P81 Assembly/Setup Guide
Rev date: 10/15/09

This guide will help you assemble and setup your P81 much like our US team drivers do. It will also provide you with some information that is otherwise not found in the instruction manual. While most of you are seasoned racers, some of you are just starting out, so this guide covers everyone. We strongly you read through this guide before and during your build and keep it handy trackside. From time to time this guide may be updated, and if so, the revision date will be posted at the top of this page. Setups are posted on the support page of www.motonica-usa.com. Refer to these setup sheets before you build your car. Take your time building the car and good luck at the track!

If your kit is missing any parts, please email info@motonica-usa.com.

Nearly all the fasteners (screws, set screws, etc) in this (and most other) kit come with a layer of manufacturing oil or residue. We strongly suggest removing this residue before installing the fastener. You can do this a number of ways, the easiest of which is to spray some denatured alcohol onto a rag and using the appropriate hex wrench, spin the fastener on the rag.

Step 1: 
The manual states to apply grease to the shaft of the outdrives. While different drivers have different opinions on what type of grease or oil to use, we prefer to leave them dry as the one way bearings in the front one way, as well as the one way bearings in the 2 speed, come with grease applied. During consequent rebuilds, we use a light coat of one way lube.
Also during consequent rebuilds, make sure you remove any material buildup from the front one way pulley, as well as all other pulleys.

Step 2: 
If you owned a previous Motonica car, you might notice the front side pulley on the P81 is different. The internal gear ratio of the P81 is different than the P8.0R. The front side pulley is 25T instead of 26T, and both the brake pulley and rear spool pulley are different (22/51 instead of 20/48). 
Step 3:

We do not use the 4x10mm set screws. These screws are ‘up stop’ screws which if adjusted properly, prevent the front of the chassis from bottoming out under heavy braking. You may install them if you wish, but we suggest not using them at all, and if you wish to, you can grind the tabs off the sway bar mounts where these screws are meant to go.

Place the male and female sway bar blades in the mounts, and push them all the way in for now. After you finish assembling your car, you will center them while performing the setup procedure. Also, our standard setting is to adjust the blades flat, not 90 degrees as shown in this step.
Step 4: 
All the suspension arms on the P81 are reversible, which means you can stock up half as many parts. The only catch is you have to grind off the mounting tabs, as shown in this and other steps. 

You may apply a drop of CA glue to the 3x10mm set screws (the portion of the screw which will thread into the arm) before installing them.

The eccentric cam will later be used to tweak the front suspension, for now install it pointing straight up as shown in this step.

Step 5:

Our standard US setup does not require the use of the 0.8mm shims. 

We suggest reaming out both sets of arm mounting holes on the upper arm mounts with a 3mm reamer. This will not affect the performance of the car, but will make installation and removal of the upper hinge pin much easier.

Step 6: 
Bag X2 (which you need to open starting with this step) should contain 4 plastic trees in it. Each tree contains one front lower hinge pin bushing as well as one each centered and off centered front axle bearing cup, and some pieces for the rear end. Please note the different bearing cups before you install them (in step 10). If your kit is missing one or two of these plastic trees, you will not be able to install both front lower arms and although you will have 4 bearing cups, you will not be able to install the bearings and axles as you will have 2 centered and 2 off center cups. Some of the first batches of P81 kits were missing 1 or 2 of these plastic trees. 

Our standard setup is to use the inner hinge pin position. Again, you may want to lightly ream the holes in the lower pin bushings to make installation and removal of the hinge pin easier. When using the outer pin position, you must use the longer of the C-shaped wheelbase spacers, and when using the inner pin position, use the shorter C-shaped wheelbase spacers.

On the P81 you have the option of running a long, medium, or short front wheelbase, in addition to an adjustable rear wheelbase. The wheelbase setting of choice depends heavily on the track layout, track conditions, and driving style. Our testing to date has shown the standard or short wheelbase in the rear with the medium or short wheelbase in front works best.
There may be a gap between the bulkheads and the lower arms. You may need to install a 0.2mm ~ 0.8mm shim between the arm and bulkhead to take up the slop.

To firmly secure the hinge pin in place, we grind a flat spot on the pin where the 3x5mm set screw makes contact.

Step 7: 
If you plan to use the outer pin position for the front upper hinge pin, cut both rings off the ends of the upper arms. To run our latest setups, you will need to grind only one ring off the upper arms, and use the inner position for the hinge pin. To allow the arm to properly fit inside the arm mount you may need to either grind about 0.2mm of material off the back of the arm where it mounts to the hinge pin to allow for all the caster clips to fit and allow free movement of the arm OR install a thick and thin caster clip in front of the arm and a thick clip along with one of the unused 0.8mm shim from step 5 behind the arm.
To firmly secure the hinge pin in place, we grind a flat spot on the pin where the 3x5mm set screw makes contact.

