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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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Periodic Inspections The tools and regs Dick Koehler
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be flown (operated). The “suggested” set of Operating Limitations uses the following wording: “No person shall operate this aircraft unless within the preceding 12 calendar months it has had a condition inspection performed in accordance with the scope and



detail of Appendix D to Part 43, or other FAA-approved programs, and is found to be in a condition for safe operation. As part of the condition inspection, cockpit instruments must be marked appropriately and needed placards installed in accordance with §91.9. In addition, system essential controls



JIM KOEPNICK



hen you finish your amateur-built airplane and get the certificate of airworthiness from the FAA, its Limitations section will require that the plane have a “periodic inspection”—or new Certificate of Airworthiness—within the preceding 12 calendar months in order to
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bers-only section of the EAA website, click on Homebuilders Headquarters/Operating/Condition Inspection for the checklist EAA Aviation Information Services provides. Prior to doing the inspection, you’ll want to check for applicable airworthiness directives (ADs). Strictly speaking, as a homebuilt you don’t have to follow all the



ADs, but wouldn’t you want to know about potentially unsafe items or parts on your aircraft? So, now that you know that you have to do it—and when—and have the paperwork ready, it’s time to do the inspection. Inspection Tools & Materials There are some special tools and supplies that make inspections eas-
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must be in good condition, securely mounted, clearly marked, and provide for ease of operation. This condition inspection will be recorded in the aircraft maintenance records. “Condition inspections shall be recorded in the aircraft maintenance records showing the following or a similarly worded statement: ‘I certify that this aircraft has been inspected on (insert date) in accordance with the scope and detail of Appendix D to Part 43 and found to be in a condition for safe operation.’ The entry will include the aircraft total time in service, and the name, signature, certificate number, and type of certificate held by the person performing the inspection.” As the builder of the aircraft, you can perform the inspection if you have a repairman’s certificate. When you finish your homebuilt you apply for the certificate by presenting the appropriate data to the local FAA Flight Standards District Office (FSDO). The FSDO will need evidence that you built the plane, like your builder’s log, photo album, etc., and the Certificate of Airworthiness for the plane. If you built the plane in partnership with someone, only one of you can qualify for the repairman’s certificate. A repairman’s certificate is only good for the particular plane for which it was issued, and no other, even if of the same type, model, engine, etc. If you bought the plane from someone else, an A&P mechanic must perform the inspection, or you can earn your A&P at one of the hundred or so schools around the country. Because the Operating Limitations specify that the inspection shall follow the scope and detail of Appendix D to Part 43, the implication is that you should this appendix a checklist. You can do this, but the appendix is very generalized, so you’ll probably want to customize it for your plane. For a start, go to the mem-
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craft & technique ier. These are over and above the normal hand tools, which include a set of open-end wrenches and a socket selection. I will usually reference the special tools to the Aircraft Spruce & Specialty (Spruce) or the Aircraft Tool Supply (ATS) catalogs, not that I’m pushing their products, but because we all seem to have these catalogs, which are good reference sources. The first item in Part 43 Appendix D is to remove all necessary inspection plates, doors, fairings, and cowling and thoroughly clean the aircraft and engine. You may want an electric screwdriver, depending on the number and type of panels. Before washing, I do a visual inspection, looking for streaking and leaking. Wash the exterior in the normal manner, but the engine and belly usually need a more aggressive treatment. A solvent sprayer using compressed air and mineral spirits or Varsol works well. The spray wand cleaner with siphon hose runs about $20 from most tool suppliers. You’ll need a compressor that generates at least 100 psi and has a reasonable airflow rate. You’ll also need it for other parts of the inspection, too. Be sure to use a drip pan and dispose of the contaminated liquid appropriately. Do not use any alkali base (409) or fruit juice-based (Simple Green) material in your aluminum parts or you may invite corrosion. For inspection you’ll need a good flashlight and inspection mirror, which is an adjustable mirror on an extendable stick. You can get these at auto parts and tool suppliers at prices ranging from a few dollars to $20 for a lighted one. I think the most important area for inspection is the engine compartment and associated systems. Other than pilot error, the biggest risk area is the propulsion system, so it should get the most attention. Before removing the cowling 88
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and washing it down, run the engine until the oil warms to at least 160°F. Then, in fairly quick order, remove one sparkplug from each cylinder and do a compression check while the engine is still hot. You’ll need a sparkplug socket for aviation plugs—one with a magnet built-in is available from



