Section10 : Engine Mount, Landing Gear and Landing Gear Fairings
The RV-6/6A uses a well-proven tapered rod landing gear. Developed by race pilot and aviation pioneer Steve Wittman, this gear arrangement has been widely used on both production and experimental aircraft.

It is rugged, simple, relatively light, and inexpensive. By using simple landing gear leg fairings, drag is minimized.

Since the gear legs are round, they permit the wheels to move in all directions and do a good job of smoothing out runway bumps. But, because they are spring steel, they are not as well damped as are the air-oil "Oleo" struts on some aircraft landing gear installations. Spring steel gear legs do not absorb much energy, but rather tend to rebound to release the energy taken in by smoothing a bump. This is the same as a leaf spring gear (Cessna), but the leaf spring gear can only flex inward and outward from the aircraft centerline, not fore and aft as the round rod gear can. When flexing inward and outward, the tire "scrubs" on the runway and dampens the rebound action.

 THE ENGINE MOUNT

The engine/landing gear mount is shown on DWG 60 (RV-6) or DWG 61 (RV-6A.)

The mount is fitted by squaring it with the firewall of the fuselage and aligning it with the pre-drilled holes in the corners of the firewall. Variations in the dimensions of the mount should be small enough that they can be compensated for by the differences undersize holes used to hold the firewall to the jig and the 3/3" full size holes in the mount. The two center holes are also drilled at this time. Spacers can be used between these two attachment points and the firewall if necessary.

 INSTALLING THE LANDING GEAR LEGS

Installation could scarcely be easier: a round rod is Inserted into a round tube and secured with one bolt. Of course, the rod and tube must be machined to fit very closely, and axle and wheel alignment must be maintained when the bolt hole is drilled. Gear legs and mounts have always been machined in RV kits, and in kits supplied since March 1993, all alignment drilling has been performed at the factory.

The RV-6/6A landing gear legs are made of 6150 steel, a nickel alloy with poor corrosion resistance. They must be primed with a good epoxy primer, and painted with an enamel, urethane, or epoxy paint. Neither the surfaces which contact the landing gear mount, nor the axle should be painted because the thickness of the paint would prevent installation. A heavy film of wheel bearing grease applied during installation will keep unpainted areas from corroding.

The following instructions for installing the landing gear, wheels, brake lines, fairings and stiffeners are much the same for both RV-6 and RV-6A installations, but actual dimensions may vary. Be sure you are working with the correct drawings. Details of the RV-6 main gear are shown on DWG 50. RV-6A landing gear is shown on DWGs 60, 61, and C1.

 INSTALLING THE WHEELS AND BRAKES

Details showing the installation of the wheels and brakes are shown on DWG C2. The axle and U-403 Brake Mounting Flange on RV gear legs have been designed to use the Cleveland 5:00x5 wheel and brake assemblies. The brake mounting flange has been honed and drilled to fit the axle at the factory. The hole through one side of the U-403 is still undersize, so, before final installation, pass a 5/16" drill through the assembly. Now install the Allen head screw that secures the brake flange to the axle. It is possible that the heat treating process used to strengthen the gear leg has expanded the axle slightly, and the flange will not slip on smoothly. A strip of fine crocus cloth briskly worked around the axle will remove the black scale and allow the flange to be installed.

Cleveland brakes are included in the kit. Each brake has a mounting plate supplied, which bolts to the U403. Three of these bolts, running through U-408 spacers, also attach the U-810 Wheel Fairing Mount.

The exact length of these spacers may be altered slightly to achieve the correct gap between U-810 and the brake disc.

Mount the U-810, U-408 spacers and Cleveland mounting flange to the U-403 brake mounting flange.

Install the AN822 brake line elbow in the Cleveland brake assembly. Remove the inboard brake shoe from the brake caliper, and bolt the caliper to the mounting flange. Brakes are mounted with the caliper aft of the axle, and the bleed nipple down.

Fit the 5:00x5 Cleveland wheels and U-405 Axle Spacers (one on each side of the wheel) on the axle.

Install the VA-106 wheel nut. Tighten this nut carefully, until there is no side play in the wheel, but it still rotates smoothly. Then, through the cotter pin hole in the nut, center punch mark the position of the cotter pin hole in the axle. Remove the nut and wheel, and drill a 1/8" hole in the axle for the cotter pin.

MAIN WHEELS and TIRES

Split the wheels by removing the bolts holding the wheel halves together.

Remove and inspect the wheel bearings. This requires removing the circlip retainer and popping the tapered bearing assemblies out. Be sure they are fully greased with Aeroshell #5 or equivalent.

Re-install the bearings and mount the tubes and tires on the wheels. Dust the inside of the tire with talcum powder before installing the tube. The red dot on the tire should be installed next to the valve stem of the tube.

Bolt the wheel halves together. Carefully observe the manufacturer's bolt torque specifications, shown on the document in the wheel/brake package.      .

