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Humble Tinker, RST

By the time you accumulate a few hundred hours of earth-fanny separation, you generally have scared the wits out of yourself half a dozen times or so.  In my experience, the scariest pucker-factor enhancer is a close sharing of the same sky with another flying machine.  (Ever wonder, by the way, why they call it a "near-miss".  In my way of thinking, it was a "near-hit".)  At any rate, anything that might cause us to see and avoid another aircraft, or have that aircraft see and avoid my bird is much to be desired.  One of the things that makes any object stand out from the background is flashing lights.  Whether it be strobes, rotating beacons, or flashing landing lights, anything that makes the light non-continuous draws attention to the object to which it is attached.

I can't do much about strobes and beacons, but I certainly can come up with an inexpensive way to flash the landing lights.  And, if I do the job right, free for the making will be a circuit that will add many, many hours of life to the landing light bulbs.  Let's go down a laundry list of things we'd like to see in a "perfect" landing light flasher:

(  Cheap.  Well, inexpensive, anyway.

(  Reliable and failsafe

(  "Clean" from radio noise

(  Easy to construct

(  Readily available parts

(  Simple to maintain

So with this list of design goals in mind, it seems to me that we need a "two-parter" to do the job right.  That is, this month will show the very cheap, low-tech way of achieving these objectives.  Next month we'll show a slightly more "modern" way of doing things but that won't have quite the failsafe mode of the old-fashioned way.

This month's version uses a relatively cheap "Shack" relay for the switching element and an inexpensive IC-transistor combination for the flasher mechanism.  The schematic that goes with this column shows the details of how the circuit is constructed and the photos show the detail of the mechanical construction and the installation into a typical spam-can type of installation.  We'll talk a bit about the technical details of both in a bit.  First let's see how the circuit as drawn meets our design goal list above

(  The relay (RS # 275-218 &275-220) is the expensive part of this design at $9 for both relay and socket.  The IC, small parts, case, and connectors add another $10 or so for a grand total of somewhere in the vicinity of a $Jackson bill.  And, the design was intended to be used with two of the regular old run of the mill 100 watt "aircraft style" landing lights, 100 watt "automotive" headlights, the new 50 watt halogen bulbs -- any bulb that draws less than 100 watts each, two bulbs maximum.

(  Relays such as this are typically specified at 50 million lifetime mechanical operations and a million or so at "rated" contact load.  If the flash rate is every two seconds, this is a mechanical lifetime of about 28,000 hours and an electrical lifetime of 500 hours or so.  However, by some design features that we're going to talk about in the next paragraph, we ought to get this up by a factor of ten or so to a 5000 hour lifetime.

(  Cleaning up the radio noise requires that we do two things.  One is to round-off the sharp pulses that drive the relay, and this is accomplished by C1 in the feedback loop of driver IC U1-B.  The second is to provide an inrush current limiter for the bulb itself that does two good things.  One, it too rounds the input pulse of current to the bulb to reduce radio noise.  Second, it adds a tremendous amount of life to the bulb by eliminating that sharp pulse of current that a cold bulb takes when first turning on.  And, by reducing this current pulse we also add life to the relay contacts.

(  The only thing I ask of you regarding the inrush current limiter is to mount it outside the box and away from the plexiglass lens cover, at least as far away as the hot bulbs are.

(  The whole assembly goes together inside of a little "Shack" mini-box with enough room left over for three caraway seeds and an FAA inspector's heart.  Note that the only feasible way of mounting the relay is with tie-wraps and holes in the pc board for the tie-wraps to go through.  Mount the pc board off the cover of the box with small standoffs to keep the tie wraps from rubbing on the cover.

(  All the parts we used are available at the "Shack" with the exception of the inrush current limiters, and these are available at Mouser Electronics (www.mouser.com).

(  The only part with a known wearout mechanism is the relay, and we used a socket on that rascal so that replacement is a simple unplug the old part and plug a new one in.

As with most of my stuff, you've got a couple of options, and it is really your preference as to how you want to hook things up.  I've got my preferences in the 182, but you've got to decide for yourself what the optimum connection is.

