
WARC Field Day troops,

 During Field Day some of you asked about the 80M linear loaded dipole, so here goes:

The concept is not new and goes way back in the days of tubes and ladder line or open wire feed-
line.  It’s a way to reduce the overall span of lower frequency antennas without sacrificing too much 
of the desirable parameters.  You can control the compromises by the amount of loading and 
hence shortening.  I suspect it was mainly aimed at accommodating an antenna to the nominal 
size of the residential lot.

For last year’s Field Day I started looking for a way to handle 80M phone between two AB/577’s 
without a full size 80M dipole antenna.  Any time the size of the optimum antenna is reduced it’s a 
trade off.  Besides the factors of height and impedance matching, the four considerations are size 
(length), efficiency, bandwidth and pattern.  Without plenty of height the low frequency antennas at 
80M and 160M are usually cloud warmers.  So you’ve got to give up either efficiency or bandwidth 
if you reduce the size.

Since we pick a frequency and run in a contest, I figured bandwidth could be reduced.  We’d 
operate on 3.9 MHz and tune the antenna for that.  Normally a dipole is very efficient and has the 
free space Z of about 73Ω.  But in use and lower than the desired 5/8λ to 1/2λ above ground it’ll 
change more than a usual dipole.

I poured through my five large binders of antenna notes and decided a linear loaded dipole was 
the cheapest and easiest.  I found some ideas for 30M, see NN0F in July 2000 QST, but never for 
80M.  Also, I learned that when using linear loading it isn’t readily scalable.  That is, a 30M or 40M 
design can’t be extrapolated by some numerical factor, such as frequency ratio, to make it play on 
80M.  Because of the tradeoffs, partial loading along its length, etc. each band application has to 
be tuned and optimized.

One concept is to use just ladder line, as in the NN0F version .  Similar to a folded dipole 
configuration, the feed enters the bottom in the center and goes out to each end wherein the upper 
and lower wires are shorted together.  But two things differ from the folded dipole. (1) The ends are 
shorted by a long wire or brazing rod to form a capacitive hat and thus lower the amount of loading 
or coupling required for resonance.  (2) The wire above the center feed point is not contiguous but 
has a break or open circuit.  This approach wasn’t used, but is worth noting, see below:



I bypassed that concept as maybe a little unwieldy for 80 Meters.

Instead I chose to modify the approach and antenna used by Lew Gordon – K4VX in his 40M 
variation with the bulk of the loading toward the center and middle of the span, then a single wire to 
the ends.  The end result goes like this.  Feed a one to one current Balun with your coax.  Each 
side of the dipole is treated the same.  Come out of the Balun and connect to the lower wire of the 
450Ω window ladder line.  At the far end of the ladder line jumper from the lower wire to the upper 
wire of the ladder line which goes back toward the center.  Then at the center mount the upper 
wire gets fed through the eye-bolt and connected to a single wire that runs along a string of holes 
in every other web of the ladder line and continues to the end insulator.  

See the photo below of the center mount arrangement.  Notice that web of the ladder line is 
screwed to the center mounting board with stainless hardware and ‘nyloc’ nuts on the back. The 
SO-239 connector for the coax is on the bottom of the 1:1 current balun.



The photos below shows single 14 ga. or 12 ga. wire as it weaves through the ladder line toward 
the end.  You can punch the holes in every other web or just burn them through with a solder iron.

Shown next is the end of the ladder line where the lower ladder wire is connected to the upper 
wire.  The wire may be strong steel copper coated, so be careful with the bending or it may snap 
off.  After the soldering, I encapsulated it with epoxy mixed with high density filler fibers to avoid 
breakage at the junction of the upper and lower ladder line wires.  Notice the single wire of the last 
leg goes on to the dipole end.  The braided nylon line is used to keep the ladder line extended out 
along the wire when hanging tension is applied.  The other end of the line is attached to the single 
wire with a connector bolt (see next photo).



When the antenna is hung by the end insulators alone the distributed tension can help hold 
everything in the proper relationship.  Below is the end insulator with the wire wrapped back and 
whipped to itself with nylon lacing cord in several places.  A series of cutting and length adjusting 
of both the single wire and ladder portion was needed to arrive at the final ratio as will be 
discussed in the hanging and measuring.

Realize all this was cobbled together in a hasty prep for the Woodbridge Wireless (W4IY) Field 
Day.  It only had to make it through the contest intact.  For an extended use I’d probably clean it up 
and lighten the overall assembly.  But at the time the material and assembly contributions of 
K4GUN, W4MLD and KG4URW made it all play on schedule.

Now for some of measurement details:  A normal 1/2λ dipole for 3.9 MHz would be 120 feet 
overall.  So as a starting point I made each side 41’ 1 1/4” of wire and 21’ 7 ½” of the ladder line. 
When hung as a flat ant. and fed with 9913 to the analyzer the SWR dip occurred at 3.575 MHz. 
Too low for our needs.  Trimming one foot of wire off each end it rose to 3.63 MHz. Not much of a 
move.  Next trimming another two feet of each wire end the freq. rose to 3.73 MHz.  But now I got 
concerned that continuing would make the 2:1 bandwidth too narrow.  By the time we got to 3.9 
MHz. the loaded section would become a greater percentage of the antenna span.  The antenna 
mounting was changed to a sloping dipole and re-measured with the SWR dip now at 3.683 MHz. 
Now I left the single wire portion as is and just removed 10 1/2inches from each ladder line end 
and re-soldered the shorted end.  This approach should increase the ratio of single wire to ladder 
line loading, helping the 2:1 bandwidth and still raising the lowest SWR frequency.  The SWR dip 
was now 3.73 MHz. with the 2:1 range of 3.67 MHz to 3.79 MHz or 120 KHz.

Finally I took another foot of ladder line off each side.  So each side has 20 feet of ladder line and 
38 feet ½ inch of wire, plus 2 inches from the mount centerline for feed.  So total span is 2 x 38’2 
½” for an overall span of 76 feet 5 inches.  SWR now 1:1 at 3.850 MHZ and 2:1 SWR is 3.787 MHz 
to 3.911 MHz. or 124KHz.                   73, John – KT4AD


