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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
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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
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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

COMMUNICATIONS HANDBOOK



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