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“Dit is al vir hierdie hierdie week”

Hoe dikwels het ons nie al hierdie paar
woorde aan die einde van die hoofkantoor—
of klubbulletin, of Amateur Radio International, op ‘n
Sondag gehoor nie. Maar het die vraag al ooit by u, die
luisteraar, opgekom hoeveel tyd dit die aanbieder geneem
het om soveel inligting in te samel en te verwerk dat hy/sy
vir 30 minute, of een uur, ‘n nuuswaardige bulletin kon
aanbied?

Die versoek om nuus aan die bulletinleser te stuur,
val meestal op dowe ore en bulletinlesers moet maar elke
dag ‘n oor op die grond hou om hier en daar ‘n nuusbrok-
kie op te tel. Gelukkig ontwikkel mens gaandeweg ‘n
“nuusneus” en die vermoé om die beste te maak van dit
wat beskikbaar is. Kom ons maak dit ‘n nuwejaarsvoor-
neme om hierdie jaar hiermee te help.
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Baie, baie dankie bulletinaanbieders en herleistasies. Ons
wat luister waardeer julle moeite en toewyding.

$ ) * LR B S
-, +, */0 )$ (1) .2)3 #
# "t45 6 0 #
+*,-* ./ ,+ /0 )% 7 "# /
1 .2)

15

GMT can be considered equivalent to UTC only when fractions of a second are not important.

Occasional leap seconds are introduced into the UTC time system by international agree-
ment for keeping the atomic-based time scale in approximate agreement with the astronomi-
cal time scale, UTI,which is based on the rotation of the Earth. Even though the atomic UTC
time scale is much more uniform than the UT| scale, some users must work with Earth-based
time. For example, boaters using celestial navigation need to know the UT1 time of their ob-
servations. Since only UTC time is normally broadcast by time-and-frequency radio stations
such as WWYV, the broadcasters agreed to occasionally adjust UTC time in steps of exactly 1
second so that the difference between UTC and UT1 would never exceed 0.9 seconds. Celes-
tial navigators could then use the received UTC signals and know that any errors with re-
spect to UT1 would be less than 1 second.

What Time—and Date—is|t?

UTC is set up using a 24-hour clock system. Midnight is 0000 UTC. Y ou might see this writ-
ten as 0000Z (Zulu). Remember, at 0000 UTC a new calendar day begins. Your local date
might be February 20. but when your UTC clock switches from 2359Z to 0000Z, the “UTC
date” isnow February 21. it isimportant to keep this in mind when logging contacts and fill-
ing out QSL cards. The UTC time and date must be correct.

Even though UTC is a worldwide standard, most of us conduct our daily lives according
to our own Loca Times (LT). The UTC clock in your shack is handy, but when planning
your operating events, you still have to convert to LT. What about that contest that starts to-
morrow at 1700 UTC? If you live in the Eastern time zone of the US and Daylight Saving is
not in effect, the contest actually begins at high noon your local time. Weren't you supposed
to have lunch with your mother-in-law then?

Converting between UTC and Local Timeisn't very difficult. Just remember that every-
thing is referenced back to UTC. You simply have to determine how many hours (X) your
local timeis offset ahead or behind UTC.

Hams in the Western Hemisphere reside west of 0° longitude. To convert between UTC
and local time they can use:

UTC=LT+X or LT-UTC.X
Much of therest of the world lies east of 0° longitude. Hams in those areas can use:
UTC-LT X or LT=UTC+X
Let’s assume that you’ re spending the winter in Missoula, Montana, and you want to join
anet at 2200 UTC. What isthat in local time? Local time for Montanais 7 hours behind
UTC. Just plug in the numbers and run the formula.....
LT-UTC-7
LT-2200-7
LT -1500

Y our net convenes at 1500 your local time.

K eeping Everyone Sane

Without UTC we would be setting appointments and making schedul es based on a patch-
work of odd time zones that change with seasons and geography. The benefit of using UTC
for worldwide communications speaks for itself. It keeps the communicator’s life smple and
sane!
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A Word of Caution

What I’ ve described here involved low voltage and low current values, so | felt safein
experimenting. Even so, the tests were done quickly, with the leads unclipped while |
was thinking and calculating so as to avoid having things heat up and drain the batter-
ies. Careisawaysin order when working with electricity.

