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ENJOY RADIO CONTROL

A great number of people today are enjoy-
ing radio controlied models. They find ex-

plastic bodies of the sizes are also available
at the market for variety's sake. However,
most of them are of toy quality. Itis not easy
10 assemblo and adjus full-ledged models

citement in the pr and a)
cellent manguverability of these mad
Same people enjoy :uslnmlzmg to in-

of ize,
on. 1/12 scale cars are mast sultable for a
modeler whose intention is to enjoy full

crease ther
organize races and compemlon Al of
these categories offer

unit, which was once a very expensive
gadget, has come to be within a reason-
able price range as the science of electron-
ics has advanced. Also new car and air-
plane kits are coming on the market one
aftar another in increasingly refined form.
The radio controlled electric car models
are becoming more popular among not
only novices bul also skilled modelers be-

controlled carsand from time
lo time to participate in offi
tion. For the present, most radio controlled
electric cars are scaled after real racing
cars, Some off-the-road buggies in 1/12
scale have been put on the market, and the
variety of electric cars seems 10 be widen-
ing all the time.

DIFFERENCE BETWEEN
RADIO CONTROLLED
MODELS AND TOYS

Thnr. are many radio mnrro\lsd toys sold

cause of high parformance in spite of their
easy handling. Many

tracted by the exciting operation and rea
ic make up of radio controlled electric
tanks, (oo,

This guide ook is compiled to focus on the
fundamental knowledge of the radio con-
ollad glactr{z modal cars, onl ivia'of ax:
semblya

i ol (oy piecucta ln rero

capability

course, some of them are close to the border
line between models and toys. A conclu-
sive factor s that the toy is always sold
in the form, while the model is

niques, snd on racing, e hope that
the book can be instructional and help you
enjoy the sport as well.

1. RADIO CONTROLLED
MODELS

Radic controlled models are nothing but
models remotely controlled by radio sig-
nals. S0 most operaling models, if they are
big enough to mount radio control units,
can be converted for radio control. Radio
controlled models are classified under
kinds of power units; thera are anes with
gas powered engines, with electric motors,
with steam engines, and ones with no
power units like sailboats and
There are airplanes, helicopters,
racing cars, buggies, tanks, boats and
some others, each of which has many
fans.

However, as for the radio control units,
most of them in usa today are fundamental-
ly the same; thay are the digital propor-
tional type, although their capability varies
from unit to unit.

2. RADIO CONTROLLED
ELECTRIC CAR

The ideal radio conlvol vehicle for a navice
. And

presented ina kitform with components un-
assembled which are left to you to finish, no
matler how little the assembly may be. So
the model may be finished in varying levels
of performance abillty according to the skill
the assembler. Also, they are able 1o be

Racebvae
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tem cansists of a ransmitter which isto be
operated by a modeler, and a receiver and
servos which are mounted into the model,
and power supplies for the units. A trans-
mitter functions as control box, fitted with
operating sticks and trim levers for fine
adjustment. When the trans:
eration, it emits signals by means of radio
waves. The signals are accepted by a re-
ceiver and sent to servos, which translate
the signals into mechanical movements, A
servo motor in the servo rotates in either di-
rection at some velocity for some duration
of period according to the signals given.
The mechanical movements are pul oul
from a serva horn 10 a model unit 1o be con-
trolled. Thus, the whole model can be manip-
ulated. The word “proportional” of “dig-
ital proportional” indicates that a model is

available on the market. This is another
phase of attraction of the model-level prod-
ucts.

RADIO CONTROL SYSTEM
When you have bought a model, a radio
control system designated for the model
should be purchased separately which
then is to be installed Into the model,
such as an airplane or car.

Most predominant radio control systems
on the market today aro the digital pro-
portional type. In short, they are called a
radio. For radic controlled electric cars and
tanks, a two channel digital proportional
system Is used.

