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Batter Up

Last month we came to some conclusions regarding that hundred-dollar lump of lead we carry around in the battery box.  First, if we don't do much flying over winter, the lump of lead turns to poo.  (Poo, that's a technical term for "spend money").  Second, if we are going to try and keep our battery full of bats, then we had best figure out a way to compensate the poo-batt-inator charger for temperature variation in full battery voltage.  Finally, it would be really nice to be able to plug in the charger to the battery and leave it in confidence that when we come back a month later, the battery will be neither dead nor boiled dry.

The Poo-Bat-Inator

Whenever the words "keep things charged automatically" come to ear, my first reaction is "battery charger".  Yet, as we discussed last month, the cheap chargers on the "Q-Mart" shelves really weren't intended for months-at-a-time connection to a small aircraft battery.  And, last I looked, the ones on the shelves at my local 'mart still had a $40+ price tag.  Howsabout we do it for much less than half of that -- and in the bargain put in a little temperature compensator so that no matter if it is -20 to +50°C (-5 to +125°F) that the battery will be kept to it's best charge voltage for that temperature.  (Yes, the unit will probably work below and above these temperatures, but the parts I chose for the design are only guaranteed to these limits.  It may, and it may NOT work above or below these temperatures.)

Building On The Cheap

The schematic diagram accompanying this article shows how this simple yet effective charger is built from one IC, a couple of transistors, a few diodes, and a handful of resistors and capacitors.  As I said in the June issue, none of these parts is really critical, and I gave you both the source for the parts as well as their pinouts in this issue as well.  The photograph shows my preferred method of "one-time dead-bug" construction using a piece of scrap PC board.  If you don't have a shop in town that makes PC boards, you can use any of the dozen varieties of PC board versions for sale at the 'shack.  The box itself that fits this project nicely is a 'shack 270-1803 with the PC board simply bolted directly to the aluminum cover.  The only part I didn't cover in this June issue is the variable voltage-set resistor, and all three sources (RS, Mouser, and Digikey) have cheap parts...for reference, see the RS 271-280 series or the Mouser (Piher) PT10V series.

Making It All Fit Together

As we said last month, we were going to mount a 2.1 mm female power connector onto the aircraft instrument panel and plug a 12 volt 500 mA "wall-wart" power supply with a mating male 2.1 mm plug into it for non-automatic trickle charging until we could get this little gem of a charger built this month.  What we now have to do is make the input on this month's charger a 2.1 mm female and the output a 2.1 mm male.  That way we can simply unplug the charger from the instrument panel, insert this charger in series, and the whole shebang will work without any other connectors or adapters.  And, should the charger ever fail, we can simply unplug the charger, plug in the non-automatic charger to keep the battery up to speed, and take the charger home to the fixit shop.

How Do We Know It Works

To do a proper test setup requires the battery shown in dotted lines on the schematic, as well as a voltmeter.  The battery should be a fairly decent small 12 volt battery in a state of moderately low charge, either the one out of the airplane (or the one in the airplane, if you've got the cojones), or a tractor, snowmobile, or other small battery;  an oscilloscope is nice but not necessary.  Plug in the wall wart to the charger input.  Note that the green "connected" light lights.  The yellow "charge" light will also probably be lit.  At the output pin of U1-2, rotating the "voltage set" control should vary the output voltage of this IC from about 7.5 volts to 9.5 volts.  It isn't important exactly what these voltages are, but you should get about a 2 volt variation somewhere between 7 (low) and 10 (high) volts.  Similarly, at the (+) input of U1-1 (where the 10 kΩ resistor coming from the zener diode chain hooks into the IC) you should have about 7.8 volts.  At the output of U1-1, you should be able to set this output from near ground (> 1 volt) to near + supply ( >10 volts) by rotating the "voltage set" control.  When the output is near ground, the "charge" light should be off.  When the output is greater than about 1.5 volts, the "charge" light should be on.

Now patience, patience.  You only have to do this once.  Put your voltmeter across the battery.  Turn the "voltage set" control until the light just barely comes on full brightness.  Wait an hour.  Measure the battery voltage.  If it is up to your normal full-charge voltage for the temperature at which you are doing this test, then the test is over.  More likely, the battery  will not be at full charge.  Bring the "voltage set" control up until the light barely comes on full brightness again.  Remeasure.  When the battery is at your desired full-charge voltage in accordance with last month's voltage-temperature curve, the test is over.  

When the test is over and the battery has remained at the desired temperature/charge voltage for an hour or more, set the output of U1-1 at 0.8 volts and bolt the thing together

If you overshoot, don't worry.  Just back the "voltage set" control off a bit, wait for the battery to self-discharge, and then slightly increase the voltage.  Back and forth until you get the voltage you want.  Set the U1-1 output at this point to 0.8 volts, bolt the box together and enjoy.

Mil-Spec MIL-TDD-41

(MIL-TDD-41 is the mil-spec we use when we send the botched prototype back to the machine shop -- it means "Make It Like - The Damned Drawing  - For Once).  So you want to test your little jewel over temperature to see if it REALLY does what we said it would do...OK, but you've got to use my tried and true milspec ("my ignorant little system probably environmentally correct") way of doing things.  Put your battery and your charger into your chest freezer.  Run a couple of leads out through the freezer lid grommet for power and test.  Use a regular old chest freezer thermometer, most of which are remarkably accurate.  After a few hours at minus 20°C (or whatever your freezer is set for), measure to see if the voltage is tracking the curve we published last month.  When you prove to yourself that the cold side works, bring the battery and charger slowly back to room temperature and let them sit for a day.  To run the "hot" test, put the battery, the charger, and a reasonably small (25 watt or so) light bulb all in a file drawer along with another room type thermometer.  Look at the thermometer every hour or so, and when it gets to 50°C, take the measurement again.  (Note -- a metal file drawer,  not a wood drawer, is recommended for this test.)

Where From Here

When I was lying on my back in the belly of the 182 wiring this thing up, I wanted nothing more than a voltmeter that talked to me...not necessarily with a voice, but with a "buzzer" like the continuity checker on most of the cheap voltmeters on the market.  I didn't have the luxury of moving my head around (it was wedged FIRMLY between the rudder pedals) to see if the terminal I was working with was REALLY the +12 line or if I had miscounted a line.  And, if the thing could be rigged with a few lights that told me the actual voltage in half-volt increments from 10 through 15 volts, boy wouldn't that be a handy thing to have while you are hanging upside down in the airplane.

And then somebody else wanted a cheap way to flash the landing lights.  No, not make them naked with little trench coats, but to flash them on and off in the pattern for recognition.  Shucks, that ought to be a simple one.

Me?  I've got an annual this year with an AD that involves disassembling the mags.  That involves retiming the mags.  That means a mag timer, and those suckers are expensive on the open market.  Howsabout we do an electronic mag points timer for less than $10.

More, you want more?  OK, I'm keeping a list.  Other than these three, what do you want this column to do next year?  Within reason.  Simple and dirty.  Just email me, or even better, meet me on the newsgroup and we'll talk about it.

Jim

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.   Jim is also the president of EAA Chapter 1248, the CyberHangar chapter.  Come meet us on web page www.cyberhangar.org 

