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Sportplane Builder

Sometimes in our eagerness to finish the airplane, we complete our final in- stallations for the wheel pants, cowling, fairings, etc. with very little thought given to ... 
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SPORTPIANIF HIIIDFR Tony Bingelis



Sometimes in our eagerness to finish the airplane, we complete our final installations for the wheel pants, cowling, fairings, etc. with very little thought given to the need for future inspection and maintenance. Instead, we expeditiously make the installations as simple as possible and don't concern ourselves with such things as ease of access or long term service suitability. A few of the notes I have gathered over the years regarding landing gear brakes, tires, and wheel pants installations, in particular, seems to bear my conclusion. For example, I have for the past 10 years or so always installed my brake lines using Nylaflow tubing with brass automotive type compression fittings and connectors. This type of installation has given me excellent service for years in several different aircraft - including the retractable Falco. Maybe the reason those installations worked so well is because I didn't habitually ride the brakes. I am not a lead footed brake user. I have heard that a few builders have experienced brake problems because the Nylaflow tubing softened and pulled loose from its connector at the wheel brake assembly after a prolonged hard application of the brakes. This failure was undoubtedly due, in part, to the improper installation of the nylon brake line fitting (see Figure 1), and to the high heat generated from heavy brake applications. Some aircraft, characteristically, require a greater use of brakes than others . . . and so do some pilots. I think that most taildraggers, and tricycle gear aircraft with direct steering nose wheels are the least demanding because their brakes are used primarily during runups, taxiing, and for turning off the runway after landing. There are some exceptions, of course. A narrow landing gear, for example, or improperly aligned wheels and faulty landing techniques can increase the need for spirited if not excessive braking actions. If you have a fast-landing aircraft, or a tricycle gear job with a free swiveling nose gear and not a steerable one, be prepared for an increased brake usage. Part of this is due to the need to maintain initial directional control with the brakes during the takeoff run until the rudder becomes effective with increased speed. 42 FEBRUARY 1991



The RV-6A I am currently building falls into this category along with other aircraft like the VariEze, Grumman American Yankee, Sidewinder, and similar free swiveling nose wheel types. That means I may have to consider the likelihood that my old favorite brake line hookup, using Nylaflow tubing all the way, should probably be modified to an installation that can tolerate a higher heat build-up at the wheel brake assembly.



BRAKE LINE OPTIONS



The brake line running up from the wheel brake assembly can be made to be more heat tolerant by installing a short length of flexible hydraulic hose at the wheel brake assembly. Or you could substitute aluminum tubing for the Nylaflow tubing. If you use soft aluminum tubing for your brake line, it can be formed and bent to run up the landing gear leg all



Perhaps the best brake line installation results when a short length of medium pressure hydraulic hose is connected directly to the brake assembly. The upstream portion of the brake line can be either aluminum or Nylaflow tubing.
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NYLAFLOW BRAKE LINE INSTALLATION



Aluminum tubing is often used in much of the brake line system. However, it is more difficult to form, fit and route than are flexible aircraft hoses or Nylaflow tubing.



the way to a bulkhead fitting on the firewall, or to the side of the fuselage if the need dictates. In other words, no other intermediate connection should be necessary. However, unlike the flexible Nylaflow tubing, the bends in aluminum tubing are somewhat harder to form and route directly on the aircraft. Perhaps the best installation at the wheel brake assembly is one made with a short length of a medium pressure aircraft hydraulic hose (Aeroquip 303 or similar). The Cleveland Wheels and Brakes folks recommend a minimum 6 inch length for this flexible portion of the brake line. Such a hose is quite heat tolerant and its flexibility makes it easy to connect and route. Its one drawback is that it introduces an additional connection that can become another potential leak source. However, that is but a remote risk. Connecting the end of the flexible aircraft hose to an aluminum line can be easily done using standard aircraft fittings. However, if you want to transition from the standard flexible aircraft hose to a Nylaflow line for the remainder of the upstream portion of the brake system installation, the job is a bit more complex. This is because you may have to use a mix of standard aircraft fittings and automotive type compression fittings (see Figure 2). WHEEL PANTS CAN BE A PROBLEM



This entire brake system is made up of flexible, easy to route, Nylaflow tubing using automotive type compression fittings and connectors.



No doubt about i t . . . wheel pants do give an airplane that classy finished look. And, for that matter, wheel pants, when properly designed and installed, can increase the performance of a clean fast airplane by as much as 5 mph . . . some builders claim even more. Wheel pants do, however, introduce some operational difficulties. Highly effective wheel pants cover so much of the wheel that it is difficult to inspect the tires for wear. For this reason, the installation of your wheel pants should be carefully worked out so that their removal is relatively easy. Otherwise, you will be most reluctant to take them off to inspect your tires for unusual or excessive wear and damage. Likewise, your wheel and brake installation may be deprived of the attention it deserves. You will find the need for easy access to the wheels and brakes will become far more important to you after you have the airplane flying than it was during construction



You can almost double the number of landings you will be able to get out of a pair of tires simply by rotating them periodically. Why do you suppose one tire has much more wear than the other?