I’d a'so like to emphasize that the method | used worked because | did not require ac-
curacy, just relative readings. But it was afun exercise in using junkbox parts, and | was
able to prove to myself that Mr. Ohm was really on to something with the law that beas
his name.

Understanding UTC

Get agrip on the “universal” clock!

UTC (Coordinated Universal Time) isauniversal 24-hour clock system based on the passage

of time as measured by super-accurate atomic clocks. UTC is the time-keeping system used by
governments, broadcasters, hams, scientists and many others throughout the world. You'll often
hear it referred to as“Zulu.”

The reason for the existence of UTC is simple: to avoid confusion. Imagine that you wanted
to set up a meeting on the air with a ham in Paris. If he said, “I’ll meet you on 14.200 MHz at
3PM” you'd have to translate 3PM in Paris to your equivalent local time. If you're wrong, you'll
both be listening to static! The solution is for both of you to agree to reference one time system—
UTC. So, when your friend says that he'll meet you at 1600 UTC, you'll know exactly what (and
when) he means.

If you're like most hams, you probably keep a clock near your radio and you have it set to
UTC. Some hams who wear dual-time zone wristwatches always leave one of the two displays set
to UTC. Either way, the UTC clock always remains the same; it never moves forward or back-
ward with changesin your local Daylight Saving time. If it did, it wouldn’t be aglobal standard.

One of the little mysteries about UTC iswhy it is called “UTC.” Why not CUT? The Interna-
tional Telecommunication Union felt it was best to designate a single abbreviation for use in all
languages. But no one could agree on using either the English word order, CUT, or the French
word order, TUC. So, they compromised and we ended up with UTC.

UTC,GMT and UTI

There is a common misconception that UTC and GMT (Greenwich Mean Time) are the same.
Not quite. The difference involves how timeis measured. GMT is a 24 hour astronomical time sys-
tem based on the local time at Greenwich, England (on the zero degree meridian of longitude).

e

GEBED -

Hemelse Vader, hier aan die begin van ‘n nuwe
jaar, kom ek na U toe, die Almagtige en Alwyse,
wat van die begin af ook die einde sien.

Voordat ek op die nuwe onbekende pad gaan, moet ek bely dat ek al-
leen veilig sal wees as U met elke tree my hand vashou.

Asdie pad voor my donker Iyk, laat my in die hg van die geloof verder
gaan.

Asteveel vir my oog verborgeis, laat my getrou bly aan dit wat ek wel
weet en sien.

As ek nie my bestemming in die verte kan bespied nie, laat my dank-
baar wees vir die enkele tree wat ek wel kan sien.

As ek uwese nie kan begryp nie, laat my kinderlikvertrouend vashou
aan u beloftes.

As dit my soms aan geloof ontbreek, laat my nooit die hiefde en die
hoop verloor nie en, Here, kom my ongeloof tot hulp.

As ek nieinsigin u plan met my het nie, laat my dit in gehoorsaamheid
nie bevraagteken me.

As ek hierdie jaar suksesval is, hou my dankbaar, nederig en oot-
moedig.

Asteleurstelling en mislukking op my wag, bewaar my van wanhoop.

Of my drome en ambisies bewaarheid word en of my ideale tot as word
in my hande _dierbare Vader, hou my vasin liefde en leer my dat al-
les ten goede meewerk.

Maak my blymoedig in die nuwe jaar.

Ek bid dit in die Naam van Horn wat deur sy dood dit vir my moontlik
gemaak het om die lewe te kies _Jesus Christus, my Here en Ver-
losser.

Amen.

(
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As afurther test, | replaced the 10-ohm resistor with one of 5-ohms. Here again, us-
ing Ohm’s Law, 3 volts divided by 5 ohms gives a current of .6 amps, or 600 milli-
amps, which should peg my meter without the shunt. But, with the shunt in place, the
600-mA-calculated reading gave an actual reading of about 200 mA, good enough for
My PUrpOSEs.

