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ENJOY RADIO CONTROL

A great number of peopla from around the
world are enjoying this Radio Control sport.
Cars, lanks, motorboats and sailing ships,
plus many aircraft are available in the R/C
format. People find excitement in the pracise
mechanics and high performance of these
maodels. Assembly and finishing, customizing
and tuning up, and organizing and participal-
ing in competition are just a few of the pos-
sibilities in this imitless hobby of radio control
modeling.

This guide book was initially compiled 1o focus
on the fundamentals of electric powered R/C
car models; however, additional guidance on
glow enging powerad cars, sailing ships and
maotor gliders has been included. We hopa itis
instructional and informative (o provide a bal-
ter understanding of this fantastic sport.

1. RADIO CONTROLLED
MODELS

Radio controlled models are nothing but
models ramolaly controlled by radio signals.
So most operaling models, il they are big
encugh 1o mount radio contrad units, can bo
converted for radio control. Radio controlled
modols are classifisd under kinds of power
units; there are ones with gas powered en-
gines, with alectric motors, with steam an-
gines, and ones with no power units like sail-
boats and gliders. There are airplanes,
helicopters, gliders, racimg cars, buggies,
tanks, boats and some others, each of which
has many fans.

Howaver, as for the radio control units, most
of them in use today are fundamentally the
same; they are the digital proportional type,
although their capability varires from unit 1o
uinil.

@RADIOCONTROL SYSTEM
When you have bought a model, a radio con-
trol system designated for the model should
be purchased separalely which then is to be
instalied inlo the model.

Most préedominant radio control systems on
the market loday are the digital proportional
type. In shorl, they are called a radio. The
digital proportional radio control system
consists ol a transmitter which is to ba opar-
ated by a modeler, a receiver, and servos
which are mounted inlo the moded, plus power
supplies for the units.

Your transmilter serves as the control box
for RIC models. The standard transmitter
usas control sticks, while a wheel and trigger
typa was developed for car models. Whon the

an arm (servo hom) in a programmed direc-
tion. This movement then controls a specific
model function; such as a car's steering or its
speed, a ship's rudder, or the aileron/alevator
on aircraft.

“* Electric powered R/C models can use am-
plifier boosted electronic speed control, to
eliminate the speed conlrel serve and
mechanical speed control unit,

Mormally, twelve UM3 (AA) size balterias are
required 1o operate an R/C system. Eight in
the transmitter and four for the receiver.

+% The four receiver balterias can be aliminat-
ed from electric powered R/C models if a
Battery Eliminator Circuitry (BEC) is used.
This allows the receiver and servos o draw
powar from the Ni-Cd running battary of the

E NUMBER OF CHAN-

S - THE NUMBER OF

CONTROL OPERATIONS

The number of channels of the radio conlrol
system indicates the number of operations to
be controlled al a time. A four channel digital
propartional system will employ four sarvos to
control lour ditferent types of action. Tha radio
controlled electric car is basically designed to
be controlled in two ways, spead control and
steering control; therafore, a two channel ra-
dio control syslem is 1o be employed. In the
present market, radio control systems are
available with up to eight channals. The two
channel type, though the most fundamental,
is @nough 1o control cars, tanks, boals, and
gliders, except gas powered model airplane
{which usually require over three channels).

Some models require a special RIC equip-
menl; such as a 4-channel radio control sys-
tem, efc. In such cases, the R/C requirements
will be shown on the package or in the in-
struction manual of the modal. Consult with
your hobby dealer to choose a suitable R/C
unit.

2. ABOUT RADIO FREQUEN-
CIES-STATUTORY BANDS
FOR RADIO CONTROL

Radio waves are used very widely in the
sociaty and are very important for madical
emargency, police and military, ket alone radio
and TV broadcastings. If these radio waves
should ba interfered with, obvious problems
could develop. Therefore, specific fraquency
radio waves for different purposes are regu-
lated 1o be handied by qualified personnal for
the purpose ol avoiding disorder. Thus a
numbar of frequency ranges are designated
for model radio control, and any other fra-
quency ranges than the allocated ones should
not be used under any circumstances.

@FREQUENCY BANDS

This phrase "frequency band™ is used to
denote the frequencies of radio waves. A
receiver of the radio control system will accept
signals emitted even from another transmitter,
il the frequency used happens to be the same,
the servos will also ba put in motion. In other
words, radio contol systems on the same fre-
quency will respond to each other thus
causing them to go oul of control. However, a
number of radio control systems all using
differant frequency bands can control many
modets. Hence, it is recommendad to empioy
radio conlirol systems with dispersed frequen-
cles to avold interfering with each other when
organizing racing events in groups.

@®FREQUENCY CRYSTALS

The frequency of an R/C system is deter-
mined by the crysials used in the transmitter
and receiver. The frequency band can be al-

@STICK TYPE 3
(1) Steering

COMPOSITION OF A 2CHANNELRADIO.  gqranoasy | 2 Aacever  Siorngsan

transmitlar is in oparation, it emits signals by @TAMIYA Gi:..fl. UNIT pr
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4 The receiver accepts signals from the trans-
= ‘\ﬂ'dl.ter and converts them into pulses that
oparate the model’s servo(s).
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The servas get the electrical impulses from
the receiver and convert them into mechani-
cal movements. The servo motor then rotates
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iered by changing crystals with ones of a
fiffarent frequency.

@RECEIVER CRYSTAL @TRANSMITTER CRYSTAL

nanging

frequency

Radio waves used for hobby purposes are
lassified inlo several frequency ranges, such
13 2TMHz, 72MHz, etc. and the interchange
aof frequency crystals is only possibia within
the same ranga. In other words, you could nol
change a 27MHz frequency crystal 1o a
72MHz range by using a 72MHz crystal.

Ise the same frequency

:rystals in both transmitter

ind receiver
Replacing only the transmitier's or receiver's
crystal will result in loss of control of the
maodel. Crystals in the transmitier and receiver
must have the same frequency. Even though
iha frequency is the same, if made by different
manufacturers, they could cause conltrol
difficulties. Use spare crystals available from
your RIC system manufacturar.

FM and AM crystals are different
Thare are two types of radio signals: AM
(amplitude modulated) and FM (lrequency
modulated). Each uses its own axclusive fre-
quency crystals, and are therefore not inter-
changeable between AM and FM.

* Radio interfarence will occur aven batween
AM and FM radios, if on the same Irequency.

@®RADIO INTERFERENCE IS
DANGEROUS
Signal waves of radio control syslems some-
times reach about 2 kilometers in the air and
ovar 300 1o 500 meters on the ground. When
thera is another parson operating a radio
control unit, compare the frequency of your
radio control unit with his. Avoid the possibility
of interference; operating radio control units of
the same frequency will inevitably result in
mererence and get your model out of control.

n such a case use an allemnale frequency if

possible.

*in radio controlled models, the fixed fre-
quancies are used commaonly among cars,
airplanes, boats, and any other kind of
model. So radio interferance will occur S0
long as the same frequency is used

regardless of the difference of types of
models. Radio signals from other types of
radio control units will interfere with your
radio control modal.

“*Radio interferenca will occcur even batwaen
AM and FM radios, if on tha sama fre-

quency.

@ CHECKON INTERFERENCE

A davice called a “monitor” can be used for
detecting radio interference. There is another
simple wary: move your ransmitter away from
the model to some distance, and watch the
response of your servos. If the servos move
strangely, interferance can possibly be recog-
nized. While operating your models, if you
recognize any sign of interference, stop run-
ning and check the cause.

@EBEE CAREFUL OF
BATTERY POWER FOR
R/C SYSTEM

Weak or depleted battery power in a trans-
mitter or receiver can cause loss of control.
Check the transmitter battery power by means
of its power level indicator prior to operation.
Since a meler is nol on the receiver it is
recommended to replace these batteries with
néw ones prior 1o operation. If the receiver
geats its power from the model’s Ni-Cd battery,
control difficulty can occur when tha Ni-Cd
depletes. It is best o slop operations and
recover the model as soon as its running
speed slows, 1o avoid 0ss of control.

3. NECESSARY TOOLS,
PAINTS AND GLUE

Mot many tools are required S0 long as you

assambile a kit as is. The nacessary lools are

illustrated below. Tools especially in need are

included in the kit, or al least an explanation

about tools is given.

' Tonls

Modeling knife, screwdrivers, long nosa pli-

ars, side cuthers, atc.

A

gty bt

+ Screwdriver (Wige) -

|

+ Scrowdnver (madaum)

3

@Fain

Use plastic painls for slyréneé resins. and
polycarbonate paints for clear Lexan RIC
car bodies. Spray type paints aré convanient
for finishing larger areas such as bodies. For
painting details like figuras, boltle paints for
brush application are available.

@ LCement

The type of cement required will differ ac-
to the moded. f a spacial type is re-

quired, it will be indicated on the package or in

the instructions. On a standard R/C car

model, only the instant CA cement (cyano-

acrylate) will be required to secure semi-

@0il and grease

It is necessary 10 lubricate gearboxes, shafts
and bearings. Failure 1o lubricate will hinder
rotation movement and result in serious
problems, such as axcessive woar and parts
breakage. Greases and oils ol many types
and formulas are on the markel. Select tha

type according 1o its intended use.

4. ADVICE ON SELECTING
KITS

‘When buying your first kit, it is important 1o
solect a refiable store. A store that provides
good servicing 1o customars, carmies an ample
stock of parts, and is willing 1o help and guide
beginners 1o provide long term enjoyment in
the hobby. Before purchasing any kit, be sure
to clarify any questions about it, and study the
contents and performance of the model, so

that you can be satisfied with your purchase of
the modal kit.

@READINESS OF PARTS
AND COMPONENTS

Selact model, the parts of which are easy o
obtain, Tires and gears can wear out; éven a
spead control swilch is an expandable com-
ponant in a sense. Bodes and chassis may
have 1o ba replaced after some colisions. In
such a case, your modets can be mendad
aasily and aconomically if the repair and
replacing parts are available. For the Tamiya
modals, such components as ball bearings
and more powerful molors are available for
improving model according 1o a
modeler's controlling skill. Spare parts and
componants for tuning up aré essential to
make fun out of radio control 1o a further ax-
tent, s0 choose a model whosae parts and ac-
cessories ane easy to buy at model stores.

@POINTS IN
PURCHASING

The assembly kit consists of numearous parts
and accessories. So it is recommended to
check up on the contents of a kit with a store
attendant at the purchasing point. Also read
through the assembly pamphiet to see how
difficult or easy i is and ask questions, if any.
Also you might as well inquire about the
technical guidance and servicing by the stora.

@SAFETY REGULATIONS
AND OPERATIONAL
BEHAVIOR

Some radio conlrodled models of airplanes,
racing cars and boats powered by gas engines
can achléve sppeds of over 100 km/h. i can
cause serious accident il they should lose
control in the midst of oparation; i might in-
volva personal injury. Even slectric radio con-
trolad cars can attain spoads of 30 km/h, Bo
sure io abide by the nules stated below and be
canaful not 10 Gndanger of annoy olhers:

w Do nol use the sireets for running model
cars.

* Do not operale near children or in crowds.
*When operating R/C aircraft, sedect a safe

*Glow engined F/C cars emit noise during
running and this can be anncying 1o othars.
Do not oparate your modal in an anaa whars

models prior 1o operation.




GUIDANCE TO
ELECTRIC

POWERED R/C CAR
MODELS

Of the many types of radio controlied modals
available, electric powered cars are most
popular. Entry level kits are simple 10 con-
struct and maintain, and ideal for learning the
basics of this hobby, while the high perfor-
mance elactric racing cars have the potential
of satishing the most discriminating competi-
tion racers.

1. TYPES OF CARS

Electric powerad RIC cars are classified by
the scale size of the model, such as 1/10,
112 or 1/24. 110 scale is currently the most
popular sized electric powered cars. When
categorized by the surface thay run on, thay
are roughly divided into thres groups: on-road
cars, such as formulas and stock types; off-
road vehicles; and the dual purpose types
such as rally cars and recreational vehicles.

2. RADIO CONTROL

SYSTEM
The standard electric R/C car is controlled by
a 2-channel, 2-servo radio consisting of a
transmitter, receiver and two sarnvos. The ser-
vos conlrol the car's direction (steering), and
its spead via a mechanical spaed control. A
machanical speed control and its servo can
be replaced by an amplifier boosted electronic
spead control. Normally, the receiver and
elactronic speed control are two saparate
units, but Tamiya's C.P.R. Unit combines
these info one compact package. Transmit-
ters are available in two types: stick control or
wheel and trigger.

@®MECHANICAL SPEED
CONTROL

This system usas a resisior to impeade the flow
of electric current that governs the motors
RPM. A 3-step mechanical spaed control is
used as an examphe here. At top speed, the
resistor is bypassed, and all curment goes to
the motor. At low speed, the current flow to
the motor is impeded by the resistor and bled
off as heat. At mid speed, the amount bled off
is about half of that at the low speed setting.
The speed control servo moves a switch blade
on the controller to vary the amount of eleciric
current going 1o the motor,

(MECHANICAL SPEED CONTROL) ;..""f"!'
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@AMPLIFIER BOOSTED
ELECTRONIC SPEED
CONTROL

The amplifier transistors in the unit control the
currant going 1o the motor, by interrupting the
flow. The current, and consequently the mo-
tors RPM, is controlled by the frequency of
this interruptions. Al top speed, no current in-
termuplion takes place.

{(ELECTRONIC SPEED CONTROL)
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3. MOTORS

Electric motors used in radio controlied vehi-
cles are equipped with noise-suppressing
condensers, to prevent radio interference. A
540 sized molor is most often used in 110

scale model cars, Other sized motors are
used depanding on the scale or intended use
of the model.,

“Specially wound, high performance molors
for compelition are available, These molors
can be adjusted and tuned for specific use
and their spare parts, such as rolors and
brushes are available.

{HIGH PERFORMANCE MOTORS CAN BE

4. MOTOR POWER SOURCE
Along with motors, the development of nick-
elcadmium (Ni-Cd) batteries has brought high
parformance to electric R/C models. These
battenes provide more power than conven-
tional dry cells, and they can be salely
recharged for repeated use. A compatible
charger is required for recharging.

@Ni-Cd BATTERIES

Ni-Cd batteries are available in two forms.
Ona is the packaged cell type, and the other is
the individual cell. A 7.2V stick type battery
pack uses six 1.2V Ni-Cd cells connected in
series, and is the standard power source used
in 110 scala R/C cars. Ballary capacity is
rated in milli-ampere (mAh), and a higher mAh
rating will powar the modal longar. Smaller
sized models may require UM3 (AA) sized
Ni-Cd calls or specially sized batlery packs.

@COMPATIBLE Ni-Cd
BATTERY CHARGERS

Thera are two typas of chargers available. An
AC (alternating currant) type which gets its
powar from an elactric wall outlet; and the DC
(direct current) type which uses a vehicle bat-
tary as its source of power. Standard chargars
take from 4 to 12 hours o charge a Ni-Cd
battery. Quick chargers are also available,
that shorten the charge time. Always reler to




BASIC DRIVING
TRAINING

| @Ni-Cd BATTERY
CAUTIONS

tory, charger and the modsl,
*Disconnect and remove & bablory from the

l ol i nOt BN LS.
* Do not dismanthy or tampsr with N-Cd bal-

terios or charger. Do not cut a battery cable,
as it could shor circust and cause a firg of

burns.
| il cable is wom, bo sure o insulate baro
wires. Use heat shrink tubing or vimyl lape
o insulation,

*lUse only a compatible charger for recharg-

@CAUTIONS IN OPERATING
THE MODEL

& Thi corarmic resisior of a mechanical speod

control bacomes very hol during use. i the

Car B run 8t low or mid spaads fior eodended

Do nol attempl 1o run the modsl when its
whissl movemoent is impaded. Avosd putting
0o much of a load on the molor, such as
running in grass, dry sand, eic.

You cannot make yourself a skilled driver just
by running a car al will. Make a course using
things like empty cans as pylons.

@OVAL COURSE 1

This is the simplest course using two pylons. It
looks simple at first sight to drive a car along,
but it will require some practice 1o achieve
sharp and rigid turns made with the pylons as
vartaxes of the curves. Practico both ways,
chockwisa and counterclockwise, until you can
make both rounds in about the same period of
time. Figure “8~ drill can be also done in the
same track.

OVAL COURSE 1
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@OVAL COURSE 2

Have two or three pairs ol pylons forming
gates and run your car through them as ac-
curately as possible. You will find it much
harder than the oval course No.1. For the first
penod of time, arrange the pylons at a wide
space, narrow them gradually, than at last put
Hmnlamulmnm Practice in both

@ROAD COURSE

When finishing course No.1 and Mo.2 you
have mastered the basic drmang techmgques.
MNow you shoukd proceed 10 COMPE COUrSEs.
Build a road coursa with the pylons, from basic
figura “T" and "L" coursas to more complicat-
ad circuits, assortimant of figure "L" and hair-
pin curvas, high speed curve and sialoms.

o
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@CAR STEERS
OPPOSITELY?

If you are a novice driver and not sulficiently
accustomad 1o R/C car driving, you may foel
as if the car stearad oppositely 10 the trans-
mitter movement when the car runs loward
you. To solve this problem, try 1o imagine you
weare driving in the R/C car. As you repaal the
basic exercise, you will get used 10 this way of
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®WHERE TO LOOK WHEN
DRIVING

When you drive a car, it is important what
you keep your aye on. Suppose the squares
described are tha fiekd of vision. Pul your point
of sight on the forward pan of the area of vi-
sion with a car placed at the rear. The car
moves at a rate of 8.3 meters per second
when the hourly speed is 30 km/h. With your
point of sight on the car itsell, you cannol
keep clear of cbstacles ahead, bacause it is




PRACTICING ON
A CIRCUIT

Oparaling a radio controllad car in the open is
oné thing, but running it on a closed circult is
antiraly different. Even though you are not
compeling, and only practicing, driving on a
circuit will add much 1o your driving skills. You
can also observe techniques used by ex-
parienced drivers running highly tuned cars at
the circuit.

1. CORNERING TECHNIQUES
No particular skill is required for driving a car
just straight, and the drag speed is limited by
the car's cwn inherent perlormance capabili-
ty. However, al curves, your finesse of taking
comners affects the resull even among cars of
the same performance. Especially in speed
races, the cornering technique is one of the
decisive factors. After becoming accustomed
to the car, try 1o practice smooth, speedy and
stable comarings.

“Slow-In and Fast-Out™ is a goiden rule in
spaad controlling al curves, and “"Out-in-Out®
instructs how to steer a car Briefly, you
should control speed in “Slow-In and Fast-
Out™ manner and steer a car in “Out-n-Out™

Wy

@WHAT'S “SLOW-IN AND
FAST-OUT’

Decelarating when entering into a curve and
picking up lhe speed afler a vaerlex of the
curva is the tachnique. In the case of entaring
bends without reducing speed, the car is
forcad 1o siow down balore finkshing comers
1o lose speed and stability. In the worst cases,
the car might spin or run off the course. It also
gets the car moving 1oo late to pick up spead.
As a result “Slow-In and Fast-Out” is the
fastest way 1o take comers.

®WHAT'S “OUT-IN-OUT"

It is, as flustrated, a way ol tumning curves
from the outside line of a course inlo the in-
sida line to which the car will come closest at
the vertexes (clipping poinis) and finishig the
comering approaching back to the outside
mimmmmmmm
radius. By utilizing the full width of the coursa,
the car will make an easier turn than the ac-
tual curve. So the car may be allowed 10 run
through it faster,

mie

Maks cipping point ater the agas

N

#*SET THE CLIPPING POINT

AFTER THE VERTEX
As a matter of fact, however, it seems moro
advantageous to set the clipping point a little
after the vertex, bacauss if allows easior latler
half cornering and enable the car more
powerful acceleration into the straight course,

in spite of sharper first half comering.

