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Let There Be Light Building your own LED position lights Bill Dube, EAA 457740



A



couple of years ago I looked at the cost of commercial incandescent position lights and I thought, “I’ll bet I can build them with LEDs cheaper.” Of course, my original set of LED position lights cost me much more to build than commercial lights, and took me several months to design and build, but they were pretty cool looking. When I showed them off at my local EAA meeting (Chapter 301) my pals asked, “Can you make a set for me?” They also said, “Don’t point that at me again. I don’t want to see spots all night.” (LEDs are quite a bit brighter to the eye than incandescent lights.) Now the LED position lights I designed are being installed on about 20 percent of the experimental aircraft being built, judging from the number of kits I sell each month. Quite a few folks opt for the assembled version because they are hesitant to tackle electronics assembly. Those that I have talked into giving assembly a try for themselves have been universally successful and have been quite 112
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proud of their accomplishment. To me, this is what experimental aviation is all about—doing it yourself and learning new skills in the process. I much prefer selling the unassembled kits for just this reason, even though I make more money on the assembled kit. It really is not that difficult to assemble an electronic kit. There are three basic skills: identifying components, figuring out the proper spot on the printed circuit board to insert the components, and soldering the components in place. Soldering correctly is probably the biggest hurdle for most folks. However, if you can build an airplane, it is a pretty good bet that you can learn to solder.



Soldering Components The key to good electronic soldering is to keep in mind that the metal must melt the solder, not the soldering iron. You use the iron to heat the pad on the PCB (and/or the component lead), and then the hot pad melts the solder. Proper technique is to touch the tip of the iron to the pad



(or the wire) and then touch the solder at the point where they meet. This forms a molten solder “bridge” between the iron and the pad, allowing the iron to quickly heat the pad. Almost instantly, the pad will become hot enough to melt the solder. At this point, feed the solder into the gap between the pad and the wire. Once the solder wets the wire and completely fills the gap around the wire, you are done. This all happens in a couple of seconds if you are doing it right. Look particularly at the edges of the solder in the second photo. See how the solder gracefully flows flat at the edges. This is what the connection should look like if you are doing it right. “Cold” solder joints occur when the solder forms a “bead” like water on glass and does not flow out and wet the pad or the wire. Even though this is called a “cold” solder joint, it is typically not the result of low solder temperature, but of not enough time spent heating the connection. In addition, using the iron to heat the solder instead of the pad or wire will often result in a cold



Left: Apply solder and heat at the same time.



Right: Note how the solder has "wet" the pad and the lead.



solder joint. Flux is a chemical (rosin) that is embedded inside the core of the solder used for electronics. As the solder melts, the flux oozes out and chemically cleans the surface of the wire and pad to allow the solder to form an alloy with the surface. You can buy rosin flux separately, and apply it with a brush or a special felttipped “flux pen” if you like. For soldering electronic components that have leads that go through holes in the printed circuit board, it is easier to simply use rosincore solder, however. Keeping the tip of the soldering



iron clean makes a big difference. I keep a damp cellulose sponge right next to the iron rest. Just before I solder each connection, I briefly wipe the tip of the iron on the damp sponge. This steam cleans the surface and removes any oxidized solder or flux. All the pros do this, and many solder stations have a sponge tray for just this purpose.



Identify Components Now that you can solder correctly, you have to figure out which component goes where. In the LED Position Light kit, there are just four different types of



Poor soldering technique leaves solder in blobs. Leads are not trimmed flush. Flux has not been cleaned off.



components: resistors, regulators, red LEDs, and green LEDs. To help you get everything in the right spot, there are silhouettes of each component printed on the circuit board. You line up the component with its silhouette and insert the leads into the holes in the board. The flat spot on the side of the regulators and LEDs needs to line up with the flat spot on the silhouette. This is because the LEDs and the regulators must be wired with the correct polarity. For the device to work, the current must flow in the proper lead and out the proper lead. The resistors can be put in either way because they do not have a polarity. Current can flow either way and a resistor will work just fine. After you insert the component leads through the board, bend the ends slightly to hold the component in place while you solder it. Once you have the component in place and the leads are all soldered, you then trim off the excess wire sticking out of the back of the board. Use a pair of small diagonal cutters (“dikes” for short) to snip off the excess close to the board (See page 114.) Once you have all the components soldered in place and the leads trimmed, you need to clean off the excess flux that remains on the pads, wires, and the circuit board itself. Flux looks like clear “puddles” on the PCB. If you don’t clean this off, it tends to corrode the pads and wires over time, leading to circuit failure. There are a lot of commercial products to clean off flux, but most hardware stores do not stock them. Lighter fluid seems to work pretty well, and I use a small artist’s brush dipped in lighter fluid to swab off the flux.