Shunt wire

Using the Meter and Shunt Test

Without the shunt and with no drive applied to the con- resistor
verter, the meter showed the converter was drawing the + =
proper 90 mA, indicating that it was working properly. | Battery Meter
Then, with the shunt in place and drive applied to the con-
verter, | was able to make adjustments with the meter stay-
ing on scale and could infer that the readings were
within range.

| used resistors of 10 ohms and 5 ohms, because they’ re handy values and | happened to have
a couple. Other low values would work just as well; simply plug the different numbers into the
formula.

Solving for power with the formula P= |E (a derivation of Ohm’s Law), my 600 mA of test
current at 3 volts comes to 1.8 watts, so 2-watt resistors should do fine for the testl’d also like
to emphasize that the method | used worked because | did not require accuracy, just
relative readings. But it was a fun exercise in using junkbox parts, and | was able to
prove to myself that Mr. Ohm was really on to something with the law that bears his
name.

Schematic of the meter and shunt wire, with a

Word of Caution

What I’ ve described here involved low voltage and low current values, so | felt safein
experimenting. Even so, the tests were done quickly, with the leads unclipped while |
was thinking and calculating so asto avoid having things heat up and drain the batter-
ies. Careisawaysin order when working with electricity.

I’d also like to emphasize that the method | used worked because | did not require
accuracy, just relative readings. But it was a fun exercise in using junkbox parts, and |
was able to prove to myself that Mr. Ohm was really on to something with the law that
bears his name.
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A Quick Meter Shunt

How WE2R used a piece of hookup wire to extend the range of ajunkbox milliampere meter
and, in the process, proved to himself that Ohm’s Law really does work.

By Charlie Zusman, WE2R

Editor’s Note. In a previous article on using kits to assemble a 2-meter transverter, WE2R
mentioned that he was able to extend the range of a milliammeter by adding a piece of hookup
wireasa“ shunt.” We didn’t have roomto go into detail in that issue, but we asked himto tell
us more about it for this follow up.

The instructions for my Hamtronics transmit converter suggest using a 500-
milliampere (mA) meter in series with the power s_udpp\lk;,_ both to ensure that things are
workin pr%perly and to provide an adjustment aid. With no drive a%phed, the con-
verter should draw 90 mA, and, at full power, it should draw 400 mA. Readings appre-
ciably different from this point to trouble.

My junkbox contains several meters purchased at hamfests, and | found one rated at
300 mA. It was a hefty unit and looked sort of like it was manufactured when radio
communication was just a gleam in Guglielrno Marconi’s eye, but it could be made to
serve.

Extending Meter Range ] ] ] .

The range of a current meter is extended by using a shunt, a resistance placed in par-
allel with the meter, across its terminals. The current to be measured is divided, with
part of it going through the shunt and bypassing the meter, and the rest going through
the meter, causing it to give areading. i ] .

Y ou can calculate the resistance of the shunt if you know the meter’s internal resis-

tance (the formula is in the ARRL Handbook—'m still using the 1993 edition). But |
used a hands-on, “cut-and-try” approach. . )
Since | needed only to measure approximate currents, | didn’'t require complete accu-
ra%/ — aballpark reading would do, as long as it stayed within the range of the meter
and didn’t peg, or pin, the meter during adjustment. I knew that just a small resistance
was needed, and figured that a length of hookup wire connected across the meter ter-
minals would work. The challenge was to find the length of that wire (the longer the
wire, the greater the resistance).

Back to the Junkbox

Digging through my junkbox again, | found a battery holder for two AA batteries, a
10-ohm and a 5-ohm resistor, some alligator clip leads, some thin (26-gauge) hookup
wire, and the meter. For the brainwork, | used Ohm's Law and a handheld calculator.

An akaline battery supplies 1.5 volts, so two of them in series will yield 3 volts. Us-
ing Ohm’'s Law in the form | = E/R to solve for current, 3 volts into a 10-ohm load
should yield .3 amp, or 300 mA. Using the clip leads, | connected it all up, and, sure
enough, the meter went to the end of its scale at 300 mA!Next | “guesstimated” and
cut a 10-inch length of hookup wire. | connected it across the meter and it gave me a
mid-scale reading, just about right.

