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The setup built in to this assembly is a good baseline for high bite, medium size tracks, like many found in the US. This setup is nearly identical to the one used to win the ROAR Region 12 Champs this year (2011) at Speed World in Roseville, and many club wins and podiums at GLARCRC in Los Angeles. Take your time building the kit, this is not a one night build.
Before starting Step 1, you might want to skip ahead to Step 13 and glue the brake pads on. Also, familiar yourself with the various parts bags in the kit. If your kit is missing any parts and/or you have any questions, please contact us.

Step 1: 

Open Bag A along with Bags Z and Bag X3. Bags Z and X3 will be used throughout the assembly as they contain the ball bearings and hardware used in nearly every step of the build. 

Assemble the front one way and set the remaining pulleys and adapters aside. If you don’t own a bottle of one way lube, pick one up as you will eventually need it for the one way bearings in the front axle and 2 speed one way.
We highly recommend the use of the optional Kevlar pulley set throughout the car. 

Step 2:

Open Bag B. Note the left and right side sway bar mounts are different. We don’t use the 4x10 set screws. These set screws are for the up stop adjustment which we don’t use. In fact, we normally grind the ‘ears’ of the sway bar mounts off so that we can use the lowest shock mount position later on. Set the blades flat and be sure to use thread lock on the 3x5 set screws. Push the blades in all the way, you will re-adjust these later. 
Step 3:

Install the plastic eccentrics as shown, with the tips pointing up. You will adjust these later. Although not necessary, we suggest you ream the holes in the lower arms with a 3mm reamer to ensure the hinge pin will later fit without any binding. Do this before installing the sway bar mounts.
Step 4:

Install the upper arm mounts with 2 washers in front and behind as shown, or try 3 washers. If you want active caster, try 2 washers in front of the arm mount and 3 in the back, this should increase steering under braking. If you install the arm mounts with no washers under them, make sure you later check the clearance of the steering tie rods against the upper arms. If needed, you will have to grind some of the plastic off the bottom of the upper arms (which you will probably want to do regardless, especially where the ballstud on the front uprights meets the bottom of the front upper arm at full steering travel.)
Step 5:

The lower arms have 2 mounting positions, in and out. Our setup uses the inner position. This position is adjusted by installing the lower hinge pin eccentrics with the hole closer or further to the chassis. Open Bag X2 (Extra 2). You will use the parts in this bag in numerous steps throughout the build.

Remove one eccentric from each parts tree and install in the corresponding hole in the front bulkheads with the hole in the inner position. Insert the lower hinge pin and check for free rotation of the pin. If you feel the pin can not rotate freely, ream the holes in the eccentrics gently, with a 3mm reamer. 

In Bag X1 you will find wheelbase shims. There is a pair of short and a pair of long shims on each tree. You will use the short shims. Install shims in front of the lower arm. This will give you the short wheelbase setting. You will need to grind just slightly on the inside of the bulkhead (assemble the arms to the bulkheads and you’ll see where the sway bar mounts just barely rub the bulkhead when suspension is compressed) and then install shims in front of the arm.
Step 6:

Cut the ends of the arms as shown. Install the pin/arm in the outer hole of the arm. Install 1 thick spacer in front of the arm (for wheelbase), and one thin and one thick spacer behind the arm. 

If the upper or lower arms have extra play on the pin, install a 3x5x0.6mm shim (or similar) on the hinge pin, behind the arm.
Ensure the arm rotates freely.
Step 7:

We recommend you leave the front graphite chassis plate off the car until after you run the car. We don’t normally use this piece for our tracks, but you should try the car with and without it and decide for yourself. The graphite plate is in Bag X4, the chassis is packages separately.

Install the 4x8mm set screws until they protrude past the bottom of the bulkhead by about 1mm. You will re-adjust these later for +1mm droop measured from the surface to the bottom of the front uprights.
We highly recommend the optional front Kevlar belt.

Step 8:

We recommend you leave the front lower (shorter) graphite bulkhead plate off the car until after you run the car, but use the upper (longer) shorter plate. We don’t normally use the shorter plate, but you should try the car with and without it and decide for yourself. The graphite plates are in Bag X4.

