The Set-Up Theory section describes the effects of changing settings on your R/
We refer to handling effects of the car in the corner, and we distinguish three c
sections and three throttle/brake positions as follows:

€ corner entry € braking
€ mid-corner € off-throttle
€ corner exit € on-throttle

Car setup is a complex matter, as all adjustments interact. Fine-tuning the setup wil
the car faster and often easier to drive near its performance limit. This means that
effort you put into your car in preparing it and optimizing the setup will pay off in |
results and more satisfaction.

Chassis stiffness (especially torsional) is an important factor when setting up you
A stiff chassis helps to eliminate chassis "exing and twisting, which would other
introduce another factor that is not easy to measure or adjust. However, chassis sti
is also a setup tool. By changing chassis stiffness by changing the main chassis
top deck, chassis stiffeners, or other components, you can make a esofterZ or st
car that may be more or less suited for racing.

If you choose to adjust your car set-up to better suit different track conditions, r
small adjustments, one at a time, and see if you “nd any improvement in handling
each adjustment. We advise you to keep track of your set-up changes, and record
set-ups work best at different racetracks under various conditions.

Remember that for the car to work and respond to set-up changes properly, it mt
in good mechanical shape. Check the well functioning of critical areas such as th
movement of the suspension, smoothness of shock absorbers, and lubrication and
of transmission parts after each run, and especially after a collision.

After rebuilding the chassis, or in case you become lost with your set-up, always r
to the last set-up you have recorded, or use one of the set-ups posted for you car.

- BASIC TERMINOLOGY

The terms sundersteerZ and soversteerZ appear throughout this manual. These
describe a particular handling characteristic of the car.

Understeer

Also known as epush.Z

A car understeers when the front wheels do not grip enough and the rear tires gi
much. This results in the front wheels sliding too much rather than turning. A ca
understeers is easier to drive, but it is slower than a car that oversteers slightly.

Oversteer

Also known as +loose.Z

A car oversteers when the front wheels grip too much and the rear tires do no
enough. This results in a rear end that slides. Excessive oversteer causes the rear
«break looseZ allowing the car to spin out.

- WEIGHT TRANSFER

Weight transfer is the key to car handling. Consider that a car has a certain ama
sweightZ on various parts of the car, and on each wheel. By transferring weight t
end of the car (front or rear), to one side (left or right), those tires will be forced ont
racing surface more, and will have more grip or traction.

Weight transfer is affected by the cares set-up and by the way that you drive.

Before you start adjusting your car set-up to maximize the cares performance anc
of handling, you should ensure the following:

€ Caris in good mechanical shape with no broken, binding, or loose parts.

€ Car has proper weight balance front/rear and left/right.

Weight Balance

You should always try to adjust the weight on your car so it is equal front/rear and
left/right. This will help to ensure proper, consistent handling. You can use balancin
to check the weight distribution of your car, and to ensure that your ready-to-rac
does not list to one side or one end.
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Examples of balancing chassis weights (front, rear, center_)'

L

A simple balancing tool can be a set of stands with points on them. You would the
place the chassis on the points of the stands so that the stand are along the cares
centerline at the front and rear. If the car lists to one side (for example, to the left),
weight to the other side (say, to the right) until the car stays level when left untoucl
You can do this also to check front/rear balance by putting the chassis on the bala
stands on the left and right sides half way along the length of the chassis.
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NOTE: We reconmend using the #107880 HUDY CHASSIS BALANCING TOC

Center-of-Gravity
The center-of-gravity (CG) of the car is thempdfiet car (in 3 dimensional space) around
which the car moves, and the point at whiclteliS@pplied while the car is in motion.

€ When the car goes around a corner, centrifugal force pushes the car to the ot
of the turn, and that force pushes on the cares CG causing the car to tilt or roll -
outside. This transfers weight to the outside wheels of the car.

€ When the car accelerates, the force pushes backward on the cares CG, causil
car to tilt backward. This transfers weight from the front wheels to the rear whe¢

€ When the car brakes, the force pushes forward on the cares CG, causing the ca
forward. This transfers weight from the rear wheels to the front wheels.

Center-of-gravity is affected by the physical weight of the car, and the placement
components on the car. If the car is not equally balanced front/rear and left/right, the
CG will not be centered. This will cause the car to handle differently when it turn
direction as opposed to the other direction.

It is always best to make the cares CG as low as possible to minimize the negative |
of weight transfer. Do this by placing all components down as low as possible ol
cares chassis, and reduce the weight that is up high.

Weight Transfer and Car Set-Up

Every aspect of car set-up affects the way that weight transfers on the car. There
one magical set-up change that will solve all of your cares handling problems. Car
is a complex interaction of the various components that make up the car, and all of
aspects of set-up will affect one another. Car set-up is always a matter of compror



m ROLL CENTER

A eroll centerZ is a theoretical point around which the chassis rolls, and is deterr
by the design of the suspension. Front and rear suspensions normally have differe
centers. The eroll axisZ is the imaginary line between the front and rear roll center:

The amount that a chassis rolls in a corner depends on the position of the roll axis r
to the cares center-of-gravity (CG). The closer the roll axis is to the center of gravi
less the chassis will roll in a corner. A lower roll center will generally produce mor:
due to the chassis rolling, and the outer wheel «digging inZ more.

Roll-centers have an immediate effect on a cares handling, whereas anti-roll bars, <
and springs require the car to roll before they produce an effect.

ROLL CENTER BASICS
Here are some basic facts about roll center (RC) and center-of-gravity (CG).

€ Roll center (RC) is the point around which the car rolls.

€ Each end of the car (front and rear) has its own roll center.

€ Center-of-gravity (CG) is where all cornering force is directed.

€ RC and CG are (ideally) in the middle (left-right middle) of the car.
€ RC is vertically below the CG in cars.

€ More chassis roll equals more grip.

‘ CG Center-of-gravity 6 RC Roll center

DETERMINING ROLL CENTER LOCATION
Roll center is determined by the cares suspension geometry. Each end of the car |
own roll center, determined by the suspension geometry at that end of the car.

