the same.

An Amateur Certificate authorizes full
code privileges on all Canadian amateur
bands, and all privileges (TV by special
authority) on the amateur frequencies above
50 mc. Also, after six months of experience.
as shown by your station logbook, you can
apply for authorization to use phone between
28.1 and 29.7 mc. by displaying the logbook
to a regional Radio Inspector. He will au-
thorize the operation if he considers your
experience and equipment satisfactory.

After 12 months of amateur experience,
you may take the Advanced Amateur exam-
ination (which includes a 15-wpm code
test) and upon passing it, you will be au-
thorized to use phone in all the Canadian
amateur phone bands.

® Taking the Canadian Tests. When you
are ready to take the examination for the
Amateur Certificate, make an appointment
with your regional DOT office. Appear at
the office at the appointed time with your
birth certificate or similar valid proof of
your age and citizenship, fill out the appli-
cation form, pay your 50-cent examination
fee (required with every examination).
and take the tests.

First comes the code receiving test, which
may be given via headphones or over a
loudspeaker. To pass it, you must copy
the code at a speed of 10 wpm for three con-
secutive minutes (150 letters) without error
or omission. Numbers and simple punctu-
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ation marks are included in the code test;
each number or punctuation mark is counted
as two letters.

After hurdling the receiving test, you face
the sending test. To pass it, you must send
150 letters correctly in a 3-minute period.
If you make a sending error, you can cor-
rect it by sending the error sign (eight dots),
then continue from the last correctly sent
letter. You will still pass the test, as long
as you send the prescribed 150 letters with-
in a 3-minute period. It is not wise, how-
ever, to send at an excessive rate of speed
on the theory that you will then be certain
to send the required 150 letters in the al-
lotted time, in spite of errors. The quality of
your sending is also evaluated.

After you -pass the code test, you will be
given the written/oral examination, on
which you must earn a grade of 75% or bet-
ter, plus a grade of 509, or better on your
diagrams. If you pass, you may immediate-
ly apply for your amateur station license.

Incidentally, in bi-lingual DOT offices, you
may take the amateur examinations in either
English or French, and have your license
and certificate issued in the same language.
In single-language offices, only English is
used.

Should you fail part of the written/oral
examination, you can set up a re-examina-
tion date with the Radio Inspector. Usually
at least a two-month waiting period is re-
quired before you can take the exam again.

® The Station License. As we said earlier,
amateur station licenses are issued annual-
ly in Canada, and the annual license fee is
$2.50. All licenses expire on March 31, and
there is no reduction in fee for a license is-
sued for only a part of a year—say, from
October through March. But if you apply
for your station license in the first quarter
of the new year, you can request that its
term start on April 1. Your station license
must be displayed in your station.

It is illegal to possess a reasonably com-
plete radio station in Canada without a
station license or some other official au-
thorization; it is, therefore, illegal to have
your station all set up and waiting for your
license to arrive. Get the license first.

@ Special Conditions. If a physical handi-
cap prevents you from appearing at a DOT
office to take the examination, write to the
nearest regional office and other arrange.
ments can be made.
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THIRD-PARTY MESSAGES

International regulations specifically forbid in-
ternational radio communications in behalf of
“‘third parties'’ via amateur radio unless spe-
cial arrangements have been made by the
individual governments to authorize such
communications. The United States has nego-
tiated agreements with the countries listed
below to permit ‘‘unimportant’” third-party
messages to be exchanged between them.
Most of the agreements also permit ‘‘emer-
gency'’ messages to be exchanged—if the
emergency messages are transferred from
amateur to commercial channels as soon as
possible.

Bolivia Cuba Mexico
Brazil Dominican Republic Nicaragua
Canada Haiti Panama
Chile Honduras Paraguay
Colombia Israe! Peru
Costa Rica Liberia Venezuela

Also, an applicant in a remote area, who
feels that he is qualified to operate an ama-
teur station but is unable to appear for the
examination, may apply for a provisional
station license.

@ Studying Aids. The technical level of the
questions in the Canadian Amateur and
Advanced Amateur examinations is about
the same as in the U.S. General Class ex-
amination.

However, the Canadian examinations in-
clude questions on amateur receivers, stor-
age batteries, and even a question or two
on motor generators—subjects which are not
mentioned in the U.S. examination. Con-
sequently, the prospective Canadian ama-
teur can’t depend on a U.S. amateur study

Dan Damrow, W9GQY, Oaklawn, 11l., spends his days
at Argonne National Laboratory. After hours, Dan
can be found on almost any band, on SSB, or CW. A
favorite communications method is the radioteletype
(RTTY) and strip keyer seen under his left elbow.
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- WHERE CANADIAN RADIO AMATEUR EXAMINATIONS ARE GIVEN

Examinations for Certificates of Proficiency are conducted at the Offices

listed below, and all pertinent information may be obtained from them.

Calgary, Alta.
Inspector, Radio Regulations,
411 Public Bldg.

Edmonton, Alta.
Regional Director. Air Services,
Federal Bldg., 9820 107th St.

Grande Prairie, Alta.
Inspector, Radio Regulations,
Room 202, Richmond Bldg.
10118 Richmond Ave.

Kelowna, B.C.
Inspector, Radio Regulations,
434 Bernard Ave.

Prince Rupert, B. C.
Inspector, Radio Regulations;
No. 2, Wallace Block,

305 Fulton St.

Vancouver, B.C.
Regional Director, Air Services,
739 W. Hastings St.

Victoria, B.C.

Inspector, Radio Regulations,
Room 404, Belmont Bldg.,
805 Government St.

“Brandon, Man.
Inspector, Radio Regulations,
Room 204, Post Office Bldg.

Winnipeg, Man.

Regional Director, Air Services,
Winnipeg General P. O. Bidg.,
266 Graham Ave.

Moncton, N.B.
Regional Director, Air Services,
Federal Bldg.,
1081 Main St.

Saint John, N.B.

Inspector, Radio Regulations,
Customs House,

Prince William St.

St. John’s, Nfld.

Inspector, Radio Regulations,
Room 632, Sir Humphrey Gilbert
Bldg., Duckworth St.

Halifax, N.S.
Inspector, Radio Regulations,
Dominion Public Bldg.

Sydney, N.S.

Inspettor, Radio Regulations,
Room 251, Federal Bldg.,
Dorchester St.

Hamifton, Ont.

Inspector, Radio Regulations,
Room 629, Canadian Govt. Bldg.,
150 Main St., W.

London, Ont.

Incpector, Radio Regulations
Rooms 406-408, Dominion 2ub-
lic Bldg.. 405 Richmond St.

Kingston, Ont.
Inspector, Radio Regulations,
Room 273, Federa! Bldg.

Kitchener, Ont.

Inspector, Radio Regulations,
Dominion Public Bldg.,

15 Duke St.

North Bay, Ont.

Inspector, Radio Regulations,
Room 408, New Federal Bldg.,
101 Worthington St., E.

Ottawa, Ont.

Inspector, Radio Regulations,
Room 405, Garland Bldg.,
142 Queen St.

Port Arthur, Ont.
Inspector, Radio Regulations,
Room 330, Dominion Public Bldg.

Sault Ste. Marije, Ont.
Inspector, Radio Regulations,
Room 302, Federal Bldg.,
Queen & East Sts.

Toronto, Ont.
Regional Director, Air Services,
25 St. Clair Ave., E

Dorval, Que.

Regional Director, Air Services,
Regional Administration Bldg.,
Montreal Int'l. Airport

Montreal, Que, (Field Office)
Inspector, Radio Regulations,
Room 725, 305 Dorchester St., W.

Port Alfred, Que.
Inspector, Radio Regulations,
101 Du Pait Ave.

Quebec, Que.
Inspector, Radio Regulations,
Public Bldg., 390 Dorchester St.

Sherbrooke, Que.

Inspector, Radio Regulations,
Federal Bldg.,

315 King St., W.

Three Rivers, Que.
Inspector, Radio Reguiations,
Public Bldg., Post Office

Regina, Sask.
Inspector, Radio Regulations,
Room 414, Post Office Bldg.

Saskatoon, Sask.
Inspector, Radio Regulations,
Room 412, Federal Bldg.

guide, such as the ARRL Licencc Manual,
as a completely accurate guide in preparing
for an examination (although the License
Manual is very helpful, as far as it goes).

We recommend The Radio Amateur Li-
censing Handbook, by J.E. (Jim) Kitchin,
VE7KN, Regional Supervising Radio In-
spector (retired), Department of Transport,
Canada, to all prospective Canadian ama-
teurs. Now in its eighth, enlarged edition,
the Handbook is distributed by R. Mack
and Co. Ltd., 1387 SW Marinc Drive, Van-
couver 14, B.C,, for $2 a copy. It thorough-
ly covers the Canadian amateur license
requirements.

® Public Service Activities. Not all ham
radio is rag-chewing, experimenting, or chas-
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ing DX; there are many hams who are in-
terested in the “public service” aspects of
amateur radio. One form of public service
is handling messages from friends and
neighbors to their friends or relatives in
other parts of the United States or even
overseas in the service of the United States.

Imagine the thrill, for example, of pick-
ing up your telephone and delivering a
message to an anxious mother announcing
that her son was on his way home from
Okinawa after a two-year stay. Of course,
rot all messages handled by amateur radio
are of this type; many of them are just
friendly greetings. On the other hand, in
time of emergency—flood, tornado, earth-
quake, etc.—the messages may be of the
highest importance, concerning rescue op-

COMMUNICATIONS HANDBOOK



erations as well as the health and welfare
of those in the disaster area.

The following is a message in the stan-
dard amateur message form:

NR. 1R WI9EGQ 8 GARY, IND., JANU-
ARY 2

MR. RICHARD ANYMAN
1415 SOUTH ST.
ROCKFORD, W. VA, PHONE AA123456

THIS IS A MESSAGE IN STANDARD
AMATEUR FORM—
HERB

It contains four main parts: preamble, ad-
dress. text, and signature. The preamble
contains: the message number; letter “R”
or “P” indicating the ‘“precedence” of the
message (ordinary routine messages are
identified by “R,” while more important
messages or those with a time limit receive
the “P” for “priority” classification); the
call letters of the station originating the
message; the ‘‘check” or the number of
words in the text of the message, the place
of origin; and the date (the time can also

VES8
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be included, if desired). The address should
be complete and the phone number should
be included if available. The text is the
reason for sending the message, and the
signature tells who sent it.

® Traffic Nets. It's possible to relay mes-

sages ‘“‘directly” to their destination by
means of normal, random contacts, but
most ‘“‘traffic” is handled via scheduled

traffic nets. There are hundreds of these
nets on both phone and CW in all the
popular ham bands.

Participating in such a net is the best
way to learn how to handle messages accu-
rately and rapidly under actual conditions.
With such training, you’ll be prepared to
bring help if a sudden disaster should leave
you as the only means of communication
from the disaster area. Don't think it can’t
happen; several hams find themselves in
this situation quite unexpectedly every year.

If you would like to join a traffic net in
your area, drop a note to the ARRL, 225
Main St., Newington, Conn. 06111, and re-
quest the ARRL Net Directory. It lists the

Ham call areas in
Canada and U.S.A.
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BANNED COUNTRIES

The United States has no objection to its
amateurs talking to any country. A few coun-
tries, however, have filed objections to their
amateurs engaging in international communi-
cations. As a result, international law re-
quires the FCC to forbid U.S. hams to contact
these countries. The latest list of such coun-
tries includes:

Cambodia (XU)
Indonesia (JZ@, PK)

Thailand (HS)
Viet Nam (3w8)

names, frequencies. and operating schedules
of hundreds of amateur nets.

In the United States, there are no restric-
tions on the types of messages that may
be handled via amateur radio, except that
they be in good taste and that there be no
material remuneration of any kind for han-
dling them. Internationally, however, it’s
strictly forbidden to handle messages of
any type for third parties by amateur radio
—unless special arrangements have been
made between thc United States and the
other country to authorize that such mes-
sages be handled. (This prohibition in-
cludes “phone patches,” by the way.)

® Phone Patches. Radio amateurs have
taken advantage of the tacit approval of
land-line telephonc companies to “patch”
ham signals to thc house down the street,
or to an acquaintance in the next town.
This free long-distance telephone service is
used primarily to boost the morale of mili-
tary servicemen miles from home.

The U.S. military services (Air Force,
Army, and Navy) have a ham-affiliated
radio system and frequently provide the
means for a licensed ham to operate from
his post. On Arctic and Antarctic expeditions,
much of the burden of personal communi-
cation with the members and their families
is borne by ham radio.

If a serviceman is anxious to talk to his
mother or wife, he asks the military ham
operator to try to contact a ham with a
phone patch close to his home. If a contact
can be made, the ham calls the family on
the telephone and electrically connects the
ham rig to the telephone so that the family
can talk directly to the son or husband.
The ham does not charge for this service,
and the telephone charges are reversed to
the family. The telephone companies look
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the other way—feeling that communication
with such distant stations would be too ex-
pensive for the family and that no revenue
is actually lost to the company, and, most
important, it is in the public good.

Phone patches are an important part of
the active ham’s life, but they must be made
correctly or else there will be unintentional
interference to the telephone lines. Numer-
ous articles on phone patches have ap-
peared in print, and there is a variety of
commercially available patches.

® Military Affiliate Radio System (MARS).
The U.S. Air Force, Army, and Navy all
have special programs in which licensed
radio amateurs operate their stations on
regular military frequencies. The purpose
of the MARS programs is to acquaint hams
with military operating procedures and to
provide an auxiliary and emergency com-
munications system.

As already mentioned, it is strictly for-
bidden to handle third party messages with
most foreign countries, but it is often pos-
sible to handle messages for U.S. military
personnel and their families stationed in
overseas posts via the MARS system. When
such messages are transferred to the ama-
teur bands for relay and delivery, the
phrase “via MARS” is inserted in the mes-
sage preamble.

For further information about the MARS
program of your choice, write to the follow-
ing:

Chief MARS Army

Room 5B960, The Pentagon,
Washington, D.C. 20330
Chief MARS Navy

Room 5D564, The Pentagon,
Washington, D.C. 20330
Chief MARS USAF

Room 5B543, The Pentagon,
Washington, D.C. 20330

The main requirements for becoming a
MARS member are being at least 16 years
old, and having a valid amateur license
and a genuine interest in MARS activities.
There is no military obligation involved,
but you cannot belong to more than one
MARS program at a time.

® Operating Other Amateur Stations. Your
amateur license authorizes you to operate
other amateur stations—with the owners’
permission, of course. The FCC's latest in-
terpretation of its regulations on operating
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another amateur’s station is that the visit-
ing operator use his own call-sign and
portable operating procedures (outlined be-
low) if he is in actual control of the equip-
ment. Control for this purpose means the
ability to monitor the station’s operations
and to terminate operation immediately for
any impropriety or malfunction. Where a
club station is involved, hawever, the club
member operating the station is considered
to be acting as an agent of the station
trustee to whom the call letters are assigned;
consequently, the club call letters are to be
used.

In any event, you must have your origi-
nal license in your possession when you
operate any amateur station (including
your own). In addition, the scope of your
operating is limited by your license. Thus,
if you are a Novice, you can operate an
amateur station owned by an Extra Class
licensee, but only in the Novice bands with
a crystal-controlled transmitter operating at
a power of no more than 75 watts.

® Mobile and Portable Operation. On CW,
you identify mobile or portable operation
by following your station call letters by the
slant bar symbol (DN) and the number of
the call area in which you are operating.
On phone, your call letters should be
followed by the announcement of the
geographical area in which the portable or
mobile operation is taking place. For ex-
ample, “. . . This is W3DEF operating
mobile (or portable) three miles east of
Bethesda, Maryland”—not W3DEF
slant three.”

Special rules govern mobile operation
aboard a vessel on the high seas or an air-
craft on an international flight. They re-
quire sending “/MM?” or “/AM” after your
call letters on CW and announcing “Mari-
time Mobile” or ‘“Aeronautical Mobile” at
the end of each phone transmission. In
addition, on both phone and CW, the name
or the number of the vessel or aircraft and
its approximate geographical location must
be given at the conclusion of each contact
to satisfy the FCC regulations.

These special rules apply only to opera-
tions on or over internatinnal waters. In
the United States, mobile operation on boats
and aircraft is treated just like mobile op-
eration on land.

If you plan to operate a mobile or port-
able station for more than 48 hours without
returning to your home address, you must
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About 15 years ago hams on 6 meters switched from
vertical to horizontal antenna polarization, which
complicated matters for mobile stations—since ver-
ticals are naturals on cars. One solution was the
development of the halo. This is a Hy-Gain HHEBA.

give prior notice in writing to the Engineer-
in-Charge of the radio district in which
operation is intended.

® Operating in Other Countries. Until the
middle of 1964, a U.S. law prevented li-
censed foreign amateurs from operating in
the United States (except Canadian ama-
teurs, through a special arrangement). As
a result, few foreign governments would
allow U.S. amateurs to operate in their coun-
tries. But now, under a new U.S. law passed
by Congress in 1964, the State Department
has concluded bilateral agreements with
several foreign governments to allow li-
censed amateurs to operate in the countries
involved.

As this is written, the countries with
which the United States has bilateral (or
reciprocal) amateur operating agreements
are: Australia, Belgium, Bolivia, Canada,
Costa Rica, Dominican Republic, Ecuador,
Luxembourg, and Portugal. U.S. amateurs
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wishing to operate in any of these countries
(except Canada) should contact that coun-
try’s embassy in Washington or a consulate
in one of the larger cities. The ARRL will
make time-saving suggestions on filling out
the necessary forms.

Licensed amateurs in the above countries
wishing to operate in the United States may
apply for authorization on FCC Form 610A.
available from any FCC office. The filled-
in application and a photocopy of the appli-
cant’s current amateur operator license
should be submitted to the FCC's Washing-
ton office at least 60 days prior to the date
operations are desired to commence.

Eye-catching array of beams used by Barry Gold-
water, K7UIG. From top to bottom: 6 elements on
10, 3 elements on 40, 4 elements on 20, and 5 ele-
ments on 15—all on Hy-Gain's RP-75 rotating pole.

® Operating in Canada. To obtain permis-
sion to operate in Canada, request Form
41-2052 from the Telecommunications Di-
vision, Department of Transport, Ottawa.
Ontario, Canada. When the form is filled
in and approved by the DOT, it constitutes
an “endorsement” of your U.S. amateur li-
cense for operation in Canada. Novice li-
censes cannot be so endorsed.

® Certificate Hunting. Exchanging QSL
cards to confirm radio communications is an
accepted practice among hams. One reason
for collecting QSL cards is to qualify for
the operating awards offered by various
amateur organizations. Hams blessed with
more luck, better equipment, or more pa-
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tience than others soon qualify for the
ARRL-sponsored WAC (Worked All Con-
tinents) or WAS (Worked All States) cer-
tificates. Before 1950, hams were content to
rest on these achievements or to go after
comparable certificates offered by amateur
societies around the world.

In recent years, however, the whole cer-
tificate and award picture has changed com-
pletely. There are now well over 450 awards
offered by ham clubs in the United States.
And ham clubs in approximately 60 coun-
tries offer over 250 additional awards.

® Certificates Available. The certificates
available range from the ultra simple—such
as the “Ding Dong Daddy of Dumas’” award
offered by the Dumas Amateur Radio Club,
P.O. Box 4000, Dumas, Texas, to hams
working four club members—and similar
awards offered by cther ham clubs in all
the 50 states and the Canadian provinces,
up to awards like the ARRL’s DX Century
Club (DXCC) award for two-way contact
with 100 or more different countries. In
fact, you can even earn certificates attesting
to the number of certificates you have col-
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abled, pensioned, or retired radio amateurs. Elmer
J. Malone, WOILXL, is president of the P.L.C.

Receiving many of the minor operating
awards entails little more than sending a
list of the stations claimed to have been
worked with a small fee (often $1) to a
particular club; the certificate will soon ar-
rive. But qualifying for the major awards
offered by national amateur organizations
throughout the world usually requires writ-
ten proof (which is carefully scrutinized)
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[ N THE PAST seven years, the Citizens
Radio Service has skyrocketed into the
world’s largest radio communications facil-
ity. Millions of 5-watt transceivers are in
use and every day hundreds of new stations
go on the air. All of these radio stations
are operated by just plain “average” citi-
zens—using two-way radio communications
in their everyday activities.

Governed by the Rules & Regulations
promulgated by the Federal Communica-
tions Commission, the Citizens Band is (in
legal jargon) intended for ‘‘personal and/or
business, short-range communicating.” To
qualify as a license holder of a CB radio
station, you need only file your intention
with the FCC, pay the necessary license fee.
and await assignment of your personal call
letters. The range of a CB station is re-
stricted by the power and frequency. Only
23 channels are used by some 750,000
CB'ers on a share-and-share alike basis.
Although you might think that party-line
interference would be intolerable, CB'ers
have not found it so. Cooperation in keep-
ing transmissions short and to the point is
a sign of the courtesy of CB'ers.

Strangely enough, restricting CB’ers to
so few radio channels has produced an in-
teresting paradox. CB'ers have a kinship
and will go to great lengths to help one
another. There is always someone moni-
toring the CB channels—a call for assistance
always brings forth a dozen or more re-
sponses. Overnight, CB'ers have become
invaluable communications ‘“assistants” in
times of distress or disaster. This public
service aspect of CB has opened up a new



horizon, and hundreds of lives and millions
of dollars have already been saved. Demon-
strations of the willingness of CB’ers to
help are legion, but here are a few of the
instances which have been reported in the
past few months.

® Recent CB “'Assists.” An important act
of public service was performed by REACT
members of the Pueblo Citizens Band Club,
Pueblo, Colorado. A tornado with heavy
rain threatened several adjacent commu-
nities with flood waters. The CB'ers warned
families to evacuate to shelters, then set up
a chain of communications to relay flood
information to other communities. They
also established a communications control
center at Red Cross headquarters and sta-
tioned mobile CB units at bridges to warn
motorists. Some bridges had cracked under
the strain of high water; others were being
flooded.

The Pueblo group handled emergency
messages that day and through the night
including one involving a boat rescue of
children who had been cut off by the flood.
The next day additional communications
were arranged to back up amateur radio
emergency systems. The Civil Defense di-
rector of Pueblo County contacted CB con-
trol asking for assistance due to a loss of
communications within their link. The
REACT members quickly set up a relay
system from Pueblo to Colorado Springs
(40 miles north) to pass information and
inquiries regarding missing persons.

Many of the CB volunteers in this emer-
gency action worked for 25 hours without
sleep or a break. Afterwards, the same
group assisted in cleaning up the areas hit
and reporting on flood damage.

Earlier in 1965 a tornado had ripped
through Crystal Lake, Illinois, leaving six
dead and many injured and homeless.
Landline communications was wiped out.
CB'ers were quick to recognize the need for
their assistance, and three Citizens Band
clubs teamed up to establish a communica-
tions network in the Crystal Lake area:
The Tri-County Five Watters (an Illinois/
Wisconsin association); the Marengo (Illi-
nois) Rescue Squad; and the Cary Grove
Rescue Squad.

Together these clubs put 50 mobile units
on the road, acting as runners delivering
needed items, as spotters to report emer-
gency situations, and as patrol vehicles to
help keep vandalism at a minimum.
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By the next day the Tri-County Five
Watters had assumed control of a com-
munications central setup in the Crystal
Lake High School. Their duties included
the manning of Red Cross phones, Civil
Defense radio equipment, and their own
CB network.

Both men and women manned the CB
mobile units and the communications central
setup for more than a week following the
disaster. More than 1000 additional CB’ers
in the area and in adjoining states volunteered
their services. The CB operators were
highly commended for their efforts to ease
the heavy burden placed on Northern Illi-
nois residents following one of the worst
disasters ever to strike the area.

And when the Mississippi river flooded
the Winona, Minnesota, area last year, a 24-
hour CB radio network was established at
the local Civil Defense center. More than
20 mobile units were stationed along an 8-9
mile dike area. All work on the dikes, as
well as the dispatching of men, sand bags
and bulldozers was done via CB radio.
Once constructed, the dikes were patrolled
by mobile units until the flood threat
cleared.

Amateur radio operators were on hand at
CD headquarters to handle communications
between Winona and other cities up and
down the Mississippi. Local radio station
KWNO participa‘ed with a 24-hour pro-
gramming setup to relay CD information to
the public. By utilizing CB radio at the
emergency site, with relays passed to CD
headquarters, then spread to various com-
munities via amateur and AM radio, the
three radio services established a complete
communications warning and alerting sys-
tem. Cooperative efforts of this type con-
firm the idea that CB, linked with the
Amateur Radio Service, could provide com-
munications person-to-person, city-to-city,
and state-to-state in a national disaster.

@ Various Uses of CB Radio. Regardless of
the initial purpose for which a CB system
is installed, the CB’er can find an almost
unlimited number of additional applica-
tions for his investment If, for example, a
two-way system has been installed for dis-
patching delivery or repair trucks, the same
equipment can bring help to a driver who
has a mechanical breakdown.