Install the tower using the upper holes (lowers the tower), and later, install the shocks to the middle hole.

Step 9:

Install the plastic bearing eccentrics (05016) in the bearing block with the small ears in the middle groove of the block. This will set the front belt tension at medium.  If you plan on using the optional Kevlar middle belt, you will likely not use the spacer plate under the mid shaft mount. If using the standard belt, use the plate.
Step 10:

Open Bag C as you will use most of the parts in this bag in this step. Pay attention to the eccentric bearing cups, 05159. These are located in Bag X2. Each plastic tree contains 2 different cups, for a total of 8 cups. Look at them carefully. On each plastic tree is a cup which centers the bearing, and a cup which offsets the bearing. You will use the offset cups, one from each tree. Install the cups so the bearings/axle is in the lower position.
We have run the car with the front uprights flipped, so the left upright is on the right and vice versa. We can’t really tell much of a difference on the track, but the car works pretty good this way. As of this writing, the RS2 is about to be released and it features adjustable king pin angle, similar to what we are doing with the flipped uprights. If you decide to flip the uprights, you will need to remove some material from the holes which the threads of the pivot balls protrude from. This is to allow proper suspension travel and steering angle.

Use two 0.5mm shim on the inside of the hub, three more on the outside followed by one 0.4mm shim. Check to make sure the axle spins freely and add, remove, or replace shims as needed.

Tighten the pivot ball nuts so that the pivot balls are snug but free.

There is no easy way to describe how to install the quick release springs and levers. To ease installation, squeeze the springs to ‘soften’ them, and then place them under the lever and slide both in together. The pin will go through the hole in the spring and the hole in the lever.
Step 11:

The o-ring, 02011, goes inside the adjustment ring. Place the o-ring inside the ring and seat it into the groove on the inside. Tighten the ring until about 1mm of the tube is showing past the bottom of the ring. 

We use the 11005 rod ends on the outside of the steering rods. You will need to pick up two packs of these separately. This modification removes the possibility of the tie rod touching the suspension during full compression. The lengths shown for both the steering and servo linkages are approximate, you will re-adjust these later, for 0 or +0.5 degrees toe out. Note these and all other turnbuckles used on the car have right and left handed threads on either end. 

Press the ball studs into the rod ends and make sure they rotate freely.

Step 12:

The steering linkages obviously go through the bulkheads not over the arms. 

The post for the servo saver assembly can be mounted forward or rearward on the chassis. Mount it in the most forward position, and use the forward mounting holes on the Ackerman plate. You will need to grind slightly on the plastic rod ends of the steering arms, as they will rub the flange of the front pulley. Place the assembly in the car and rotate the steering left and right to see where you will grind.
We install a 0.5mm or 1mm shim between the inner steering link ball stud and ackerman plate, and a 0.5mm shim between the outer steering ball link and uprights.
Apply a small amount of grease to the pins on the dogbones. Motonica does not produce and we do not recommend using front ‘cvd’ type axles. 
Tighten the pivot balls onto the arms and later set the front width at 250mm (measured from the outside bottom edges of the front tires) with -1.5 degrees camber. 

Step 29 shows the installation of the steering link, but we suggest you install the link to the Ackerman plate now.
Step 13:

Open Bags D and E. Glue to brake pads to the brake calipers using JB Weld. Do not use CA glue as it will not hold. Pay close attention to the direction of the calipers. They are identical, but you will make a left and right side. Place the caliper over the brake material and cut the material to shape. The brake material does not need to cover the two 2.5mm holes, but it should cover just about the remainder of the caliper. Sand the surface of the caliper, apply the JB Weld, and apply the brake material. Press the two together using clamps or vice grips for a few hours and allow the glue to cure completely overnight.

Once dry, sand off all the excess glue, cut the excess material off, and then sand the brake pad side down until the finished product (caliper + pad) measures about 1.95mm thick. Repeat for other brake pad/caliper.

Glue brake pins into the bulkhead; CA glue is fine. Make sure you press the pins in all the way or until they are fully snug.

Before installing the brake pieces to the bulkhead as shown in the manual, insert the brake cam (07001) from Step 14 now. 