The following diagram shows how you can “nd a cares roll center at one end of th
or the other.
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‘ CG Center-of-gravity 6 RC Roll center
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Here is a breakdown of the factors that determine roll center at one end of the car.

€ Line <A is parallel to the upper suspension arm.

€ Line «Be is parallel to the lower suspension arm.

€ Line «As and line *Bs intersect at point «ICe (instant center).

€ Line «Ce goes from the wheel contact point (Wam.céater of the wheel) to point IC.
€ The point at which line «Ce crosses the cares centerline (CL) is the roll center.



ROLL CENTER IN ACTION

When cornering, centrifugal force is applied to the cares CG, which tends to push t
to the outside of a corner. This causes the CG to rotate around the RC. Since the
below the CG, cornering force causes the car to rotate AWAY from the force. Hen
car rolls to the OUTSIDE of the corner.

€

When the RC is far away from CG (lower RC), when the car corners the CG has
leverage on the RC, so the car will roll more.

When the RC is closer to CG (higher RC), when the car corners the CG ha:
leverage on the RC, so the car will roll less.

If the RC was right on top of the CG, when the car corners the CG has no leveri
the RC, so the car would not roll at all.

Depending on what the car is doing, you will want one end or the other to roll
or less. You change the height of the RC accordingly to make it closer or furthel
the CG (which for all intents is a “xed point).

Higher RC - less roll - less grip

EFFECTS OF FRONT ROLL CENTER ADJUSTMENT
Front roll center has most effect on on-threéttengtduring mid-corner and corner exit.

Front roll center| Effect

Lower € More on-throttle steering.

€ Car is less responsive.
€ More weight transfer at front of car.
€ Better on smooth, high grip tracks with long fast corne
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Higher € Less on-throttle steering.

€ Car is more responsive.

€ Less weight transfer at front of car.

€ Use in high grip conditions to avoid traction rolling.

€ Use on tracks with quick direction changes (chicanes)

EFFECTS OF REAR ROLL CENTER ADJUSTMENT
Rear roll center affects on- and off-throttle situations in all cornering stages.

Rear roll center Effect

Lower € More on-throttle grip.

€ More weight transfer at rear of car.

€ Less grip under braking.

€ Use to avoid traction rolling at corner entry
(increases rear grip).

€ Use under low traction conditions.

€ Increases traction, reduces rear tire wear.

Higher € Less on-throttle steering.

€ Less weight transfer at front of car.
€ Car is more responsive.

€ Use in high grip conditions to avoid traction rolling.
€ Use on tracks with quick direction changes (chicpnes).




ADJUSTING ROLL CENTER

The way that you adjust the roll center differs from one car to the next. Howeve
theory is the same in that you want to change the angle of the suspension arn
making them more etiltedZ or more *"atZ horizontally.

To “ne-tune roll center, make changes to the angle of the upper arm.
To make larger changes to roll center, make changes to the angle of the lower arr

Itis very important that you have the same settimghe left and right sides of the car.

This section describes common ways to changmtell gettings on R/C cars. However,
since different cars use different ways to ctahgenter, we may not depict the proper
way to make roll center changes to your part@ular that event, refer to your cares
instruction manual or set-up manual for insteustidrow to adjust roll center.

IMPORTANT!

Changing roll center settings impacts several other settings on the car, suc
downstops, camber, and ride height. When changing front or rear roll center, re-
your other settings.

Higher Roll center (arms more angled)

ADJUSTING FRONT ROLL CENTER ... PIVOTBALL SUSPENSION

Suspension Change the followingf
Effect - .
Arm Inner Pivot Outer Pivot
) Front upper| Raise the position of the
Lowering | arm inner pivot pin.
front roll —
center Front lower| Lower the position of the
arm inner pivot pin.
Effect | SUSPENsior Change the followingf
Arm Inner Pivot Outer Pivot
o Front upper Lower the position of the
Raising | arm inner pivot pin.
front roll - —
center Front lower| Raise the position of the
arm inner pivot pin.




ADJUSTING FRONT ROLL CENTER ... C-HUB SUSPENSION

Suspension Change the followingf
Effect - -
Arm Inner Pivot Outer Pivot
Lowering | Front upper| Raise the inner mounting
front roll | camber link| position on front shocktower
center or bulkhead.
Lower the outer pivot by
removing spacers from
between the outer pivoft
and the top of the C-hyb.
Front lower | Lower the position of the front
arm lower armes inner pivot pin
i Change the followingf
Effect Suspensior . :
Arm Inner Pivot Outer Pivot
Raising | Front upper| Lower the inner mounting
front roll | camber link| position on front shocktower
center or bulkhead.
Raise the outer pivot b
adding spacers betwegn
the outer pivot and the
top of the C-hub.
Front lower| Raise the position of the
arm inner pivot pin.
N
J
ADJUSTING REAR ROLL CENTER ... PIVOTBALL SUSPENSION
f Change the followingf
Effect Suspensior : :
Arm Inner Pivot Outer Pivot
Lowering | Rear upper | Raise the position of the
rear arm inner pivot pin.
roll center Lower the outer pivot Ry
removing spacers from
between the armes outer
pivot and the top of the
rear hub carrier.
Rear upper| Raise the inner mounting
camber link| position on rear shocktower
or bulkhead.
Lower the outer pivot
mounting position on
rear hub carrier.
Rear lower | Lower the position of the
arm inner pivot pin.
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Suspension Change the followingf
Effect - -
Arm Inner Pivot Outer Pivot
Raising | Rear upper | Lower the position of the
rear arm inner pivot pin.
roll cente Raise the outer pivot b
adding spacers betwegn
the armes outer pivot ahd
the top of the rear hub
carrier.
Rear upper | Lower the inner mounting
camber link | position on rear shocktower
or bulkhead.
Raise the outer mounti
position on the rear hu
carrier.
Rear lower | Raise the position of the
arm inner pivot pin.

