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Welcome, Newcomers!

GLOSSARY

Tropospheric Wave-A wave thai travels through the troposphere, the lower part of
the atmosphere that extends up s ix miles from the Earth's surface, by reflection.

Propagation-The transfer of energy through a medium , s uc h as the atmosphere ,
or space.

DX- "Long Distance." The distance that qualifies as DX varies Irom band to band.
VHF-and-above DX are distances well beyond the range of line-of-sighl.

Go Forth and Propagate

Fasci nated with VHF-and-above propaga
tion and antennas? There are many fine
sources of information on this, several of
which are in 73 . Arliss "Thompson's " Aerial
View" column is an excellent monthly anten
na rutorial for beginners. Chuck Houghton' s
"Above and Beyond" column discusses the
latest happenings in the world of VHF and
above. and it's ideal for those beyond the
beg inner level. And, of course , there' s The
ARRL Antenna HandbooIr..

Hope to see you on VHF-and-above
OX! m ...de NSIB

Repeater-A machine that receives a signal and s imultaneously retransmits it on a
different frequency . They are normally used to extend the range of line-of-s ight
s ignals. They are very popular for mobile-to-mobile VHF-and-above communica
tions.

Sky Wave-A radio wave that travels up to , and is refracted back to Earth by, the
io no sphe re. A s ingle-skip sky wave-one that is refracted just once by the iono
sphere-can travel up to several thousand terrestrial miles. They are mainly respon
sible for worldwide radio communications.

Ionosphere-An upper-atmosphere layer, ranging 75-200 miles above the Earth's
surface. So called because molecules at that level are ionized (i.e ., they lose
e lectrons) by sola r rays passing through them.

Radio Frequency Spectrum-The portion 01the electromagnetic wave spectrum
with wavelengths ranging Irom 30 kilometers to 1 m ill imeter. The corre sponding
frequenc ies are 10,000 cycles/second (10 kHz) to 3000 billion cycles/second (3000
GHz).

which allow VHF-and-above trope waves to
propagate well beyond line-of-sight- somc
times thousands of miles!

The most common DX VHf-and-above
propagation mode is tropospheric bending
and ducnng. The above-mentioned Ottawa
station came into southwestern New Hamp
shire th rough a tropo duct. Another useful
mode is sporadic E.

There are other OX VHF-and-above prop
agation modes which occur throughout the
year, but the two above produce the most
spectacular OX with even a relatively simple
station set-up .

From Heah to Theah

Why divide the spectrum at 30 MHz? The
reaso n is that propagation characterist ics
change radic ally at th is point. The iono
sphere refracts waves below 30 MH z back to
Earth , which in tu rn refracts the waves back
to the ionosphere . Waves often travel around
the Earth in this vertical zig-zag pattern. It is
this kind of propagation- sky wan propaga
tion-which allows us to hea r transcontinen
tal shortwave stations, and distant AM sta
tions at night.

Waves above 30 MHz pie rce the iono
sphere and zip out into the Cosmos. Unsus
pecting alie n societies in di fferent solar sys
tems may hea r all about a VHFer's new rig or
the latest Star Trek film. Earth-bound VH
Fers , however. have to hear about it via the
tropospheric wave. This wave is useful only
when there is a di rect clear path between the
transmitter and receiver. This is the kind of
propagation used for television , or between a
ham's mobile transm itter and a repeater.
Normally, only line-of-sight trope propaga
tion is available to VHF-and-above enthusi
asts.

VHF·AN()..ABOVE ANTENNAS

VH F is not just a name for the band of TV
channels from 2 to 13. It means Very High
Frequency , and it applies to that band of
frequenc ies from 30 MHz to 300 MHz. Of
course, the frequencies for TV channels 2-13
are contained in this range , as well as many
othe r services . The amateur rad io service has
three VHF bands, and many bands above
VHF . The next segment of the spectrum
above VHF is UHF (300-- 1000 MHz), and
above tha t, the mic rowave bands (1000
300,000 MHz).

73 MagaziM has in the past devoted issues
to antennas covering the whole radio £1'"1:
quency spectrum. The subject of antennas
has become so broad , however, that we can' t
begin to do justice to its entirety in a single
issue . There fore, th is issue focusses on
VHF-and-above antennas, and the Septem
ber issue will focus on antennas for 30 MHz
and below.

However .. .

One late spring night I was watching Chan
nel 5 on T V, which normally receives a
Boston station located about 80 miles away
from my home. All ofa sudden , I was hearing
(though not seeing well ) strictly Canad ian
news. After a few minutes , the TV station
identified its location as Ottawa-over 300
miles away! For a brief period. its signal
overrode the Boston station located only a
qua rter of the distance away . How could this
happen?

We chose th is month for VHF-and -above
antennas for a very good reason . The spring
and summer in the Northern Hemisphere ,
with all its active weather. creates condit ions
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Tropospheric bending and ducting-The condition in which radio wave s a re
refracted when passing through two layers in the troposphere that have sha rply
contrasting temperatures and moisture content. Aduct is formed by a layer of moist
cool air over warm dry air, which in turn sits on the Earth . Since the wave is refracted
both by the moist, cool air layer, and by the Earth, the warm dry air layer acts a s the
duct, or waveguide. Waves of up to 10,000 MHz have travelled hundreds of miles by
duct ing . Ducted VHF waves have been detected from several thousand miles away!

Sporadic E-This is propagation whereby sky waves are refracted by dense patch
es of ions in the E-Iayer of the ionosphere. Waves up to 430 MHz are known to have
been propagated via sporadic E. Since this layer is in the lower ionosphe re, wave
skip distances are shorter (typically 400-1300 miles). This is also known as "short
skip."