The owner of the same organization might
find it useful to have CB equipment in-
stalled in his car. He can then communi-
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cate with his office or any one of his trucks.
Moreover, CB equipment installed in his
home will add a personal link. He can
then be reached by his office. his trucks, or
his home.

The same man may also find it con-
venient to bring two or more CB units on
vacation trips or on hunting trips. A
temporary base station installed in a lake
cottage can keep the occupants in touch
with Junior out on the lake with the 100-
horse cruiser. or with hunters in the woods
carrying CB walkie-talkies.

Citizens Band radio permits the family,
employees, and other responsible persons
the licensee may delegate to communicate
within the network of equipment he has in-
stalled into his individual system. The uses
are limited only to a person’s imagination,
as long as his brainstorms are within the
permissible applications of the Rules and
Regulations set forth by the FCC.

® CB Radio Today. In addition to being
used between offices, stores, homes and
cars, CB radio enables CB-equipped boats
to communicate with home, similarly
equipped vessels, the yacht club, marina,
etc. CB’ers can inquire as to weather condi-
tions or where the fish are biting, or even
make reservations at CB-equipped hotels,
restaurants and repair stations. And CB
costs far less than a marine radiotelephone
installation. It requires a smaller antenna.
And recent developments eliminate the
need for an expensive ground plate installa-
tion on the boat.

A CB transceiver used in aircraft has its
own advantages; it can be installed quickly,
can give a 100- to 150-mile range from alti-
tudes of 5000 and 10,000 feet, and permits
the convenience of a direct radio link to
home or office.

This is Citizens Band radio today as it is
known to about 750,000 licensees who have
purchased upwards of three million trans-
ceivers. If you are merely interested in
electronics and would like to keep in touch
with your home while in your auto. you
should investigate the possibilities of
Citizens Radio.

® in The Beginning. The Citizens Radio
Service was set up on a regular basis in
1947 by the Federal Communications Com-
mission under Classes A and B. At that
time, operating frequencies were made avail-
able only in the 460-470 megacycle band in
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A prime attraction
of CB is the very
low cost of a com-
plete two-way radio
installation. This
company installed
Oison CB trans-
ceivers in five ser-
vice trucks and at
the base station.

the ultra high frequency (UHF) region.
The equipment was effective over relatively
short distances, restricting contacts to “im-
mediate area’” use of 15 to 2 miles. Also,
the equipment available was much too ex-
pensive, even for established businessmen.

The need for low-cost personal and busi-
ness radio communications still remained;
in fact, with the country becoming more
electronics-conscious during the late 1950’s,
the need for, and interest in, a practical Citi-
zens Radio Service became pressing.

In September, 1958, the FCC made 23
new frequencies available to the Citizens
Radio Service. These frequencies were in
the 1l-meter band and they opened the
door for practical and reliable two-way
radio communications. The results were:
attractively priced equipment; a range of
from 2 to 30 miles; and permissible con-
tacts with any other Citizens Radio station
for the purpose of exchanging necessary
and useful communications. In its new
band, CB radio became a valuable com-
munications tool for the professional man,
small businessman, farmer, and the just-
plain citizen.

® How CB Grew. In less than two years,
CB license applications poured into Wash-
ington at the rate of 11,000 a month. By
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Citizens Band radio serves three useful functions

at this marina. It helps boats find the marina,
aids in maintaining security, and is used to call
for transportation from dockside to lodge. The
equipment in this cart is a Johnson ‘“Messenger I11."”

the end of the 1960 fiscal year, there were
over 125,000 licenses issued. And at the
close of 1965 more than 745000 licensees
were using the 1l1-meter Citizens Radio
Service.

There were approximately ten manufac-
turers producing CB transceivers in 1959,
both in kit and factory-assembled form.
Today, over 200 models and types are of-
fered, from half-pint 1- and 2-channel
walkie-talkies to full 5-watt, 23-channel
transceivers as deluxe or as functional as
requirements demand or the pocketbook
will allow. Antenna types and accessories
have been developed to accommodate every
possible problem for base or mobile in-
stallations.

® Rules and Regulations. All Citizens Ra-
dio Service applicants are required to read
and understand a copy of the Federal Com-
munications Commission’s Part 95, the
Citizens Radio Service Rules and Regula-
tions, before being licensed. Licensees are
also required to maintain a current copy of
Part 95 by subscription. The Rules can be
purchased by sending $1.25 to the Super-
intendent of Documents, Government Print-
ing Office, Washington, D.C. 20402. Future
rule changes and information sheets are
forwarded to the subscriber until notice of
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expiration is received from the FCC, at
which time the licensee must renew his
subscription.

Part 95 of the Rules was devised to in-
sure that every station would be operated
in such a manner that the service would
continue to serve the public’s “interest, con-
venience and necessity.”

® Eligibility. The FCC states that the Citi-
zens Radio Service is intended for personal
or business short-distance radio-communi-
cation, signaling, and radio control of ob-
jects or devices such as model airplanes.
Any citizen of the United States who is 18
or more years of age (or 12 years for a
Class C model-control station) can obtain
a station license in this service if his appli-
cation meets the requirements of Part 95.

Partnerships, associations, trusts, or cor-
porations meeting the citizenship require-
ments of the Communications Act of 1934,
such as special police groups and rescue
squads, and including any state, terri-
torial, or local government entity, or any
organization or association—including Civil
Defense and Civil Air Patrol organizations
—operating by the authority of such gov-
ernmental entities, can also be licensed in
this service.

® Shared Frequencies. The frequencies
available to stations in this service are
shared among licensees. There is no protec-
tion afforded to the communications of any
station in this service from interference
which might be caused by proper operation
of other authorized Citizens Radio stations.

@® Restrictions. Citizens Radio stations may
not be used for any purpose contrary to
any law, or for broadcasting to the public
in any way, or for unnecessary or frivolous
communications. Also, they may not be
used as links in the communications circuits
of other radio services, although they may
be used for the mechanical control or turn-
ing on and off of stations in other services.
No charge can be made for messages re-
layed by CB stations, or for any other
types of communications transmitted by
such stations, or for the use of licensed
equipment by persons other than the li-
censee. The licensee is responsible for the
operation of stations licensed to him.
Citizens Band stations may not be used
for hobby communications, i.e., operation
of a station just to be “on the air,” nor
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may a licensee of the Citizens Radio Service
communicate with foreign “CB"” stations
despite the fact that they may be received
by the Citizens Radio station.

® Classes of Service. Of the four classes of
service available in the Citizens Radio
Service, each is intended for a particular
purpose and assigned an individual fre-
quency band.

CLASS A. This class is used almost ex-
clusively by commercial operators. While
48 channels are assigned to the Class A
service within the frequency band of 450-
470 mc. (UHF), only one assigned fre-
quency may be used by an operator. In
this class, 60 watts input te the transmitter
is permissible, and there are no limitations
on antenna height. Repeater stations may
also be employed under a Class A license
for greater range (see “Business Radio”
chapter). Class A equipment prices are in
the vicinity of $600 per unit, not including
the antenna or tower. Emissions are limited
to FM and AM radiotelephone; tone sig-
nals may be used to establish contact.

CLASS B. Class B operators may com-
municate on any one of 49 channels allo-
cated between 460 and 470 mc. (UHF).
However, the range is much shorter than on
the Class D frequencies (see below) due to
the characteristics of the ultra high fre-
quency band. Transmitter input power is
limited to 5 watts and the radiating section
of the antenna being used must not be
more than 25 feet above the equipment.
Licenses are granted to AM and FM radio-
telephone stations, control signals may be
used, and signaling is permissible. Remote
control or repeater stations may not be
used. The growth of Class B was stunted
practically from the beginning due to its
extremely limited range.

CLASS C. This is a special class for
radio-control fans. Class C licensees share
27.255 mec. with Class D users. Thirty
watts input to the transmitter is allowable
on this frequency, but only for the purpose
of radio-control operation by Class C li-
censees. Although Class D licensees may
use the same frequency for voice transmis-
sion, they are limited to 5 watts input.
However, due to the large number of Class
C radio-control units on 27.255 mc., Class
D voice communication is not recom-
mended. Class C units may emit AM tone
or off-on carriers for remote control; they
may not transmit voice.
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CLASS D. The Class D service is intended
for business or personal use. Prices for
equipment start at a moderate level and in-
crease with added features needed or de-
sired. All equipment in this class is oper-
able on 11 meters, with a choice of 23 sepa-
rate channels—from 26.965 to 27.255 mec.
With 5 watts input as the maximum power
allowable, stations under this classification
have been known to communicate with mo-
bile units over distances of 5 to 150 miles.
This range is largely dependent upon terrain,
the type of equipment and antenna used,
and the location of the antenna. Mobile-
to-mobile operation may vary from 5 to
40 miles; and fixed-location-to-fixed-loca-
tion from 25 to 75 miles. All equipment
under this classification may be operated
on AM radiotelephone (SSB included) but
not FM. Tone signals may be used to es-
tablish contact.

® Specific-Purpose Channels. Thousands
of CB'ers across the country have adopted
specific channels to be used for various
purposes. Likewise, hundreds of CB clubs
have named specific channels for monitor-
ing, some of them with a 24-hour CB oper-

CITIZENS BAND CHANNELS

Channel Number Frequency (mc) Class

1 26.965 D
2 26.975 D
3 26.985 D
24 26.995 C
4 27.005 D
5 27.015 D
6 27.025 D
7 27.035 D
25 27.045 [o%
8 27.055 D
9 27.065 D
10 27.075 D
11 27.085 D
26 27.095 C
12 27.105 D
13 27.115 D
14 27.125 D
15 27.135 D
27 27.145 C
16 27.155 D
17 27.165 D
18 27.175 D
19 27.185 D
28 27.195 [o%
20 27.205 D
21 27.215 D
22 27.225 D
A 27.235 BRS*
B 27.245 BRS
23(C) 27.255 BRS,C,D
27.265 BRS
E 27.275 BRS
*Business Radio Service
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ator on guard to aid stranded or misguided
motorists in the area, and for assisting in
any way possible during emergencies en-
countered by individuals, communities, or
wherever CB radio can lend a hand.

Channel 9 is now generally accepted as
the “National Calling and Emergency Chan-
nel.” This would indicate that most CB’ers
monitor (“listen to”) channel 9 at some
time. To use channel 9 as a Calling Chan-
nel, a licensee places his call on that
channel. When he has contacted his party,
however. they switch to an unused channel
to conduct their business. Thus, the only
conversation on channel 9 involves a brief
calling period. The channel is then clear
for others to place their calls.

There are four definite advantages to us-
ing a channel in this manner, especially on
a national basis: (1) The more users moni-
toring the channel, the better the chance
for an emergency caller to receive help from
any one of possibly 200 CB'ers in an aver-
age-size town, or within 15 to 20 miles of a
community. (2) Using the channel strictly
for calling and emergency transmissions
eliminates having to listen to conversations
by others that do not involve those moni-
toring the channel. (3) Under this co-
operative plan, a person can be sure of con-
tacting his party immediately without wait-
ing for one, two, or three callers who may
also be expecting to use the channel next.
Accumulated transmission time of the users
next in line could mean an additional 15-
minute wait. (4) Use of channel 9 as an
emergency aid channel for travelers has
been given ‘“‘semi-official” approval by the
Federal Communications Commission.

Channel 13 is used by most non-commer-
cial pleasure boats in the United States.
As an accepted ‘“‘water-going” channel, it
puts boaters in touch with one another and
with their own individual cottages or mo-
bile units on the shore. Many CB’ers have
also taken on the responsibility of monitor-
ing the waterways for distress calls on
channel 13, and although the FCC has not
given “official” recognition to this prac-
tice—adopted on a voluntary basis by the
CB’ers—it has accepted and encourages the
use of “13” for boaters.

Use of CB equipment by owners of larger
craft, those required to carry marine radio-
telephones, can consider the installation of
CB radio an added safety feature. The CB
system enables the captain to conduct his
personal and business communications via
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CB, keeping his marine equipment clear
for safety and distress messages.

Channel 22 is generally used by Civil De
fense groups employing the aid of CB’ers
during emergency assists such as floods
searches for missing persons, and traffic
control at community events. However, the
CB’ers working with these agencies in time
of emergency may not use their own call-
signs, but are given temporary use of the
Civil Defense call-sign issued by the FCC.

As mentioned. the channels listed here
are generally accepted by most Citizens
Band operators across the country. Channel
selection, however, varies in different parts
of the country. Many CB clubs have posted
signs on the main highways leading into the
cities in which they operate to indicate
which channel in a particular city is moni-
tored as an aid to travelers. If you’re in
doubt, and in trouble, start with channel 9
and work from there!

® Call-Signs. ‘“License number,” ‘“serial
number” and “call-sign" are all terms ap-
plied to the combination of letters and
numbers that will appear on your license
as issued by the FCC. The latter, “call-
sign,” is the most accepted version used by
all the services. Your particular call will
be assigned to you for use on the Citizens
Band for the next five years. unless you
move or find a need for more units in your
CB system than were requested in the orig-
inal application. Your single license will
cover all of the units within your system;
the total number of transceivers you feel you
might be using during the five years should
be stated on the first application.

® Interference. CB’ers must expect and
tolerate interference not only from other
CB stations but from stations legally oper-
ating in other radio services. Licensees of
Class A stations must apply for a new
authorization before shifting to other fre-
quencies; licensees of Class B or D stations
may shift to any of the frequencies avail-
able to stations in their respective classes
without further authorization.

® Application Form. In order to set up a
Citizens Band communications system, a
station license must be obtained from the
Federal Communications Commission,
Washington, D.C. Form 505 “Revised May
1963 is used to apply for a new, renewed,
or modified license.
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Form 505 must also be used for changes
of address, for a change in the number of
transmitters (mobile units) or any other
information shown on the license, or for
authority to transfer control of the licensee
corporation. If a license is lost, a duplicate
can be obtained by applying for it on FCC
Form 505, with a statement as to how the
original was lost.

® The CB License. Regulations for obtain-
ing a Citizens Band license require only
that an eligible applicant 18 years or older
have a valid reason for using the CB chan-
nels.

IMPORTANT: Most manufacturers in-
clude license application Form 505 with
their CB equipment. There have been sev-
eral types of CB license applications issued
since the advent of CB in late 1958; a few
old forms—dated prior to May, 1963—are
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still in circulation. Only one form is ac-
cepted at this time—the current form. The
upper left-hand corner of your application
MUST read, “FCC Form 505, revised May
1963.” (This form is for use by applicants
for Class B, C and D stations; Class A
applicants must use FCC Form 400.)

@ Filling Out Form 505. All Class B, C, or
D station licenses applied for must be ac-
companied by a check or money order for
$8, made payable to the Federal Communi-
cations Commission.

A step-by-step procedure is given below
to help the CB applicant complete the nec-
essary paper work. The item numbers
match those on Form 505 (see p. 104).
On receipt of the application material, re-
move the work sheet attached to the form
and fill it out as indicated here, using a
pencil so that mistakes can be easily erased.
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Tentative call-sign prefixes for the Citizens Radio Service and General Radio Service of Canada
for allocation in 1966 are shown on this map. The FCC changes the last two letters of each prefix
each year. It is possible that the cal] letter assignment procedures will be modified in 1966 and
new call letter prefixes issued. At writing, Canadian prefixes have not been altered since 1963.
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FCC FORM 55 UNITED STATES OF AMERICA FORM APPROVED
REVISED MAY 1963 FEDERAL COMMUNICATIONS COMMISSION BUDGET BUREAU NO. S2-RIZ1.10
WASHINGTON, D.C. 20554
APPLICATION FOR CLASS B, C, OR D STATION LICENSE IN THE
CITIZENS RADIO SERVICE
. . 1. Apylication for Class A station license muat he hled on FCC FORM 400.
DO NOT WRITE IN TINS BLOCK " " s ‘
2. Complete an typewriter or print clearly.
3. Be sure application is signed and dated.  AMail application to Federal Com-
munications Commission. Gettysburg, Pa., 17325.
4. Enclose appropriate fee with application. if required. DO NOT SUBMIT
CASH. Make check or money urder payable to Federal Communications
ommis - {See P'art 19, Volume VI of FCC rules to determine whether
a fee is required with this application.)
1 | NAME OF APPLICANT vEs | No
BUSINESS NALE (OR LAST NAME, IF AN INDIVIDUAL) 9 | DOES EACH TRANSMITTER TO BE OPERATED APPEAR ON THE COMMIS.
SION'S “"RADIO EQUIPMENT LIST. PART C." OR. IF FOR CLASS C OR
Cuass D STATIONS S IT CRYSTALCONIROLLEDT (If mo. aitach
= . m detatled description:
FIRST NAME (IF AN (NDIVIDUALI | MIODLE INITIAL elatled description: see subpart C of Purl 19)
L
T | F AN INDIVIDUAL DPERATING UNDER A TRADE NAME GIVE INDIVIDUAL 1730 | A~ witl AppLICANT own ALL THE RADIO EQUIPMENTS (If no, anwwer
NAME: OR |F PARTNERSHIP. LIST NAMES OF PARTNERS (1o naf repeat B ond C below)
any name wsed in item 1)
NAVE OF OWNER
) i MIDDLE v
LAST NAMES FIRST NAMES i 10— . I - |
15 THE APPLICANT A PARTY TO A WRITTEX [ EASE OR OTHER AGREEMENT UNDER
I+ WHICH THE CWNERSHIP OR CONTROL AILL BE EXERCISED IN THE SAME MAN-
h NER AS {F THE EQUIPMENT WERE OWNED BY THE APPLICANT?
11 | HAS APPLICANT READ AND UNDERSTOOD THE PROVISIONS OF PART 19,
= U SUBPART D. DEALING WITH PERMISSIBLE COMMUNICATIONS FOR WHICH
i THIS CLASS OF STATION MAY BE USEDY
: 12 | WILL THE USE OF THE STATION CONFORM IN ALL RESPECTS WITH THE
PERVISSIBLE COMMUNICATIONS AS SET FORTH IN PART 19, SUBPART D7
3 | MAILING ADDRESS 13 [ WILL THE STATION BE OPFRATED BY ANY PERSON OTHER THAN THE
— _—— — APPLICANT, MEMHERS OF HIS IMMEDIATE FAMILY. OR IS EMPLOYEES?
NUMEER AND STREET (1] yes, atlach @ separate sheet listing the numies and relutionship of all
such peraons and yive a deluiled reason for their operation of your
station)
Gl - STaTE
14 [ IF APPLICANT IS AN INDIVIDUAL OR A PARTNERSH!P, ARE YOU OR ANY
— - OF THE PARTNERS AN ALIEN?
2P CODE { COUNTY OR EQUIVALENT SUBDIVISION
15 } IS APPLICANT THE REPRESENTATIVE OF ANY ALIEN OR ANY FOREIGN
- GOVERNMENT? (If yes, explain fully)
4 | CLASSIFICATION OF APPLICANT (See instructions)
. | GOVERNMENTAL 16 | WITHIN 10 YEARS PREVIOUS TO THE DATE OF THIS APPLICATION HAS
[: INDIVICURL, EI SSS0CIATION E_J ENTITY THE APPLICA™T OR ANY PARTY TO THIS APPLICATION BEEN CONVICTED
IN A FEDERAL, STATE. OR LOCAL COURT OF ANY CRIME FOR WHICH THE
PENALTY IMPOSED % AS A FINE OF 3500 OR MORE. OR AN IMPRISONMENT
; - Soreifur- OF 6 MONTHS OR MORE? (Ste inutructions. 1f yes, atlach a scparate
[ ramvueasne {l_|ACORRORATION [[] ovuew (specisn: sheet giring detailx of euch suck contiction)
17 | IF APPLICANT IS AN INDIVIDUAL OR A PARTNERSHIP, ARE YOU OR ANY
PARTNER LESS THAN 18 YEARS OF AGE (LESS THAN 12 YEARS OF AGE IF
5 | CLASS OF STATION (Check only one) FOR CLASS C STATION LICENSE,?
D class ® [Jetasse D cLass o | |
18 IF THE PRINCIPAL LOCATION WHERE THE STATION WILL B
-~ USED IS DIFFERENT FROM THME MAILING ADDRESS (ITEM 3),
€ | iS THIS APPLICATION TO MODIFY OR RENEW AN EXISTING STATION LICENSE? GIVE THAT LOCATION. (DO NOT GIVE POST OFFICE BOX OR
RFD NO))
[ ves Gire catt sign: [ o ) o
NUMBER AND STREET
CLaE SIATE
7 | DO YOU NOW HOLD ANY STATION LICENSE. OTHER THAN THAT COVERED BY ITEM 6.
OF THE SAME CLASS AS THAT REQUESTED BY THIS APPLICATION? e — . _zm iy .
IF LOCAYICN CAKNOT BE SPECIFIED BY STREET. CITY, AND STATE. GIVE OTHER DESCRIPTION OF
LOCATION
[ ves [ wo
8 | TOTAL NUMBER OF TRANSMITTERS TO BE ALUTHORIZED UNDER REQUESTED STATION
LICENSE DO NOT WRITE IN THIS BOY
_ ~ SCREENING [0 ¥ ON
(Number)
SIGNATURE O ¥ ON
SIGN AND DATE THE APPLICATION ON REVERSE SIDE

B —

19 IF APPLICANT 4 VERNMENT AL YES No
YT IS a4 N TAL
5 ONGOVERN
CORFORAT/ON. ANSWER Tk FOI.LOVH,VG ITEMS

0. IF 4PPLICAY
AsSoCH TIOIVT IS an '/NINC'ORPORA by

A g b7
NSWER THE FOLLO)V/I?G ITEMS YEs

" | IS CORPORITION oRg
CovemRRaTI ANIZED UNDER Laws oF ARY FORG 1GH i

B 115 ANY oFFiceR o DIRECTOR OF T4 ATION
'RECTOR OF Twg 101
4TI

S MORE THAN O ripy

R CORD OR Ma

4 OR
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ITEM . Enter your business name or
legal last name here. (If the license is for
business purposes, print in the firm name.)
On the second line, enter your first name
and middle initial. Married women should
use their own names (i.e., Julie Jones, not
Mrs. John Jones.)

ITEM 2. 1f you will be operating under
a trade name, you should enter your own
name here; or, if in a partnership, you must
list the names of your partners in the spaces
provided. (Do not repeat any name used in

Item 1.)
ITEM 3. Insert your mailing address in
this box. If you are doubtful as to the

county in which you live, you can phone
any local or state government office for the
correct information.

ITEM 4. Place an X in the appropriate
box.

ITEM 5. Place an X in the box marked
“Class D.”

ITEM 6. If you are cpplying for a CB
license for the first time, put an X in the
box marked “NO.” If you are reapplying
for a license because you have moved, are
adding more units to vour system. or if
your present license has expired, put an X
in the box marked “YES” and enter your
present call-sign on the line below.

ITEN 7. If this is your first request for
licensing, place an X in the box marked
“NO.”

ITEM 8. Enter the number of transceiv-
ers you will use in your CB system. Two
units make a complete two-way radio sys-
tem; if you plan to add additional equip-
ment to your facilities before your five-year
license expires, you should include these in
the number to be authorized at this time.
Reapplying for the use of more transmitters
after a license has been issued will require
an additional $8 fee.

ITEM 9. Most CB’ers purchase equip-
ment approved by the FCC for Class D
operation; if such is the case with you,
mark the box marked “YES” with an X.
If you are in doubt, ask your supplier—he
should know!

ITEM 10. In almost zll cases, you will
either own or plan to purchase transceivers;
if this is so, mark the box labeled “YES.”
If you will not own the equipment, you
must fill in items “B" and “C” below the
question.

ITEM 11. Here the FCC wants to know
that you have read and understood the pro-
visions of Part 95 concerning the permissi-
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ble communications for which you will be
using your station. You must have a copy
of Part 95 in your possession before oper-
ating your CB station.

ITEM 12. This question asks you to at-
test that you will be operating your CB
system in accordance with the Rules and
Regulations set forth in Part 95.

ITEM 13. If persons other than your im-
mediate family or employees will be oper-
ating your equipment, you must list their
names and relationships on a separate sheet
of paper with a detailed reason for their
operation of your station.

ITEM 14. Answer this question with a
“NO" unless you are (or, if a partnership,
one of your partners is) an alien.

ITEM 15. This question is answered with
a “NO” also, or you must give a detailed
explanation on another sheet.

ITEM 16. Give an ‘“‘appropriate” answer
here. If your answer is “YES,” you must
answer the three lengthy questions asked
undcr this item contained in the FCC's
Specific Instructions attached to Form 505.

ITEM 17. Your answer here must be a
truthful "NQO” to be eligible for a CB sta-
tion license.

ITEM 18. If the location from which you
will be using your station is different from
your mailing address, you must enter the
station address on these lines.

ITEM 19 and 20. 1f either of these items
pertains to you, take your time in answer-
ing them fully and correctly. If there is any
doubt in your mind as to how they should
be answered, consult an attorney.

NOTE: We have made reference to “Part
95" in several of these items. The 505 form,
however, indicates “Part 19.” Part 95 super-
sedes the former Part 19, but the same
Part 19-type application form is still being
used. Just be sure you have the proper
form, as indicated.