ADJUSTING REAR ROLL CENTER ... C-HUB SUSPENSION

ar

Suspension Change the followingf
Effect - -
Arm Inner Pivot Outer Pivot
Lowering Rear upper | Raise the inner mounting
rear roll | camber link | position on rear shocktower
center or bulkhead.
Lower the outer pivot 1
removing spacers fron
between the armes ouf
pivot and the top of thg
rear outer end of the rg
hub carrier.
Rear lower | Lower the position of the
arm inner pivot pin.
Effect | Suspension Change the followingf
Arm Inner Pivot Outer Pivot
Raising | Rear upper | Lower the inner mounting
rear camber link | position on rear shocktowe!
roll or bulkhead.
center Raise the outer pivot I
adding spacers betwe
the armes outer pivot
and the top of the real
hub carrier.
Rear lower | Raise the position of the inner
arm pivot pin.




m DOWNSTOPS

Downstops limit how far the suspension arms travel downward, which determines
far upwards the chassis rises. This affects the cares handling, as it directly impac
cares weight transfer. The effect may change with the type of track and/or amount «
available.

More suspension travel (lower downstop value) makes the car more responsive bt
stable; it is also typically better on a bumpy track or on a track with slow corners.
allows the chassis to epitchZ rearward or forward more under acceleration or br
(respectively), which results in more weight transfer.

Less suspension travel (higher downstop value) makes the car more stable a
typically better on a smooth track. This prevents the chassis from epitchingZ reai
or forward too much under acceleration or braking (respectively), which results ir
weight transfer.

It is very important to have the same downstop settings on the left and right side
of the car.

EFFECTS OF DOWNSTOP ADJUSTMENT

Front Downstops

Higher front | € Decreases front chassis upward travel on-throttle.
downstop € Less rearward weight transfer.

value € Less responsive but more stable.

€ Better on smooth tracks.

Lower front | € Increases upward chassis travel on-throttle.
downstop € More rearward weight transfer.

value € More responsive but less stable .

€ Better on bumpy tracks.

Rear Downstops

Higher rear | € Decreases rear chassis upward travel off-throttle or under brakin
downstop € Less forward weight transfer.
value € More stable under braking .
€ Better on smooth tracks.

Lower rear | € Increases rear chassis upward travel off-throttle or under|brakin
downstop € More forward weight transfer.
value € More responsive but less stable.
€ Better on bumpy tracks.

ADJUSTING DOWNSTOPS
For more information on adjusting downstops, see sDownstopsZ on page 10.



m RIDE HEIGHT

Ride height is the height of the chassis in relation to the surface it is sitting on, wi
car ready to run. Ride height affects the cares traction since it alters the cares ¢
of gravity and roll center. Because of changes in suspension geometry and gi
clearance, there are negative consequences to altering ride height too much.

Measure and adjust ride height with the car ready-to-run but without the body. U
shock preload collars to raise and lower the ride height.

EFFECTS OF RIDE HEIGHT ADJUSTMENT

Decreasing ride height| € Increases overall grip.
(lowering the car) € Better on smooth tracks.

Increasing ride height | € Reduces overall grip.
(raising the car) € Better on bumpy tracks (prevents bottoming).

Ride Height and Tires

Ride height is measured with the wheels on the car, and the car ready-to-run. '
using rubber tires, your ride height settings should stay consistent, since rubber
do not wear down appreciably during use, which results in a fairly constant ride h
However, if using foam tires, the cares ride height decreases as the foam tires weat
to smaller diameters.

Tires may wear at different rates front-to-back, and left-to-right, which may even
result in a car with uneven ride height at all four corners. You should periodically tru
foam tires and readjust your settings accordingly.

Ride Height and Suspension Settings

Suspension settings are unaffected by the wheels/tires you put on the car, only th
height is affected. When you use a set-up system (such as the HUDY All-In-One !
Solution) to set your suspension settings, the suspension settings do not change
you put different wheels on the car. With the car sitting on the ground, it may appe:i
certain settings are different, but this may be due to uneven tires, or tires with dif
diameters. However, the settings you set using a set-up system are the true suspe
settings.

ADJUSTING RIDE HEIGHT
For more information on adjusting ride height, see *Ride HeightZ on page 11.

m DROOP

Droop refers to the amount that the chassis travels downward after the car is drc
and the wheels touch the ground; it is also the amount that the chassis travels uj
before the wheels lift from the ground. Droop is a very powerful way to adjust your
handling, as it adjusts the weight transfer of the car.

Droop is affected by both downstop setting and ride height adjustments. When you
ride height, you must also adjust downstops to maintain the same droop setting. T
particularly important when running a car with foam tires, since foam tires get sn
when run, requiring you to increase ride height periodically. Increasing ride height b
will reduce droop value unless you compensate by changing the downstop setting



EFFECTS OF DROOP ADJUSTMENT

Front Droop

Less front droop CJ
(higher front downst
value)

€ Decreases front chassis upward travel on-throttle.
E Less rearward weight transfer.

Less responsive but more stable.

Better on smooth tracks.

€
€
More front droop € Increases upward chassis travel on-throttle.
(lower front downstop€ More rearward weight transfer.
€
€

value) More responsive but less stable .
Better on bumpy tracks.

Rear Droop

Less rear droop
(higher rear downsto
value)

€ Decreases rear chassis upward travel off-thrattlden
b braking.

€ Less forward weight transfer.

€ More stable under braking.

€ Better on smooth tracks.

€

More rear droop Increases rear chassis upward travel off-throttle or ynder
(lower rear downstop  braking.
value) € More forward weight transfer.

€ More responsive but less stable .
€ Better on bumpy tracks.

MAINTAINING DROOP VALUE
To maintain droop values, do the following:

When you do g
this to g BOO\TIIS;?I'OP Comments
RIDE HEIGHT
Increase Decrease Increasing ride height will decrease the|droop
value. To compensate, decrease the downpgtop
setting.
Decrease Increase Decreasing ride height will increase the|droop
value. To compensate, increase the downgtop
setting.

ADJUSTING DROOP

You adjust droop by adjusting downstops. Droop is affected by ride height change
For more information on downstops, see *Downstopse on page 10.

