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By Michael J. Polia, AB1AW 

Shortened End-Fed Half-Wave 
Antenna for 80 Meters 
Construct this easy-to-build shortened version of the classic 
end-fed half-wave radiator and enjoy one of our best “top bands.” 

Many of us would like to get on 
80 meters, but have been dis-
couraged due to antenna restric-

tions of one type of another. And, many 
of us do not have the room for a full size 
80 meter half-wave dipole (130 feet). The 
classic vertical for 80 meters is also not 
practical due to its height and the exten-
sive ground plane that is required. A 
shortened dipole may be possible, but 
even a half-size loaded dipole is about 65 
feet and requires support of the feed line. 

A random long wire is an alternative. 
Use of an antenna tuner with a random 
wire antenna, worked against a good 
ground or counterpoise, can be effective. 
To get reasonable efficiency, however, the 
“random wire” should be at least 1/4 wave-
length (about 65 feet for 80 meters) long. 
Also, if that random wire is cut to a mul-
tiple of 1/4 wavelength, the wire imped-
ance, as seen by the tuner, will be low. 
This necessitates the use of a good ground 
system to achieve reasonable 

is not required; one end of the wire is sim-
ply brought into the station and connected 
to the antenna tuner. The second advan-
tage is that an EFHWA presents a rela-
tively high impedance to the antenna 
tuner. This means that an extensive 
ground system is not required; a connec-
tion to a cold water pipe may be sufficient. 
Figure 1 illustrates the concept of the con-
ventional end-fed antenna with tuner. 

Shortening the EFHWA 
An EFHWA for 80 meters is still a half-

wave in size. We still have the problem of 
trying to fit it into a small suburban lot or 
other restricted space. We can, however, 
apply the theory and techniques of the 
classic (traditional) shortened dipole to the 
EFHWA to achieve a shorter antenna. 

The theory and techniques for con-
structing a short dipole are well docu-
mented. Loading coils are the standard 
component added to a dipole in order to 

decrease its resonant frequency. The clas-
sic short dipole consists of a dipole that 
has two loading coils, one in each leg, as 
shown in Figure 2. The positions of the 
loading coils are typically symmetrical and 
dictate both the bandwidth and the reso-
nant frequency of that antenna. For a given 
antenna length and coil reactance, the reso-
nant frequency of the antenna decreases 
as the coils are moved toward the center 
of the antenna. The bandwidth also de-
creases as the coils are moved toward the 
center. If the coils are positioned at the 
feed point, they can be combined into one 
coil that has twice the inductance of one 
of the single coils. The ARRL Antenna 
Book contains detailed information, equa-
tions and charts for constructing a short-
ened dipole, including those needed for 
determining the values of the coil reac-
tance and positions.1 Once the coil reac-
tance is determined for the desired antenna 
length, it is used to calculate the coil in-

efficiency. 
A special category of wire 

antenna, used with an antenna 
tuner, is the end-fed half wave 
antenna, or EFHWA. This is 
essentially a half-wave dipole 
that is fed from one end, rather 
than from the center. The first 
advantage of this configura-
tion is that a separate feed line Figure 2—A half-wave dipole shortened with loading coils. 

ductance for the desired oper-
ating frequency. More on 
this later when we calculate 
the coil inductance for our 

1The ARRL Antenna Book, 20th 
edition, pp 6-30 to 6-32. Available 
from your local dealer or the ARRL 
Bookstore. Order no. 9043. Tele-
phone toll-free in the US 888-277-
5289 or 860-594-0355, fax 860-
594-0303; www.arrl.org/shop/; 
pubsales@arrl.org. 

Figure 1—A traditional end-fed half-wave antenna for 80 meters Figure 3—The end-fed half-wave antenna of Figure 1 is now 
fed with a transmatch or antenna tuner. shortened with a single center loading coil. 
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Figure 4—Coil
construction for the
center loaded antenna.
Note the strain relief
holes for wire anchor.

