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Ham 
Radio 

MYTHS AND MISINTERPRETATIONS 

We radio amateurs sometimes toss 
around facts, figures, numbers, 

and parameters without giving much 
thought to what they mean. As a result, 
some plain old- fashioned nonsense 
creeps into our daily language. This 

month we will devote this column to 
looking at a couple of myths, or semi - 
myths, frequently found in amateur -ra- 
dio (as well as CB) circles. 

Signal Strength Reports. Most of our 
receivers are equipped with S meters 
to indicate the strength of the received 
signal. The S meter (Fig. 1) allegedly 
measures input -signal strength in a 
rigorously defined manner. The truth, 
however, is that receiver manufac- 
turers can't even decide on what con- 
stitutes the correct definition of an "S 

unit." Note how the S meter is cali- 
brated. The lower two -thirds or so of the 
meter is calibrated in the nearly arbi- 
trary "S units." The S scale is log- 
arithmic. The upper one -third of the 
meter face is calibrated in decibels 
(dB), so it, too, is logarithmic. 

Now let's consider what some of 
those S units are supposed to mean. 
Table 1 shows the subjective meanings 
given to the signal- strength portion in 
the standard amateur -radio RST 

(readability, strength, tone) scale for 
CW, or RS system in voice modes. Note 
that "S9" corresponds to a subjective 
determination of an extremely strong 
signal. Hold that thought for a moment 
(S9 = extremely strong). 

Recently I heard a guy on 20 meters 
tell a DX station that he was "60 dB over 
S9." Wonderful report (most amateur 
receivers only go up to +40 dB -S9). If 

you work out the arithmetic for voltage 
decibels -dB = 20 log (V1 /V2) -we 
find that 60 dB is a ratio of 1000:1. In 

other words, a report of 60 dB over S9 
means that other station was one -thou- 
sand times louder than an extremely 
strong signal! 

Perhaps what he really meant was 
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power decibels...which means that the 
other guy was a real "blazing blow- 
torch:" 60 dB over S9 means 1,000,000 
times as much signal power at the re- 
ceiver's antenna terminals as an S9 sig- 
nal. Surely, such a signal qualifies as a 
long -range death ray! The Pentagon 
should take note. 

So what is an S9 signal? According 
to some manufacturers, an S9 signal is 

a 50 -11.V signal'across the 50 -ohm in- 
put. Others require a 100 -11V signal 
across a 50 -ohm input to make the 
meter deflect to S9. In other words, 
there is at least a 2:1 ratio between 
voltage levels that supposedly qualify 
as S9. 

The S unit is traditionally given the 
subjective definition of being the mini- 
mum signal -level change that an ap- 
preciable number of standard, grade - 
A average listeners can per - 
ceive...whatever that means, or 
whoever that person is. As a result, the 
usual definition makes each S unit 
worth a 6 -dB change in voltage level, 
or a 3 -dB change in power level 
(which is the same thing mathe- 
matically). A 3 -dB power change has 
a ratio of 2:1. In other words, if you dou- 
ble the RF- output power from your rig, 
the S meter at a distant station will in- 
crease one S unit. 

SIGNAL STRENGTH 

ro 

/ ¡i . I . Most receivers are equip/red frith 
S meters to indicate the strength of the 
received signal. 

So, why is that important? What dif- 
ference does it make to know what it 

takes to blast an S meter one digit 
higher? The answer is simple: it tells us 
what to expect if we increase power. 

How Much Station Power? Most of 
us are enamored of high -power linear 
amplifiers for boosting our signal. In 
nearly 30 years of hamming, I've 
owned a one -kilowatt linear amplifier 
only in the last five or so years. Yet I only 
occasionally suffered from power lev- 
els that were too low. Even today I run 
"barefoot" more often than not, which 
is in accordance with the FCC require- 
ment to use the minimum power re- 
quired to do the job. 

High power brings problems that 
must be considered. For example, you 
can expect an increased probability 
of TVI (television- interference) and BCI 
(broadcast- interference) problems. 
Antenna tuners must be the more cost- 
ly heavy -duty types. Also, little annoy- 
ing anomalies, such as RF "bites" on 
the microphone due to poor ground- 
ing or "RF in the shack," are more se- 
vere with a kilowatt. So where's the 
benefit? 