Finally, the FCC asks that you attest to
seven statements listed on the bottom of
the form by signing on the signature line,
dating the form, and checking one last box
applicable to your position in applying for
a license. Read the statements, understand
them, and approve of them before signing;
you’ll save yourself a lot of possible grief
in the future!

Now check over all your answers on the
work sheet. When you are sure they're cor-
rect, transfer this information to the actual
application form. Be sure to sign the appli-
cation properly when it is completed.
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(Non-signature, errors, or omissions will
force the Commission to return the appli-
cation, without license! Moreover, you will
have to submit an additional $8 fee with
your corrected or reapplied application.)
Mail the form with your check or money
order to the Federal Communications Com-
mission, Gettysburg, Pa. 17325.

You will also find an order blank for
Volume VI, Part 95 of the Rules & Regu-
lations, attached to your application form.
If you do not already have a copy, put your
name and address on this form and mail it
to the Superintendent of Documents, Gov-
ernment Printing Office, Washington, D.C.
20402, together with a check or money order
for $1.25. With this subscription, you will
receive the current FCC Rules & Regula-
tions for CB and all subsequent additions,
changes, or corrections—automatically.

Remember, you must have a copy of
Part 95 in your possession (and have read
and understood the rules) before you can
operate your station under your issued call-
sign.

WARNING: The waiting time for issu-
ance of a CB license has been cut consider-
ably; it is not worth taking the chance of
jeopardizing the privilege you are request-
ing by using your transmitter before re-
ceiving your call-sign. And don’t use a
friend’s call! Getting caught could result in
loss of license, fine, imprisonment, or all
three, depending on the offense!

When you receive your license, post it
near your base station where it can be
examined by the proper authorities if the
occasion should ever arise. FCC Form 452-C
(Transmitter Identification Card) or a pho-
tocopy of your license should be attached
to each mobile unit you will be using under
your call-sign. These forms are included
with most units manufactured. Additional
copies are available from any FCC office.

UniTED STates of AmtAica FCC Form 452.C

FEIDERAL COMMUNICATION COMMISSION UMaich 1560}
TRANSMITTER IDENTIFICATION CARD

1. Station call sign -

2. Name and Address of Permirter or Licenser

This identification tag should be attached to each
CB transceiver. Patterned after FCC Form 452.-C, it
is supplied by manufacturers with their equipment.
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® What Equipment to Use. The variety of
CB equipment available today makes the
important step of buying the right trans-
ceiver an easy one. Advancements in cir-
cuitry, operating conveniences and plus-
features—all summed up in approximately
200 different units on the market—make
it possible today to choose the station
setup that will best suit the need of the
user.

There are several factors to be considered
when buying CB transceiver equipment.
It is not necessary to have any technical
knowledge of transceivers, but a familiarity
with what different types are designed to
do will help you to make the correct choice,
and to get the utmost service from both the
equipment and the Citizens Band.

® Transmitter Section. Transmitters for
the Class D service must meet certain
technical requirements. These include a
maximum input power of 5 watts to the
plate of the final r.f. amplifier stage and
an operating frequency tolerance of .0059%,.
Since these requirements are regulated by
the FCC, you can be sure they are met in
all equipment on the market, and therefore
you can turn your attention to such con-
siderations as convenience of operation and
extra features offered.

The majority of CB transceivers transmit
a straight amplitude-modulated (AM) sig-
nal. But there are several models available
that reduce the strength of the carrier and
place slightly more power into the side-
bands which contain the modulation com-
ponents. These latter signals are referred to
as “DSB” (double-sideband with reduced
carrier). One manufacturer offers a single-
sideband suppressed-carrier transceiver
which is referred to as “SSB.”

The power output rating varies with dif
ferent manufacturers, but is generally be-
tweent 2.5 and 3.5 watts. There are also
quite a few transistorized CB transceivers
(mostly hand-held “‘walkie-talkie” types)
with input power ratings of 1 or 2 watts;
these units can only be used by appro-
priately licensed CB’ers and are not to be
considered in the class of the license-free
hand-helds with inputs of 100 milliwatts
(1/10 watt) or less.

® Receiver Section. How well signals from
low-power transmitters are received—and
the range over which they can be received—
depends on the receiver's sensitivity and
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This Amphenol-Borg CB iransceiver is
similar to many that can be connected
to selectiv2 calling adapters. More and
more business users of CB radio in-
stall selective calling devices to screen
out transmissions from other stctions
on the CB channel. With selective
calling, the receiver is dead until it ic
activated by a special tone signal
ransmitted from the base station.

ability to receive a signal satisfactorily
through interference. The better the sensi-
tivity rating given a receiver (usually be-
low 1 microvolt), the better the chances are
to receive distant transmissions. The super-
regenerative receivers of yesterday had very
poor selectivity compared with the super-
heterodyne types offered today. Super-
heterodyne circuitry also allows the use of
crystal-controlled tuning; superregenerative
units do aot.

As the need for more and more selectivity
becomes desirable, many CB equipment
manufacturers offer transceivers of the
“dual” or ‘“double” conversion superhet
variety. This type of unit requires addi-
tional circuitry, and as a general rule you
will find double-conversion superhets $20
:¢ $30 more expensive than a comparable
transceiver with a single-conversion re-
ceiver. If interference in your area is heavy,
or if you will have a need for long-distance
communications, the double-conversion unit
can be well worth the extra tab.

A “squelch” circuit will completely sil-
ence the receiver, eliminating background
1oise when the tuned channel is not in use.
A built-in “noise-limiter” is also a must to
minimize electrical and ignition interference.

As for tuning, you must decide whether
you will want to tune all 23 receiving chan-
nels or just a few channels on which you in-
tend to operate through crystal-control selec-
tion. Most equipment offered today in-
cludes a combination of the two; your
choice in most cases will involve the num-
ber of crystal-controlled channels you will
need. Present-day CB gear is usually avail-
able with crystal sockets for 1, 2, 5, 6, 8, 11,
12 or 23 channels.

® Power Supply. There are three common
power supplies available for CB equipment

1966 Edition

—for operation on 6 volts d.c., 12 volts d.c,,

and 117 volts a.c. A few of the available
units operate on a single source (ie., 12
volts for permanent mobile operation, and
117 volts for permanent base station use).
Others are combined for 6 volts d.c./117
volts a.c., or 12 volts d.c./117 volts a.c.
operation. The ideal--and most versatile—
arrangement s the universal three-way
power supply offered with most equipment
which will operate on any of the three volt-
ages that may be needed. Transceivers so
equipped can be switched from mobile to
base operation as required or desired.

Before purchasing your CB transceiver,
check your needs against the features men-
tioned above. Tnvestigate the construction
of the unit. Is it sturdy—will it take what-
ever minimal abuse may be necessary
through mobile operation? Will it fit well
in appearance with its “urroundings in your
home, car, or business —-ehicle? And, final-
ly. is the gear equipped to do the job re-
quired?

® Base Station Antennas. The antenna for
your CB base station will generally fall
within one of five categories: ground plane;
coaxial; beam: collinear; and hybrid. Your
choice of antenna will to some extent deter-
mine the range of your signal.

It is advantageous to mount any antenna
as high as Part 95 Regulations allow.
Also, the antenna should be mounted well
in the clear and as far away from buildings,
trees, chimneys, and other obstructions as
is practical. Not only will a nearby obstruc-
tion detune your antenna, but it may also
“shadow” your signal so that coverage in
the direction of the obstruction is forfeited.

All antennas used in the CB service
should be fed by the best possible grade of
coaxial cable. Generally speakinrg, carefully
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follow the installation instructions and the
antenna manufacturer’s suggestions as to co-
axial cables when you install your antenna.
Keep the coax cable short.

® Ground Plane Antenna. While the vertical
ground plane antenna is gradually being re-
placed by several types of improved ver-
sions, it was used by most CB’ers at one
time. It is still readily available and can be
effectively used over average distances. This
type of antenna consists of a 108” vertical
radiator mounted and insulated from a
“plane” of three or four similar-length
rods. It is easy to assemble and install.
but it requires considerable free space so
that the horizontal rods will not touch or
intersect a nearby obstruction.

@ Coaxial CB Antenna. Comprised of two
vertical 108" elements, the coaxial antenna
is ideally suited for use at a CB base sta-
tion. It wusually consists of a vertical
radiator whose base is separated and in-
sulated from an aluminum skirt about 2”
in diameter and 108" long. The skirt is
connected to the braid shield on the coaxial
feedline, while the center conductor of the
coaxial cable goes directly to the vertical
radiator. This arrangement insures that the
antenna is well matched to the feedline and
that the losses between the coaxial line and
coaxial antenna are minimized.

The only disadvantage of the coaxial an-

[t RIS o -
This Mosley V-27-GP antenna is perched atop the
administration building of the Calvary Cemetery in
St. Louis, Mo. Mobile units maintain continual con-
tact with the superintendent's office, using Citizens
Band radio throughout the cemetery's 425 acres.
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tenna is that it requires a heavy-duty sup-
porting pole inside of the 2”-diameter skirt.
This supporting pole must keep both the
skirt and vertical radiator in the clear and
away from all obstructions .

© Collinear Antenna. One of the most popu-
lar base types today is the collinear antenna.
Extending nearly to maximum 20-foot
height, it relies on a fancy coil and match-
ing network to make the antenna perform
as if it were 36 feet high. But its value
is not so much in length as in the effect
on radiation patterns. A signal leaving the
collinear is extremely low in angle. Most
energy is concentrated under 1 degree—al-
most flat out. The ground plane radiates at
5 or more degrees, aiming much of its sig-
nal skyward. The collinear offers solid gain
in all desired directions. It makes a 5-watt
signal sound like 10 watts to the distant sta-
tion. Illegal? Not at all. As long as power
multiplication occurs in the antenna, not
the transmitter, it can go to any theoretical
limit.

The collinear antenna provides just about
the highest gain you can get while still re-
maining in the nondirectional class. The
power increase occurs over 360 degrees.
Collinears, too, provide a distinct advantage
in receiving. Since elements are grounded
to the mast (through a coil), static tends to
be short-circuited. The 27-mc. signal re-
mains unaffected.

@ Beam Antennas. By placing special ele-
ments at critical distances from a vertical
antenna, the full strength of the incoming
or outgoing signal can be “beamed” in one
direction, rather than dividing the signal
in an omnidirectional pattern through the
use of a single-element vertical antenna.

The more common CB beam antennas
consist of three or five elements, including
the radiator. Other elements make up the
reflector portion to increase signal strength
in the direction away from the reflector. On
the same vertical plane as the reflector ele-
ments, but at another critical distance,
directors are used to “lead” or ‘“‘pull” the
radiation in the favored direction.

Most CB beam antennas are quite bulky
and must be mounted so that they may be
rotated—if CB signals are to be aimed in
all directions of the compass. A three-
element beam will give a power gain
equivalent to five times that of the ordinary
ground plane or coaxial antenna, and a
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The three vertical elements of this Antenna Specialists “Scanner” represent ar altogether different

< A <

approach to CB beam antennas. The elements arc not rotated but, as the photos show, can be
rigidly mounted in place. A relay switching network rotates the beam pattern by operating one verti-
cal dipole as the radiator and the remaining two as reflectors. Thus, the beam pattern may be swung
120 degrees—eliminating signals from undesired stations and reinforcing signal strengths from an-
other compass direction. Switches to control the relay network can be placed at the operator’s elbow.

five-elernent beam about 10 times the gain of
the ground plane or coaxial unit.

The beam antenna is of great advantage
where CB communications are tc be estab-
lished between two fixed points, and where
there is enough room for installation.

Two major antenna manufacturers have
triggered off what could be an important
trend ir directional antennas. It's the beam
that doesn’t rotate. Elements remain fixed
in place; the signal swings electronically.
Hy-Gain’s “Co-Phaser” is a small control
box that can impart a beam effect to any
two identical CB antennas mounted 9 feet
apart. Inside the box are lengths of coaxial
cable znd an elaborate switching system.
The cables act as transformers to match up
the two antennas. Also, they provide a
time delay in the signal going to one an-
tenna. This creates an out-of-step condi-
tion between elements, and signals add and
cancel in different directions. The operator
can choose one of three major patterns by
switching the front-panel selector.

Let's say the two antennas are mounted
along an east-west line. For one switch
position, the signal is more than doubled in
power to the east. Another position pro-
duces the same effect to the west. In the
final position, identical signals are trans-
mitted to the north and south. Depending
on the particular installation, the CB’er can
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select his major areas of maximum power.
And pattern switching is fast—there’s no
waiting for a mechanical rotator to swing
around.

Another entry in the electronic beam field
is the “Scanner” by Antenna Specialists.
The array consists of three 1714-foot ele-
ments. These verticals are connected to re-
lays housed at the top of the mast. As the
CPB’er switches his control box, the relays
activate one of the elements. Now, the two
other elements become reflectors to focus the
signal in the desired direction. In this man-
ner, the pattern, not the elements, can be
shifted around the compass. It covers 120
degrees at a time. To inform the CB’er of
the active direction, three neon indicators
are located on the control-box panel. In each
of thc three directions, the 5-watt signal is
multiplied to about 30 watts.

€ Hybrid Antennas. A number of antenna
manufacturers have developed vertical radi-
atorc that have some power gain but also
radiate an omnidirectional pattern. These
antenncs are generally more cxpensive than
either the simple ground plane or coaxial
antenna, but they do increase the power of
the radiated signal.

© Mobile Antennas. There are a variety of
mobile antennas available. Although the
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most popular at one time was the standard
102” whip, this is rapidly being replaced by
shorter, equally efficient versions. Whips
are made from either stainless steel or a
special wire-encased fiberglass section. New-
er models vary in length and may be in-
stalled attached to the bumper, the body
or deck, or in place of the existing AM
broadcast antenna. If you do not care to
drill holes in the body of the vehicle, you
may want to consider the use of a diplexer
which will enable you to use one antenna
for both CB and AM broadcast reception.

Mobile antennas suffer from the effects
of the metal automobile body. An antenna
mounted on the right rear bumper tends to
propagate its strongest signal diagonally
across the car and out toward the left front
fender. The same effect applies if the an-
tenna is mounted on the left rear bumper
with the maximum radiation extended
across the right front fender. The ideal
mobile antenna installation, therefore, would
be in the center of the roof or car body.
Several of the newer short-length versions
are very effective here since the signal is
spread in an omnidirectional pattern, the
body of the car acting as a ground plane.

® Installation Practices. Installing your CB
system in the home or office, in a truck or
auto, or even in a cabin cruiser, demands

These Hy-Gain CLR-2 antennas are fed from the
CB transceiver through a “Co-Phaser,” a device
which alters phase relationship between antennas.
As phase is changed, so is the 4 db directional gain.
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no technical knowledge. Fixed—or base—
stations (i.e., those in the home or office)
will require the least amount of installation
time since most units need only be attached
to the proper voltage source and antenna
connections to be operable. Mobile rigs
must be mounted much more securely, usual-
ly in closer quarters, and some vehicles will
require the installation of suppression to
quiet ignition interference.

® Base Station Installation. Ideally, a fixed
station may be placed atop a table, desk.
kitchen counter, or the like—the compact
size of most CB transceivers today affords

It is sometimes advantageous to use a cowl antenna
for both mobile CB and auto AM reception. This is
a typical coupling harness sold by New-Tronics.
An isolation network keeps the Citizens Band sig-
nal out of the car's AM radio, and vice versa.

the user many choices of location. And
manufacturers take into consideration the
size, shape and finish of CB equipment, so
that it may serve its purpose visually as
well as functionally in any area—from the
garage to the living room.

If the fixed station’s antenna lead-in will
be fed through a window, try to locate the
transceiver between the window and the
nearest a.c. outlet. If running the lead-in
to the unit will entail drilling through a
wall, be sure to choose a location close to
an a.c. outlet. In this case, it is important
to remember that a tubular insulator
(usually ceramic and available at most
electronic distributors) should be used at
the wall. In drilling from the inside out,
drill the hole in a downward position so
that moisture from the outside cannot work
its way in. Also, any space left after in-
sertion of the lead-in cable should be filled
in with a sealing or caulking compound.

Unless the transceiver is fully transistor-
ized, care should be taken to avoid blocking
its ventilation holes. Heat from the unit
must be allowed to dissipate, since excessive
amounts of heat can be damaging to com-
ponents. In applications where ventilation
will not be a problem, the equipment can
be flush-mounted within the confines of a
cupboard or desk.
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® Grounding. Besides grounding the outdoor
antenna mast, it is a good idea to be sure
the transceiver itself is grounded. This will
not only contribute to personal safety, but
may well save your transceiver if lightning
should strike your antenna. Also, although
it may not add measurably to your signal,
it could aid considerably in noise reduction.
While the shield of the coaxial cable from
the antenna is grounded to the set chassis,
the unit itself should be grounded from the
ground terminals on the rear of the chassis
to a nearby water pipe or ground rod driven
into the earth at least three feet deep.

In addition, the antenna mast—or sup-
port—can be connected to ground by #10 or
larger copper wire. In feeding either of
these ground wires to a cold water pipe
or ground rod, clamps (of the types used
by telephone installers) should be em-
ployed to assure positive contact between
the wire and the grounding rod or pipe.

® Mobile Installations. The most practical of
all vehicular installations is under the dash,
usually as close to the driver as possible.
But care should be taken to keep both the
unit and the mike cable clear of the brake
and gas pedal.

Center-mounting the transceiver under
the dash works out to best advantage in
most cases. Controls can be seen by both
the driver and passenger, and may bc
operated by either from where they are
seated. Some units can be mounted on top
of the dash, but only when the shape of
the transceiver will not impair vision.

If the glove compartment is centrally lo-
cated, there is a chance that the holes in
the transceiver’s mounting bracket will
match those already used to hold the com-
partment door-hinge in place. In many
cases, the same screws will hold the bracket
and the compartment door; if not, holes
can be drilled under the dash to hold the
bracket separately.

® Power Connections. Once the transceiver
is mounted, power may be supplied in several
ways—some good—others better! Almost all
universally powered CB transceivers are sup-
plied with two power cords, one for the a.c.
hookup at a fixed station, the other for d.c.
connection in a vehicular installation. This
indicates that the equipment has been built
to be used with either source of power, and
is switched from one to the other merely
by plugging in the appropriate cable on the
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rear of the unit and connecting it to the
proper source. Although manufacturers’ in-
structions usually lend a hand in this de-
partment also, let's take a quick rundown
of the three more common types of connec-
tions in the mobile installation.

(1) A few CB transceivers are still sup-
plied with a d.c. cable that has a cigarette
lighter receptacle plug at one end—the same
type used on auto troubleshooter lights,
electric shaver battery packs, etc. This
method of powering a CB rig is generally
accepted for temporary installations only,
for the following reasons. There can be a
noticeable loss in power since the wires from
the receptacle to the battery are usually
not heavy enough to supply full power to
the equipment. Loss of power may also
occur at the plug within the receptacle since
it is not a solid connection. Finally, power
is always supplied to the cigarette lighter
receptacle, which could result in a dead
battery within a few hours if the rig were
accidentally left on,

(2) Connecting the *hot” (usually red)
lead to the ignition switch in the vehicle,
and the ground (often black) lead to a
good firm body connection will assure the
operator of killing all power to the equip-
ment each time he turns off his motor and
removes his keys. However, this type of
connection will also produce a loss of power
due to the increased load through the igni-
tion switch.

(3) Running the d.c. power cable supplied
with the transceiver directly to the battery
terminals or fuse block promises the best

Solid-state CB transceivers have reduced battery
drain to bare minimum. This compact Heathkit GW-
14, about to be installed under the dash, has a 14-
transistor, 6-diode circuit for 23-channel operation.
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possible performance of the three examples
mentioned here. In fact, use of even heavier
cable will feed more power directly to the
equipment. While here again we have the
possibility of forgetting and leaving the unit
“on” all night, we must consider that any
losses that can be avoided may mean added
miles in range. It then becomes a matter
of choice—we either have to trust our
memories or sacritfice the range by tying
in the ignition switch.

@ Boat Installations. Many of the same
practices used in installing CB equipment
aboard autos or trucks will serve the water-
going CB'er as well. Caution should be
exercised, however, in placing the unit where
it will not be plagued by moisture—especial-
ly salt spray.

Choice of a power supply for the trans-
ceiver will depend upon whether the boat
is equipped with a 6-, 12- or 32-volt bat-
tery; a 117-volt a.c. generator; or no power
source at all. Equipment power supplies
can be matched for most of the examples
given here. Should the power supply pre-
sent a problem, however, a 12-volt storage
battery can be used to operate a 12-volt
d.c. rig, provided that the battery is main-
tained and kept at full charge when not
being used to power the equipment.

There are several fully-transistorized CB
transceivers on the market which operate

from 117-volt a.c.. 12-volt d.c.. or self-
contained battery pack sources. Any of
these units could be the ideal solution

where mismatches in power supply require-
ments—or the absence of power—create a
barrier.  Also, lightweight, transistorized
equipment can be used ‘“on board” tempor-
arily, carried ashore and used in the field
on its own supply, and taken into the cabin
or home and used on a.c. power.

In choosing an antenna for a boat, either
a stainless steel whip, a loaded coil whip,
or a fiberglass whip will suffice to complete
the installation. On a larger cabin craft
or vessel, a ground plane or hybrid an-
tenna might be used. Manufacturing im-
provements have also produced antenna
types that no longer require an expensive
ground plate installation; they can be in-
stalled without technical knowledge and are
highly effective transmit/receive types.

@ Interference. There are several types of
interference that plague the Citizens Radio
Service, but nomne troublesome enough to
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squelch the efficient operation of a CB
system if the causes are understood and
proper corrective measures taken.

® TV, Radio, P.A. Interference. Television
sets, public address systems, phonographs.
intercoms, tape recorders, and radios are a
few of the electronic devices that have at
one time or another been victimized by a
nonscheduled CB broadcast. Don't panic
if you receive a complaint. Your equip-
ment may, or may not, be what is causing
the interference.

Interference to TV sets, for example, is
caused by two factors, the first being har-
monic radiation. This usually affects TV
channel 2, since the second harmonic of
all CB transmissions falls within this chan-
nel. If your transmitter is causing Channel
2 interference, you can be pretty sure your
equipment is not operating properly—either
your transmitter output or TVI (television
interference) trap is improperly adjusted.
In most cases, you can make the necessary
adjustments by consulting the instruction
manual supplied with your transceiver.

The second type of interference is caused
by improper design or malfunction of the
equipment which is the “victim’ of the in-
terference. A corroded or poor solder joint
could be acting as a detector and rectifying
your signal. Or the leads on a public
address amplifier may be just the right
length to resonate at the Citizens Band.

Some of the older TV sets use an inter-
mediate frequency in the 27-mc. band, and
this poor circuit design will cause the CB
signal to be picked up in that section of the
set. This type of TVI is easily identified
since it is received on all TV channels. The
prescription here is for the person owning
the TV set to have a “high-pass filter” in-
stalled at the set's antenna terminals.

By no means should you attempt to
make any of the adjustments necessary to
the other person’s equipment yourself—
you'd only be setting yourself up as a
“dead duck’™ to be blamed for any future
malfunctions that might occur. Let a
qualified TV or radio technician do the job.

© Special Types of Interference. Medical
diathermy equipment, commonly used in
hospitals and clinics, is licensed to operate
within the frequency band extending from
26.96 to 27.28 mc. Use of this equipment
can result in an overpowering raucous hum
and hash being received around CB chan-
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The author of this chapter has made numerous radio gnd TV broadcasts to inform the pubiic about the
worthwhile public service aspects of CB radio. These shots from a TV screen were taken during a broadcast
over Station WREX-TV, Rockford, I, The interviewer is lane Neubauer, hostess of the ‘‘Tete A Tete'' show.

nels 13 and 14. It's best to stay clear of
these channels if you are within range of
diathermy equipment.

The *guttery” growls heard occasionally
are caused when two or more transmitters
are simultaneously operating on the same
channel and their crystals are not exactly
on ‘zero-beat.” Higher-pitched “whistles”
are due to heterodyning from stations op-
erating simultaneously with slightly off-
frequency crystals. Since CB is on a shared-
channel basis, nothing can be done about
the “growls,” but the “whistles” can be
curbed by improved receiver selectivity.

Radio-control devices may cause tempo-
rary interference around channels 3-4, 7-8,
11-12, 15-16, 19-20 or on channel 23. These
devices include model airplanes, traffic
lights, garage door openers, etc.

® Skip Interference. Caused by ionospheric
reflection, “skip” interference will allow you
to “listen in” on CB conversations as far
as 2000 miles away from your station.
“Skip” is a seasonal interference which
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reaches a peak in June and July, and again
in December. It will come from the direc-
tion of the greatest CB activity within the
area involved.

You may certainly listen to these trans-
missions, and even log them if you care to,
but by no means should you attempt to
transmit a message to any station more
than 150 miles from your own station.
Contacting, or attempting to contact, an-
other station on “skip” is a violatian of the
FCC Part 95 Rules & Regulations.