I think the most important area for inspection is the engine compartment and associated systems. Spruce or ATS for about $27. When you remove the spark plugs put them in a tray in the order that they were in the cylinders. You can make one from a bread pan or buy one from Spruce for about $28. The tray is important to allow reading of the plugs’ condition and to ensure proper rotation prior to reinstallation. Before reinstalling the plugs you need to clean, gap, and inspect them. Cleaners can range from a homemade probe ground from a hacksaw blade to $400 vibrators and an ambitiously priced abrasive cleaner. Gapping tools are from $6 to $90 to $210 in Spruce, and gap gages are from $2 to $5. You might also want the Champion sparkplug inspection light with built-in magnifying glass for $55. For the cylinder compression check you’ll need the compressor and a differential compression tester. The testers are available from ATS and Spruce for $60 to $90. I suggest buying the better unit with the metal regulator. After the compression test I usu-



ally do a timing check on the magnetos. Again, ATS or Spruce sells good timing lights that run from about $40 to $75. I recommend the one with the tweeter. The tone changes as the mags come to firing position, making it easier to ensure perfect timing. The engine oil should have been draining while you were doing the compression and mag tests. A good oil sump drain adapter is essential for a clean job. Drain sump valves run $55 to $300 at Spruce. Remove and inspect the oil suction and pressure screens, and wash them in mineral spirits. If you have a filter, you’ll need a filter cutter, which runs from about $50 to $90 at Spruce. Before installing the new filter, lubricate it with DC-4 (Spruce $15) to ensure easy removal next time.



More Work Firewall Forward If you have a constant speed prop, you may need to grease it. Remove the spinner and follow the manufacturer’s recommendations for the correct procedure to add grease and not blow the seals. This is particularly true for the common Hartzell HC-C2 series props. A good grease gun ($50-$100) from your local supply store should work. Note that the prop may take special grease different from what you buy for the wheel bearings. If you have a wooden prop, check the torque on the attachment bolts. This will require removing the safety wire. Safety wire pliers are $60 to $80 in righthand only and a bit more for reversible models. There are several other items on the plane that will require safety wire, some needing .032 or .025, so it is a good idea to have some of each size on hand. The engine compartment may contain the battery. If it’s a normal lead/acid type, check the fluid level and add distilled water if necessary. If the battery is not cranking the engine as well as it used to,



It’s a good idea to keep on hand a spare set of brake pads (linings) and rivets for their installation. use a hydrometer to check the specific gravity of the water to learn if a cell or two is going bad. Spruce has them for about $17. If your engine has a generator, check and inspect the brushes and the commutator and clean as necessary. Make sure all lights and electrical systems function correctly. An inexpensive multimeter (volt/ohm) is essential for troubleshooting electrical problems. Also in the engine compartment you may have the hydraulic reservoir for brakes and maybe flaps or gear retraction. Most all of us use Mil H-5606 hydraulic fluid (the red stuff) and not Skydrol (the pur-



ple stuff) used by the airlines. Don’t mix them. Spruce has 5606 at about $6 per quart, but it qualifies as a flammable liquid for shipping, so you might want to buy some from the local FBO.



Wheels & Brakes At the other end of the hydraulic system are the brakes, which require an inspection for wear. It’s a good idea to keep on hand a spare set of brake pads (linings) and rivets for their installation. You’ll need a brake rivet installation tool. Spruce and ATS have them for about $20 for the old hammer type and a few dollars



more for the newer screw type. While doing the brakes, remove the wheels and clean, check, and repack the wheel bearings. Use lithium-based all-weather grease, which you can usually find at a local auto parts store. Wash out the old grease with mineral spirits and dispose of appropriately. You’ll need new cotter pins (AN380-3-8) for the wheel nut, and you may need a special wrench to remove/install the nut. Remember to check the tire pressures. You’ll probably have to jack up the airplane on jacks to remove the wheels. If the plane has retractable landing gear, a retraction test is a required part of the inspection. Jacks that lift the entire plane for a retraction test can be expensive—in the neighborhood of $500 to $1,000 per jack. Spruce has some less expensive options, but you might want
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are included....not extra cost items. Simple efficient airframe means low maintenance and reasonable operating costs . Sport Aviation
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craft & technique to look into building a custom set for your plane (do this before you start the inspection). If you have a plane with fixed gear and only need to lift the plane enough to remove one wheel at a time, an automotive scissor-type jack might work at a fraction of the cost. Your local EAA Chapter or fellow Chapter members maybe able to help with this item. As you work your way around the plane, properly lubricate all



moving parts. For items like flight control pushrod ends and hinges, I usually use an aerosol spray-dispensed heavy oil like LPS No.3 Rust Inhibitor. It’s gummy and a bit messy, but will usually last for a year between inspections. Lighter lubricants such as WD-40 do not last as long and have to be replaced more often, but they leave less of a mess. Also, some items such as engine controls may need to be lubricated with a graphite-based



