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Craft & Technique: Do-It-Yourself Jumper Cables

other things, to replace the tires, since replacement tires are so cheap! .... can be tricky. Aircraft wheels are ... move the valve core with a valve core removal tool. 
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craft & technique Cheap Tires? Retreads may be the answer RI C HARD KOE HL E R



T



he Mooney’s annual was due, and I decided, among other things, to replace the tires, since replacement tires are so cheap! Whoa, you say! Cheap tires is an oxymoron, right there with jumbo shrimp. A glance at Trade-A-Plane shows ads for 6.00-6 ply tires at $55 to $120 for McCreary, Goodyear, and Michelin. The 6.00-6 is the most common tire on single-engine general-aviation aircraft. What if you could get tires that have better wear characteristics than those brand names that cost half as much? Do I have your attention? The answer is retreads! Now, before you turn the page, consider that approximately 80 percent of airline and military tires are retreads. If they are good enough for Mom, the kids, and defense of liberty, they ought to be good enough for your homebuilt. Retread tires are manufactured to exacting standards under FAA Certified Repair Station (CRS) rules, just like the rules engine, instrument, and avionics overhaul shops must follow. If you feel comfortable flying behind an engine overhauled by someone other than the manufacturer, then you ought to feel comfortable landing on a tire overhauled by someone other than the manufacturer. Repairing aircraft tires is a special operation that requires a high degree of skill, experience, and equipment and should only be undertaken by a CRS approved for this work. Retreading is just one part of repairing tires. Advisory Circular 43.13-1B, Acceptable Methods, Techniques, and Practices - Aircraft Inspection and Repair, has five pages of information on repair and retreading of tires.



Tires are retreaded as set forth in Military Specification Mil-R-7726. They must meet the standards of Technical Standard Order (TSO) C62 just like new tires. Included is the requirement that the tires be appropriately marked. The original markings must be retained or replaced, plus there will be a letter “R” followed by the number “1,” “2,” etc. to signify the sequential number of retreads applied thereon. Also, the month and year of retreading and the name of the person doing the work must be shown. If there is any speed category increase, that also must be displayed. Tires for our small aircraft are type III, which are rated to 160 mph, so speed category increases are usually not an issue. There is no limit to the number of times a tire can be retreaded, assuming it can pass all the inspector criteria. What are the pros and cons of using retreads? The most obvious pro is the cost. I just bought 6.00-6 ply retreads on Goodyear Flight Custom II cores for $36. There will be a $6 rebate for my old cores if they are retreadable, making a final cost of $30 per tire, plus shipping. Similar tires new cost $115, plus shipping. In general, the retreader can use a harder rubber for the tread than was needed for the original tire construction, so I should get more landings on these tires. My last set of retreads lasted six and a half years for 894 flight hours and 442 landings. There are two negatives to consider. First is the issue of clearance. It is possible for the retreaded tire to experience a growth factor that may increase the tire diameter or cross section. If you have a retractable gear or tight-fitting wheelpants, you need to check the clearances. I have



Consider that approximately 80 percent of airline and military tires are retreads.
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found more variation between different brands of tires than between retreads, so you should check both. The other major con involves deterioration of the sidewall due to aging. Particularly if your plane sits outside or is exposed to sunlight, sidewall damage will be faster on the retread since the sidewall is older. If your bird sits outside at the airport and the sidewalls crack before the tread disappears, you may or may not ﬁnd retreads economical.



Tire, Wheel Installation You’ve changed the tires on the family car; the plane can’t be much different, right? Wrong! First some deﬁnitions. The wheel is the metal part, and the tire is the rubber part. Most small aircraft use inner tubes and have a 5- or 6-inch rim. In wheel and tire designations, such as 6.00-6, the “6.00” (pronounced “six hundred”) refers to the inside width of the rim at the bead seat in inches, and the 6 means it is 6 inches in di-



