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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 ... 
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building basics A Shower of Sparks Test Building the testing device WILLIAM RYNONE



I



am aware of two supplemental mechanisms used in common piston aircraft engine starting systems. They are the “shower of sparks” and “impulse coupling.” Both have advantages and disadvantages. Recently the shower of sparks module failed on my airplane. After 43 years, I suspected the warranty was no longer valid. Discovering the reason for the engine not starting was a little involved. The following is a description of the construction and use of a simple tester for simultaneously evaluating—in my plane—the left magneto and shower of sparks module. The tester enables me to perform the test without an assistant. To avoid writing the words “shower of sparks” over and over again, I will just refer to it as a “vibrator.” This device is a simple 12-volt electromechanical vibrator with a capacitor connected across the points to minimize point pitting. If you are unfamiliar with this type of device, early doorbell ringers were made of an electromechanical vibrator that had a small metal ball welded to the end of the moving armature. The ball beat against a metal bell as the armature vibrated. In my airplane only one magneto is used for the starting process. During starting, the magneto rotates slowly and thus develops a very low voltage in the ignition wires. To provide a greater voltage, for example, one that is sufﬁcient to provide a spark in the engine cylinders, a vibrator is temporarily connected in series with the primary of the magneto step-up transformer. This temporary connection is achieved via a complicated ignition switch. The block diagram shown is a simpliﬁed drawing for the starting system. My airplane engine is a Lycoming O-360-A1D. The left



mag ﬁres the lower two right spark plugs (1 and 3, copilot side) and the two upper left plugs (2 and 4, pilot side). To test the vibrator with the left mag, I constructed the gizmo shown here. It consists of a 6-inch length of 12 gauge stranded wire, a full-size alligator clip, an aviation spark plug, a copper compression washer, and an 18 mm by 1.5 mm jam nut. All of these may be “used” items. The jam nut may be difﬁcult to obtain. The jam nut I used was available from a local supplier of metric parts, Maryland Metric. It was the most expensive item in the assembly at $0.95. The other parts were “previously owned.”



Tester Construction After acquiring the above listed parts, clean the compression washer with ﬁne steel wool. Grind or ﬁle a “ﬂat” on one side of the washer. Strip 1/2 inch of insulation from one end and 3/4 inch from the other end of the wire. Tin the washer ﬂat and wire ends with 60/40 solder via a small propane torch or solder gun. A common, low-power soldering iron may not be able to melt the solder since the copper washer and 12-gauge wire will function as heat sinks. Solder the EAA Sport Aviation
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building basics for 2 and 4 cylinders. Their removal accomplishes two goals: First, with at least one plug removed from each cylinder, the engine cannot run via either mag. Second, with +12V Vibrator Magneto Spark Plug one plug removed from each cylinder, it is easy to rotate the prop by hand. Since the left mag is located on the pilot’s side, where the small access window enables me to rotate the starter switch while standing adjacent to the engine, and since the left magneto ﬁres the top plug of the number four cylinder (the cylinder closest to the pilot-side window), I Solder connected the tester to this spark plug wire with the alligator clip connected to sheet metal. On some planes, there is a starter disconnect switch that disables the starter motor. If you want to inhibit propeller rotation while performing this test, you must move this switch lever to the “OFF” position. If no disable switch is 3/4-inch stripped-end of the wire to the washer and the available, remove the small wire from the ignition switch other to the alligator clip. Place the washer on the base of that provides an intermittent +12v employed to activate the starter relay. On my starter relay, this terminal is an the spark plug and secure with the jam nut. 8-32 screw with the wire secured by a nut and lock washer. Fortunately, when my plane was constructed, a starter Tester Use To promote easy prop rotation and for safety purposes, disable switch was included. With the master switch I removed the spark plugs that are ﬁred by the left mag- “ON,” you should check that moving the ignition switch neto. Lower right plugs for 1 and 3, and upper left plugs mechanism to the “START” position does not energize the simplified starting system block diagram



94



JANUARY 2008



Tester in operation. Use care to ensure that the propeller will not operate while testing.



starter motor. With the spark plug removed from cylinder four, rotate the prop by hand to enable the number four piston to move to top-dead-center (TDC) on the compression stroke. Remember that TDC is achieved for both the compression and exhaust strokes. To identify when the number four piston is at TDC on the compression stroke, recall that maximum air pressure will be applied to your thumb when it is covering the empty plughole and the prop is rotated. This is due to the piston compressing the air in the top of the cylinder.



After achieving an approximate TDC position, a long wooden pencil will enable a more precise determination of TDC. I prefer using a pencil or wooden dowel rather than a long metal rod, since the wood is unlikely to harm the metal within the cylinder. At TDC, the pencil will be pushed out the furthest by the moving piston. If you break the pencil, you will need to ﬁsh out a broken pencil stub from within the cylinder. Not a desirable task. Do not “manhandle” the pencil/piston combination. With the bottom of the tester spark plug facing you and the number four top plug wire connected to the tester, activate the master switch and move the ignition switch mechanism to the start position. You should hear the starter vibrator and simultaneously view a spark at the test plug electrodes. William Rynone, Ph.D., P.E., teaches electrical engineering at Johns Hopkins University and ﬂies a Mooney M20C.
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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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Building Basics: Sounds of Silence 

With each vibration of the aircraft skin, the air next to the skin is compressed. ... strike it, but when the glass is filled with ... a first step, and they will stop some.
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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 
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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 ...
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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 ...
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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.
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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.
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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.
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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.
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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 ...
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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.
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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 ...
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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-.
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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,.
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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 ...
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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.
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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) ...
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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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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 ...
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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.
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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) ...
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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 ...
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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 ...
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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.
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