SLOWLY inflate the tire to 25 psi. Deflate it fully and re-inflate it SLOWLY a couple more times to work out any wrinkles in the tube. Inspect for a good seat around the wheel rim.

Install the wheel and re-install the inside brake shoe with bolts and safety wire.

BRAKE LINES

DWG 49 shows materials and installation details for RV-6 and RV-6A brake lines, including both single and dual brake installations. The brake lines have been designed so the same master cylinders, brake fluid reservoirs, and flexible brake line segments can be used for either the single or dual brake system.

Nylo-Seal tubing was selected for use as a connector between the primary and the optional secondary brake master cylinder sets because of its flexibility, high pressure capability, light weight, and low cost. Brass fittings are used on the high-pressure lines because they provide a better pressure seal than do plastic Nyloseal fittings. Both fittings require inserts as shown on DWQ 49 to provide leak free service. These are much easier to install if the tubing is warm, so dip the end in hot water or heat it evenly with hair dryer before pressing the inserts into place.

As the exact length and route of the tubing is being determined, the rudder pedals should be moved throughout their range of travel to observe the action of the tubes. In routing the brake lines, care should be taken to protect them from chafing where they pass through bulkheads or around corners. Such protection can be in the form of plastic fairlead bushings as shown, wrapping the brake lines with protective tape, or slipping a piece of polyethylene tubing over the brake line at the wear point.

Note the brake line routing at the lower end of the gear leg as shown in DWG 49. This routing permits the brake line to come straight out of the fitting for a distance before making a bend. The brake caliper moves inward and outward along the line of the axle as the brakes are used. The "spiral wound" routing shown accommodates this movement very well with little stress on the brake line or the fitting.

Once the brake lines are fitted, the brake fluid may be added.

NOTE Use ONLY the aircraft brake fluid recommended by the manufacturer. DO NOT use automotive brake fluid, especially silicone based fluid. The seals in aircraft systems are not compatible with automotive fluids. Serious damage may result if they are used.

Brake lines must be " bled" to force air from the lines. Use a clean squeeze-pump handle oil can with the appropriate fluid. Connect it to the bleed nipple on the wheel cylinder with a clear plastic tube that seals tightly to the nipple, loosen the nipple about 1/4 turn, and pump the system full. Work carefully and watch the plastic lines that connect the master cylinders to the fluid reservoir until no more bubbles appear WOOD GEAR LEG STIFFENERS With a rod gear leg, the wheels can move fore and aft, so, with no scrubbing action on the tire, there is no damping resistance, and a fore-and-aft shimmy can result. This is most prevalent at low speeds (10-15 mph) and on paved surfaces. Turf surfaces have sufficient rolling resistance to provide a dampening action.

Out of balance wheels and higher than necessary tire pressures also promote wheel shimmy (lower pressure in the tires increases roiling resistance, and thus provides dampening). Generally such shimmy occurs on landing roil out or while taxiing, and can be stopped with light brake application. Un-checked shimmy can transmit vibrations into the landing gear mount and eventually cause cracking. However, wheel shimmy is a rather nebulous thing; it occurs on some airplanes and not others, and with varying degrees of severity. The cause, or combination of causes, is very difficult to detect and define.

Wheel shimmy tendencies can be minimized by using the lowest practical tire pressures, having well balanced wheels and tires, and brake discs which run true and don't drag at one point of rotation.

Bonding a wooden block to the spring steel rod gear leg will alter its vibration characteristics and decrease the tendency to shimmy. This is shown on DWG C3. The wood used in this illustration is a standard window molding available from most building supply stores. The shape of this molding provides a good place to start. Sawing two pieces of this molding lengthwise and bonding them together as shown will provide a tapered piece, which attaches easily to either the front or rear of the gear leg. The resulting assembly is attached with putty of epoxy and thickening agent or even a "Bondo" type body filler.

Once this has cured, sand or file the excess bonding agent smooth, and wrap the whole assembly with 2 or 3 layers of 9 oz. fiberglass cloth. Fiberglass tape, 2-3" wide wrapped around the gear leg works well because it is easier to keep taut than a large sheet of fiberglass cloth. These wrappings of fiberglass tape are saturated with polyester resin (or epoxy if you prefer) as they are applied.

The wood stiffener blocks may also be attached temporarily by spiral wrapping them with fiberglass filament re-inforced packaging tape. This should be viewed as a short term installation, because the filament tape will deteriorate and may not last for more than one or two years; much less if directly exposed to sunlight for long periods of time.

INSTALLING THE FIBERGLASS MAIN GEAR LEG FAIRINGS

Gear leg fairings are very important for drag reduction. While one might feel that a fairing on the large wheel and tire would add more speed than a fairing on the small, round gear legs, just the opposite is true.

Wheel fairings add about 3-4 mph but the gear leg fairings add at least 8 mph. The combined wheel and gear leg fairings add around 12 mph to the top speed. Looking at it another way - it would take an additional 27 horsepower from the engine to achieve the 12 mph contributed by the fairings. Obviously, a good fairing installation is necessary if high speeds are to be obtained from your RV.