® Operating Procedure. Citizens Band ra-
dio has many advantages over other types
of two-way radio services. Lower priced
equipment; simplified licensing, with no
technical knowledge or tests involved; and
a choice of 23 different channels—these are
but a few of a score of reasons thousands
have chosen CB for their personal or busi-
ness communications system. But “first
place” on the list of advantages afforded
the user could easily be awarded to “ease
of operation!”
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® Typical Call. The following example
might be considered representative of the
type of calls transmitted by thousands of
CB’ers daily across the nation. The method
of contact and procedure throughout the
call, up to the second of signing clear with
one another, might also be considered typ-
ical—practically standardized.

BASE STATION: “KHC3022, KHC-
3022 base to mobile.

Over.”
MOBILE STATION: “This is KHC3022

mobile. Over.”

BASE: “What's your pres-

ent location? Over.”

MOBILE: “I was just leaving
1800 Rural Street.
Over.”

BASE: “Have you finished
the last job I gave
you? Over.”

MOBILE: ‘“Yes I have. Over.”

BASE: “Report to the gen-
tleman waiting in
front of the Police
Department. He’s
locked out of his
car. QOver.”

MOBILE: ‘“QOkay. Over.”

BASE: “KHC3022base: out

and clear.”
MOBILE: “KHC3022 mobile:

out and clear.”

Here, obviously, is a locksmith contacting
his mobile service unit, instructing its op-
erator to proceed to a given address to open
a locked vehicle. He has saved time and
money by nabbing his mobile unit before it
returned to the base station, and at the
same time he has shortened the period of
waiting for the customer. By transmitting
on a preselected channel monitored by both
the base and mobile units in his system, the
locksmith hss easily and effectively de
livered an assignment.

© The '10-Code.” The conversation above,
as short and to the point as it already is,
can be snipped even more by making use
of the PoruLar ELECTRONICS ‘“‘10-Code.”
This method has become quite desirable
when radio traffic in a given area is heavy,
or when speaking each word of the pro-
posed message will entail a lengthy tie-up
of the channel in use. It has proven equally
effective when a mobile unit is near the end
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of the transmitting or receiving range, as
numbers can be much more readily under-
stood than can individual words or lengthy
sentences.

Let’s consider the same message then, in-
corporating the PoPuLAR ELECTRONICS 10-
Code:

BASE STATION: ‘KHC3022, KHC-
3022, base to mo-
bile. Over.”

MOBILE STATION: “This is KHC3022

mobile. Over.”

BASE: “What is your 10-
2027
MOBILE: “1800 Rural.”
BASE: ‘“Are you 10-24?"
MOBILE: “10-4>
BASE: “10-22 Police De-
partment — locked
out.”
MOBILE: “10-4.”
BASE: “KHC3022 base; 10-
10.”
MOBILE: “KHC3022 mobile
10-10.”

If we were to get technical and run a
stopwatch on both of these examples, we
would find that—at the average rate of
speech, and assuming contact was made im-
mediately—the first call would consume 30
to 35 seconds, while the second example
using the 10-Code would trim the time on
the air to 20 seconds. While this is no great
savings on a message of such short dura-
tion, there is a definite advantage in using
the 10-Code for a message containing five
minutes of information: it can be packed
into just four minutes. Use of this code
expedites message handling, thus clearing
the channel for others.

It is not necessary to memorize all of the
10-Code. It is practical, however, to mount
a copy of it as close to your transceiver as
possible for quick reference. If the CB unit
is in the kitchen, the 10-Code might be
mounted on a cupboard door below the
FCC license, or on the wall closest to the
equipment. In the office, it might be lo-
cated on a desk top, or in some other con-
venient place.

A handy mounting place in the mobile
unit would be on the overhead visor. Since
it is dangerous to transmit while driving,
and against the law in many states, a mo-
bile CB vehicle should pull completely off
the road, and come to a dead stop, before
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originating or answering a CB call. With
the 10-Code mounted on the visor, an up-
ward glance makes for easy reference—it
eliminates searching and fumbling for the
code that you thought was on the seat
right beside you the last time you needed it.

® ‘‘Break-Break.’”’ The slogan “break-break”
has become an ultra-effective means of
gaining access to any of the CB channels
in time of need. As you may have guessed,
the “break-break” means just that—a
“breaking” into a conversation on a chan-
nel between two other CB units—with a
definite reason for doing so. \Vithout in-
terrupting either party during actual con-
versation, a “breaker” (the person breaking
in) takes advantage of the time between
transmissions—after the first party has fin-
ished a statement with *‘over,” and before
the second party begins to transmit.
Although a bit split-secondish, the one or
two seconds of ‘“dead air” le‘vicen trans-
missions is ample time for the “brecaker” to
make his plea, and for either or both par-
ties to ‘“‘receive” him. Once this has been
done, the party who was to have begun the
next part of the conversation will usually
acknowledge the “breaker,” at which point
he can put in his bid for the channel. This
action will be followed by a signing-off of
the two parties previously engaged in con-

versation.
his call.

As an example, let’s consider what might
be a typical conversation between two par-
ties whom we’ll call Station A and Station
B. who will then be joined by Station C—
the breaker. The main point to keep in
mind is that Station C intends to request
use of the channel because he has important
or semi-urgent information to dispatch to
one of his mobile units. Logically, he has
monitored the conversation of Stations A
and B. and feels that his message warrants
a request for the channel over the call pres-
ently in progress.

Then the “bpreaker” may place

STATION A: “ ... So climb up the tower
at the Jones’ home, Phil. It
could be one of the connec-
tions near the rotor since
everything indoors checks
out all right. Over.”

“10-4 Marv. I'll swing back
that way and check it out.
Do you want to give me that
list of tubes now that you
asked me to pick up at the
distributor’s? Over.”
“BREAK-BREAK!”
“There’s a ‘Breaker’ in there.
Phil. Stand by. Go ahead
‘breaker’.”

STATION B:

STATION C:
STATION A:

POPULAR ELECTRONICS CITIZENS BAND *“10-CODE"

General Station Operation

10-1 Receiving poorly.

10-2 Signals good.

10-3 Stop transmitting.

10-4 Okay—Affirmative—Acknowledged.

10-5 Relay this message.

10-6 Busy, stand by.

10-7 Leaving the air.

10-8 Back on the air and standing by.

109 Repeat message.

10-10 Transmission completed, standing by.
10-11 Speak slower.

10-13 Advise weather and road conditions.
10-19 Return to base.

10-20 What is your location? My focation is — .
10-21 Call — — — — — by telephone.

10-22 Report in person to ——————— 8

10-23 Stand by.

10-24 Have you finished? | have finished?

10-25 Do you have contact with . ]

Emergency or Unusual

10-30 Does not conform to Rules & Regulations.
10-33 Emergency traffic this station.
10-35 Confidential information.

10-36 Correct time.

Accident and Vehicle Handling

10-54 Accident.
10-55 Wrecker or tow truck needed.
10-56 Ambulance needed.

Net Message Handling

10-60 What is next message number?

10-64 Net is clear.

10-66 Cancellation.

10-68 Repeat dispatch on message.

10-69 Have you dispatched message — — .
Personal

10-82 Reserve room for — .
10-88 Advise present phone numberof — ..
Technical

10-89 Repairman needed.

10-90 Repairman will arrive at your station — ..

10-92 Poor signal, have transmitter checked.

1093 Frequency check.

1094 Give a test without voice for frequency
check.

10-95 Test with modulation.

10-99 Unable to receive your signals.
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“This is 18A6201 with an im-
portant message for Dr. Katz
who is mobile and will
soon be out of range as he is
leaving the city. May I have
the channel?”

“10-4, we’ll clear! Call me
when you finish the job at
the Jones’ home, Phil! 18W-
4689 base is out and clear.
STATION B: “10-4, Marv. 18W4689 mo-
bile is 10-10.

STATION C:

STATION A:

©® Important Rules To Remember. When
operating on the Citizens Band keep in
mind the following ten important rules:

(1) Station identification must be given
by both parties at the beginning of and up-
on completion of each contact, regardless
of whether the call lasts 30 seconds or a
full 5 minutes.

(2) Use channels 9, 10, 11, 12, 13, 14, and
23 for interstation communications. All
other channels are for use only by stations
carrying your own call-sign. Channel 9
may be used for emergency aid to travelers:
this practice now has ‘“‘semi-official” FCC
approval.

(3) Make your questions brief and to the
point. Long transmissions tend to confuse
the other party, making it hard for him to
remember all that you may have asked.

Use of walkie-talkies is not restricted to chiidish
“fun 'n games.”" This Raytheon TWR6 is being used
by a plant security guard. It has a range of 15-1 mile.
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Since he can’t interrupt you on two-way
radio as he might on the telephone, it is to
your advantage to toss him one question
at a time.

(4) Stay within the 5-minute limit set
forth in Part 95 of the Rules and Regula-
tions. If you have additional information
that must be relayed to your station and
have used up your time, clear the channel
for 5 minutes to allow others to place their
calls, then contact your station again once
they have cleared and another 5 min-
utes have passed. This rule does not apply
to units of the same station or to emergency
communications.

(5) Use your equipment and a different
call-sign if you qualify as a member of a
duly licensed group activity such as a
volunteer fire company, CD service, etc.
You are then a mobile unit of the primary
licensee.

(6) You may continue to operate and use
your old call-sign after moving to a new
permanent address. However, you must
apply within 30 days for a new call-sign,
and be sure to notify the FCC of your tem-
porary address.

(7) Make use of the 10-Code for speed,
intelligibility, and good communications.

(8) Use the “break-break” procedure only
when it is absolutely necessary to use the
channel. Don’'t “break” merely to become
a third party to a conversation already in
progress.

(9) Speak clearly, distinctly, with the
microphone approximately two inches from
your lips. And speak in a normal tone—
shouting only creates distortion.

(10) Be prepared to use any CB channel
in case of emergency. Part 9585 of the
Rules permits a waiver of all restrictions
where immediate safety of life or immed-
iate protection of property can be demon-
strated.

® Hand-Held Transceivers. Citizens Band
“walkie-talkies” in many cases are more
useful and more in demand than 5-watt,
full-sized units, depending upon the situa-
tion and requirements of the activity at
hand. “Talkies” range from $10 to as high
as $150. Some of the lesser priced units
are marketed as easily assembled kits; they
are manufactured for the hobbyist, tinkerer,
or gadgeteer who’d rather do it himself for
pleasure or savings. Many kits are designed
for the youngster to assemble with a little
coaching from dad.
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Some pint-sized transceivers come under
the jurisdiction of Part 15 of the FCC
regulations, which allows certain types of
communications devices to be operated
without a license. There are two classes of
“talkies” to consider, the choice depending
upon the range the unit will need to cover,
its stability, and features required.

® 100-Milliwatt Units. Under Part 15, one
class of “talkies” is limited to 100 milli-
watts input power or less, must be crystal-
controlled, and can only be used with a
single-element whip antenna whose length
does not exceed 60 inches. They need not be
licensed as long as the circuitry meets FCC
requirements and communications are lim-
ited between units of the same classification.
A 100-mw. transceiver may be used with a
5-watt CB unit, however, if the lesser-
powered unit meets the specifications set
forth in Part 95 of the Rules & Regulations;
during communications of this type, a call-
sign must be used between the two units.

The range of 100-mw. units may stretch
from a couple of blocks to 10 miles, in some
rare cases, depending upon the conditions
where the transceivers are used. Large
buildings, steel structures, and even trees
in densely populated areas limit the range
to a matter of city blocks, whereas in open
country or over water the equipment can be
used to communicate over several miles.

Uses of “walkie-talkies” are practically
limitless. Boy Scouts on camping trips can
be in instant contact with one another dur-
ing hikes or while exploring large expanses
of woods. Farmers have found a need for
the low-powered rigs in the field; a “talkie”
tucked in a shirt pocket or slung over the
shoulder provides instant communications
with a farmhouse many acres away. Tele-
phone messages can be relayed immediately,
saving time and expense. Hunters are kept
in contact through hand-held units while
laying out plans to trap unwary two- and
four-legged creatures not so CB-fortunate.
Firefighting teams find this equipment a
must where large buildings threaten to sep-
arate the Chief from individual groups; in
many instances a spotter handles the con-
trol station and directs the rescue and fire
squads to the most vulnerable areas.

Civil Defense organizations, Civil Air Pa-
trol groups, sheriff's departments, police, and
thousands of licensed CB clubs and indi-
viduals have put the “mini-watters” to good
use in search parties for lost children, traf-
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fic control at accident scenes, parades, and
largely attended events. Many organizations
have claimed that their operations would be
crippled without “walkie-talkie” equipment.

® High-Powered ‘‘Talkies.” Many hand-
held transceivers are used as a portable ad-
dition to an already existing network of 5-
watt units. For those who need greater range
between portable and stationary 5-watt
units, there are several 1-, 1.5- and 2-watt
“talkies” available; and several manufac-
turers have managed to dwarf a full 5-watt
unit down to the “talkie” size. The important
thing to remember is that any unit em-
ployed in the system with an input rating
higher than 100 milliwatts (1/10th watt)
must be licensed and use a call-sign.

All types of higher-powered ‘“talkie” units
available today can be hand-carried and are
not much heavier in weight than 100-mw.
units. Additional features increase the price
tag on many of the units but are well worth
the difference if the extras are helpful to
the application. Most units are equipped
for operation on one channel; some are
available for two- and four-channel use.
Many hand-helds are equipped with a
squelch control to keep the unit completely
silent between calls. Some are equipped
with a.c. recharging facilities to guarantee
optimum use of the battery pack. Others
also include adapters for using the unit on
a.c. voltage with an external antenna, mak-
ing some of this equipment almost as ef-
fective as a 5-watt base station.

® CB Clubs. Six years ago CB clubs were
organized basically to help individuals solve
technical, operational, air-traffic, and vio-
lation problems. As CB moves into its
eighth year, these activities are still impor-
tant club functions but the foremost efforts
of practically every CB club are directed
more and more towards serving the public
during emergencies.

Many CB clubs have emergency rescue
squads standing by on 24-hour call on an
alternating roster similar to those used by
volunteer firemen groups. The .average
motorist would be surprised to learn how
much extra gear many of these squads re-
quire each member to carry in addition to
his regular CB transceiver, a walkie-talkie,
and the first-aid knowledge he has received
with other club members through official
Red Cross training.

(Continued on page 124)
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Chip-Riders CB Club
1957 Obrig Ave.
Guntersville, Ala.

Citizens Radio Asst. Club, Inc.
P.0. Box 1715

Huntsville, Ala.

Madison County Rescue

807 Linwood Dr.

Huntsville, Ala.

Franklin County CB Club
P.0. Box 341

Russeliville, Ala.

Dixie Five Watters C.B. Club

P.0. Box 211
Piedmont, Ala.

Southern Ariz. CB Assn.
3941 N. 4th Ave.
Tucson, Ariz.

Ozark 5 Watters

1223 Turner St.. Rt. 4
Fayetteville, Ark.

Harrison CB Club

Box 792

Harrison, Ark.

Ouachita Valley Citizens Radio
Rt. 7, Box 151

Hot Springs, Ark.

Arkansas River Valley CB Club
401 N. St. Joseph

Morrilton, Ark.

Arkansas CB Radio Ciub
1303 South Utah

Pine Bluff, Ark.

Radio Asst. No. Orange Cty.
R.A.N.G.C.

P.0. Box 2333

Anaheim, Calif.

Kern County Citizens Radio

Assn. .
1104 Virginia St.
Bakersfield, Calif.
Pomona Valley 11 Meter Assn.
13129 Cozzens Ave.
Chino, Calif.
The 10-99 Club, inc.
3124 Van Buren Ave.
Costa Mesa, Calif.
San Gabriel Valley REACT
P.0. Box 1275
Fleetwood Annex
Covina, Calif.
Citizens Band Radio Club of
Fresno
614 N. Sierra
Fresno, Calif.
California CB Assn., Inc.
P.0. Box 4026
Hayward, Calif.
Southern Calif. Assistance
Unit
P.0. Box 127
La Mirada, Calif.
Citizens Radio Associates
12753 Brooklake St.
Los Angeles, Calif.
So. Calif. CB Broadcasters
2329 Hause Blvd.
Los Angeles, Calif.
REACT of Orange County
P.0. Box 26
Midway City, Calif.
Monterey County 5 Watters
4123 Et Bosque Dr.
Pebble Beach, Calif.
High Desert Rats CB Club
c/o The Printed Circuit
P.0. Box 656
Pomona, Calif.

CITIZENS BAND CLUBS ACROSS THE COUNTRY

Citizens Er:=rzancy Mobile
Patrol

P.0. Box 924

Reseda, Calif.

Sacramento Area CB
2040 Floiin Rd.
Sacramento, Calif.

5 Watt Wizards CB Radio Club
of San Bernardino Valley

P.Q. Box 2592

San Bernardino, Calif.

So. Calif. 11-W CB Assn.
P.0. Box 17296
San Diego, Calif.

S. Alameda Co. 11 Meter RC
16155 Via Owen
San Lorenzo, Calif

11-27 Club of Ventura Co.
P.0. Box 1102
Ventura, Calif.

S. California 11 Meter League
P.0. Box 793
Wilmington, Calif.

Cherry Vale Tracking Team
620 Yale
Boulder, Colo.

Denver Metro Radio Club
P.0. Box 9181
S. Denver Sta.
Denver, Colo.

Pueblo CB Radio Club
Communications Officer
Pueblo, Colo.

Aurora CB Radio Assn.
P.0. Box 341
Aurora, Coio.

Radio Rescue Service, Inc.
55 Bedford Ave.
East Hartford, Conn.

Citizens Communication Ser.
P.0. Box 1002
Hartford, Conn.

Norwalk CB Radio Assn.
Box 693
Norwalk, Conn.

Southern Conn. CB Assn.
37, Spring Hill Ave.
Norwalk, Conn.
She-Bac CB Club

379 Pine Tree Dr.
Orange, Conn.

CB Assn. of Conn.
1353 Elm St.
Stratford, Conn.

Naugatuck Valley CB Radio
Club, inc.

P.0. Box 3186

Waterbury, Conn.

Delaware Valley CB Assn.
P.0. Box 1986
Wilmington, Del.

Delray Peach Radio Club
Box 832
Deiray Beach, Fla.

Cape Canaveral CB Club
2790 North Ala Hwy.

Eau Gallie, Fla.

Gateway Monitors

Feldman Road-Flying "‘B"’
Jacksonville, Fla.

Citizens Radio Operators Org.
P.0. Box 1272

Jacksonville, Fla.

Northeast Fla. CB Radio Assn.
1501 Hendricks A
Jacksonville, Fla.

Cape Canaveral CB Club
Box 69

Merritt Island, Fla.

Dade County REACT. Inc.
9216 Dickens Ave.

Miami Beach. Fla.

Florida React Headquarters
975 S. Shore Dr

Miami Beach, Fla
Metropolitan Dade Citizens

Radio
1362 N.W. 102nd St.
Miami, Fla.
Shoreline Radio Club
2601 Vinson Ave.
Sarasota, Fla.
Spaceport Radio Club
Box 2488
Satellite Beach, Fla.
MCEU
Box 9516
Treasure Istand. Fia.

Athens Contact Ciub of Athens

215 Meadowview

Athens, Ga.

Atlanta Contac Rad o Assn.

P.0O. Box 8236, Sta. F.

Atlanta, Ga.

Atlanta REACT

5901 Bakers rerry Rd. SW

Atlanta, Ga.

S. Georgia C.Bee s C.ub

Box 1654

Brunswick, Ga.

Citizens Comm. C.ub of Ga.

1482 Gaines /.ve.

College Park, Ga

Valley Five Watters

2060 Comer Ave.

Columbus, Ga.

Dixie Communication Club

P.0. Box 136

Decatur, Ga.

Gwinnett Communications
Club

RFD #4

Lawrenceville, Ga.

Middle Ga. CB Club

642 Bowden St.

Macon, Ga.

Griffin Citizens Comm. Club

105 Westwood Way

Morrow, Ga.

Channel 11 Tube Poppers
Rt. 1

Royston, Ga.
Chattooga County CB Club
Rt. 1

Summerville, Ga.

Aurora '’5’" Watters

P.0. Box 653

Aurora, i

Circle Radio League, Inc.

P.0. Box 88

Alton, IlI.

CB Hi Lighters, Inc.

802 Hammond Ave.

Aurora, |l

Corn Belt Citizen Banders

216 Robinhood Lane

Bloomington, 1II.

Blackhawk CB Club of Ogle
c

Rock River Terr.

Byron, 1.

Citizens Radio League of
Chicago

4818 N. Natchez Ave.

Chicago, 1.

5 Watt Wizards
10933 S. Pulaski
Chicago, IlI.

11 Meter Mid Americans
14225 S. State St.
Chicago, I11.

Mont. Clare CB Club
2042 Roscoe St.
Chicago, III.

REACT—The Chicago Monitors
2856 N. Campbell
Chicago, III.

So. Shore Radio Club
3028 E. 80th St.
Chicago, III.

CB EARS
8116 S. Richmond St.
Chicago, Il

W.C.R.A. inc.
4818 N. Natchez Ave.
Chicago, 1II.

Four Points Radio Organ.
Box 344
Chicago, III.

Kickapoo 5 Watters
Class D Radio
720 Sheridan
Danville, Ill.

0.W.L. Club (Ogle-Lee Whites)
715 S. Galena Ave.
Dixon, Ill.

Du Page Citizens Banders
1005 Ogden Ave.
Downers Growve, }ll.

Tri-County 10-23 CB'ers, Inc.
P.0. Box 1052
Joliet, 11

Mighty Modutators Radio Club
Box 174
LaSalle, .

Illini Class D Net
9 Jefferson
Mansfield, 11l

Tri-County Five Watters, Inc.
Rt. 1 Box 193
Marengo, lil.

Communications Unlimited
c/o Bob Ort
Mark, Il

Channel Hoppers
65 DeWitt Ave.
Mattoon, Il

Morrison Communicators
400 S. Heaton
Morrison, [II.

Western 111. CB Booster Club
808 S. 6th
Monmouth, IlI.

Citizens Radio League
CB News & Views

Box 28

Northlake, I1l.

Goodfellows CB Radio Club
Box 82

Northlake, Iil.

Illinois Valley Citizen BC

P.0. Box 141

Peoria, IlI.

Mid America Rescue
Squad of NI

14801 Blaine

Posen, III.
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I1lini Class D Radio Club
407 W. Park St.

Urbana, 1.

Rock River Valley CB Club
2923 21st St.
Rockford, 1II.

Chicago Citizens Radio League
9136 N. La Cross

Skokie, ).
Springfield CB Club
P.0. Box 1825
Springfield, Ill.
Tri County CB Ciub
404 W. 15
Sterling, 1.
lowa-lllinois CB Ciub
Box

Silvis, 11
Cuilmette CB Club
P.0. Box 173
Wilmette, [II.

N.E. Ind. 11 Meter Radio Ciub;
P.0. Box 25
Auburn, Ind.

inter State CB Club
Howard Affholder, Pres.
Berne, Ind.

Bartholowmew Co. CB
Radio Club
R.R. 5

Columbus, ind.

11 Meter League
930 Monroe St.
Elkhart, ind.

Maumee Valley CB Assn.
4816 Reed St.
Ft. Wayne, Ind.

Maumee Valley CB Radio
Assn., Inc.

P.0. Box 1031

Ft. Wayne, Ind.

REACT : The 11 Meter Comm.
. inc.

6311 Donna Dr.

Ft. Wayne, Ind.

Centrat lil. CB Club
of Kentland, Ind.

806 E. 5th St.

Fowler, Ind.

Dekalb Cty CB Radio Club
¢/0 Norman Runion

1405 W. Quincy

Garett, Ind.

Northwestern Ind. CRA inc.
c/o First Fedl. Sgs. &
Loan Bldg.
3rd & Center Sts.
Hobart, Ind.

Beacon Club
10184, Cedar
Indianapolis, Ind.

Sunday CB Club
3426 N. Elizabeth
Indianapolis, Ind.

Citizens Radio Network, Inc.
Box 66
Rushvilte, Ind.

Tri Communication CB Ciub
RR. 1

Lapel, Ind.

Mississinewa CB Radio Club.
3924 S. Wisc. St

Marion, Ind.

CB Friends

Morocco, Ind.

Rush City C.B. Radio Club

R.R.
Rushville, Ind.
Lakeland CB Club

Box 36, Wawasee Village
Syracuse, Ind.

Terre Haute CB Club
c/o T.H. Police Dept.
Terre Haute, Ind.

Wabash Valley CB Club
P.0. Box 911
Terre Haute, Ind.

Wabash Valley CB Ciub
420 Shelby St.
Vincennes, Ind.

Quad County CB Club

610 Washington St.
Walkerton, Ind.

Orange Cty CB Radio Club
West Baden Springs, Ind.

Mississippi Valley CB Club
2125 S. 12th St.
Burlington, lowa

Cedar Rapids Ci Club-QRM
c/o Duayne €. Wol
Rte. 1

Cedar Rapids, lowa
Little Soo CB Club
221 N. 1lth
Cherokee, lowa
Citizens Radio Assn.
1519 Cummins Phkway.
Des Moines, lowa
N.E. lowa CB Club
1735 Michigan Dr.
Evansdale, lowa

Southeast lowa CB Radio Pat.

