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Foreword

This column was supposed to be second in a series of landing light flasher designs.  I just wasn't happy with the first prototype I made (too much voltage loss) and so I am trying some new, and better (and cheaper) parts.  Unfortunately, the parts haven't made it by mule train up here into the boonies yet, so I'm hoping by next month to have your promised flasher design.

An Oldie But Goodie

Every time I think that there isn't ANYBODY that has heard about a old, good idea, I find a dozen folks asking me "how does that gizmo work?".  I've been making wireless FM microphones since Eisenhower, and yet when it came time for us to do the annual fly-in a couple of years ago, the call went out for a way for all the folks in the general attendance area of the airport to be able to listen to the local Unicom frequency.  The original thought was to round up enough handheld aircraft band radios, turn the volume way up, and put them in strategic places around the airport.  That (a) got expensive real quick and (b) was a problem with theft.  When the idea of using a low-power wireless microphone to rebroadcast the FBO base station unicom around the airport on plain old crackerbox FM radios came up, it was almost like Marconi himself had made the suggestion.  When I was asked if I could design such a contraption, I sort of giggled under my breath, muttered something about "the difficulty of quartzian modulation of quaternary hyperspace", dusted off a forty year old idea, put some new parts in to make it more stable, lo and behold, a low-power FM transmitter.  Legal.  Cheap.  Works like gangbusters.

The Usual Weir Two-Fer

In and of itself, this idea wouldn't rate AeroLectrics column fare, but when I saw that it could be used to test an aircraft headset or microphone as well, it seemed to rate at least a retest and "play with" to make it you-all friendly.  Oh, boy, did it.  We put some goodies that we never had the time to design into this circuit before, played with range, efficiency, smaller, lighter, better, and all of that good stuff.  This one is, by my standards, a real keeper.

A Warning

This project is the most complex project that we've ever done for this Kitplanes column.  It will require you to use short leads in the RF section and some care with lead lengths throughout the project.  However, for less than $10 parts cost (exclusive of chassis and audio connectors) it will be one of the things you keep around in your bag of tricks for a long time.

The Legalities

The feds (FCC 47 CFR part 15) tell us that we can't broadcast on the FM radio frequencies...unless...

(a)  It is a homebuilt project that you've never made more than 5 of;

(b) isn't made from a kit;

(c) doesn't radiate much (*) power.

(*) "much power" is fairly well defined in the regulations.  However, I've tested this kit using the best engineering practice I know how to use, and if you follow the schematic, use the antenna I show, and don't mess with the power supply design, it will meet the spirit and letter of the law.

How It Operates

There are three audio inputs that will modulate this transmitter.  One of the audio inputs is for a "Shack" electret microphone.  These can be had for less than  $2 from the Shack, even less from Mouser and Surplus Joe's.  The other two inputs are what are called "line level" inputs, which is about what a standard aircraft headphone circuit likes to see.  600 ohms at a volt into either the "left" or "right" line level input will fully modulate this transmitter.  Why did we provide two of them?  In the last request from the fly-in group, somebody wanted to broadcast the "canned welcome" output of their computer sound card and that has both left and right channels.  The line level inputs mix these stereo inputs back to monaural, then modulates the transmitter.

The twofer finds that a standard aircraft microphone and an electret microphone from the Shack are pretty close to identical.  You plug your aircraft microphone (or the mic plug of your headset) into the "mic" plug, and you can run a very real test on whether your aircraft microphone is working by listening to yourself on your home (or auto) FM radio.

Design Features

The idea was always to make it simple and cheap, but there are some added features that we designed in that make it a lot better for a little money.

One of the new goodies is a "fine tune" adjust that you can access from the front panel.  In older designs, I was always fiddling with the coil and a hobby knife, trying to adjust it "on frequency" to an unused channel.  Between squeezing the coil with pliers and prying with the knife, I could get it close, but never right exactly on-center.  The external "fine tune" potentiometer (R1) allows well over 1 MHz. of continuously adjustable range so that you can put the unit spot on your chosen channel.

I made a design decision before I started not to use a variable capacitor to set the center frequency.  Even from the "cheap" sources, variable capacitors are still $2-$3 apiece, and that is just a little much for this project.  What I did was to figure out a circuit that would tune from 88 - 100 MHz. with a 7-turn coil, 90 - 105 MHz. with a 6-turn coil, and 100 - 110 MHz. with a 5-turn coil.  The idea is to find a "quiet" channel on your FM radio, build the coil to cover the band that you want, and then squeeze or spread the turns to get "close" to the desired frequency.  The "fine tune" adjust is then used to set the unit spot on frequency.

Coil forms are always expensive, so I used a rather large gauge wire and a drill bit as a form.  If you wind your coil with #18 wire on a quarter-inch drill bit, you will find that it is quite rigid and stable.  After you find your chosen frequency and have "diddled" your coil on frequency, a thin coat of fine clear nail polish on the coil will keep the jigglies when you drop the case from moving the frequency around on you.

The antenna deserves some mention.  The elements are all made from "Romex" house wiring, 14 gauge.  I'd have used more of the #18 wire for the antenna, but it just wasn't QUITE stiff enough.  #14 bare copper cut from house wiring made it quite stable and usable.

I sort of left the power supply up to you.  The unit will work quite nicely on anything from 8 to 24 volts.  If you want to use a transistor radio battery, it will work just fine (the unit only draws 14 mA in operation, so a 9-volt battery should last something on the order of 35 hours of continuous operation.  You could run it from an aircraft battery (12 or 24 volt) or from your car lighter socket.  How you get your primary power is pretty much your option, as is how you turn the unit on and off.  Since we were on "one day" operation with the unit, we pretty much plugged in the 9 volt battery and disconnected it at the end of the day.  You may wish to have a switch.  Your call.

Some Last Thoughts

Any VHF RF device is somewhat tricky if you haven't been around this sort of design before.  I was so amazed at the performance of this little goodie that I ginned up a PC board design for you to make in your home PC board shop.  While we can't put the artwork here on the pages of Kitplanes because of space limitations, I'll be glad to post it on (********************Dave help decide******************  I'll post it on the RST home page, the Cyberhangar home page, the Kitplanes home page, you decide and fill this part in.)

If your neighbor complains that you are interfering with a commercial FM station, it is your responsibility to solve the problem.  The FCC is quite clear that any interference from an unlicensed source is secondary to the primary source and you've gotta clean up your act.  Move the frequency away, stop transmitting, whatever.  

I've tested the unit with the specified 2N5770, and I've also tried it with 2N918 devices.  I've not tried it yet with 2N2222s or 2N4400s, but those are the devices we used thirty years ago when we had them in the junkbox.  They OUGHT to work, but you may have to use a SLIGHTLY different number of turns on the coil.

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.