For more information on adjusting ride height, see *Ride HeightZ on page 11.

m SHOCK ABSORBERS

( \

Shock absorbers are a key component to setting up your R/C car. There are vi
aspects of shock absorbers that can be adjusted: spring choice, spring preload, ¢
position & orientation, and damping.



SPRINGS

(VRAY 15 Ib 20 Ib 25 Ip 30 Ib 351b )
SPRINGS
(141 1751b  2251b 28 Ib 331b b

The shock springs support the weight of the car, and different spring tensions dete
how much of the cares weight is transferred to the wheel relative to the other sh

Spring tension also in"uences the speed at which a shock rebounds after compres

Spring selection depends on whether the track is fast or slow, or has high or low g

Effects of Spring Selection

Stiffer | € Makes the car more responsive.
springs | € Car reacts faster to steering inputs.
€ Stiff springs are suited for tight, high-traetaks that arenet too bumpy.
€ Usually when you stiffen all of the springs, you lose a small amount |
steering, and reduce chassis roll.
Softer |€ Makes the car feel as if it has a little morertrictow grip conditiofs.
springs | € Better for bumpy and very large and open tracks.
€ Springs that are too soft make the car feel sluggish and slow,|allowir
more chassis roll.
Stiffer | € Makes the car more stable, but with less frdiutrtraed less steerir]g.
front | € Car will be harder to get the car to turn.
springs | € Turning radius increases.
€ Car will have much less steering at corner exit.
€ Very stiff springs are preferred on very high-grip tracks, or if the trac
itself feels tacky or sticky.
Softer |€ Makes the car have more steering, especiallymeidacml at corner exit.
front | € Front springs that are too soft can make thersieer(lose rear gri:l).
springs
Stiffer |€ Makes the car have less rear traction, but more steering mid-gorner
rear and at corner exit. This is especially appdoagf, ihigh-speed
springs corners.
Softer | € Makes the car have more rear side traction mid corner, through
rear bumpy sections, and while accelerating (forward traction).
springs

Spring Tensions

Spring tension determines how much the spring resists compression, whicl
commonly referred to as the shardnessZ of the spring. Spring tension is determin
the characteristics of the spring itself, and NOT by the amount of preload placed «
spring by spring collars or preload spacers. Characteristics such as wire material
thickness, and other factors determine spring tension.

Spring tension is usually rated in a sweightZ number that indicates how much weic
force) is required to compress the spring by a speci‘c amount. A spring with a hi
sspring weightZ number (such as a 30 Ib. spring) will be harder to compress th
spring with a lower sspring weightZ number (such as a 25 Ib. spring). Manufacti
usually color-code their springs so that all springs of a speci“c weight have the <
external colour. Note that spring colours are NOT standardized, so that a red sprin
one manufacturer will not have the same spring tension as a red spring from ar
manufacturer.

Different manufacturers offer different spring tuning sets so that you can prec
choose the correct spring tension for your car. These springs are usually tailored fi
on the manufactureres own shocks, which may differ from shocks or springs from
manufacturers by length, diameter, or other characteristics.

SPRING PRELOAD
Spring preload should be used only to adjust ride height. For more information o
height, see *Ride Heighte on page 11.

Adjust spring preload so that the springs are only slightly compressed when th
is fully equipped, ready-to-run. To change spring tension, change to a softer or
spring rather than increasing or decreasing spring preload; that only changes the
ride height.



Your car may use threaded spring preload collars or preload spacers. To adjust sp
preload do the following:

Preload setting

Threaded preload colla) Preload spacers

Increase

TIGHTEN collar so it moyésse THICKER spacers above
DOWN the shock body. | spring.

Decrease

LOOSEN collar so it movyedse THINNER spaces above sp
UP the shock body.

ring.

SHOCK POSITION

Ve

The upper and lower shock mounting positions determine how much leverag:
lower suspension arm has on the shock when compressing it, and how progre:
the suspension is. Different shock position settings change how the shock reac

compression.

Effects of Shock Position Adjustment

front shocks

Shocks more € Makes the spring and damping softer.
inclined € Makes the car more progressive, giving a smoother fe¢l and
more lateral grip (side-bite).
€ When all four shocks are inclined it makes the car very easy
to drive, and it feels like the car has more grip, but it is|not
always fastest.
Shocks more € Makes the spring and damping harder.
vertical € Makes the car have a more direct feel, but less lateral grip.
Front shocks € Makes the steering feel very smooth and there will be Elightly
more inclined more mid-corner steering.
than € Mounting the rear shocks very upright can result in thg rear
rear shocks feeling unpredictable and more nervous in corners.
Rear shocks € Makes the car feel aggressive turning into a corner, but most
more inclined of the time the car will have slightly less steering.
than € Car will have abundant lateral grip in the rear, so turnirjg radit

wonet be very tight.




SHOCK DAMPING
Setting the right damping is always a compromise and requires a lot of *hands
experience. Shock damping is affected by shock oil and shock piston settings.

Damping only comes into play when the suspension is moving (either vertical v
or chassis movement or due to chassis roll), and loses its effect when the suspel
has reached a stable position. When the shock is compressing or decompre:
(rebounding), the shock absorber oil resists this movement. How much it resists dey
on the thickness of the oil, how much the "ow is restricted (affected by the numb
holes in the shock piston), and the velocity of the piston. No damping means th:
spring rate determines how long it takes for the spring to compress and the suspe
to reach a stable position.

Shock Oil

Shock oil is usually rated in a eviscosityZ number that indicates the thickness of tt
which determines how much it resists "owing and how much it resists objects (suc
shock pistons) moving through it. Shock oil with a higher sviscosity numberZ (suc
40W oil) will be thicker than shock oil with adeiseosity numberZ (such as 20W oil).

Shock oil thickness has the following effects on car handling:

€ Slower shock action.

€ Slower weight transfer

Thicker| € Car more stable at high speed, more twitchy as slow speed

oil € Better on smooth tracks

€ Car less likely to become unsettled with sharp direction changep such
as in chicanes.