@ACCELERATION DURING
THE LATTER HALF OF A

CURVE IS IMPORTANT

Both “Slow-In and Fast-out™ and “Out-in-Out”
techniques are established from attaching

@ THE LAST CURVE IS THE
MOST IMPORTANT IN A

Figuro S ounes

[

@ CONSIDER COMPLEX
CURVES AS ONE

Consider complex curves as one integrated
compound. In the case of complex curves
with different radii, you can manage to get
through by considering them as one complex

curve and making a comering passage.
@

@®TAKE THE INSIDE LINE
ON GENTLE CURVES

Although the “slow-in, fast-out™ and the “out-
in-out” rules are basic for comering, if the
curve is gentle enough, there is little, or no
naad o raduce spead. Naturally, it is advan-

to use the inside line throughout the

@ O0BSERVE THE ENTIRE
CIRCUIT LAYOUT

Although several tips are offerad when
describing individual curves, a circuit is a

succession of straights and curves. It is

therefore important to observe the entire lay-

out and select a smooth running line for

completing a lap. Repeat practice laps, Irying
varous routes to find the ideal lina. Shorten-

ing your lap times during trials is one of radio

conlrol's grealast enjoyments.

@WHEN PERFORMANCE
GETS BETTER, THE
DRIVING LINE SHOULD
BE ALTERED

When your car's top speed becomes faster,
by using a higher performance molor, elc.,
more deceleration will be required whan én-
tering corners. Mot only the speed, but the
handling characteristics, tire grip atc. will in-
fiuence the driving line a car should take.

2. ADVANCED CORNERING
TECHNIQUES

can be obtained. Practice and master this for
much faster and smoothar comearing.

@FOUR WHEEL DRIFT

This technique is achieved by oversieering
while deceleration during the early stage ol
cormering. As the rear wheals start to slide
outward and the nose heads towards the in-
side of the corner, neutralize the steering and
add power. The car will take the corner with all
wheels sliding. This technique is suitable for
rear wheel drive and 4WD race cars.

=1
Foursdhaal deilt comeing
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insicle of the Comar,

@TACKING-IN

This technique is unique 1o front wheel drive
cars. Enter a curve straight, then cul power
and steer around the curve at the same time.
The car will change direction quickly.




Straighten out and accelérate going through
the cormer.

=
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@COUNTER OR OPPOSITE

LOCK STEERING

The term means (o steer the wheels against
the turn of a comer. If a car entars the comer
oo fast, the rear wheels could start to skid,
rasulling in a spin. To stop this, steer into the
direction of the skid. This technique is used 1o
prevent the car from spinning and is not for
anhancing comaring speed.

Cooumbes shaering

-
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@WEIGHT LOAD SHIFT
ACCORDING TO POWER
APPLIED

When running al a steady speed, the load is
divided between the car's front and rear
wheels in a fixed ratio. During decelaration,
more of a load i put on the front wheels be-
cause of inertia, resulting in sharper steering
rasponsa. Opposite of this is acceleration,

whare mora of a load is pul on the rear
wheeals, producing a slower stearing
rasponse. Both the four-wheal drift and tack-in
use this weight load shift to obtain desired
comearing results.

3. PRACTICE AS IF YOU
WERE RACING

A race is run with many cars at the same tima.
I you want to become familiar with racing, the
best way is 1o hold practics sessions with your
friends as a group. It is important to feal the
differance bebween driving a car by yoursolf
and compaltition racing. You'll notice that the
track seems somewhal narrower with all
those cars and it becomes difficult to steer the
car on the line you désire. Experienca is what
counts to gl your car ahead of the others.

@® START

The result of a race sometimes depends upon
the start. Howevar, a quick starl is not always
advaniageous. Accidents are most liable to
occur between the start and the first comer
becausa participating cars ane running chose
to one another. Decida how you should start
according to the characteristics of your car,
course layoul, elc.

@TAKE AND HOLD THE
INSIDE LINE DURING
CORNERING

When compaeting with your rivals during cor-
nering, take and keep the inside line for
maintaining the lead. It is difficult for you 1o
beat your opponent in the comer by trying to
pass him on the inside ina bacausa both cars
are running at about the sama spaed. If your
car can manage a higher maximum spead
than the others, only then, is passing on the
outside liné possible. Trying to lake the inside
ling too early can lead to over-running the
comer reésulting in loss of time and running
space for your car. While you're at the edge of
the track, your rival can easily pass you on the
inside. In order to avoid this, stick to the in-
side, forcing him to delay his accelaralion.
Taking and holding the inside line in the
comer is a golden rule for taking the lead at
cornars. Confrontation between cars during
comaring are the most exciting momants
during a race, bul be sure to avoid the selfish
type of running that can cause collision and
damage that will spoil the overall race for
everyone.

@®HOW TO PASS OTHERS
There are various places in which you can try
to pass another car. A straight is the safest
place to do so. It s dangerous to start passing
a car when you are following close behind it.
When you judge it is possible to pass, sleer
your car a litthe as soon as possible and at-
tempt to pass. You may pass on either side,
wherever there is more room. If the space on
each side is about the same, it is advisable to
go inside 1o make the need corner 1o negoti-
ate.

Suditon siogring
i A il

Passing on a comer is dangerous as com-
pared with passing on a straight. I the driver
of the car you are going to pass is not skiliful
in control, your car is liable to be involved in its
spinning. To make passing easier, it is advis-
able to go inside the rival’s car and pass it
after turning the comer. It is vary difficult 1o
pass it on the oulside of the comer even if
your ¢ar is much faster.

®IF THE CAR LOST
STABILITY

If your car has hit another car and lost its
stability, then reduce the spaed by turning off
the spead control switch. If you Iry 1o resione
stability by steering, the car must be further
disturbed. Start acceleration again only after
tha car has slowed down and s stable.

@Let's go to the R/C circuit!
Race tracks for RIC car modads ane becoming
increasingly popular. Chock an RIC magazing
to locate a circuit and visit the one in your
neighborhood. Confirm balarahand if it's an on
or off-road track, and for electric powared or
glow engined cars. As many RIC fans uso
thase sites, fraquancy control s vary im-
portant. Fodlow the Sile instructions, S0 avweny-
ong can enjoy the cincuil

+*Follow the site rules and instructions of the
stafl.

*Make sure thal no one olse is using your
freaquency priof 10 swilching on your trans-
mitler.

FeMovor turn on your iransmitter axcapt when
runining your RIC car.

% Do nol drive for long poriods, as someong
using your frequency may also be waiting.
Yinld your position 10 the niud person wien
you finish ong batlary or a tank of fuel.

*Clean the site when you leave.
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Today the radio controlled car races ara often

dalight other than playing with models among
just your friends.

1. TYPES OF RACES

RIC car races can roughly be classified inio
two types: sprint races and endurance races.
In most events, preliminary and final races are
held and the winners are delermined.
@5Sprint race: Competed over a short dis-
tance and period. The winner is delermined
by the time required 1o run the fixed laps, or
by the laps completed in a fixed time.
@Endurance race: Compatad over an ex-
tended period, from 30 minutes to several
hours. Battery replacement or refueling will ba
required during the race.

*Usually, the finals run longer distance/time
than the prefiminaries.
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@CHECK OUT THE CAR BEFORE THE RACE

‘W’ Tighten nuts and screws.

Chock mashing O poars.

o ——

Z

2. APPLICATION FOR
PARTICIPATION
Schedule of races may be announced at the
hobby siores or in the magazines. It is man-
datory to enroll yoursell in the contest rostar;
in mos! cases you cannot apply to an event on
the very day. You are required 1o give the
class and kind of your car and frequancy you

will use, besides your name and age.

3. CONFIRMATION OF
RULES AND REGULA-
TIONS

Rules of racing events usually tedl you how the

@Check spare parts and 1ools.

race proceads, how to determing the winnars,
how to group the models, kinds of motors and
batteries 1o use. Sometimes detailed reguia-
tions are provided to regulate the standard
equipment of racing cars. Confirm thesa rules
and regulations beforehand with your car, and
remadal or modity if necessary for compli-
ance. In official competition, car inspection
will ba done at the registration area on the day
to sea whather or not your car is qualified. Of
course, a disqualified model is rejected for
competition. Therafore, if there is any point
you don't undérstand in the rules and regula-
tions, you should check it with the hast or-
ganization.

4. PREPARATION BEFORE
THE RACE

Prapare your car the day before the race, The
most important is the radio control system,
because in the race day you will be requested
not to turn on the transmitter except when it is
your turn 1o race. In some events, you are
raquested 1o place tha transmitter in custody |
of the host organization. Namely, you cannol
tung it up on the competition site.

5. THINGS YOU MAY NEED
AT THE RACE TRACK

It is neediess to say to take a registration card
or membership card with you, if anything like
that ks required. Be sure 10 bring tools, glue
and ol which you use avery day. Sometimes
you have to mend your car éven in the midst
of competition. Do not forget to bring fragile
parts and accessories which are easy 1o lose
such as scrows and bolts. It is advisable, in
regards to the length of time of the event, that
spara batteries may be recommended to have
for caution’s sake.



. REGISTRATION AND CAR
CHECK

aave your home for the race site with ampla
pm@ for arriving early for registration. Your
slay for the registration may upset the whole
chedule and annoy others. Very often regis-
iration and car check are conductad at the
ame spot. Undergo the registration desk, you
nay be given a contes!t number, parhaps
narked on a pennant. During the whole
want, you may be raferred to with thal num-
wr when being called or receiving your
ransmitter; o remember this number. Car
sheck may be done after the registration,
‘Your car will be examined with batteries on
yoard. Even if your car should be disqualified,
you might be admitted provided you could
repair or modily your car on the spot in ac-
sordance with the rules of the organization.

’. BRIEFING FOR DRIVERS

rior 1o tha races, a briefing is held for letting
@ contestants know the procedures of the
ampetition. Listen carefully, since how the

ices procead, penalties for violating rules
nd other important affairs are explained.

i. MAKING UP RACING
GROUPS

a radio controlled model race, cars on the
me frequancy cannot compate at the same
na. Therafore, those who use different fre-
sencias will make up a compating group.
alore the races the combinations of the
roups are announced. You should confirm
hich race you will be in. When time is getting
o5a 10 your tumn, prepara yoursell for the
W,

). TURN ON YOUR
TRANSMITTER ONLY

WHEN YOU ARE RACING
Ising the same frequency at the same tima
nay cause serious accidents. During a race
seent, naver turn on your transmitter unkess it
5 your tum to race. Any radio interference will

rasult in hindering a smooth oparation of the
race, affecting the schedule of the day and
annoying other participants.

10. YOUR TURN TO RACE

Your name or number is called to inform you
of your turn, Most racing events hold two or
three preliminary races, and then the finals
arg held. A practice lap may be allowed prior
1o tha actual race in Soma cases.

*PRELIMINARY HEATS

| is recommended to run the first prediminary
aat steadily, giving the priority to complate
18 race. When this is done, you can

challenge the following preliminary for a better

result. Keap your coolness during race and

o'ways bear in mind that accidents and/for

rotirament rasult in nothing!

FINALS

Following the preliminaries, finalists are qua-

lified. If you succead in being qualified, do
your best at the finals. Finalists are ganarally
regarded to have a high level of driving skills
and competing among them is a great honor.
Try to fully display your ability to make the
race exciting. Even if you fail in remaining in
the finals, watching a white hot race compet-
ed by highly skilled drivers will surely contrib-
uter to improve your own techniques and in-
spire your FUC enthusiasm.

11. AFTER THE RACE

You have run the compilate distance and the
race is over. Switch off your receiver and
transmitter immadiataly. Although you may be
anxious about the result, do not stand around
the finksh line, as you may be in the way of the
officials, Get back to your seal and check your
car, preparing for the naxt competition.

12. ANNOUNCEMENT OF
THE RESULTS AND
COMMENDATION
CEREMONY

After all the races are complate, the resulls

ara posted and the winnars are honored. The

winners should be praised by applause.

Whather or not the compaetition is successiul

Mdﬂp-endﬁ upon the attitude of everybody in-

@ALTERING THE
FREQUENCY

In some cases (particularly at the finals), you
may be requested by the organizer to alter
your frequency band. It is advisable to bring
your spare frequancy crystals to the race, so
that you can help the organizer to proceed the
race smoothly.

@®MANNERS IN RACE

Spirit of fair play is essential in any game. It is

desirable to make a pleasant race even|

through the fair play spirit of all the par-
ticipants,

*'Yield the way when you are aboul to ba
passed by a faster car.

*When you hit another car you should
apologize. Bul do not ask for ono after
baing hit. Responsibility should not ba
claimed by anyone for any collisions during
a race.

*After all the races are over, clean the site.
No rubbish should be laft bahind.
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THE CHALLENGE

OF LE MANS

The Le Mans 24 hour race is done with racing
sport cars, and the famous Spa-Francor-
champs 24 hour race is done with touring type
cars. A combination of driving ability and
team-work of the pit crew are necessary for
winning this type of race. Fuel; tire

and the comection or replacement of broken
parns is essenlial from tha pit craw in the
minimum time possible to remain compatitive.
Participating in an R/C long distance race re-
quires team effort. In addition lo driving the
car, battery changesfrefualing, spol repairs,
plus the leam management are all vital factors
in endurance race competition. Team mate
cooparation is the key 1o viclory. By entering
an andurance event, you will exparience
another dimension in radio control enjoyment.

1. CARS FOR

LONG DISTANCE RACES
In any long distance race, you cannot say fior
certain that the fastest vehicle is going to be
the winner. We are all familiar with the tala of
the “Tonoise and the Hare.” The turtle was far
siower than the rabbit, but won the race by
keeping a steady pace throughout the coursa,
If you have a very high performance car,
tuned up 1o its capacity, and attempt 10 run a
long distance race, you are likely lo spin out
often il you are initially concarned with leading
the pack at the races outsel. Long distance
vehicles also require a greater degree of pro-
cigion luning, batter maintenance, and dura-
bie parts, and perhaps a different gear ratio.
The vehicle that makes the fewast pit stops
will most likety be the winner,

@Credibility & durability are
the first requirements

A car made from a kit properly will have this

durability and be compaetitive during the entire

raca; however, if it is nol built and assembled
accurately, the chances of it surviving a race
are slim.

(1) Firmly tighten all screws and nuts, applying
liquid thread lock where k

(Z) Stripped screws and/or nuts must be
replaced with new ones.

(%) Screw holes in plastic can become en-
larged following repeatad tight-
eningfloosening of sell-lapping screws.
Use larger screws, or replace the womn

__ plastic part.

(4} Replace double-sidad tape.

(5) Giather and hold wiring in place using nylon
bands, 1o keep them away from moving

parts.

(€} When chassis modifications are allowed,
reinforcement becomes a priofity.
Weight-saving holes in the chassis,
removing bracing, elc. are most often
done, and is eflective for sprint race cars,
but this can resull in unnecassary durabil-
ity loss for endurance racing cars if done
excessively.

@COOLING MOTOR OR
ENGINE

Overheating is one of the biggest problems
encountered during endurance racing. Par-
ticularly in the summertime, the track surface
will be very hot and oparating molors/engines
under these conditions for extended times will
result in lowering their . Pay at-
tention fo effective heat dissipation by adding
a heat sink, or using a larger, more effactive
one. It is also recommended lo make air in-
lake holes in the body, so the molorfengine
can receive a regular fiow of cooling air. Try
not to ruin the scala looks of the body shell in
doing this.

FRONT WHEEL DRIVE CAR

@®Pit practice and mainte-
nance for victory

The majority of pit work during the race will be
battery changes. By saving time during these
siops, you can greatly advance your standing
in tha race. It is very nécessary that your crew
practice removing the body, change batteries,
raplace the body and secure it on the chassis.
The more this is practiced, the quicker thay
will be during the race. One second saved in
time is a gain of one secord on the leader,
and races are won and lost in less time than a

HOLDER
Erubies & guatk batlery replacoment on Tamem M.Chassi cars

@A powerful motor is not
always profitable

A large, powerful motor is a necessity in sprint
type races where no battery changes are
needed; however, the same does nol hold
true for long distance racing. Small motors
which use lintle electric cument are much bet-
ter as they require fewer pil slops for battery
changes. Anolther point to consider, is that
with the high current fiow of the larger motor,
the spaad controller is more apt 1o cause
trouble, and in any collision, the faster car is

10

normally damaged o a greater exteni be-
cause of the higher impact forces. A faster car
is also mare liring 10 drive during long races
and mistakes in driving are more likely to
happen due o the speed al which it is travel-
ing. All of these considerations must be taken
into account when selecting a wehicle and
motor for long distance racing.

2. LONG DISTANCE RACING
ACHIEVEMENT DEPENDS
UPON TEAM EFFORT

No matier how fast your car is, you cannot win
an endurance race if too much time is spent in
the pits. Prolonged driving of fast moving cars
is more fatiguing than you realize, so it is ad-
visable that two or more drivers be used.
Preparation for a battery change or refueling,
quick repairs of broken parts and recovery of
the vehicle when an accident occurs, are all
raquired during a race. Team members
should understand and practice their individ-
ual roles, and reach perfection prior to com-
petition.

@COMPOSITION OF A

RACING TEAM
Generally, driver{s). a machanic, a time

keeper and a team manager are the basic
members of an R/C endurance racing team.

“ Driver

The driver must operale the car in accordance
with the team manager's instructions. The
driver is most sensitive to the cars perfor-
mance and therefore likely to be the first to
notice any problems. In such cases, he should
immaediately report it to the team manager and
mechanic, 5o appropriale measures can be
taken. He should also keep the relief driver
informed about the car and track condition.

* Mechanic

He should prepare the battery/fued, replace-
ment parts and tools, for both planned and
unplanned pit slops. Keep the pil area neat
and tidy, and take great care in identitying
newly charged and depleted batteries. In ad-
dition, the mechanic should be aware of the
race situation. If the car stops, upsets or is off
the course due 1o an accident or problem, he
should immediately restore it to the track or
bring it to the pits.

* Time keeper

The time keeper plays an important role in-
as-much as he records all of the fundamental
data that the team manager uses to formulate
his race strategy and tactics. At a minimum,
he should record the number of laps run and
the lapsed time from the beginning of the
race. If possible, he should calculate the
average lap time of the team’s vehicle, time
the pit stop and record whal was done, plus
keap track of who was driving and when a
change of drivers occured.

* Team manager

The leam manager observes the progress of
the other teams. and advises his driver as to
pacing, pit stops alc. The leam manager and
time keeper should not be drivers in this race.

During the second half of the race, when there
is almost no difference between your car and
the rivals team, it is the data provided by the
time keeper that will give the team manager
the necessary information to guide his driver
on to victory. It is the manager who is
responsible for viclory or defeal in long dis-

@Periodic pit stop
maintenance

The number of pit stops made must be
reduced to the absolute minimum. If your anly
slops are for baltery changes andfor driver
change, then your race is progressing well.
Keep in mind though, that it is also necessary
to periodically oil bearings, and shafis. Also
look for any loosening screws andlor missing
parts that may require maintenance during
the next stop.

@®Trouble pit stops

As soon as a problem is noticed by the driver,
he should pit the vehicle the next lap. To keep
running the car with a problem will only create
a worse problem, and perhaps one that can
no longer be repaired during the race. After a
bad collision or spin out, observe the vehicla
for a lap or so, and i there is a problem pit it
as s00n as possible. During the latter stages
of a race, it is difficult to judge if your vehicle
is performing the same as al the beginning.
You must compara your parformance with
your rivals, and il your vehicles running com-
pares favorably with your opponent, keep
running it, even though you feel that its per-
formance is not as good as at beginning. If
you make a stop and discover that it will take
100 long to repair the fault, continue running
the vehicle, rather than expending the repair
tima. The manager's judgement on this must
be accepted.

@Pit tools and spare parts

Keep the total number of tools in the pit 1o a
minimum; however, make sure that you have
all of the required tools to completely assem-
bie the vehicle. A box wranch, for instance, is
much betler than an adjustable spanner.
Neadienose phers and tweezers are also re-
quired. If you take only one glue, the instant
cyanoacrylate is recommended. Gummed
tape, vinyl tape and soft iron wire are also very
usalul for making emargency repairs. Take




Jong encugh parts 1o completely rebuild the
qahichs. Extra parts for the front-end and
isaring, and thosa parts thal réequine assem-
ty, should be assembled pror to the race, so
‘hat they can be installed as a unit, rather than
part by part during a pit stop.

PCHANGING TIRES

Sponge tires do not normally require replace-
ment in races of two hours or less; however,
the sponge may ba damaged during an upset
o crash. Semi-pneumalic tires will require two
o threa replacements in a two-hour event.
Frapara spare whoelsftires in advance for
quick replacemant. Secura sponge lires to
wheels using double-sided lape, and sami-
preumatic tires using instant cemeant or

cyanoacrylate (CA).