TABLE 1- DEFINITIONS 
OF S -UNITS 

S1 Faint signals, barely perceptible 
S2 Very weak signals 
S3 Weak signals 
S4 Fair signals 
S5 Fairly good signals 
S6 Good signals 
S7 Moderately strong signals 
S8 Strong signals 
S9 Extremely strong signals 

Linear amplifiers come in three 
basic power levels (all of which are 
called "kilowatt" in advertisements): 
600 -watt CW, 1000 watts, and 1500 
watts. Let's see if running a power am- 
plifier is worth it in your case, and which 
power level is best for you. 

Assume that you have a 250 -watt HF 

transceiver. A 600 -watt linear (also 
called "1200 -watts PEP ") is little more 
than 2:1 increase, so it is about 3 dB. 
That means that a station at the other 
end will just about hear an S -unit 
change. If you were S6 before, you 
might be S7 now. But if you bought a 
1000 -watt linear, then there would be a 
two S unit change. And that begins to 
be worthwhile. 

Now consider what happens if you 
own a 100 -watt transceiver (or one of 
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those 60 -watt solid -state "novice" 
transceivers). For those people, a 600 - 
watt linear is a 6:1 change, which is a 
gain of nearly 8 dB- almost three S 

units. For that person, the 600 -watt 
lightweight linear is a good bet, and 
keeps TVI at minimal levels. The 1000 - 
watt linear yields a 10:1 increase, repre- 
senting 10 dB (more than three S units) 
Such a change is surely worthwhile. 

Power is not everything in amateur - 
radio communications. Increasinç 
power enables you to communicate in 
marginal situations. But it also brings 
other problems. If you have only 
enough money to sink into either a 
good antenna or a linear power am- 
plifier (and no way to own both), then 
sink the money into the antenna sys- 
tem. Such an investment pays rich divi- 
dends. If you get an optimized three - 
element beam antenna, the forward 
gain will be around 8 dB, which is the 
same as buying a linear amplifier that 
increases power by about sixfold. 

But power increase is not the main 
reason why an amateur needs a good 
beam antenna for marginal commu- 
nications. The main reason involves re- 
ception! The directivity of a beam 
allows you to notch out interfering sig- 

nals from certain directions. On the 
east coast, we are overwhelmed with 
W6 stations when chasing European 
and African DX. 

Placing the notch on the back of the 
beam facing the west reduces the 
problem considerably. Even if the 
main lobe of the beam is not directly 
on the DX station, they'll still hear you 
loud and clear. Take advantage of the 
beam- steering capability of the an- 
tenna to null out the competition...and 
the DX is yours. 

By the way, remember the days 
when CB'ers "souped -up" their 5 -watt 
rigs to "get out better ?" A typical modi- 
fication boosted the power to an 
illegal 7 watts. That change wasn't 
even a single S unit! Not only that, they 
typically did not modify the modulator, 
so the percentage of modulation went 
down as well. 

Sadly, we've come to the end of the 
space allotted to us for this month, but 
be sure to "tune in" next time. In the 
meantime, if you have any tips, com- 
ments or suggestions for this column, 
write to Ham Radio, Popular Elec- 
tronics, 500 -B Bi- County Blvd., Farm- 
ingdale, NY 11735. 
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flame. Solder a 10 -ohm resistor to one 
end of the coil. Before soldering, wrap 
3 or 4 turns of the burned- enamel wire 
around the resistor lead. Solder the 
other end of the resistor to one lead of 
the wire or cable that will exit the car- 
tridge. It would be a good idea to con- 
nect the inner conductor of the cable 
to the resistor, leaving the shield con- 
ductor for the other end of the coil. That 
will protect your scanner, handi -talkie, 
etc. in the event that the coil should get 
scuffed and make contact with 
grounded metal objects. Solder the 
other end of the coil to the other wire 
lead. 

Finishing Up. You should now have a 
coil and resistor connected in series 
(see Fig. 1). At this point you may want 
to check your completed circuit with 
an ohmmeter to be sure all connec- 
tions are good. Now secure the resistor 
and wire so that they will not come into 
contact with the rotating spindles of 
the tape player. You could just glue 
them securely or wrap them around 
some of the tape guide pins located in 

the corners of most cartridges. Route 
the wire through the exit hole and 
carefully re- assemble the cassette 
cartridge. If the piece of equipment 
you wish to amplify has an auxiliary- 
output jack (such as for headphones 
or earphones), connect the appropri- 
ate plug to the end of the wire, If the 
equipment in question does not have 
such an output, you will have to con- 
nect the wire to the internal speaker 
terminals of the unit. 

