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How to get the best signal out, for
the least work and least $
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A 60 years combined experience on HF

A built (not "bought") hundreds of dipoles

A we made all the mistakesyou don't have to

A this applies to Field Day OR your back yard...
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Terminology

A "wavelength" (1W- 1/2w - 1/4w - etc.) -
wavelength is in meters, just like ham bands

A "balancedfeedline' = open wire otadderline
from antenna to within 3' of the transmitter

A "impedance"= the combination of inductance
and capacitance that a transmitter or other
device will "see" at a certain frequeney
expressed in ohms



Dipole Length

A practical conversion formula (for feet) #68/F

A a 1/2W dipole for 40m would be 20m long (a
meter Is approximately 3 feet)

A OR 468/7.1MHz=66 feet(20 meters)

A you can just remember 40m = 66ind then
double or halve as necessary for other bands



The Humble Dipole
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Why Is a dipole best?

A (it may not be, especially on lower bands)
A close to the same shape as a radio wave in space

A you can often use existing supports, and/or one
easlilyerected center support

A adaptable- you can tilt it, drop the ends, etc. and
it still works

A wire is cheap, and readily available

A it works well (matching) with your radio with
relatively little adjustment



Dipole myths

Aif my SWR is OK, | will get out OK
ALT Yé {2w Aad O0FRZ
Ainvertedveesare as good, or better

Aa G5RV works well on all bands



Directionality
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The Ideal Dipole

A 1/2W long
A up in the air 1/2W

A fed with a 1/2W long piece of coax, or any
length balancedeedline(the Doublet)

A the feedlineis perpendicular to the antenna

A 50 ohms impedance presented to the
transmitter, and 100% efficiency



Efficiency
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"that part of an antenna'sfeedpointresistance that is
caused by the radiation of electromagnetic waves
FNRY G0KS ITYUISYVIa

A unfortunately, it can't be measureglbut CAN be predicted
A a properly constructed (and erected) dipole is 90% efficient

A (don't forget that even if the efficiency is great, you can still
use it up heating dirt, if the antenna isn't high enough...)

A we don't want anything, anywhere, to getOT



Feeding It

Aidealfeedline= open wire, 4" to 6" spacing
(commercial broadcast)

A a more practical alternative kdderline 1"
spacing

A capacitance is your enemy = related to loss

A [ coax loss is not a significant problem with
GeLAOFf CASER 5F& f 8y

A 1" ladderline= 2"hardline



SWR myths

Myth Number 1 : High SWR is bad
A antennas that show high SWR are inefficient and do not radiate well

A falsel¢hy FyuSyylrQa STFTAOASYOE Aa R
radiation resistance to its total input resistance. Power reflected by the
antenna travels back to the transmitter and isredlected back to the
antenna

Myth Number 2 : Low SWR is good
A antennas that show low SWR radiate better

A falsel¢cl RdzyYYeé f2FR Kla |y {2w 2F ™
A a short vertical antenna with a radiation resistance of 0.1 ohm and a

loss resistance of 49.9 ohms radiates only 0.2% of its input power but
has an SWR of 1.0



What does SWR really mean?

A The antenna does not have an SWERe
feedlinedoes

A SWR has very little to do with how well
the other station hears you

A it is only a reflection (1) of how happy
the transmitter might be

A unhappy transmitters will not work hard



The right way to match

A a "perfect” match is only good in a portion of a
band, and only for todag QSY or weather can
eliminate it

A when using balanced line, whatever is at the
feedpointis transferred directly to the tuner,
without loss- where it can be matched to the rig
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more active part of the system, so the loss can be
much greater



How to fix itat the antenna

Aone more popular (but difficult and/or
expensive) alternative Is to use coax + a
remote-controlled tuner at thefeedpoint

OR

Aa StepplRDipole!



the antenna "tuner'- that magic box
next to (or inside?) your rig
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A they actually match the antennafeedlineTO the rig

A the further away from 50 ohms the antenndeedline
are, the more reactance you will need to match it

A BUT- the more reactance you need to dial in, the
higher the lossl{eat)

A a tuner with balanced output terminals is not always a
balanced tunec If there is aalunin there, you have
additional lossl{eat)

A we don't want anything, anywhere, to getOT



antenna tuner capability

A greater mismatch = higher voltages and currents
(andheat)

A we don't want anything, anywhere, to gelOT

A the limits of a tuner are the voltage and current
ratings of it's components




antenna tuner capabillity

A automatic tuners built on PC boards: circuit
traces don't handle HV/current

A manufacturer ratings are hogwashwatts"
are not a valid measure

A example- a "300W tuner" matching 100W to
a 15o0hm load will burn up

A building your own heawgluty tuner is easy
and educational
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True Balanced Tuner
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Choke Balun
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Balun: W2DU type choke balun, 12 inches of 50 ohm teflon
coax cable and 50 ferrite beads.

L1A & L1B: 20 or 28uH Roller Inductors, connected
together with a miniature timing belt and
two pulleys.

C1: BO0OpF 3.5 kY variable capacitor.



My First Tuner




My Second Tuner




Third Tuner
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My Last Tuner