Figure 5—Although any single-wire tuner can be used, here is a simple tuner for the
shortened end-fed wire antenna. The capacitor can be an AM broadcast band variable
having a total C of about 365 pF.

shortened EFHWA for 80 meters
The classic shortened dipole is still a

dipole, and is traditionally fed like a stan-
dard size dipole, using coax or a balanced
feed line. Just as a full size half-wave
dipole can be end-fed, however, a short-
ened dipole can also be end-fed. This
means that an equivalent end-fed, half-
wave resonant 80 meter antenna can be
constructed that is considerably shorter
than a full size dipole. Such an antenna
is constructed with a single loading coil,
both for simplicity and to keep the an-
tenna impedance at its ends equivalent to
a full size end-fed half-wave dipole.

A dipole antenna, whether full-sized
or shortened, can be center-fed, end-fed
or fed anywhere in between. There is
nothing “magic” about feeding the dipole
in the center, except that it allows for an
easy match to the standard low imped-
ance (50 Ω) feed line and requires no
special matching to your rig’s output
impedance. Any dipole can be fed off-
center with the proper impedance match-
ing between the antenna and feed line.

Off-center fed dipoles are popularly
used as multiband antennas. As we move
the feed point away from the center, the
impedance increases until it reaches a
maximum at the end of the wire. Moving
the feed point to the end of a half-wave
dipole results in a Zepp antenna, typically
fed with a high impedance, open-wire,
balanced feed line and a transmatch or
antenna tuner. Finally, one end of a di-
pole can be fed directly by an antenna
tuner (with no feed line required), result-
ing in an end-fed half-wave dipole.

Dipoles that are shortened using load-
ing coils still exhibit the same feed point
impedances at their centers, as well as at
their ends. This means we can shorten an
end-fed half-wave dipole using loading
coils, in the same manner as a traditional
shortened, loaded dipole, and feed it with
an antenna tuner just as we would the
standard end-fed antenna.

The electrical design of the shortened
EFHWA is essentially the same as for a

shortened dipole. Either a pair of off-cen-
ter coils or a single center coil may be
used. When a single center coil is used,
its reactance is calculated to be twice that
of one of the off-center coils. Figure 3
illustrates the concept of a single-coil
shortened EFHWA with tuner. Here, the
EFHWA is shortened by 50% using a
single loading coil in the center, result-
ing in a 64 foot antenna for 80 meters.

Calculating the Antenna Size
In my implementation of this antenna, I

decided to construct a half-size EFHWA for
80 meters. There was nothing magical about
this length; it simply allowed the antenna
to fit in my backyard. I predominantly op-
erate CW and PSK31 on 80 meters, so I
wanted an antenna with an approximate cen-
ter frequency of 3600 kHz. I started by cal-
culating the length of a standard dipole for
3600 kHz (468/3.6 MHz), or 130 feet for
an 80 meter dipole. This was much too long
to fit in my backyard. I needed an antenna
about half of that length; that is, a total an-
tenna length of 64 feet for operation cen-
tered at 3600 kHz. This is about 50% shorter
than a full-size half-wave dipole.

The antenna would consist of two 32
foot sections with a single loading coil be-
tween the two sections. Using the chart pro-
vided in The ARRL Antenna Book, 20th
edition (Figure 55, page 6-31), I determined
that a half-size dipole with two coils
located at the center (a Dimension B, Posi-
tion of Coil of zero) required each coil to

have a reactance of 500 Ω. This is equiva-
lent to a single center coil that has a reac-
tance (XL) of 1000 Ω at frequency (f) of
3.6 MHz for an inductance (L) of 44 µH
(where XL = 2πfL).