JBATTERY CHANGING OR
REFUELING

! & advisable that you know baforehand how
g the car will run on one Ni-Cd battery or a
full tank of fuel. You can then calculate how
many batteries or amount fuel will be required
‘0 complete the race. Some exira batieries or
"¢l should be prepared, because the car will
ot always run smoothly during the race due
‘o accidents, upsets or obstruction by other
ars, thus using extra battery power or fuel.

rNi-Cd BATTERY VOLTAGE
DROPS SUDDENLY

Dry cell voltage falls gradually from the start,
while Ni-Cd batteries can deliver a constant,
aven voltage until it is almost depleted. In
other words, its voltage drops suddanly at the
and of tha charge. This is why a Ni-Cd battery
powerad RIC car runs al a steady speed for a

The discharge characteristics of Ni-Cd
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certain period, then suddenly stops. It is ad-
visable not to determine the time for a battery
change from the car's running speed, but
from its running time or number of laps com-
pleted.

+ FUEL LEVEL INDICATOR
Tamiya's Fuel Indicalor helps to find the
refueling time for glow-engined R/C cars by
sensing the remaining fuel in the tank. When
the level becomes low, lighl-emitting diodes
light up indicating that refualing ks required.

@Radio control battery life

Mormally, you will not require a frash receier
or transmitter battery during a race thal is not
longer than one hour, if you starl the race with
fresh batteries or recharged Ni-Cds. Note
however, that the more sernvos you use, the
more the receiver battery is used. In glow en-
gined cars, replacement of the receiver bat-
teries will be required i the race lasts two
hours or longer. Whatever aquipment you
use, you must be familiar with the nominal life
expectancy of the batterkes, and if there is a
possibility of the race lasting longer than ex-
pected, prepare extra batteries beforehand,
just in case they are neaded al a pit stop.

3. TECHNIQUES FOR WIN-
NING LONG DISTANCE

RACES

Endurance or long distance races are very
much Eke human distance racing. To win, you
must astablish and keep a steady pace
throughout the race, avoiding useless dead-
heats with other rivals al all times. Keep clear
of troublé on the track and run your car al a

stoady aven pace.

@®Start

¥You do not have o “Jack Rabbit® starl. Take
it sasy and run carefully al the beginning, as-
pecially at the first comer, where accidents
often occur. Enter the corner high, even if you
are left bahind at this curve. Accidents at tha
beginning of the race oflen leave the driver
irritated and confused, and the onginal plan of
pacing is lost. For the first two or three laps be
very deliberate in your driving. You will start to
relax, lsarn the track and how the others are
pacing themselwes. f you should spin out,
don't become upset and dash to caich up.
Keep the pace and drive smoothly.

@How to pass and get
ahead of rivals
Success in long distance racing usually

@PIT RECORD EXAMPLE

comes from not being in the lead for most of
the race. When you are the front runner, you
are always concernad about those who are
behind you trying to pass. f you cannot
maintain anough distance in the lead over
your rivals, it is better 10 let one or two pass
you, than constanily worrying about them.
You can then use the leader as a pace setler
for you, and when the time comes for you o
pass, do it right after a corner that ks followed
by a long siraighlaway. Even il your car
seems 0 be slower than others in the race,
you still have a good chance of winning.
Remembar that the faster a car runs, the
more battery il consumes, and the faster cars
will have 10 make more pil slops. This is your
chance to calch up and pass them. If you can
just manage 1o keep your own pace,

the race, you have a good chance
for the winnar's trophy.

@Relax when cornering

During the endurance races, take the middie
or high corner, rather than at the track inside
edge. This is where many accidents occur,
and those thal are trying 1o calch up from their
last spin out will be fighting for that inside
lana, and most Bkely spin out again. If you are
there, you could be knocked out in the acci-
dent. Stay high in the corner and relax, except
for that time when you need the extra speed
and dash for winning the race. Relax and win!

@ESTABLISHING A PACE
FOR VICTORY

“Salety first” is a golden rule for long distance

competition; however, you cannot ba the final

winner if you always give way to the rival.

Driving al a faster pace is sometimes required
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to win. This does nol maan short spurts of
speed or acceleration. You should sel a
shightly faster pace for several laps, 1o grad-
ually catch up with, and then oulrun your
compatitor.

4. KEEPING RECORDS

In long distance races, il is advisable 10 keep
a record of the race. Later, you will be able 1o
rerviera it with your leam mates and determing
whera time was lost. This is a very usaful and

positive approach to improve and strengthen
your team for other long races.
* Car settings

The type of molor or engine, gear ratio, type of
tires, damper setting, etc.

* Weather condition &
temperature

* Conduct of the race
Lap records, pit stops, time in the pit, driver
changes, nunning position, eic.




To keep your car al optimum performance,
daily mainienance i imporant. This will also
haelp discover any hidden problem areas.
Without this daily care, your car's parlor-
mance can deteriorate rapidly. Keep it in the
best possible condition at all times.

1. MAINTENANCE OF R/C
UNITS

Your radio control receiver, transmitler, ser-
vos and amplifier boosted speed control are
precision alectronic instruments. Claan thesa
components after use, especially the connec-
lor sockets on the recenver, as thay collect
dust. Remove plugs and clean the sockets
using a soft bristled brush.

%Il a malfunction occurs with your radio, do
nol atlempt to dismantle and répair by your-
salf. No user serviceabla parts are inside.
Send to the manufacturer of senice station
for repair.

#C.P.R Unit

@IF THE RECEIVER ANTEN-
NA CABLE BREAKS

H the antenna breaks at s base, do nol dis-
mantla thé recear. Send it 10 the manufac-
turer for repair. If the insulation is worn, cover

the bare wiré using vinyl tape. If laft unco-
vered, accidental contact with metal parts will
cause radio interference and loss of control of
tha ol

2. MAINTENANCE OF

ELECTRIC COMPONENTS

Electrical componants play a vital role in R/C
models, whather battery powerad or glow an-
gined. Make sure to check them prior 1o and
after sach use.

' @ELECTRIC CABLES

Electrical wire/cables can withstand some
dagrea of straich; however, il axcessively
pulled, they can break or becoms detached
from a solder joint. Insulation will waar off i
rubbed against the ground or a car's rotating
part while running. Special attention should
bae paid 1o molor/batlery cables on Ni-Cd bat-
tery powered models, due 10 the enormous
amount of current that flows in thesa circuils.
Any short circuit can cause a fire or senous
burns.

Elattory conrocior Motor conmactor  Molor catibe

@CONNECTORS

Conneclors can become loose and develop
bad contact lollowing repeated use. Crimp the
tubular contact poinls using the tip of a
scrowdrvar 1o maintain firm contact in the
plug.

@®@MECHANICAL SPEED
CONTROL

A mechanical speed control passes large

currents and its metal contacts repealedly rub

against each other during operation. Metal

wears more rapidly than you expect, and this

causes poor electrical contact, scorching of
points, and sparking. Scorched contact points
can be cleaned using fine abrasive paper, but
if badly worn, the enlire speed control unil
should be replaced. Keep dust and sand away
from metal contacts, and periodically apply
switch lubricant for smooth movement and
good contact.

3. MAINTENANCE OF
ELECTRIC MOTORS

The alectric motor is the vital component in
elactrically powerad R/C models, and it will
wear out following extended use. Keep in
mind thal stif meshing gears, hindrance of
whaal'shaft rolation and running the modal in
grass or dry sand imposes greal stress on the
motor and can result in motor burn oul.

@REPLACING BRUSHES
AND ROTORS

A major reason for reduced molor parfor-
mance is worn brushes andfor damaged
commutator. High parformance molors can
be disassembled for cleaning, and new
brushes and rolors are available for replace-
meant. In thesa cases, molor parformancs can
be restored 1o like new.

OV Flokor for Acic-Power PW0 Wotor Brusihes

Dyratech 004 Moter

@NOISE SUPPRESSING
CONDENSERS

Electric molors generale electromagnetic
noise during operation, 50 RIC electric motors
aré equipped with noise suppréssing con-
densers 10 filter oul this noise. A standard 540
gize motor houses its condenser inside the
case s0 there s ittle possability it will come off;
however someé high perdormance molors
have their condénser attached outside on the
end bell, Check that it is firmly attached and
rg-solder if necassany,

e ]
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4. MAINTENANCE OF
CHASSIS COMPONENTS

Properly assembled and operating chassis
mechanics are the basis for optimum perfor-
mance of an RIC car. Keap your car in poak
condition by constantly inspacting and main-
taining it

il LOOSENED OR
DAMAGED SCREWS &

NUTS
Screws and nuts can becoma loosenad from
vibration while running. They can even
become bent and distorted from a collision.
Tighten screws and nuts and replace those
that are bant, cracked or damaged. Strippad
screws and nuts must also be replaced.

F GEARS AND JOINTS

Ewven durable plastic or metal, gears and joints
aré subject 10 wear because thay are always
in motion during use. Propar lubricalion
reduces friction, and helps prolong the life of
these parts. If gears are exposed, foresgn ob-
jects such as sand and debns gets between
the teath, damaging the gears. Check and
replace any damaged or worn gears and
joants immediatedy.

El BENT SHAFTS

Shafts can bacome bent following a collision.
Ewven a slight bend in an axle or propeller shaft
can cause vibration and unstableness ol the
car. Penodically ramove them from the car 1o
choeck if they are strakght. Bends can ba found
by rolling the shaf siowly along a flat surface.

chack &y bend

£l DAMAGED OR DISTORT-
ED FRAME/CHASSIS

The frame/chassis is the backbone of your
car, and made 1o withstand exireme siresses.
However, it can become damaged or distort-
ed following repeated hard collisions. Check
for any distortion by placing the model on a




at surface and gradually raising it from the
urface. i a wheal on aithar side laaves the
urfacea sooner than the olher, chassis delor-
nation oF an incomect suspension selling can
4 suspecied. A shight distortion can bé cor-
acled by twisting the chassis in the opposite
lirachion, but it is basl o replace il with & new
g A% so0n as possible, Chack screw holes
n the framalchassis lor cracks or damage.

4 SUSPENSION
COMPONENTS

Suspension arms and pivols are subject 1o
famage during collisions. Check and replace
jalormed arms, bant shalts alc, Lubncate all
JUSDENSoN pivot poiniks for smooth oparation.

Ol armge s

OIL DAMPER CHECKS

filled shock absorber units can leak duae o
proper assembly, rugged use, or the de-

MAINTENANCE POINTS

terioration of the seals and O-rings. Penodi-
cally chack 1o sea i the damper oil is full, and
add oll whan required. Check damper pision
rods for bends following a collision

ki STEERING LINKAGE

Bacauss a sieering sano saver is constanthy
receiving external shocks from direct contact
with the steering mechanics, it will gradually
detenorale with prolonged use. Plastic ball
sockels used al be-rod ends can become
loose after repeated attachment and removal.
Pariodic replacement of thesa parts will be
required. In dus course, replace any

damaged componanis immadiatoly.

@BODY REPAIRS
Even a slightly damaged or cracked body

= = ._--\-\"“\‘
| ;

Gllass tape Meem 531 70)

Uit pobptmronatie sl o
P T T

shell will worsen beyond repair due 1o running
vibrations. Styrene bodies can be repaired

using plastic cemant or instant gluas
iCyanoacrylates). Apply sheet styrena from
the inside for reinforcement. Polycarbonale
{Lexan) body shells cannot be repaired with
cements, 50 use cloth tape or fiberglass rein-
forced taps for repairs. Polycarbonate sheel,
cut from a body shall can be used as résnfor-
cament undar the clolh tapa.

@LONG TERM STORAGE

Hamove all batteries from model. If tha car s
o ba stored for an extendad panod, remove
the wheels, or put the model on a stand with
the wheels clear of the ground. This prevents
the tires from delorming.

P thes meocied oo 8 skared welh e
whssnls clod Of e Rt
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@CHARGING/DISCHARG-
ING OF Ni-Cd BATTERIES

Tha paerformancs and ke span of Ni-Cd batte-
ries i3 influenced by its treatment and han-
diing. Nole the following points.

Me-Cd T -1 POOemA
Pacing Pack SCRG S

_F'_'__,.,-'-"'F

#MEVER RECHARGE A BATTERY WHEN IT
IS WARM,

In most cases, a Ni-Cd battery Bocomas: M-

od during use. Let the battery cool belfore

rechargang. 10 avoxd damaging it

*COMPLETELY
MSCHARGE A BATTERY PRIOR TO
RECHARGING.
if you repeatedly recharge a N-Cd battery be-
fore if is completely discharged, you decrease
its capacity for a full charge. Discharge it with
a suitnblo Mi-Cd battery discharger, sach use

BIF HOT USED FOR A LONG TIME, A Ni-Cd
BATTERY BECOMES DIFFICULT TO
CHARGE.

In such casas, charging and discharging

sirvoral times will usually bring @ back o nos-

il OPebrataian




*Venexes of curves should
wider

&nmmnmmmmm
‘ward on high speed curves, and inwards on
fow speed curves. The width of corners

emply botes for pyfons (when @STRAIGHTAWAY
o oo i ‘There shouid be
ing lot; of course, be ac- rwimum 5p
5 Drivers.
relax and enjoy top speed driving on these
1 ATRACK BEFITTING THE  Srashis. A longe siaight may be desed

You cannot expect thrils and excitement

1110 scalo).

2. TRACK CHARACTERIS-

:‘? ,“'m pemons IO TICS ARE DETERMINED
BY CURVE!
10 Becrccw | Ergro
Jowrermoan| 10 mom | 0-m igh speed course whore velocy is im-
e s - Eerruioss st mors Impartat The foures
o] somormon | womermr Lk iors omet e nustetds

TAMIYA CIRCUIT

315 iowad comle o i e
g

=

@COMBINATION OF
STRAIGHTS AND CURVES

=

@INCORPORATE A
STRAIGHTAWAY AFTER

@couRsE LeNaTH e howho sraightsand cuvesarecombned A .m:.m B e o
ponersa IO crt o sponts @cunves A corners e s Knd o comior conse R an el sl oo oy
B 1 e o o, Tulg g es  Cuw avided it o mm.."". S pned oo o st o o
cacsoraiin tcomrs, 8 CarwR D foups i lons o hOk Yoot G & cars ke Anaimconarahaa s
Joodorot ETS > 4. TRACK SURFACE

ongined RIC cars.
80km/h. The faster a car’s top speed, the
longer and

uso atleast one 8ach of the high, medium and
low speed curves, pus a complex ono con-

@COURSE WIDTH
‘Course width bo

Biogs

O T

*Areas distant from drivers
hould be made broader.

*Wider sections can be
used for the pit area.
avory arvors
ool stand 1 bo .._u e m o for
ancurance racng and

3. FROM THE DRIVERS
POINT OF VIEW

‘onoad circuls, s not advisabio o havel

[digpectier
cars have only minimal ground clearances
gentle siopes can be

posiion of
the civer. The folowing points shoud be fuly
considorod.

@SECTIONS FAR FROM
DRIVERS SHOULD BE
MADE SIMPLE

On a circuil, track soctions distant from

ook nartowor. Theroforo, those sec-
bo made simpler and wider. Put

tions shoud

the demanding, complex comers and high

‘speed curves as near as possible to the
ol stand.

@®DO NOT OBSTRUCT THE
DRIVERS VIEW

puting
ates a proper racing atmosphare; however,

m-wmmmnmmml

view. Avod

funning. Sand and dust on paved surtaces;
roduce tracton . and shoud bel
9 off i vatr of swapt coan wih

fors oo i,
% problem: On the conrary,




aquire more advanced driving skills and
roper car setting, thus providing a greater
hallenge and more total enjoyment. Pabbles
hould be picked up and tall grass should be
ymoved from the course surface.

PPLAN COURSE
DRAINAGE CAREFULLY
Inless built indoors, drainage is very im-
»ortant for both on-road and off-road circuits.
i possible, slightly raise either side or the
-anter of the course, 50 that waler does not

amain on the running surface.

5. COURSE EDGES

on permanent circuits it is recommended to
have shortly mowed liwn or artificial turl on
he edges. The area between the course and
5 edges spaces should be level or have a
antle slope, with the outside being higher.
his will reduce damage 1o cars il they leave
1@ course and it ensures easy entry back
ato the track. When the spacing béltween
course lanes is very shorl, somé lencing
chould be used 10 préevent cars from short
Ming across the course.

you build a lemporary circuit using logs,
toards afc., these should be 10 to 15¢cm in

height so that the drivers view is not ob-
structed. Painting these in light colors will halp
the drivers recognize the course, and it also
anhance a racing atmosphers.

6. DRIVERS CONTROL

STAND

In order 1o provide the bast view for drivers, a
raised control stand is desirable. You can uso
large boxes, chairs, or a truck’s platform, but
be caralul of their sturdiness and stability.
The larger a circuit becomes, the higher the
control stand should be; however, 100 tall of a
stand is inconvenient 1o gel on and off, and
laddars may be required. You should also
consider hand rails for salety.

7. SPECTATOR SAFETY

R/C cars travel at very high speeds and can
cause senous accidents i they deviale from
the course and collide with onlookers. To
prevent this, fences ol at least 50cm high
should be used around the course,

Glow engined R/C cars amit noise during
running and this can be annoying 1o others.
When choosing a location to run thase cars,
be aware of the environment 5o that you do
not disturb people around you.

VARIOUS PLANS &

OF CIRCUIT
LAYOUT

k3

Ly et hesrapoeid mtraigifaweary St
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ENJOYMENT OF
IMPROVING
PERFORMANCE

As you attain proficiency in controlling cars,
you will ba tempted 1o improve your car. This
chapler will introduce handy ways of increas-
ing performance. The most important matier
you have o keep in mind when you modify
your car is 1o keep everything in balance. By
putting a big molor on your car, you can make
it run faster. Still it cannot be an improvement
ol performance if it has kost stability. Most kits
on the market are produced by the manulac-
turer with all factors considered such as
spead, manauverability and durability. So try
1o enhance the collectve pariormanca of your
CAr.

1. MAKE THE BEST USE OF
AVAILABLE POWER

Even though you use a high performance
motor of engine, friction during transmission
can cause considerable power loss and
reduced performance. Keep the friction power
loss 1o the minimum and gel the most of the
available molorfenging power,

@BALL BEARINGS

Motor and engine power is transmitted to the
car's wheels via gears and shafts. Plastic and
motal bushings are often used with those
shafts, and replacing them with ball bearings
is not only simple, but an atfective first step for
improving your car's performance. Ball bear-
iNgs consest of an ouler and inner race, with
steel balls between the races. The balls roll
smoothly when tha inner or outer race rotates,
keeping friction power loss 1o & minimum.
When property maintained, ball bearings have
a much longer life span than plastic or metal
bushings. Bushings used in uprights can be
replaced with ball bearings afler completing
the model, while model disassembly is re-
quired for replacement if housed inside a
soaled gearbox. It is therefore recommended
that ball bearings be installed during initial
assembly,

| BALL BEARING

1510 Badl Dearng

@WEIGHT SAVINGS

Reducing the weight of a model is another
effective way 10 enhance performance. Even
though you have the same power output, a
lighter car will accelerate quicker, have a
higher top speed and sharper handling
reSpOnsa,

* CUTTING AND TRIMMING
PARTS

Reducing waesght by removing structural ribs
or making openings in the chassisfirame are
often observed. Reducing tha waight of heavy
components andfor rotating paris greatly
contribute 1o better performance. When doing
this however, keep in mind that you must
maintain the car's rigidity. A model car is
designed by its manufacturer to withstand
normal usage shocks. Careless modifications
10 the chassis structure can result in breakage
of the car, beyond repair,

Openinga on chasss
s G’ Pty

Widos condests mit the merimuem woeghl of a car. Check

* REPLACING WITH
LIGHTER PARTS

Several components made from lightweight
matanals, Such as aluminum and tanum ara
available on the markel. A considerable num-
ber of steal screws and nuls are used in RIC
models and replacement with tilanium screws
and aluminum nuls will significantly reduce
the model's total weight. These are also el-
fective in maintaining/increasing the model’s
rigidity.

LRAL L
iToo606

Flpercving mpaodons. froem,
]

T s Ml T T M.Hﬁml.-q- erﬂmrlw

CounergLnk  Fwl
tappng

.PHE\FEHTING MOTOR/
ENGINE OVERHEATING

The perlormance of electric motors and glow
engines deteriorate with heal buildup. Over-
heating can result in damage 10 your

WD Car Alurran s
Mot Ml Sk

S Moo Wioeri
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motorfenging. To prevent this, aluminum heat
sinks are available, which are efective in heat
dissipation.