Pull the layshaft from Bag F.

If after you assemble the rear end, you experience binding in the brakes, remove the brake caliper/pad assemblies and sand them down again and/or replace the 3 washers with thicker ones. If you experience lack of braking, replace the 3 washers with thinner ones or no washers at all.


Step 14:

The RS comes with 2 rear pulleys, a 50T and a 51T. The 51T is the standard pulley. The 50T is an optional pulley which gives more rear drive and we think is better for most US tracks. A third gearing option is available for the RS, borrowed from the P8.0 series. The third gearing option uses 20/48T rear pulleys (instead of the 22/51T), 26T side pulley (instead of the 25T used on the RS) and 16/20 pinion gears vs. the 15/19 used here. To use the P8.0 gearing, you must also use the P8.0 rear belt, 06007. This gearing option is better suited for smaller and tighter tracks.

There are 2 different bearing cups included in the kit. These bearing cups are used to raise or lower the rear spool as well as increase or reduce belt tension. The cup shown on the left is used with the 51T pulley. The cup shown on the right is used with the 50T or 48T setups. If you choose to run the 51T pulley, install the cups so the rear spool is lowered and pushed back. If you choose to run the 50T pulley, we suggest grinding off one of the ears (bottom right ear as shown in the drawing) and installing the spool in the lowered and rearmost position. We use the 50T pulley and we highly recommend using the optional Kevlar 50T pulley with the standard belt.
Step 15: 

The pulley is installed on the left side of the bulkhead (see step 17). The 2 set screws (14019) should be adjusted so they barely touch the sway bar, just enough to prevent unnecessary up and down movement, but enough to allow free movement. 

The ball studs (11123) can be installed at the ends of the sway bar or pushed forward. If installed at the ends, the sway bar is at its softest. If pushed in, the bar becomes ‘stiffer’. 

Before installing the sway bar, cut 3mm from both ends. We use the optional blade sway bar, in the flat setting 95% of the time. The stock bar works just fine, but in addition to cutting 3mm off the ends, you can grind the center portion flat to soften the bar (this is totally an option, you don’t have to do it). We have tried this and the car seems to work better this way. Pay attention when you do install the sway bar; right where the bar curves (at the bulkheads), the plastic of the bulkheads might bind the bar slightly. If there is any binding, remove just a little bit of plastic at the corners (45 degree the corners where the bar meets the bulkheads) and this takes care of the binding.

Step 16: 

Cut off the red part of 06107 as shown and only up to the first groove of 06108. Assemble and later install the rear upper arms so that you have -2.5 degrees camber left and right (slightly more on one side if you have a lot of fast turns on the track in the opposite direction). The lower arms are the same left and right so pay attention when cutting off the extra shock and sway bar mounting ears. Do not cut the ears of the arms where the pin will go through, we run the rear lower arms as is, 95% of the time.
Install the set screw so that is protrudes about 1mm from the bottom of the arm. You will readjust this later for +9mm droop measured from the surface to the bottom of the rear uprights.
Check the hinge pins in the arms and make sure they spin free. If needed, ream the arms with a 3mm reamer until the pins (Steps 17/18) spin free.

Step 17:

There are 3 different types of hinge pin bushings in the kit. One set has a centered hole. One set has an off center hole. One set has 3 holes. We normally use the set with 3 holes, installed so the pin is in the lower and innermost position.

Step 18:

There are 2 different types of hinge pin bushings in the kit. One set has the hole centered and one set has the hole off center/cornered. Depending on which bushing you use and which way you install it, you can raise, lower, move in or move out the hinge pin. We normally use the off centered bushing with the pin in the outer/upper position. If you want a neutral feel, use the centered bushing in the middle/inner position.

Install the sway bar links in the inner holes.

Install the shock mount (06159) as shown and use the inner hole for the shock ball stud or don’t use the shock mount at all and attach the shocks directly to the hole in the arms using a 3mm setscrew. We have been running the car without the shock mounts, and on our high bite tracks, this seems to work as good or better.
The washers shown in this step are optional, use them only if there is excessive play on the hinge pin by the arm. 

