CONDITION INSPECTION NOTES

Compiled by Randall Henderson

503-297-5045

randallh@home.com

PLEASE send any additions/updates/corrections to me at the above email or give me a call. Or at the very least scribble them down on this sheet.

SHOPPING LIST

Stuff you may want to have on hand before you start.

Brake pads: Cleveland p/n 66-106 (and rivets)

Big cotter pins for axle nuts: Van's p/n MS24665-359 (I THINK)

C/S Prop grease (also general purpose but not wheel bearings): Aeroshell 6

Wheel bearing grease (also general purpose but not C/S prop): Aeroshell 5

Gasket Lube: Dow Corning DC4, (for oil filter gasket)

Solvent: mineral spirits or similar, to clean wheel bearings and other stuff

Lubricant: LPS2 for hinges, etc.

Oil: Aeroshell Oil-W-100 summer 60+ deg, Oil-W-80 winter 30-90 deg

Oil filter: CH48110

Spark Plugs: (Champion REM38E is what ships in new Lyc O360A1A)

Lubricaps (for prop hub grease fittings (where to get these?))

K&N air filter: O320: Vans pn E-3260, O360: E-3450, RV-8/8A IO-360-200hp: E-33-2060.
OR filter recondition kit, Van’s pn EA K&N 99-5050 KIT or Auto Parts store

Battery: Concorde RG25 or RG25XC, or Odyssey PC680 or PC25 (repl. ~2 years)

ELT batteries: ACK takes 6 Duracell D cells, Ameri-King takes 8

ELT annunc: lithium battery (every 3 years I think)

Tires: vans p/n U500x5-6 mains, U LAMB TIRE nose, U TAILWHEEL 6"  

Tubes: van's p/n U500x5-6IT main gear, U LAMB TUBE nose

Wheel Bearings: (main, tail, nose)

Vacuum filter

Vacuum regulator garter filter

Spark plug gaskets:18mm spruce p/n M674

Spark plug anti-seize: Spruce p/n 2612

Spark plug cleaner abrasive compound: Aircraft Spruce p/n TP163

Extra misc. hardware: #8 and #10 round and c-sunk screws; AN3-3, -4, -5 bolts; AN365-1032 fiberlock nuts; AN3 and 4 cotter pins; 1/4" coarse-thread metal lock nuts for brake flange/axle shoulder bolts (Vans or H/W store -- the old ones will likely break if you have to remove them for any reason)

PROCEDURES

Disclaimer: Any or all of this could be flat WRONG – I don’t claim to be an expert, just passing on what I've gleaned or figured out as I’ve stumbled through this process myself.  Some of this will also probably seem pretty elementary to those with more experience; please forgive if you think it’s too boneheaded.  If you have any additions or corrections, PLEASE let me know, or even just scribble it on the back of this sheet, and I'll update when I get the chance.

Wheels, Tires and Brakes

This may seem kind of basic but not everyone worked at a filling station when they were seventeen...  :-)

Removing the Wheels

· Jack up the wheel however you please

· Remove the safety wire and bolts from the brake caliper. Only need to remove the two rearmost bolts, which hold the outer brake caliper on; the rest of the brake assembly and wheel pant attachment plate and all that can stay.  Remove axle cotter pin and nut, remove wheel.

Removal/Replacement of Tires and tubes (if needed)

· LET THE AIR OUT OF THE TIRE!
· Remove bolts holding wheel together and brake disk on. Remove tire and tube. If you need to pry the tire loose, use only plastic or wood tools, never metal. Wheels are soft aluminum (and expensive!)

· Clean rubber residue from wheel with a plastic or wood scraper and/or some kind of solvent.

· Decide whether to replace the tubes as well as the tires. Check the tubes carefully for any signs of wear and tear. If there is any doubt, weigh the cost of a new tube against what it would cost for a new tire, tube, wheel, brake disk, (wingtip?, prop?) if you have a blowout on landing. =8-O

· Sprinkle some tire talc inside the tire and rub it on the tube. Use enough to coat the surface but not so much that it pools in the tire.

· Install tube with the red dot on the tire lined up with the stem. The washer and nut on the stem seem to be designed to clamp down on something that isn’t there on our wheels, however if you leave them on (and snugged down), it will help keep the stem centered in the hole in the wheel.  Put a little air in the tube and line it up before putting the halves together.