2. IMPROVING SUSPEN-
SION PERFORMANCE

Shock absorbers are used on suspension
syslems 10 absorb and dissipate road shock
energy received while running. Simple coil
sgring dampers can be replaced with coll over
gil-filled shock absorbers for a better damping
effect,

3. A QUICKER STEERING
RESPONSE

A smooth and quick operating stearing Sys-

tem is a must in high parforming cars. Spring

lcaded high-torque servo savers, and special

stearing servos, with a quicker operating

spead, are on the market.

4. ADDING RIGIDITY AND
RELIABILITY

Radio controlled cars can run al speeds ax-
coading 30 40km/mh, and are subject to con-
stant vibration and road shock. To fully utilize
a car's polential, its entire structure must be
built rigid to withstand this. Whan its perfor-
mance becomes greater, a more rigid con-
struction will be required.

@®@CHASSIS/FRAME

The chassisfirame is the foundation of the car.
Chassis plates made from extremely durable
fibarglass reinforced plastic (FRP) or carbon
composité materials, are on the market for
saveral modals.

__.i,r‘ : :

F-1 Hard Type Cartaon-
Graphete Chasses Plade

@SHAFTS AND PIVOTS

Kit-supplied shafts can be damaged or
deformed from excessive shock. By using
optional parts made from more durable
materials such as tempered or stainless steel,
and carbon composites, greater rigidity and
smoother movement is obtained. Universal
joint drive shafts are less likely 1o come off
during collisions, and are also more efficient
in transmitling power.

5. INCREASING POWER

installing a higher output motor/engine is the
final stage in improving your car's parfor-
mance. Following careful tuning and reinfor-

cemant of your chassis components, the car
can make the best use of the higher power.

@USING HIGHER OUTPUT
MOTOR/ENGINE

Several types of high performance motors
mmmwamm&mmﬁ&mamn—,
able one for your model. Some molors)
engines were developed for specific usage,
such as on or off road running, etc. Specially
wound rotors ane available for some elecinic
motors, and replacing the stock rolor will pro-
vide mone available power.

*Modifying a motor and/or enging requires a
high degree of knowledge, experience and
facilities, and is not recommended. Most con-
lesis restrict or prohibit the modification of
enginesimolors.

COMPETITION MOTORS

S0 SPORT-TUNED MOTOR

Liabie wollos
Torgues b beesh @SSy I0g-om (T
AP &t el SRRy

Curmoni draenat besl ofcancy

53044 DYMATECH 02H MOTOR

Iinahis wrdaga .
Tortpad & Dbl GMhCmnly & o ([T
AP L ui el oficasnsy 25 S00rpen (T2

Currend draen o bost eMoendy
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FORBULA BOTOR
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AP a bt oy

Curront draem o bl efGsndy 1!-?.!(1‘2‘#}
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M-SPECIAL MOTOR
vl
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DUSING BATTERY OR

FUELS WITH HIGI
SPECIFICATIONS

o aocis i rado
')nlw\ model. Higher porlornance N:C4
attores have beor ompe-

tion, which have larger capacity andlor

CONTROL
Large eloctric currents flow in the cicuts of
N batary G cas Whon nigh
per in onormous
Careont lows dorng the star. To  saley
manage these largo currents, the us
e el

313 ot

220 Suoe ik (Por)




@GEAR RATIO SUITABLE
TO THE MOTOR/ENGINE
A wide range of optional pinion gears are on
the markat for many varatons in the goar ra-
0 satings. You shoud always boar in mind
that motors and engines have thei own powor

output charactoristics ar power
range. I the molor or engine s roplaced with
‘on with higher performance, replacomont of

a'suablo goa rat. The iagrama boiow
‘Gcates sutabl pion gear it Tamiya el

1 GEAR RATIO SETTING
At a given output power of the molor o en-
9o, the maximum speed and accoleration

@GEAR RATIO SETTING
PROCEDURE

The gear raio means how many roations of
tho pinion gear e required for one rotation of
the drive whee. Ths s gonerally adjusiod by
akering the piion goar (0 0no with  diferent
toath number.

'@RELATION BETWEEN THE
AND

5

#Tiro's mateia, tread patiern, and contact

‘ating and burmout.

poste maes 8 low gea ra. Wi & hgh oar tros.
Gear 7o, o car ha a betr accuaraton o o
capabity, but a limited maximum speed. A 2. UNDER STEERING AND result is over steering. The opposite condiion  car's basic running characteristics.
S g o sy " OVER STEERING Vackon o he rea tes 50 a1 1
degt o (STEERING TENDENCY)  grter. You w inon atan a siont degroo ot 3. CHOOSING TIRES
e soerngwhool s ured, hocar il undor saerng: Motorlengine powor is 03 t0 the
5o ton it same Howovor,  The vacion o a tr s dotormind by tha o ground v res, and a car's sabiy curng
most cars o 1ot 1005 lowig o ; g s oy he s’
‘sively or inadequately. traction.
@rnonT wheL onve rounia cans
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RUNNING TIME o Glolel |
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®COMPARISON OF TAMIYA R/C TIRES' TRACTION

Grig DDAV Towring Car Tesa Orip MA-Chaigin Tes
S350 Supesr Shick m s l-rﬂud-!-!-_ﬂ‘-_l.lp-v Shdl_
EXF14 Supr |._'|;::| Flactual Foy 7 S35 MA-Chaenses Sl ]
BN M Sk “;{l‘!-!'.ﬂ. M- Crasss Radsl
_ﬂ:‘?T M2 Flacisf Gre F-1 Sponge Tues
BIV7H M-Orip Super Shck ﬁ 53134 & 53120 HBA So
S SR . 53128 A 53135 HBRA Modum
b NEAED PRI PR e o .‘ulIhl'.nH.'l.MﬁﬁEq;w-m“
S04 TS Puilly Baock
-A-'-'n_‘ln Tarik gy F-1 Cappad T
prosvicle highes racion E3184 RD Tire Cap (Sok)
ﬁ 53130 Indagrated Shicik, Mactem
53090 AD Tew Cap
SRR Indagrubad Shok, Hard

portant point in the car's setting.

Two types of tires are used on R/C cars; syn-
thatic rubbar semi-pnaumatic tires and
iponge tires. In addition, tires of various
naterials, widths, tread patterns elc. are
wailable for broad range of setlings.

#The diagram above indicales the grip of
Tamiya oplional tires. The tire grip may difler
dapending upon the track surface condition,
'amparature, aic.

®»ON-ROAD TIRES

Hoth spongé and semi-pneumatic tires are
ised for on-road track running. In case of
ponge tires, sponges of different stifiness are
isad to obtain different traction. Special syn-
thetic rubber caps are sometimes used to
over the surface of sponge tires (these are
alled “capped tires”). Semi-pnoumatic tires
for on-road running are roughly divided inlo
the treadiess slicks or treaded tires. These are
sometimes used in combination with inner
SPONQEs.

PSPONGE TIRES

®CAPPED TIRES

oS

A solt rubbar matenal
covers the surfaces of
Spongd ting. Thase bires
provide considerabla
Irachon ven on SEpDEry
suripoes such as wil of
dushy iracks

PSEMI-PNEUMATIC SLICKS

Shick tinas and Ofuin uSad
on the full-sized racing
cars. Tires of various
COMpoUnds any availa-
ble, providing differant
iractaon

@SEMI-PNEUMATIC TREADED TIRES

Raalstic traad patems
and indenbsd on T Bfe
surfacn. i has ass irac-
tion than slicks on dry
tracks, bul can provide
adequale grip on  wel
suriaces.

@EFFECT OF INNER
SPONGE

Inner sponges are inserted into the semi-
praumatic tires. They provide an aqual con-
tact for the tire and ground relation, and are
effective in increasing overall traction. Tire in-
sarts are synthetic foam rubber ring shaped to
fit the cavity between the wheel and tire.

Innes sponQs

Without the inner sponge, the car's weight is
carried by tires side walls, therafore the tire
edges are liable 10 wear, In addition, tires may
delorm under excessive pressure during cor-
nering elc. Inner sponge halps prevent these
problems, by providing an even contact of the
lire surface 1o the ground. Inner sponges of
saveral stifinesses are on the market. Choose
a suitable one according 10 your car's setting,
track layout and condition efc.

@OFF-ROAD TIRES

Semi-pneumalic tires are mainly used for off-
road cars. Tires with varous spikes and tread
patiterns are available. These spikes and pal-
lemns provide positive traction while running
on rough terrain. Choose tires according 10
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the running surface. Semi-pneumaltic oft-road
tires can be combined with inner sponges
when necessary.

@®SPIKED TIRES

Provide axcellant brac-
N on S0l s0d Suraces
Spikes of various
1li'lﬂl|'lli. shapas and
numbars Can b Seen
Peot sulabé on hand Sur-
face running because

BSOS Wb rapidily.

@BLOCK PATTERN TIRES

Bliocks of wirious Shagss
are modded on the tre
surface. Even though
thary prondce less traction
than spiked tires, the
block patiern lires are
hiis bl B0 waar Sunng
hard swriace running

@®LUG PATTERN TIRES

The traad pattern on
thiate tres ane maolded
Interally, as oftan Soan
on full-size construction
vahicles, These (at tires
are suitable for RIG
"Big-Tira" cars, and run-
ning on 8o so0il sur-
faces.

@RIB PATTERN TIRES

Straight ribs. ane moided
lengthwise on the tire
surince, proding axcel-
lant straighl running
siabiity. Thase tires an
musinky used al the front
of the rear whael dired

oftroad bugges.

®RIB/SPIKE TIRES

Strakght nibs and spios
are molded on these
tires. In addition 1o tha
siraight mn-n_hm stability,
balter traction can ba
abtained than the rib
pattarn tires. Usad af
frond of tha 4WD off-noad
COrs.

4. SUSPENSION SETTING
On full-sized vehicles, the suspension is im-
portant in providing a comfort ride with pas-
sengers. On R/C cars, its main objective is lo
keep the wheels on the ground and maintain
constant traction 10 obtain the maximum
@A GOOD WORKING
SUSPENSION PROVIDES

TRACK-HUGGING
PERFORMANCE

In order 1o run a radio controlled model
smoothly and swiftly over differing road con-
ditions, the suspension system that joins the

wheels 10 the chassis, plays an important roll.
Various types of suspension system are used
for buggies and on road cars 10 oblain maod-
mum traction from the tires on the running
surface.

@SPRING AND DAMPER
STIFFNESS ARE
IMPORTANT

Suspension systems such as double
wishbone, and trailing arm type are used on
R/C model cars just as on full sized vehicles.
These are basically composed of upper and
lower arms, coil springs, and damper units
that absorb the energy stored in the spnng
upon compression. A simple 3-point Suspén-
sson system is often used on the Formula-type
on-oad R/C cars. In this case, front whaels
are independently dampéd by coil springs,
while the rear wheels are damped by a single
shock unit. When adjusting suspénsion sys-
tems 1o track conditions, first adjust tha coil
@DOUBLE WISHBONE SUSPENSION

Upper @mm

FROMNT

@COIL SPRING
ADJUSTMENTS

Coil springs fitted to suspension units are
there 10 assist the suspansion in following the
surface it's running on. It is a machanical
device thal stores and dissipates shock
anargy to keap the car running steadily on the
track. A oo stif spring results in an uncon-
irolied suspension that will cause the car 1o
hop around wildly. If it's 100 soft, the car will
bottom oul on the ground at each bump on
the track. Springs should be adjusted ac-



cording 10 the overall weight that compresses
them. The coll springs included in the kits are

designed and malched to the car, and should

OIL FILLED SHOCK UNITS

From the aconomical and long-wear plashc
cylinders to competition low-Inction aluminum
cylinders, Tamiya offers a wide range of high
performance oil filled shocks to meat your
car's requiremant. All shock units are

ability to the vehicke. Adjustments can be
made at the coil springs and pistons to com-
pensate for the different track conditions. Odl
viscosity can be altered by using the Tamiya
Silicone Damper Oil set, to obtain the best
possible performance. % Shock unit dimen-
shons differ according 1o the vehicle. Refer to
iflustration and notes.

l:_‘:.lﬁﬂﬂ-l‘.'-'lul'.l. b SHOCK LNIT |
(2) 50520 C.V.A. SHORT SHOCK UNIT I

@ﬁn (3 e = () T e @H-
ﬁl-.— Fill e Iﬂ“-

(5) 50004 CV A LONG SHOCK UNIT

{!}?1--@“--@!}-
:E:‘I 53125 SUFEVED DAMPER SHORT

’ltl 53173 FORMULA CAR LOWSFRICTION AL LIMENUIM
MAEER

TAMIYA SILICONE
DAMPER OIL

Tamiya's quality Silicone Damper
Oil is developed exclusively for oil
filed shock units used on R/C car
models. I is formulated to mabntain
constant viscosity throughout a
wide lampéralure range. 3 sels;
Sof, Medium and Hard, are availa-
ble with each set consisting 2 bol- E&
thes of differant viscosity oll. Seloct
ol according 1o your track require- ¢
ments.,

..............

Ba TIRE CARS
1

&

:
§|‘lu.ﬂ.|’-|u
¥

|
'ﬂ rmim Evolsten | 5 | 5 |

i
:

,ﬂ__d F H3.F 103

FATD | PWD Towring Cars| =

4

r i
o e e 1

L
|::3""*‘.,5.,55.?'«"i'Ilr."‘-""il?
TADLT AR
LE |
i TAGIW
W et
o

TG
-
' £
+ ¥
' ¥ . '
et 1 R TN
+ b
+
*
+
W O S T S

=
M
MO IR
$ - -
e i e,
v "

r——— mw L —p——

.C & Sports Car

& Liss aOAngal maounts in Cr i whan instaling C VA

* FRICTION DAMPERS

This damping system is used on some on-
road RUC racing cars. Several discs and pads
are overiaid and damping effect is obtained by
their friction. By applying oil or grease to the
pads, the damping effect can be adjusted.
Qils and greases of diferent viscosities are on
the market for this purpose.

@STABILIZER

During high spead cornaring, & car lends 1o
roll or incling outward, resulting in less irachon
of the inner wheeis and causing instability of
it car. Stabilizers ane usad 1o reducs ths roll,

2{)

and it contributes in improving the car's cver-
all maneuverability.

@HOW TO CHECK YOUR
CAR’'S SUSPENSION
SETTING

Place your car on a flat surface, and if its
damper springs ara slightly comprassad with
the car's weaight, spring stiffness is set cor-
ractly. Press the car down 10 the ground and
release. If the car rises smoothly (not instant-
ly), an adequate damping is obtained. For
off-road cars, drop the car o the ground from
a height of about 30cm. If the setting is ac-
ceplabla, the car will nol bump or its bottom
does not hit the ground because the dampers
absorb shock. Of course, the final adjustment
must be done while test running the car.

5. WEIGHT DISTRIBUTION

BETWEEN WHEELS

The heavier load is caried by a wheel, the
mane traction it has because more pressure 10
the ground is produced. Thus, the weight
destribution batwaan the fronl and rear wheals
greatly influences the car's handiing charac-
teristics. Generally, the distribution ratio be-
tween the front and rear is from 35:65 to
45:55, Adjust weight distribution by maoving
haavy componants such as Ni-Cd battery to
the dasired direction. Front or rear wheel load
can be muﬂhl'r checked by the method

6. WING & SPOILER
The wing altached on many racing cars is
employed 10 gain stability at high speed run-
ning. With your radio controlied cars, the rear
wing is used 1o press down the rear wheels for
improving the traction on the road. In this way,
the gripping power of the rear wheel becomes
greater than that of the front wheels and the
mtmahuwmd UNAersieering.
The laster the car goes, the more eflective the
wing becomes, that is, the greater the down
thrust on the rear wheels. Depending upon
the way you adjust the wing, the car can have
an excellent cornering characteristic on a low
speed curve, but still keap superb stability on
the high speed straights. Such a car, also, wil

show a good adhesion to the road at high
speed running. The effect of the wing is las
sened when the wing is flaltened. The more
is lifted, the greater the down-force. However,
it increases the air drag, 100, and the
of the car slowed. Theralore, the adjustment
of the wing must bé made carefully, and with
the proper adjustment an ideal manauverabil-
ity will be attained. [ ——
:d
S— .

e brce ot Ry

@A TOO LARGE WING WILL
INCREASE AIR DRAG
The larger and the more angled a wing is, the
more downward force is produced during
running by the air flow. Howaver, a 100 lange
wmmmmmlm:malm
than dasired, résulling in reduced spaad ¢
the car. The position of a wing/spoiler 2
influences its effectiveness. | attached al
front, it increases the traction of the front
whoels, and vico-versa.

@DOWNFORCE DIFFERS
ACCORDING TO
RUNNING SPEED

force during running, as the car's speed

becomes faster. Il a car has an oversied

tlendency, use a large, steep angled rear wing

During high speed running, it will produc

maone downlorce and augment s rear

traction, thus undarstearing characte

can be obtained. When the speed b :

low, the effect of the wing lessens, h'u:lihl

recOVers its ofiginal overstesr charac

*MOUNT THE WING
FIRMLY

It a wing is mounted to the chassis with
flexible stay, the downforce produced by |
wing cannot be effectively utilized by the car,
Some cars’ wings are mountad directly onig
their polycarbonate body shell. In such cases,
tha body itself should be firmly sacured 10 the
chassis.

7. WHEEL ALIGNMENT

This is the term for indicating under what
condition the wheels are attached 1o the
chassis. Typical tactors are 108 angles, caster
angles and camber angles, which plays im-
portant roles in R/IC car settings.

@TOE ANGLE

This term indicates the wheels on the both
sides are parallel or inclined when viewed
from above. if they are inclined forward, it is
called “toa-in® and il inclined rearward, they
ang in & “toe-out” sotting. I they are paraliel 1o
each other, they are neutral. Toe angles on
the front wheels can be adjusted by altering
the length of the steering tierods. In additio
1o the standard adjustable tie-rods, turnbuck
be-rods are available which allow quick and’
easy adjustment of the length without removal



ol the rod. Rear wheel 1oe-angle is adjustable
0 some cars, but in most cases, replacemant
 suspension arms alc. will be required. Take
zare not 10 s&t an excessive loe-in or toe-out,
stherwise the resulting drag will hinder the
nandling of the car. Bagin with a little loe-in
i work from thera,

Toain

0

®CASTER ANGLE

This angle indicates how much the king pin on
' the front upright is inclined rearward from the
vertical. Generally, a larger caster angle im-
sroves the car's straight running stability.
However, with a large caster angle, the front
wheels become slanted when steered. This
nay result in reduced traction during comer-
g and an uneven wear o the tire tread.

)CAMBER ANGLE

This is the angle of the righl and left wheels
«~hen viewed from the front or rear. Il the
+heels incline inward 10 the top, it is in naga-

Ll If inclined outward to the top,

AT,
Pabiszpitrl Tem
cambor

[

1 1 ¥ ]

iy have a positive camber. The camber an-
jo determinas the area of contact on each
tre during . and therelore the trac-
t«an of the tires can be made grealer or lesser
through its adjustments. To increase traction
furing comering, adjust to negative, and for
reducing traction, adjust to positive. The
stearing characteristics can be changed by
itering the traction of the front and rear tires.
The car can be made fo overstear with the
‘ront adjusted 1o negative camber and the
rear 10 positive. To cause the car o under-
dtoer, adjust front to positive camber and rear
‘o negaltive. Camber angle adjustment is done
oy altering the length of the suspension upper
arms. Usa ol turnbuckie shafts on upper arms
allows quick cambar angle adjustments.

Py

8. WHEELBASE AND TREAD
(TRACK)

Wheelbase is the distance between the car's
front and rear axies. Tread or track maans the
distance between the left and right wheais. If

wheelbase is the same, a wider tread provides

contact the body shell, and also within
limits of race regulations in which you are

participating.