R.R. 3, Box 208
Fairfield, lowa

Central lowa Citizens Radio
Assn.

c/o Harry Allen, Jr.

Marshalltowr, lowa

Muscatine 5 Watters

Box 154

Muscatine, lowa

Wapello Cty CB Assn.
835 E. Main
Altumwa, lowa

Tri State Fleawatters, inc.
CB Radio Club

1415 S. Cleveland St.

Sioux City, lowa

Sunflower CB Radio Assn.
6308 W. 81 Terr.
Overtand Pack, Kan.

Wichita CB Club

Box 441
Wichita, Kan.

Ohio Valley CB Club

418 7th

Henderson, Ky.

Laurel 11 Meter Club

c¢/o John W. White

London, Ky.

Hopkins Cty. Radio
& Rescue Assn.

613 Hall
Madisonville, Ky.

Cenla CB Radio Club
4207 Earl Dr.
Alexandria, La.

Greater Baton Rouge Cit.
Comm. Assn.

3116 N. Acadian Thruway

Baton Rougs, La.

L

Five Watt Wonders CB Club
4105 Williams Blvd.
Kenner, La.

The 20-5's

516 Wallace Dr.

New Orleans, La.

Greater Baton Rouge Cit.

Comm.
510 Bluebell St.
Port Allen, La.
Contraband CB Ciub
P.0. Box 621
Sulphur, La.

The Pine Tree 11 Radio Club
Auburn, Maine

10-24 Radio Club

12 Deering St.

Bath, Maine

Androscoggin Valley CB’ers
Mexico, Maine

11 Meter CB Club

c/o Fr. Joseph Tonaselli
3600 Claremont St.
Baltimore, Md.

The Holiday Citizens Banders
of Md.

P.0. Box 5004

Baltimore, Md.

Chesapeake CB Radio Club

Crisfield, Md.

Queen City 5 Watters

711 N. Mechanic St.
Cumberland, Md.

Eastern Shore CB Club

Little Manor Ct. Rt. 50
QOcean City, Md.

The Chesapeake CB’ers

Crisfield Lane
Princess Anne, Md.

The Bay State Five Watters

4 Herbert Rd.

Arlington, Mass.

Plymouth Cty. CB’ers of
Brockton

237 East St.

Brockton, Mass.

Squares of Round Table

381 Main St.

Charlestown, Mass.

Worcester Cty. Citizens Radio

31 George St.

Chariton, Mass.

Moby Dick Radio Comm. Club

Amer. Legion Hall

Fairhaven, Mass.

Mohawk Radio Assn.

23 W. Main St.

Erving, Mass.

23 Citizens Band Radio Club

7 Concord St.

Fitchburg, Mass.

Monadnock CB Assn.

29 Lawrence

Fitchburg, Mass.

Mass. 23 CB Club

9 Summer St.

Lacminster, Mass.

23 CB Club

145 Main

Maynard, Mass.

59 CB Radio Club & Emerg.

Team
106 Florence St.
Melrose, Mass.
Mt. Greylock Mobil-Ears
P.0. Box
N. Adams, Mass.

New England CB Council
RD 1, Box 582
Tewksbury, Mass.

Southern New Eng. Citiz. Radio
Box
Webster, Mass.

Westfield 5x5 CB’ers
Box 10-4 Parcel Post Sta.
Westfield, Mass.

Wareham Mobiliers
¢/ Lonnie Snell
West Wareham, Mass.

Worcester Co. CB Assn.
25 Townsend
Worcester, Mass.

Cereal City CRC
P.0. Box 91
Battle Creek, Mich.

CB Chatter Box

Don W. Cartright

44 New England Ave.
Battle Creek, Mich.

Twin Cities CB’ers
2120 trving Dr.
Benton Harbor, Mich.

CB Communicators
Berrien Springs, Mich.

No;‘theastern Mich. CB Club,
nc.

c/o Less Evens

Cass City, Mich.

Crossroads CB Club
2695 E. Maple Rd.
Clare, Mich.

Tri County CB Club
Coloma, Mich.

Metro 11 Meter Club
7284 Drexel
Dearborn, Mich.

Citizens Radiophone Assn.
Gridleak

3306 Kanter

Detroit, Mich.

MCEU, inc.

Kalamazoo, Mich. Chapter
6151 Abbey St
Kalamazoo, Mich.

Lapeer Cty. CB’ers
280 E. Nepessing St.
Lapeer, Mich.

Suburban Mobile Radio Assn.
P.0. Box
Madison Hts., Mich.

The Macomb CB’ers Club
P.0. Box 55
Mt. Clemens, Mich.

Central Mlch Qumn Watters
Box 140,
Reed Clty, MICh

Voice of Dundee CB Ciub
915 River Acres Dr.
Tecumseh, Mich.

Citizens Radio League, inc.
4601 Cedar Ave. S.
Minneapolis, Minn.

Monroe Cty. CB Rangers
Radio Ciub

115 Highland

Aberdeen, Miss.

By County CB Radio Club
Durant, Miss.

Meridian Citizen Band Club
P.0. Box 1389
Meridian, Miss.
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Signal Tracers
P.0O. Box 1084
Tupels, Miss.

Retay Knights
c¢/0 Marc Leavey
9412 Adelphi Rd.
Apt. 202

Adelphi, Mo.

Eldon Midway CB Radio Club
Kenneth Miller
Brumley, Mo.

Prairie Queen CRB
N. Hickman St.
Centralia, Mo.

Northeast Mo. CB Club

310 jefferson

Kirksville. Mo.

Sedalia Citizens Band
Radio Club

P.0. Box 171

Sedalia, Mo.

Mars CB Club
P.0O. Box 3441
Maplewood, Mo.

Greater St. Louis CB Assn.
9304 Cravois Ave.
St. Louis, Mo.

Air Ways CB Club
c¢/o0 307 Linda Lane
Wentaville, Mo.

Midland Empire CB Radio Club
210 S. 34th St.
Billings, Mont.

Greater Omaha CB Radio Club
1219 Arthur St
Omaha, Nebr.

South Central Nebr. CB'ers
Radio Club

R.R. 2, Box 112

Sutton, Nebr.

Silver State Citizens Band
Assn.

P.0. Box 3102

Reno, Nev.

The North Country C. Bees
Berlin, N. H.

Granite CB Club, |
Box 57
Laconia, N. H.

Manchester Radio Aid, Inc
335 Lake St.
Manchester, N. H.

Seacoast Search & Rescue CB
Radio Club
Portsmouth, N. H.

South Jersey CRC
New Freedom Rd., Box 287
Berlin, N. J.

MCEU
384 Lakeview Ave.
Clifton, N. J.

D.V.C.R.L.

Delaware Valley Citizens Radio
P.0. Box 327

Haddonfield, N. }

Watchung Range Radio Club
126 Watchung Dr
Hawthorne, N. j.

Jersey 5 Watters

CB Radio Operators
284 S. Twentieth St.
Newark, N. J.

Tri County Emer. Radio Assn.
129 W. Holly
Pitman, N. j.

United CB’ers
214 Summit Cross
Rutherford, N. j.

Bridgeton Ears CB Radio Club
c/o Geo. Williamson

804 Parsonage Rd.
Seabrook, N. J.

Coastal Communications
League

12 W. Johnson Ave.

Somers Point, N. j

Penn Jersey CB Radio League
6 Audrey Pl.
Trenton, N. J.

Seacoast Citizens Radio Club
114 N. Suffolk Ave.
Ventnor, N. J.

S. Jersey 5 Watters
S. Main Rd.
Vineland, N. j.

Dvert CB Club
513 Westminster Rd.
Wenonah, N. J.

Albuquerque Citizens Radio
Assn.

5 Minute Times

Box 354

Atbuquerque, N. Mex.

Raton Comm. Club
121 Tenaja
Raton, N. Mex.

Twin River CB Club
100 Steuben St.
Addison, N. Y.

Webutuck Citizens Radio Assn.
Amenia, N. Y.

Batavia Citizens Banders
131 Pearl St.
Batavia, N. Y.

N. Bellerose Five Watt Soc.
80-56 249th St.
Bellerose, N. Y

Southern Tier Citizens Band
Radio Club

86 S. Wash_ St.

Binghamton, N. Y

CB Radio Relay League, Inc.
2265 65th St.
Brooklyn, N. Y.

Buffalo CB Radio Club
22 Goodyear Ave.
Buffalo, N. Y

Niagara Frontier CB Club
277 Athens Bivd.
Buffalo, N. Y

Grape Belt CB Radio Club
420 Swan St
Dunkirk, N. Y

Cohoes Area CB Rebels, Inc.
55 Rensselaer Ave.
Cohoes, N. Y

Flushing Citizens Radio Club
35-11 164 St
Flushing, N. Y.

Town & Country Radio Club
Box 343
Lakevilie, N. Y

Nassau CB Club
308 S. 8th St.
Lindenhurst, L.1., N. Y.

CBRRL
P.0. Box 1264
Long Island City, N. Y

Nassau County Civil Def.
220 Plandome Rd.
Manhasset, N. Y

Citizens Radio Assn. of Rock.,

Inc.
P.0. Box 295
Nanuet. N. Y

CB Club
1875 3rd Ave.
New York, N. Y.

Lower East Side Emerg.
Radio Teams

4 Stuyvesant Oval

New York, N

Washington Hts. CB Assn.
175th St. & Audbow Ave.
New York, N. Y

Citizens Emerg. Radio
Patrol

321 Miller St.

North Tonawanda, N. Y.

Chanango County CB
Radio Club

61 Mitchell St.

Norwich, N. Y.

Krystal Cracher Club
445 S. Willow
Oneida, N. Y.

Chenango County CB
Radio Club

P.O. Box 141

Oxford, N. Y.

Citizens Radio Club
28 Buffard Dr.
Rochester, N. Y

Citizens Emer. Radio
Club, Inc.

P.O. Box 824

Rome, N. Y.

Electric City CB Club
16 N. Brandywine Ave.
Schenectady, N. Y.

CB Radio Relay League, Inc.
Staten Island Chapter

c/o Shannon Doty

694 Henderson Ave.

Staten Island, N. Y

National 11 Meter League
84 Grandview Ave.
Staten Island, N. Y

N.Y. State CB Radio Club
Rockland Cty. Chapter
11 Hunter P).

Stony Point, N. Y

MCEU-CB Club
1203 Butternut St.
Syracuse, N. Y.

Long Island Channel Masters
CB Club

9 Lincrest St.

Syosset, L.I., N. Y.

The Crystals CB Club
2897 Ardsley Rd.
Wantagh, N. Y

Finger Lakes CB Ciub
32 E. Kendig St.
Waterloo, N. Y.

New York Clty CB League
85-47 80 S
Woochaven N Y

Bancombe Cty. Rescue
Squad, Inc.

P.0. Box 599

Ashville, N. C

Gaston County CB Assn.
37 Ranlo Ave.
Gaston, N. C.

CITIZENS BAND CLUBS ACROSS THE COUNTRY

Wayne County CB Assn.
1009 E. Wainut St.
Goldsboro, N. C.

Land O'The Sky Radio Club
P.0. Box 1596
Hendersonville, N. C.

Lake City CB Club
P.0. Box 656
Marion, N. C.

McDowell Cty. Rescue Squad
P.0. Box 656
Marion, N. C

Coastal Carteret Comm.
512 Fisher St.
Morehead City, N. C

Little Rotunda CB Club
P.0O. Box 74
Polkville, N. C

Carnation City CB Club
Attiance, Ohio

19'ers Citizens Radio Service
98 Pershing Ave.
Akron, Ohio

Lake Erie CB Assn.
2497 110th St.
Cleveland, Chio

Sandusky County CB
Radio Club

229 Ott St.

Clyde, Ohio

Northern Ohio Knob Twisters
1117 Hickory
Crafton, Ohio

The Nineteeners
612 Loomis Ave.
Cuyahoga Falls, Ohio

Ladies Butler Cty. CB Assn.
817 Ross Ave
Hamilton, GOhio

S.W.0.C.B.A.
P.0. Box 231
Lebanon, Chio

455 CB Club
219 w. 36th
Lorain, Chio

South-Lynd Radio Club
1276 Roselawn Rd.
Lyndhurst, Chio

11 Meter Emer. Ser. of Ohio
1.A.A.P. Chapter 162

P.0. Box 2603

Mansfield, Ohio

Sheriff’s Huron County Emerg.
Box 201
Norwalk, Chio

Ohio Michigan Screw Driver
Club
P.0. Box 38

Pemberville, Chio

Mahoning County CB
Radio Club

12 Boardman-Poland Rd.

Poland, Ohio

Lake Erie CB Assn.
414 Columbus
Sandusky, Ohio

Bow Fin Citizens Radio Club
Rte. 1
Van Buren, Ohio

Channel Coordin. Comm.
Box 22
Van Wert, Ohio

5 Watters of Lake Co.
P.0. Box 489
Willoughby, Ohio
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The Citizens Radio Club
c/o Mearl Williams, Pres.
Worthington, Ohio

Harper Cty. Comm. Club
Box 1348
Buffalo, Okla.

Cherokee County CB Club
Rt. 1, Box 74
Park Hill, Okla.

Sand Springs Okla. CB
Radio Club

Box 155

Sand Springs, Okla.

Williamette CB Assn.
205 E. 15th Ave.
Albany, Oreg.

Oregon Grapewine, Inc.
P.0. Box 3543
Portland, Qreg.

Lancaster County OB
1114 Hillcrest Rd.
Akron, Pa.

Fay West CB Club
Rt. 1

Armhurst, Pa.

Clearfield CB Radia Club, Inc.
309 Merrilt St.
Clearfield, Pa.

Blair Cambria C R Assn.
1218 4th Ave.
Duncansville, Pa.

Lower Providence & Watt
Club

Box 19

Eagleville, Pa.

Erie CB Radio Assn.
1314 w. 30th St.
Erie, Pa.

Conemaugh Yalley Comm.
Assn.

110 Vogel St.

Johnstown, Pa.

Lancaster Cty. Radio Club, Inc.

P.0. Box 236
Lancaster, Pa.

Citizens Band Radio League
Rt. 2

Lebanon, Pa.

Lewistown Circle Eleven Club
c/o Leon Rhodes
McVeytown, Pa.

Lawrence Cty. CB Radio Club
Box 404
New Castle, Pa.

Altegheny Kiski 5 Watters
1141 Sixth Ave.
New Kensington, Pa.

Buxmont Citizens Radio
League, Inc.

8081 Temple Rd.

Philadelphia, Pa.

5-11 Radio Club
868 Glass Run Rd.
Pittsburgh, Pa.

Volunteer Emer. Serv. Unit
405 B.F. Jones Law
Bldg. Annex.
311 Ross St.
Pittsburgh, Pa.

Fay West CB Club
101 Chestnut St.
Scottdale, Pa.

CB Ser. Club of West.
Rt. 4, Box 260A
Washington, Pa.
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Narragansett Bay CB Radio

Club
Am. Legion Bldg.
Spring St.
Newport, R. I.
Little Rhody CB'ers
96 Sterling Ave.
Providence. R. 1.

Northern Rhode Island REACT
581 Pound Hill Rd.
Woonsocket, R. 1.

Coastal Carolina CB Radio Ciub
4142 O'Hear Ave.
Charleston, S. C.

Tri Cty. Transceivers CB Ciub
Rt. 2
Landrum, S. C.

Sioux Empire Citizens Comm.
Assn.

1100 Sunset Dr.

Sioux Falls, S. D.

Donelson €B Radio Club inc.
P.0. Box 2301
Donelson, Tenn.

Knox County 10-4 Club, inc.
P.0O. Box 4013
Knoxville, Tenn.

Hillbilly CB Ctub of Blout Co.
P.0. Box 206
Maryville, Tenn.

Nashville CB Radio Club
2313 Castlewood Dr.
Nashvilie, Tenn.

Colorado County CB Radio Club
Rt. 1. Box 128

Cat Spring, Texas

Greater Dallas CB Chub

P.0. Box 6023, Terminal Annex
Dallas, Texas

Texas REACT Team
9929 Bethany Dr.
Dallas, Texas

The Ten-Ten CB Club
114 N. Seaman
Eastiand, Texas

CB Radio Club of Ft. Worth
3759 Bright
Ft. Worth, Texas

Comm. Carps of Harris Cty. inc:
3911 Daphne
Houston, Texas

11 Meter CB’ers

205 Leago Dr.

Houston, Texas

Houston CB Club

1831 Crystal Ct.

Houston, Teaxs

G-So Club of the Gulf Coast
P.0. Box 5042

Houston, Texas

Con Tex Live Wires CB Club
Shady Lane Trl. Pk.
Killeen, Texas

Caddo Dist. CB Club

P.0. Box 792

Marshail. Texas

Great Qil Basin REACT Club
Box 6454

Odessa. Texas

Plano CB Club

1601 Lorrie Dr.
Richardson, Texas

Bexar Cty. Radio Assn.

Box 14152

San Antonio, Texas

Associated 2-Way Radio
Patrol Team

Box 2624

San Antonio, Texas

Arklatex Two Way Radio Club
Rt. 2, Box 252 H
Texarkana, Texas

Utah CB Assn.
P.0. Box 2011
Salt Lake City, Utah

Rutland CB Club
Box 88
Castleton Corner, Vt.

Lake Champlain CB Radio Club
178 Intervale Ave.
Burlington, Vt.

Otter Valley Citizens Radio Ciub
Larry Hobson, Pres.

P.0. Box 669

Rutland, Vt.

Henry Co. CB Club
Russells Dr. Inn
Bassett, Va.

Arfax CB Club

P.0. Box 551
Falls Church, Va.

Central Va. CB Radio Club
Route 2, Box 202A
Lynchburg, Va.

Tidewater Emerg. Radio & Resc.

P.0. Box 9662
Norfolk, Va.

Yirginia State CB Radio
.0. Box 1

Richmond, Va.

Apple VYalley CB Club

435 Fairmont Ave.

Winchester, Va.

Tacoma CB Radio Assn.
Search & Rescue

P.0. Box 573
Centralia, Wash.

Olympia CB Club

1314 E. Fourth St.
Olympia, Wash.

Sage & Sand 11 Meter Band
12 First Ave. W

Kennewick, Wash.

CB Minutemen of Wash., Inc.
2411 S. 260th
Kent, Wash.

14 W Association of Seattle
G. H. Mooney, Pres.
15816-28th Ave. NE
Seattle, Wash.

Tacoma CB Radio Assn.

2929 Milton Ave.
Tacoma, Wash.

Tri County Citizens D Banders
Rt. 3, Box 173

Bridgeport, W. Va.

Citizens Comm. Assn.

P.0. Box 4227

Charieston, W. Va.

Kyova Citizens Radio Club
2821 Fourth Ave.
Huntington, W. Va.

Apple Valley CB'ers
Rt. 4

Mz;rtinsburg, W. Va.
Pomeroy Bend CB Club
Box 425

New Haven, W. Va.
Parkersburg Ares CB Club
1904-9th Ave.
Parkersburg, W. Va.

Tri County CB'ers
807-38th St.
Fredericksburg, W. Va.

Channel Chappers CB
Radio Club

834 Grant Ave.

Beloit, Wis.

The Packerland Radio Club

949 Christiana St.

Green Bay, Wis.

Kenosha CB Club

4218 57th St.

Kenosha, Wis.

Lakeland Citizens Radio Net.
Inc.

3838 Busse St.

Madison, Wis.

Manitowoc City. Comm.

1511 Kuhl St.

Manitowoc, Wis.

Milwaukee CB Club, Inc.

P.0. Box 1277

Milwaukee, Wis.

Waukesha County CB Club, Inc.

Rt. 1

Qconomowoc, Wis.
Winnebago County CB Radio
Club

u
1317 S. Main St.
Oshkosh, Wis.

Sheboygan County CB Club
7 Eastman St.
Plymouth, Wis.

Racine CB Club
1832 Ridge Dr.
Racine, Wis.

Chain Gang CB Club, Inc.
Area 1

c/o Mrs. Lillian Woznickzka

Rt. 2, Box 202—OQakwood
Shores

Salem, Wis.

Central H.S. Radio Club
2476 S. 75th St.
West Allis, Wis.

Southcentral Alaska Chapter
of MCEU, Inc.

P.0. Box 4-1661

Anchorage, Alaska

Chateauguay Genl. Radio Club
1 St. Francis Blvd.
Chateauguay, P.Q., Canada
Kawartha Genl. Radio Ser. Ciub
1297 Barlesan Rd.
Peterborough, Ont., Canada

South Western Genl. Radio
Assn.

26 Grosuenor St.

London, Ont., Canada

Saskatchewan Citiz. Radio Club

218-27 St. West

Saskatoon, Sask.. Canada

Straffordvitle Channel
Jammers

Straffordville,

Ont., Canada

Metro CB Club

61 Dalrymple Dr.

Toronto, Ont., Canada

Tupper High Comm. Club

950 E. 22nd Ave.

Vancouver, B.C., Canada

Newfoundland CB Club

Suite 24, Box 6

St. Johns, Newfoundland

New Zealand Radio DX League

G.P.0. Box 3700

Wellington, New Zealand
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FOR COMMUNICATION ANTENNAS

osley

ELECTRONICS INC,
CB Base Station &

GUARANTEED To Equal Or
Out-Perform Other CB Antennas
On The Market Today

Here's the famous base station antenna with incomparable
‘Talk Potential®... the Devant-1 vertical ground plane,
featuring the revolutionary Mosley Induct-O-Match accomplish-
ed through loops of 1/8"" aluminum rods, This light-
weight omni-directional antenna is ideal for
temporary and permanent base installations.

j Another Mosley winner is the Devant Special

vertical Ground Plane antenna featuring a

Top-Hat of 10-inch radials, an extremely low

. angle radiation; antenna is guaranteed for
three years. This antenna radiating equally

well in all directions, incorporates the Mosley

reputation of quality through superior

engineering construction.

.

Point your signal where you need it... from home
P to mobile... from base station to base station
with a NEW Mosley A-411.S,
This Power-Packed beam con-
structed of strong, durable
aluminum features a ‘QRM -
8 Punching’ Gain of 8.7 db. over
= | % wave dipole or 11.2 db.

compared to-isotropic source.

:
|
| | FREE 1966 CB Catalog
|

Devani.1

available upon request
Send for your copy Today!

A-411.5
4610 NORTH LINDBERGH BLVD.

-
”as/ey %Wrgw BRIDGETON, MISSOURI, 63044

COMMUNICATIONS HANDBOOK



CB'ers, Demand The TALK POTENTIAL You Deserve .
Select A Rugged Mosley CB Antenna f
With Amazing 10-2 Performance l

Mobile Antennas

NEW...ALL NEW...is the Demon DA-27.....

a ‘Devil of a Performer’! This antenna with

DA-27

overall length of 17°’ is constructed of durable,
flexible stainless steel. Tuning is possible f
through a simple whip adjustment allowing |
antenna peaking at desired frequencies. Loading
is accomplished through coil in center of whip. =

Another NEW mobile antenna is the Deputy- ;
DP.27...a Badge of Dependability with overall n
length of 43%"’. Whip is constructed of strong, . e &
flexible stainless steel, incorporating a special ] {
whip adjustment allowing antenna peaking at
desired frequencies. Loading is accomplished !

within base section, ll
Expertly styled, the Devant -2 mobile companion

for the Famous base station Devant-1 antenna

features the ultimate in trim, slim-line J
construction. Whip incorporates Top Grade

stainless steel requiring no tuning for’ n

efficient mobile performance.

Devant.2
Select a Mosley Mobile or Base station antenna
for your own specific CB needs. Q %
For more information on the B 3 Héé}

Wide Line of Mosley Top

Quality antennas Write . . .

MOSLEY i,

ELECTRONICS INC.,

4610 N. LINDBERGH BLVD,
BRIDGETON, MISSOURL, 63044
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The 'jamboree’” is a phenomenon unique tc CB
licensees. Hundreds, even thousands, of CB’ers go
long distances just to attend a two-day jamboree.
New equipment is shown, lectures given, and rlenty
of old-fashioned jawing and rag-chc.:in~ take rlace.

One group, for example, Manchester (New
Hampshire) Radio Aid, Inc., requires that
all private mobile units be equipped with a
first-aid kit, flares, a flashlight, shovel,
gloves, pen and paper, a compass, a blanket,
fire extinguisher, watch, rope, extra gasoline,
a jug filled with water, and a wood block.

Many CB clubs are actively engaged in
Civil Defense drills, some with organized
teams equipped to handle disaster situations
of almost any category. Still others have
become unofficial members of sheriff pa-
trols lending aid in searches for lost chil-
dren, downed aircraft. and even criminals.
But regardless of whether or not a club is
actually connected with a civic or govern-
mental agency, there is yet a club to be
found whose members are not willing to
offer communication services in time of
need. The FCC recognizes that properly or-
ganized and operated CB clubs “. . . may
render a service to everyone.” The Com-
mission also appreciates the clubs’ abilities
to police the CB channels.