As afurther test, | replaced the 10-ohm resistor with one of 5-ohms. Here again, us-
ing Ohm’s Law, 3 volts divided by 5 ohms gives a current of .6 amps, or 600 milli-
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“My Feedline Tunes My Antennal!”

Plain Talk About a Fancy Subject
BY BYRON GOODMAN, W1DX

Over a period of time one hears some weird and wonderful discussions and explanations of what takes
place in transmission lines. The cumulative effect of all this loose talk is the purpose is to propagate
some misconceptions. The purpose of thisarticle isto clear away some of the clouds that surround the
subject.

Youdon't haveto bein ham radio very long before you hear some self-styled antenna
expert talking about “cutting the line to reduce the standing-wave ratio.” An alied
problem —and misconception — is exemplified by the card that came in the mail some
time ago;

“I caretully cut an antenna for 7 Mc. according to formula in the Handbook and fed it
in the center with 300_ohm Twin-Lead. Using a grid-dip meter | found the frequency
was 5 Mc. instead of 7 Mc. It had dips at 10 Mc¢,, 20 Mc. and 25 Mc. Adding more
300-ohm Twin-Lead brought the frequency in to 7 Mc, but what | don’t understand is
why the feeders affect the Ylattop frequency in untuned feeders. If they are supposed to,
then how can | check the flattop for its resonant frequency?’ o

Thisis a good subject. If you know the correct answers to al of the questions in the
quote above, you aren't likely to have trouble understanding most of the common feed-
line problems. Let's see what it's al about.

Transmission Lines

Ask any amateur if he knows all about coaxial cables and he will probably say,
“Sure. RG-8/U is 50-ohm line and RG11/U is 75-ohm line. What else is there to
know?" The answer to that oneis “Everything.” o

In the first place, RG-8/U is not 50-ohm line It has a “characteristic impedance” of
50 ohms. This fancy language can best be illustrated by Fig. 1. Here we show a long
length of RG-8/U with a 50-ohm resistor connected at one end (we'll call that end the
“load” end). If we measure the impedance at the input end (by using an impedance
bridge), it will measure 50 ohms. This, of course, is just what you expect, and you're
probably wondering what we're driving at. Patience, please. _

Now suppose we take this same piece of RG-8/U and connect a 100-ohm resistor at
the load end, as shown in Fig. 2. Measuring the impedance at the input end, what
should we get for an answer? 50 ohms? 100 ohms? 200 ohms? ] o

If you came up with an answer, any answer, you had better continue reading this arti-
cle, because there isn't any answer to the 8ue§t_|on in the preceding para?raph! There
isn’t any answer because the problem isn’t definite enouq? to be capable of solution. In
order to know what the input end of the 50-ohm line looks like when a 100-ohm resis-
tor is connected at the load end, you must also know the electrical length of the line.
This is another way of saying that

you have to know the frequency and e RG-8/ 104D
the physical length, from which you

can compute the electrical length. 4 Bmoﬁm
(Electrical length is measured in 1

wavel engths, SO any iven Ieng'[h of e 1—Alenth of RG-8/U with 50 obms counected across one end will look ke 50 ohms at the fuput end
line has an electrical Tength that var- *™™

ies with the frequency. A line one weur I il —
wavelength long at a given frequency o— . ‘
is two wavelengths long at twice that o %’0‘””’”’

frequency, etc.)

Fig. 2— With 100 ohms connected at the load end of a length of RG-8/U, the problem is to determine what
the line looks like at the input end.
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Actually, with the “50-ohm” line terminated in 100 ohms, some interesting things
happen aong the line. Take the lines shown in Fig. 3. If the line is a quarter wave-
length long, we find that the impedance bridge would measure the input impedance
as 25 ohms. If theline is a half wavelength long, the bridge would come up with an
answer of 100 ohms. If the lineis /s wavelength long, the bridge would measure
the input as a 40 ohm resistance in series with a capacitor,and a */g wavelength line
would be measured as 40 ohms resistance in series with an inductance!

Fig. .3— Part of the answer to the problem posed in Fig. 2. When thelineis a quarter wave-
Ien?th long, ii looks like 25 ohms at the input end when theload is 100 ohms. When thelineisa
half wavelength long, theinput end shows an impedance equal to that connected at the load end.