To cover the phone portion of the band
you will need to shorten the antenna a bit.
For a center frequency of 3800 kHz, you’ll
need an antenna length of (468/3.8 MHz)
/2 or about 61.5 feet. Two 31 foot legs will
do the trick. The coil inductance drops to
about 42 µH. However, this is only a dif-
ference of half a turn compared to the
44 µH coil. For practical purposes, the coil
can be left at 44 µH.

Constructing the Loading Coil
I constructed the single loading coil

using a 4 inch PVC drain pipe coupling
and 14 gauge insulated solid copper wire.
Both the 14 gauge wire and the PVC pipe
coupling should be readily available at
your local hardware or plumbing supply
store. The outer diameter of the PVC cou-
pling is about 4.5 inches. Twenty turns,
close-wound, yield a calculated induc-
tance of about 44 µH. I drilled a couple
of holes at each end to act as a strain re-
lief for the coil windings.

Figure 4 illustrates the coil construc-
tion. I used PVC pipe cement to cement
the coil windings into place. The coil is
placed between the two 32 foot legs of
the antenna. Be sure to anchor it firmly. I
made the legs of the antenna from an old
short-wave antenna kit from RadioShack.
I used the bare, stranded copper wire from
that kit for the “far” leg, and the insu-
lated lead-in for the “near” leg that
entered the shack. Of course, any solid
or stranded copper or copper-clad wire
can be used.

Constructing the Tuner
Although nearly any tuner can be used

to drive an end-fed antenna, a simple
tuner consisting of a single coil and a
variable capacitor is sufficient. Figure 5
shows the simple tuner I used. My tuner
consists of a PVC pipe coil form for the
inductor and a variable capacitor stolen
from an old AM tube radio (this has a C
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of about 365 pF). If you don’t have a suit-
able variable capacitor in your junk box, 
you can purchase one from a variety of 
electronic parts dealers. If you keep the 
transmit power under 10 W, you can even 
use the miniature tuning capacitor from 
an old portable AM radio. The coil is 
wound on a 5 inch length of 11/2 inch PVC 
pipe. The actual outer diameter of such a 
pipe is about 1.9 inches. 

I used 18 gauge solid, bare copper wire 
to wind the coil. The wire should be 
readily available at your local hardware 
store. I found that Ace Hardware sells 25 
foot rolls of 18 gauge solid, bare copper 
wire…perfect for winding coils. I wound 
27 turns at 6 turns per inch, to cover 41/2 

inches of the pipe. This results in a cal-
culated coil inductance of about 12 µH. I 
chose this inductance because it resonates 
with a variable capacitor that adjusts 
within a range of 100 pF to 200 pF. This 
combination covers the entire 80 meter 
band. 

I cemented the coil windings with hot 
glue to maintain even spacing between 
the windings (6 turns per inch). Using 
bare copper wire, I am able to place the 
coil tap at the proper point using a small 

NEW PRODUCTS

GOOSENECK SPEAKER/ 
MICROPHONE HOLDER FROM MFJ 

 MFJ offers the 
MFJ-390 flexible 
speaker /micro-
phone stand to 
hold most small 
microphones or 
speaker micro-
phones for desk-
top use. The stand 
has a heavy base 
designed to stay 
put on the operating desk. Price: $14.95. 

To order, or for your nearest MFJ dealer, 
call MFJ Enterprises at 800-647-1800 or or-
der at www.mfjenterprises.com, fax 662-
323-6551; or write MFJ Enterprises, Inc, 300 
Industrial Park Rd, Starkville, MS 39759. 

NEC2GO—NEC2 ANTENNA 
MODELING SOFTWARE 

 Nec2Go uses simple edit commands, in-
cluding variable definitions, so that complex 
designs can be simplified. Some of the fea-
tures included are true modeling by equa-
tion using algebraic statements, variable 
substitution in sweep or view mode, auto-
matic segment generation, auto segment 

alligator clip. I found that placing the 
tap at about 3 turns from the ground 
end yielded an SWR of less than 1.5:1 at 
3600 kHz (with proper adjustment of 
the capacitor). This tap position will vary 
by a turn or so depending on your oper-
ating frequency and antenna installation 
position. Although I’m not sure of the 
power handling capability of this tuner, 
it is certainly sufficient for QRP opera-
tion. I find that I get about a 30 kHz band-
width with a 2:1 SWR without the need 
to readjust the tuner setting. 