IS YOUR BRAKE ASSEMBLY VULNERABLE? As you look at your brake installation now, you may be struck with the sudden SPORT AVIATION 43



realization that the brake housing can be extremely vulnerable to damage or total destruction in the event of a flat tire or blow out. This will surely happen if you position the brake assembly below the axle rather than in front or behind it where it would be somewhat protected by the wheel rim. In some retractable installations it may be difficult, or impossible, to rotate the brake assembly to a safer position. If that be the case, be aware that a simple flat tire during landing or takeoff can result in far greater damage than a better positioned brake assembly would suffer.
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TIRE VALVE ACCESS



Wheel pants, in addition to interfering with the inspection of the tires, make servicing them very difficult. Getting air into the tires when they are low may require the removal of the wheel pants unless you have made some provision for access to the tire's valve stem. This can be very annoying when you want to go fly but instead have to waste time removing the pants to simply squirt a little air in the tires. A few builders do anticipate the need to air the tires periodically and wisely provide small access doors in the wheel pants for this purpose. These access doors are fine and serve the purpose nicely. However, they do require a lot of work to fabricate and install. A far simpler way to access the tires is illustrated in Figure 3. All you have to do is obtain a large diameter stainless steel button plug (cap?) from a hardware store, cut a hole in the wheel pants, and press the plug in. I use a 1-1/4" chrome plated button and cut the opening in the wheel pants for it with a hole saw. The entire installation cost less than $2 and took less than 10 minutes to install. If you don't like the appearance of large shiny chrome tire access buttons in your wheel pants, you could, of course, paint them to match the wheel pants color. Then they will not be at all conspicuous. By locating the access hole in the wheel pants at a level below that of the axle, you will be able to reach under the wheel pants opening and pop the button out with your fingers for servicing. Be sure to locate the hole far enough away from the axle nut to clear the button's tabs when installed. This dimension will depend on the size of the wheels you have installed. Right — Highly streamlined wheel pants



cover so much of the wheel that it is difficult to inspect the tires for wear. Such wheel pants are also highly vulnerable when operating from unpaved airstrips. 44 FEBRUARY 1991
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TRANSITION FROM STANDARD AN FITTINGS TO AUTOMOTIVE TYPE BRASS COMPRESSION FITTINGS .



BRAKE LINE OPTIONS



A large hole in the wheel pants provides quick access for airing the tires. The large diameter chrome plated button simply snaps into place to hide the hole.



Brake assemblies protruding below the axles, as installed on this aircraft, may be damaged or totally destroyed in the event of a flat tire, or blowout, during takeoff or landing.
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A TIRE VALVE EXTENSION PERMITS THE USE OF YOUR REGULAR AIR CHUCK
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with aircraft tires. You can almost double the number of landings you will be able to get out of a pair of tires simply by rotating them periodically . . . say, during your annual inspection. Unfortunately, rotating the tires is a time consuming job because you will have to jack up the airplane and remove the wheel pants and the wheels. Then, I am sure you realize, you will have to remove both tires from the wheels, turn them around, and switch them to the opposite wheels. That is a lot of work but well worth the effort. If you are like many pilots, you probably can take the blame for causing one of your tires to wear more than the other. It's that tendency some of us have of touch down on that wheel first - maybe it's because we habitually peek out the left (right?) side during landing? Here's something else I consider. Because I am the one who has to buy the tires, I use full flaps whenever I can and try to 3-point it (preferably once) as slowly as possible. Making "wheelies" is a costly practice.
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FIGURE 3.



TIRE VALVE ACCESS FOR WHEEL PANTS



Remember, when you rotate the wheel so the valve stem is visible, it should be positioned in the opening so you can reach it with the air chuck. To get an air chuck into that small opening will require one of two mechanical aids. 1. A long straight air chuck available at most any auto parts store for about $7. Or ... 2. A tire valve extension. Although the extensions come as a set of 4 (about $3.75), all you will need is one unless your airplane is a four wheeler. All you really need is to temporarily screw one of the extensions into the tire valve. It may permit you to use your



regular air chuck. After airing the tire, simply unscrew the extension and stash it away in the aircraft in your emergency tool kit (you should have one, you know). Since four of these little jewels come in a package, you might consider putting each one away in a different place. Then, when you need one, you might be lucky enough to remember where to look. FOR INCREASED TIRE LIFE



Rotating the tires on your car allows you to get more mileage from them before being forced to buy a new set. Well, that practice is equally effective



If you wish to contact the author of this column, Sportplane Builder, for additional information, please write to Tony Bingelis, 8509 Greenflint Lane, Austin, TX 78759. BOOKS BY TONY



The following books by Tony Bingelis are available from the EAA Aviation Foundation. EAA Aviation Center, Box 3086. Oshkosh, Wl 54903-3086, 1-800/843-3612, in Wl 1-800/236-4800, in Canada 414/426-



4800. Major credit cards accepted. - Sportplane Builders (Aircraft Construction Methods, 320 pages) - $17.95.



- Firewall Forward (Engine Installation



Methods, 304 pages) - $19 95.



- Sportplane Construction Techniques



Some builders wisely provide small access doors in the wheel pants to permit airing the tires without having to remove the pants.



(A Builder's Handbook, 350 pages) - $20.95. Add $2.40 postage and handling for each publication ordered . . or order all three for $52.97 plus $6.95 postage and handling.



Wisconsin residents add 5% sales tax SPORT AVIATION 45
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book, Firewall Forward, five years ago,. I have been receiving countless queries asking for possible sources for the fire- wall shields/grommets illustrated on.
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This plywood wing skin is finished in a clear coating revealing the plywood .... If adhesives are good enough to with- .... After the initial test flights, this type of.










 


[image: alt]





Sportplane Builder 

Save the plywood and wood for future use in making ... In the end this will save you a lot of time. Here, for .... and spray on their VARIPRIME Self-. Etching Primer.
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