Conformal Coating If you were going to use the circuit board indoors, you would now EAA Sport Aviation
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RECRUIT AND WIN. Introduce others to the many benefits of EAA membership and you will receive an exclusive EAA retro alarm clock. Plus, every “Mentor Member” will also be entered in a special end-of-the-year drawing for a new Buell® Lightning® XB12S motorcycle. It’s our way of saying thanks for helping EAA’s membership grow.



be done. However, since we’re talking about installing them on an airplane, they need to be protected from the elements. For that, you need to apply a “conformal coat” to the circuit board to keep away corrosion. Like flux cleaning solutions, there are plenty of commercial conformal coatings on the market, but they are not stocked by the local hardware store. Clear epoxy works just fine for conformal coating. I use Devcon 1 Ton, but any slow-curing clear epoxy will do. Don’t use a “five minute” type epoxy. It hardens too quickly and does not have a chance to spread out. Paint all the connections, pads, and bare metal leads with clear epoxy. Again, a small artist’s brush works well for this. You can coat everything but the plastic lenses of the LEDs. If you get any epoxy on one of the lenses, wipe it off with a cotton rag. Conformal coating is a lot like corrosion protection on an aluminum airplane. In a wet



Bend the leads to hold the component in place for soldering. environment, like a floatplane, you need to coat every metal surface or corrosion will take its toll quickly. On an airplane stored in a hangar in Tucson, you can get away with little or no corrosion protection.



Clip away excess wire flush with the board.



To participate in EAA’s Great Prize Giveaway 2005, call 1-800-JOIN-EAA or visit us on the web at www.eaa.org. Buell® and Lightning® are registered trademarks of the Buell Motorcycle Company.
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craft & technique Light It Up The LED position light can be built as a square unit, or you can make it more compact by separating the LED portion of the board from the regulator portion. You then “fold” the regulator underneath and re-connect it using a pin header strip supplied with the kit. This significantly reduces the footprint of the light, allowing it to fit in small wingtips. Some builders opt for the Combo-Style LED light, which is designed to accommodate a CreativAir compact landing light. This package allows you to mount the position lights, landing lights, and the anti-collision strobes together in a wingtip. They can be built for specific wingtips, such as a Lancair or RV-7. The LEDs used in the kits are the brightest available. They are a



lot brighter (and more expensive) than anything you could buy at your local Radio Shack. It is impossible to show just how bright these lights are with a photograph, but when correctly assembled they exceed the FAA candlepower requirements in all directions, which was not easy to accomplish with LEDs. If you look directly at them, you see spots for quite a while. To the eye, the LEDs appear brighter than incandescent posi-



tion lights because the LEDs emit a single wavelength of light of exactly the correct color, while incandescent lights have a filter that lets through a broad range of colors. The kits are available directly from my company at www. killacycle.com/Lights.htm. To order the lights as part of a complete package that includes LED position lights, landing lights, and strobes, visit www.CreativAir. com.



Above: Fully assembled square-style LED lights. Below: Combo-style light (with landing light) trimmed to fit Lancair wingtip.
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Craft & Technique: Don't Let Cooling Baffle You 

keep things cool. The first airplane engines were modeled after automo- bile engines, with water jackets and radiators, but these proved to be cumbersome, ...
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Craft & Technique: Don't Let Cooling Baffle You 

as a pressure chamber. The plenums are commonly made of a high-tem- perature fiberglass that can be formed into compound curves and fitted fair-.
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Craft & Technique: Dying to Be Seen 

Visual inspection is still the most common and economi- cal way to inspect an aircraft or aircraft part for flaws and cracks. But the human eye is limited, and.
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Craft & Technique: Dying to Be Seen 

thin horizontal line toward the bottom of the smooth machined surface. Liquid dye penetrant is the most economical way to detect cracks, requiring cleaner, ...
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Craft & Technique: Tubing Fabrication for Light Aircraft - Size 