Proper alignment of the gear leg fairings is also important for purposes. Since the gear legs are located forward of the aerodynamic center of the aircraft, they have a de-stabilizing effect on directional trim. Any mis-alignment will have the same effect as a rudder input, but in the opposite direction and of much greater magnitude. For instance, it was found that just a 1/4 inch mis-alignment of the lower trailing edge of one gear leg fairing produced a half-range deflection of the skid ball. A very noticeable opposite rudder input was required to re-center the ball.

Main gear leg fairing installation is shown on DWG C3. Race the fairing, leading edge down, on a table or other flat surface and use a square at one end to position the trailing edge exactly above the leading edge.

Make sure that the other end of the fairing also has the trailing edge exactly above the leading edge. This will verify that the fairing was molded without twist. With the fairing in the " no-twist" position, place two or three spring clamps on the trailing edge. Wrap a piece of tape around the trailing edge and then use a razor blade to split it at the trailing edge or make a thin pen mark across the trailing edge. If the fairing becomes twisted, the tape edges or pen mark will not line up.

Cut out the paper trim template (for YOUR airplane) found on DWG C3. Position the trim template over the fairing using the molded-in scribe lines and the leading edge parting line as reference points. Smooth the template over the outside of the fairing and use spring clamps to hold it in place. Trace the root end, trailing edge, and tip end trim lines onto the fairing. Make small "tick-marks" on the tip and root at the gear leg centerline. Extend the gear leg centerline marks approximately V*" to the center of the part after removing the template. The marks will be helpful later when positioning the fairings to the gear legs. Trim the root and tip ends of the fairing, but not trim the trailing edge. After trimming, file or saw notches approximately  1/16" deep in the edges of the fairing at the gear leg centerline marks.

Trim the hinge material to 2 inches longer than the length on the drawing. Do not trim the hinge pins yet.

The hinge material is left 2 inches long so there will be a 1" excess on each end to help clamp the hinge to the fairing. Mark (but do not drill) fastener locations and final trim locations on each of the hinge segments.

When drilling the hinge to the fairing, the fastener location marks will be visible through the translucent fairing.

Place the trimmed gear leg fairing on the gear leg and clamp the trailing edge closed with two or three spring clamps. Use the tape or pen marks to be sure that the fairing is not twisted. Adjust the position of the fairing to align the gear leg centerline marks with the gear leg centerline. The trim as defined by the pattern was conservative, and the fairing may be slightly too large. Trim the lower end of the fairing as required for  proper fit.
Note: Each hinge half must be drilled, clecoed, de-burred, countersunk, and riveted before moving to the next hinge half because the fairing section is too thin at the tip to allow installation of clecos in both sides without interference.

Position the marked hinge inside the trailing edge of the fairing and clamp the ends of one hinge half in place. With the hinge ends clamped in position, begin at one end and drill #40 through the fairing and hinge using the fastener locations marked on the hinge to position the holes. Use light pressure and high drill speed, and allow the bit to cut through without distorting the hinge. Work from one end of the fairing to the other, clecoing each hole before drilling the next.

Un-cleco the hinge from the fairing and clean but any metal chips. De-burr holes and trim the 1" excess hinge from each end. Remove and countersink the fairing for AN426AD3 rivets. Because the fairing is quite thin, it is recommended to that you keep the hinge clecoed to the fairing while countersinking. The holes in the hinge will guide the countersink cutter and keep it from elongating the holes in the fairing. Rivet the hinge to the fairing, using a hand squeezer. Don't fully set the rivets as you would in a metal structure. This would cause the thin composite fairing to crack around the holes.

Remove the fairing from the aircraft and insert the hinge pin to join the trailing edge. Use a long sanding block to remove any excess " tail" on the fairing and even the sides of the trailing edge.

Remove the pin and the lower 1" to 90°. Grind the upperend to a chisel tip. This shape helps guide the pin through the eyes of the hinge. Drill a #40 hole in the upper surface of the lower end of the fairing. A piece of safety wire can be looped to hold the hinge pin in place.

Wrap the gear leg with wear resistant plastic adhesive tape at two or three locations to prevent chafing and hold the brake line in place. Slip the fairings over the gear legs and insert the hinge pin from the bottom.

The hinge pin is thin enough to curve as it is inserted without taking excessive permanent bend.

Roughly align the fairing to the airflow, and align the gear leg centerline marks with the gear leg centerline.

At the top end of the fairing, install a hose clamp around the gear leg capturing the % inch wide fingers of the fairing to help hold it in place. When installing the hose clamp for the first time, use a heat gun to soften the fingers so they conform to the surface of the gear leg as the hose clamp is slowly tightened. When the hose clamp is fully tightened, leave the fairing in place and allow it to cool.

