
Long Wavelength And Traveling Wave Antennas

Often amateurs are faced with limitations placed on the space available and the length of wire or 
number of wires that may be possible in a operational antenna at the shack. There is a particular class 
of homeowner that does not want to see a web of wires suspended between trees or supporting 
structures in neighboring property, or an unsightly tower adorned with multiple beam antennas in the 
air over a neighboring home. If neighborhood civility is to be maintained, compromise is often 
undertaken to restore peace. Astute amateurs can make compromises and yet maintain surprisingly 
good performance from limited antenna systems. 

One such compromise could be the Long-wire antenna versus a multi-band, multi-element dipole or 
Yagi type antenna. Long-wire antennas are not known for their gain characteristics. But long-wire 
antennas have distinctive advantages over other types that compensate for this deficiency. Long-wire 
antennas come in a number of versions as do dipole type antennas. Among these are the random long-
wire, the inverted 'L', the inverted 'U', the 'V' beam, the so-called “Zep” end-fed long-wire,  the 
fishbone, the traveling-wave and beverage antenna. The last two are what is known as a terminated 
receiving antenna. There are differing variations of each of these long-wire antenna types, but all 
exhibit some similar characteristics. They are generally large ( i.e. Electrically much longer than the 
lowest frequency it is used for), non-resonate, single feedpoint antennae. Most are not bi-polar as the 
dipole would be. In addition, it will accept power and radiate well over any frequency for which its 
overall length is not less than about a half-wavelength. All are relatively simple to construct and 
cheaper to build than array type antennas.

A particular advantage of long-wire antennas over the traditional dipole antenna is the power gain over 
the length of the antenna (assuming a electrical length over one wavelength at the lowest frequency 
used). The reason is that radiated fields do not combine 
at a distance from the antenna in the same way as with 
half-wave dipole based antenna arrays. “There is no 
point in space, for example, where the distant fields 
from all points along the wire are exactly in phase (as 
they are in the optimum direction, in the case of two or 
more collinear or broadside dipoles when fed  with in-
phase currents).” ARRL Antenna Book 20th edition pp. 13-1. 

Also, the longer the antenna, the greater the number of 
significant radiation lobes and the sharper the angle of 
incidence (after several wavelengths). The illustration 
shown is a comparison between the traditional half-
wave dipole and a 3-wavelength long-wire antenna. Of 
significant value is the number of major lobes in 
several directions.  This multi-lobe characteristic is 
particularly valuable where directionality is not 
necessarily desired. The dotted line indicates the 
radiation pattern from a conventional half-wave dipole 
for the same band. One should note that the power gain of the four broadest major lobes indicates better 
performance than the dipole. This type of antenna has characteristics that are similar to transmission 



lines that are unterminated – that is; the wire contains standing waves. Unterminated long-wire 
antennas are often called standing wave antennas. As with dipole antennas, the height above ground is 
the main determining factor in the radiating pattern along with frequencies at which it operates. 

A long-wire antenna is normally fed by a single wire at the end, sometimes at a current loop. But since 
the current loop will change with frequency, this is only the case for very narrow band operation. The 
end fed antenna is the only true long-wire antenna. Almost all long wire antennas are non-resonate.

The most often imitated of long-wire types is the Zeppelin, or “Zep” as it is more commonly known. 
The “Zep” is a long wire fed from the end by one conductor of an open wire feed line. It is so named 
due to the popularity of this antenna during the days when Zeppelin airships were flying over Europe. 
The ships' radio used this antenna, as evidenced by the long antenna wire trailing the belly of the ship. 

On traditional “Zep” antennas, the other conductor of the ladder line is left unconnected at the antenna, 
purposely. This arrangement takes advantage of the transmission line balun effects of the open-wire 
ladder feedline to provide very broadband performance with only one antenna element and very low 
losses. The disadvantage is that the “Zep” end-fed long-wire must have carefully routed lead-in and a 
balanced open-wire tuner in the shack in order to make the impedance matches and provide a method 
to tune the open wire line for optimal performance.