But it isn’t “all work and no play” for
club and rescue team members. Clubs from
coast to coast produce interesting club
publications, not only for the benefit of
their own members, but to let other CB
clubs across the country in on what they are
doing with CB two-way radio; what they
propose for future activitics; and member-
ship information. Business meetings may
include anything from how the “highway
committee” is progressing with planting mon-
itor signs at each of the city’s main high-
way entrances, to working out arrangements
with a local charity group to assist in col-

124

lecting clothing and toys for the local
children’s home. And of course no one ever
complains about the “social” hour following
the business meetings. Coffee cups are filled
and refilled and chit-chat is hashed and
rehashed until the night watchman pushes
the last CB’er out the door!

@ Public Service Activities. Earthquakes,
floods, hurricanes and tornadoes have tem-
porarily left many parts of our country
without power and CB or ham radio as the
only means of large-scale radio communica-
tions.

Usually coordinated by police officers.
Civil Defense, or local authorities, CB clubs
have been credited above par for their par-
ticipation in areas where the control of mass
audiences has been necessary to the success
of the operation at hand. At accident scenes,
quick-thinking CB'’ers have contacted base
stations for help, then aided victims, when
possible, standing by until authorities ar-
rived.

Police and sheriff departments have be-
come more aware of the volunteer efforts
of CB’ers over the last three years and are
putting them to use in many areas. Several
police and sheriff departments have installed
permanent CB systems within their stations,
monitored 24 hours a day so that CB’ers
can report accidents, fires, burglary at-
tempts, etc., from their own mobile units.
CB’ers have patrolled cities and entire coun-
ties in search of runaways or escapees from
institutions. Many quick burglar arrests
have been credited to mobile CB'ers who
were eye witnesses. Every Halloween, thou-
sands of mobile CB vehicles patrol the
streets of many cities to help squelch any
signs of vandalism.

And Civil Defense organizations claim
thousands of CB’ers among their search
and rescue teams. Those CB’ers who have
joined CD groups have been taught first
aid, rescue and search procedures, and have
become a part of searches for lost persons,
drowning victims, etc.

@® Civil Air Patrol. Thousands of CB’ers
never gave a second thought to raising both
feet off the ground until the FCC allocated
26.62 mc. to the Civil Air Patrol. Expe-
rienced CB operators, realizing the scope of
public service possibilities as CAP members,
have been quick to join the CAP. This not
only qualifies them to add that 26.62-mec.
crystal to their equipment to be used in

CIRCLE NO. 30 ON READER SERVICE CARD—>»



Now from Courier!

The world’s smallest,
most sensitive,

most powerful

transistor CB line!

6 Channels
*COURIER TR-6

6"Wx63%”"Dx1%"H

= SILICON TRANSISTORS. lllumi-
nated channel selector. Auxiliary
speaker jack. 4” oval speaker.
Transmit indicator. External chan-
nel socket. Top or bottom speaker
mount. Channel 9 crystals.‘$129

FOR THE ULTIMATE
IN BASE STATION
OPERATION!

RANGE EXTENDER
COURIER-23

m 23 Channels m Dual Conversion
mTransistor Power Supply ®Includes
all crystals, mounting brackets,
power cords and noise-cancelling
microphone. STILL $189.50

World famous manufacturers of qual-
ity CB and BB equipment, including
Courier 23, Courier 1M, Courier 30 B,
Fleet Courier, Port-A-Lab, Transistor-
ized Power Supply, Linear Amplifier.

12 Channels
*COURIER TR-12

5% W x 5% D x 1%" H

m SILICON TRANSISTORS. Collins
filter. llluminated S-RF meter. lilu-
minated channel selector. PA Sys-
iem. Auxiliary speaker jack. Modu-
lation indicator. Channel 9 crystals.

$169

23 Channels
*COURIER TR-23

6" W x 7%2" D x 2%2" H

mSILICON TRANSISTORS. All
crystals supplied for 23 channels.
llluminated S-RF meter. Illuminated
channel selector. PA System. Auxil-
iary speaker jack. Single knob tun-

ing. Modulation indicator. $209

(Delivery, Dec. 15, 1965).

*All units include: Microphone, Mounting Brackets, DC Cord, Chrome Cabinet.
PLUS exclusive Courier circuit protection against mismatched antenna, incorrect

polarity, and overload.

AC POWER SUPPLY for above units $29.95

GEE GED DEE DN BN GEE EE RS G N I GEE GEE GEE S IS GEE TR SEE S e S S .

%

56 Hamilton Ave.
White Plains, N. Y.

TRANSISTOR CB line!
Name

@@H elef):::g:? communications inc.

Yes! I'd like to know all about Courier's new 6-12-23 Channel SILICON-

Address

City

County.

State
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PERMANENT PROTECTION!
POPULAR

ELECTRONICS

Deluxe Magazine Files that
hold a full year's copies!

Besigned to keep your periodicals
rderly and easy to refer to. These durable files guard
gainst soiling, tearing, wear or misplacement of issues.
hey look, feel like leather and are washable! 23kt. gold

lettering and exquisite 2-color binding make them highly-

d

ecorative additions to your bookshelves.

Shipped POSTPAID! FULLY GUARANTEED!

Only $3.50 each—3 for $10, 6 for $19!

bbbt LD L E LT

Jesse Jones Box Corp., Box 5120, Dept. PE
Philadelphia 41, Pa.

] BLACK MAROON
lcasentEndyine: BACKING/  BACKING/
TITLE ~ QTY. MapooN SIDES BLACK SIDES
Popular Electronics ____ O ]

(Other publications shipped
in colors available.)

Total amount enclosed $

LT T R |

name.

address

city. state. zip-code
------ (Payment Must Accompany Order) ma e ——— 3

Solid=state
CB mate

The best way to ring up more 10-2s
with the new solid-state transceivers
is by using one of the new low-
impedance Sonotone Ceramikes®.
They are designed specifically for
all-transistor transceivers. Trans-
mission is loud and clear, and
Ceramikes are built to take abuse.
Get the low-impedance “CM-3050"
or the “CM-3050M” with Magnetic
Mount, today. Also Models
“CM-30” and “CM-
30M” - for tube trans-
ceivers. Prices start
at $15.75. Write for
Free catalog
SAH-7.

@
ONOTONE

audio products

4

Sonotone Corp., Electronic Applications Div.,Elmsford, N. Y.
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search and rescue operations; it also gives
them a chance to get a well-rounded edu-
cation in search and rescue procedures from
the air and on the ground, gives them first-
aid training, and exposes them to the ex-
perience of a national service organization
that has been around for over 22 years.
What's more, CAP membership furthers the
interests and education of the air-minded
who might not otherwise be able to af-
ford training or flight time.

CAP CB stations utilizing 26.62 mc. are
licensed under Subpart S, Part 9, of the
FCC Rules & Regulations. They may com-
municate only with other CAP radio sta-
tions and may not talk with stations li-
censed in other services, either direct or
cross-band. All operators on the CAP fre.
quencies must be members of the Civil Air
Patrol.

The air-minded CB'er will find a multi-
tude of interesting reasons for joining the
CAP. established as the official Civilian
Auxiliary of the United States Air Force.
About one-half of today’s CAP members are
adults, and about one-half teen-agers (ca-
dets). Women and girls account for some
20 percent of the members. Among activ-
ities engaged in by CAP units throughout
its 52 wings (each state, the District of
Columbia, and Puerto Rico), are such pro-
grams as jet aircraft. guided missiles, and
air traffic management.

The CAP has a working agreement with

state Civil Defense agencies for assistance

|

in the event of a national emergency. The
patrol engages in national search and rescue
work. during which it logs more than half
of the flying hours of the combined military
services and civilian agencies participating.

Members of the Civil Air Patrol man
thousands of light aircraft. Communica-
tions instructions given CAP members cover
many different types of equipment opera-
ting on various frequencies with assigned
purposes. During search and rescue opera-

| tions the CAP members utilize either 2

meters or their near-Citizens Band frequency
of 26.62 mc., where, unlike CB'ers, they may

i use a full 5-watt output. As for communica-

tions on an area basis, many CAP units
initiate two ‘“air” roll calls a day for relay-
ing of CAP and Air Force traffic.

® Specia! Police Groups. Within the last
3 years several CB clubs and individual
CB’ers have become affiliated with police
departments, placed more or less on a

126 COMMUNICATIONS HANDBOOK



As this is being written, no
decision has been made by the
FCC regarding the Highway
Emergency Location Plan (HELP).
In a formal petition, the Au-
tomobile Manufacturers Asso-
ciation requested the FCC to
set aside two new CB channels
for the HELP program. These
channels would be simplex-op-
erated—mobile transmitters on
one channel and fixed-station
transmitters on the other. Chan-
nel use would be restricted to
emergency calls, notices of
traffic congestion, bad road
conditions, etc. The HELP pro-
gram is derived from REACT,
as discussed in this chapter.

stand-by basis, prepared to be of service if
and when needed. However, on a more or-
ganized plane, many Civil Defense groups
have become closely related with the poiice
through squads known as Civil Defense
Auxiliary Police Corps. These groups are
made up of licensed CB'ers who became
active members of Civil Defense groups
and then joined the special squad. Trained

NEW:!

from PEARCE-SIMPSON @

6 CHANNEL TRANSISTORIZED CB ‘

to the teeth in several phases of police
work, their CB,/CD police duties may in-
clude patrolling during Halloween, assist-
ance at fire or accident scenes, traffic control
at parades, or assisting in any emergency
requiring coordinated efforts of trained
personnel.

Wherever such Civil Defense groups are
available, a police squad may be organized

NEW!
L SOLID STATE CB UNITS

featuring exclusive HetroSync® Circuitry

i Hm

The SENTRY Scss.
NC—=0

The DIRECTOR
. 23 Channel $299.90

23 channel operation
all crystals included.

e fyeglasses show
. compact dimensions
e Car keys show compact size — of The Director—and

perfect for easy, under-the-dash

installation

e Transistorized receiver and power
PEARCE-SIMPSON, INC.

supply — minimum power drain
MIAMI, FLORIDA

o Excellent for use in the new Highway
Emergency Locating Plan (HE.L.P.)
CIRCLE NO. 22 ON READER SERVICE CARD
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Edition
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The
ESCORTII

11 Channel $239.90

Mono-crystal circuitry
— uses only one crystal
per channel instead of
the usual two — cutting
crystal costs in half.

%z

PEARCE-SIMPSON, INC. 3
P.0. Box 800 Biscayne Annex T
Miami, Florida 33152 3

I |

|

Escort IT | |
I Please send full information

o All solid state—uses | and model specifications. |

less current than a | [

dashboard clock—on | Name...ovoneniniinen . [

the air instantly | |

i l Address cee e e v |

[T T [

| |

I_Sta(e ................. _]
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SILICON

C B TRANSISTOR

transceivers
from PACE

—the quality line,
unmatched in performance
and dependability

Superior talk power—3% watt output—
developed by the most efficient transmitter
circuitry available. Greater receiver sensi-
tivity plus double noise limiters bring in
even the weakest signals. Outstanding
dependability assured by use of all silicon
transistors and lifetime guaranteed glass-
fiber circuit boards.

PACE =& / |
5000 + f
INCOMPARABLE

One basic radiophone serves all your needs. Use as a

base station, as a portable, or mobile (auto, truck, air-
craft, marine) by selecting appropriate power pack.
Measures 63” x 2” x 8”. Write for Bulletin 5000.

From $250.00

PACE Il
12 CHANNEL
MOBILE $169.00

IXxclusive noise limiter extender for best mobile oper-
ation plus exclusive squelch sensitivity adjustment.
PA facility with volume control and external speaker
jack, plus velvet touch controls. Quick disconnect
“Latch Rak” mobile mount. Power Source: 12VDC,
pos. or neg. ground, or AC Power Pack (optional).
Measures 77 x 234¢” x 834”. Write for Bulletin Pace II.
Write for information and the name of your nearest
Pace dealer.

PACE

COMMUNICATIONS CORP.

24049 Frampton Ave., Harbor City, California 90710
Telephone: (213) 325-8444

CIRCLE NO. 20 ON READER SERVICE CARD
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. through the

request of the local police
chief. Membership is on a voluntary basis,
of course, and CB’ers furnish their own two-
way radio equipment, automobiles. uni-
forms, patches, and insurance. Many of
the members get a 20-hour training course
in medical self-health, taught by a Red Cross
instructor and a registered nurse. Regula-
tions require that to remain a member of
the police corps squad members must con-
tinue active participation not only in Civil
Defense meetings but in auxiliary police
gatherings as well. Their communications
while on the job usually consist of passing
information on to a control center via
their own CB equipment: the message is
then relayed to the proper authority.

@ CB in Canada. Canada’s General Radio
Service and our Citizens Radio Service are
both intended to permit the licensing of low-
priority private radiotelephone systems in
the 27-mc. band—for personal. small busi-
ness. and light industry communications.
Operators of GRS radio stations are not
required to hold radio operator certificates.
However, to be eligible for a station license,
applicants must be business companies in-
corporated within the Commonwealth, or
British subjects or landed immigrants not
less than 18 years of age and having a need
for direct radio communication with sim-
ilarly licensed Canadian stations.

The GRS stations are not permitted to
communicate with radio stations in any
other service, and may be used only for
communications concerning the business
activities and personal affairs of the licen-
sees. Furthermore, GRS transmissions may
not be directed to any person or station lo-
cated beyond the ground-wave coverage of
the station. Licensing of equipment for GRS
costs the applicant $3 per unit; the license
is valid for three years following the first
day of April of the fiscal year in which it
is 1ssued.

Operational regulations for the Canadian
GRS are much the same as our FCC Part
95 Rules and Regulations, with the excep-
tion of the frequencies allocated to the Ca-
nadian users. While 23 channels are avail-
able to CB'ers in the U.S., only 19 may
be used by Canadian licensees, ranging from
27.005 to 27.225 mc. (U.S. CB channels 4
through 22).

@ Transceiver Specifications. The close sim-
ilarity between the Canadian GRS and the

COMMUNICATIONS HANDBOOK



American CB service ends when equipment
standards for transmitters and receivers are
taken into consideration. Apparently using
some of the experiences of the FCC as a
guide, the Canadian Department of Trans-
port has created very rigid transceiver speci-
fications. In fact, all equipment must secure
a “type-approval’ subject to DOT Specifi-
cations No. 136.

This means that transmitters may have
an input power reading of 5 watts, or less,
or a carrier power output of 3 watts or less.
Also, spurious or harmonic output from the
transmitter must not exceed 30 microwatts
of r.f. power using a standard output termi-
nation load.

According to the receiving section of Spec-
ifications No. 136, a superregererative cir-
cuit is not permitted, and receiver radia-
tion must be limited to a value that “shall
not exceed 20,000 picowatts st any fre-
quency.”

® Antenna Requirements. As for antennas,
the regulations in Canada are very similar
to those proposed by the FCC. The tip of
the antenna itself may not exceed 20 feet
above the structure upon which it is mount-
ed without special permission. The power
gain of GRS antennas has been limited to
3 db—rated in reference to a half-wave
dipole. Furthermore, an additional form
must be completed by the operator if:

1. The antenna is to be erected within 3
miles of the center of any land or water air-
port, or,

2. The structure is to be erected between
3 and 6 miles distant from the center of a
land or water airport,

(a) if it is erected on an existing
structure and exceeds 20 feet in
height above that structure or,

(b) if it is self-support:ng and ex-
ceeds 75 feet in height above
ground level and 20 feet in height
above any terrain features or ex-
isting structures within a radius of
1000 feet; or

3. The structure is erected more than 6
miles distant from the center »f a land or
water airport,

(a) if it is erected on an existing
structure and exceeds 30 feet in
height above that structure or.

(b) if it is self-supporting and ex-
ceeds 75 feet in height above
ground level and 30 “eet in height
above any terrain features or ex-
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KAAR MOVES CB
AHEAD 5 YEARS
..OVERNIGHT

ssvzicw

o

erume
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e HAND-SPAN COMPACTNESS
e ALL SOLID STATE

® 23 CHANNELS (- iimit on channel choice)
® 2 YEAR GUARANTEE

If you've been waiting for the CB transceiver that
has evervthing . . . move up to SKYHAWK!

YOU GET ALL THESE SKYHAWK
FEATURES NOW...No Waiting

* o Tantalum capacitors o [nter-station and system
Sealed-plug in relay channels identified

Filtered power leads ® Smart chrome and char-
coal gray epoxy finish

$199.95

complete with power cable,
mounting bracket, crystal
for chanrel 9 "‘Help’" Channel

*OPTIONAL

.

.

* Paging

L Ex:erncﬂ speaker jack

e |lluminated signal fevel
meter with dynamic

“#nodulation indication

* Glass epoxy Circuit
board

® Provision for plug-in
selective call

* Amplified Zener diode
voltage regulator

e Fine tuning (Varactor-
technique) on channel
selector

® Externa metering socket

6 pack crystals {(for Chan-
nels 10-11-12-13-14-23) 19.95

22 pock crystals — all
23 channel operotion

69.95

€ STATION LICENSE REQUIRED. ALL UST
MUST CONFORM WiTH PART 98, FCC REGULATIONS

KAAR ELECTRONICS CORPORATION

Member: CANADIAN MARCONI" COMPANY Group

2250.0 Charleston Rd. @ Mountain View, California

232-E Wescott Drive Rahway, New Jersey



- DO B o00
ANY CB EQUIPMENT

or Accessories (]]]]f]]

! YOU CHECK
‘ THIS GIANT

CATALOG

For the
Biggest
savings
and best
L deals
“anywhere

Use B-A's no money down and revolving charge
for all CB and Ham equipment

| BURSTEIN-APPLEBEE CO. |

IDept. CH, 1012 McGee, Kansas ¢; Mo
e . 6
FREE 7 Rush me FREJ]: 1966 3-A Cntn]t'Z:.l s l

New Browning CB
Mobile Unit.

& Distinctive new styling.

& 23-channel operation, crystal controlled.

@ Nuvistor cascode front end.

& No synthesized circuits.

& Twelve tubes. © Two transistors.

# Five diodes. & Only 4" high, 10% " wide, 8" deep.

See the Raven af your franchised Browning Service Center now.
Write Browning for complete literature and specifications.

L)rouuni nqQ
LABORATORIES, INC. J

1269 Union Ave., Laconio, N. H. 03246
CIRCLE NO. 28 ON READER SERVICE CARD

isting structures within a radius
of 1000 feet.

@ More Information. Details on eligibility
to secure a GRS license as a Canadian cit-
izen may be obtained from any of the DOT
offices. Canadian General Radio Service calls
begin with the letters XM; a map showing
the general division of these calls by terri-
tory appears on page 103.

There is no provision for CB operators
and GRS operators to communicate with
one another across the border. But in 1964
the DOT established a new service known
as the “Tourist Radio Service,” making
any licensed U.S. CB’er eligible for a tem-
porary license to use his CB equipment
while visiting or traveling in Canada.

There is no fee for the service but the
license is not transferable and must be in
the operator’s possession at all times while
he is in Canada. It remains valid for a
period of one year, at which time it must be
renewed if the operator expects to continue
using CB equipment over the border.

Applications for “TRS” licensing should
be sent to the nearest office to the Port of
Ent:y at which the applicant will enter the
country. Address your request to the Re-
gional Superintendent, Radio Regulations,
Department of Transport, at one of the fol-
lowing locations:

PORTS OF ENTRY
British Columbia

Alberta

Saskatchewan, Mani-
toba, Ontario, east
including Port Arthur

Quebec

Ontario, excluding
Port Arthur and west

New Brunswick, Nova
Scotia, Prince Edward
& Newfoundland

REGIONAL OFFICE

739 West Hastings St.
Vancouver 1, B.C.

Federal Building
9820 107th St.
Edmonton, Alberta

Winnepeg General
P.O. Bldg.

266 Graham Ave.

Winnipeg 1, Manitoba

Regional Administra-
tion Bldg.

Dorval, Quebec

25 St. Clair Ave. East

Toronto, Canada

Federal Building

P. O. Box 42
1081 Main St.

Moncton, New Brunswick

The DOT requires the name and address
of the U.S. CB’er, class of service (Class D),
his CB call-sign, and the period of time he
intends to be in Canada. Application should
bec made at least 30 days prior to entry.
Each CPB’er will be permitted to use only
the Canadian GRS channels 4 through 22,

COMMUNICATIONS HANDBOOK



and will be bound by Canadian regulations.

Other rule changes within the General
Radio Service in Canada have been issued
in favor of walkie-talkies or any CB equip-
ment with a final input of 100 mw. or less.
Kits, home-brewed or manufactured units
that had previously been banned, may now
be used on any frequency between 26.97
and 27.27 mc. The equipment need not be
licensed and is exempt from the use of
call-signs, D.O.T. approval, and age re-
strictions.

©® National Emergency Associations. RE-
ACT is the abbreviation and the “go’ word
for Radio Emergency Associated Citizens
Teams. The association is sponsored by
the Hallicrafters Company with National
Headquarters in Chicago, Illinois. REACT
was established in 1962 as a nationwide
affiliation of Citizens teams organized to
provide communications in local emergen-
cies through CB radio. Since its inception,
the organization has grown to over 850
active teams with more than 30,000 mem-
bers.

REACT teams are designed to furnish
radiotelephone communications with RE
ACT headquarters; to promote close co-
operation with all forms of radio com-
munications; and to allocate a specific
“emergency’’ channel and prcmote its
proper use. The teams are encouraged to
maintain and foster proper communications;
operate and maintain equipment in accord-
ance with FCC regulations: and locate and
report sources of radio interference.

The heart of the individual REACT
team make-up is the mandatory monitoring
of a designated emergency channel 24 hours
a day. Since September, 1964, channel 9
has been the REACT national emergency
channel. Local teams may, at their discre-
tion, also utilize a secondary emergency
channel of their choice to suit local condi-
tions, but “9” must be maintained as the
primary contact 24 hours a day, 7 days
a week.

REACT emphasis is wholly on local
problems, local solutions, and local auton-
omy. Each team is free to organize and

operate according to the precise needs of |

its own community. There are no national
dues or assessments of any kind, and mem-
bership materials, including The National
REACTer bimonthly bulletin, are furnished
in the public interest by Hallicrafters, which
administers the entire national program.
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FULLY EQUIPPED FOR
IMMEDIATE OPERATION
ON ALL 23 CHANNELS

23-CHANNEL CB

mobile and base station

AM TRANSCEIVER

GREATER RANGE POWER with the exclusive
new DYNA-BOOST circuit that intensifies speech
signals and extends the signal range.

The new Cobra CAM-88 is rugged, handsome and
field proven. Compare it, feature for feature, with
other CB equipment and you’'ll be convinced that
the Cobra CAM-88 is by far the best.

Outstanding Features

Fully-Equipped for iImmediate 23-channe! Transmit
and Receive

Double Conversion Superheterodyne Receiver
Transistorized 117V AC/12V DC Power Supply
Speech Compression with Switch

Delta-Tune Fine Tuning

Squelch Control and Standby Switch
lluminated Dual-Purpose Meter

Power-in (Receive)-Power-out (Transmit)
Modulation Indicator

» Detachable Press-to-talk Microphone

o Convertible to a Public Address Amplifier

Carefully engineered design makes the Cobra com-
pletely reliable and easy to operate. Completely
self-contained. Noadditional crystals needed.$ 21495

See your Distributor or Write for Bulletin 6410-CH.

B & K MANUFACTURING CO. EK

DIVISION OF DYNASCAN CORPORATION
1801 W.BELLE PLAINE AVE.-CHICAGO, ILL. 60613

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 123 Grand St., New York 13, U.S.A,
CIRCLE NO. 2 ON READER SERVICE CARD
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on a subscription to

OPULAR ELECTRC
eciting $MP00 =2

months
only

At the regular subscription rate these same 18
issues would cost all of $6.00! BUT NOT FOR

EXCLUSIVE HAM, SW & CB
ARTICLES IN POPULAR ELECTRONICS

Amateur Radio and SWL
Make Your Signal Reports More Accurate
Safety in the Ham Station
Amateur License Fees and ARRL Petitions
Take Advantage of Changing Propagation

YOU. Your cost is only $3.00—HALF-PRICE!

Every month POPULAR ELECTRONICS brings you a
wealth of fascinating features aimed especially at
Ham, SW and CB listeners like yourself. (Just glance
to the right for a sample!)

You’ll enjoy being right on top of the fast-growing
world of electronics with up-to-the-minute new prod-
uct reports, lab tests, buying guides, and electronics
breakthroughs you want to know about. Plenty of
articles on hi-fi, money-saving test equipment, tape
recorders, electronic games, computers, photo-aids,
short wave receivers, antenna systems, solar pow-
ered and transistorized equipment—and much more.

Construction projects galore! Clear-as-crystal dia-
grams guide you each step of the way through fun-
to-build projects you can put together in just a few
hours...for pennies! Turn friends green with envy by
building a super hi-fi rig they couldn't match in the
stores for hundreds of dollars! Or throw together a
fool-proof photoelectric burglar alarm to protect your
home and loved ones...or a remote control switch
that actually turns lights on and off when you whistle
a bar of your favorite tune!

