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There are tens of thousands of airplanes flying around today with moosey old rheostats controlling the panel light brightness.  Now, that's not all bad, in that those old museum pieces were pretty well built.  However, they are only mechanical devices and they can and will eventually burn out.  I just went and priced a new one from the only manufacturer left making them -- $50 a pop.  Buy it through your Cessbeemooiper dealer and I'd bet you'll pay a good hundred buckaroonies – IF they can still get them from their original sources.

(Author's Note:  This series will concentrate on the INCANDESCENT bulb dimmers.  For a good LED dimmer design, see the October '00 issue of Kitplanes Magazine.)

The funny part is that you can make a replacement for that old clunky rheostat for much less than a $10 bill (*).  Or, if you are designing your new airplane from scratch, you can make the instrument panel incandescent lamp dimmer for less than a tenth of what you would spend on a storeboughten unit.  Not only that, but you can design in stuff that the off-the-shelf design hadn't even THOUGHT about.

Tell you what, let's make this a two or three-parter.  This month is the elementary stuff.  In the March issue we put in the good stuff for making it bulletproof.  May starts with some ideas on how to make a switching supply to get the efficiency up where it should be.

The fundamental  concept behind any dimmer is to limit the current through the bulb to something less than the rated bulb current.  If we can limit the current, then the bulb filament will not have the brightness that it is rated for, and the lamp will appear "dim".  The problem with any "linear" dimmer (one that does not use switching techniques like the LED dimmer or the one I'll show you here in May) is that the device used as a current limiter gets hot.  That's the reason that the old rheostats burned out at one end or the other.  That "hot" was all dissipated in one small area of the winding and it got much hotter than it was rated for.  This dimmer we are going to design is going to get hot, too, but the heat will be all dissipated in a hefty power transistor.  Not only that, but by using an inexpensive "Power Darlington" transistor we can get rid of the normal high-wattage control resistor inherent in a single-transistor design.

Let's think about some things we might like to see in our very simple dimmer.  How about just five parts – the Darlington power transistor, a single range-set resistor, a driver transistor, bias resistor, and the control potentiometer.  We can control the brightness of the lights with either a current sourcing or a current sinking design – that is, the light bulb can be connected to the + supply on one lead and the dimmer will provide a varying resistance from the floating lead to ground or we can ground one side of the bulb and supply the other side with voltage.  We ought to design one of each just to cover all our bases (pun intended, a transistor has three terminals, emitter, collector, and base).  Finally, we'd like to put this in a cheap enclosure of some sort to keep the nasty stuff out of the innards as well as provide some sort of heat sinking for our transistor – and I'm going to leave the cheap enclosure to you.  After all, it has to fit into YOUR airplane.

Here's the drill on this dimmer.  Q1 or Q3 (depending on whether you build the grounded or floating version) has to be heat-sunk to a pretty hefty piece of metal.  If the enclosure you are making for this dimmer is metal, then buy a cheap "Shack" transistor mounting kit (276-1373) to insulate the transistor electrically and connect it thermally to the metal chassis.  Or build the device totally on a heat sink like the Shack's 276-1368.

One thing you may want to adjust experimentally is the value of R2/R5.  If you draw the design center value of 1 amp for your bulbs, the value 10K ought to be just about right.  However, if you draw considerably less than this, you may want to raise the value of this resistor so that the control range is full bright at one end and full dim at the other end.  While it won't make it full-time short circuit proof, raising this resistor value will help to alleviate the instant release of the holy smoke from Q1/Q3 if you slip with the screwdriver for a second or two.

Questions from the audience –

Can this unit be modified to work on 24 volt airplanes?  Sure.  The output rating drops to half an ampere, and the value of R1/R6 is increased to 560 ohms.  Other than that, no changes are necessary.

Can you make it so that it is really short-circuit proof?  Sure.  In the February column we'll use an opamp and a few more parts to make it so that the output can be continuously short circuited and the dimmer will survive.

Is there a kit of parts available for this design?  No, but if there is enough call (say, three or four emails) for a pc board, I'll lay one out and post it for download.  The only caveat is that you are going to have to be able to read a Traxmaker or Protel file to make the artwork.  I'll translate it to a .dxf file also, but I don't guarantee that the traces and such will come out the way I intended them.  The parts are all available at The Shack, Mouser, Digi-Key and most decently-stocked industrial electronic distributors.

What did the (*) asterisk in the second paragraph mean?  Best bar bet in the world.  Without looking, tell me the name of the president pictured on the $10 bill.  Answer next month.

Speaking of next month…

I've taken that idea from the November column, the one where we get a moving map and aviation navaid GPS from a Palm Pilot and a cheap GPS receiver one step further.   It seems that there is another software company that makes a Palm program that will do all the good GPS aviation stuff AND let you input your own scanned in maps.  Now couple that idea with a new company that is providing pre-scanned sectional and WAC charts and we have the makings of a really great aviation moving chart with either sectional or WAC data on it, plus all the other goodies that the original program had like distance, time, and the like.

Then the program I reported on last month has had some interesting upgrades.  Now it has a Hobbs meter, a maximum altitude memory, maximum speed, and a lot of other memorized data that might be useful to you.  

See you next month…

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.