Putting It Together 
The antenna can be mounted in a vari-

ety of positions and does not have to be 
installed as a straight line radiator. As with 
conventional dipoles, you can install this 
shortened EFHWA as a sloper, an inverted 
V or an inverted L. The beauty of this is 
that you don’t need to worry about the 
separate feed line to its center, as with a 
conventional dipole. I actually have the 
first 32 feet of the antenna running out my 
window, up the side of the house to the 
top of my brick chimney. At that point I 
have the coil tethered to the top of the 
chimney, and the second half of the an-

tapering option for long wires, average gain 
test and fast convergence test. Output func-
tions include automatic plotting at angles 
of maximum gain or manual az/el plots and 
a network designer to build L networks, T 
networks and Pi networks. The program also 
supports user defined coax entries using 
transmission line equations (including loss). 
A context sensitive help function is avail-
able for all screens and controls. A free 
demo download limited to 20 segments and 
the full version are both available at www. 
nec2go.com. Price: $39.95. 

N3FJP’s MID-ATLANTIC 
QSO PARTY LOG 

 A logging program is available to sup-
port the new Mid-Atlantic QSO Party con-
test scheduled for May 8 and 9, 2004. The 
Mid-Atlantic QSO Party Log logging soft-
ware checks for duplicates (including par-
tials), lists all contacts and sends computer 
generated CW via your serial or parallel port 
and wave files via your sound card. In ad-
dition it prepares log files for submission. 
Interfaces are provided for most Elecraft, 
ICOM, Kenwood and Yaesu radios. 

You can download the software from 
N3FJP’s Web site, www.n3fjp.com. The 
Mid-Atlantic QSO Party Log is limited to 
30 contacts until registered. For permanent 
use of this program, a $6 registration fee is 

tenna stretched horizontally across my 
yard to a tree. I brought the feed point into 
the shack through a window, simply clos-
ing the window down on the wire to keep 
it in place. Connect the feed point to the 
end of the tuner coil, adjust the coil tap 
and variable capacitor for best SWR and 
you are on the air! I’ve not tried using this 
antenna on other bands, but a conventional 
EFHWA can be made to operate on its even 
harmonics, so I suspect this shortened ver-
sion can do the same, allowing operation 
on 40, 20 and 10 meters. 

Michael Polia, AB1AW, was first licensed as 
WB1EET at age 14 in 1976. He received his 
Advanced class license while still in high 
school and earned the Amateur Extra class 
ticket in 2001. Mike has a BSEE from North-
eastern University and an MS in Computer 
Science from Boston University. He has 
worked in various fields, including design and 
development of audio and radio/satellite 
equipment, medical and semiconductor in-
strumentation, and networking. Mike is cur-
rently a principal software engineer at Nortel 
Networks. Active on PSK31 and CW, he’s in-
terested in digital communications techniques 
and low power (QRP) operation. You can 
contact him at ab1aw@yahoo.com. 

required. A package of software, including 
this program and 43 others is also available 
via download or CD. For more information, 
check the Web site or e-mail to snkdavis@ 
aol.com. 

WINDSHIELD MOUNT FOR SMALL 
DEVICES FROM PRO.FIT 

 Pro.Fit International has announced the 
introduction of a new vehicle mount for 
small devices called the Windowmate. This 
mount can be used to secure items such as 
GPS receivers or small radio control heads 
for Amateur Radio and other equipment. 
The attachment uses a suction cup for the 
windshield and provides screw holes for 
device attachment. For more information, 
or to purchase see www.pro-fit-intl.com or 
call 800-388-0073. 
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