POPULAR ELECTRONICS is definitely for men like
YOU. Take advantage of this HALF-PRICE OFFER to
readers of the Communications Handbook. Just com-
plete and mail the card facing this page. Or, if some-
one has already used the card, write to:

POPULAR ELECTRONICS, Dept. 4078,

Portland Place, Boulder, Colorado 80311

Conditions
Operating Another Ham’s Station
Calling All SWL DX’ers
DX Awards
English-Language Newscasts to North

America
Radio Marathon Broadcasts Truth

To Cuba
Satellites on the Air
Short-Wave Broadcast Predictions
Short-Wave Report
North American Alliance of SWL Clubs
Welcome to the SWL Newcomer
Sure Cure for Ham/CB Mobile Noise

Citizens Band Radio

"DSRC,” New CB Features
Equipment Buyer's Guide
Transmitters and Transceivers
Station Accessories
Antennas
Microphones
Hand-Held Transceivers
FCC Report
On the Citizens Band
Sure Cure for Ham/CB Mobile Noise
Vibrator Hash, Wipe Qut

Build-1t-Yourself
Antenna, 40-Meter, for Small Roof
Antenna Aadapter, Power Line
Code Bander
Crystal Super Calibrator
Double-Duty EICO 772
Hula-Hoop—a Ham or CB Antenna
Idento-Minder
Q-Multiplier, Nuvistor
Screen Modulator, One-Tube
Transmitter Crystal Switch, Plug-in
2-Meter Simple Superhet




Besides their own communications gear,
the majority of REACT teams either own,
or have available on a team basis, sub-
stantial emergency equipment such as
portable generators, power boats, aircraft,
inhalators, and special emergency vehicles.

REACT National Headquarters recently
announced the appointment of its first full-
scale, fully-equipped CB Monitor to cover
an entire major metropolitan area. The
regional monitor, dubbed as the National
Capitol REACT Monitor, in Wheaton,
Maryland, is the result of an idea by Noel
Nelson, REACT coordinator for the Wash-
ington area. Seven Washington area teams
handled most of the preliminary organiza-
tional work including construction of the
monitor desk and installation of all equip-
ment.

The new Wheaton station provides cover-
age over an area of approximately 15,000
square miles. Of the 784 contracts logged
in its first 20 days of operation, more than
50 percent were bona fide calls for automo-
tive assistance or emergency help; 54 of
these calls—better than two per day—in-
volved either automobile accidents or fires.
Six hundred man-hours were logged during

Silenc:

\

(in mob_i]

Only two transceivers can live up to that
claim. That's because only two transceivers
have the exclusive Squires-Sanders
Noise Silencer(patentapplied for) 4
There's the famed *“23'er”, with
full 23-channel capability (all
crystals supplied). Now, there's 7
an economically priced mate, the 2

“S58'* with 5 crystal-controlled channels. Both have the
Noise Silencer—something no other transceiver has.

This unique development utilizes a pre-IF silencer that
detects noise before the pulse is broadened by IF selec-
tivity. By detecting before IF selectivity, the noise
silencing pulse is as short as possible, so that a mini-
mum of the signal is eliminated. There’s no loss in signal
level, no introduction of audio distortion—a common
drawback of the ordinary noise limiting devices used in
other transceivers. The result: crisp, mobile reception of
even the weakest signals without annoying background
noises. No suppression gadgets are required.

Other features are: an ultra-sensitive (0.5 uv) recciver
featuring sharp 8 kc selectivity accomplished through a
crystal bandpass filter; solid-state design (25 silicon
transistors, 7 diodes); smooth, adjustable squelch;

3 x 5 front-facing speaker; provision for external
speaker and instant conversion to public address

via an optional adaptor.
Squires

I5

e»_installa'ti

The first full-scale metropolitan REACT monitoring
station was recently set up in Washington, D.C.
Answering a call for assistance is the national

REACT director, Pete Kreer. This new CB in-
stallation provides coverage of 15,000 square miles.

this period, 504 of which were actual moni-
toring hours.

REACT teams across the country have
handled an estimated 30,000-plus individ-
ual local emergencies since the beginning of

ons)
T The transmitter utilizes full legal trans-
{ mitter input (5-watts) with a special
high efficiency RF output amplifier,
clipped and filtered audio (speech
booster) for top talk power (100%
modulation). Both units have a built-in
power supply for 12VDC (negative
/ ground) mobile operation, mobile
mounting bracket, 12VDC connecting cable and quality
push-to-talk microphone. Two AC power supplies are
available—deluxe Master Model featuring transistor volt-
age regulation and a built-in “S” meter at $39.50;
Standard model at $19.50.
THE “23'eR"—23 channels (all crystals furnished) $235.
NEW “S5S" AM TRANSCEIVER — all the features of the
“23'er” (Noise Silencer, ultra-sensitive receiver, etc.) ex-
cept it is for 5-channel operation. May be used on 27 mc
business frequencies. Furnished matched crystal for
channel 9 (HELP), only $185.00.
An exciting new product is the Squires-Sanders FM
ALERT, FM emergency receiver with 2 crystals receive
channels plus tunable control. Choice of 30 to 50 mc, or
152 to 174 mc, $89.95. Matching speaker $9.95. Other
products include: Squires-Sanders HF receivers and
Clegg VHF transceivers and receivers. See them at

your dealer, or write for descriptive brochure. Squires-
Sanders, Inc., Martinsville Rd., Millington, N.J. 07946..

°* Sanders

CIRCLE NO. 23 ON READER SERVICE CARD
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the program. Individuals or clubs who are
interested in working with such a program
can get the full story by writing to REACT
National Headquarters, Dept. H66. Sth and
Kostner Aves., Chicago, Illinois 60624.

GET /

WITH -V‘E PRECISION
MADE, POPUlAR PRICED CB
UNITS!

© National Motorists Safety Plan. In 1965
the Automobile Manufacturers Association
petitioned the FCC for the establishment of
a new radio service for the motoring public.
The service would be appropriately titled
Highway Emergency Locating Plan Radio
Service (HELP). The AMA’s proposal did
‘ not ask the FCC for changes in the exist-
ing Class D Radio Service, but requested
that all citizens legally authorized to oper-
ate a motor vehicle in the U.S. be eligible
for a license to operate in the HELP Radio
Service.

At the present time HELP is using chan-
nel 9—the accepted national emergency
channel—in its program, but wants the FCC
to allocate new CB frequencies of 27.235
i mc. and 27.245 mc., adjacent to present
channels. exclusively for use by the HELP
Radio Service.

The AMA'’s plan in promoting the HELP
program is to encourage the development of
a nationwide communications network to
aid motorists in distress. Motorists requir-
ing aid could call on channel 9, where they
could be heard by 24-hour monitors within
a 5- to 25-mile range of the equipment.
] The monitoring stations would include vol.
unteer citizens teams, police agencies. road
service stations, and hospital emergency
rooms.

At the start of the program. the HELP
monitoring organization consisted of more
than 20.000 owners of Citizens Band radio
equipment (primarily REACT teams). In
addition, the more than 1.000000 ve-
hicles now equipped with CB radios con-
stitutes an enormous potential of mobile
monitoring stations that could relay in-
| formation to nearby base stations in time
of emergency.

The AMA states that public acceptance
of the HELP plan has been excellent and

C’rm,,
PHONE TODAY FOR S fo
COMPLETE INFORMATION r ) Chonnel [ JUNTIIN Operate

r-------—--—-————————--——------1 [

)

: _M_E : | that the number of equipment installations
: MULTI-ELMAC COMPANY 1 ' and monitoring stations is rapidly increasing.
: 21470 COOLIDGE HIGHWAY OAK PARK 37, MICH. : Many of these monitoring stations include
ﬁ Citi-Fone 55 [J Citi-Fone 99 O : pOllC? agencies, road service orgamzatlops,
[ 1 | hospital emergency services, garages with
: Name : towing facilities, etc.

¥ Address H The AMA believes that the HELP pro-
= City comn : gram will afford an opportunity for safety
:__ e memaa =y --J) | engineers to develop specialized radio

c 0. 18 ON READER SERVICE CARD
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equipment to solve other highway problems.
Furthermore, the AMA feels that even
with millions of HELP installations in
operation on the requested channels, there
would still be unused message capacity be-
cause the equipment would only be em-
ployed by individual motorists for short
periods during emergencics and because the
range of the equipment itself is limited.
Finally, the AMA feels that there is a
tremendous potential for specialized radio
equipment to provide traffic information,
local roadway reports, and instructions to
motorists. Such usage could contribute
directly to increased vehicle safety and to
more efficient utilization of the highways.

® Club Listing. The Citizens Band club
list on pages 118-121 has been prepared
from the active CB club directory file com-
piled and edited monthly at the PoruLar
ELECTRONICS “On the Citizens Band” desk.
Information received during the past 18
months has indicated that over 1000 known
CB clubs across the U.S. and Canada are
actively engaged in club activities, social
functions and voluntary public service.

From this master directory we have chosen

for listing here the 400 or so CB clubs that
have furnished the OTCB column with
written verification of past and present
activities: this includes emergency drills,
actual search and rescue operations, in-
numerabl> public service assists, and CB
get-togethers throughout the country.

To be sure of a listing in this annually
published directory, all CB clubs (those
listed and those not listed) should furnish
us with up-to-date information on present
membership totals, current officers, and
voluntary activities in emergency and pub-
lic service areas; on rescue, cmergency, CD
and CAP teams trained for specific pur-
posez; and on the latest cctivities engaged
in or plconed. Pictures of club activities
or emergency team efforts that can be used
for illustrative purposes either in POPULAR
ELECTRONICS or in future issues of the Com-
MUNICATIONS HANDBOOK will be welcome.
Also, we would like to see a cample mem-
bership card, club decal, and set of the
organization’s constitution and bylaws. All
material should be sent to Matt P. Spinello,
KHC2060, PoruLaR ELECTRONICS, One Park
Avenue, Dept. HB-66, New York, N.Y.
10016. ]

/
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HOW T0
IMPROVE YOUR

REAE

The right communications microphone may
double the talk power of even the finest trans-
mitters! Learn how unwanted noise can
be eliminated—reliabitity improved—
intelligibility increased by proper
microphone selection.

Write for our helpful

free booklet today!

|

°

o
ELECTRO-VOICE, INC., Dept. 1252CH °
Buchanan, Michigan 49107 °
Please send the free E-V booklet on choosing communications ©
microphones. 1 am interested in the following areas of two-way ©
radio: Amateur Aviation ___ CB Buslness. g
HAME °©

.
COMPANY._ B o
ADDRESS .
cITy STATE S

©
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We have CB

you can carry,

‘;gf
%
!

or mount In your car

Amphenol CB goes anywhere and everywhere! It's the
most complete line of quality solid-state CB youwll find--
portable or mobile mounted.

Just take a look at the compact Amphenol units. Full 5-watt
transceivers, ruggedly built to take the bumps and knocks
of mobile use. Dual conversion superheterodyne
receivers lor top selectivity and sensitivity so signals
come in clear as a bell, even in the coldest weather.
Special AC/DC models for base station or mobile use.

There are even hand-held CB radios that perform like the
big sets. Your choice of 100 mw or 1.5 waltts.

What about accessories? You can pick from battery packs,
shoulder straps, antennas, bandpass filters, battery
rechargers, carrying cases, or selective call units for clear

channel communication to selected sets. ™
For more information on the complete DISTRIBUTOR DIVISION
Amphenol CB line, write today. amphenol corporation

2875 South 25th Avenue, Broadview, illinois 60155
CIRCLE NO. 29 ON READER SERVICE CARD
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USINESS USE of two-way radio com-

munications is expanding at an un-
precedented rate. In the Business Radio
Service alone, which is only one of several
business licensing categories. some 50,000
new systems are being installed each year.
Since each system could employ from one
to several hundred mobile units and one
or more base stations, and in some cases
a repeater station, the soaring sales volume
of business radio equipment has attracted
new manufacturers to the field.

Any commercial or legitimate business
enterprise is eligible for a station license in
the Business Radio Service as well as the
Citizens Radio Service. Some, depending
upon the nature of the business, are eligible
for licenses in other categories such as
Special Industrial, Relay Press, Motion Pic-
ture, Forest Products, Power, Petroleum,
Taxicab, Railroad, Auto Emergency, Motor
Carrier, and Special Emergency.

More than 3,000,000 transmitters have
been licensed in the Safety and Special
Radio Services. Until 1947, the use of
mobile radio communications was limited
to public safety organizations. After 1947,
the FCC authorized railroads and taxicabs
to use two-way radio, and mobile radio
became a fair-size business. However, it
did not really boom until the Business
Radio Service was established in 1957,
opening up the use of two-way radio to all
kinds of businesses.

® Comparison to CB. In other than the so-
called CB band (23 channels in the 27-
mc. band), business licensees are authorized
to operate on one specifically assigned

.



channel, but subject to some sharing with
other licensees. A second channel can be
authorized upon adequate showing of need.

Class D CB station: are limited in power
to 5 watts input, whereas in the business
bands the maximum limit is 600 watts on
certain frequencies. The height of a class
D CB antenna is limited to 20 feet above
an existing structurz or formation, but there
is no limit on the antenna height of business
radio stations except as restricted by air-
craft hazard considerations.

Only radiotelephony may be used by
Class D CB stations, employing either
AM or SSB (single sideband). Business
stations may employ AM, SSB or FM, and
can be authorized to transmit voice, facsim-
ile and teletypewritcr si-nals.

While CB statiorns may intercommuni-
cate with other CB licensees on certain
channels, business stations may crdinarily
communicate only with units under the
control of the same licensee. CB stations
can be used for both personal cnd business
communication, but only bu:ziness rmatters
can be transacted on the business bands.

The “other” citizens band (460-470 mc.)
is used mostly for business. Although this
band is available for personal communica-
tion, it is not widely used for this purpose.
The relatively high cost of 460-mc. equip-
ment (3595 and up per mobile unit) tends
to suppress personal exploitation. In the

4 £

If these illustrations locX like those in ihe CB chap-
ter, you have immediztcly recognized many of the
similarities between these two methods of commu-
nications. This Pearce-Simpson 301 cquipment is
rated at 30 watts. In the mobile unit the rcmote
control head has been mounted under the dash and
the power supply is in the trunk of the car. The base
station photo shows the identical unit in one
cabinet. Pearce-Simpson (Box 800A, Ciscayne An-
nex, Miami, Fla. 33152) will send you a booklet
enlarging on the theme of this chapter if you
are interested in a Business Radio installation.
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460-mc. band, there are 49 channels, avail-
able on an assigned frequency basis to Class
A stations (up to 60 watts input) and
on a share-and-share-alike basis to Class
B stations (up to 5 watts input).

® The Business Bands. More than 400 chan-
nels are available to business enterprises
in the 25-50 mc., 72-76 mc., 150-174 mec.
406-413 mc., 450-470 mc. and 952-960 mc.
bands under licenses in the Business Radio
Service, and 72 channels in the Citizens
Radio Service. Numerous other channels
are available to those eligible in other
radio services.

Intercommunication between mobile units
(vehicles and portable units) and base sta-
tions (at fixed locations) is permitted in the
25-50 mc., 150-174 mec., and 450-470 mec.
bands. Point-to-point communication be-
tween fixed stations is permitted on certain
frequencies in the above three bands, and in
the 72-76 mc., 406-413 mc. and 952-960 mc.
bands on a restricted basis. In addition, the
12,000-mc. microwave band is available to
the Business Radio Service for multi-chan-
nel telephony, data, and closed-circuit tele-
vision transmission.

In spite of the large number of channels,
congestion exists in some metropolitan
areas. The FCC and the radio industry are
exploring means to provide more business
radio channels. The channels in the 25-
50 mc. and 150-174 mc. bands have al-
ready been split by narrowing the band
occupancy of the transmitted radio signals.
Transmitters operating in these bands are
required to employ AM, SSB, or narrow-
band FM (#5-kc. deviation). In the
450-470 mc. band, wide-band FM (%15 kc.)
is still permitted, but the feasibility of using
narrow-band FM in this band has already
been demonstrated by one manufacturer.

COMMUNICATIONS HANDBOOK
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TYPICAL COMMUNICATING RANGE IN MILES

The communicating range in the VHF band varies according to frequency, antenna height above the

surrounding terrain, receiver sensitivity, and effective
power are the same, and only frequency and antenna
signals is approximately that shown above. Note that
band is somewhat above that in the 4

radiated power. If sensitivity and effective radiated
height are varied, the communicating range of VHF
the range of ‘'excellent’” coverage in the 25-50 mc.

50-470 mc. band. However, with the use of a repeater station (at

an ideal elevation), the communicating range of 470-mc. signals can be extended to nearly 50 miles.

Consideration is being given to the alloca-
tion of an unused UHF television channel
to the Land Mobile Radio Services. It has
also been proposed that in areas where no
interference to TV reception would result
one or more unused VHF television chan-
nels could be made available to mobile
radio.

® Equipment. Until a few years ago, most
business radio equipment (except CB)
employed FM. In order to offer equip-
ment at lower cost, some manufacturers
recently introduced AM equipment for op-
eration in the 25-50 mc. band. For example,
E. F. Johnson has a 10-watt unit priced at
around $200.00. Lafayette Radio has intro-
duced a 5-watt combination CB business
transceiver operable on all 23 class D CB
channels plus two 25-50 mc. band business
channels, priced at $220.00. Pearce-Simpson
and others offer 30-watt AM sets at some-
what higher prices.

The bulk of the equipment, however, is
FM units which range in price from around
$300 for a 15-watt transceiver to nearly
$1000 for a solid-state mobile unit. Many
of the lower priced units, such as the Hart-
man 1500 (150-174 mc.) and the Hammar-
lund Outercom FM 50 (150-174 mc.) and
FM-60 (25-50 mc.) can be used either as
a base station or mobile unit. Equipment
designed specifically for base station use

1966 Edition

ranges in price from around $300 to more
than $2500.00.

® Communicating Range. Range in all three
mobile bands is mainly determined by
effective antenna elevation and to a lesser
extent by transmitter power. Noise, in the
25-50 mc. band in particular, can drastical-
ly reduce an otherwise optimum range. Gain-
type antennas are now widely used in the
150-174 mc. band and base-to-mobile range
is on the order of 15-35 miles (4-6 miles
mobile-to-mobile). The base-to-mobile
range in the 450-470 mc. band is 10-25
miles, sometimes greater (4-6 miles mobile-
to-mobile). The 25-50 mc. band is general-
ly used to get coverage of a county, the
150-174 mc. band for metropolitan area
coverage, and the 450-470 mec. band for
city coverage. Because UHF signals are
easily reflected, the 450-470 muc. band is
often preferred in cities where large build-
ings serve as signal reflectors. Further-
more, noise levels are much lower at the
higher frequencies than in the other mobile
bands. And, by means of repeater stations.
which are permitted only in the 450-470
me. band, the communications range and
solidity of coverage can be greatly en-
hanced.

® Remote Control. When the control point
of a proposed base station is at a poor radio
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location, and it is not feasible to provide
means for placing the antenna high enough
to achieve the desired coverage, a remotely
controlled base station is often installed.
The transmitter, receiver, and antenna are
installed on a hilltop or on the roof of a
tall building, and are connected to the
remote control unit by means of a leased
telephone circuit (at a cost of $3-$5 per
mile, per month, when circuits are availa-
ble) or a 952-960 mc. band radio link (cost
of equipment ranging from $1500 to $4500).

In New York City, for example, numerous
base station antennas can be seen on the
tops of many of the tallest skyscrapers.
A few miles to the north, another antenna
farm is located on a 500" tower at Alpine,
New Jersey, which was formerly used by
Major Edwin Armstrong’s pioneer FM
broadcasting station. In addition to re-
motely controlled base stations, the tower
supports the antennas of several mobile
relay system repeater stations.

® Mobile Relay Systems. In a conventional
mobile radio system, the base-to-mobile
range is considerably greater than the mo-
bile-to-mobile range. All mobile units and
the base station usually transmit and re-
ceive on the same channel (single-frequency
simplex). All communication between mo-
bile units and the base station, and between
mobile units, is direct. But in a mobile re-
lay system which is permitted only in the
UHF band, all of the transmissions arc re-
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layed through an automatic repeater station.

All mobile units and stations at fixed lo-
locations (called control stations) are
equipped for two-frequency simplex opera-
tion, transmitting on one channel (f1) and
receiving on another (#2). Since their receiv-
ers are tuned to {2, they cannot receive
transmissions on {/ and direct communica-
tion between mobile units and between con-
trol stations and mobile units is not possi-
ble.

Instead, all transmissions on {/ from
mobile units and control stations are inter-
cepted by the receiver of the repeater sta-
tion. When the repeater station receives a
signal on f/, the repeater station transmitter
is automatically turned on. It retransmits
the signal on f2 to all of the mobile units
and control stations whose receivers are
tuned to 2.

The repeater station increases the com-
munication range if its antennas are high
above the surrounding terrain. Ordinarily
i the UHF band, direct mobile-to-mobile
range is 5 miles or less. But when a re-
peater station is used, which can transmit
tc and receive from mobile units up tc
35 miles away, intercommunication between
two mobile units 70 miles apart is possible.

Mobile relay systems date back almost
20 years. G. E. Smith, president of Commu-
nications Company, Inc. (COMCO), de-
signed the first mobile relay system for the
Coral Gables, Florida, police department. A
short time later, in 1948, the author de-
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The service range of a Business Radio s

UNIT
B

ystem may be vastly increased through the

use of a mountain-top repeater station. In this system, mobile-to-mobile and control-
to-mobile activate the repeater receiver (R), transmitter (T), and control unit ).
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A fully integrated Business
Radio system might include
connections to any telephone

(landline) extension through
the base station PBX. In some
installations a pair of radio
channels permit semi-duplex TEEEINEG
operation—just like an ordi- -
nary telephone conversation. COBNATSREOL
A mobile in the system cannot PBX UNIT MOBILE
call long distance and must re- PRR/F;TE -~ CONTROL Fa  UNIT
strict telephone service to ex- TELEPHONE " RADIO UNIT
tensions of his switchboard. SWITCHBOARD o%%RTA_TgFRF's
4_J SWITCH
TEILIEJESOLCE)Sq—— TELE:SONE TRANSMITTER
EXTENSIONS |~ BELL

signed a mobile relay system for the Chica-
go, South Shore and South Bend Rail-
road, employing two repeater stations,
which enabled the dispatcher at Michigan
City to communicate with trains and main-
tenance trucks operating between Chicago
and South Bend.

Today, mobile relay systems are widely
used wherever maximum area coverage is
required. Some repeater stations are shared
by several mobile radio system licensees.
All enjoy the benefits at minimum price
since they jointly share the cost of owning
and maintaining the repeater stations. In-
advertent operation or unauthorized use of
a repeater station by non-participating
mobile radio systems can be prevented by
equipping the station with a decoder (see
below). This “electronic lock™ restricts ac-
cess of the repeater to mobile units and
control stations equipped with encoders.

® Man-to-Man Communication. Walkie-
talkies have been available for many years
for extending communication to the man
on foot. However, the lack of a portable
FM transceiver for the 450-470 mc. band
prohibited maximum utilization of the cap-
abilities of UHF-band mobile radio systems.
Recently, Motorola introduced an FM Han-
die-Talkie (registered trade-name) for the
450-470 mc. band. While the direct range
between two such units is guite limited,
considerable distances can be spanned when
communicating through a repeater station.

® Selective Signaling. Ordinarily, mobile
units must monitor their radio channel
continously in order to intercept calls. To
eliminate the need for aural monitoring,
selective signaling equipment is installed.

1966 Edition

An encoder is installed at the base station
and a decoder is attached to each mobile
unit. To signal a particular mobile unit,
the base station operator pushes buttons
or dials a number. The loudspeaker of the
called mobile unit is turned on or a bell is
rung. In the event the vehicle is unoccupied
at the time, a ‘“leave word” lamp glows
until turned off manually.

Two-way selective signaling is also used.
It enables mobile units to signal each other
and to alert operators at various base
stations. When both two-way dialing and
two-frequency simplex or duplex transmis-
sion are employed, a mobile radio system
can be integrated into a PBX telephone
system.

® Radio Paging. Another facet of business
radio is enjoying a boom. Throughout the
country, one-way radio paging systems are
being installed to individually signal per-
sons carrying pocket paging receivers. The
receivers are of two basic types. One sounds

Typical of the handy combination mobile unit/base
station/1-channel transceivers is Hammarlund's
“Qutercom,”’ usable for 6-12 or 117 volt operation.
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SKHNG INTERNATIONAL
Ti

Publishet
The 1966

SKIING

International Yearbook |

..aluxuriously illustrated compendium of
1965°s important events. . a timely forecast of
the excitement-packed 1966 season—by the edi- |
tors of SKIING MAGAZINE, only .25

The 166-page Charter Edition of the SKIING International
Yearbook is a collector's item that will be relished by
every serious skier.
Far more than just a major artistic endeavor (aithough
there are numerous original drawings, dramatic photo-
graphs, striking full-color pages and specially designed
type, which make for extremely pleasing composition)— |
the 1966 SKIING International Yearbook enables you to re-
live the best moments of the past season and to glimpse
into the dynamic year of skiing just ahead. For example—
complete reviews of the major European and
American Alpine events—pro racing—Nordic
events—season’s records, U.S. and abroad—plus—

EQUIPMENT: A complete guide, including prices and brands!
TECHNIQUE: comparison of the major skiing systems.
TRAVEL: complete Guide To Skiing in North America. ..
what the new European season holds in store!

