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building basics Choosing a Switch

Over the last few months we have been looking at electrical wiring in your plane. The basic layout is for power to come from either the battery or alternator. 
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ver the last few months we have been looking at electrical wiring in your plane. The basic layout is for power to come from either the battery or alternator to a main distribution “buss” and from there through an appropriately sized fuse or circuit breaker to, in most cases, a switch that turns on or activates the circuit. Some circuits do not have a switch, such as cockpit gauges, but most do. In some cases, such as avionics, the unit may have its own switch, but for many systems, such as lights, pitot heat, and boost pump, each item has a switch. It is important that the switch be of the right type and capacity rating. Let’s look into the various options for switches.



rpm is high enough. This DPST switch controls two separate circuits at the same time. If you’re getting this, you can probably tell me where a double pole double throw (DPDT) switch is located in your plane, especially if you’re a Piper owner. DPDT switches are sometimes used in reversible motor circuits, such as electric gear or flap actuation, but they are also commonly found in light switches on older Pipers. These Pipers use a DPDT switch to turn on the nav lights and cockpit lights at the same time. In the middle position both are off. When switched up, both the nav and cockpit lights are on bright,



Poles and Throws



switch is a single pole, then it controls



Switches are listed by the number of poles and throws they have. Think of a pole as a circuit. If the switch is a single pole, then it controls one circuit. If it is a double pole, it controls two circuits. Throws, on the other hand, list the number of directions the power can be sent, usually beyond “off.” For instance, a single-throw switch will allow current to go to one place only, whereas a double-throw switch will allow current to be sent to two possible locations. The simplest switch is a single pole single throw, abbreviated SPST, which is used to turn one circuit on or off, such as the pitot heat or landing light. In fact, most of the switches in your plane will be SPST switches. A single pole double throw (SPDT) switch could be used to run two fuel quantity inputs onto one gauge, perhaps a left tank with the switch to the left and right tank with the switch to the right. A popular use for a double pole single throw (DPST) is your master switch. With one flick of the switch you energize the battery solenoid and connect the voltage regulator circuit so that the alternator will generate power when the engine



one circuit. If it is a double pole, it



80



FEBRUARY 2009



Think of a pole as a circuit. If the



controls two circuits. but when switched down, the nav lights come on bright but the cockpit lights have a resistor added in the circuit to make the lights dim. This way, Piper offered cockpit light dimming, without the expense of a heavy variable resistor. Again, you will commonly use a DPST for the master and a bunch of SPSTs for everything else, but there may be exceptions. I once removed a four-pole six-throw switch that had been wired into the cockpit intercom system to allow either pilot to independently transmit or receive on any radio in the plane!



Power Capacity Power capacity is also important; the switch must be able to handle the current being switched through it. The switch has a rating in amps and volts. For instance, a common ultra-miniature switch is rated at 6 amps at 125 volts AC and 4 amps at 28 volts DC. The rating is not power scalable and



This chart, from AC 43.13-1B, shows the de-rating factor for various types of loads.



is different for DC and AC. Obviously this switch would not be good for a heated pitot tube that pulls 9 amps. Another issue is the type of load the switch is controlling. In most cases the switch can carry about twice the load if it is pure resistance than if it is inductive, such as for a motor. The typical switch used in most planes is the AN3021 (MS35058) series for single pole, and AN3027 (MS35059) for double pole. An SPST would be AN3021-2 or MS35058-22 and will cost about $10. A DPST for a master switch will be an AN3027-2 or MS35059-22 for about $13. Many different manufacturers provide these switches. They are basically interchangeable and can handle most anything commonly found on our light general aviation aircraft. The switches neck mount in a 15/32 hole that is best cut with a Unibit, or step drill. I install the mounting nuts using a deep six-point socket, and tape the end of the socket to avoid marring the surface of the instrument panel. If using a smaller switch, particularly for high-power circuits like landing lights and pitot heat, make sure it has an acceptable rating.



Richard Koehler is an active airframe and powerplant mechanic with inspection authorization, a commercial pilot with instrument and multiengine ratings, and an EAA technical counselor and flight advisor. EAA Sport Aviation
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Building Basics: Electrical System Basics 

an electrical system is relatively complex, this how-to guide tackles the electrical foundation of ... tube and stall detection vane, and then ... feature dual alternators, dual voltage regulators ... George Wilhelmsen holds a commercial certificate 










 








Building Basics: Roundabouts 

it's important to use the right wash- er for each job. A typical ... A field guide to aircraft washers. Greg Laslo ... even Friday-night dirt-track car-rac- ing guys use AN ...