These effects repeat every half Wavelenagth along the line, as shown in Fi%_ 4A
The example we just discussed used aload for the transmission line that was |§1§1er
than the characteristic impedance of the line. When the termination is lower than
the characteristic impedance of the line, the impedance varies along the line in the
manner shown in Fig. 4B. S ) ) )
~ Now let’s get back to that “characteristic impedance” thing again. Here's what it
is:

The characteristic impedance of a transmission line is the value of resistance
that, when used as a termination for the line, makes the input impedance of the line
independent of the electrical length of the line.

|
) Measuring Antenna | mpedance )

By now you may begin to see where the card-sender of the opening J)aragraph
went astray. He connected an antenna to a length of “300-ohm line” and expected
that the line was acting as a direct connection between antenna center and the
shack, adding no effects of its own. It wasn't, of course. The antenna was probably
resonant at 7 Mc., and a half-wave antennalooks like 70 ohms at its center. Hence
this was the same as connecting a 70-ohm resistor to the end of the 300-ohm line,
for measurements made at 7 Mc. At other frequencies the antenna becomes a com-
plex termination, involving both resistance and reactance. From the ﬁrewous dis-
cussion you know that the 300-ohm line terminated in something other than 300
ohms is going to show various values of resistance and reactance at the input end,
depending upon the electrical length of the line. Consequently, the resonant fre-
quencies checked with the grid-dip meter (these would be the frequencies where
pure resistance showed at the input end of the line) have no bearing whatsoever on
the resonant frequency of the antenna proper. By changing the physical length of
the line our friend was able to get a length that showed “resonance” at the fre-
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7
length of the line our friend was able to get alength that showed “resonance” at
the frequency for which he cut the antenna, but all this meansis that his electrical
line length at 7 Mc. is now a multiple of a quarter wavelength, since it takes that
length to show pure resistance at the input end when the load is a pureresis-

tance (we are assuming it is). OK, how do you measure the resonant frequency of

the antenna? Well, it isn’t too easy, but fortunately, it isn’t too important.

(WHAT?2!! It isn’t important that the antenna be resonant? What kind of sacri-
legeisthis?)

Our friend of the postcard is using what is known as a “tuned antenna system.”
He is terminating a 300-ohm line with a load other than the characteristic imped-
ance, and consequently, what the impedance looks like at the input end of the line
depends upon the electrical length of the line (see Fig. 4). To put power into the
antenna, the line is connected to the transmitter througfh a network that compen-
sates for any reactance showing at the input end of theline, and aresistive load is
presented to the transmitter. In plain language, the “network” is the output stage
plateltank or, to handle awider range of conditions, the plate tank plus an antenna
coupler.

Perhaps we should mention at this point that onlﬁ resistance can use up power, re-
actance can't. Y ou know this from practical work; you can pass a.c. through a ca-
pacitor but the capacitor never gets hot (if it's a pure capacitor) or uses power in
any other way. The same is true of a pure inductance, but they are harder to come
by because the conductor of the coil has some resistance. When a coil heats up, it
is the resistance of the coil that causes it, not the reactance. ] ]

Since only resistance can use up power, what difference does it make if the an-
tenna is resonant or not? When the antenna is resonant it appears as a pure resis-
tance (made up of the conductor resistance plus the “radiation” resistance), but
when it isn’t resonant it looks like a resistance and a reactance. Only the resistive
part can use up power, so we don’t throw anything away. We do want the antenna
to be resonant and look like a resistance if we are planning to use it as a load for
an “untuned” transmission line, but to do this we have to use a line with a charac-
teristic impedance equal or close to the value of resistance the resonant antenna
shows. We can’t feed a 70-ohm antenna with a 300-ohm line and expect it to be
anything but a “tuned antenna system,” exhibiting the variations shown in Fig. 4.
We can feed a 70-ohm antennawith 70-ohm line, and then no matter how long we
make the line, it will always look like 70 ohms at the input end, and we won't
have to use an antenna coupler if 70 ohms will load the transmitter satisfactorily.
But trgzj antenna has to be a 70-ohm antenna, resonant &t the frequency we're in-
terested in.
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Standing- Wave Ratio