PLUS: “Equipment and The History of Skiing”— illustrated

with original art and way-back-when photos.

&\ Deluxe, Gold-Embossed Leatherflex-bound
harter Edition... just $3 postpaid!

A handsome, permanent edition of this |

. brand new yearbook, mailed postpaid!

A ) To order the regular or DeLuxe edition,

.. =%~ complete this coupon and mail it today! 4

ZIFF-DAVIS SERVICE DIVISION « Dept. SIY CH-66

589 Broadway « New York, N.Y. 10012

Send me a copy of the 1966 SKIING International

Yearbook, as checked below:

[ $1.25 enclosed, plus 15¢ for shipping and han-
diing. Send me the regular edition. ($1.50 for
orders outside the U.S.A))

(1 $3.00 enclosed. Send me the DeLuxe Leatherflex-
bound edition, postpaid. ($3.75 for orders outside

Pom | S5 e M
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the U.S.A.) Allow three additional weeks for delivery.
name please print
i address ‘
;
1 city state zip code |

B e s 4t e i s S S e 5 e 2 7 5 s 0

=== PAYMENT MUST BE ENCLOSED WITH ORDER. -~ -~
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| an audible alarm when it intercepts a coded
| tone signal. The other type also sounds an

alarm and then permits the wearer to hear
a voice message.

Radio paging has many uses. Persons
on foot or in cars can be signaled from a
distant base station. Upon hearing the
alarm, the wearer steps into the nearest
telephone booth and calls his office or takes
other prearranged action. In plants, stores
and hospitals, supervisors can be signaled
and instructions can be transmitted to them.
At theatres and other public gathering
places, doctors and others anticipating calls
can be loaned a “pocket pager” and sig-
naled if they are wanted.

BUSINESS RADIO DEFINITIONS

Assigned A channel assigned to a station on its
Frequency license
Authorized A channel on which a station is au-
Frequency thorized to transmit
Base A station at a fixed location used pri-
Station marily for communicating with mobile
units
Control A fixed station used for communicat-
Station ing with mobile units and other control
stations through a repeater station
| Dispatch A secondary remote control point
Point which can be disabled by the author-
ized operator at the main remote con-
trol point
Duplex Simultaneous transmit and receive
| Operation (like land-line telephone)
Fixed A station at a fixed location used pri-
Station marily for communicating with other
fixed stations, not necessarily under
the control of the same licensee
Mobile Vehicle-mounted and portable stations,
Unit including those used temporarily at
fixed locations
Operational A station at a fixed location used pri-
Fixed marily for communicating with other
Station fixed stations under the control of the
same licensee
Remote The point at which a remotely con-
Control trolled base or fixed station is under
Point the control of its authorized operator
| Repeater A fixed station which receives signals
Station from mobile units and control stations,
or from operational fixed stations, on
one frequency and retransmits the re-
ceived intelligence on another fre.
quency
Simplex Sequential transmit and receive (you
Operation transmit, | receive; then | transmit,

you receive)
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CB-BUSINESS RADIO COMPARISON

Antenna height limit

Power limit

Total number of channels

Relay stations

Personal communications
Business communications
Communicate with other licensees
Remote control of base station
Teletype, data transmission
Mobile unit price range

Base station price range
Interconnect with telephone switchboard, etc.

Class D
Citizens Radio Business Radio
20 feet none
5 watts 30-600 watts
23 173
no yes
yes no
yes yes
yes no
no yes
no on some channels
$60-$350 $200-$1000
$60-$350 $200-$2500
no yes

® Point-to-Point Systems. A number of chan-
nels are available in the various bands for
operation of fixed stations for point-to-
point communication. At frequencies be-
low 952 mc., transmission capacity is limited
to one voice channel, or up to 16 teletype-
writer or data channels when authorized by
the FCC. In the 952-960 mc. band, trans-
mission of up to five voice channels is
feasible. However, only those eligible in

the Business Radio Service can use this
band for remote control of base stations
and alarm systems. Up to several hundred
voice, telegraph and data channels, as well
as television, can be transmitted under a
Business Radio Service license on certain
microwave bands above 10,000 mc.

® Licensing. No operator’s license is re-
quired by a user of mobile radio equipment.

7
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THE TURNER TRANSISTORIZED

WITH VARIABLE OUTPUT LEVEL

Now, from Turner comes the very finest
base station microphone ever designed.
the #8 features a two transistor pre-
amp with volume control to give you up
to 50 times the output leve!l you now have.
Yes, just dial your desired signal for maxi-
mum modulation all the time — every
time. You can work close or far away from
this microphone, or change the output for
a big or little voice.

Eventually, all sets lose some of their
initial power. Turner's # puts the zip
back into your set and keeps it up to full
strength at all times!

The #83 has tailored frequency re-
sponse of 300-3500 c.p.s. for best and
clearest voice transmissions with knocked
down local noise interference.

Exclusive touch-to-talk or lock on-off
switching — the #8 works with all tube
or transistor sets regardless of switching
requirements or type.

Ask your dealer about the new #& .

THE

Export;: Ad Auriema, Inc., 85 Broad Street, New York 4, N.Y. )

VOLUME CONTROL

" LIST PRICE
$49.50

MICROPHONE COMPANY

946 17th Street N.E., Cedar Rapids, lowa

In Canada: Tri-Tel Associates Ltd
81 Sheppard Ave., West. Willowdale, Ontario
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POLAROID
LANDO PHOTOGRAPHY
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e

it’s a
snap with
this!

Soveks s smny.
TIWAYE 10 LBE POLARDID LAND BROTOGRARNY

1966 POLAROID LAND
PHOTOGRAPHY

If you own a Polaroid Land camera, or are in the market
far one, sign up naw for the most important "'excursion’’ of
your picture-taking career. An exciting tour through the
miracufous world of "‘instant’’ pictures.

Your guide is the all-new 1966 edition of POLAROID LAND
PHOTOGRAPHY — the only comprehensive and up-to-dote
hondbook on the subject. The one knowledgeable guide
that delivers the skill and know-how for the most rewarding
Polaroid Land photographs you've ever taken!

Your tour begins the moment you open your copy . . . with
o detailed inspection of the complete line of Polaroid
Loand caomeras, accessories and film . . next, a valuable
course in photography basics . . . an importont discussion
on Polacolor . . . followed by 77 fascinating uses for
Polaroid Land photography.

PLUS—gallery after gallery of masterful, enchanting
Polaroid Land photographs—including 16 pages in
glorious color.

All in all, 116 fact-and-photo-packed pages of the most
extensive, authoritative, important-to-you information avail-
able. Sign up today. Just clip the coupon below ond
return it with your remittance. $1.25

ALSO AVAILABLE—AN EXQUISITE LEATHERFLEX-
BOUND EDITION FOR JUST $3 POSTPAID!

| Ziff-Davis Service Division * Dept. pLp
| 589 Broadway * New York, N.Y. 10012
|

L YES! Send me o copy of the 1966 POLAROID LAND
| PHOTOGRAPHY, as checked below:

:D $1.25 enclosed, plus 15¢ for shipping and handling.
) Send me the regular edition. ($1.50 for orders outside
) the U.S.A))

:D $3.00 enclosed. Send me the Deluxe Leatherflex-bound
edition, postpaid. ($3.75 for orders outside the US.A)
lAHow three additional weeks for delivery.

j nome please print

] CH=66
¥ 5ddress

|

]

Icity state zip code
[}

]

===PAYMENT MUST BE ENCLOSED WITH ORDER. ===
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Business radio systems must be covered
by an FCC station license in the Business
Radio Service. To apply for a station li-
cense to cover one base station and/or any
number of mobile units (except for Class
B and D CB), only a single application
(FCC Form 400) need by submitted, along

| with a check for $10.00. A separate Form

| cations

400 and another check are required for a
repeater station and additional base sta-
tions.

The Form 400 license application forms
can be obtained from any FCC field office
or directly from the Federal Communi-
Commission, Washington, D.C.
20554. Instructions for completing the ap-
plications are included with the forms.
However, an applicant should obtain and
read the applicable parts of the FCC Rules
and Regulations, Volume V., which covers
the Citizens and Business Radio Services.
This volume is available for $2 from the
Superintendent of Documents, Government
Printing Office, Washington. D.C. 20402.

® Common Carrier Services. In addition to
private radio communications systems,
businesses can avail themselves of the
land-line telephone services (communica-
tions common carriers). Mobile telephone
service (MTS) is available in most cities.
Subscribers’ vehicles are equipped with a
mobile transmitter-receiver, dial signaling

Radio paging is also called “one-way signaling.”
The wearer of this receiver hears a tone signal when

the correctly coded radio signal is transmitted.

COMMUNICATIONS HANDBOOK



Repeater stations are generally self-contained like
this COMCO Model 684. Transmitter/receiver needs
no attendant and only occasional servicing/tune-up.

devices, and a telephone handset. Sub-
scribers are able to place and receive tele-
phone calls through the worldwide tele-
phone network. The equipment may be
purchased by the subscriber ($550-$1500)
or leased from the telephone company ($25-
$55 per month). Local calls cost about 30
cents and regular tolls are charged for long-
distance calls. Improved mobile telephone
service (IMTS) is becoming available in
some areas; IMTS subscribers have access
to more channels and can be signaled as
they roam from one area to another.

There are also numerous so-called radio
common carriers (RCC) which provide ra-
dio message relaying and signaling services
to their subscribers on a per-call or month-
ly fee basis. Subscribers can furnish their
own equipment or lease it from the com-
mon carrier.

® Employment Opportunities. The mobile
radio industry, whose sales have been re-
ported to be running as high as $175,000,000
per year, is creating new employment op-
portunities for those with training in elec-
tronics. Manufacturers seek lab technicians,
engineers, and field installation and serv-
ice supervisors. Large users of two-way ra-
dio, such as railroads and pipelines, em-
ploy technicians to service their equipment.
And hundreds of independent mobile radio
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5-WATT:

HAND-HELD CB

TRANSCEIVER

a T )
all the range you need !
RECHARGEABLE BATTERIES

Now you can have all the range you need n a
lightweight, 40-ounce transcewver. Radiocom

is the first CB hand heid transceiver with

the lsgal maximum, full power of five watts.

The highly sensitive double-conversation re

ceiver is the finest on the market at any

cost. High-capacity nickel -cadmum batteries

will let you menitor all day with onily one =
recharge weekly. Full one.year warranty.

Convenient accessaries available
inciude remote speaker-micro-

-
phone with three-foot cord,
sturdy leather carrying case
with shoulder strap, doubls
case for two transcievers and s
battery charger.
~ MAXWELL

" e
&ﬁ‘ ELECTRONICS s ot
CORPORATION oo inouries innisd

L 229 Garvon St. * Garland, Texas

CIRCLE NO. 31 ON READER SERVICE CARD

WHATEVER YOUR
COMMUNICATIONS
YOU NEED

Frequency
Controlling

TEXAS
CRYSTALS

Uncanditionally
Guaranteed

Whether on land, sea or air, your
radio communications will be more
dependable with TEXAS CRYS-
TALS . . . made with the same
precision, care and quality as those
supplied to numerous space proj-
ects. And, you’ll appreciate the at-
tractive prices. Send for descriptive
catalog today.

If your dealer can’t supply your TEXAS
CRYSTALS needs, send his name with your
order to our plant nearest you.

TEXAS
CRYSTALS

A Division of Whitehall Electronics Corp.
1000 Crystol Drive 4117 W. Jefferson Blvd.

Fart Myers, Florida Los Angeles, Colifornia
Phone 813 WE 6-2109 Phone 213 731-.2258
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AIRCRAFT ¢« POLICE ¢ FIRE
AM/FM VHF RECEIVERS

NEW »

364B covers 26-54 and 88-174 MC in
eight overlapping calibrated bands.
Advanced circuitry, higher sensitiv-
ity, vernier dial drive, large full vi-
sion dial. Completely self-contained
with internal AC power supply and

364B

$49.95

speaker.

348A  transistorized tuneable converter.
Powered with self-contained battery. Excel-
lent sensitivity. Designed for use with car,
home, or portable radios.

Also complete line of crystal controlled
converters for monitoring police, fire, air-
craft, etc. signals.

348A

$34.95

316C AUDIO EQUALIZER

$44.95
Variable equalizer necessary for pro-
fessional quality recording or playback. Ideal for
use between mixer and tape recorder or tape to
tape, etc. Write for details or send $2.00 for LP
demonstration record. Covers tape and disc re-
cording techniques. Refunded with purchase.

Order direct or write for information

Order today or send for free catalog on full line
of converters and receivers for every application.
KUHN ELECTRONICS INC.

Dept. CHB, 1801 Mills Avenue
Norwood, Ohio 45212

CIRCLE NO. 14 ON READER SERVICE CARD

Fill in coupon for a FREE One Year Subscrip-
tion to OLSON ELECTRONICS’ Fantastic Value
Packed Catalog—Unheard of LOW, LOW PRICES
on Brand Name Speakers, Changers, Tubes,
Tools, Stereo Amps, Tuners, CB, and other Val-
ves. Credit plan available.

NAME o=

ADDRESS -

CITY. ZONE__STATE

If you have a friend interested in electronics send
his nome and address for a FREE subscription also.

OLSON ELECTRONICS

INCORPORATED

418 S. Forge Street Akran, Ohia 44308

CIRCLE NO. 19 ON READER SERVICE CARD

service shops are adding technicians to
their payrolls to service the equipment of
small business users of two-way radio. In
addition, countless technicians earn money
during spare-time hours servicing mobile
radio equipment for neighborhood business
men. The basic requirement is a second
class radio telephone operator license.

Loizeaux Concrete, Elizabeth, N.J., uses a Halli-
crafters two-way FM system for communications be-
tween ready-mix and service and the base station.

® System Planning Assistance. The pros-
pective user of a private two-way radio sys-
tem does not have to plan his own system.
Manufacturers’ sales engineers and inde-
pendent mobile radio dealers are anxious to
provide this type of assistance, often with-
out charge. Mobile radio dealers and fac-
tory sales offices are listed in the yellow
pages of telephone directories under “Ra-
dio Communication Equipment and Sys-
tems.” Information about mobile telephone
service can be obtained from the local tele-
phone company. Information about RCC
services can be obtained by calling com-
panies listed in classified telephone direc
tories under “Radio Paging and Signal
Services.”

@ Benefits. One user pointed out that “two-
way radio does not cost—it pays.” For the
operator of a fleet of vehicles, two-way ra-
dio can be a profitable investment. Operat-
ing costs can be reduced by making better
utilization of manpower and minimization
of non-productive vehicle miles. Business
income can be increased by rendering bet-
ter service and by serving more customers.
In fact, two-way radio has become as in-
dispensable to many businesses as the tele-
phone. [ ]
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ELECTRONICS MARKET PLAGE

FOR SALE

BUSINESS OPPORTUNITIES

JAPAN & Hong Kong Electronics Directory. Products,
components, supplies. 50 firms—just $1.00. Ippano
Kaisha Ltd., Box 6266, Spokane, Washington 99207.

LOWEST Prices Electronic Parts.
Free. KNAPP, 3174 8th Ave, S.W,,

CRTSTTALé CB— AmateLTetc Cheap. Signal Corps man-
uals—Lists 10¢. Quaker Electronics, Hunlock Creek, Pa.

Confidential Catalog
Largo, Fla.

CALEMCO—The dlversmed line of transformers. Box 585
San Fernando, Calif.

IT'S SUPERCALIFRAGILISTICEXPIALIDOCIOUS, Free in
formation on Kit-of-the-Month Club and new catalog of
etched circuit boards and radio books. Many exclusive
items. Leader Enterprises, Box 44718Kl, Los Angeles
90044.

RECTIFIERS & TRANSlSTORS Send for catalog of semi-
conductors and other components, 10¢. Electronic Com-
ponents Co., P. 0. Box 2902, Baton Rouge, La.

ELECTROPLATING Equipment, Supplies, Instructions.
Home workshop and Industrial. DC Power Units from 10
Amps. to 3,000 Amps. Transformers, Meters, Rectifiers.
100 Amps., $29.50. Send $1.00 (Refundable) for Formu-
las, Equipment Guide, Catalog & Schematic. HBS, Dept 8,
3543 East 16th Street, Los Angeles, Calif. 90023.

BOOKS

GIANSINCERE'S Life, Loves. Compendium Edition. $5.00.
Serially, $1.00. Details. Ivory Tower Journal, 444-Z, Fort
Lee, N.J. 07024.

MAGIC TRICKS

TUBES

ELECTRONIC TUBES—-LARGEST STOCK IN USA. ELEC-
TRONIC COMPONENTS AND EQUIPMENT. WRITE FOR
“BARRY GREEN SHEET"” CATALOG. SEND 10¢. Barry
Electronics, 512 Broadway, N.Y.C., N.Y. 10012 (We also
buy unused tubes, and good commercial equipment.
Write details).

MAGNETS

MAGNETS. Alnico, ceramic, flexible, assemblies. What
you want, we have. Maryland Magnets, 5412L Gist, Balti-
more, Maryland 21215.

EMPLOYMENT INFORMATION

GET a Government Job—pass any Examination, Free de-
tails. W.P. Parrish Co., 6118 East 52nd St. North, Kansas
City, Mo. 64119.

INVENTORS

INVENTIONS WANTED. All Types. Global Marketing Ser-
vice, 2420V 77th, Oakland, Calif.

INSTRUCTION

ENGINEERING And Art Degrees earned through home
study, Electronics, Mechanical, Liberal Arts. When writing
specify course desired. Pacific International College of
Arts & Sciences, primarily a correspondence school.
Resident classes also available. 5507-C Santa Monica
8lvd., Hollywood Calif. 90038.

ENGINEERING MATHEMATICS TRANSISTOR ELECTRON-
ICS. Pay as you learn. Satisfaction guaranteed. Free
brochure. Indiana Home Study, Dept. CH1, Box 1189,
Panama City, Fla.

1966 Edition

WORLD'S finest Professional Magic, Tricks, Jokers, Puz-
zles. Giant illustrated Catalog. (164 Pages) Only 10¢. Vick
Lawston's Magic, 4018Z N.E. Fifth Ave., Ft. Lauderdale,
Fla.

CLUBS

COUPON BOOK, special offers from various firms. Latest
Membership Benefit of Electronic Experimenters’ Club.
Dues $2.00. Further Information FREE. Box 5332L, Ingle-
wood, Calif. 90310.

RUBBER STAMPS

RUBBER ADDRESS STAMP $1.00. Signature $2.88. Cata-
log. Jackson Stamps, 1433 Winnemac, Chicago, Ill. 60640.

WHEN YOU OFFER SPECIALIZED PRODUCTS OR SER-
VICES GEARED to the needs of Electronics Enthusiasts,
your Classified Advertising belongs in one or more of the
Ziff-Davis Electronic Annuals.

The COMMUNICATIONS HANDBOOK, ELECTRONIC EX-
PERIMENTERS' HANDBOOKS, ELECTRONICS INSTALLA-
TION AND SERVICING HANDBOOK, and the TAPE
RECORDER ANNUAL all have Classified Advertising
pages available for your use.

For complete information concerning rates, clostng dates,
sample copies or any other pertinent data write to:
Hal Cymes, Classified Advertising Mgr,

ELECTRONICS ANNUALS
One Park Avenue
New York, New York 10016
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NOW FOR THE FIRST TIME-
TWO EDITIONS EACH YEAR

e ELECTRONIC

rosULAR
necraenics

EXPERIMENTER’S

HANDBOOK

o
AUDI)

HOUSENOLD
AUTOMOTIVE
TEST EQUIPMENT
H-A

FISHING

HAM RADIQ

TESLA GO
CBAND TV s

FABULOUS
DIODES”

ELECTRONIC

EXPERIMENTER'S

HANDBOOK $125
only

148 pages of fun-to-build, exciting electronics projects!

The brand new Fall, 1965 edition of ELECTRONIC EX-
PERIMENTER’S HANDBOOK is packed with fascinating
projects: ““Shotgun Sound Snooper”...“Tesla Coil”...
“Panic Alarm”..."'Hi-Fi Volume Expander’—and 26
more! PLUS—a special 16-page section on “The Fabu-
fous Diodes,” and dozens of professional pointers, tips
and techniques to increase your skills and proficiency!

NOW AVAILABLE IN AN EXQUISITE LEATHERFLEX-
BOUND EDITION for just $3

This deluxe, gold-embossed edition is a valu-
able “first"—a collector’s item for your li- |
brary of outstanding electronics books.
Check the appropriate box on the eorder
form, and we’ll deliver your copy, postpaid!

=== FILL IN, DETACH & MAIL COUPON TODAY! — — —

ZIFF-DAVIS SERVICE DIVISION, Dept. EEH

589 Broadway, New York, N.Y, 10012

Yes! Send me a copy of the Fall, 1965 ELECTRONIC

EXPERIMENTER'S HANDBOOK as I've indicated below:

{1 $1.25 enclosed, plus 15¢ for shipping and han-
dling. Send me the regular edition. ($1.50 for
orders outside U.S.A))

{17 $3.00 enclosed. Send me the Deluxe Leatherflex-
Bound edition. ($3.75 for orders outside U.S.A.)
Allow three additional weeks for delivery.

name please print CH.-66

address

city state zip code

b~ = —PAYMENT MUST BE ENCLOSED WITH ORDER. == — —s
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SR-2000 ** Hurricane" Transceiver
Hallicraf.ers' exc usive transce'ver

_‘features 3lLs 2000 Watts P.EP.!
$995.00 ess AC power §upp|))

SR-46-A, SR-42-A°'VHF Transceivers
Full coverage, twice ‘the-ustal . .
bandspread. MaxirJan suppressnén 7

of TV, FM “birdies’. 5199.95

CB-14 all-channel CB Transceiver

All solid stage, allchanFels operate—the
* . “ultimate CB nig! $259 95 “. e
fless AC power supply)

-

-
-
e i

$-200 ** Legionnaire’” SW Receiver
Foreign Broadtast plus U.S.
- - . Standard Broadcast in £ bands: .
- New:S-P-R-E-A-D tuning. $39.95

VLR-4000 Transistotized Partable =

- Exceptional FM, AM, SW, LW

reception. Vernier fme tumng and BFOI

Only $139.95. =~




The ideal hase /mobile combination for CB radio

FOR BASE STATIONS where
117 V 60 cycle AC current is available. ..

FOR MOBILE UNITS where low
power consumption is important...

The all-solid-state
RCA Mark VHI and Mark NINE MARK 10

The Low-Cost

9 crystal-controlied transmit and receive channels. e All silicon transistors assure low power consumption, de-
« Tunable receiver for reception of 23 C-B channels; pendatgle communications at temperatures from —23° to

dial marked in both channel numbers and frequency. (.)‘;rlnapgctf]ightweight Flfgasily urid dash 8 any”car o
¥ E)'(ceptlonally'good VRICE _reproductlon._ X truck. 0;1Iy 33" higﬁ, 53" deep, 8%” wide. Weighs less
» Highly selective superheterodyne receiver with one

gl than 4%, pounds.
RF and two IF amplifier stages. 12 crystal-controlled transmit and receive channels with
e Electronic switching—no reiay noise or chatter. i

illuminated channei selector.
» |lluminated “‘working channel” feature. Combination “S” Meter and relative RF Qutput Meter.
« Light and compact—only 3% inches high, weighs

Operates from 12-volts DC power source (positive or nega-

h ; tive ground).
only 9 pounds with mike. J
« Improved Automatic Noise Limiter. Crystal-controlled double conversion, superheterodyne re-

Plus these EXTRA features in the Mark NINE

¢ Combination “S" Meter and relative RF Output Meter (indi-
cates the relative strength of incoming signal) and Relative
RF Output Meter (indicates relative strength of signat being
transmitted).

¢ Spotting Switch. Permits precise manual tuning of receiver
without use of receiver crystals.

» External Speaker Jack. Lets you connect an external speaker
to set, so that incoming calls can be heard in remote
locations.

ceiver provides frequency accuracies greater than 0.004%.
Separate AGC amplifier eliminates blasting and overloading,
minimizes fading.

Six-stage IF bandpass filter for maximum selectivity with-
out ringing.

Low-distortion, series-type noise limiter with automatic
threshold adjustment.

Receiver power regulated for maximum stability.
Acoustically designed cabinet with audio characteristics
shaped for maximum intelligibitity.

* External speaker jack {de-activates internal speaker).

Mark 10: $189.95*

Mark VIII: $99.95* Mark NINE: $114.50*

*Optional distributor resale price.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N. J.

® CIRCLE NO. 21 ON READER SERVICE CARD

See them at your Authorized r \
RCA'CB Ratio Distrivutor, Lety m
. Look for stores . )
displaying this symbol. %- 1 ‘\J The Most Trusted Name in Electronics