There has been an attempt to mis-name a dipole fed at the center with ladder line as a “Double Zep”. 
This is probably a misnomer because the “Zep”, by tradition, is not a dipole antenna and conversely a 
dipole cannot be a “Zep”. The so-called “Double Zep” is simply a high impedance non-resonate 
version of the conventional dipole fed directly with ladder line of high impedance (typically 400 to 600 
ohms). Variations of the “Double Zep” include the G5RV, which attempts to use the ladder line as a 
balun and impedance transformer for coax attached to the input side of the ladder line. The 
performance of the G5RV has proven to be highly variable in differing installations and HF 
applications. This peculiarity should be factored when considering the G5RV for situations that may 
involve widely varying application frequencies or locations. The distinct advantage of any high 
impedance dipole over the conventional low impedance version is there is an increase of 3 db or more 
in the main lobes over the conventional dipole with much wider bandwidth where SWR is at an 
acceptable level. Optimized “Double Zep” designs can easily be constructed to have considerably 
better performance and a bandwidth SWR under 2:1 for the entire 80 meter band for instance (see the ARRL 

Antenna Book 20th edition  pp 6-5,6-6,6-7).

Even the “Double Zep” has permutations that have been well documented. One such variation is the 
“JF array”, so named for the linear loading on each radiating wire that resembles the “J pole” antenna 
on its side. As with other wide band designs, the bandwidth SWR below 2:1 spans most, if not all of 
several bands. Details of this type antenna are in the ARRL's Wire Antenna Classics 1st edition. in 
chapter 10. It is a reprint from an April 1983 QST technical article. Computer simulations confirm that 
this can be a very effective multi-band antenna.

One interesting variation on the long-wire antenna is the terminated long-wire receiving antenna. Most 
of our discussion to this point has been about resonate wires. Resonance is not a necessary 
characteristic of a good receiving antenna. In some cases, non-resonate wires may be used to create a 
very stable and quiet receiving antenna from long wires. However, this approach is not without 
compatibility problems. One problem to resolve is reactance at the feed point connection. This problem 
can be addressed if the opposite end of the long wire is terminated to ground with a resistive load. The 
value of the terminating resistance depends on the impedance characteristics of the long wire. We have 



seen from earlier chapters that a number of factors including height, length, and proximity to objects, 
play a factor in determining feed point impedance. If measuring instruments are available, determining 
the antenna impedance is much easier. A detailed explanation of the reasons for termination and other 
technical and theoretical explanations are beyond the scope of this book and are in the ARRL Antenna 
Book.

From a practical standpoint, a number of hams have reported exceptional weak signal results during 
contests using antennas constructed in this manner. Your particular results depends on the variable 
factors discussed previously. In particular, the available route the long wire will follow determines 
whether the directional characteristics of the terminated long-wire will be beneficial to your installation 
and usage.

Perhaps the best known terminated long-wire antenna is call the Beverage antenna. The Beverage 
antenna variation is characterized by a terminated long-wire of more than 1 wavelength at a very low 
height, usually only a few feet above ground. The termination resistance has its ground connection at 
the focal point of a radial ground system. As with the conventional long-wire, this antenna has some 
directional characteristics that follow the length of the wire axis. Due to the very low height, the signal 
to noise characteristics of this antenna are exceptional, especially in the lower HF frequencies. It is a 
favorite of 160 meter contesters for its exceptional weak signal performance. The significant drawback 
to this antenna design is the considerable real estate necessarily for low frequency applications. Even 
the minimal size Beverage antenna for 160 meters is well over 500 feet in length and 10 feet above 
ground. The signal sensitivity pattern for this type antenna resembles a multi-element Yagi array in the 
direction of the wire path toward the termination resistance. A two-wavelength Beverage can have a 
maximum gain elevation angle of only 15 degrees on the maximum strength lobe. This low angle of 
maximum gain and exceptional signal to noise characteristic accounts for the popularity with DX 
contesters. Improved directivity and receive system gain can be achieved by longer wire lengths and 
careful optimizations.

“Even though Beverage antennas have excellent directive patterns if terminated property, gain never 
exceeds about -3dbi in most practical installations. However, the directivity that the Beverage provides 
results in a much higher signal-to-noise ratio for signals in the desired direction than almost any other 
real-world antenna used at low frequencies.” ARRL Antenna Book 20th edition pp 13-21 

It is not unusual to find multiple Beverage antennae aligned in oblique paths and switched from the 
shack, in order to provide the maximum directional sensitivity and performance from multiple 
directions.


