Landin’ Gear
 Landing gear is the part of the airplane that is suppose to touch the ground, all the way up to and including where it attaches to the to the fuselage or wing. I’m writing this with the Van’s RV-8 in mind but the principals apply to most three wheeled things.
  The hardware used to attach the landing gear to the fuselage has presented considerable difficulty to some when trying to torque or remove it. These bolts and nuts may be replaced with double hex or 12 point hardware to make it easier to get a wrench on the nuts inside the gear box. A twelve point crow foot will do the job nicely. Put it on up side down.
I have found that after you have done every thing humanly possible to align and adjust the positions and angles of all of the wheels, you are just about ready for alignment. 
There are some rules you should know before you start. 

1. Never move the main gear on a tail dragger aft of where the designer says they are suppose to be. The farther forward within the design limits, the better.

2. Never move the main gear on a nose dragger forward of where the designer says they are suppose to be.  Unless the designer has a desired position, the farther aft within design limits, the better
3. Adjust the CG and weight to the landing configuration. On a tail dragger, and for these purposes, the further forward the CG, the better. Forward CG on a tail dragger gives a little more controllability in a ground loop situation but, is easier to nose over if you run out of runway. As for Nose draggers, an aft CG makes them a little harder to nose over. For both types of gear, it is at best a compromise between things mentioned here, stability, and best cruise speed.
4. The main landing gear on an aircraft is for landing. Any other wheel on an airplane is for holding up its end of the airplane and steering while taxing or when parked.
5. Wheels that don’t steer don’t need camber. Sometimes they have camber in order to put the tire contact patch in alignment with the tensional axis of the gear leg. Too much camber in this regard is as bad as not enough. If you have positive camber it needs to be equal side to side, and you need toe in. Camber makes the wheel roll in a circle in the direction of the tilt, and toe (in or out as appropriate) compensates for that. Camber out of adjustment will cause a vibration at some resonate taxi speed and/or when braking. 
6. If you have camber you probably can’t adjust it. If you can adjust it, it won’t be much. It should be equal side to side, and adjusted to a value that minimizes twisting of the gear leg when the brakes are briskly applied and held.
7. What ever camber remains with the landing configuration weight on the gear, must be compensated for by toe adjustment.

  Things you will need to adjust toe, a reasonably level ramp area, a water hose to wet down a portion of the ramp, some printer paper and some carbon paper.