9. DIFFERENTIAL GEARING

When the car is tuming, the distance travelled
by the inside wheels is lass than that of the
outside wheels. The differential gearing pro-
vides a smoother cornaring performance by
absorbing these dilerences by allering the
rotating speed of each wheel. Without the
differential, a car is apt to make big turns or
lake cormers awkwardhy,

]

@BEVEL GEAR
DIFFERENTIAL

This differential system s usaed on both the
full-sized vehicles and R/C cars. During
straight running and if both the left and right
wheoals contact with the ground, the differen-
tial does not work and the motor/enging pow-
& is transmitied to both wheels evenly, When
cornering, the bevel gears in the difterential
unit rotate according 1o the traved of the left or

contact with the ground, the power is trans-
mitted only o this wheel 10 rotate it, and the
wheel keeping contact with the ground will not
rotate, thus the car's driving force will be
totally lost.

@BALL DIFFERENTIAL

This is a unique differential system used on
R/C cars. A ball differential consists of matal
balls sandwitched between Two pressure
plates. The balls work like the small bavel
gears in a gear differential, absorbing rolation
differantial babween the right and laft wheeals
during cormering. Even when a whael leaves
the ground, because of the friction caused by
the pressure 1o the balls, power is transmitted
1o some extent 1o the wheel that is in contact
with tha ground, thus a total loss of the driving
force is avoided. The pressura can be adjust-
ed by tightening a screw, and adding spacers
of washers etc. A 100 ttle pressure results in
slipping of the balls, so the power is not

@TORQUE SPLITTERS AND

ONE-WAY DIFF UNITS

There is a slight difference of travel between
the front and rear wheels. The rear wheels
tums mons inward than the front whiasels, 8o
tha fronl wheels rotale more than the rear, In
a shaf-driven four wheel drive cars, the front
and rear wheels are connecled with a
propeller shaft, and the rotation difference
causes siress to the propeller shaft. Torque
splitter and one-way diff units are developad
to solve this problem. Both systems use a
one-way bearing which rotales freely only in
one direction, allowing the front wheels 1o
rotate faster than the propeller shaft rotation
during comering.

10. FINE-TUNING AN R/C

CAR'S PERFORMANCE
A car's parformance characteristics is in-
fluenced by many factors. Unthought altera-
tion ol various rasults in mare
confusion. Observe and follow the points
dascribad balow,

@TRACTION OF THE
DRIVING WHEELS IS
IMPORTANT

The molorfanging power is transmitted 1o the
car's driving whaals and propels the car. To
make the bast use of the power, concantrate
on obtaining the utmost raction at the driving
whaals.

@REAR WHEELS’
TRACTION MAKES A
CAR STABLE

When a car turns its direction, the front
whaals steor while the rear wheels acts like a
fulcrum. If thase support points do not grip the
ground properly, the car's stability will be
reducad. In rear wheel drive and four wheel
drive cars, the rear wheel traction should be
most valued. In front wheel drive cars,
balance batween the front driving wheels and
rear wheels traction should also be carefully
considerad.

@ALTER STEP BY STEP
Attempting to modify-i-all in one try should be
avoided, bocause if any alfect is obtained, you
cannot figure out exactly which alteration led
to tha obtained result. Alteradjust one point at
a time and perform a test run each time. By
repeating this procedure, you will know the
individual effect of each adjustment, which
greatly helps you in atlaining a balanced set-
ting on your car.

@BALANCED ADJUSTMENT
BETWEEN THE RIGHT

AND LEFT

If a suspension setting is different batween
the laft and right side of your car, it will have
different tendencies when laking comers and
wmmhﬂuquHmmwﬂw
#In oval track competitions as seen on the
full-sized Indy Car events, cars have a differ-
ent weight distribution on the right and left
side, because these cars lake comers only in
ol direction.

@CONSIDER THE WEATHER

AND TEMPERATURE

High temperatures cause oil and grease be-
coming softer and thus their viscosities are
lowered. Conversely, they become stiffer un-
der low temperatures. Therefore, different
greases and oils will be required 1o obtain the
same setting condition during summer and
winter. The setting should be also done ac-
cording 1o the track surface conditions. When
running on a wel or slippery surlaces, higher
traction tires and/or larger spoilers to produce
stronger down force, should be employed.



GUIDANCE FOR
ORGANIZING
A COMPETITION

It is a thrill 1o participate in a race; however, it
is a more significant exparience to organize a
contest. A competition requires many peophs;
timekeapars, course committes members,
aic. In small races, such as those organized
by hobby stores, players often serve concur-
rently as officials. it will be apprecated il you
can offer a hand as an official. it is nol only
welcomed by an organization, but it is also
rewarding to yoursell. The experience of tak-
ing part in a race meet as an official will surely
help you with organizing another event.
Maoreover, it will be of much benefit to you
when you participate in a conlest as racer.

1. TYPES OF RACES

There are many types ol races; sernes, single
ones, and others. It s a common purposs 1o
compete with lellow racers and 10 develop
skills. Thia more races you participate in, the
better results you can expect. Many races are
organized in a series to compata throughout
the year in order 1o single out a champion.

@POINT SYSTEM SERIES

Points are given 1o conlestants in proporton
to records achieved at each individual race.
The winner, 2nd, 3rd places and 50 forth are
determined respectively by the lolal points
accumulated in the senes.

@REPECHAGE SERIES
(PRELIMINARY)

A big drawback of the point system senes is
thal it i unfavorable 1o participants who join
late. The repechage series has been or-
ganized for eliminating this drawback. For
BXaMple, Minos races ane hald every month 1o
choose a champion of the month. The annual
evenl is conducted to delermine a champion
of the year Anyone who has become a
champéon of the month is eliminated from the
following monthly events. In this way, a new
champion (competent person 10 the annual
final race) is chosen every month, and con-
testants from the middie will not be put al a
disadvantage. At the same time, this system
will give an opportunity 1o low scores fo win a
monthly race.

2. QUALIFICATION FOR
PARTICIPATION

These are two typical systems. It is usually
common that of members of the
host organization are not eligible, but they
may be admitted under the condition that they
arg eliminated from oblaining awards and
ranking.

3. ANNOUNCEMENT OF A
RACE

It can be announced through posters. Hand-
ouls are also good media to publicize the
competition. Essential factors such as when,
whara, quakfication, wary of grouping, kinds of

cars, type of race and method of determining
ranking should be described. If the race is the
sones system, announcement of dates of the
folicwing events is desirable.

4. ENTRY

Entry forms should be ready at the registration
cupation, entry class, frequency of radio con-
trol system, and contest number should be
providied along with antrance requirements. it
is recommended for a host organization to
make an entry registér book, as it will be
useful for reference. With a seres race, it is
important 10 keep records of contestants. En-
try forms are made in duplicate; one for par-
ticipant, the other fior the organization to make
a ledger.

STORE GRAND PRIX ENTRY CARD
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5. GROUPING OF
CONTESTANTS

@Group by age

@Group by skill and experience

The above two methods are good ways to
form groups. There can be a bagi and an
advanced class, if sorling is carefully done.
Top ranking contéestants in the beginner's
class can be placed in the advanced class in
the next race.

6. CAR GROUPINGS

Basically cars are divided into two groups;
Stock and Modified.

@STOCK CLASS

Cars in this class must use a standard (stock)
540 type electnic molor, and be built right from
the box. Modifications or tuning up is not al-
lowed, except for the use of the most fun-
damental items, such as ball bearings. The
stock class is highly recommended for begin-
ning drivars as it allows tham to quickly
becoma acquaintad with the racing environ-
ment and gain nesded oxparencs.

®MODIFIED CLASS

As modelers gain more expenence from rac-
ing and learn more aboul radio control, they
are encouraged 1o modify and increase the
cars performance. This can be a frustrating
proposition as the costs and lechnical finesse
requirad, aliow only a lew 1o ba succassiul at

s}

it. It is more practical however, to organize a
modified class. by setting some limits on the
degres of modificalions allowad.

7. REGISTRATION ON

THE DAY
Ascertain who the participants are with the
a@ntry form. Check if the car is qualified under
the requirements of the particular racing
class.

8. GROUPING OF
PARTICIPANTS FOR
PRELIMINARY HEATS

During most racing events, entrants run in two

or more heat races while working up to final

avent. As RIC cars on the same frequency
canndl run at the same time, grouping shoukd
be made so they are separated into different
heats. List the number of entrants using the
sama frequency and sort them out. Tha num-
ber of cars racing in one heat can be from six
to eight, depending on track width and length,

@®GROUPING EXAMPLE
Mumber of participants: 01 band: six drivers,

02: threw, 03: five, 04: threa, 05 five, D6

thres, 61; one, 63: ona, 65: two, 67; ona, 69

one.

. 1 2 3 d 5 6
1 a1 03 0% 0z 1] 63

a1 03 | 03 | 04 | 65

o1 03 LHE] 04 L]

| R | Ry

o 03 | 03 | 04 | 67

o1 03 02 08 69

or | o5 | o2 | o8 | e

o |

In this example, six drivers use the 01 band.
Therefore at least six preliminary heals are
required.

@TIMES OR POINTS DECIDE
RANKING

Several cars running at high speed race

together during a heat, and it may be difficult

to confirm their finishing order. Ideally, each

car should have its own time keeper, with the

adding the points a car received in each heat
race.

9. FINALS

Finalists are decided from the results of the
preliminary haats. Only one final is held in
each class, however, if the schedule will allow,
several final groups, such as A-final, B-final
elc. can be had 50 that as many participants
as possible can be in a final event. In such
cases, racing distances or elapsed times ane
normally longer as the rankings are higher.

@CHANGING FREQUENCIES FOR
FINALS

As the final grouping is determined by the

results of the heal races, it is possible that two

of more cars for the final will hmtl‘msm

can hava spare crystals available, but it is
betier if the race participants themsahves have
their own spare crystals with them.

10. PENALTY POINTS

A participant should be penalized when he

conducts himsalf against the spirit of fair play

of against the smooth progress of a contest.

The punishment is disqualification and then

imposition of a cul in marks or additional

penalty time.

% It is usual that interference 1o other cars and
remodeling exceeding the limit should be
liable to disqualification.

%A breakaway is subject to demerit mark.
The penalty system should be constituled
from the standard of annoyance fo ¢
participants or injustice among the e
trants.

11. ACCOMMODATION
Ample consideration is desired to ba given 1o
conveniences and accommodations in tha
place of the meating in order 1o produce 3
axciting atmosphare 10 the race.
®5Start flag

Generally a national flag or a flag of the host
organizabion is in use.
@Finish flag (checkered flag)
A checkered flag of black and white is waved
10 the winner's car jus! before and whe
crossing the finish ling.

@5core board

To help the race proceedings, a score board
is desirable to be installed for announcing the
rmdlnlﬂmrualuﬂmmmhlmm

Ilﬂﬂn'lrn-llt.ln:l
A stand is very convenient lo install so that the
drivers can conftrol in better view ol the course
and the cars while racing.
@Props in the course layout

A bridge made ol a tire or advertisement s
boards of companies which can be :-H
along a real racing track, and miniature guard
rails used as pylons in the course
will enliven the race.

# :;33
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Lising they Chic VTI compact caw, Team Castrol Honda
irtared thasr rave Cor 0 the 1950 Britsh Matonal 55
loon Caw Cup race. Tho team entered B M class race

. ' Chac
stratod supih poriormance. Tamba's UG model of
the: Castrol Chvic VT utiiizes a front motor, front whoal
drive format, just b the fullsized Civic. Bathbub type
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Cosworth has CutsIanding pariormance n
Ehiis Bowagih Sp0n tire mansdactuner, Miche-
hmﬂh%ﬂ.ﬂqh!ﬂl&ﬁh
natonal rﬂ,i_m. Decorated with the populir
*Bibendum” Tee Man logo, the Michelin Ford Escort
Afracied marny A

il g ek VU Rl : A,
-.':h-r.::ih Tl e haral hegghe Tilm tawiduanr
2 T oot Frond s e 15men @R i oy eouagyesd
wrmerutck a1 . Tresd il moar
m'nrn BPoharteorate fewre bk, @ e npoct e
i hatindy by, with Paweoreds pailiers sl mroliling) vl
: LT Hrﬂb‘nﬁ-f--’-h’l i wihiwre walem
Topuippesd with ko o] dhock uni e et TR
L e ] w ard
morrwr, POsey wwee: MOl 70V R Parke 3 il
wt Rexpuiers. o Tamiys RC aysdern or 2 BC rda, flafeny s
iy e are panlalle syt sy

———

CASTROL CELICA T2 8080

A .

v CASTROL CELICA
wy § T3 MONTE -CARLD RALLY WINNER)

el Sl B e R SR TR it Y
T furthar anhancod ther sophisticated Cadca
GT-FOUR RC, in ok 15 v kor tha 1053 Word Rally
Champeonsheps. Fagarded &8 one of B midst Pl
rally cars of the saason, the Calica won sdawn @wants
oot of b, MONCROEENG bt it COMSEECon's and
driver’s bihes Tm-gl':m-tmudnﬂ:ﬂwd
thar Castrol Cadica GT-FOUR usos shaft-crkaen full e
4WD machanics, just B the fullsired winner, En-

plaasstne, rracilchond Bttt By Chassesfrme 5

o ] e LN ] .'ir.*r 1% ‘M-lr.ﬂ‘ iy AT
'M‘r sty W l“'i.il-'.‘ P T men P Y B
i -Trr-ﬂ Tt @ el ik .'-".rq‘_h'li.lh el
Agrw meruledy 1 TR B awvckareter Teowd ard aear
Fhfrram hhl,l"l wuster v Dowby Il e brguat srsmdand
i Puatfal By -‘-ul.l'n‘l-r'ril"I Fomar o] rcrperaiend i
Pl e s L -l".q;flﬂ wnith o Cillbllewl o Ly
e e TAT PPAacr S0 fpe St PP weor
Mg 72V Racieg Packe iaio coriedl wndt. Begpuers & Ty
R wmewwen or 3 HIC rade. iy and rado uedll are salalde
e

ICHELIN

108k SCALE (58125) T2V R A 1

GASTROL GELIGA

U AR0th SCALE (58120 7.2VL =2

& 4
B sl 5
et g U .
TAD2C
pllbs 5 - g

e Spacilcafions S subiect 1 changs withou! noSce




BLITZ TOYOTA
SUPRA GrN

.':’;.:.".".."::'.t_‘:':‘&;*

1400 SCALE (56137

SKYLINE GT-R NISMO
A7154/GT-R=2E
"o N s Soton G s pod i 026
8 Sfcr OO, et commiat




Clarion
G TRLM

e i v g
S e

10w SOALE 165 72V,

()A/A NISSAN 3002X IMSA GTS
302X IMSA GTS




.I.-

§ FIAT ABARTH 1000 TCR BERLINA CORSA
o? 747k TR 10MTCR <M= 204
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ront double withbone and rear lourdink rigid axia
EITL Semi-prsumatc all WeTn Bres mhe rkeh-
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MINI COOPER

4 MONTE CARLD

‘Y =¥¢ ) ROVER MM COOPER 94 MONTE-CARLO
- O—si=iZd—ri="04 R -FHhNO
30 yoars afer s firs! victory in the Monte Caro Faly,
a Niini Coopar onon again ran the event in 1994, s
coCkpil wis oocupsid by Timo Makinen and Pl
.ﬁmumm.mn
of ths “Wini of Montes™ plased vty molon Sports. En
1 i waorkd. Taméyn hues tathiully reproducid ths cuti
iy car 0 @ M0 scale ARG lormal. Powerful 540 bypa
actic molor i mouniad in fronl and drives the front
wiighll nd ﬁﬁﬂ\h r:l'hﬂiﬂl:dw#:*m
vory s Fy : i
ahads ara rmatchad o the Semi prbumaiic syrithatc
rubbee tires with a reakstic iraad paflem. WVacuum
st ransgarent pobpcarbonaie (Loxam) Body sl
ey capbunis the amous styling of tha Mini
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B ey Bafery st IR0 weell gee il sopuaieky |
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Pud LT v Ea— TYPE X
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o, oombings trus 10 Scale apDEancs wilh o
ilHaman acton. A sophistcated shaf-driven 4V,
e B usad just e the full-sad Mu A canbed
Wil MR LS A wnheirieh] Oand Ror Sffaciing Do
rangier. The powerful 540 type elaciric molod i
mountad in o loreard madship formal for eftectie
power 10 all whoels. Front doubls wishbone and rear
A=l SUSpENEOn Sysiem provedes axcolent road
hugaing parionmancd. Larpas, B8mm duemebor Gl b
i o ane madched 10 Bghiwesghit ona-peaci whiis
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LIGIER MUGEN HONDA J541

Sty Tk i Sl ylon Tk PRl

sty Scale V90 Rl
- Frrwm dhwer imetalerd on i) [y TS
iy e raregueend ool et et e P uray okl
ol demrs bl frond & oo wings CokorRl sl st
st orry i luciend.
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TYRRELL YAMAHA 023
EDﬂ‘I’ PAFITS EEI'

mmmaMTm?mmme
Ona racer, as raced during the 1995 season, is
mmnmhnﬂrmﬂ

{Laxan). This body shell is axiremdy
Eght and almost indestructible, Front and rear wings

l.lrI 11 J EEHmﬂH
RENAULT BI9S

BENETTON RENAULT B195
BODY PARTS EE'I'

it b M A= | Q5 T o v

With ita outatanding p-uﬂumlnr.a and distincthve
*shark nosa™ dosign, the Benation B85 racer was the
car o b walched during the 1995 Formuls-Ons
champsorships. Tamiya has captunsd RS Skl sl
housats in a 110 scale vacuum lomad polyCarbonab
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WHEEL SET (50442)

 SET gosaz) LIGIER JS41 MUGEN HONDA
b / BODY PARTS SET
mmpﬂﬁ ; = ¢yt b

Tmmmrﬂulhm-mme:mn
Set includes “nlh':m hnd;pu
B VBCULM Eraresparent
front & rear wings made from Iough nylon nisin.