You can also, as an option, add one or two layers of fiberglass cloth under the fingers. The purpose is twofold: to strengthen the finger and to contour the inner surface of the finger to the landing gear leg. Cut one or two laminations of 9 oz. fiberglass cloth so they fan out and anchor to a larger surface area of the gear leg fairing. See the dashed lines on the full scale trim templates.

Before laying up the fiberglass, prepare the surface of the gear leg by locally coating it with wax, mold release agent, or thin cellophane packaging tape. Cut out the glass cloth doubler patches and attach them to the inside surface of the fairing with a liberal application of epoxy resin. Before the resin cures, install the fairing to the gear leg using the hinge pin to close the trailing edge. Lightly damp the lower end of the fairing if necessary to hold the fairing in place. After cure, remove the fairing and trim any rough edges around the doubter patches. The exterior surface of the finger can be filed or sanded to provide a smoother contact surface for the hose clamp.

The alignment of the fairings is important and can substantially affect the way the airplane flies. While a very careful " eyeball" alignment job might come close, this is difficult because of visual illusions created by the sweepback of the gear legs.

The gear leg fairing must be aligned with no load on the wheels, simulating the in-flight condition of the gear legs. Jack and support the fuselage far enough off the ground that the wheels no longer touch. Set the tail up so the airplane is level at the cockpit longerons (datum line).

Align the fairings as shown. Pick a point on the landing gear fairing and measure the distance to the center of the fuselage. Pull a string from a point on the landing gear to a similar point the same distance from the center of the fuselage near the tail of the airplane. This string is a displaced centerline of the airplane. A stick is clamped between the stabilizer and the floor at this point. The string is then wrapped around the leading edge of the fairing and both ends pulled tight to the stick under the stab. Be sure the string is held level and parallel to the longerons..usually measuring from the floor is accurate enough. The leading edge and trailing edge of the fairing should be centered between the strings.

The string is then relocated up and down the gear leg (and of course, the stick at the tail will have to be move inboard/outboard the same distance, so the displaced centerline remains parallel to the aircraft centerline). This will align the fairing and eliminate any twist. Slightly loosen the hose clamps so the fairings can be accurately aligned. When the alignment is correct, tighten the clamps.

The installation is completed by fabricating intersection fairings between the upper end of the gear leg fairing and fuselage/wing and between the lower end of the gear leg fairing and the wheel fairing. The process for creating the intersection fairings is outlined later in this Section.
On the completed wheel fairing/gear leg fairing/intersection fairing installation, the custom molded intersection fairings will define proper alignment of the gear leg fairing, so the hose clamp is used primarily to keep the fairing from sliding down the length of the gear leg. This also means that the gear leg fairing alignment procedure need not be repeated each time the fairings are removed.

INSTALLING THE MAIN WHEEL FAIRINGS

Main wheel fairing installation is shown on DWG C2.

The VA-157 wheel fairing consists of two pieces, the VA-157A forward half and the VA-157B aft half.

They should mate as accurately as possible. Because of the variations possible in fiberglass moldings, the first step must be to make the halves fit. Use coarse sandpaper glued to a straight stick as a disposable file to remove any material that prevents the halves from matching smoothly. Typical areas that might need some extra work are shown on Details D and E; the inside radius of the flange on the rear half, the inside of the front half where glass cloth layers overlap, etc. Take the time to custom fit the halves of your fairings as exactly as possible.

Drill and cleco the VA-157 fairing halves together. Begin at the tops of the fairings and work down the sides to help minimize bulging and mismatch between the fairing halves. Space fasteners per Section A-A.
Do not install the second fastener up from the bottom on the inboard side of the fairings as this part of the fairing will be cut away to clear the axle. The fairings as supplied are symmetrical (no right or left hand fairing) but the asymmetrical installation of the fasteners will establish which fairing will be installed on the right side of the aircraft and which will be installed on the left.

Attach front and rear halves of wheel fairings to each other as shown. Mark a lengthwise centerline across the top of the assembled fairing.

The airplane will need to be supported on jacks to get the wheels on and off the axles. Unfortunately, you may need to remove and re-install the wheels a few times while getting the bracket-to-disc gap just right.

Use caution while the airplane is on jacks. Don't let it will not tip or fall off the jacks!

Install U-810-L and -R Brackets to the U-403 Brake Mount Flanges using 3 each: U-408 Spacers, AN4-11A Bolts, AN365-428A Nuts, and AN960-416 Washers. There should be 0.032" to 0.094" gap between U-310 and the brake disc when the wheel/brake assembly is installed.

Raise the airplane on jacks so the tires are just off the ground (zero to 1/16" gap). Level the airplane (longitudinally and laterally) at the upper longeron. Once again, use caution while the airplane is on jacks!

Attach U-808 Outboard Brackets to the VA-106 Axle Nuts using AN4-5A Bolts and AN960-416 Washers.

There is not a right hand or left hand U-808, but the brackets do have a top and bottom to them. The longer leg of U-808 goes to the top. Using a carpenters square or drafting triangle on the floor, rotate U- 808 so the forward and aft edges are perpendicular to the floor. Tighten the bolts.