Step 19:

Use the middle hole or the outer hole on the rear upright to mount the long set screw. We have been using the outer hole and the car seems to turn better with a longer arm. Tighten the set screw with 3 washers until about 4mm of the screw is visible. For added security, pick up extra 3x4mm set screws and install them in the inner and outer holes of the uprights (or middle and inner hole if using the outer hole). Install the axle washers in the opposite manner as shown in the photo, 3 on the outside and one on the inside.
Step 20:

Attach the rear lower arm assembly to the rear bulkheads (from Step 18). Before installing the rear upright assemblies, install the 3x10 screws to secure the rear bulk mount to the bulkheads and check to make sure the rear arms (top and bottom) move freely). In fact we suggest attaching the rear assembly to the chassis (now instead of the next step) and double check free movement of the arms before attaching the upright assemblies. 

Install the 7mm length of fuel line in each axle as recommended. Apply thick grease to the pins of the dogbones. Tighten the pivot balls into the arms (make sure they go in straight) until about 6.5mm of each pivot ball is showing between the upright and the arm. Attach the rear centering post at the very top of the slot in the shock tower. The pin can be moved up or down (the actual location depends on the position used for the rear body mount, see Step 22) to alter the handling of the car. You will need to cut and install short pieces of fuel line on both sides of the center axle as well. Check the play of the dogbones and install fuel line as needed, Make sure the suspension can move up and down without any binding.  Rear width should be 267mm, measured from outer lower edge of tires.
Step 21:

Install all parts as shown. Make sure the pin in the brake cam fits inside the bearing in the chassis.

Step 22:

Install the H-arms to the uprights, but do not over tighten the screws holding them on. These arms need to move freely and it is ok if they have 1mm or so of play. 

Do not install the rear body mount at this time. Leave it off until after you complete the setup process. When you do install it, insert the pins in reverse manner so that the e-clips (or collars in the newer batches) are at the back of the car. 

The rear body mount has 4 mounting holes. The lower holes will raise the body, the upper holes will lower the body. Which position you use depends on the track, body used, and personal preference. If you move the body mount up or down, you will need to double check the position of the centering post to make sure you are getting full travel up and down. 

The rear body mount also has 2 holes for the body clips. You can further fine tune body height by installing the body clips in the lower hole thus raising the body.

The ears on the body mount can be installed in 6 different positions. The correct position depends on the type of body used and how you have the body mounted to the body mount. The ears should be installed so the body rests on the ends of the ears.
We normally use the inner upper hole on the body mount (lowers the body mount, angles the H-arms in, and with the Protoform P909, either the 2nd or 5th position for the ears.

Step 23:

Open Bag F. The kit comes with 48T and 45T spur gears. We recommend using either 48/44 or 49/45 for most tracks. The gearing you use will depend on the track size and type of engine. 

The 2 speed is fairly straight forward to build but easy to mess up. Place the small pegs (08117) inside the shoes and assemble the 2 speed with the 3x12 screws and springs. It is crucial that both screws are adjusted equally. Tighten both screws until it is difficult to separate the 2 shoes by hand. You will adjust the setting on the track.

Install the set screws and tighten them until the center adapter (08114) has only a very small amount of movement. The set screws should be fully seated inside the shoes. 

Step 24:

Assemble as shown. Place the 2 speed inside the second gear and spin the second gear. If the 2 speed shoes rub the inside of the second gear, gently grind material off the shoes until the gear spins free. Remove the entire 2 speed assembly from the shaft. You will install this later.

Step 26:

Open Bag H. Install as shown. Flat spot the roll bar where the set screws touch if you want a more secure fit.

Step 27:

Assemble as shown.

Step 28:

Assemble as shown. For most servos you will use no spacers or the thin spacer behind the servo. When you assembly the radio tray, you might need to add or remove one or both spacers, depending on how the servo lines up with the steering assembly. 

Steps 29/30/31:

Assemble as shown. You may also want to install thin spacers under the throttle servo to ease the throttle and brake linkage installation (Step 34).
Step 32:

The length of the link in this step will vary according to the position of the servo saver. Make sure you assemble to link so that is lines up perfectly with the servo saver.

