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By Jim Weir

Humble Tinker, RST

A CHEAP METAL AIRPLANE COM ANTENNA

(No, the ANTENNA is cheap, not the metal airplane.)

 For twenty-some years now (ever since Burt let me crawl around the insides of his plastic Viggen at Oshkosh '77) I've been publishing articles on plastic-plane antennas.  However, as I perused the pages of a recent airplane parts catalog, I was rather surprised when I glanced at the regular old fiberglass "whip" antenna pricing.  Yowp!!  The better part of a Franklin Bill for one of those little rascals.  How about we do one for less than $5 worth of parts?

THE BASICS

While Plastic Plane Antennas are generally made out of a "dipole", which is two quarter-wave elements in line with one another, a metal plane antenna is just half of this -- a quarter wave antenna above a (theoretically) infinite sheet of metal.  The construction of this "ground plane" antenna isn't so much electrical as it is mechanical -- this rascal is out in the breeze and wants nothing more than to disassemble itself from the airframe.  How you keep this from happening is up to you; all I'm going to show you is the electrical design and a little tiny bit of the mechanical stuff.

THE DESIGN

A quarter wave metal rod over an infinitely big sheet of metal is called a "ground plane" antenna.  The sheet of metal simulates the earth (ground) and it is a flat, or "plane" surface.  I had somebody come up to me at Oshkosh this year and ask if the antenna was a "ground plane" antenna, would it work equally well for an "airborne plane".  Sigh.  The "plane" in this instance refers to the flatness of the surface, not a contraction of the word "airplane".

Of course, the fuselage (whether it be metal tubes or sheet metal) isn't infinitely big, but for the purposes of this antenna, it is so big relative to a quarter wavelength that it is considered infinite.

The "metal rod" is nothing more than a couple of insulating strips (fiberglass, acrylic, or plastic of some sort) with a couple of strips of copper tape inside the strips.  The insulating strips have ABSOLUTELY no electrical function; they are simply there to support the copper tape. They only need to be long enough to enclose the tape, but they can be as long and as wide as needs be to make your mechanical design work.

I used two pieces of copper tape for one reason and one reason only --bandwidth.  Without going into a long song and dance, let me just state a fundamental axiom of antenna design:  "The fatter the antenna, the broader the bandwidth.".  Now that may not be exactly how the textbook says it, but the basic idea is there.  And to increase the bandwidth still further, I cut the copper tape into different lengths to try and make the antenna cover both the low and the high end of the aircraft com band (118-137 MHz.) equally well.

MECHANICAL STUFF

I have only shown the most rudimentary mechanical construction -- an aluminum baseplate and the radiating element fiberglass supports silicone-sealed to the baseplate. How you fair the baseplate into the supports and how you fair the supports themselves is strictly up to you.  However, I will be happy to publish any photographs and information you may wish to send me on your particular clever mechanical construction on the company website www.rst-engr.com

One thing I absolutely must tell you, though.  The aluminum baseplate must make good electrical contact through the mounting screws to the groundplane.  If that means spot facing or back cutting the insulation of the fairing to the baseplate, so be it.  Whatever it takes.  The reason I said that the baseplate would make a good connection through the mounting screws is that you need a ...

... waterproof gasket to keep the rain out of the fuselage.  Me?  I use the baseplate as my template and then a thin layer of "Insulating normal natural electromagnetic rubber To utilize baseplate effects" (Inner Tube) cut to fit.  If you want to cut your gasket out of some conductive material (like the thin conductive foam we use for integrated circuit handling) have at it, but I haven't seen data that shows that this really helps the design.

 GROUND PLANES

As we said above, a ground plane is theoretically made just like the earth -- infinitely big in all directions from the base of the antenna.  And, as we also said, no airframe in the world (not even a 747) is infinitely big.

The antenna wants to be in the center of this ground plane.  Now it doesn't really matter whether this ground plane is a solid sheet of metal or the confluence of a whole lot of metal tubes at the base of the antenna, the antenna wants to be in the middle of this ironmongery.  If the antenna is not in the middle of the ground plane, the signal will be stronger in the direction of the ground plane and weaker in the direction of no groundplane.  Think of an antenna mounted on the roof of your car.  If you mount it in the dead center, you will get radiation in all directions equally.  If, however, you mount it directly over the driver's head, you will get poor performance ahead of and to the driver's side of the vehicle, while to the passenger's side and rearward the signal will be enhanced.

If you are making a tube-and-rag airplane (or a toothpicks and tissue paper ship), you might want to consider something other than a confluence of tubes to put your antenna for some structural reason.  No problem.  Just weld or bolt a mounting plate onto the structure where you want the antenna and put a simulated ground plane made from copper tape on the INSIDE of the fabric.  As shown in the photo, this ground plane can be made from 4 strips of long copper tape and 4 strips of short copper tape. (Note that the lengths of these strips is exactly the same lengths as the radiating elements.)  Be sure to solder these tapes all together with another strip of tape and then DIRECTLY to the baseplate of the antenna with nothing longer than a quarter-inch of screw between the baseplate and the ground plane.  If you are putting the ground plane on the inside of a plywood skin, reduce the lengths of the elements by the thickness of the plywood for wood thickness in excess of a quarter inch.

 WHITHER?

Can we do a VOR/LOC antenna the same way?  Sure.  Next month.  See you there.

 Author's Note:  Jim Weir is the chief avioniker at RST Engineering.  He can be reached by email at jim@rst-engr.com  but prefers to answer questions in the newsgroup rec.aviation.homebuilt.