Install a 1 inch thick wood/metal/plastic spacer between the top of the tire and the inside of the wheel fairing. This spacer will be placed on the top of the tire to establish the correct vertical position of the fairing relative to the wheel/tire. (The 1" dimension assumes a 14" diameter tire is being used. The spacer thickness should be varied to account for tire wear or inflation pressure.

Tape the spacer to the top of the tire.

The inboard forward edge of the aft fairing must be locally trimmed to clear the axle. The wheel fairing is positioned correctly in the fore/aft direction when the forward edge of U-808 lines-up with the molded in "step" located approximately 1 " aft of the forward edge of the aft fairing (see Detail C).

Center the rear half of the fairing over the tire while using the spacer to hold it in the correct vertical position. Locate and use some blocks of wood/metal/plastic to place under the aft end of the fairing to position the center of the aft edge of the fairing roughly 8 5/8" off the floor (see Wheel Fairing Side View).

Mark the area of interference with the axle, remove the fairing, locally trim a small amount of the fairing, re-position the fairing over the wheel, re-mark and trim as required to achieve the correct final position. Trim the minimum required to clear the axle as this will make the shaping of the clay mold for the wheel fairing to gear leg fairing intersection easier.

When the weight of the airplane is off the gear, the wheels naturally camber inward. The vertical axis of the fairing is intended to be aligned with vertical axis of the wheel and tire.... not perpendicular to the ground.

The tire tread provides a good alignment guide. The centerline on the top of the fairing and center of the opening on the bottom should align with the center of the tire.

When the aft fairing is located vertically (by the spacer on top of the tire), fore/aft (by alignment of the "step" with the forward edge of U-808), approximately leveled (by the blocks under the aft end), and aligned with the tire, (look and see) drill and cleco it to the U-808 bracket using the pre-punched 0.125" diameter holes in U-808.
U-808 mates to the wheel fairing in a region where the fiberglass thickness is changing. This will cause misalignment of the bracket, so a few plies of fiberglass cloth must be bonded to the inner surface of the aft fairing to make the thickness constant in the two areas where U-808 touches the fairing. Use coarse sandpaper to roughen the surface of the fairing --really roughen it, don't be shy -before bonding patches of fiberglass cloth in place with polyester resin.

Locate an approximately 1 " wide shim thick enough (0.032" to 0.094") to fit tightly between the U-810 bracket and the brake disc. This shim will keep the bracket from deflecting excessively when drilling through from the outside of the fairing. Scrap pieces of aluminum with strips of duct tape added to achieve a snug fit work well.

Attach the forward half of the fairing to the aft half. Now carefully adjust the fairing position until it is aligned with the aircraft centerline: both in a horizontal plane and in a vertical plane (see wheel fairing side view}. Drop plumb bobs from the center of the fuselage, fore and aft, and mark the position on the floor.

Snap a chalk line through these marks, transferring the centerline to the floor.

With the fairing held in its final position, drill and cleco the fairing to U-810 in four places [two front and two rear), it is easier and safer to initially drill the holes #40 and then work up to the final #20 size. There are a couple of ways to locate these holes: Option 1: Use your "sharpie" pen to make four ink "dots" on U-810 where each of the four fasteners will ideally be located. Sand away the white gel-coat from the areas where the fairing touches the bracket so the bracket and the ink dots can be seen through the translucent fiberglass.

Option 2: Create a transfer template that uses the shop floor and axle to index to the correct hole locations in the bracket.

When the holes are located, reinforce the area about three inches around them by laying up 2 or 3 layers of fiberglass on the inside of the wheelpants. Enlarge all holes to final size and remove the wheel fairing.

Install K1000-08 Nutplates to U-810 using AN426AD3-5 Rivets. Attach U-808 to the aft half of the fairing using AN426AD4-6 Rivets. Remove all blocks, spacers, shims, etc., and install the wheel fairing to the airplane.

 FINISHING THE WHEEL FAIRINGS

After the wheel fairings are fitted, it is necessary to remove them for sanding, filling and paint preparation.

If the initial molded shape is not accurate enough to sand smooth, more fiberglass build up can be added, or a BONDO type filler can be used, and then re-sanded.

This can take longer than most people realize, but it is necessary to achieve a good finish when you paint.

It will also cure you of any lingering desire to build a whole airplane from fiberglass!

When you put everything back together, remember to install and safety wire the inside brake pads and install the permanent cotter pin in the wheel nut before re-installing the wheel pants.

 INTERSECTION FAIRINGS

To fully fair the landing gear, small intersection fairings cover the intersection of the gear leg or gear leg fairing and wheel fairing, and the gear leg/fairing and fuselage. Because of the variation between individual airplanes, these are best made in place.

A mold is made of oil based modeling clay. This can be the common modeling clay found in toy stores, or more professional variety used by commercial designers. The clay is applied between the gear leg and wheel fairing or fuselage and formed to a pleasing shape by hand or with any plastic or metal tool. A wet spoon works well.

