TITLE:  BATS IN THE BATBOX (Part 1)

ISSUE:  Aug '99

By Jim Weir

Humble Tinker, RST

Keeping The Bats Batting

Keeping your battery up to charge in the spring and summer is pretty easy.  The days are warm, the sun shines a lot, and when we go flying that old alternator alts and does its thing to keep the battery batting.  However, for those 90% of us who have little, if any, opportunity to fly in the late fall to early spring, that poor old battery just sits there and slowly eats itself alive.  With the last couple of El Nino years in Northern California, I've been averaging about one battery a winter at a hundred buck$ a pop.  Yeah, yeah, I know.  Just keep a battery charger on it and I'd be fine.  In the first place, there are weeks on end when the snow is such that our little country airport is shut down and I can't get to the airplane or hangar to turn that charger on and off.  In the second place, I have yet to see an off the shelf battery charger that doesn't eventually boil that battery dry if inadvertently left on too long.  Finally, even if such a perfect charger were available, pulling the cowl or turtledeck cover to get at the battery terminals to connect the charger isn't a fun proposition.

Weir's Twofer

So how do we solve this little problem?  As usual, the art of electronics comes to the rescue.  And every now and again, I just plain old get lucky.  While this article started OUT as a battery charger article, in for free we are going to find a way to tap into the battery system of the airplane for "auxiliary" use...like a portable walkman, or intercom, or GPS, or ?????

Here's the deal.  FAR 21/43 allows us to come DIRECTLY off the battery with a small fuse or circuit breaker to "keep alive" things like clocks and radio memories that would otherwise have to be reset every time we turned the master switch on.  My best research didn't come up with a maximum amount of current that they allow, but good engineering practice leads most of us to use somewhere between a 1 and 5 amp breaker for this task.  In addition, this breaker (just like the master switch relay) is located VERY close to the battery...in most cases bolted directly to the battery case itself.  Point being, be judicious about how much current you suck from this new  "aux" source unless you particularly enjoy in-flight breaker reset in an inaccesable place in the airplane.

The Drill

So what's the deal on the charger?  Well, if that breaker allows  the clock to suck juice with the master switch off, it will also allow us to use that connector to flow juice back INTO the battery with the master switch off.  Got it?  In flight, you use the power connector to run your GPS, but when you get back to the hangar you plug a small charger into the same connector and keep your battery trickle-charged all the time.  A real twofer.

Where to mount our new connector, and what style to use?  Since most of us have gotten smart and taken the cigarette lighter out of our panel for both electrical AND health reasons, there is most likely a botch button (hole plug) where that old lighter used to be.  A metric power connector (cheap at both The Shack and Mouser) will fit very nicely into a hole drilled into that botch button.  Since most of the "wall warts" (DC power adapters) come with a connector that measures 5.5mm OD and 2.1mm ID, and since there are plentiful supplies of both the plug and socket in this size, it makes good sense to use this style of connector for our new aux power system.  (Part numbers are at the end of this article.)  If you choose to use the recommended Mouser part for the aircraft side connector, it fits perfectly into a regular old half-inch diameter hole drilled in that botch button.

Just Charge It

And the charger?  Well, for THIS month, let's just use the charger as it comes from the store.  Knowing that our "12 volt" battery really likes to see 13.8 volts or so at full charge, we need a charger that will put out at least this amount of voltage at some reasonable current.  I've measured several inexpensive Mouser chargers, and for my money ($5.49) the 12 volt 500 mA charger is my choice.  Now hear this:  this charger is completely unregulated.  At no load, the charger voltage is 16.5 volts and only drops to our desired 13.8 volts when you are drawing about 300 mA from it.  If you leave this charger on your battery continuously, you will boil the battery dry.  Me?  For the time being (until next month's issue comes out with our neat little regulator) I'll plug it in when I go to work in the morning and take it off when I come home at night.  Once or twice a week with this routine keeps the bats spinning in their little belfry quite nicely.  Besides, it gives me an excuse to go airport bumming.

Refinements

I don't care how careful you are, you are some day going to short your aux power wires together and blow the "clock" breaker.  And, as we noted earlier, this breaker is not accessible during flight.  Here's a refinement that will keep this from happening.  Let's just say for grins that you have a 3 amp breaker on your battery box.  If you use a 2 amp breaker on this aux power connector that is accessible in flight, when you inadvertently make the boo-boo it will blow this smaller breaker on the panel rather than the large breaker on the battery box.  Understand?  The short will blow your new panel-mount 2 amp breaker so you don't have to climb into the tailcone to reset your 3 amp breaker.

If you aren't going to make the regulator next month, you might invest in one of the cheap Shack digital voltmeters (22-802  $25) and monitor the charge voltage with a Y-adapter or clip leads under the panel to keep from overvoltaging the battery.  A fully charged battery will measure 14.2 volts at 0 degrees F (-18C) to 13.6 volts at 100 degrees F (38C), with a straight line between these two points.  (We'll draw this line here for you, but we will also make our electronic circuit next month do this temperature compensation for you.)

Parts is Parts

The panel mount socket part of this connector is a Mouser 163-4302 (RS 274-1582).  The mating cable plug for this socket is Mouser 1710-2131 (RS 274-1569).  The charger is a Mouser 412-112054 (you (I)might(i) be able to use the RS 273-1652, but I haven't tested it).

Next, Please

Somehow we are going to have to keep from plugging and unplugging this charger to keep from boiling the battery dry.  We are going to have to compensate for the fact that temperature causes the optimum battery voltage to vary.  Tune in next month to see how less than $10 in parts will keep your $100 battery happy.  Same bat page, same bat magazine...  

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.

Photo Log

1.  KP9908A.jpg     The "keep-alive" circuit breaker mounted on the battery box.  It took me ten minutes to get the airplane apart to get this photo.  You'd spend the same amount of time getting to the breaker if you happen to pop it accidentally without the extra breaker discussed in the article.

2.  KP9908B.jpg     The original panel with the small black plastic "botch button" in the center.

3.  KP9908C.jpg   The botch button drilled out and a small power connector installed.  You can see the relative smallness of the connector by reference to the #6 screwhead just to the right.     
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