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Most amateurs are not blessed with large tracts of real estate, and must therefore make do with smaller, more compact antennas that (hopefully) can cover more than 1 band.  A simple Dipole antenna is limited in its ability to cover more than one band…. At least, when it’s configured as a standard Dipole.  A 40 meter Dipole can be made to serve as a 15 meter antenna because an antenna will also resonate on its third (and all other odd) harmonics.  But 40 and 15 meters are the only amateur bands that enjoy this odd-harmonic relationship.  Moreover, those who have tried to load their 40 meter Dipoles on 15 meters quickly discover that the resonant spot is not quite where they want it on 15 meters.  Usually, a 40 meter Dipole will resonate somewhere outside the band on its third harmonic.  If you are running old tube equipment with a robust pi-network, this may not be a problem for you, and you may be able to tune and load such an antenna without difficulty.  Or, you may find that a quality antenna tuner will easily bring resonance on 15 meters down into the portion of the band you want to operate.

In fact, if you’re willing to accept some power loss in the feedline, almost any antenna can be forced to tune and load on almost any other band, PROVIDED you have a robust antenna tuner.  For example, a 40 meter Dipole can be used to work on 75 or 80 meters if fed through a good antenna tuner.  It will not be a particularly efficient radiator, and you will notice that your signal reports are not stellar, but you can operate in this fashion and make a 40 meter Dipole cover just about any band, including 6 and 2 Meters.

There have been some designs over the years that attempt to smooth out some of these problems by feeding the antenna at other than the center, such as the Windom antenna.  A Windom antenna cut for 80 meters can be used on any amateur band, provided it’s fed through an antenna tuner, and performance will be quite acceptable.  If it’s fed with a single wire feeder, as in the original Windom design, it essentially becomes a longwire antenna with top loading.  And it will work surprisingly well.  If it’s fed through a balun or some other trick is used to attempt to bring the feedpoint impedance down to something that will match 50 ohm coaxial cable.  Then it will work on most amateur bands as well, but the balun had better be of heavy duty design lest the ferrite core of the balun be so overheated that it will actually shatter and crumble.  Yes, baluns can do that.  It’s amazing what you discover when you cut open defective baluns.  Some “kilowatt” baluns are actually quite anemic inside, and should really be marketed as a 200 watt balun.  And this includes most of the “popular” brands of baluns, the ones that you see shoved in your face in magazine ads.  To find a truly heavy duty balun that will handle power at a high SWR, you need to either buy a 5 or 10 KW balun from DX Engineering, or (better) make your own.  An air-core KW balun will usually handle just about any SWR without trouble because the air core has no ferrite ring inside to saturate and overheat.  The advantage of an air-core balun is that they are very simple to wind on a short piece of PVC tubing.  The disadvantage is that they must be carefully designed for the desired frequency range, because air core baluns cannot cover the wide range of frequencies as can a ferrite-core balun.  For example, you may find an air-core design that will cover 160, 80 and 40 meters, but can’t handle any higher frequencies.  Another air core design may cover 40 through 10 meters, but would not work on 80 meters.  Well, that’s OK, provided you’re not trying to work the widest possible frequency range.  If you ARE trying to cover ALL bands, and you wish to use a balun, then you will need to invest in a good ferrite-core balun.

There are, however, some interesting multi-band designs that can cover 80-10 meters without the use of any balun at all.  Two of the most popular are the G5RV and the ZS6BKW antennas.