The clay is oil based and is a natural parting agent. However, since the intersection fairing must part from one or more of the adjoining metal or fiberglass parts, it will be necessary to use automotive wax, PVA (a special liquid parting agent) or brown mylar packaging tape on these parts to prevent adhesion.

A lay up of three thickness of 9 oz. fiberglass cloth is about right for intersection fairings. After the initial lay up has cured, several more brush coats of resin are applied to fill the cloth weave. The final coat of resin should be "finishing" resin which cures to harder finish, making sanding easier.

The upper intersection fairings are not permanently joined aft the gear leg. The natural flexibility of the fiberglass allows them to be opened and removed if necessary.

The intersection fairings for the gear leg/wheel fairings are intended to become an integral part of the wheel fairing, so sand the fiberglass surface of the wheel fairing with 60 grit sandpaper until all the gel coat is removed and fiberglass strands start to show. Clean with acetone to improve adhesion.
Lay up the fairing as one piece and when it is cured, split it top and bottom at the wheel pant joint, using a die grinder and cutting disc. The split can be made by carefully using a small cutting wheel in a Dremel tool.

To protect the gear leg fairing, a 3/8 inch wide piece of scrap 0.016 or 0.020 aluminum which has had one end sanded to an edge can be slipped under the edge of the uncut intersection and the gear leg fairing at the split line. If the cut is started at the top of the intersection, the aluminum can be pushed in as the cut progresses down the intersection.

Be very careful not to damage the gear legs or brake lines.

RV-6A NOSE GEAR & COWL

Engine/nose gear mount construction is shown on DWG 61. Since this is complex weldment requiring considerable accuracy and welding quality, it is anticipated that few builders will undertake its fabrication, but will choose to use one supplied by Van's Aircraft, Inc.. With this in mind, the following instructions presuppose a pre-built mount.

Fitting of the mount to the fuselage is accomplished by squaring it with the firewall of the fuselage and aligning it with the pre-drilled holes in the four corners of the firewall. Variations in the dimensions of the mount should be small enough that they can be compensated for the differences in the sizes of the 1/4" pilot holes in the firewall and the 3/8" final size holes in the mount. The mount's center attach holes are also drilled at this time. If necessary, spacers can be used between these two attach points and the firewall.

The engine/nose gear mount supplied by Van's Aircraft has been custom fitted with a U-603 nose gear leg and the upper end of the gear leg and gear leg socket have been drilled in assembly for the 5/16" dia.

attach bolt.

INSTALLING THE NOSEWHEEL

Coat the interior and bead of the tire with talcum powder (non-perfumed). Also coat the inner tube so it will easily slide into the tire.

Van's uses Matco brand wheels for the RV-6A nosewheel. See DWG C1. The bead of the tire fits very tightly on the rim of the wheel. Insert the wheel halves into the tire and align them as carefully as possible:'^ then, with two people, compress the halves together enough to get the three bolts started. BE SURE that the tube is NOT caught between the two wheel halves. Use the bolts then to draw the halves together. It is often helpful to inflate the tube slightly during this process to keep the tube away from the wheel parting line.

Once the wheel halves are together, torque bolts to the AN specification of 50-70 in-lbs, inflate the tube slowly to at least 60 psi and then remove the valve stem to allow it to relax completely. Doing this a couple of times will insure that the tube and tire are both in their correct positions. Final tire pressure should be around 30-35 psi.

Now, prepare the wheel bearings for installation. Clean the interior of the wheel, including the installed bearing races. Then grease the wheel bearings with the appropriate lubricant (Aeroshell #5 or equivalent).

The bearings have a built-in dust shield and seal of black rubber. This seal MUST have a coat of grease on its perimeter where it contacts the aluminum wheel. Insert the greased bearing sections into the wheel being sure that the rubber seals also fully insert. Then insert the U-623-1 axle hubs into the bearings per the attached drawing.

The final step is to compress the U-623-1's as much as possible with your fingers and then insert the wheel into the nose fork (WD-630) of the airplane. Once centered on the axle bolt hole, insert the axle bolt and any washers, brackets, etc. and torque the AN6-60A axle bolt to 7-10 FT-LBS. At this point there may be considerable rotational wheel drag. This is normal. A few hours of flight will break in the rubber seals and the tire will rotate freely.

SETTING THE BREAKOUT FORCE OF THE NOSEWHEEL

When installing the nose wheel/fork assembly for use, tighten the nut down so it requires 1 4 ft/lbs of torque to swivel the fork on the axle. Measure this rigging a small tension scale (like a fish scale) to pull in-line with the axis of the axle. DWG C1 shows this arrangement. Progressively tighten the axle nut while swiveling the fork and taking readings with the scale as the "break out" force increases. When the scales measure 22 pounds, temporarily safety the axle nut. Swivel the fork several times from stop to stop. Measure the pull both to the right and to the left. Be sure the scale is perpendicular to the wheel when pulling. If the scale reading varies significantly from one direction to the other, re-adjust the axle nut as required.
INSTALLING THE U-413 NOSEWHEEL FAIRING

The wheel fairing is a two-piece fiberglass assembly. It attaches to the nose gear fork with brackets riveted to the wheel fairing. Details are shown on DWG C1.