Authbnlic. Stckoirs ircludid

body shall. Set inchudes separately maokded front & e
wANGE.
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l Renault 193 Body

B Parts S The mﬂwmﬁmmuw
the 1996 saason, & now replcated n an suacl 171

_‘ scaly with the latest technology by Tameyn Sat in-
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rode wings made from ough mdon resn, Autheniic
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Lirnvslnd 1o the publc in 16685, Honda's SH00 was ona
of the sareesd axamphes of [he EQhtweeghl 2-Sodter
sporis cars in the Japanase automoineg hisiory
Woaghing in a1 T10kg and powsred by & procision
DOHC anging yieldng T0 horsanowr, this compac
molod car was vary Bolhv in the Japandss racing
avants during the ke 60's and aady T0's. Taméya has
ralienticnlly npeoduced Both 4 nimble paronmancs
and sleek looks in an slecine powensd, 110 scale RAC
car lomad, Th model utlcens mscdehen mdunisd msior
and nsar whesl drve configuration. Four whasl in-
dependonl doubls wishbond suspension Sysiem is
Ul with & hosaonitally mounbid monc-Shic ool
spring damper unil 8l aach and. Spacial compound
&m&ﬂhmmmﬂdﬂﬂ‘mrw BRSLFING posthm
traction. Transpareni polycarbonate body shall
repliciabed tha low and shak silbcaatia of

the full sizad SBO0. Racng stickers included
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REPSOL FORD T —
ESCORT RS 1
COSWORTH

” REPSOL FORD ESCORT RS COSWORTH
LN a—F T A= MR52AT—X
Firsl debuting i tha 1993 season, the Ford Esoon
Comwodth RS has rermainid & Wp-farked ¢ racing
car, During the 1996 World C‘-‘w-np-:-ﬁ;u&.nn
reslSoma CoMmbinalion of the Escor with the

selllad rally driver Carlos Sainz was tha condin of al-
ibrition oughoud the seascn. Taméya has added this
outstanding rally car in thesr 110 scale olectric po-
wanadd racio control car stablle. Tamiya's modsl of tha
Rapsol Ford Escon uses oompatiton prowen shaf-
vl AWD gysiom, just B the full siped maching
Four wihal indepandent doubls wishbons SUSpinSon
System B damped by capacsty o fllad shook

rgs provide posithve grip, and the shylish B-spoke
sheals enhance s overall good looks, Vacuum
‘ormd polycarbonie Dody shill B ghbeaamght and
s indeciructitde. Coloriul stickers are Included for
hy roadestic findsh
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= Williams
REMALLT FWi8

! Y WILLIAMS RENAULT FW18
| ]

'y _.1'|._I?J-__ T N J= FWIR

ri e 1996 Formuta 1 Championships, the famous
Al FAcing team snbered theer W18, Drean By
warted pdots, Damon Hll and Jacoquos Vilenduwe,
na PWIE won T dominant 12 viclones oull of 18
riscis g the saason, bringing not only the Con-
strutiod’s champeonship to the team bul also thae
arver's tifio 1o Ml Tamiva's RIC model of the Wi-
wums-Fenault W18 will provide the Samed oocilmind
wn it fulbsirnd countorpart. Thiy mocel usos & simpls,
but tough, FRP semi double deck frame, The rear
cirve rien B mountsd on & separabt, FRP Suspanson
e el i By @ sophisScaliod friphs pa friction
dampr. A procision ball typd dflerential B used lor
smooth comaring, plus protects Qkars from exciEshe
shock. Detalled body shell I8 vacuum lormed of
ranspanend polcarbonale and the coloriul authentic
stickoors add the Snal touch

ik Specficatonn) Scale V0 verall it AW
B rarl wilte ANreen 0 el Pesght W @8 hewl e
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B [l IO (DT W & (e SR e b L T&'ﬁﬂ'
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il T e Dol D CoRERE Pl e Ot Busiiery ol racfso
ruf il s e Ay
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FLE b

IThis = &n ideal machine for thosa who are

was-Ararme B combingd with an iImpact-resistant
yriru body 0 form & shiong MOnaoonus Assamibly.
ol RsspEaon Sy Eiem B A swing mde b
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n for the fitle of Japanese Touring Car Cham-
C0), Honda entered thelr Accord lor the
1998 saanon. Honda's batest racing Wt
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‘Uu CASTROL TOYOTA TOM'S SUPRA GT

NAFS =M bR pLaX A=TFGT

Theé ruu-:;;md Supra that compated o m 1995
Japaniss GT car championships is now s A
r#ﬁ'rmmhﬁﬂm?ﬁﬂnmﬂﬂﬂ
Tamiya's moded of Castrol Supra GT uses sophest-
b shaft-cirvin full tirred SWD machanics. Front and
rieaf seabed goarbooes house precision diffarential
poars for smooth cormering performance. Four whael
incipaniont doutis wishBOnD SLSHHNSoN i Samnd

one-poce molded wheels. Includes a highly detalled
rodycarbonate body shell and authentic sh
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FORD SVT
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-} FORD SVT MUSTANG COBRA A
Tr=FSVT FAF-7Y 37T R
Propared by Ford's Special Vehicle Team (SVT), the
'fustang Cobra R is & stread kagal race car avasiable to
1 ferw dirvers for competition use. Tamiya's ARG modal

! s muscle maching uses & sophisticaled shaf-
iy WD s

srvr. T enack Front and eear 0 iRV oghe
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VOLKSWAGEN Golf VRG

FA N2 A=A NIVR B

ol they workd's bast saling cam, the Volkswagen
unchenaaent & comphste model changs n 1593

VRE uses a 28 Ber VB oylinddr enging which
v this 2000 CAr vy Sporty peciormance. Tamiya's
¥ of the Volkswagen Goll VRE usds & fron
i rmaior mnd frond whead ariang mesCchanecs had
ovic  crisp handing response. Precision ball type

smooth comaing. Bathtub type frama'chassis ks kght
n .u'_u;_;l‘rI and aotrimeidy Surcyy. VaouUmm IO Dofy-
cartonabi (Liockn) bocy shall raakstically chpbunes tha
plaasing and sophisticated 2-box shyling of the full
simsd Golf i 110 scala
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TOYOTA CELICA GT-FOUR
k=5 +1h GT-FOUR

GTHOUR ks tha top of the e of Toyola's Calca
cianlty ciw e, and préspinesd 106 rugoed rally e, B
e furbochamdd nrd producis 255hn and this
riEndcus power 5 ansmetied o all four wheeds via
phstcaied hll-brma SWD system. Tamaa's madsl
ir{..ﬁl.“l GTFEOUR wsas & hour whoed driva SR
o ks full sived countenpart. Suspenaion B a lour
sl irchppanchint doubie wishbond tepa, dampid by
o filld Shack absorbars. Semi-pndomalc tires
1 stylish spoka whissls add 1o B8 sporty looks. Th
Gréssive shyling of the full sized Celica, with its four
Qubhr shapad haad lamps B pordectly duplcatad in
LmEm hormed pobycarbonats body Shel
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‘Jv) TOYOTA TOM'S EXIV JTCC
I.’ }25-FLR X217 JTCC
Toyota brachie seinen Exiv in e Japanische Touren-
wageryressterschal (JTOO) 1995 oo Son vornd quet
engabauter 1908 com Molor war aul mahe als 280 PS5
gotunel. Tamiya's Moded des Toyota TOM's Exiv ver.
wandet einen Frontmotor und Vordemadantriob Qenau
l]nru.!arnunl"rrm-

mn-rm:l.lrw
Wu&nw el [huEnﬁ;lfwa-

allor vior Filder an Doppelguerienien
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Top 500 iSecrnapuedle: TARMA MO 70 Bacingack ke
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W0 run through rough temain, whils s comionable in-

o and sophisticaied styling are mons than anough
for fown use. Tamiya has fashiuly rephcalod the ox-
colbpnd porformancs and d@o-catching looks of tha
Honda CRA in a 110 scale slactric powarad RIC
format. Tha poweriul 540 I!ﬂ:r!l @lpctngG molor =
rmourbind lonward amecships. A unesirsal joanbod conir
propeler shaft B used bor efficent ransrmission of tha
e powr, Suspinsenn usas front doubss wishbons
end roar 4-Enk fnslinm Bor indded husgend) POt
Large capacity cod over od-filled damper wnits are
equipped af all cormars. Semi pneumatic tires are
reproducad down 1o RS ot trousd Datlorm, prceding
positive grip mnd Absciute realam,
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b5 shmple consinuction and supart polential, e
it Flary o cniaid 55 st 1 requirsmbnts of RIC
husists of all kevols and agos. Sturdy bashiub hyp

cihosss of et resEtant risin has hondypoomb pal-
w1 Fibl NSice, provideng an amaing rgdigy o the
tir Chuti OOntruction. Froni snd ot Sk Qo
Boxdd InCorporale precidon diflerantial gears for
-rh corrieing. Four whiol mdepondent, doolbia

.M-uurm o vl SdnaArig walhoul SaCrificing
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TOP-FORCE

EVOLUTI®N

TOP-FORCE E"JDLUTION
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wya's sucoheshul offoad buggy TopForce has
1 f1..l'lT'|Bl|' hopped L? and now oflered as tha

Force Evoluton®™ To sunéa the seweee cond-
i ﬂr rol COMmpattion, Tambyd s
risfir { Crmponent, 10 craale this truly lor-
il o raced. Double-deck chassaframs

i atees) i ke VR i O eral s B il
sty Msvr I Oueral l‘-r1r-1"l Fillrrwr, i Wil
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OPEL CALIBRA V6 DTM

B OPEL CALIBRA V& DTM
- BODY PARTS SET
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Thuiy e i, ahieds Coupd Shylng
of tha wm racor ks realstically
reproduced in this vascuum Sormed body shell. The
painbed using Taméya's Quality POlyCartonala
pairts. Soparately molded rear spoder Gnd door mar-
rors achd io thay ralism
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ARC SAILING SERIES R\
20 SCALE YAMAHA
ROUND THE WORLD

YAMAHA _

a ,+) YAMAHA ROUND THE WORLD
-l T FOF = F

Gruading. is what definad tha Whistvasd “Pound th
Work?™ yachl race. Mone than 8 mondhs and 32000
rusutical millas of open Sew aallng. il B oormickenng ond
dﬂWWMl TN Can L.

YACHT CREW SET (ASSEMBLED & PAINTED)
b n—t s REBETH)

Tamiya ofiers a8 separately meailnble Yamaha Yachi
Croees Sat that will further anhancn the finksh of the
“Round the World™ yacht model Set includes five
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YAMAHA 40EX

= S o A l__ b o

D Wkl SROMS BFe DOCOMING INCreasing popular
so days, and saling i ond of the mos graceiul
wacts among them. Yamaha provides. & wic rena
anidboats, and thowr top-ofthe-lne 405X crulser
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'1|-_,';|'5 mock of tha Yamaha =X Hprociuces 58
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sharwaighl Spdncioth makiial &8 ussd o0 Bw ful-
o counterpan. Mast and booms ane made from
Turm, i bghirees ard sirength Hghly reakste
¥ ComponieRs Enhancs e final fnish. Ths moced

b controllad by & standard 2-channed 2-600vo fa-
aquipmenl with slick hypd rendmser (not inchud-

TAMIYA R'L SAILING SERIES
1/20 SCALE YAMAHA 40EX

a bl 'Hi'n i atwriy s VD @0neral beagthe A0
'H.Il.i Twickh Filren i saval beweht 1 |'ll"rl'\-."-.|..11.'!’-r¥:;
[ a.‘ﬁrl. it iR warrhe T i

rrn-n-niiﬂ % s h!l"."'-ll-'!‘""l'\"ll"l'. AU T
r s boowes i et hulve mued, beed sl e o s 0
gposriation. Comes with 3 wooden workidapley stand
o 3 danded Jotarl Jaeren RO copaprmend with, dck
rarsaraiier, A Wokdl of TF UVOE QGA) il Baiewiess. Sf0 P
sl e areeTeiier anad seeRaT o siwece R0 s el
hatteries are mot incuded s

HERECEARAIR-RC D

*E.;mui.u-n._m Abe Bt rh.m;m i robce



b PR M) =L

3 ALT STREAM

o T T Y T

ey FLATBED SEMI-TRAILER : TERCONTIGEN T3

FLATBED SEMI TRAILER for TRMIYA 114 SCALE R'C TRACTOR TRUGK | vy EXPRE
for TAMIYA 1714 SCALE 3 -
R C TRACTOR TRUCK ' ' :

"oy FLATBED SEM-TRALER FOR TAMYA V¥ TRACTOR TRUCK
o 7Tt F I~ —
This highly reafistic 1714 scale flatbed semi-trailor

model i lor use in combination with Tamiya's 1714
R/C tractor trucks. A high degree of fidelity is achieved
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the car “Wheelie® and b

‘Slow down a e when comering on these
surtaces. ot oy o o vl s o

(@KEEP JUMPS AS LOW AS
POSSIBLE

3. MAINTAINiNG OFF ROAD

oo an ,you
7 ot your aring rsas wih ca 1o Alhough they oo grat, g fumps aro ot
{s0p your vehicle n good condion. Incon. Pl Ll
te driving wil cause trouble and the car cannot. in the air. tis
o damage to your car. o jomp ow andand
UNSUITABLE AND ok
1. A JUMP RAMPS

gwﬂcun DAVING oo e e S e e it

1o 1un most on G, an ofen ae run o0

these surtaces, dust s
Dared 10.on1oadgong cas. Aways com-
pletoy clean your car afle running i. Dust

height of only 20cm has a scale height of 2

YDRY RIVER BED uv.wwm..wr-mwwmw

brstes. I the car was drivon through looso

melors. Special attention must be paid to
jumping comecty.

0 by e, Dl o

@ENTER THE JUMP RAMP
STRAIGHT

must leavo the ramp squarely and not at

©WATER AND PONDS
You may sometimes run nto a puddle or
wran runing ofon u»d Rl conto unh,
motor

5.- o ion o off mud from easy-to-reach
tissuo papers or ag and lot the
ot i ity f. Whan compltaydri,

arovory

snsive o m,. v Avod  running il

Sanding waler and hoavy ai of

et a1 s o
“chanics.

GRASSLAND
Grasslands with tall gass and stoms ar0 bad

*CONTROLLING THE CAR'S
ATTITUDE WHEN IN THE AIR

@ACCELERATE WHEN Al
'WHEELS ARE ON THE GROUND
when

DASPHALT AND LAWNS

Highspeed comering on concrets, asphalt or
oo v il Cauen o vericl 1 fol. wil make

67



GLOW ENGINED

R/C CAR

Tamiya's glow engine powered radio control
models allow you 1o enjoy the fascination of
inernal combustion powerplant operation at
work, Maximum performance is ensured by
using high quality, reliable giow engine com-
ponents. Add these to the superbly designed
chassis and suspension, and you have
Tamiya's new dimension in R/C glow engine
enjoyment.

*NOTE: This is a scale model using an inter-
nal combustion engine, and is suitable for
modelers 14 years of age and older. It is not a
oy

1. RADIO CONTROL
SYSTEMS FOR GLOW
ENGINED R/C CARS

A 2-channel 2-servo radio system with a
receiver battery case, is standard. One servo
controls steering, while the other controls
throttle and braking. Refer to the safety in-

@ITEMS REQUIRED FOR
STARTING ENGINE
In addition 10 glow fuel, several olher itlems

are required for starting a glow engine. A fuel
filler, battery for glow plug and a cabla/clip 1o

2. ABOUT GLOW ENGINES

Two-stroke glow engines are known for their
simple and reliable mechanics. Fuel and air is

mixed in carburator drawn inlo the cylinder,
compressed and ignited by the glow plug.
The explosion (combustion) translated into
workable power via the crankshaft. The cormect
ratio of fuel/air mixture is essential to keep the
enging running property.

@GLOW ENGINE
COMPONENTS

® & VRI5S ENGINE
1) Glow plug @) Needle valve (3) Mutfler (1)
Carburelor (5) Slow running speed adjuster

& Flywheel (1) Cylinder head (8) Cylinder
sleeve (3 Recoil starter 28 Piston 47 Con-
necling rod 12 Ball bearing 12 Crank shaft
14 Centrifugal clutch 05 Idia screw 08 Throttle

@ABOUT ENGINE
COMPONENTS

* CARBURETOR

The carburetor is the engine component thal
mixés the fuel and air 1o the proper ratio and
atomizes it. The throttle adjusts the amount
fuel/air mixture available to the cylinder. An
opén throttle allows more intake of the mix-
ture, resulting in increased engine RPM and a
higher running spaed.

L{.“l-.'.f %F"EED Il |! ! !
5-" l " IF1I*

ot wiibew
fJfl
| e

O

HIGH SFEED “

- gy "ﬁ.,L_ﬂ;'_r-

et wahm i

X LS
ﬁ.’ﬁi’.ﬂ‘.ﬂg

* GLOW PLUG
The heated glow plug filament ignbta:_s the

piston. This rotates the crankshafi, and the
cycle is repeated. The glow plug, once heated,
is kept hot by the repeated combustion cyche.

i
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* RECOIL STARTER

The recoll zip starter i a manual method of
slarting a glow enginé by pulling tha rope
handle in quick succession, forcing the
crankshaft 1o rapidly rotate. The rope auto-
matically rewinds by the recoil spring in the
casing. An electric starter is also offered with
some models that use an electric motor for

+ CENTRIFUGAL CLUTCH
A centrifugal cluich remains disengaged until
the enginé reaches a spacified RPM. This
keaps the car from jumping out when the on-
gina is first started, and at idla. When the
proper APM is reached (by advancing the
throttle), the clulch engages and power is
transmittad 10 the transmission.

3. BRAKE UNIT

Maost full sized automobiles use the disc brake
system, and it is also used on R/C glow en-
ginad models 1o reduce speed; however, the
madel car system is synchronized with throttie
servo movemenl. The brake is activated when
anging power is reduced by moving the
transmitter control stick back, or the trigger
forward.

4. GLOW ENGINE FUEL

Use only the specified glow engine fuel for
your RIC model. Glow fusts contain Methanol
and Nitro Methane for combustion, plus
lubricant for @nging protaction.

A higher ratio of Nitro Methane can produce

higher power output, but will result in e
ging starting difficulties.

lﬁlﬁlllﬂhlrf};:j

Ml g

Pimwpr plprrasnty

Mitroy Mgthunes

Lusbriciund.
Castor oM Synihetic of
Engine lutricaton
e protecton

5. ENGINE STARTING
PROCEDURE

The standard procedure for starting glow en-
gines is described below. Always refer to
instructions included with your engine and/o

: 1'-_"""'-ﬁT .

1) Setl tha car on a box or support 5o that
wheels are free to rotale.

7 Install batteries in transmitter and receiver,
Switch on and check saervo functions. Mak
sure the throttle is at idle when the thrott
sarvo is at neulral.

(3) Fill fuel tank with glow fuel.

(4] Press choke button until fusl reachas
carburelor.

%) Connact battary to glow plug using
cabile/chip.
(6) Stant recoil or electric starter
*f difficult o stan, increase throlthe trim o
the transmitter 2 or 3 clicks.

7} When engine slarts, increase RPM 1o
about half throttle with transmitter thrott
control, 1o warm up angine. Go from idle I
half throttle two or three times.

(8) When idle has stabilized, remove glow plug
cau}uiﬂt‘{’ihﬂd rafurn throtthe trim 1O its originall
position.

6. STOPPING ENGINE

Engmmbnnmdbrmlhﬂ
cleaner and closing off air intake or b

exhaust; however, h.mlmmﬂnhghmgq i
and tank could damage intarnal componants.
It is therefore recommended that the e ,.
be run al idle until it runs out of fuel.

7. TUNING TIPS FOR GLO
ENGINED R/C CARS

Adjustiment of chassis components, such af
ghow éngina powerad R/C cars. Saveral point
unique to glow angined R/C cars are di
cussed below.

@MAKE THE BEST USE OF
ENGINE POWER
A simple, but effective first step in tuning yo

car is to replace the metalplastic bushings
with pracision ball bearings. This reduces loss



enging powaer from friction, and provides

tha most power from the engine.

IMPROVING RELIABILITY
AND ENDURANCE
sarheating is ofien a problem with glow an-

ngs. To reduce this, cut air intake openings
the body shell to help cool the angine.

aplace the sngina’s haat sink with a larger or

ore afficsent one. Sand andior debris in the
ol can damage internal engine parts. Install
fuel filter 1o prénvent this.

IFOR QUICKER ENGINE
RESPONSE

low engines produce usable lorque after
HMicient RPM is reached (ie. low torque at
» RPM). By using a lighter weight flywheel,

1he tirml resquined 1o reach high BPM is shorl-

a&d. This provides quicker throlthe response,

mproving acceleration. Make sure 1o adjust

- & & N L=

" enging’s needle valve and idle seftting af-

replacing a flywheel.

BETTER BRAKING

st like full sized vehicles, a glow engine RIC
ris equipped with a braking system. Brakes
» used often during running and wear fol-
ving prolonged use. Replace worn parls

n rsquired, Larger diamater brake disks,

ones of composite maberial are available for
mé cars, which prowvide better braking.

OBTAINING A HIGHER
ENGINE OUTPUT

15 nol recommanded to modity the engine’'s
/linder or piston, as this requires a high

gree of knowledge, experience and facili-

los, AN eashr way 10 obLlamn mong DoOWer 5 1o

2 & ghow fuel of higher specifications. Race
ented fuels inciude a higher Nitro Mathane
ntent and are on the markel. However, alk

ways refer 1o your anging’s instructions and
v its recommended fuel.

TO AVOID RUNNING OUT
OF FUEL

Een though refueling is not difficult, sudden

05 due 1o fuel starvation shoukd be avosd-

TGX-ME.1 TS CHASSIS TUNE-UP EXAMPLES

41003, 41074

3
§§

188 Low-Friction 41010 Ecric 53208
Aurrinum Dampse  Sanmor Lini

ed. To aid in this, a fudl leval indicator is
available from Tamiya lor their glow engined
RIC cars. A sensor monitors fuel level in the
tank, and when low, a lighl emitting diode
ghows alerting time 10 refusl.

8. MAINTENANCE

Glow engined R/C cars get sofled from ofl
rasidue afer running, dué to the lubricants
used in the fuel. Daily clean-up and main-
tenance is essential for optimum parfor-
Mmance.

@CLEANING CHASSIS

To remove the oily residue from chassis
components, an alcoholic cleaning spray is
recommended. Several types are available
from hobby shops; however, use only the
cleaner developed lor model use as other
types could amtack the plastic and rubber

components.

@ENGINE MAINTENANCE

The engine's internal components are ex-
posed to high heat, pressure and exhaust
gases during operation. If left uncleaned, the
oilly grime can cause rust and cormosion inside
the enging. Uisa an ol spray for cleaning. Re-
move the glow plug and spray directly inlo the
cylindar and carburetor alter running.
*'Vehicle components such as anging, mul-
fier, exhaust pipe elc. get very hot durnng use
and can causa burns if touched. Aliow 1o cool
before cleaning and maintenance.