€ Faster shock action.
€ Faster weight transfer
€ Suspension works faster to keep the tire in contact with the surface,
resulting in more traction
€ Better on bumpy tracks
€ Car more likely to become unsettled with sharp direction changgs sucl
as in chicanes.

Thinner|
oil

Thicker shock oil usually requires the use of heavier springs to compensate for the
heavy damping action. Likewise, thinner oil usually requires lighter springs.

Damping and Shock Pistons

Shock damping manages the resistance of the shock as the piston moves up and
through the oil in the shock body.

€ Produces the most grip (both front and rear).
Soft damping | € More chassis roll.

€ Decreased cornering speed.

€ Allows the car to break traction more easily.
Hard damping| € Less chassis roll.

€ Higher cornering speed.

Shock pistons affect shock damping by affecting how easily the piston travels thr
the shock oil when the shock is compressing or decompressing (rebounding). The |
has holes through which shock oil "ows as the piston travels up and down inside
shock body. The number of holes helps control how quickly the shock compress:
decompresses.

Some manufacturers offer shocks that have non-adjustable or adjustable shock pi

€ Non-adjustable pistons usually use a 1-piece piston with a set number of holes
To change the shock damping, you must disassemble the shocks and replace the
with another piston with a different number of holes.

€ Adjustable pistons come in different forms, but the main idea behind them is tha
can change the shock damping by altering the shock pistons without having to disass
the shocks and changing pistons. Adjusting tHemktmns may compress an internal
O-ring in the piston, or may align a different number of holes in the pistons.

€ Less ail can pass through the piston as the piston moves.
Less piston € Harder damping, reacts like using thicker shock oil.
holes open € More resistance to shock movement, more damping, and
slower shock movement.

€ More oil can pass through the piston as the piston moves.
More piston € Softer damping, reacts like using thinner shock oil.
holes open € Less resistance to shock movement, less damping, and faster
shock movement.




TRACK-WIDTH

Track-width is the distance between the outside edges of the wheels, front or rear,
affects the cares handling and steering response.. It is important that front or rear
width is adjusted symmetrically, meaning that the left and right wheels must be the
distance from the centerline of the chassis.

EFFECTS OF TRACK-WIDTH ADJUSTMENT

Wider € Decreases front grip.

Front track- € Increases understeer.
width € Slower steering response.
€ Use to avoid traction rolling.

Narrower| € Increases front grip.
€ Decreases understeer.
€ Faster steering response.

Rear track- Wider € Increases rear grip.
width € Use if car is traction rolling.

ADJUSTING TRACK-WIDTH
For more information on adjusting track-width, see *Track-WidthZ on page 14.

CAMBER

. J

Camber affects the cares traction. Generally more negative (inward) camber n
increased grip since the side-traction of the wheel increases.

Adjust front camber so that the front tires wear "at, Adjust rear camber so that the
tires wear slightly conical to the inside.

The amount of front camber required to maintain the maximum contact patch
depends on the amount of caster. Higher degrees of caster require little or no ce
while lower degrees of caster require more negative camber.

ADJUSTING CAMBER
For more information on adjusting camber, seeesGa@amber RiseZ on page 17.



CASTER

. J

Caster describes the angle of the front steering block with respect to a
perpendicular to the ground. The primary purpose of having caster is to ha
self-centering steering system. Caster angle affects on- and off-power stee
as it tilts the chassis more or less depending on how much caster is app!

For the purpose of R/C cars, it is generally recommended that you use a steeper
angle (more vertical) on slippery, inconsistent and rough surfaces, and use a sha
caster angle (more inclined) on smooth, high-grip surfaces.

EFFECTS OF CASTER ADJUSTMENT

€ Decreased straight-line stability.
€ Increased off-power steering at corner entry.
€ Increased suspension ef“ciency.
€ Decreased on-power steering at mid-corner and corner [exit.

Less caster
angle
(more vertical)

€ Increases straight-line stability.

€ Decreased off-power steering at corner entry.
€ Increased on-power steering at mid-corner and corner exit.
€ Makes the car more stable through bumpy track conditions.

More caster
angle
(more inclined)

Camber vs. Caster

Camber is all about contact patch ... keeping as much tire on the ground as po
Camber and caster are related in that caster can afford an amount of EFFECTIVE (
change when the front wheels are turned in a corner.

Caster has the effect of progressively leaning the front tires into the direction ¢
corner. The more the caster angle is laid-back, the greater the effective camber ¢
when the wheels are turned. This happens because the tops of the wheels BOT
towards the inside of the corner; the wheels «dig inZ more, counteracting the centi
forces pushing the car to the outside.

Compare that to the static camber of the wheels, which is adjusted with the car ¢
on a level surface and the wheels pointed straight ahead. Static camber adjust
primarily affect the outside wheels, since these are the wheels that bear the majc
the load during cornering.

Hence, the amount of front camber required to maintain maximum tire contact l¢
depends on the amount of caster. A steeper caster angle requires more camber, \
shallower caster angle requires less camber.

Steeper Caster (More Vertical)

Increased OFF-power steering INTO a corner

Why? Imagine that the caster angle is vertical. Now imagine that you turn the ste
the wheels turn to the side. The steeper the caster angle, the more that the wheels
to the side, giving you more turn-in into a corner.

Increased suspension ef‘ciency

Why? The inboard suspension pins are, for the sake of discussion, parallel the ct
(horizontal) which means that the suspension arms move up and down verti
Now, imagine that the caster angle is vertical, meaning that the top and bottom

steering *kingpinZ is directly aligned with the motion of the suspension arms. And *
acknowledge that shock absorbers are pretty much horizontally aligned (the top
further ahead of or behind the bottom), running perpendicular to the long axis «
car. Since bumps in the racing surface cause vertical de”ections of the wheel, the



vertically oriented the steeringblock is, the better the front suspension can soi
bumps without binding.

Decreased ON-power steering OUT of a corner

Why? When you increase the power coming out of a corner, the weight bias ¢
from the front wheels to the rear wheels. The more vertical the caster angle, the le
effective camber change of the wheels, so that ONLY the static camber of the o
wheel is affecting how much the wheels «dig inZ. Since the wheels cannot «di
effectively, the reduced weight on the front wheels will cause the front to lose tre
more easily, causing the car to understeer.