G5RV

  This design dates back to the 1950s, and is an antenna created and engineered to be resonant after a fashion on all bands 80-10 meters.  It accomplishes this fairly well.  The top radiator of the G5RV is 102 feet in length, and this is then fed with 34 feet of 300 ohm twinload.  The twinlead and top wire are all part of the active antenna design.  While not exactly resonant on any band (except 20 meters), the twinlead acts as a “matching transformer” that will bring the impedance down to a reasonable (but not perfect) level.  The antenna can be fed after the 34 feet of twinlead with any length of 50 ohm coaxial cable.  It can be used as-is on 20 meters and will present a reasonable SWR on 20 meters, requiring no antenna tuner in most cases.  However, all other bands will have a certain component of reactance that must be tuned out with an antenna tuner.  When placed as high in the air as possible (but not less than 35 feet high), the G5RV is an impressive antenna, consistently getting decent signal reports on all bands.  Well..  all bands except 15 meters.  For some reason, the G5RV doesn’t particularly “like” 15 meters, and the antenna is a notoriously poor performer there.  It is also difficult to get it to load easily on the WARC bands.  The G5RV is a popular antenna, sold commercially in kit or prewired form by many manufacturers.  But since it’s so simple and easy in design, you don’t have to purchase a commercial antenna to get a good working G5RV.  Just some wire and 34 feet of 300 ohm twinlead and you’re in business.  If your feedline is close to your shack, you can simply bring the twinlead into the shack and connect it to your antenna tuner, and no further feedline is required.

ZS6BKW

The G5RV was designed before home computers were commonly available and before antenna design software was on the market for a reasonable price.  ZS6BKW came along in the 80s and took a second look at the G5RV antenna, calculating where its resonant points were.  And he came up with a modified design that is very much superior to the G5RV.  The ZS6BKW consists of a 90’4” top wire fed in the center with 40 feet of 450 ohm ladder-line feeder.  This design is similar to the G5RV, but an interesting thing happens with this design:  resonant spots for most amateur bands now fall much closer to or directly in the amateur bands of 40, 20, 17, 12, 10 and 6 meters.  It can also be used on the other bands with an antenna tuner.  If you strap the feeders together, it even covers 160 meters and gives excellent results on that band.  If 40 feet is not sufficient length to reach your shack, you can solder 50 ohm coaxial cable directly to the 450 ohm feedline (no balun required), and then bring the 50 ohm coax into the shack.  There are also variations on the ZS6BKW antenna using 300 ohm twinlead, but since 450 ohm twinlead is so easy to find these days, there’s no particular purpose to use anything else.  

Both the G5RV and the ZS6BKW can also be supported solely in the center, and the ends may be allowed to droop down in either direction in the manner of an inverted vee.  The enclosed angle of the wire should be as wide as possible, and like the dipole, the ends should NEVER be so low to the ground that a human or animal could touch the ends.  The RF voltages at the ends are very high and can cause nasty burn injuries to anyone or anything touching the ends.

WINDOM ALL-BAND ANTENNA

Yes, although the Windom antenna is usually thought of as a single-band antenna, the fact is, it can be slightly modified and used on all bands 80-10 meters.  The design could not be simpler.  Two lengths of wire, one 90’ and one 45’ are fed with a GOOD 4:1 balun, and then the antenna can be fed with coaxial cable.  Or, the balun may be omitted and just bring down 300 ohm twinlead from the antenna to the shack’s antenna tuner.  And in this configuration, the Windom will give excellent performance on all bands, 80-10 meters.  An Antenna matcher will probably be required to bring the SWR down to a perfect 1:1 at the transmitter, but the performance of a Windom cannot be beat, particularly when considering its simplicity.  The Windom prefers to be up high, as do all antennas, and should be raised to at least 40 feet and preferably 55 feet – or more – for best performance.  A Windom antenna at 55 feet above the ground will work the world on every band.  Indeed, because there is so much wire in the air, a Windom will give beam-like performance on the higher bands, 20 through 10 meters.  It is a foolproof design and works very well.  Like the ZS6BKW design, you may tie the feeders together and feed the antenna as a longwire and get excellent results on 160 meters as well.  A true all-band antenna!

CAROLINA WINDOM

The straight Windom as described above can cause some problems with RF on the feedline.  With certain lengths of feedline, the RF in the shack can be bothersome and cause interference in other electrical appliances such as your wife’s television in the living room.  To keep the RF off the feedline and to tame the performance of the Windom, a line isolator may be placed 22 feet below the 4:1 balun, and then 50 ohm coax is brought into the shack.  There will be no RF on the feedline because the line isolator has stopped any RF from traveling on the surface of the coax.  Performance is similar to a regular Windom antenna, and it will perform well on all bands 80-10 meters.  There is no need to purchase the Carolina Windom antenna; you can easily build one yourself with some wire, a balun, and a line isolator.  

