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Back Two Issues

Back in the January issue, I went into some detail on how to make a landing/taxi light flasher using a Radio Shack power relay.  I also said that there was a better way to do it using power transistors, and that I'd come along in a later issue and share that design with you.  This is the second and last installment on that design.

Some Preliminary Thoughts

This design comes in the vein of my German grandma Josie who said, "Too soon ve grow old, und too late schmart."  The last relay-based design (January) suggested that you mount the relays out by the landing lights and run heavy wire to them.  Duhhh.  You've already got heavy wire running out to the lights.  All you really wanted to do was put this flasher switch in parallel with the existing landing/taxi light switch.  It is a lot less wire, and a lot less weight to put the relays or this transistor switch right behind the instrument panel near the existing landing/taxi light switch(es).  Sorry about that brain phfft.   Sometimes it takes us a few design iterations to get smart on this stuff.  Thanks for the warning, grandma.

So what we really want to do is to use a transistor switch in place of the relay contacts.  There are several good reasons for this -- the transistors aren't near as electrically or mechanically noisy as a relay, they have a theoretically infinite lifetime, and they are a lot smaller and cheaper.

My first attempt was with a regular old two-fer-a-buck silicon bipolar transistor.  To make a short story shorter, I lost too much voltage in the "Vce-sat" drop, even in saturation of the bipolar device.  We were running an amp of control current to light 8 amp bulbs, and things were getting real warm in the box.  I hemmed and hawed for about a week and finally decided that the only thing that was going to really work was a good field effect transistor (FET).  FETs control a bodacious amount of current with microamps of control current, they have a very (very!) low saturation voltage loss, and they are self-regulating in that too much heat just shuts them down instead of blowing them up.  After a few dozen hours of poring through design manuals, the International Rectifier IRF5305 became the device of choice.

The Design

I wanted to use as much of the January circuitry as possible, so all I did was add an inverting amplifier (U1D)  which was an unused op amp section out of that same package that we used in January, and a few odd capacitors, driver transistors, and resistors.  U1A is a one-pulse per second (1 Hz.) square wave oscillator.  U1B simply takes that square wave, rounds off the noisy sharp edges with C3, and drives the taxi light FET switch Q2 through driver transistor Q3.  It also drives the phase reversal amplifier U1D, which drives the landing light FET switch Q1 (through driver Q4)  so that the taxi light and landing light are in the classic "copmobile in chase" alternate lamp flashing mode.  (If you want them both to flash simultaneously instead of alternately, don't install R1, R12, R13, and C1 and run R2 to the output of U1B.)

How Does It Perform

It performs magnificently.  The measured voltage drop at 8 amps across the FET switch is about 0.4 volts, which is a power loss of about 3 watts, hardly enough to make the little rascal even get warm.  You will note, though, that I mounted the FETs to the PC board as a small efficient heat sink to keep them well within their ratings.  You must use a transistor insulating washer kit between the transistor and the ground plane of the board, as the tab of the transistor case is connected to the drain terminal of the transistor.  Thermal grease ("goose grease")  between the transistor, heat sink, and PC board is a very good idea (that's the goopy white stuff in the photos -- keep it off your clothes, it will NOT wash out in the dirty clothes).  You also need to use a terminal strip for the input/output wires rather than running them directly to the transistor leads.  Flexing of the wires will eventually break the transistor leads off.  If you don't use a pc board for your construction, use a small heat sink to keep the FETs from getting too hot -- but remember, the drain of that FET is connected to the mounting tab.

Some Final Thoughts

The CL-11 inrush current limiters get hot.  They get DAMNED hot.  You might want to put them out by the landing light in more of an open air space than near the instrument panel mount flasher.  It isn't that they are going to burn up (they don't work until they get hot) but they can do thermal damage if a wire is inadvertently laid across them.  Getting them out into the wing cavity or the nose bowl keeps them away from most of the delicate stuff in the cabin.

The current limiters lose about half a volt.  The FET drivers lose about half a volt.  The landing/taxi lights may not be quite as bright with both current limiters and FET flashers as with nothing in between, but the tradeoff of long life and reliability is the consideration.  My engineering balance goes with the limiters and the FETs.  Your mileage may vary.

These are MOSFETS.  They do have an incredibly high input resistance, but they are also static voltage sensitive.  Don't shuffle about on the carpet and then touch one of them, because they can frap with static voltage.  When you take them out of the static preventive bag, put them in the circuit immediately.

I've got good news and bad news.  The bad news is that I can't find anybody in the country that will sell these FETs in onesie-twosies.  Purchases of 75 per order is about the best I can find.  That's a lot of transistors.  The good news is that my little avionics company (RST Engineering) is going to use this device in our new lamp dimmer, so we have a few buckets of them in the stock room.  And, I use the current limiters and a nifty little heat sink in other designs, so I've packaged up a mini-kit of two FET transistors, two CL-11 current limiters, two transistor mounting kits, and two heatsinks into a package that we will make available at a nominal charge ($16.95+s/h at press time).  Just give us an email or a call and we'll get you one out -- reference our mini-kit #5331.

Where We Are Headed

I thought next month might be very appropriate to get back into the avionics stuff and away from the electricals and engine stuff.  I'll see what I can do about rigging up a small test box to test your aircraft transmitter using lamp bulbs from the auto supply store as a dummy load.  Then maybe a high-gain antenna for your scanner or handheld, a military headset converter, an update on the Kitplanes 1988 article on capacitive fuel gauges, and so on.  Any suggestions?  I'm always open to new ideas.  

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.