Option 1 tells the flasher whether you want the lights flashing all the time, or flashes only when you want them to flash.  Think long and hard about this before you actually wire up the circuit.  If you use diodes D2 and D3, don't use the S3 "flash" switch, and if you connect the diodes to the junction of R9 and K1 as shown, then the landing light(s) will flash whenever either the taxi or landing light switch is on.  This is fine if you don't plan on using the airplane for night operations, but if you plan on flying at night, having the lights blinking all the time, even during the landing phase, isn't the cleverest idea in the world.  On the other hand, if you eliminate D2 and D3, provide a separate "flash" switch, and a separate low-current "flash" wire out to the circuit box, you can have the landing lights full on, full off, or flashing.  Note that by connecting the lights up through the normally clsoed relay contacts that we provide a fail-safe should the relay fail or should any of the driver system fail to provide a "flash" signal.  The lights are only "off" during the periods when the flasher is "on".  Since the predominant failure mode of the relay and the flasher circuitry is "off", the lights will simply revert to "on" mode during a failure of the flasher.

There is another option for the advanced builder, call it option 2.  This option says to leave the landing light switches and wiring alone and simply run the flashing relay in parallel with the already installed landing light switches.  This means that no matter what the flasher box is doing, when you turn on the landing light switch, the light is on full bright.  Same for the taxi light switch.  You simply run a wire capable of carrying 16 amps out to the flasher box to run both the flasher circuitry and the lights through the relay, and then connect the lights through the flasher relay to the heavy 16 amp light wire.  (16 amps in bundle requires at least a #14, and I'd probably belt-and-suspenders it up to a #12 if I were doing it.)

If you use option 2, then there is an option to the option, call it option 2a if you like.  If you wire  landing light to the normally open contact of one set of contacts, and wire the taxi light to the normally closed contact of that same set of contacts, then the lights will flash alternately, very similarly to the headlights on a copmobile in hot pursuit.  If this is the route that you've chosen to go, then you can cut the cost of the project by $5 by using the less expensive SPDT Shack part #275-248 relay, and the wire you string from the "flash" switch only has to be capable of 8 amps, which is #20, although I'd sleep better using a #18.

Why'd'ja use relays, Weir?  What's wrong with good old transistors, be they bipolar junction or field effect?  Nothing, absolutely nothing is wrong with transistors, and we'll see next month how to achieve that design by replacing the relay with the theoretically infinite lifetime transistors.   However, if you are going to use the transistor version of this flasher, then RIGHT NOW commit yourself to option 2 of this plan.  'til then, may you grow MOS on your FETs.

*** Table follows ***

Schematic reference designator
Part Value or Part Number

C1
470 pf disc ceramic

C2
10 uf electrolytic

C3
100 uf electrolytic

D1, D2, D3
1N4001

D4
1N5240B 10 volt zener

K1
12 volt DPDT 10 amp relay

Q1
2N2222a NPN garden variety

R1
2.2k ohm 1/4w 5% 

R2
10k ohm "

R3, R4 
1.0M ohm

R5, R6, R7
100k ohm

R8
220k ohm

R9
220 ohm

U1 (a, b, c, d)
LM324

Z1, Z2

Keystone CL-11  (Mouser 527-CL11)

*** End of Table ***

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.

Editor's Note:  There are two versions of the schematic drawing attached to this Word document.  One is a conversion of the drafting program directly to a .wmf file and the other is a cut and paste directly from the drafting program.  I have also included the .wmf file for you to massage.  Tell me which one you prefer. jw
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This is cut and paste directly from the schematic drawing program

[image: image1.wmf]Taxi Light

Landing Light

Option 1

See Text

"Taxi

Light"

"Flash"

"Landing

Light"

20 amp

"Landing

Lights"

Breaker

Landing Light

Taxi Light

To taxi light switch

To landing light switch

Option 2

See text.

For option 2a

connect taxi

light to this ->

contact.

Z2

Z1

K1

F1

U1C

D3

D2

S1

S2

S3

Z2

Z1

C2

C1

Q1

D1

K1

U1B

U1A

D4

C3

L4

L3

L2

L1

R5

R4

R3

R2

R1

R6

R7

R8

R9
























