By this time it may or may not have occurred to you that al this talk about the
way the input impedance varies with a mismatched line may have something to
do with that old conversation piece the “standing-wave ratio.” It does. Since the
power at any point along the line must be constant, you can see that as the resis-
tance and reactance vary along the line, so must the voltage and current. Take
the line of Fig. 4A. Let's say we're putting 100 watts into that 100-ohm load.
The current at that point is 1 ampere and the voltage is 100. (W=I°R= E*+ R).
quarter wavelength from the load, the line looks like 25 ohms, and 100 watts at
this resistance level is a current of 2 amperes and a voltage of 50. At the half-
wave point from the load we're back to 1 ampere and 100 volts. Thus you can
see that the current and voltage vary along the line, and of course they can be
measured and that will give us something called the “standing-wave ratio.” This
sw.r. istheratio of a current maximum to a current minimum, or the ratio of the
voltage maximum to the voltage minimum, and in this case it is equal to 2.0. We
say, “The sw.r. of the line is 2.0.” Note that this ratio of 2.0 is also the ratio of
the resistive load to the characteristic impedance of the line (100 + 50 = 2). It al-
ways works out this way; the s.w.r. of the line is equal to the ratio of mismatch
between load and line, for resistive loads. (When the load is smaller than the
characteristic impedance, you divide by the load, because the s.w.r. is normally

stated as aratio larger than 1.0.) The solution is more
And now you can see why those “brains’ who change the s.w.r. on the line by
changing the line length just don’t know what they're talking about. What they
are doing is adjusting the length of the line so that at the input end it looks like a
resistance and hence becomes a little easier to couple to. But the sw.r. is deter-
]Eni n%(él .kt)y the load, and don’'t you

orget it.

Fig. 4 — These two examples

show how the input impedance of

a line varies with the length of

the line when the line is termi-

nated in something other than the

characteristic impedance of the

line. It should be realised that the

impedance is continually chang-

ing alon(f:] the line, repeating

every half wavelength. The im-
pedance is purely resistive onl

at a quarter-wave (and multiples

) o ) ) point, and it becomes reactive ei-

ther side of this point, reaching a maximum reactive condition at the odd multi-

ples of /3 wavelength. When the load includes reactance as well as resistance,

the |mpe§_anpe along the line varies in the same manner as shown here, but the
purely resistive points do not occur at multiples of %/, wavelength from the load.
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That's about it. If you've learned that the sw.r. is determined by the load
and not by the line length, and if you’ ve learned that the antenna resonant fre-
quencg isn't important when you're using a tuned line, you've come a lon
way. Of course, the latter doesn’t mean you can use a very short (less than /g
wavelength) antenna and get out just as well as with a full-sized one. In this
latter ease the ohmic resistance of the antenna and loading devices may be
greater than the radiation resistance of the antenna, and most of your power
goes into heating the loading devices and the feedline.

o ~ Other Considerations )

To keep this discussion simple, we have of necessity left out a number of
points that often must be considered. For example, a piece of open-wire
transmission line and a piece of Twin-Lead (or coaxia line) of the same
physical length do not have the same electrical length. The reason for this is
that the radio waves travel slower through the solid dielectric of the Twin-
Lead than they do through the air dielectric of the open line, so a wavelength
in air (for a given frequency) is longer than a wavelength in solid dielectric.
The “velocity of prQPaganon’ inair is considered to be 1.0, and the “V.P.” in
a solid dielectric will be something less, depending upon the material. V.P.
values for various lines are given in any good antenna book, and they must be
considered when you compute the electrical length of aline. o

Another aspect that was not considered was the loss in a transmission line.
If the line itself had no loss, then the s.w.r. would make no difference where
losses are concerned. However, any practical line does have some loss, and
this loss increases with the sw.r. and the inherent loss of the line. Thisis a
consideration in any antenna system requiring a long run of line, and is the
reason that one shoots for a low s.w.r. with coax or Twin-Lead but doesn’t
worry too much about it ffrom a loss standpoint) with open-wire line, where
the inherent lossis much lower than in solid-dielectric line.