The RS has the option of having a fixed (traditional) radio tray or a floating setup. Assemble as shown. If you want the floating tray, simply remove the two 3x8mm screws (14002). We use the floating option 95% of the time.
Step 33:

Assemble as shown. Motonica uses a special configuration battery Nimh battery pack. The only other NimH battery we know of that fits is produced by Duratrax for the RC10GT car. There are many lipo and life batteries that fit as well. We use the Motonica Nimh battery.
Step 34:

Assemble as shown. Depending on the servo used, the brake and throttle linkages might be mounted on top or below the servo horn.

Step 35:

Install the side braces as shown. Install the side belt tensioner and later when you install the belt, check and adjust tension. You don’t need to crank down on the belt tension, just enough to keep the belt on the pulleys. To help ease installation of the engine, leave the side braces loose
Now you can install the 2 speed assembly, or wait until after the engine is installed.
Step 36:

Open Bag L, and refer to the clutch setup instructions at the end of the manual.
Install the flyweights in the ‘unlocked’ position. Install and tighten the spring nut until about 0.5mm of threads of showing. Re-adjust at the track.

Install the engine mounts directly to the chassis (see Step 42). It is very difficult to install the engine to the chassis with the mounts attached, especially when using the side chassis braces.

Step 37:

The number of shims used on either side of the clutch bell will vary. Place enough shims over the crankshaft so the bell spins free of the shoe, and enough shims on the outside of the bell so that there is about 0.5mm ~ 0.7mm of play. Again, refer to the clutch instructions at the end of the manual.
Step 39:
The thin o-ring is placed inside the spring adjustment nut. Install the nut over the shock body. The 1 hole pistons will be used in the front shocks, and the 2 hole in the rear shocks. Apply oil to the o-rings when placing them in the shock body. Place the shock top inside the gold ring, followed by a couple of drops of oil and the bladder.

Step 40:

Fill the shock about halfway with the supplied oil, push the shaft up and down slightly, and continue to fill all the way. Once assembled, the shocks should have a minimal amount of rebound. The gap between the shock body and shock end should be 12mm for front and we suggest 12.5mm or 13mm for rear. The stock springs work well. We have been using the optional black (one step stiffer) springs in the rear.
Step 41:

Install the middle belt and adjust the tension. Don’t go too tight on the tension, or too loose. Adjust it so there is enough to keep the belt on the pulleys but not binding.
Pay attention to the front body posts. The mounting hole is off center, allowing you to rotate the post to fit various bodies properly. You could also use these posts to move the body forward or rearward provided the rear body mount holes in your body are cut oblong. With the P909 body, install the posts so that they are rotated forward.
Step 42:

As mentioned before, install the mounts to the chassis before installing the engine to the mounts. Also, before you tighten down on the engine mount screws, you will need to rotate both the carburetor and the ball link on the carb to clear the fuel tank, radio tray, and line up with your throttle linkage.
Step 43: 

Attach the front shock to the middle hole. If you want more steering/steering feel, try the lower hole. If you want to calm the car down, try the upper hole and/or raise the entire shock tower.
Step 44: 

Attach the rear shock to the upper row/middle hole or upper row/outer hole if you are using the lower shock mounts. We have been running the car without the lower mounts, and installing the shocks to the upper row/inner hole on the tower. We also do not use the white plastic spacer shown in this step. Instead, we install a 3x8x1mm washer followed by a 3mm (or 3mm flanged) locknut to secure the 3x12 screw to the tower, and then we install the shocks.

Setup:

Follow these steps to go back and setup your P81RS. If you built the car according to the information above, most of the setup is done, i.e. roll centers, wheelbase, caster, shock angle, etc.
Set front droop at +1mm and rear droop at + 9mm.

Set front width at 250mm and rear width at 266mm.
Set front camber at -1.5, rear camber at -2.5.

Set front toe at +0.5 degrees out each side, and rear toe at -1.5 each side.

Set ride height (with 76mm rear and 69mm front tires) at 8.5mm rear and 7.5mm front. On most tracks, tires in the range of 70mm to 74mm rear with a 7mm or 7.5mm split works best.
If you have any questions, please email us at info@motonica-usa.com