· Rub some soapy water on the rim of the tire and wheel before inflating the tube. Recommended inflation is usually 26 - 32 lbs.

Wheel Bearings

· Clean and regrease the bearings if needed. You don't necessarily need to do this every annual, but at least check them. Use Aeroshell 5 or other MIL-G-81322 "wide temperature range" grease. Note that Aeroshell 6 (C/S prop grease) does not meet this spec. It may work okay anyway, but it isn't what's called out for that.

Brakes

· Measure brake wear. If you have some new brake pads on hand (always a good idea) you can compare the used ones against the new to determine the % wear.

· To replace the pads, punch out the old rivets with brake tool using the die with the nipple on it, then replace with new rivets/shoes.

Reinstall Wheels and Brakes

· Reinstall the wheels and brakes. Install new cotter pins in the axles. Check for excessive free play and install axle shims if necessary.

Magnetos

Magneto Points

Don't know the procedure for checking the points, etc. If anyone does, please let me know and I'll put it in here. In any case, I've been told that it’s not really necessary to do that every year.

Magneto Timing

The kit contains a spinner mounted timing locator and spark plug TDC finder, which we don't really need for our engines since there are timing marks on the flywheel. I didn't use them.

· Disconnect all the plug wires. Remove all the top plugs. Keep track of which plug came from were by marking them or putting them in a numbered spark plug carrier.

· Stick a 1/16" drill bit in the little hole in the starter that's right up next to the flywheel. This provides a reference to line up the 25 degree BTDC mark on the flywheel.

· Hook up the magneto synchronizer. The red clips go on the magneto P-leads, and black goes to ground.

· Find TDC on cyl. #1: With your thumb over the plug hole, turn the prop until air blows out of that hole. Then slowly keep turning just until the impulse coupler clicks.

· Turn on the magneto synchronizer and the mag switches.

· Pull the prop back a couple of inches to take up the lash, then slooooowly bump it forward -- the two timing lights and/or buzzer should turn off as the 25 degree mark on the flywheel lines up with the drill bit.  On some types of synchronizers the sense may be inverted, i.e. the lights (and buzzers/ beepers) will go on instead of off. But it should be obvious when you do it.

· If the timing mark is very far from the drill bit when the one or both of the lights go on, adjust the magneto(s) by loosening the hold-down nuts, rotating the mag ever so slightly one way or another, then snugging the nuts and checking it again. Do this one mag at a time, and make marks on the mag/accessory case and flywheel so you can keep track of which way you turned it and how far. Otherwise it’s easy to get confused and wander back and forth for hours.  It takes very little adjustment to make a difference, and it's almost impossible to get it perfect; One of my mags was just over 1/16" from the timing mark and an “old hand” told me not to mess with it (I did anyway, and 1 hour later I'd gained about a 64th.)

· Once you're done, don't forget to switch off the mags, torque the magneto hold-down nuts, and remove the drill bit from the front of the starter. 

Compression Test

Be very careful doing this! The prop can swing and whack you! Always get a helper; never try to do it by yourself!

If you really want to get the most accurate results, do this with a warm engine. Otherwise, cold is fine for just making sure nothing's seriously out of whack.

· Remove top spark plugs. Make sure all plug wires are disconnected.

· Find the very top of the compression stroke on the cylinder being checked (just like finding TDC on cylinder #1 -- see "timing", above).

· Turn compression tester regulator down all the way. Make sure by hooking up the air hose to it and checking the pressure. Remove air hose.

· Thread compression tester hose into spark plug hole on the cylinder being tested.

· Get someone holding the prop in place near the tip (usually the lower one).  Other than that, keep all limbs, etc. out of the way of the prop.
· Hook up compression tester hose to compression tester, and then hook air hose to compression tester. Slowly turn the air up to 80psi (left gauge). If the prop starts to want to pull one way or the other, turn it down and re-check for the top of compression stroke. It shouldn't take much effort to hold it in place if it's truly at the top.
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· Look at right-hand gauge while moving the prop back and forth slightly. The highest reading is the one to note.

· Turn down the air and remove the air hose before letting go of the prop.

Check plug wires

The Cable Tester can be used to check your ignition wires to make sure the insulation and shielding isn't failing.  Note that you'd probably already know it from your mag check if you have a bad wire; this procedure is useful mainly to identify which wire is bad. But since we have the tool, it doesn't hurt to check them during the annual it in any case.

