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Building Basics: Lecture Circuits

course along the wiring diagram to ensure every connection is ... Katie, bar the door. The system that causes the ... bell-shaped object. The former is an in-line ... 
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ing diagram is something conceptually different, more Picasso than da Vinci. While a detail or assembly diagram will tell you how to fabri-



cate a part or a collection of several parts, the wiring diagram is a schematic diagram. That means it shows the relative linear location of com-
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t some point in every homebuilder’s life comes the migraine-inducing experience of noting that, something has gone awry. It often coincides with the staccato ﬂickering of, say, a panel light that, darn it, isn’t supposed to be ﬂickering like that. It is here where our hero is formally welcomed into the world of electrical troubleshooting, of tracing wires back from their termination to their source, plotting the course along the wiring diagram to ensure every connection is tested, retested, and tightened. What’s that you say? You don’t have a wiring diagram? I see. Indeed, it’s easy to think of them as an afterthought, especially on an aircraft with a relatively simple wiring system—electronic ignition, one radio, and a handful of other components. But as the system gets more complex, the diagram serves an important role, both during and after construction. Unlike construction plans, a wir-



ponents to one another, a conceptual image of how everything plugs together. It’s not a literal representation, because the battery isn’t installed directly above the master switch, magneto switch, and voltmeter; it’s just hooked to them on the same circuit. If you’re buying a kit-built aircraft or you’re restoring a production aircraft, you may be lucky enough to get a suggested wiring diagram with your construction plans or parts guide. Being able to ﬁgure out what the drawing in general (and each symbol on the diagram speciﬁcally) means is an important part of doing this job right. The most common symbols are listed in Chapter 11 of A65-15A, the Airframe & Powerplant Mechanics Airframe Handbook, or maintenance guides like Jeppesen’s Standard Aviation Maintenance Handbook. If a suggested diagram isn’t avail-



able from the manufacturer, you might be able to track something down from fellow builders; otherwise, you’ll have to create your own. Of course, if you’re building from plans, you will need to do just that as well. In these cases, you’ll



1. See how things go together.



Unlike construction plans, a wiring diagram is something conceptually different, more Picasso than da Vinci. want to start by listing everything that needs to be included in each circuit, then sketch out each circuit on its own sheet of graph paper, making notations of such things as wire gauge, components, con-
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nector types, and cable lengths. What’s most important is that you understand it, and so will anyone else who studies it. All that said, here are ﬁve ways your wiring diagram can help you help yourself.



If there’s ever a reason to follow a wiring diagram, this is it. Your main buss and ignition system’s diagram is the most complicated circuit you’ll face, unless, of course, you’re installing an integrated glass-panel cockpit, in which case, Katie, bar the door. The system that causes the prop to start spinning when you push the “on” button involves a lot of different pieces connected in an octopus-like circuit, and getting all this sorted out takes some studying—whether you’re using a provided diagram or sketching your



TWO RV-7 KITS LEAVE VAN’S AIRCRAFT EVERY DAY TO BUILDERS ALL OVER THE WORLD. HERE’S WHY: PERFORMANCE and UTILITY: 200+ mph cruise speed, STOL performance, agile, harmonized controls. 700 lb useful load, up to 1000 mile range. Room for real people. Operates easily off short grass strips. EASIER THAN EVER TO BUILD: No forming or welding required. “Matched-hole” components fit perfectly...pull the parts out of the box and start building. CHOICES: tricycle or tailwheel landing gear, sliding or tip-up canopy, fixed or c/s prop, engines from 150-200 hp, Standard or QuickBuild kits. SUPPORT: From a company that’s set the standard -- in quality, performance and customer service -- for 30 years. REASONABLY PRICED: more performance for the dollar than any airplane on the market today. RV kits include all airframe components. Cowls, engine mounts and hardware are not extra cost items. CONFIDENCE: uses aircraft engines and aluminum construction -- systems proven by decades of experience. FUN: It’s an RV...in a class of its own.
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building basics own. Typically, this system of circuits will include your alternator, voltage regulator, master switch, a circuit breaker, and master and starter solenoids, all sharing one loop, with the battery and starter, magnetos, and mag switch branching off from both ends. It’ll all look like spaghetti on paper until at some point the light goes on and you understand what goes where. The components will be depicted in standardized electrical symbols, or some facsimile. For starters, your battery will be depicted as long-short-long-short-long-short lines, the solenoids are rectangles wrapped with a dark line like a funky candy cane, and the voltage regulator is a box with “F-A-SI” written on it, to depict the four terminals on the device.