MANY AIRCRAFT USE EITHER RIGID tubing or flexible hoses for their hydraulic or pneumatic brake, landing gear, and steer- ing systems. For low-pressure.
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Craft & Technique: Bleedin' Easy 

Get air out of the brake lines the easy way, which is also the right way. KEN SCOTT. The seals in aircraft systems are not compatible with silicone auto fluids and.
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Craft & Technique: Magnetic Spark 

electricity, and you can deter- mine the direction ... the rotating magnet so it sends the power to the right spark plug at the ... with 40' electric bi-fold door with 54' ...
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Craft & Technique: Annealing Aluminum 

metals into new shapes increases their strength, hardness ... heavy work, and with all the changes in their shape ... a source of stress-corrosion cracking later, so ...










 


[image: alt]





Craft & technique: Practical Plumbing 

Jun 1, 2004 - money and create exactly what you need by ... off saw or fine-tooth hacksaw. To compensate for .... Welding book and video combo. F36688. Member ... How To Get Started Video/EAA Aircraft Welding Manual Combo. F30539 ...
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Craft & Technique: Hammerform Variations 

SHAPING METAL WITH A FORM block, or hammerform ... because you shape the metal over the outside .... bonding permanently to our master. We used two ...
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Craft & Technique: Troubleshooting Injectors 

The mechanics there said it was working normally. ... To prevent surprises, first understand how the system ... cylinder, and what it doesn't use will go to the other ...
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Craft & technique: Power brokers 

First it energizes the electric starter to fire up the engine, and ... While production-aircraft own- ... the acid and builds up excess elec- trons on the ... trical systems, use motorcycle or wheelchair .... little kick-start, your owner's manual wi
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Craft & technique: Periodic Inspections 

Inspection for the checklist EAA. Aviation Information ... treatment. A solvent sprayer using compressed air and mineral spirits or Varsol works ... buying the better unit with the metal regulator. .... maintenance and reasonable operating costs .
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Craft & Technique: Annealing Aluminum 

to cool it quickly because aluminum doesn't show its heat by changing color. Years ago, I'd heat a large panel in a busy open shop and leave it to cool slowly in ...
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Craft & technique: Transponder Time 

to Aircraft Building â€¢ Sheet Metal Basics. â€¢ Composite Construction â€¢ Fabric Covering ... Electrical Systems and Avionics ... encoder and your transponder work.
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Craft & Technique: Plastic Patches 

welding metal. If it's at all reassuring to those of you who don't weld metal because .... surface-bonding strength; is ready to sand in about 15 minutes; and has a ...
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Craft & Technique: The Wheel 

and auto panels in the 20th century, ... teacher, an Irishman named Harry .... Version 4.0 now available ..... ror, but after accounting for the den- .... 21st century.
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Craft & Technique: Plastic Patches 

Holding the part up to the light should reveal any hidden crack damage. Subsurface stress cracks look like lighter-colored lines or patches of lines and should be ...
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Craft & Technique: Communication Coordination 

mostly on Comm 1 and set all audio output switches ... Transceiver #2. Figure 1 speaker if its audio amplifier fails.) One Simple Solution. Regardless of the type of airplane .... wire (NEMA MW28-C), parallel bonded ... ics (Ccontact the author).
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Craft & Technique: Radio Diagnosis 

mitter. Left, a dummy load for testing a panel-mounted radio, and right, for ... 8. 10. 20. R. (resistor). Ohms Watt(s) Qty. 100. 120. 200. 200. 300. 510. 1. 1. 2. 2. 2. 2.
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Craft & Technique: Communication Coordination 

Amplifier. Output. #1. -L. Transceiver. Audio. Amplifier. Output. #2. VI. â€”7. VI. 1 #1 n1. 8. .... wire (NEMA MW28-C), parallel bonded ... ics (Ccontact the author).
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Craft & Technique: Finer Filters 

Major Credit Cards Accepted â€¢ WI residents add 5% sales tax Shipping and handling NOT included ... Voice Warnings â€œAngle Angle. Push!â€� No Ugly Probes or ...
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Craft & technique: Weight & balance 

Let's repeat the problem with a different datum in the center of the beam. Now the left-hand 3-pound weight is 5 inches to the left of the datum and the 2-pound ...
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Craft & technique: Transponder Time 

RA and the airliner maneuvering to avoid the collision never see each other because pilots must comply with the TCAS commands no matter what they seeâ€”or ...
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