ameter. Most small aircraft wheels are twopiece cast aluminum or magnesium alloy. The inner and outer half of the wheel are held together with through bolts. In the center of each half is a wheel bearing boss into which is shrunk a polished steel bearing cup or outer bearing race. One of the wheel halves has insets in it for the brake system, and the other half has a hole in it for the valve stem. The bead seat area is the inside edge just inside the rim of the wheel. This is the most highly stressed portion of the wheel and is usually rolled during manufacture to prestress the surface with compressive stress. This area should never be scratched or cracked. Do not pry with a screwdriver in this area to get a tire off. If the area is scratched, you must buff it out and make an assessment of the damage. Taking the wheel off the aircraft can be tricky. Aircraft wheels are lightweight and subjected to extremely heavy loads in hard land-



ings. Some of the through bolts that hold the wheel halves together may have weakened and may break in the process of wheel disassembly. To preclude this possibility, always deﬂate the tire after the aircraft is on the jack and before loosening the axle nut. High-pressure tires should be deﬂated by screwing a deﬂector cap on the valve and allowing the air to escape through the hole in the cap. The high-pressure air in these tires can eject the valve core at a velocity high enough to cause personal injury. After the air is out of the tire, remove the valve core with a valve core removal tool. With the tire completely deﬂated, break the bead of the tire away from the wheel. Apply an even force as a straight push as near the rim as possible. A block of wood and an arbor press will do a great job. I have also been reasonably successful standing on the tire while the wheel is placed on its side on a protected ﬂoor. Never use any kind of tire tool to pry



CAN’T GET ENOUGH OF AVIATION? Join the National Association of Flight Instuctors



If you’re a flight instructor or considering becoming a CFI, you owe it to yourself to become a NAFI member. NAFI is an international organization dedicated to raising and maintaining the professional standing of the ﬂight instructor in the aviation community. NAFI has served as the voice of aviation education and recognizes ﬂight instructors as the front line for quality control in the aviation world. Join us today, and begin receiving 12 monthly issues of NAFI Mentor magazine and other exclusive member beneﬁts.
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the bead of the tire away from the wheel as the soft metal of which the wheel is made can easily be nicked or scratched. This will cause stress concentrations, or stress risers, that may ultimately cause the wheel to fail. When the bead is completely broken from both wheel halves, remove the nuts from the through bolts and remove the wheel halves from the tire. Remove the bearings and set them aside in a clean area. Clean the wheel halves with mineral spirits or naphtha and scrub away all of the loosened deposits with a soft bristle brush. Dry the wheel with compressed air. Inspect the entire wheel for indications of corrosion where moisture was trapped and held in contact with the metal. If you ﬁnd any corrosion, you must dress it out by removing as little metal as possible. After cleaning out all of the corrosion, treat the surface with Alodine or its equivalent to prevent new corrosion from forming. I like to paint all exposed areas of the wheel with a good paint, being care-
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Retread tires are manufactured to exacting standards under FAA Certified Repair Station rules. On the left is a B-17 tailwheel tire before retread; at right is what it looks like after going through the retread process.