Begin by fitting the U-813A and U-813B fairing sections. The U-814A main wheel fairing section has a recessed lip on the front so the smaller U-81 3B front wheel fairing will fit flush.

The lip may be uneven. Trim it to a constant 3/4" wide.

Fit the U-813B front cap over the lip of the U-813A main fairing and trim, grind, or file either of them as needed to achieve a good fit. Do not worry about any mismatch at the top center of the fairing halves - this area will be trimmed away later to clear the nose gear leg.

Mark the points for the screws that join the fairing halves and drill #40 holes at each. Separate the two wheel fairing sections and rivet K1000-06 nutplates to U-81 3A at each screw hole. Machine countersink the holes in the forward section of the fairing for 6-32 machine screws and countersunk washers and enlarge  the holes to #28.

 INSTALLING THE U-813C AFT MOUNTING BRACKETS

To install the U-813C aft mounting brackets on the wheel fairing, the dimples on the wheel fairing, which indicate the axle centerline, must be drilled-out to 3/8". Screw the two wheel fairing halves together so the fairing will not distort while fitting the brackets.

Pilot drill the U-813C mounting brackets to the fairing, using the dimensions on Fig 10-9. Note that the sharp (non-rounded) corners should be pointing down and forward.

 Use a piece of 3/8" threaded rod, at least 10 inches long, with 2 jam nuts and washers to hold the brackets in proper alignment while drilling the fairing. Insert the threaded rod into one side of the fairing. Then, inside the fairing, thread one of the jam nuts about 2 inches up the rod, followed by one washer, the appropriate U-813C bracket, and the second washer. Tighten the second jam nut to holding the bracket perpendicular to the rod.

Slide the threaded rod further into the fairing so the rod passes through the holes on both sides of the fairing and the " feet" of the U-813C bracket are resting on the inside of the fairing. Rotate the rod/bracket to find the position of best fit to the inside of the fairing (this position should be horizontal as shown in Fig 10-9).

Remember the correct orientation of the bracket places the sharp (non-rounded) corner pointing down and forward. The flanges on the brackets may be slightly re-bent to achieve a better fit to the inside surface of the fairing.

When the brackets fit well, back-drill #40 holes through the fairing using the pilot holes in the bracket as guides.

Repeat this procedure for the second U-813C bracket.

 Remove the brackets, clean but any metal chips, countersink the fairing for AN426AD3 rivets, de-burr holes, and prime the brackets. Enlarge the 3/8" diameter holes in the fairing enough to allow a 9/16" socket to pass through. Rivet the brackets to the fairing.

 FINISHING THE NOSEWHEEL FAIRING

 Install the U-813D brackets on the sides of the WD-630 nose wheel fork. Tighten the 3/8 Allen screws finger-tight so the brackets can be rotated for positioning.

 Remove the forward piece of the wheel fairing and install the aft wheel fairing over the fork.

 Install the wheel, with the tire mounted, as shown on C1. It may be necessary to trim the opening of the fairing to provide tire clearance, but for now, trim only enough to provide minimum clearance.

 Lift the nose of the airplane and slip the complete fork/fairing assembly onto the axle of the hose gear leg.

Trim the fairing to clear the nose gear leg. Lower the nose and let the nosewheel support the full weight of the nose. The forward surface of the WD-630 nose wheel fork must be within 2 degrees of perpendicular to the floor. Adjust the weight on the nosewheel if/as required to achieve this angle.

 Measure the distance from the floor to the center of the hole in the side of the fairing. Rotate the fairing so the distance from the center of the "beavertail" at the rear of the fairing to the floor is equal to the floor-to hole-center distance plus 1 5/16". This will provide correct orientation of the fairing relative to the nosewheel fork.
Rotate the U-813D brackets so they parallel the front of the U-813A wheel fairing. Note that correct orientation of the brackets places the sharp (non-rounded) corners pointing down and forward. Check the fit of the brackets to the inside surface of the fairing.

Cut a slot in the front cap of the fairing just large enough to clear the gear leg and check the fit of the front cap of the fairing to be sure that the U-813D brackets are not spreading the front of the aft fairing open.

Raise the nose of the plane and rotate the nosewheel fork/tire/fairing through its full range of travel. Be sure that the fairing does not interfere with the gear leg and that the "ears" of WD-631 do not hit the inside of the fairing. Rotate the fairing slightly aft-end-down to eliminate interference with WD-631. Enlarge the opening at the top of the fairing as required to clear the gear leg. If necessary, remove the fairing and bend the ends of the U-81 3D brackets so they will make flush contact with the fiberglass.

When fitting is complete, re-install the fairing, and re-check all clearances.