@CHECKING GLOW PLUG

The glow plug is also subject 1o high temper-
atures and pressure. Perodically check and
replace when necessary. To check the plug,
remove it from the enging and connect it 1o
the battery with the cable/clip. The filament

should glow a bright red if good.

1020 VR-18S Dnver-Sire Hoal

SR

TGX 2-Spsed
Trlr-rr_h'l
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@AIR FILTER

A clogged air fiter hinders the supply of air 1o
the engine, resulting in lowered performance.
Periodically check and replace the air filler
element when necessary.

@SAFETY PRECAUTIONS
To avoid serious personal injury andfor
proparty damage, operate all remotely con-
irplled models in a responsible manner as
ouldined below. Ba swarg of your surround-
ings when operating any RAC model.
@Hever run RIC modals near people or
animals, Nor ush pHopke of animals as obsta-
@Nover run RIC models on the streot or
highway, &% i could cause or contribute 1o
sorous traffic accidents.

@To avold injury 10 persons oF animalks, and
damage to property, néves run RIC models in a
confined of crowded ansa.

@Ba aware ol your surroundings. Avosd run-
ning RIC models in omancnmant whisto nomSe
CRN GO JEBOMMSLND,

Btever run RIC models near heal and open
flame as it can Cause serous acckients.
@Running R/C models inlo furmiture or othed
inanimate objects will cause damage 10 the
objects and the FUC model.

$Make sure thal no one olse is using the
sama frequency &8 YOurs in your oporaling
arda. Using the same frequency al the same
tirmay, whthar il i driving, Ming, or sailing, can
cause hoss of control of the RIC modals,
nesulting n serious acckdents.
wlise only glow hued, Never use gasoling or
olhir fual a5 il can dxplods and burn, Causing
the warning on product prior 1o use. Imprope:
us of ghow fuel could resull in Senous injury
andior property damage. You are solely
responsibie for the sale use of the product.

@®HEAT, FIRE AND FUEL
SAFETY
*'Vehicle componants such as enging, mul-
fier, otc., get very hot during running and can
causs bumns if iouched
* Do nol louch ary of the moving pars, such
a8 drive shafts, whools, goars, olc. as these
MOERTING Parts Can CAUSS SerouS injury.
Lz only ghow enging fusl. Nover use gaso-
ling or other fudls as they can axpiods and
proparty damags. Lse fusl only in & wall vwn-
tlated arsa. Koop oway from hiat and flame.
Méver Tual of prme with batlery COnmBCied 1o
enging, Glow fuels are poisonous, Avold con-
tact with eyes and skin. Keep away from chil-
dren.

@AVOIDING LOSS OF

CONTROL

Top speeds of glow engined AUC cars exceed
E0krmvh and can be very dangerous if control is
lost. Tamiya's R/C Fail-Safe Unit (Item
Mo 45017) can halp provonl condrol loss. The
central processing unit of this system is
programmed o continuously monftor pulse
signals from the recelar. When radio nbir-
feranced of Noisa s dotecind, of i FBCENGT
battery voltags bacomas insulficient, tha unit
autornaticalty rotunns M S0re0s 80 Ehder rupLtral
pOSItion, proventing koss of control,

6Y




R/C SAILING GUIDE

Radio controlled yacht models can provide
the same enjoyment in  “conversing with the
wind™ as their full sized counterparts can do.
Using the natural energy of the wind, the
model glides over the walar, precisely con-
trolled by its rudder and sails. Following are
fundamental tips for operating in this elegant

L \ —

\L.-"I Bocm bang [ o W

1. RADIO CONTROL
REQUIREMENTS

A 2-channel radio, with a stick controllew
transmitter is required for R/C yacht models.
Two senos control the sail and rudder.

@Sail control servo:
;ﬁ;nnwﬂnmnmmmhﬂ

A small yach! model can be controlled by
standard sized servos, but a special high tor-
que servo may be required to control the sails
on a largar sized model. Consult your hobby
dealer 1o selact a suitable RIC system.

2. WIND DIRECTION AND
SAIL ZONE

The procedures lor RIC sailing are the same

as exparienced on full-sized yachts. A yacht is

capable of maneuvering as shown in the il
lustrations. Bear in mind that a yachl cannot
sail directly into the wind and there s an ap-
proximately 45 degree no-sail zone.

3. CONTROLLING A YACHT
MODEL

The sailing performance of a yacht is largely
influanced by the wind direction in relation 1o
its sailing direction. The wind direction varies
each moment. Control of the sall and rudder
obtains smooth sailing. always keeping the
direction of the prevailing wind in mind.

4. ADJUSTING MAST AND

SAIL
The sailing characteristics of a yachl can be
alered by adjusting mast angle and sail ten-
BIONS.

@®@WEATHER HELM AND LEE
HELM

Threa basic sailing tendencies are presant
when the rudder is straight (neutral). When
the vessal tends to sail windwards (weather)
with the rudder straight, the condition is called
a WEATHER HELM. Opposite 1o this, when
the vessel sails downwind [leeward), it is
called a LEE HELM. A vessel that sails
straight ahead s JUST HELM. Helm condi-
tions can be adjusted by mast inclination. In-
clining the mast forward (forestay) provides a
lee helm, while inclining it aft (backstay), pro-
vides a woather halm.

BSAILING DOWMWIND
Maxl, iy amiling doeevaing. Stesr the vesssl
dowrrwing uiing T rudioer. Grsduliy Spread e
s Becording W I Ve Foviment, st
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@ADJUSTING LEECH CURVE
(SAIL TENSION)

Proper adjustrment of your sails is essential in
order 1o utilize wind power efficiently. During
strong winds, the sails should be given exira
tension, and less lension during mild winds.
Adjust the mainsail by the boom vang, using
the adjuster. Extend boom vang rod for weak
tension and shorten for more lension. Jib sail
curve is adjusted by inclining or declining the
shoot adjuster on the b habyard.

Lsech curve

Standard  Swong wind

*Moisture can cause troubles with R/C sys-
temns and batieries. In particular, contact with
salt water can cause almost immediate cos-
roding of precision electronic circuits. Avoid
contact with water as much as possible;
however, in case the R/C unit and/or batteries
accidenlally get wet, immediately remove

Wilpak wieed

from the model. Drain and wipe off any
Aliow it to air dry in the shade. If salt
gets inside the R/C unit, remove the case
rinse with fresh water. Test the dried unit
to reinstalling in the model. Send to th
dealer/manufacturer for repairs il any
function is obsarved.

SAILING SAFETY
PRECAUTIONS
To avoid serious personal injury andior
property damage, operate all remotely con-
trofed models in & eSponSibie N
Phever sall RIC vossels noar poophe (Fwim-
mirsg, fighing, etc.) of animals, as il could
CAUSS A SSMHOUS ACCIdant
@To avoid damage to the vessel and prevent
accidents, do not sal RIC vessols in fast
micwing curmpnts of resiricted maneuvening
Y

s sail RIC vossols near full-sized boats
8% if could cause accidents.

@hever sall R/C vessels in harbors, ports or
traffic routes used by full-sined shipa/boats
as il coukd coniribule o BCCKhnis.

PSaling in woak of N wind conditions could
resull in loss of control of the R/C yacht
Friachid.

iAo saling in shaliow Walirs, Bmong walsr
plants or in areas which could have under-
water obstackes. Tho kel and ruddes of the
yacht model may becoma aentangled or
cawght.




2. MOTOR POWER SOURCE
x often used for

A NiCd battery pac
power in electric motor giders. Battery
specifications (capaciy. dimensions, weight

+ curtents for fight, and onco airborme can

Use only the gider's specifed battry for

*Tamiya's Tamiya N

\r aerobatics, loops, roll etc. by using

o
owever, can cimb o attude using s own
oo,

R/C EQUIPMENT
conventonal non-powored can
» controled by a 2 channel 2servorado and
5 type vanamitor. For a motor gider, the
motor tequires onlolt . thersioro 3.
‘channels or more are required. Some models

require ‘oquipment 1 obtain
rum function and performance. The
il

. hownon i meructon
 anual. Gonsutt your hobby Gealer for

#For Tamiya's Poak Spir

annel (or more) rado

+ 3 and an slectionc
std.

it gider a five
wih thvoo micro

C4 7.2/ SCAC battry and a DC Deta-Peak
quick charger.

3. OPERATION OF THE
MOTOR GLIDER

Onco you reach the desied alltude, cul the

power and the propellers wil oid back. The.

(BASIC OPERATION OF A MOTOR GUDER)

4. THERMAL HUNTING AND
SLOPE SOARING
concern ascendi

*RUDDER A

OR
AILERON CONTROL &evi

@SLOPE SOARING

become natural updrafts. Finding and
air




PAINTING &
DECORATION OF

R/C CAR BODIES

A large part ol R/C car enjoyment is in their
construction and running; however, final
finishing and decoralion can also provide
great pleasure. Decorating and finishing is not
only solf satistying, but an essential part of the
R/C hobby. A beautifully finished car even
seems 1o go faster, and if it has been modified
or customized, it will stand apart from the
othars.

1. PAINTING BODIES

Painting the body shell is the most important
single step in finishing the R/C car model.
Two types of bodies are used on R/C vehicles.
injection molded styrene plastic resin or
vacuum formed lransparent polycarbonate
(Lexan) body shells. The usable paints and
working procedures are very differant between
thase two types of bodies.

@®SOME PRACTICAL
ADVICE ON PAINTING

Plastic paints use organic solvents, and can
be harmful if improperly handied. Observe
and follow the manufacturars rules for safe
use and a good finish on the model.

* Ventilate while painting

Allow adequate ventilation in the painting area
while working.

* Avoid open flames

Some paints and thinners are inflammable.
Mever use them near open flame.

* Paint on a clear day with low
humidity

High humidity can cause a cloudy finish

on the painted surface. If possible,

paint on a clear day 1o avold this problem.

* Spray paint outdoors in a
windless area

A spray can delivers a fine mist of paint that

coats wide areas evenly. Spray paint outdoors

in a shady, windless area. Use a cardboard

box, newspapers, efc. 1o keep paint off the
surrounding areas.

@PAINTS AND RELATED
ITEMS REQUIRED

* Paints for injection molded
bodies

acrylics, and lacquers, can be usad in painting

injection molded RIC car bodies.

* Paints for polycarbonate bodies
Specially formulated polycarbonate paints are
required for painting these transparant body
or chip oM, even with the slightest shock to the
car body.

parts such as the driver's halmet, spoiler, door
mirrors, atc., which are added 1o the pobycar-
bonate body. Thesa plastic parls mus! be
painted with regular plastic paints and not
polycarbonate paint.

* Brushes and other implements

Paint brushes come in several shapes and
sires, such as flal or pointed brushes. In ad-
dition, you will nead the following when paint-
ing: Paint thinner compatible with your paint,
empty paint jars or trays, masking tape, scis-
sors, a modeling knife, clips or clothespins,
rags and newspapers, aic.

@PAINTING INJECTED
MOLDED BODIES

The highly detailed and lifelike bodies are in-

jection molded from styrene plastic resin.

Thay ara heavier and are mora easily
damaged in collisions at the track. Standard

plastic painis are used in painting these bo-
dies.

*Preparation

(1) A subassembly 10 be painted in one color
should be assembled prior to painting. Re-
move excess cement, fill in and clean up
joints and seam lines. Smooth the entire sur-
face using a modaling knife and fine abrasive

papars.

(2) Remove all dust and oil from the parts.
Wash them in a mild détergent, and rinsa well,
allowing 10 air dry.

Objects to be painted should be secured 10 a
base so that you have access 10 all areas 1o
be painted. For axample, make a loop of tape,
with thie adhashe on the outside, then seouns
the body to an ampty box or can. Small parts
should be painted while still on the plastic
tree, or by holding with a clip.

Smooth off joinds and seama.  Hobd small pars with oiip.

* Painting procedures

First paint the body overall. Add small details
after the first coal has complately cured.
Spray paint the large areas and brush paint
the details,

* Tips on spray painting

@Shake the spray can well prior to use. Test
spray to sea if it is propary mixed.

@Spray in one direction only, from a distance
about A0cm from the model.

12

@Aways usa a light coat over tha antire sur-
face, and aliow 10 dry. Repeat this proce-
duré bwo or threa times for a perlect finish.

@®When the distance between the can and
model is 1oo close, or 100 thick of a coal is
applied, the paint will run or contain small
air bubbles. In thesa casas, let the paint dry
for two or three days, then sand o using

face and respray.

Spray in one deection

* Tips on brush painting

@Thoroughly stir bottle paints using a metal
or grass rod prior to application. Do not
shake the bottle, as this causes bubbies.

@Select a suitable brush size according the
area o be painted. Use flal brushes for
wider arsas and pointed brushes for datails.

@Move tha brush in one direction only. Whan
the coat has fully dried, another coal ap-
plied in a differant diréction can be usad for
an even finish,

%1 a paint is 100 thick, add the exclusive

thinner for a smoother application.

Chad SOlE wilfy
the price coad has
Eompletely cured
*Masking
When more than one color are 10 ba applied,

the golden rule when painting nutnida BUr-
faces. Paint light colors first, lollowed by the
darker colors.

B EX.1 White siripe on 8 blue body

i) Paedl th whith & BTG widar hah e SinDs dolehid
and ket i dry completely. Mask off the siripe

B EX.2 Biue atrips on & white body

U Padnt ontiee Body whitle and allow b Oy Thoroughly

1 Complately mask Bh body with scrap papsr and taps,
g e BPNGE wivrmuiiond, T mﬂwﬂrm _ﬂn.-:r |

% For curved and irregular borders
If the edge between the two colors s curved
of irmaguilar, cover the area with tape and draw
the @dge liné on the tape with a sharp pencil.
Using a sharp modeling knife, cut away the
tape from where the edges are to meel. Be
careful not 1o cut the body.

h‘mmﬂtkhﬁ-ll

*Some tips on masking

When masking taps i3 nol propary appled,
paint will run undar the tape and mar the
surface. Press tha masking tape down firmly
with a finger nail for good tapa adhesion.
Special attention must be paid 10 recessad
body panal ines, projections and undulating
surfaces, plus edges and cornars of a body, i
thesa areas are masked.

# Cautions when overcoating

Experienced modelers and professionals
often use different types of paints to obtain
beotier results. When doing this howevar, you
must accept the fact that you cannol use
lacquer paints over acrylics or anamels. The
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wiih oné thick coat. Even if it is the same type
o paint, it will probably meit and ruin the un-
dar coating.

)PAINTING POLYCAR-
BONATE (LEXAN) BODIES
L .ght weight and toughness are features of
polycarbonate bodies. Painting these body
- hells requires special polycarbonate paints,
nnd the painting is done from the inside of the
tody. Therelore, different procedures are re-
quired than those for plastic resin bodies.

+ Preparation

Some polycarbonate bodies’ outer surfaces

ara coverad with a thin vinyl protective coat-

in7. Do not remove this coating until just prior

xappfw-nﬂwdmaﬁmuﬂm
Cut away excess areas using a sharp
modeling knife. Scribe one or two strokes
along the outline of the body. Bend along
the scribed line and the area will snap or
tear off. Use only a very sharp knife when
scribing, as a blunt knife causes more in-
juries than you can imagine. For curved or
complicated outlines, use curved SCiSsors
for plastics.

! Wash the body thoroughly with detergent
to remove the oils, then rinse well and al
low to air dry. As paints are applied to the
inside of the body, concentrate washing
mainly on the inside surlace.

+ Mask off the outside when spray
painting

V/hen spray painting a polycarbonate body,

cvarspray will mar the outside surface. To

pevent this, the outside body shell must be
complately covered. Use scrap newspaper
€', 10 cover the wide areas, holding in place

w th masking tape. If the body is already pro-

b led with a vinyl coaling, outside masking ks

nol Necassary.

» Mask off the window areas
Windows of car bodies should remain trans-
parent, 20 masking is required. Mask from the
inside using paper tape. Some kits include
masking seals for the car's windows when
P inting.

* Paint the details first

A5 paints are applied from the inside, but
Viorwid from the oulside, the first coal will be
tha outermost color on the finished model.

You must be careful when considaring the
order of painling colors. Color application
should start with the details, just the opposite
from painting styrené bodies.

* Paint darker colors first

When more than oneé color is 10 be used,
apply the darker color first. The masking
procedurd 5 also done In reverse,

B EX.1 Blue strips on a while body

pa— E— —
1 WAt S e anted Ml furfhoed, sucepd bor ik
sENpE, BN pasnt Bl
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B EX.2 White stripe on a blue body
Ul.“l:ﬂ'llh- L] A-"'I-Haﬂ"-u hr:-iwl-:-:- l.r-:l|:-||.-ﬂl
P ks By Baluss
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it a lighter color is applied first, foliowed by
a darker color, the overcoaled area of the first
color will be darkenad when viewed from the
outside.

TAMIYA MASKING TAPES
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@AIRBRUSH PAINTING

Airbrushing combines the advantages of both
brush and spray cans. By utilizing its features,
a variaty of painting effects can be achieved.

+Paints can be mixed to make
custom shades

Airbrushing uses bottle paints, so blending

and maiching colors 10 your desires is easy.

*Fine lines can be done

Airbrush painting is done by spraying misied
paint onto the surface, jusl like spray Cans.
Howewer, airbrushes can spray lines of about
1-3cm and even down 10 Tmm in S0mé Cases.

@NECESSARY ITEMS
An airbrush system consists of the handpiece,

compressor and the connecting hose.
Propellant cans can be used instead ol a
compressor, bul their duration lime is Emited,
and they must be disposed of whan amply. In
the long term, a compressor will ba more
economical than cans.

* Tamiya's “Spray-Work™ portable airbrush
system uses a Ni-Cd 7.2V batlery as its power
source. It can also be operaled from house-
hold current, using a compatible AC adapter.

2. MARKINGS

Decal and stickers are another important
aspect in finishing car bodies. In addition to
kit-supplied stickers, a wide selection of op-
ticnal stickers is available on the markel. One
of a kind markings can also be made using
seil-adhesive sticker sheels.

@TIPS FOR APPLYING
STICKERS

Although the applicalion S86ms @asy, wrin-
kled or out-of-position stickers mar a model's
final finish. Complately rémoving the backing
from the shicker prior 10 applicabion will result
in wrinklés or bubbles. Follow these proce-
dures:

11 Gl Whed SRR l:n:v:-;.-hml-:-nlda-:lqu
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3. MORE DETAIL AND
CUSTOMIZING

magazing and glue it in the heimet. Make
openings in the front grille, air intakes, etc.

@FUEL-PROTECTIVE

TOP COAT i
Some polycarbonate paints 1_"‘,:“'
arg damagid with

from Tamiya. Simply apply &
v the entire dry painted sur.
tace, and it will protect the fin.
ish from glow fuels.




It is recommendad to refrain from running
your car in the rain bacause the radio control
mechanism is lable 10 ba aflected by waler.
However, races may be held in drizzée. It is
nacassany o have some basic knowladge of
driving in the rain.

1. DRIVING TECHNIQUE IN
THE RAIN

Although a light drizzle may seem 10 augment
grip slightly on a dried off-road track, any track
will become more shppery when it gets wet. If
an on-road circuit becomes wel, its surface
grip will be axtremely low. Tha sama thing can
happen in off road racing during or following a
haavy rain.

@AVOID QUICK ACCELERA-
TION/DECELERATION OR
SUDDEN STEERING
CHANGES

Any wel race track is very slippery, S0 cars
may spin even when they accelerate al the
starl. Quick acceleration, quick decelaration
and sudden sleering are taboo. In comering,
keep the steering angle of the front wheels as
little as possible so that the tuming radius is
large.

@AVOID RUNNING
THROUGH WATER/MUD

PUDDLES

Whan there are puddies on the racecoursa,
avosd them even i your car has 1o make a
datour. H you attempt 1o drive through deep
waler, the radio control gear may gel wet and
your car will be siowed by the resistance of
waler. Furthermore, your car may skid out of
control.

2. WATERPROOFING

The radio control mechanism, particularty the
recever and senvos, containg precision elec-
tric circuits carmying weak alectnc currents for
control. If water enters the mechanism, it may
causé a short circuit which often causes
damage 1o an electric circuil and makes it
impossible to control the car. If a wet alectric
circuit is kept electrified, its fine wiring begins
o cormode gradually by chemical reaction and
may ba broken even by a slight shock some
time later. Such a circuit may become un-
repairable. Theralors, the radio control
mechanism must be made waterprool. i the
weathar forecasts rain on the day of racing, it
is necessary to make the radio control
mechanism waterprool in advance.