Decreased wheel-centering

Why? Imagine that the caster angle is vertical. Now imagine that you take hold
forward edge of a front tire and move it from side-to-side. The wheel de”ects an an
proportional to how much you move it with your hand. Vertical caster is highly uns
because there is little in the way of forces to want to keep the wheels pointing st
ahead.

Shallower Caster (More Laid-Back)

Decreased OFF-power steering INTO a corner

Why? Imagine that the caster angle is so laid-back that it is horizontal (though this
be impossible). Now imagine that you turn the steering; the wheels would not turn
side anymore, but rather the tops of the wheels would now tilt to the side. The sha
the caster angle, the less the wheels de”ect to the side, giving you less turn-in i
corner.

Increased ON-power steering OUT of a corner

Why? The more laid-back the caster angle, the more effective camber you get whe
turn the front wheels. When you increase the power coming out of a corner, the v
bias shifts from the front of the car to the rear. Normally this would cause front to
traction and understeer. However, since there is more effective camber at more laic
caster angles, the stiltedZ front wheels are more able to «digZ into the corner, all
the car to resist centrifugal force and giving it a greater amount of control when €
a corner.

Increased wheel-centering, but decreased straight-line stability

Why? Imagine that the front wheels of a shopping cart (which have extremely st
caster). Push the cart forward, and the front wheels will always try to center thems:
The shallower the caster angle, the more the steering is always “ghting to get be
center. However (you knew this was coming, right?), the shallower you make the ¢
angle, the greater the amount of force trying to center the wheels. Eventually the
become so great that the wheels will start to shimmy, decreasing straight-line stah

ADJUSTING CASTER

For more information on adjusting caster, see «CasterZ on page 19.

TOE

. J
Toe is the angle of the wheels when looked at from above the car. When the w
are parallel with the centerline of the car, toe is 0° (neutral). When the wheels are
towards the front, this is called toe-out (negative value). When the wheels are c
towards the front, this is called toe-in (positive value).

Toe is used to stabilize the car at the expense of traction, as it introduces frictio
therefore some slip in the tires.

Front wheels should be set to neutral or toe-out. Rear wheels should always have
they should never have toe-out.



EFFECTS OF TOE ADJUSTMENT

Increasin . .

9 € Makes car easier to drive.
(more toe-in
Decreasing |€ Decreases understeer.

Front toe| (less toe-in) |€ Increases steering at corner entry.
Faster steering response.
Less stable under acceleration.

€
€
€
€
€ Makes car more dif“cult to drive.
€
€
€
€

Increasing
(more toe-in

Increases understeer.
More stable exiting on-power at corner exit and braking.
Less chance of losing rear traction .

FasriEE Decreases top speed.

Decreasing € Less stable at on-power corner exit and braking.
(less toe-in) [€ More chance of losing rear traction.
€ Increases top speed.

ADJUSTING TOE
For more information on adjusting toe, see sToeZ on page 20.

UPSTOPS

Upstops are used to prevent the chassis from bottoming out on the pavement |
braking or acceleration.

Upstop settings are directly affected by ride height. As the tires wear (foam tir
particular) the ride height decreases, and the upstop settings must be increas
prevent chassis bottoming.

EFFECTS OF UPSTOP ADJUSTMENT

€ More space beneath chassis.
Higher upstop | € Less chance of chassis bottoming under braking.
€ Use with softer shock settings.

€ Less space beneath chassis.
Lower upstop | € More chance of chassis bottoming under braking.
€ Use with stiffer shock settings.

ADJUSTING UPSTOPS
For more information on adjusting upstops, see your cares instruction manual or ¢
manual.

ANTI-DIVE (FRONT)

. J

Front anti-dive refers to the angle at which the front suspension is mounted in rela
horizontal when looked at from the side of the car. Anti-dive affects how much the
of the car dives down off-throttle and under braking.



A car with no front anti-dive will have the front suspension arms level with the chas

plane.

A car with positive anti-dive will have the front suspension arms tilted *backwards:
that the front of the arm is higher than the rear of the arm.

EFFECTS OF FRONT ANTI-DIVE ADJUSTMENT

No anti-dive
(front arms
level)

€ More weight transfer to the front of the chassis off-thrott
under braking

€ Chassis compresses or drops more off-throttle or under|
braking

€ Car works better on a bumpy track

€ Decreased steering response

Positive anti-
dive

(front arms
angled
backwards)

€ Less weight transfer to the front of the chassis off-throttl
under braking

€ Chassis compresses or drops less off-throttle or under

€ Car works better on a smooth track

€ Increased steering response

ADJUSTING ANTI-DIVE
For more information on adjusting front anti-dive, see your cares instruction mani

set-up manual.

ANTI-SQUAT (REAR)

e or

e or

raking

Rear anti-squat refers to the angle at which the rear suspension is mounted in rela
horizontal when looked at from the side of the car. Anti-squat affects how much th
of the car dives down on-throttle.

A car with no rear anti-squat will have the rear lower suspension arms level with t

chassis plane.

A car with positive anti-squat will have the rear lower suspension arms tilted
*backwardsZ so that the front of the arm is higher than the rear of the arm.

EFFECTS OF REAR ANTI-SQUAT ADJUSTMENT

No anti-squat

€ More weight transfer to the rear of the chassis on-throttl
€ Chassis compresses or drops more on-throttle.

(rear arms :
level) € Increased steering response.
€ Better on a bumpy track.
Positive anti- | € Less weight transfer to the rear of the chassis on-throttl
squat € Chassis compresses or drops less on-throttle.
(rear arms € Decreased steering response.
angled € Increased rear traction.
backwards) € Better on a smooth track.

ADJUSTING ANTI-SQUAT

For more information on adjusting rear anti-squat, see your cares instruction man

set-up manual.



