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Last month (Nov '99 Kitplanes) we looked at an easy to make COM antenna.  This month let's tackle the NAV equivalent of that COM antenna.  Before we do the antenna, though let's talk for just a minute about this NAV band.

The VHF nav band extends from 108.00 to 117.95 MHz..  Inside that band are the VOR (Very high frequency Omni Range) navigation stations and the LOC (Localizer - horizontal guidance) component of the ILS (Instrument Landing System).  To go a little deeper, the LOC stations are on odd tenth MHz. channels (108.1, 110.9, and so on) from 108 to 111.9 MHz..  On the even tenth MHz from 108.0 to 111.8 we have the low power, or so called "terminal" VORs.  From 112.0 to 117.95 are the en-route or high power VORs on both even AND odd tenth MHz. plus a few oddball VORs on the 50 kHz. split channels.

Now, one other bit of information that will be helpful later on in this design is the fact that the GS (glideslope -- vertical guidance) frequencies are almost exactly three times the LOC, from about 330 to 335 Mhz..

OK, so let's make this antenna.  Remember last month how we made the com antenna out of a piece of scrap fiberglass and some copper tape strips?  No reason not to do exactly the same thing, but since the NAV band is just about half as wide as the COM band, we aren't going to have to use the double-wide trick to get the antenna to cover that narrower frequency band.  And, while the COM antenna only took a single element above the ship's metal "ground plane" skin, the NAV antenna needs to be a balanced antenna without reference to any metal of the aircraft.  While the center of the antenna can be in the midst of the ironmongery (witness the VOR catswhiskers on the vertical fin of every Cessna ever made), it isn't necessary to do so.  What is necessary is to get the tips of that antenna away from the metal of the airplane.  Again, go look at a Cessna vertical fin for the idea.

Photo 1 shows how I made the test antenna out of fiberglass, copper strip, and a piece of scrap plywood.  The only critical element here is the length of the copper tape antenna elements -- 22.8" each side.  If you want to use cardboard instead of fiberglass or rock maple instead of plywood, by all means give it a try.  It will certainly work electrically just fine.  How it works mechanically is strictly up to you...I'm only versed in electrons, not structure.  Again, the test antenna on the Grass Valley antenna pattern range (and hot tub) shows a rather broad dip in "goodness" at the center of the nav band (113 MHz.) and a very shallow increase in "badness" as we go out to the band edges.  Again, since the nav band is only 10 MHz. wide, this 0.5" wide copper tape gives us excellent bandwidth performance.

Now for a couple of the tricks of the trade.  One, a lot of you don't want to use flat fiberglass strips for a variety of reasons...weight, flutter, aesthetics and the like.  Here's a picture of the same copper tape installed on a 0.25" diameter wooden dowel.  Guess what?  It works just like the flat fiberglass, and given that round holes are easy to bore in the mounting block, a lot easier mechanically to fabricate.  The only problem is getting the balun (see next paragraph) to wire to the antenna elements so that the elements are half an inch or so apart at the center of the antenna.

Like all balanced antennas being coupled to unbalanced cable, we need to make a balun (BA' lohn) to couple the two together.  Now for fiberglass ships, I totally believe in the ferrite toroid balun scheme that I've used for over twenty years with phenomenal success.  However, for a metal plane antenna like this, and where I'm not all that concerned about making a "bump" in the nice smooth fiberglass finish, I'm going to use a coaxial cable balun for this design.  Now watch carefully here, nothing up my sleeves but my sleeves...

The elements attach to the coax outer shield braid, nothing else.  The center conductor doesn't attach to anything at the antenna end.   Yet the darned thing works better than any other nonferrite balun design I've ever used, and gives you  lightning or static protection in the bargain (both antenna elements are grounded for DC and low frequencies).  To boot, all it costs you is a rather insignificant 16" length of coaxial cable...about two bits worth at The Shack prices.

Now for another Weir freebie.  Somewhere in this incessant line of patter I dish out, you've probably heard that antennas are made "a quarter-wave long".  That's what I teach the freshmen.  99% of the time that will be all you need to know.  The grad students get the real skinny...antennas are made an odd multiple of a quarter wave long.   Now since 1 is a perfectly good odd number, one quarter wave will work just fine.  But the antenna will also be good at three quarter waves (and five quarter waves, and seven...and so on).  In particular, it will be good at three quarter waves, and this is splat in the middle of the glideslope band.  In making your good VHF NAV antenna, you have also made a very excellent glideslope antenna.  Perhaps in a couple of months we could go into how to make a splitter to snitch the glideslope signal from this antenna, but for right now, understand that a lot of manufacturers sell a "coupler" box that will split the glideslope signal and couple it to a separate port for the glideslope receiver.  (Buy one if you must, or keep coming here and we'll make one for less than $5 in parts cost in a future issue.)

As I write these words, I'm just home an hour from the Castle EAA West Coast FlyIn.  Good show, good folks, good forums.  In one of those forums, I was asked if there was a way to do a homebuilt permanent mount GPS antenna for less than the hundreds of dollars the manufacturers are asking.  Yes, and I'll do that article early next year.  Also next year you might be looking for the landing light flasher, the automatic pitot tube heat controller, the military headset converter, and a few other goodies that I've got in the back of my head.

Have a Happy New Year, and whether you believe the millenium is changing this year or next year, it is a great reason for having TWO millenium parties.  Until then, just remember that the Dark Ages were caused by a Y1K problem.

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.
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