· Disconnect all plug wires from the plugs.

· Clip the black lead to ground. Clip the thinner of the two red leads (the one that comes out the front of the box) to a +12v voltage source.

· Clip the thicker red lead to the spring on the end of the wire to be tested. Press the "Test" button on the tester for A SECOND OR LESS while watching in the window for a spark. What you're looking for is a strong spark across the gap. Don't hold the button in -- you're essentially shorting out the wire during this process.
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· Repeat for the other wires. If there is little or no spark on the wire, it probably means the magneto points are closed on that lead. Turn the prop a little and try again. If you find a wire that provides little or no spark even after you turn the prop, then you may have a bad wire.

Spark Plugs

Remove the rest of the spark plugs if not done already. As before, keep track of which plug came from where.

Cleaning

There is a vibrator cleaner and a sand blaster cleaner in the kit. Looks like using both is best to get them good and clean.

Vibrator cleaner:

· Thread the vibrator tooth deal onto the stud at the end of the vibrator cleaner

· Hold the plug in one hand and stick the tines of the fork into the plug outside the electrodes. Push red button and rotate the plug back and forth with slight pressure. This mainly gets the gunk out of the bottom of the plug.
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Sand blaster cleaner:

· The reservoir in the cleaner is divided into two halves. Pour about half the sand from the bag into the half where the spark plug goes in.

· Put the bag on and the metal sleeve to hold it on, and stick the spark plug in the hole.

· Adjust the air regulator. 50-60 PSI seems about right for this task.

· Attach the air hose and push the button. The little two-way valve on the side is supposed to switch from sand blast to air blast. Don't know for sure but I guess that's so you can blow the sand out after sand blasting.  I never was sure which way was which so I just flipped it a few times, and made sure to blow them out by hand after removing from the tool. Seems to take about 5 seconds to clean a plug.

· Remove the plug, put a new one in, turn the tool over and shake all the abrasive towards the front reservoir, turn back over and repeat the process.

· Blow out the plugs with an air nozzle when done to make sure there's no abrasive left in there (we don't need any of THAT in our engine, do we!)

Gap the Spark Plugs

Use the plug gapping tool and .016 wire feeler gauge to gap the plugs. It’s easier if you clamp the tool in a bench vice. Recommended gap is .017-.019. Be careful not to go too far – if you do you will have to try to open it up again, and unless you have the tool made for the purpose you’ll likely ruin the plug. 
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Clean or Replace the Spark Plug Gaskets

Champion says to always use new copper gaskets. Be that as it may, an old mechanic’s trick is to heat the gaskets cherry red with a torch, then while still red, quench in water. This cleans them off pretty well and also re-anneals them. It's your choice whether you want to do this or replace with new.

Reinstalling the Spark Plugs

Don't forget to brush some spark plug anti-seize on the threads when reinstalling the plugs. 

Lycoming recommends rotating the plugs top to bottom and also front to back (4 cylinder models) when reinstalling. The following is an excerpt from the article "Why Rotate Spark Plugs", out of Lycoming's "Flyer Key Reprints" publication:

To get a polarity change, as well as switching the plugs from top to bottom, the following rotational sequence is suggested. First, when removing the spark plugs from the engine, keep them in magneto sets.  After the plugs have been serviced and are ready to be reinstalled in the engine, make the following plug exchange.  On four cylinder engines, you must switch 1 with 4, and 2 with 3.  During the following operating period, each plug will be fired at reverse polarity to the former operating period. This will result in even spark plug wear and longer service life.

The above is only the part about 4 cylinder, dual magneto engines; there is more about single unit dual magnetos and other variations. You should get a copy of the article (available from Lycoming or at www.lycoming.textron.com/support/publications/default.html) if you don't have this "standard" setup. The procedure will also likely be different if you have other variations (electronic ignition, FADEC, etc).  

Check Alternator Belt Tension

Service Instruction 1129A gives the methods:

    1. Torque method for 3/8 " belt; 11 to 13 ft. lbs. torque at the nut that holds the pulley on the alternator for a new belt and 7-9 ft. lbs for a used belt.

    2. Deflection method; attach a small spring scale to the belt 1/2 way between the ring gear and alternator pulley and pull 14 lbs for a new belt and 10 lbs for a used belt. The deflection should be 5/16". If it’s less than that, your belt it’s too tight.
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