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● HF contacts are a lot of fun.
● HF antennas need not be complex or 

expensive.
● Building is cheaper than buying.
● DIY antennas can work as good and 

sometimes better than commercial ones.



  

Simple Wire Antennas

● Horizontal tuned half wave dipole.
● Horizontal untuned dipole.
● Inverted “V”.
● Inverted “L”.
● End fed half wave wire.
● End fed random length wire.
● Vertical coax sleeve dipole.



  

Horizontal tuned half wave dipole

L=486 / f MHz



  

Dipole Radiation Pattern



  

Effect of Height on Impedance



  

Horizontal untuned dipole



  

Antenna current



  

Inverted “V”



  

End fed half wave wire



  

EFHW transformer

Refer to https://aa5tb.com/efha.html for more information



  

ARRL EFHW Kit

40 through 10 meters
$79.95

https://forums.qrz.com/index.php?threads/the-arrl-end-fed-half-wave-antenna-kit-and-doing-it-cheaper-and-better.770104/



  

End fed random length wire



  

Inverted “L”



  

Tuners

LDG RT/RC-100

Yaesu FC-40

Icom HS-4



  

Wire lengths to avoid
Avoid wire lengths which will resonate at operating frequencies



  

Vertical Antennas

● ¼ wave ground plane vertical, ground mounted.

● ¼ wave ground plane vertical, elevated.

● Use telescoping aluminum tube as the element, or 
use a wire suspended by a fiberglass mast or a tree.

● Coax sleeve dipole.



  

Ground mounted ¼ wave Vertical

● ¼ wave vertical antennas require a ground connection for 
operation.

● A ground rod alone will work but is quite inefficient.

● Radial wires improve the function of the required ground 
plane.

● A typical AM broadcast antenna may have 120 radials.



  



  

Typical Amateur Ground Radials

Do you want to go to this much effort?



  

Elevated ¼ wave vertical



  

Elevated vs Ground radials
● Several radials, on the ground or buried, are required for 

efficient operation.

● Elevating the radials four feet or more above ground reduces 
ground loss tremendously.

● Four elevated radials work as well as dozens of buried radials.

● Length of ground radials is not critical, but more the better.

● Length of elevated radials should be tuned for frequency at ¼ 
wavelength.

● Sloped radials can improve the impedance match.

● Sloped radials can also double as guy wires.



  

Ground plane Impedance match

A typical vertical normally has an impedance of about 70 ohms.
Sloping the radials down can lower the impedance to 50 ohms.





  

Radiation pattern with one radial



  

Radiation pattern with one radial





  

Skin effect of RF current



  

Common Mode current



  

Common Mode Choke

● Common mode current can cause undesireable 
effects such as RF in the shack or wild SWR 
measurements.

● A common mode choke or balun is beneficial.

● A good choke eliminates common mode current 
on the transmission line.

● DIY is cheaper than commercial items.

● Refer to http://karinya.net/g3txq/chokes/ for more 
information.



  

Easy Common Mode Chokes

Type 43 or 31 ferrite



  

Refer to http://karinya.net/g3txq/chokes/ for more information.



  

Refer to http://karinya.net/g3txq/chokes/ for more information.



  

Limited Space Antennas

● Short center loaded verticals.
Raising the loading coil from the base to the center, increases the 
effective radiation capability.

● Magnetic loop antennas.
The most frequent defficiency of most DIY mag loop antennas is the 
tuning capacitor.



  

MFJ Hamstick

Works very well on 20 meters
$49.95

$21.95



  

Loading Coil Position



  



  



  

Easy Magloop Antenna

● A single band magloop for 20 meters is quite easy to 
build.

● The required high voltage tuning capacitor is constructed 
of copper pipe and PEX tubing.

● No ground radials are required.

● Tall mast or tower is not required. One or two loop 
diameters elevation works fine.



  



  



  

High Voltage Tuning Capacitor

● 3/4” copper pipe

● 3/4” copper repair sleeve

● 1.2” copper pipe

● 3/4” PEX pipe

● 3/4” to 1/2” adapter



  

Capacitor Construction

● The PEX pipe OD is the same as the 3/4” copper pipe OD.

● The copper repair sleeve slides over the 3/4” copper pipe and the PEX pipe.

● The 1/2” copper pipe is inside the PEX pipe.

● The overlap between the repair sleeve and the ½” copper pipe forms the capacitor.

● The left end of the repair sleeve is slotted and the hose clamp holds it in place.



  

Antenna Building

● An antenna analyzer is indispensible when building and tuning 
antennas.

● An SWR meter can be used with some difficulty but an analyzer  
provides more information such as resonant frequency and actual 
impedance.

● An analyzer which scans and plots the SWR curve over a range of 
frequencies makes tuning much easier.

● NanoVNA units are very good and inexpensive although the learning 
curve may be daunting.



  



  

Useful Internet references
● https://aa5tb.com/efha.html

● https://www.aa5tb.com/index.html

● https://www.nonstopsystems.com/radio/frank_radio_antenna_magloop.htm

● http://dt.prohosting.com/hacks/antenna/magloop.html

● http://www.karinya.net/g3txq/chokes/

● https://forums.qrz.com/index.php?threads/the-arrl-end-fed-half-wave-antenna-kit-and-doing-it-cheaper-and-better.770104/