@RECEIVER

The radio control receiver is most subject 1o
ba atfected by moisture. To waterproof i,
wrap in a vinyl or rubber bag, and firmly close
the bag with a tie wrap or rubber band. Air

inside the bag may bé damp, 50 do not leave
the receiver in the bag for long periods, and
remove aftér use. it is advisable to apply sili-
coné sealant of rubber cement 10 the roceiver
Cass punts,

Tin witied Sermby with Fryon
bared o ruteee band

Rubiber bag -~

@SERVOS AND SPEED

CONTROL

It is difficult 1o put servos into vinyl bags be-
cause they have moving parts. An electronic
speed control in a vinyl bag may hinder heat
dissipation. However, al least fill the cable
holes and case joints with silicone or rubber
cement. A mechanical speed control can be
covered with a rubber bag. Mount an elec-
tronic speed control where it would be more
difficult 1o get wet. ;

Fill gt

Sarea

@Ni-Cd BATTERY AND

RECEIVER BATTERIES
Batteries are liable 1o become affected by
waler. Seal the cable hole on the Ni-Cd bat-
tery pack. Wrap the receiver ballery case in a
vinyl or rubber bag.

@®SWITCHES

Mova the recehver switch 1o a position which is
less liabla to becoma wel, and apply sealant
to its cable joints. An application of Tamiya Oil
Spray will also help 1o waterprool the swilch.

3. SETTINGS FOR A WET
TRACK

Any wet on-road track is extremely slippery,

and a wel offroad track will becoma muddy

during tha race. A different gear and suspan-

sion sefting will be required for a car on a wel

surface.

@®CHOOSE A HIGHER GEAR
RATIO

Whila running on a wet, muddy off-road track,
mud will stick on the tires, suspension and
chassis, resulting in additional weight, highar
resistance 10 all rotaling parts and a heavier
load to the motor. Choose a smaller molor
pinion gear than usual. This will provide more

power 1o cope with the additional loads. A
highar goar ratio is also preferabla lor on-road
cars by reducing the car's top spead, as it will
ba more controllable on shppery surfaces.

@PUT PRIORITY ON
OBTAINING GRIP

Lising high grip tires is the first step in sefting

up a car for wel surface running. Suspension

should be sel softer and the wing or spoiler

should be adjusted 10 oblain as much down-

force and traction as possible.

@MAINTENANCE AFTER
RUNNING

On a rainy day, the car gets very wet and dirty,
and it B almosl impossibla 10 prevent water
from enlering the car. if it is left as i is, the
chassis, elc., may rust and the radio control
meachanism may develop unaxpacied trouble.
Afer using the car in rain, be sure 1o cany out
mainienance as so0n as possible.

@MAINTENANCE OF CAR

BODY AND CHASSIS

Wipe water off carelully with a solt cloth. The
chassis, in particular, should be taken apart,
the axles should be removed and thoroughly
dried. Ol anew all moving parts because their
oil has probably been washed away by waler,
Adhesive fixing of the sarvos, elc., may have
been weakened by water. It is recommended
fo rafix tham with new adhesive. Tamiva
Spray Oil gets under water and protacts metal
surfaces. Use it on moving paris.

o )
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@MAINTENANCE OF RADIO
CONTROL MECHANISM,
ETC.

Remove all the connectors and wipe off waler
from the whola machanism. Then, rémove i
from the car and dry it in an airy place in the
shade. If the receiver is wet inside, remove the
casing, wipe off water, and dry in the shade.
(The receiver must be handled with care.) If
tha recaiver is wet inside with muddy waler or
salt water, carefully rinse it with clean water.
After it has dried completely carry out a per-
formance test. If it doas not work, have it
sorviced by the manufacturer or his agent. As
for the slectric molor and speed control
swilch, it is recommended to apply Oil Spray
of similar after carefully wiping off all water.
Also dry the battery thoroughly.
*The RC mechanism conlains precision
electric circuits. Do not attempt 10 take it

apart.




ADSPEC G301 FM 3-CHANNEL
1ADIO CONTROL SYSTEM

SYSTEM

N IDEAL PARTNER FOR YOUR
LOW ENGINE R/C ENJOYMENT
1is radio control system is suitable for use
th a glow-engined R/C car model. Using a
iise-resistant FM radio, the system is
uipped with digital proportional 15t and 2nd
annels, plus a 3rd, 3-position auxiliary con-
i. The sel consists ol a wheel and trigger
pe transmitter, two semnvos, recever and
-eiver battery case. The receiver can con-
i up to 3 servos, of bwo servos & an elec-
ke spaed controller (requires an additional
itaba servo or electronic speed control).
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X ADSPEC G301FM

1E 3RD, AUXILIARY 3 POSITION SWITCH
|OVIDES A BROADER APPLICATION

a8 system is equipped with a non-propor-
nal 3rd channel. With an optional electronic
agd control, the system can control the
tire lunctions (throttle, steering and shifting)
Tamiya's 1/14 R/C tractor truck models.
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ADSPEC...SNUG-FIT TRANSMITTER
FOR THE RACING EDGE

Adspec “Advanced Specification™ is a radio
control unit designed especially for 1/10- 112
scale electric powered R/C models. Tamiya's
radio control modeling technology is fed back
into this precision instrument for perfect con-
trol of your model. The Adspec R/IC unit is a
partner you can rély on when you're out there
on your own. Get the utmost performance
from your radio controlled models by use of
this highly sophisticated R/C system.
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SAVE WEIGHT AND SPACE

USING THE C.P.R. UNIT

This Control Processing Receiver (C.P.R.)
unit was developed for 1110 and 112 RIC
cars, bul can be used with boats and aircraft
without modification. The compact unit con-
tains a high capacity, amplifier boosted alec-
tronic spaed conlrol, recenver swilch and
separate servo, Maamum currént capacity.
160A constant, 640A momentary. Size is 60 x
45 x A3mim.
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CP.A. UNIT P.160F SPECIFICATIONS
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Poswer suppiy T2 - By
Capmont ConsUrmgion S0erl, PwllP BrvD COnresCie
BATTLITY DR anad a2 ke
hasrudirey Capiadity 1804 constant. B40A4

Crermabrisacens 60 x 45 x Jmm
Weight Appron. g

Tamiya Ni-Cd batleries utilize the tab-less
system for oblaining the utmost current flow,
resulting in swifter, more powerful accelera-
tion and highar total parformance. If the bat-
tery is handlad correctly, it can be recharged
more than 500 tmes. This makes it very eco-
nomical, even though the initial purchasing
price might seem high when compared to dry
cell batteries. As a power source for R/C
moadels, Tamiyva provides Ni-Cd batteries
ranging from the standard 7.2V 10 the high
power 8.4V compelition batiery.

This is a Ni-Cd rechargeable battery pack
suitable for a wide range of applicalions. It
consists of six 1.2V-1400mAh celis that fea-
tureés superb charge and discharge charac-
teristics, It can be salely recharged over 500
times under normal handling and operating
CONAdMONS, and S axthemaly SoOnOMmtal,
ibicrmiral capacity {5 Pouts) — 1800rAh idomenal vokage
= 7.2V @Fnal dichange voltage — &.0Y iStandard
Ellrgng curtend = 140mih BStendard chargng Bre —

o 18 hours @ Temparatue range — Dischargs: - 20°C 1
+ B5*C, charge: + 10°C 10 + 40°C, Presrvalion: = 30°C o
+ 45°C — 134 1 47 x 2 PWeight — Ap-
Frox 310g

TAMIYA Ni-Cd

72V4700mAh

RACING PACK SCRC

506

TAMIYA NE-Cd T.2V-1 TO0emAh
RACING PACK SO

This Ni-Cd rechargeabla battery pack was
daveloped exclusively for use on tha electnic
powered R/C models. It consists of six large
capacity 1.2V-1700mAh cells connecied in
sanes. 115 excallent internal curmant flow ana-
bles a swifter acceleration for your R/C model.

bl Cagucity (3 Pours) — 1 TO0mAR B dominal voltage
— 7.2 @Final discharge voltage — 8.0V @Standand
charging curnenl — 1 F0mAR iStandand charging tims - 14 0
18 hows B Temporature range — Dscharps: -30°C w
+ B5*C, Charge © & 10%C 0 + 45°C, Presonabor: = 30*C o
+ 45°C iPpDimensions — 13 x 47 x Z5mm Peght — Ap-
proa. M80g
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This is a high performance battery that
produces tremendous power for the serous
competitor in the radio control field. Seven
large capacity Ni-Cd cells are arranged in a
space saving flat format. The battery is
equipped with a circuit breaker for safety and
¢an be lully récharged in 14—18 hours using
an AC charger.

ihaceminad capacity (5 hours) — 1 200 Wt
= 4% Fnal dacharge woltage — T.0W iEStandand
chargng currenl — M60mA Siandard
1d - 18 hoors T emperadurg

Tarega
*wam-wﬂmw - M+
o o+ 335G = 160 x 40 x Zenwrm @PNeght —
s IT0G

Tamiya's DC Delta-Peak Quick Charger will
salely and rapidly charge Mi-Cd 7.2V Racing
Pack Batleries using your automobile 12V
battery. The automatic peak detector enables
the battery 1o be fully charged without lear of
overcharging. Charger dimensions aré 152 x
92 x 45mm. Comas with charging cables and
clips.
R rargeabls balterdd — Tareea MeCd T 2V Rladng Pack
batiories Poeer scurce — 38 Amp 17 Vol O babery
| ErTRET e — 30 minutes for VTOOSCR, 24
g loxr § Temporahute rangs — 0C o « 40°C
EChargng capacity = Dely-paak detecied 1005 momnal
. s sudcrnale chardges b0 Bckdes e quisc chad-
ing ﬂu-rn OO iy Bemabr Ao ol A

wpdom 'I!'d'nM'l:-lErrm[-l'mllplhua.r'd
mﬁnt.ﬁ'ﬁ-ﬂ'ﬂ—iﬁm 5600 @Ewcircal cabls lengeh
== T Chargirg Cabie length = Hcom

To prolong the life of your 7.2V Ni-Cd Racing
Pack Batteries, they should be fully dis-
charged prior to recharging. Tamiya's Auto
Discharger will salely accomplish this. Just
connect a depleted Ni-Cd battery 1o star dis-
charging. The indicaior lamp will automatical-
ly turn-off when it is sufficiently discharged.
Average discharge time for a depleted baltery
is approximately 1 hour.

PUlsahis baneries — Tamia M-Cd 7.2V Pacing Pack bat-
bisriant ONSC haipgingg currenl — Appece O 48 dvragn cis-
change tme — Appron. 1 hour for a depleted baftery
B Tarmperataie rangs — 0P C o + 45°C iincicston lemp = 08
whils dachanging. and i sulomatically burns 0F whan baflery

is haly dischargod. @Vokage defecing mAc-cul Circulty o
BT A A AT G



Tamiya Spray Oil is an oil which utilizes a
modacular chemical formulated compound, in
the U.S.A. which has proved eflective as a
long lasting lubricant. As it has Strong perme-
ability, spraying on bearings, within gear box-
a8, moving shafts and suspension parts,
providing a smoother and lass friction opara-
tion of all moving parts. It will also displace
moisture and ensure longer rust free opera-
your cars have been running in the rain or
through puddies. spray Tamiya Spray Oil onto
the chassis or other melal surlaces. This will
penetrate between the waler and the metal
surface 1o form a layer which helps to dry up
the surface and also protects the metal from
nusting.

T -.-d_l
2 x LIUID THREAD LOGX

It is essential thal this liquid thread lock be
apphad 1o all nuts and screws when the modal
is assambled. This hquid s nol a ghue, but a
securing agent. It will prevent screws from
working loose, which will happen if it is nol
used. It is very effective and easy 1o use. Al
any time, screws can be loosenaed or removed
for maintenance or repairs by using about
hlrh:& the force required when thay were

originally tightenad.

SWITCH LUBRICAIT
RSLITGH LUBRIGHTT S

Your spaad controller, in order for it to do the
job proparly, must work smoothly and
respond to the slightest movement of the
transmitler control. This switch lubricant will
provide you with a spead controller that
responds cormectly each and every time. The
lubricant also helps to suppress the arcing
that is always present, in any high current
fiowing switch, and will prolong its life far lon-
ger than expected. This switch lubricant is
also safe with plastics and the 10g tube is
easy 10 use. Remember, your spaed con-
trofler i Nt in imporance 10 your stearing.,
s0 usd the lubricant periodically to &nsure
proper parformance of your R/C car and 0
prolong its life.

BALL DIFF GREASE

.

_um“
This is the most effective grease available 10
R/C enthusiasts for their ball type differential
pear units. it is specially formulaled 1o prolong
component life while maintaining the proper
transmission lorque. The long nozzle on the
tube allows sasy application. MOTE: Use only
on ball type diferential gear wnits.

!
%
This grease is formulated using Boron Nitride
particles, and s ideal for use on electric po-
wored R/C vehicles. it should be applied 10 all
bearings, shafls and gears. it mantains its vis-
cosity throughout a wide lamperalure range.
Ceramic grease will substantially prolong the
e of your R/C vehicle and keep it parforming
al its best. Each tube contains 109 of lubricant,
and the long nozzia makes it easy 10 apply the
propar amount in those hard-lo-reach ansas.

This spray is extramoly eflecthve when using
on giow engingd R/C models. Directly spray
into carburetor or plug hole. The specially
formulated ol has an excallent lubnicating af-
fect and protects engine components from
rust and corrosion. it does not attack plastic,
80 it can also be used lor lubricating plastic
parts, 100,

TAMIYA RC CLEANER SPRAY

GRUB DRIVER 1.5mm

This is & handy claanar spray for usa Wity -
dio controlled models. Dirt and ofly grime can
ba spray flushed, making mainl@nance
chores easier. Spray comes with extension
lubing 10 allow spraying in tight spots. Wipe
clean using cloth or brush for better results.

76

TV
CRAFT TOOLS ©

SIDE CUTTER
FOR PLASTIC (740

This is a precision side cutler for removing
parts from a plastic sprue without damaging
the paris. Developed exclusively for plastic
modeling, the impact resistant chrome va-
nadic alloy material was chosen lor long lile.
High quality vinyl covering assures good grip.

LONG NOSE
WICUTTER (72D0:2

These quality long nose radio type pliers, with
cutter, will come in handy during radio control
kit construction. They araé of high strength
steal with a quality finish for long life. The
cutter is capable ol cutting 2.6mm brass wire
or 2.3mm steal wire, High quality wvinyl cover-
ing ASSUres a positnve grip.

CURVED SCISSORS
FOR PLASTIC (7400

—

Thesa are quality scissors thal will come in
handy whan trimming polycarbonatle bodies
of R/C car modals. The curved blades anable
BAsy access o polycarbonalté body cunes,
and are made of high quality stainlass steal
for strength and long life. They can also cut
plasticsheel up to 2mm in thickness.

(4 ] SCREWDRIVER No.2 L

/

| *) ECHEWDHWEH No.1 M

i

] SCREWDRIVER No.1 M

=
HUT DRIVER ¥mim

J :l.

|

|

HL.IT L}Hl‘u"i R 5.5mm

1

I o 1

|

Thesa quality scrsw- & nut drivers are a must
during radic control car modal construchon.
The impact resistant chrome vanadic alloy
material was chosen for long life. The origi-
nally designed pentagonal grip molding is of
acetylcellulose that has excellent durability
and assures a firm grip when wanted.

HEEDLE NOSE PLIERS
wiICUTTER (74034

These quality pliers with their long slender tips
come in handy during R/C model construction
and other fine crafl applications. The pinching
surfaces of tha tips are finished flal, o avoid
marring the object during holding. The cutler
is capable of culling 1.4mm sléel wire,

2mm E-RING TOOI

4&mm E-RING TOOI

Thesa tools are axtremely uselul dunng con-
struction and maintenance ol R/C models.
The unique shape of the specially designed
tip makes it aasy o connect and remove the
tiny E-rings. The tip is tempered for long life,
and the handle is coverad with plastic for a
firm grip.

TAMIYA CRAFT KMIFE (74013

This is a compact and inexpansive hobby
knife, suitable for models and crafts. You can
keap the tip sharp by snapping off the worn
blade. Blade replacement is simple and quick.
Synthetic rubber-ike covering assures a good
onp.

DC SOLDERING IRON

Tha power source for this compact DC sol-
dering iron is a standard Tamiya Ni-Cd 7.2V
Racing Pack batiery, providing portability and
speedy soldering chores. Connect up a
charged battery pack, and the tip will ba ready
for use in approximaloely bwo minuies. A must
for maintenance at racing sites.

DIGITAL
MULTIMETER

This compact, hand held 100l allows you 1o
measura electric curmant up 10 250 volts AC or
DC, 20 Mega-ohms of resistance, and/or
conductivity, by switching the function dial.
Comas with a handy pockelsize case. This
portable device is usetul both in and outside
the hobby field. Consists of two lest probes, a
function dial, plus a digital desplay wincow.
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ACRYLIC PAINT PAINT MARRER [FOR POLYCARBONATE
Tamiya Acrylic Paints are made from ;mmmmw::

For brush and spray painting. Each bottle
contsing 23mil. There are 19 bright colors 1o
beautify transparent polycarbonate body
sholls of your cars, plus an ant-iupl pro-

lective Iop-coal for use with Qas-powered
RIC models.

Being water-soluble, the paints can be OF PLASTIC AND OTHER MEDIUMS.
complotely removed from brushes and other | Shake paint marker well first, then push Bp
imphamonts with plasn waber il done prior 1o |

| sgainat & frm suriace 1o broak soal and = ARer the paind has cumed, B & resistant 1
drying. Afer the paints hirve cuned, they ane | start paint flow. Tamiya's Paint Marker on- | 0lls as well as water. It is extremely durabie
pormangnt and walor will have no ofleci on | sures you of sale, sasy painting without | and long lasting, As these paints wero
the finished surtace. The large, hearsy glass  brushes and massy cleanup. spacially formulated for car bodies, the
botthos ane stable and dfoull 10 Lpset, and paint fim has good elasticity aler curing
tha large CAps & aasy 10 open and closs. | UNIGUE FLAT CUT PEN TIP FOR and is not Eosly 10 pesl o chip off when the
With the caps molded in the same color of | PAINTING OF BOTH HARROW AND body feces during colisions. For use with

the paint, & B oasy 10 Sekact the shade o
color desined quickdy, Thass colors ane idoal
for baginners and young children just got-
ting info the hobby, as thoy are sale and |
prowade an exccallent finsh '

somi-gloss color, mix 10 parts paint |

| those special applications. rrix sasdy b0 match any hus you desire. As
EXCELLENT WHEN TWO OR MORE tha painl & applied from the inside, but
mmmmm|mnmmmm-u viewed from the outside, paint the dark
EFFECTS. | ACRYLIC PAINTS. colory first, followed by the Eghter shades.
Overpainting in two or more colors, such s Enamal paints can be applied over acrylics | Whan using masking tape, nemaove the tape
is qguite sasy as the propainted | and Iaoquars, 50 the Tamiya Paint Marker | prior o the paint complataly dnying. dus 1o

base color, whon dried, i permanent and | can be used 1o detall stripe. lettering and | its and tendency

painl should want to pesl away when
resTicring the taps, run & sharp hobsy lonile
along the tape edge. The tape will then
com off cloanly without remcing the: paint
| e the Surlace. VWhen spray thin
by adding 4 parts of acrylc thinner 1o 10
parts of paint. Tha thinner is also usetul for

. hasarey coat, and the drying Sme will bo | SAME COLOR MAMES, SHADES removing cured paint from brushes and

conssierably kessensd . NUMBER AS TAMIYA ACAYLIC PAINTS. unwanied areas.

srMarved use lBOguer paints ower acrylics. | Color names and numbars of tha Taméya

*&muummuww|mwmm¢1mm o This painted surlscd will remain vulners-
ot fries | paints, and the color toning botwsen tha bt b0 scraichos mnd marming until cunsd,

drMix paint by gently stiring. Shaking bot- | two is admost perfiect. Excellent gloss and oven though tack free, for about 24
e il Caiesy bubblos. | ikt hours.
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