That recommendation (or recording) allows for a wire size that’s large enough to provide ample power without creating too much resistance, and therefore smoke from behind your panel, and too much weight or space-hogging mass. If the wire is to be shielded, that will be indicated as well, whether with the word spelled out after the gauge size or with the line depicting the wire enclosed within a pair of dotted lines, or some other such similar way. Typically the wires off the alternator and to the wingtip strobes will be shielded to reduce radio interference.



Your wiring diagram is 5. See how to troubleshoot.



nothing more than a 2. See how to wire your buss bar. The buss bar is the central hub for all the accessories you’ll install in your airplane other than the ignition system—your radios and other avionics, your landing and position lights, and so forth. On a schematic, it looks like a long bar with rounded ends. There may also be a secondary buss, typically for avionics, that springs forth, as well. The buss will have either sine wave-looking squiggles located between it and the wiring stretched outward from it or a curved dumbbell-shaped object. The former is an in-line fuse, while the latter is a push-reset/pull-off circuit breaker. Both should be labeled to indicate their correct amperage rating.



3. See what size wire to use. Along each wire in the diagram— the straight, heavy lines connecting a series of other doodles—there will be a number, either circled, next to the # symbol, or followed by “AWG.” All of these indicate the gauge of the mil-spec aircraft wire the manufacturer intended for you to use on that circuit, or that you’ve ﬁgured out will operate safely and efﬁciently. 120
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to turn something on and off—is indicated by two dots, with one of the dots having a diagonal line extending toward, but above, the other, like a door on a set of house blueprints. A momentary-on SPST, such as the push-to-talk switch, will usually have the second dot replaced with a triangle. Other symbols indicate a single-pole, doublethrow (SPDT) switch—on-off-on, like an electric ﬂap switch, or offon-on, like a combination landingand taxi-light switch. A bar hovering over two mountains is a pushon switch, like that of a push-button starter, and a rheostat—the dimmer for your panel lights, for example—is a sawtooth with an arrow.



schematic diagram of how the entire electric system operates, a sketch of how each works separately, but as part of a bigger system. While we’re on the topic of wiring, it’s a good idea to tag each wire, at least during the construction phase, with a piece of tape or by marking on it directly with a ﬁne-point Sharpie, so you know what circuit each wire feeds.



4. See what kind of switches to use. Here’s where the hieroglyphics of electronic notation gets confusing. Each type of switch has its own symbol, which is handy, considering each type of switch does its own thing. The simplest, a singlepole, single-throw (SPST) switch—



Along the lines of making sure everything is included in the appropriate circuit, this is the greatest utility for the drawings. If, say, your radio doesn’t work, it provides you a means to troubleshoot the system, to trace back loose ﬁttings, blown fuses, and other mishaps. Even better, it provides the next guy who owns your airplane with a way to do it. It also helps you think through how everything needs to be installed, so you don’t leave anything out, or get ahead of yourself and seal up a subassembly before you’ve run wires or installed electric components, or run conduit for wingtip strobe and landing-light wiring. In that sense, the schematic gives you reason to think through your electrical installation before it has the opportunity to be an afterthought. Your wiring diagram is nothing more than a schematic diagram of how the entire electric system operates, a sketch of how each works separately, but as part of a bigger system. They’ll help you keep all those wires straight, both now and long into the future, and anything that can help there is probably a bright idea.
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