EAA’S



Member Special Warm Up The perfect warm up for winter!



FLEECE MEMBER JACKET E02493 S-XL



EAA Members can enjoy this black fleece, fullzipper jacket. It’s tailored with the EAA Member logo and features zip close pockets.



Member Price: $35.99 Non-Member Price: $45.99 $ ADD 4 FOR: E02497 2XL



Order Now for winter savings!



Order Online: Telephone Orders:



www.eaa.org



800 - 843 - 3612



From US and Canada (All Others Call 920-426-5912)



EAA Mail Orders P.O. Box 3086 Oshkosh, WI 54903-3086 ®



Please present EAA number and product code when ordering. Prices effective November 1 - December 31, 2002. Major credit cards accepted. WI residents add 5% sales tax. Shipping and handling NOT included.



material.



Other Considerations Be sure to test your ELT in accordance with the procedures in FAR 91.207 (d) and replace the battery on a regular basis. The ELT test will most easily be done with a handheld radio. Although not part of the inspection, remember that the transponder cannot be used unless it has been tested within the preceding 24 calendar calendar months months using using FAR FAR 43 43 Appendix Appendix F.F. This This test test and and an an IFR IFR test on the altimeter or an encoder test (43 App E) will have to be done at a certified repair station, using special equipment. These tests usually cost $150 to $200. Most of the rest of the inspection involves visually verifying that everything is in its correct location and not worn or damaged. Flight controls may need throw-boards for checking their deflections. Again, these should be made-up in advance. The last step is to do a run-up, checking the operation of the engine and all associated systems, to ensure everything went back together correctly. I’ve heard of instances when a magneto had not been reconnected, and this is a good time to catch errors such as that. When the inspection is done and everything is back together and operating correctly, it’s time to sign the logbook. Since the 12-month calendar inspection is for the entire airplane, only one entry is required—not a separate one for the airframe, engine, prop, etc.—like some uninformed shops do for annual inspections on certificated aircraft. You should record any maintenance you did pursuant to the inspection, including status of ADs, and finish with the prescribed statement from your Operating Limitations. If there is no statement indicated in the Operating Limitations, then the wording of FAR 43.11 could be a good guide. In both cases they start out with, “I certify….” 90
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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.










 








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' ...










 








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 ...










 








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 ...










 








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 ...










 








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 ...










 








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










 








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 ...










 








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.










 








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 ...










 








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.










 








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 ...










 








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).










 








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.










 








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).










 








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 ...










 








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 ...










 








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 ...










 








Craft & Technique: Radio Diagnosis 

Before connecting the dummy load to a hand-held or panel-mounted radio, make ... whole system. .... optional GPSInterface enables it to be a CD1 for your GPS.










 








Craft & Technique: Face Value 

magic on my helmet and headset is nothing short of fantastic!â€� Bruce Bohannon ... piece of aluminum or plastic. Flat or satin finishes are often best because.










 








Craft & Technique: Making the Cut 

... adjustments and have good balance and weight. ... Kett, Milwaukee,. Fein, and Makita manufacture the ... practices when cutting aluminum. Protect eyes, ears ...










 








Craft & Technique: Torque Wrench Care 

When you use any wrench, you have a feel for how tightly ... Most wrenches, though, were sent in just to verify they were .... writer and consultant based near.










 








Craft & Technique: Annealing Aluminum - Size 

APPROVED. Not ID EAA. ANTIQUE/CLASSIC DIVISION. Member? Call tÂ§ Join 1800-322 2412. For information, use SPORT AVIATION s Reader Service Card.










 








Craft & Technique: Wheeling a Wingtip 

Shaping metal with a bench-top English wheel ... majority is 1/2-inch-thick board, and ..... Download Game FREE at: .... IntelliVox"", the world's only hands-free,.
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