WHEELBASE

Wheelbase refers to the horizontal distance between the front and rear axles. Cha
to wheelbase can have a dramatic effect on the handling of your car, since it read]
the distribution of weight on the wheels, which adjusts traction. Not all R/C cars hg
the option to adjust the wheelbase.

By adjusting the wheelbase at one end of the car, you affect the traction at that en

the car. For example, by shortening the wheelbase at the rear of the car, you place
weight over the rear wheels (resulting in more rear traction.)

EFFECTS OF WHEELBASE ADJUSTMENT

€ Car more dif“cult to turn around sharp corners.
Longer € Increased stability.

wheelbase € Better handling over bumps and ruts.

€ Better on more open tracks with high-speed corners.

€ Car turns sharp corners more easily.
€ Increased steering response
€ Better on tighter, more technical tracks

Shorter
wheelbase

ADJUSTING WHEELBASE

( N\ )\

60

For more information on adjus(ng
wheelbase, see your cares instrugtion
manual or set-up manual.




ANTI-ROLL BARS

g

/U J

Anti-roll bars are used to adjust the ¢
side (lateral) traction. Anti-roll bars re
chassis roll and by doing so transfer w
load from the inside wheel to the ouf
wheel. The stiffer the anti-roll bar, the

load is transferred from the inside whe
the outside wheel. However, as the ou
wheel is not able to convert all of the

wheel load into extra grip, the sum o
grip of both wheels is actually redud_ Y,

This changes the balance of the car to the

other axle.

Increasing the stiffness of an anti-roll bar on one particular axle decreases the
traction of that axle and increases the side traction of the other axle.

Keep in mind that the overall traction of a car cannot be changed, but it can be bal
by distributing wheel loads. Anti-roll bars are a very useful tool to change the ba

of the car.

Chassis stiffness plays a very important role in the effectiveness of anti-roll bars. A
chassis makes the car more responsive to anti-roll bar changes.

FRONT ANTI-ROLL BAR
The front anti-roll bar affects mainly off-power steering at corner entry.

Effects of Front Anti-Roll Bar Adjustment

€ Less chassis roll.
€ Decreases front traction.

brsteer

Stiffer € Increases rear traction.
€ Reduces off-power steering at corner entry (increases und
€ Quicker steering response.
€ More chassis roll.
€ Increases front traction.
Softer

€ Decreases rear traction.
€ Increases off-power steering (may cause oversteer).

REAR ANTI-ROLL BAR
The rear anti-roll bar affects mainly on-power steering and stability in mid-corner &

corner exit.

Effects of Rear Anti-Roll Bar Adjustment

€ Less chassis roll.
€ Decreases rear traction.

Stiffer € Increases front traction.
€ Increases on-power steering (may cause oversteer).
€ Quicker steering response in high speed chicanes.
€ More chassis roll.
€ Increases rear traction.

Softer

€ Decreases front traction.
€ Decreases on-power steering (increases understeer).

ADJUSTING ANTI-ROLL BARS
For more information on adjusting anti-roll bars, see your cares instruction mant

set-up manual.



FRONT AND REAR AXLES
Modern R/C cars can use several different types of front and rear axles. The chc
front and rear axles depends on track conditions and driving style.

Front axles

€ ball differential
€ solid axle

€ one-way axle

Rear axles
€ ball differential
€ solid rear axle

You may use any combination of front and rear axles, but some work better toc
than others.

BALL DIFFERENTIALS

4 N\ )

. / J

Differentials allow the wheels at opposite ends of the same axle to rotate at dif
speeds. Why is this important? When a car turns in a circle, the outer wheel has a
diameter circle to follow than the inner wheel, so it needs to rotate faster to keep
the differential is too tight, the result is that the wheels «“ghtZ each other for the
rotation speed; the result is a loss of traction. Generally, the more grip a track ha
tighter the diff action should be.

For optimal performance, a ball diff should be as free as possible, with no (min
slippage. Make sure the diff does not slip under power; this causes power loss
excessive wear of the diff.

Depending on the design of the ball differential, the diff may or may not be exte
adjustable. Externally-adjustable ball differentials can be easily adjusted while in t
This enables very quick changes to the steering characteristic and overall beha
the car.

FRONT BALL DIFFERENTIAL
Using a front differential combines some of the braking advantages of the solid froi
while allowing inner-outer wheel speed difference.

A front differential is most commonly used in low grip conditions. It can improve
power corner entry as well as braking. The front differential is most commonly uset
the rear differential.

On very high traction surfaces, both front and rear diffs can be adjusted tighter for
response.

Effects of Front Ball Diff Adjustment

€ Decreased steering response.
Tighter € More stability under braking, but less turn in.
€ Better on power steering at corner exit.

€ Increased steering response.
Looser € Less stable under braking but better turn in.
€ Car will understeer on power at corner exit.

REAR BALL DIFFERENTIAL

A rear differential has the same construction as a front ball differential. A rear diffe
is a very common choice for the rear axle type, and it can be combined with all fror
types. Drawbacks of the rear differential are that the weight and inertia are consic
higher than the solid axle, and more maintenance is required.



Effects of Rear Ball Diff Adjustment

€ Car understeers slightly at corner entry, but makes the ¢ar
more dif‘cult to control at corner exit (powerslides).

€ Increased on-throttle steering.

€ Better on high-traction surfaces.

Tighter

€ More stability mid corner and corner exit.
Looser € Understeer on-throttle.
€ Better on low-traction surfaces.

SOLID AXLES

N\
J

A solid axle ties both left and right whe
together so they rotate at the same sp
at all times. The effect of a solid axle is
dependent on which end of the car it is
used on, and the other type of axle bel
used with it.

FRONT SOLID AXLE

A front solid axle is typically used on large open outdoor tracks, or tracks that fe
braking areas or slippery (low traction) conditions. A front solid axle increases on-f
steering, and allows the car to brake using all four wheels. This lets you brake muc
than if you were using a front one-way axle (which would give rear wheel braking
Overall, using the front solid axle makes the car quite easy to drive.