Remove the front cap and measure carefully to locate the rivets that will attach the U-813D brackets to the fairing. Drill and cleco the brackets to the fairing.

Remove the wheel fairing and remove the U-813D brackets from the wheel fork. After countersinking the fairing, de-burring, and priming, rivet the brackets to the fairing.

 COWL/NOSE GEAR LEG INTERFACE

It will be necessary to inter-relate the following instructions with those for cowl installation in Section 12.

Refer to DWG 61 which shows the relationship of the lower cowl and the nose gear leg.

A slot is cut in the fiberglass to allow the cowl to slide on and off around the nose gear leg. The slot, about 1 1/4" wide and 15" long, leaves an unsupported opening in the bottom of the cowl. To strengthen the cowl, to improve cooling air outflow, and improve aesthetics, a supportive gap seal is installed. Drawing 62 shows this installed, and DWG 61 details its individual components. In addition, Fig. 10-10 shows, through a series of drawings, how the support mechanism functions. Understanding the function will explain the reasons for the holes and other parts of the mechanism.

Fabricate parts U-620 and U-621 per DWG 61. All parts have at least one hole in common. First, clamp part U-620A through U-620D together and drill #40 holes for the AN426AD3-5 rivets. Deburr, machine countersink for the rivet heads in U-620D, and rivet these 4 parts together. Then carefully mark the holes on U-621 plate and drill each with a #30 drill. Clamp the U-621 plate to the riveted assembly, (note the 1/4" overhang on the aft end.) Then proceed to drill through using the U-621 plate as a drill guide. Remove the U-621 plate and enlarge the center holes, and drill additional holes as shown. Bongate these holes to produce the specified slots. On the main riveted assembly, enlarge the two main centerline holes to #29, and then tap #8-32.

Fit the assembly back together with AN525-8R8 screws and AN365-832 nuts. Turn the screws into the threaded holes just far enough to provide a loose sliding fit for the U-621 plate with its slotted holes. The AN365-832 nuts are installed and act as jam-lock nuts. The slots in U-621 permit it to be moved to two opposite positions. In the aft or closed position, the front slot locks under the screw head. The rear slot continues to act as a restraint, but now the two #30 holes in the plate should align with the corresponding holes in the U-620 assembly. When the U-621 plate is slid forward, the large end of the front slot falls under the screw head, permitting the plate to be lifted free of the screw head restraint, and then pivoted about the rear screw.

In Fig. 10-10 we can see the purpose for pivoting the U-621 plate. In its "locked" position, it restrains and reinforces the cowl edges. It is held in its locked position by the ends of the cowl bottom piano hinge pins which slip through the 1/8" holes in the fixed and sliding parts of mechanism. In its "free" position, it can be pivoted around to release or re-engage the cowl sides (see DWG 61.) During construction of the U-620 assembly, check by holding it in approximate position between the fuselage firewall and the nose gear mount. It should not be drilled and screwed in place until the cowl is in place. Then slip the U-620 assembly in place and lock by rotating and sliding the U-621 into position. It should now be possible to clamp the assembly to the firewall and to the engine mount. After removing the cowl, three holes can be drilled for bolting the U-620 to the airframe. The two holes attaching the forward end of the U-620 to the mount are difficult to get to, so use the two 1/4" holes drilled along the edge of the U-620 as access holes for a long drill. Drill a pilot hole with a long 1/8" drill and then enlarge the holes to 3/16", either by using a long 3/16" drill in place, or by removing U-620 for easy access.

The slope and the vertical rise of the gear leg make it necessary to slide the cowl aft past the firewall before it can be lifted to fit behind the spinner. This means the slot must be continued in front of the gear leg. To cover the exposed slot, and to make a pleasing juncture between the cowl and the nose gear leg fairing, an intersection fairing is made right on the airplane, using the same method used for the main gear intersection fairings.
FIBERGLAS NOSE GEAR LEG FAIRING

The nose gear leg fairing is a simple fiberglass wrap-around fairing much like the main gear leg fairings. It is installed in almost exactly the same way.

Remove the nose wheel fairing and fit the gear leg fairing to the gear leg. Use two or three spring clamps to hold the trailing edge of the fairing closed. The lower end of the part is molded to fit the contours of the bend in the nose gear leg. Trim the upper end of the fairing if/as required to clear the nose gear socket. See DWG 51A. Secure the lower end of the gear leg fairing to the nose gear leg using a hose clamp as depicted on DWG51A, Detail C.

Reinstall the nose wheel fairing and determine the trim of the lower end of the gear leg fairing. With the nose wheel fairing installed, there should be a constant 3/16" gap from the bottom of the gear leg fairing to the top of the nose wheel fairing. When the final trim has been determined, the nose wheel fairing should be removed and set aside.

Align the gear leg fairing and install the hinges exactly as you did the main gear leg fairings. Note that the pin of the hinge is left 2" longer than the hinge. The extra length is bend as shown on DWG 51A and secured by the hose clamp that holds the fairing.