Step 8: 

The 4x8mm set screws in this step are used to adjust the front droop. For the time being, install them so they protrude about 1mm past the bulkhead. You will adjust them later on.

Step 9: 
The neutral or hard belt tension settings will work. Try both when assembling the car and pick the one that works best. 

Ensure the 16T pulley adapter does not rub the layshaft mount.

The plastic middle layshaft mount is one of the parts we highly recommend upgrading to the optional aluminum mount (see page 21).

Step 10: 
Use the central setting (use the bearing cup which is equal thickness all the way around) for the bearing position in the front hubs. 
The manual may state to use four 0.5mm shims on the outside of the hub, but you need to install five. If your kit does not have enough shims, please contact us at the email address above. Placing more shims (all 6) on the outside will increase the scrub angle, which generally increases steering (front grip).

Before installing the pivot balls in the front and rear hubs, thread them into the arms to make it easier to install the hubs later on.

Do not overtighten the pivot ball nuts; ensure the pivot balls can rotate freely.

To firmly secure the axle pin in place, we grind a flat spot on the pin where the 3x3mm set screw makes contact.

Step 11:

The measurements given in this step are approximate. You will likely need to adjust during final assembly/setup.
The o-rings used for the servo saver and shocks may fit a little loose and cause the adjustment rings to move. You can soak the o-rings in silicone oil to get them to expand and/or place a small drop of thread lock on the adjustment ring threads (allow to dry) before assembling.

Step 12:

Install the tie rods in the forward holes on the ackerman plate. Install the servo saver in the middle position in the slot on the chassis. Place the upper ball bearing aside for now, just remember to install it when you install the radio tray.

If the tie rod ball ends bind, give them a squeeze with a pair of needle nose pliers.

Step 13: 
Glue the brake pads onto the brake calipers using high quality CA glue or JB weld/quick or similar adhesive. After gluing the pads on the calipers, measure the total thickness of the pad/caliper, and then sand off about 0.1mm ~ 0.3mm off the pads. Normally the original thickness is about 2.1~2.2mm. The finished thickness should be about 1.8~1.9mm. This will prevent the brakes from binding once the rear end is assembled. 
Glue the 2 brake pins into the right bulkhead.

The main layshaft on the P81 is slightly different from the layshaft used on the P8.0R 08. The main difference is the location of the flat spots. If you wish to use the optional lightweight P8.0R 08 layshaft, all you need to do is grind the flat spots about 2mm longer towards the left of the car.

Step 14:

The bearing cups are eccentric. If you place them in the bulkheads you will notice if the bearing will be in the upper and lower position (flip them upside down to reverse position). The bearing cups can also be installed in 3 positions to increase or decrease belt tension. We normally run the cups so the rear axle is in the lower position (loosens the rear end), and in the neutral or tight belt tension setting. For 2010 Motonica will have a 50T pulley (stock is 51).
Step 15: 
The gap between the ball ends of the sway bar mount link should be about 13.4mm. You may need to shave the corners off the bulkhead where the sway bar makes its 90 degree bend. 

Do not overtighten the set screws which thread into the plastic sway bar guides. 

The rear sway bar can be adjusted by moving the ball studs inwards (stiffens the bar). Start with about 1mm or 2mm of the bar extending past the ball stud.

Step 16:

The rear wheelbase can be adjusted by shaving the flanges off the rear lower arms and installing the wheel base shims. Pending further testing, do not cut these flanges, just run the standard rear wheelbase. We normally run a short wheelbase in the rear. Cut the forward flange off and install the appropriate spacer behind the arm. Do the same for the upper arms.
Remove material from the upper and lower arms as shown.

You may apply a drop of CA glue to the 3x10mm set screws (the portion of the screw which will thread into the arm) before installing them OR punch out the shock mounting hole and install a 3x10 button head screw from the other side.
Step 17:

Your P81 comes with 3 different upper arm pin bushings (see setup sheet). We recommend using the bushing with the single centered hole as the starting point. For our newest setups however, we use the middle outer pin position.
Make sure the bushings are pressed firmly into the plastic housings.
Step 18: 
The sway bar linkage can be mounted in 3 positions. We recommend starting with the center position. 

You do not need to install the 0.8mm shims on the shock mount screws if running the standard rear wheelbase.
Your P81 kit comes with 2 different rear lower pin bushings (see setup sheet). Our standard setups are to place the pin in the upper outer or middle outer position. Make sure you use matching bushings when assembling your car and make sure they are installed in the same direction. Also, make sure they are pressed all the way into the arm mounts. There may be a small gap between the lower arms and arms mounts. If there is, install a 0.8mm shim behind the rear lower arms.