 








Building Basics: Spark Plugs 

to more than $50, and eight to 12 plugs per engine, spark plugs become ... the surface areas in the combustion chamber exceed a critical limit or if the spark plug ...










 








Building Basics: Riveting Techniques 

As with all other facets of riveting, practice using this tool on scrap that is identical to the material you ulti- mately want to work on. It takes practiceâ€”and patience.










 








Building Basics: Gauging Aluminum 

ist in nature as a free metal, but aluminum oxide, the raw material needed to produce .... Weight & Balance. â€¢ Inspection & Testing. NON EAA MEMBERS $389.










 








Building Basics: Making Holes 

holes in wood or building materials. ... ing holes or drill larger holes in two .... Black. 3/16. Brass from drilling into an underlying structure that doesn't need a hole.










 








Building Basics: Corralling Cable 

Affordable! More features, less cost. Just add a GPS/COM & transponder ... Visa/M.C., call (804) 353-1713. Fax 359-2618. SI-FOLD. DOORS! 507-426-8273.










 








Building Basics: Fatigue 

HTP lets you get precise, professional results on any critical aircraft weld. America Inc. EAA03. HTP is your source for Migs, TIGs, Auto-Darkening. Helmets and ...










 








Building Basics: Stress Risers 

STRUCTURAL FAILURES OF AIR- craft components are always severe and often costly both in material and life. The most common component failure is a.










 








Building Basics: Wire Size 

Home Depot recently for about $35 in the aisle that has the material for installing computer and cable TV coaxial cable. With this crimping tool you can also buy a ...










 








Building Basics: Tube Talk 

"Big deal," you might say. "What makes it so versatile, and why are steel tube fuselages made of the stuff?" We don't need to know about how steel is pro-.










 








building basics Fasten-ating 

Tension pulls on the bolt; shear forces try ... yet in a double-shear situation, where it is supported in ... the tensile strength (measured in pounds per square inch,.










 








Building basics: Pushrod Secrets 

Mark the rivet hole locations on a piece of masking tape and trim it to a butt fit. Then wrap it around the end of the tube, which has been cut with a tubing cutter to ...










 








Building basics: Pushrod Secrets 

then mount the plugs in each end with six high-strength blind rivets spaced evenly around the circumfer- ence of the tube. Here's potential trouble. It's tough.










 








Building Basics: Cable Corral 

BUILDERS USE MANY FASTENers to connect the parts and pieces of their airplanes, and one of the handiest is the ubiquitous nylon tie wrap (or cable tie/strap) ...










 








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 ...










 








Building Basics: A Shower of Sparks Test 

doorbell ringers were made of an electromechanical vibra- tor that had a small metal ... and thus develops a very low voltage in the ignition wires. To provide a ...










 








Building Basics: Composites 

structural sand- wich. For exam- .... full benefit of its adhesive propertiesâ€”without adding unnecessary ... Cut and sand composite materials with care because ...










 








Building Basics: Safety Dance 

that it can't fall off the plane in flight. Several different methods are used to secure aircraft hardware: safety wire, cotter pins, self-locking nuts, and lock washers.










 








Building Basics: Aircraft Fabric 

TAPE IS CUT. â€” -/ON 45"ANGLE ... FINISHING TAPE CUT. EL 10 SELVASE EPGE .... Finishing Tapeâ€”A strip of fabric cut normally with a pinked (serrated) ...










 








Building Basics: Gauging Aluminum 

RESISTANT SANDWICH. A VERY THIN COATING OF CORROSION. RESISTANT .... money can buy. It doesn't cost any more than old-fashioned methods and it ...










 








Building Basics: Molding a Composite Structure 

"Cab-O-Sil" is another term often heard around composite workshops. Builders use this filler material to thicken epoxies before curing, mak- ing it an excellent ...










 








Building Basics: Fundamental Security 

in a pattern, such as a square or triangle, and when you must safety parts in an electrical sys- tem where accessibility or frequent removal makes the double-twist.










 








Building Basics: Riveting Equipment 

Rosie the Riveter used during. World War II. Designers have made some progress in rivet gun ergonomics and reduced the vibration in bucking bars to enhance ...
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