ful not to get any in the bearings or where the rubber will make contact. Next, soak the bearings in a clean solvent to soften dried grease. Remove all residue with a soft bristle brush, and dry the bearings with a ﬂow of low-pressure air. Avoid the temptation to spin the bearings with the air, as the unlubricated metal on metal can cause wear, and occasionally pieces of the bearings get thrown off with potentially disastrous results for your body. Carefully inspect the bearing races and rollers for any damage such as galling, spalling, brinelling, rust, water stains, or discoloration from overheating. Any of these types of damage are cause for rejection of the bearing. Water stains are common for aircraft parked outside and not ﬂown often. They will quickly damage the bearing if not replaced. Inspect the thin bearing cages that hold the rollers aligned in the races. Any damage or distortion to the cage is also cause for replacing the bearing. Inspect the bearing cup that is shrunk into the wheel for any of the damages noted above. If damaged, it must be replaced. To do so, put the wheel half in an oven and warm the wheel to 225ºF for about 30 minutes. I have found it works best if I preheat the oven to about 250ºF, turn it off, and then put the wheel half into the oven. Mom’s oven cycles when heating and can otherwise create hot spots that will ruin the paint on the wheel. With the wheel warmed, remove it from the oven and gently tap out the bearing cup. Running an ice cube around the cup just prior to tapping it out will usually help, particularly if you are fast. Use only a ﬁber or wooden drift to tap out the bearing to avoid damaging the wheel. Be careful with all this, since the wheel will hold heat for some time and is above the temperature of boiling water. Most wheel bearings are Timken and can be obtained for homebuilts through better auto parts stores or Aircraft Spruce at reasonable prices. Standard Cleveland wheel bearings are No. 08231 and No. 13836 for the 6.00-6. In any event, the part number is on the bearing. To prepare the tire and wheel for a tube-type tire, ﬁrst wipe the inside EAA Sport Aviation
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craft & technique of the tire to remove all traces of dirt and foreign matter. Then dust the inside with talcum powder. There are “approved” talcs, but in a pinch I have used the stuff from my medicine cabinet. Just ensure there isn’t much of anything else in the powder such as oils or perfume. Remove the valve stem from the tube, and then dust the tube with talc. Insert the tube inside the tire with the valve sticking out on the side of the tire that has the serial number. Align the yellow mark on the tube (identiﬁes its heavy point) with the red dot on the tire (identiﬁes its light spot). If there is no yellow mark on the tube, consider the valve to be the heavy spot and align it with the red spot. Replace the valve core and inﬂate the tube just enough to round it out, but not enough to stretch it. Slide the tube and tire over the outboard wheel half with the valve centered in the hole in the rim. Put the inboard wheel half in place, being careful the tube is not pinched between the halves. Install the through bolts and, if used, the Cleveland brake disk. Torque the bolts using a calibrated torque wrench to the value speciﬁed on the wheel half, maintenance manual, or a table of torque speciﬁcations. Most 6.00-6 Cleveland wheels require torque of the through bolts to either 90 or 150 inch-pounds. If you don’t know, don’t guess. Check the manual or call a technical counselor. Be careful. Early Mooneys and Pipers are usually 90, but later identical types use a new rim that calls for 150. Also, you can check the Cleveland website for the current Cleveland maintenance manual if the info is not on your wheel dataplate. Next inﬂate the tire to its recommended pressure to seat the beads and then deﬂate it completely. Finally, reinﬂate the tire to the recommended pressure. This sequence allows the tube to relax itself inside the tire and straighten out all the wrinkles. The inﬂation pressure will drop within the ﬁrst 24 hours after ini-



tial inﬂation because of stretching of the tire, and because any air that is trapped between the tube and the tire will escape and increase the volume of the tube slightly. Either over ﬁll by 10 percent or plan on reﬁlling again in about 24 hours. Paint a slip mark 1 inch wide and 2 inches long across the tire sidewall and wheel rim with a contrasting color permanent paint. If this mark is broken in the future, it indicates the tire has slipped on the wheel, and most likely the tube stem has been damaged. Aircraft wheels are balanced when they are manufactured, and the matching of the weight marks roughly balances the assembly. Small wheel assemblies are usually not balanced further. Static balancing on a bubble balancer (at the auto shop) and addition of glue-on weights is the most I have ever seen done. Because of the small diameter and mass of our wheel assemblies, balancing is usually not critical. Prepare the axle for receiving the wheel by removing any dirt or dried grease, inspecting for any obvious damage and checking the condition of the axle threads. Place the cleaned and greased bearings in the wheels and install the grease retainers. Always use waterproof grease. Slide the wheel on the axle and install the brake, following the instructions for it in detail. One of the most critical items in the installation of a wheel is the torque on the axle nut. Most smaller aircraft require only that the axle nut be installed and tightened until a slight bearing drag is obvious when the wheel is rotated. Back the nut off to the nearest castellation and install the cotter pin. On some larger wheels there are two torques, one to seat the bearings and another for operational use. Check the maintenance manual. Since the cotter pin is all that is holding the nut on, never reuse one. Hope this keeps you wheeling along.



My last set of retreads lasted six and a half years for 894 flight hours and 442 landings.
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