  Lock the steering wheel so that the aircraft will roll without turning one way or the other. Alternately stack about 5 sheets of carbon paper and 6 sheets of printer paper and position it in the path of one of the main wheels about 15 feet ahead. Roll the aircraft ahead. As you do, any improper toe adjustment will load the main gear and they will unload when they cross the paper stack. Observe which way the wheel makes the paper stack slide. 
  Position the aircraft on the ramp so it can be rolled straight ahead, with the steering wheel still locked, for some distance. Wet the ramp down, under the aircraft. Roll the aircraft forward onto the dry damp far enough that you can examine the wet tracks the tires make on the dry ramp. Note if the steering wheel track is off to one side or the other. If it is, toe is not equal. Steering wheel track should be right on center.
  You now have all the information you need to start adjustments. If the wheels slide the carbon paper outboard, adjust the toe, out. If the wheel slides inboard adjust the toe, in. Adjust the wheel that tracks farthest from the steering wheel track to toe in or the closest wheel track to toe out depending on which way the gear unloads. If the steering wheel tracks on center but, the gear unloads on the paper, equally adjust toe on both wheels in the appropriate direction. 
  Now, do it all again until you’re satisfied with what you have.
  Before you put the wheel pants back on, go to an automotive parts store and get some stuff called “Silglide”. It’s hard to find and some parts stores always have something better than what you really want. Silglide is the good stuff. Put it on the back of the brake pads NOT the side that goes against the disk. As soon as you have that done go hold down the brakes for just a minute. Silglide will eliminate most brake noises and if it doesn’t, it won’t hurt anything.
The pants should be in general balance about the axel. If someone hasn’t balanced them, they are nowhere close and this condition and can cause a vibration that will drive you crazy. On the other hand you might not even know you got it, until it’s gone. Fabricate a fixture that will facilitate balancing about the axel center. Duct tape a Dixie cup to the front of the pant and put in enough lead shot to achieve longitudinal balance. Mix that shot with just enough Epoxy to secure it inside the nose of the pant. Check to make sure you have the balance close and refine the adjustment until you are satisfied. 
  How do you adjust wheel bearings, here’s how I do it on clean and fresh packed bearings with clean brake disk. Before you install the outer rollers insure the retainer nut will turn on by hand, beyond where it will be when the bearings are adjusted. Make sure the brake pads are completely disengaged. Torque the nut down to 25 lb/ft while turning the wheel by hand. After a brief pause repeat the last step until the torque holds. Back the nut off until you can tighten it by hand. Thump the tire on the side a couple times with a rubber hammer. Tighten the nut by hand and check for a very slight play in the bearing. Loosen the nut to the first position that will allow you to install the cotter pin. Apply and release the brake, make sure the brake pads engage the disk and the pedal is up. Move the wheel against the action of the brake pads and make sure the caliper will release. After lowering the aircraft to the ramp, firmly move the aircraft back and forth side ways. If you have a sloped ramp, allow yourself room and let the aircraft roll some distance, then with one stroke firmly apply the brakes. Note the heights of the brake pedals. They should be equal. If one is too low, tighten that wheel bearing one cotter pin position at a time, roll the aircraft check the pedal heights until you got them like you like them. The master cylinders have to move some from the top of their travel to close a valve that lets the fluid return to the reservoir when the brakes are released. From the position where that valve closes the master cylinder is actuating the caliper. You have to have this free play in the brake pedals. Make sure linkage adjustments allow the master cylinders to extend to their internal mechanical stops. Make sure the return springs are strong enough to fully extend the installed master cylinders. There is no mechanism to disengage the brake pads from the disks. They are simply moved back by the wobble of the brake disk allowed by slight play in the wheel bearings. If you don’t have any play in the wheel bearings you will over heat the brakes because they won’t disengage. You might want to consider Mil-H-83282A hydraulic/brake fluid and Viton o-rings. If you switch to High-Temp fluid and Viton o-rings, make sure you do the complete brake system. An o-ring that melts just above ambient temperature won’t do you much good.
  Back tracking just a bit here to cover all the bases. There are bearing sets that have a spacer between the inner races to set the adjustment to optimum with the nut torque set to a given value. This thing almost always insures proper adjustment even if you replace the bearings. Did you get the key word here, yea that’s it, “almost”. Make sure you have that little bit of play in the bearings that is required to disengage the brake pads. Adjustments are with made shims. Adding or removing shins between the spacer and inner races increases and decreases play respectively. If there are no shims in that position, and you have too much play, you can place a shim of appropriate thickness under one of the outer bearing races in the wheel.  
 Steering wheel shimmy. Man I hate it when it does that.  On a nose gear, the only device that is suppose to control is two U-611 spring washers installed under the nose wheel WD630 nose wheel fork. They are a little bit misunderstood. All they do is preload some device that provides enough friction to dampen the oscillations, but not so much that it won’t allow the wheel to steer. That device is the combined radial surfaces that the spring washers preload. If you grease them they lose their friction. When you grease the steering, back off the nut and clean the excessive grease from the flat surfaces, at the top and bottom of the nose wheel fork. Now reset the preload. You should be able to do that and still have some travel left in the spring washers. If when you are setting the preload, you get a sharp increase in preload with only slight tightening of the nut, you need new u-611 washers.
  The apparatus detailed in the last paragraph has a somewhat narrow range of operation. If any related geometry is not as it should be it might defeat the dampening device. If for what ever reason, the steering axis is tipped aft of what it should be, that will induce the problem. A slight amount of forward tip in the steering axis might be desirable but an excessive amount will induce the problem and make turning difficult. No lateral tip in the steering axis should be allowed. 

  Tail wheels (Don’t you just love ‘em) they love a little forward tilt of the steering axis. It makes it easier to turn and the aircraft tracks better. Too much will make it hard to turn but it will track fantastic. No aft or lateral tilt is allowed, none. That will get you the old bent shopping cart effect, big time. I don’t even like a vertical steering axis, even if it’s working, because it is too close to aft tilt. Remember the steering linkage also attaches to the rudder and those bearings absorb any additional force. 
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