The drawbacks of a front solid axle are less off-power steering, and the car bec
more sensitive to tire diameter differences. To compensate for these effects, chang
be made to the suspension (for example, roll center, front spring rate and/or damp
shock position, or caster).

A solid front axle is recommended for use with a rear ball differential. For maximum t
effect, use the front solid axle with a solid central layshaft. Using this con“guratior
car achieves maximum 4WD braking, while being very stable and easy to drive.

REAR SOLID AXLE

The rear solid axle is typically used when track grip is very high. It is most comn
used with the front one-way axle. Note that when using this combination of axles, b
is only done by the rear wheels; you may have to adapt your driving style to compe
for this.

ONE-WAY AXLES

There are two types of one-way axles for use in an R/C car. The most common is ¢
one-way axle; the other is a central one-way pulley.

FRONT ONE-WAY AXLE

A front one-way axle is a solid axle

two one-way bearings at each end to w
each front wheel attaches. The front

way axle combines the characteristic
solid axle and a differential.

~
J

Effects of Front One-Way Axle

€ Behaves like a solid front axle.

On-power ; . .

Mid-corner & € One-way bearings lock up, causing both front wheels to| spin a
- same speed.

corner exit

€ Introduces some on-power understeer.

Off-power & | € Behaves more like a differential.
braking € One-way bearings disengage, allowing front inner and quter
Corner entry &  wheels to rotate independently and at different speeds.
mid-corner € No front braking.




The front one-way axle allows you to use slightly bigger rear tires than front tires, ¢
have the rear wheels overdrive the front wheels. In that situation, when the rear wl
lose traction the front wheels engage and start helping to generate forward tractio
It is very important to know that when using a front one-way axle, you get no front
wheel braking. While this gives you better steering response going into a corner, tt
effect may cause the rear of the car to break traction more easily.

The front one-way axle can be used with either the adjustable rear differential or tt
solid rear axle.

ONE-WAY PULLEY

A one-way pulley is a pulley on the q~ )
central layshaft that rides on a one-
bearing. This pulley is typically conne]
to the front axle. The one-way pulley a
the front wheels to spin independently
the rear wheels.

. J

On cars with an adjustable one-way pulley, you determine how freely the front axle
in relation to the rear axle. You can tighten the adjustment of the one-way pull
the layshaft; from fully tightened to lock the front wheels to the rear (full-time 4W
loosened to let the front free wheel off power (4WD on throttle, RWD off throttle). Oi
be set somewhere in between to match your driving style.

Effects of One-Way Pulley Adjustment

€ More off-power steering.
€ Less drive train drag at maximum speed.
€ Increased top speed.

Looser € Should only be used on high traction surfaces or large tfacks
where minimal braking is required. Since only the rear wheels
are used for braking, spins induced by a locked rear tirg are
more likely.

€ Lessens steering.
) € Better braking.
LT 0E2F € More drive train drag.
€ Better under slippery conditions.

Front One-Way Axle vs. One-Way Pulley

When using a front differential and a one-way pulley, you still get differential action
acceleration. That means that when going through a corner on throttle, if the inside
breaks traction, it can still sunloadZ and prevent the outer wheel from getting any |
A front one-way axle gets around this problem by giving each wheel its own indepe
one-way bearing. That way, the two wheels can rotate at different rates, like with a r
differential, but on throttle, if one wheel loses traction, the other one still gets pov
pull the car through the corner.

Keep in mind that when using the one-way pulley with a loose setting or when

the front one-way axle, no drag brake should be used. Most racers will also “nd it
convenient to set their radio to give less braking action (use the throttle EPA settin
will prevent the rear tires from locking unexpectedly.

Use table below as a general guideline for tfie fisent one-way axle and one-way pulley.

One-Way Pulley
Track surface Front One-Way Ax
Tight Loose

[©]

Low traction

Medium traction
(slow, tight corners)

High traction
(slow, tight corners)

High traction
(fast, sweeping corners)




The quick reference table is a simple-to-use set-up guide. With the cares har
characteristics listed on the left of the table, suggestions for solutions are pres:
in order of importance and also shows whether the adjustment should be a posit
negative change.

HOW TO USE THE QUICK REFERENCE TABLE
A. Identify the Problem

After driving your car and getting a feel for how ites handling bring it in and decide
you feel the car could improve.

B. Using the Table

The table is separated into “ve main areas that represent the cares main hai
characteristics:

€ Understeer

€ Oversteer

€ Traction roll

€ Straight line stability

€ Steering response

Understeer, oversteer, and traction roll are further separated to identify exactly
the problem occurs (corner entry, mid-corner, corner exit) and throttle position (o
on-throttle).

Isolate the Problem

1. In the leftmost column, select the handling characteristic that best describes
cares handling problem.

2. |dentify the part of the corner that the handling characteristic occurs
Example: Oversteer, corner entry.

3. Further identify the throttle setting when the handling characteristic occ
Example, Oversteer, corner entry, off-throttle.

You can now identify the row on the table tleantalh information that can assist you.
Identify the Solution

4. On the table row that isolates the problem, there are squares with numbers in
These numbers are recommendations for the order in which to change things. Nt
1 items should be done “rst, number 2 items should be done second, and so

5. Look at the location of the square; it will be in the «FrontZ section or the <F
section. This indicates if the changes must be made at the front or the rear of th
Example: Make changes “rst to Tires (front), and Anti-Roll Bars (front & rear).

6. Look at the colour of the box. This tells you how to make the change. Red me:
make the setting harder/increase/higher/longer. Green means to make the setting
decrease/lower/shorter.

Example: Make front tires harder. Make front anti-roll bar harder. Make rear anti-rc
softer.

C. Test the Solution

When making setup changes, we strongly recommend that you try one adjustmer
time, and then test the new setting. If it has not had the expected result you can
try the rest of the changes or increase the amount of the change. If you feel you
like to try something different simply move on to the next level of possible adjustn
(For example, after trying all number 1 recommendations, move on to numk
recommendations and so on).

Note that car set-up is always a compromise and changing one setting affect:
handling of another part of the car. It is therefore important to only make small chi
at a time and test each change.
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