TRAP DIPOLE

In the 1950s, W3DZZ came up with a multi-band design by inserting “traps” at strategic points in the antenna.  A trap is nothing more than a coil and a capacitor in parallel, and then this is inserted in the top radiator.  The handbooks are full of designs for home-made traps.  I can tell you from personal experience that they work well.  If you use high-quality ceramic doorknob capacitors for the capacitor part of the traps, a kilowatt may be fed into a trap dipole without difficulty.  Say you want an antenna for 80 and 40 meters.  Well, you first construct a full-size 40 meter dipole (66 feet), and then insert a pair of traps at the ends.  The traps should be resonant slightly below 40 meters, down around 6.7 Mhz or so.  Then, additional wire is connnected to the ends, usually around 20 feet on each end, to bring the antenna resonant on 75 or 80 meters.  The trap works like this: on 40 meters, the antenna sees a high reactance in the trap, which serves as an insulator, and the 40 meter portion of the antenna resonates quite nicely on 40 meters.  On 80 meters, the trap acts like a loading coil and shortens the requirements of wire to resonate on 80 meters.  Thus, instead of requiring a 135 foot length of wire to work on 80 meters, a trap dipole can be shortened to around 105-110 feet in length.  The exact length will be dependent on the design of the trap, and an antenna analyzer will assist you in trimming the ends to exact resonance desired on 80 or 75 meters.  Trap dipoles are quite effective, and you will get good signal reports when using one.  Interestingly, a trap 80/40 meter antenna can also be resonated onto the other ham bands, 20, 15 and 10, when fed through an antenna tuner.  Thus, a single set of traps can make this antenna work quite effectively on all amateur bands, 80-10 meters.  Like all antennas, a trap dipole prefers to be as high as possible, and will give good account of itself if you can get it up to 50 feet or more.

MULTIPLE WIRE DIPOLES

There is nothing that says you can’t put more than one band on one coaxial feeder.  If you connect two dipoles of two different lengths to the center insulator of a dipole, you can achieve resonance on two different frequencies.  For example, if you wired a 40 meter dipole of 66 feet length to a center insulator and ran it in a north-south direction, then you could also add another dipole of 135 feet in length to the same center insulator, and then run that antenna in an east-west direction.  You can do this because the center of the antennas are both high-current, low-voltage feedpoints for both bands, and the two antennas will coexist nicely on one feedline.  There is no special bandswitching required to use this antenna.  If you are operating on 40 meters, the SWR will be quite low.  If you want to switch to 80 meters, just change the bandswitch on the transceiver, and you are on 80 meters, again with a low SWR.  Any band combinations will work.  You could fashion a 40/20 meter multiple wire dipole, or 20/15 meters, whatever your needs might be.  The directions the wires should run are not critical, but if you run them both in the same directions (both wires in an east-west configuration, separated by a foot or two of distance), you will discover there is some interaction between the two antennas.  You may have to trim the lengths a little to get the resonant frequencies where you want them.  But they work!

LONG WIRE ANTENNAS

These antennas are not well understood because any random length of wire is often misnamed a “long wire antenna.”  In truth, a long wire antenna should be LONG, 2 or 3 wavelengths long.  A piece of wire 325 foot length of wire becomes a 2.5 wavelength antenna on 40 meters, and will perform quite well.  Long wire antennas are usually fed at the ends, and will require some sort of matching network or antenna tuner to tune out the higher impedances usually found at the end of a longwire.  But they work, they work well, and can be surprisingly good performers.  Remember we mentioned earlier that the more wire you can get into the air, the better the antenna will perform?  Well, the long wire antenna is proof of this!  A long wire antenna of several wavelengths will actually demonstrate some gain over a ½ wave dipole!  And it will usually be slightly directional in the direction of the wire run.  Long wire antennas are usually quite easy to operate on all bands, and the higher you go in frequency, the better they will perform.  Indeed, that 325 foot length of wire will perform like a beam when used on 10 or 15 meters.  

In another article, we will discuss the most misunderstood antenna of all: the vertical antenna.  