Before puffing the cartridge into a 
tape player to test it, carefully examine 
the newly created coil. In particular, 
check to be sure that the ends of the 
coil (or anything else) will not get snag- 
ged on any of the mechanisms inside 
the tape player. 

To use the device, simply pop it into 
a tape player and plug or connect the 
Audio Coupler to the unit needing am- 
plification. The tape player must be in 

the play mode, just as if you were 
ready to listen to a tape. Adjust the 
volume control of the tape player and 
the volume control of the signal source 
to your liking. If you have a 40 -watt 
booster on your tape player, you can 
really bring that little handheld unit to 
life! I have made three of these de- 
vices and they all work just great. I'm 
sure your's will too! 

AMAZING 
SCIENTIFIC & ELECTRONIC 

PRODUCTS 
PLANS 
Bund Yourselt - All Parts Available m Stock 
LC7- BURNING CUTTING CO LASER 

RUM- - PORTABLE LASER RA{' PISTOL 

TCC1- 3 SEPARATE TESLA COIL PLANS TO 1.5 MEV 

1061- ION RAY GUN 

GRAT- GRAVITY GENERATOR 

EMU- ELECTRO MAGNET COIL GUN LAUNCHER 

KITS 
With All Necessary Plans 
MFT3K- FM VOICE TRANSMITTER 3 MI RANGE 

VWPM7K- TELEPHONE TRANSMITTER 3 MI RANGE 

BTC3K- 250.000 VOLT 10 -14" SPARK TESLA COIL 

LHC2K- SIMULATED MULTICOLOR LASER 

BLS1K- 100.000 WATT BLASTER DEFENSE DEVICE 

11141K- 100.000 VOLT 20' AFFECTIVE 

RANGE INTIMIDATOR 

PSP4K- TIME VARIANT SHOCK WAVE PISTOL 

STAHL- ALL NEW SPACE AGE ACTIVE PLASMA SABER 

MVPIK- SEE IN DARK KIT 

PTG1K- SPECTACULAR PLASMA 

TORNADO GENERATOR 

ASSEMBLED 
With All Necessary Instructions 
0TC1G- 50.000 VOLT-WORLD'S SMALLEST TESLA COIL 

LGU4G -1MW HeNe VISIBLE RED LASER GUN 

TAT3G -AUTO TELEPHONE RECORDING DEVICE 

GVP16- SEE IN TOTAL DARKNESS IR VIEWER 

LISTS- SNOOPER PHONE INFINITY TRANSMITTER 

IPG70- INVISIBLE PAIN FIELD 

GENERATOR MUTLI MODE $74 50 

CATALOG CONTAINING DESCRIPTIONS OF ABOVE PLUS 
HUNDREDS MORE AVAILABLE FOR S1.00 OR USE OUR 
PHONE FOR 'ORDERS ONLY 603- 673 -4730 

PLEASE INCLUDE $3 00 PH ON ALL KITS AND PRODUCTS 
PLANS ARE POSTAGE PAID SEND CHECK. MO. VISA, MC IN 

US FUNDS 

INFORMATION UNLIMITED 
P.D. BOX 716 DEPT. HO AMHERST, NH 03031 

$20 00 

$20 00 

525.00 
$1000 
S10 00 
$8 00 

$49 50 

539 50 
$249 50 

$44.50 
$69 50 

S69 50 

$59.50 
S59 50 

$199 50 

$149 50 

$54 50 

$249 50 
$24 50 

1349 50 

$16950 

FREE! 
New Catalog of 
Hard -To -Find 
Precision Tools 

Jensen's new catalog is jam -packed 
with more than 2,000 quality items. 
Your single source for hard -to -find 
precision tools used by electronic 
technicians, scientists, engineers, 
schools, instrument mechanics, 
laboratories and government agen- 
cies. This popular catalog also con- 
tains Jensen's world-famous line of 
more than 40 tool kits. Call or write 
for your free copy today! 

JENSEN" 7815 S. 46th Street 

Tools Phoenix, AZ 85044 
INC. ( 602) 968.6231 
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