Step 19:

Assemble as shown, with the set screw in the middle hole on the upright. Allow the set screw to protrude from the upright about 4-6mm’s. To strengthen the rear uprights, you may want to install set screws in the inner and outer holes of the upright.

Do not overtighten the pivot ball nuts; ensure the pivot balls can rotate freely.

To firmly secure the axle pin in place, we grind a flat spot on the pin where the 3x3mm set screw makes contact.

Step 20: 
The rear lower arms may rub the chassis slightly when using any of the lower hinge pin positions. A slight buzz with the dremel will take care of it.

Don’t forget to install the ball bearing into the chassis.

Step 21: 
Place the centering pin in the middle of the slot on the shock tower.
The placement and position of the adjustable body mount ends depends on the type of body you choose to use. With most bodies, the second from top position (in the diagram) is used.

Do not overtighten the screws which hole the H-arms to the uprights.

Step 22:

The 2 speed shaft should rock back and forth slightly when properly assembled. Adjust the play with the 2 set screws.

To get the proper shift point, the spring loaded screws need to be fairly tight, almost to the point where the 2 shoes are difficult to pry apart with your fingers.

The stock spur gears are ok for tracks with fast corners and short straightaway(s). We recommend having on hand 49T and 44T spur gears as options.

Step 23:

To firmly secure the roll bar in place, we grind a flat spot on the bar where the 4x6mm set screw makes contact.

Step 24:  
Place gasket maker (sealant) on the pressure nipples. 
It is a bit of a pain to install the tank spring, but if you twist the spring a few times, it makes it a lot easier.

Step 25: 
I installed the thin spacer between the servo and the servo mount using an Airtronics servo. You may want to place the servo in the mount and place the radio tray assembly on the chassis to determine which spacers to use.
Step 29:

The receiver battery used in the P81 is like the one shown in this step. A standard 5 cell (side by side) flat pack will not fit. You should be able to fit any number of lipo packs, just make sure it will fit the tray and clear the tank. Otherwise, Motonica produces the correct battery pack, and I believe Orion has one as well.

Make sure you properly route the battery wire to the receiver.

Don’t forget to install the upper bearing in the steering assembly.

Step 30: 
Depending on the type of servo and servo horn, you may need to install the throttle linkage on top of the servo horn. Experiment with the location and position of the plastic throttle and brake linkage mounts.
The bend in the brake linkage can be different than that shown in this step. A ‘z-bend’ will allow for better spur gear clearance.

Step 32: 
The engine mounts are side specific, but not marked. The mounting holes are off center.

Place the flyweights over the pins so that the weight swings out (trails) the pin as the engine rotates.

Step 34:

The correct order for the o-rings and plastic shims is o-ring, shim, o-ring, shim, clip. Make sure you apply oil to the o-rings as you install them. Make sure to clean all flashing off the pistons. The P81 uses the same shock body front and rear, but the front shocks use the 1 hole pistons and short springs, while the rear shocks use the 2 hole pistons and long springs. Build the front shocks so the gap between the body and shock end is 12.5mm and the rear shocks so the gap is 13mm. 

Different drivers have different opinions on how much rebound the shocks should have. The most important thing is to have the same amount of rebound on all the shocks.

The kit springs are Motonica’s ‘white’ springs, even though they are silver in color. These springs should work on most tracks.

Step 35:

Our standard setup calls for the front shocks to be mounted in the middle hole, and the rear shocks one hole up from the bottom or 2 holes up from the bottom.
Step 36: 
The angle of the carburetor and position of the carb ball link are very critical. Before you install the engine, place the engine on the chassis and adjust the position.

The front body mount post mounting hole is off center, so you can rotate the post 180 degrees depending on the type of body used.

Optional:

Most of the optional parts are in stock, some, like the ceramic bearings and body are by special order only. The most commonly used optional parts are: pinion and spur gears, ti dogbones, ergal mid shaft support, ti pivot balls, ti layshaft, graphite battery tray, and battery.

Tires:

Motonica uses the same offset wheels as Kyosho and Mugen. However, different brands of wheels have slightly different diameter wheels and some have spoke designs which interfere with the uprights. Motonica’s X-Tyres are recommended, but we have tested Jaco, Kyosho, Micro Systems, Kawahara, and they all fit and work fine. Tires have a bog effect on the car, choose your tires wisely. The setups we post on our website are based on the tires stated on the setup sheet. If you use our setups but use different tires, expect the car to drive differently (not better or worse, just differently).
Body:
There are too many bodies to choose from, but as of this writing the ones we have found to work good on various tracks are Parma R11 and R12, Xytec, Protoform 909, and we will soon try the Artec MK-001. Like tires, the body, along with how it is mounted, has a huge effect on the handling of the car. Different bodies have different characteristics. It’s a good idea to have at least 2 different bodies on hand to try out.