1. MAKEUP AND OPERA-
TION OF DIGITAL PRO-
PORTIONAL

The digital proportional radio control sys-

to the deg

slicks of the. transmlm:l are moved. When
you move a stick quickly, the servo motor
rotates quickly and the servo horn moves.
quickly. When the movement of the stick is
stopped halfway, the mavement of the ser-
vo hom will also stop halfway. In other
words, you can control a model car at will
by manipulating a stick of the transmitter
quickly or slowly, to full range of throw or
halfway: the mavement of the serve horn is
hooked up 1o be transmitted to, for in-
stance, front wheel of the car. This charac-
teristic of movement has made the digital
proportional radio cantrol system the prin-
cipal type in use today.

2. THE NUMBER OF
CHANNELS

—THE NUMBER OF
CONTROL OPERATIONS

The number of channels of the radio
control system indicates the number of

modeler
yet, because of me.r hxgh performance, a
number of adept modellers organize races
of the electric car in many places. In fact,
throughout the world the radio control

electric car has the largest number of en-
thusiasts. As a result, there are many kinds
of these models on market, from large
ones of 1/8in scale to the smnllnr 1/24. The

s\va\y manufactured by arela i ncar

In mu e o1 118 scale, there are less vari-
ety of carstyles and races are less frequent-
Iy held. As for 1/20 and 124 scale, many
kinds are seen on the market and spare




operations to be controlled at a time. A four
channel digital proportional system will
employ four servos to cantrol four different
types of action. The radio controlled elec-

5. SAFETY, REGULATIONS
AND OPERATIONAL
BEHAVIOUR

Some modalsof alrplanes,

tric car controll-
edin two ways, speed control and steering
control; therefore. a two channel radio con-

racing cars and boats powered by gas en-
gines can achieve speeds of over 100 km/h.
1t can cause serious trouble if they should
lose control in the midst of operation; it

radio controlled cars can attain speeds of
30 km/h. Be sure to abide by the rules stat-
ed below and be careful not to endanger or
annoy others:
*Do not use the streets for running
model cars.

*Do not children orin

trol system is 1o be employed. In tha pres-
ent market, radio control sytems are avall-
able with up to eignt channels. The two
channel type, though the most fundamen-
tal, is enough lo control cars, tanks,
boats, and gliders, except gas powered
model airplane (which usually require over
three channels).

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

Radio waves are used very widely in the
sociaty and aro very important for medical
emergancy, police and military, let alone
radio and TV broadcastings. If these radio

aves should be interfered with, obvious
problems could develop. Therefore, spe-
cific frequency radio waves for ditferent
purposes are regulated 10 be handled by
qualified personnel for the purpose of
avoiding disorder. Thus a number of fra-
quency ranges are designated for model
radio control, and any other Irequency
ranges than the allocated ones should not
be used under any circumstances.

4. FREQUENCY BANDS
This phrase “frequency band" is used to de-
nole the frequencies of radio waves. A re-
ceiver of the radio control system will ac-
cept signals emilted even from another
transmitter, if the frequency used happens.
to bo the same the servos wi
jputin motion. In other words,
systems on the same [requency will re-
spond 1o each other, thus causing them to
EO Wl of control. However, a number D[

quency bands can control many oEiats)
Hence, it is recommended to employ radio
control systems with dispersed frequen-
cies 1o avoid interfering with each other
when organizing a new racing event.

crowds.
*Avoid radic interference.
*Inspect your transmitter, receiver and
models prior to operation,

RADIO INTERFERENCE

IS DANGEROUS

Signal waves of radio conlrol systems
sometimes reach aboul 2 kilomelers ln the
ANl Mool will be intertaned

sl
IS e

air and over 300 to 500 meters on the
ground. When there is another petson op-
erating a radio control unit, compare the fre-
quency of your radio control unit with his.
Avold tha possibllity of interference; op-
erating radio control units of the same fre-
quency will inevitably result ininterference
and get your model out of control. In such a

*l!l rldiu controlled models, the fixed fre-
$ are used commonly among cars,
mrpm es, boats, and any other kind of

model. So radio interference will occur so
long as tho same frequency is used reg
loss of the difference of types of model

other
trol units will interfere with your radio
control model.

CHECK UP INTERFER-
ENCE

Adavice called a “monitor” can be used for
detacting radio interference. There is an-
other simple way: get your transmitter away
from the model at some distance, and
yourservos.
move sirangaly, interference can possibly
be recognized. While operating your mod-
els, if you recognize any sign of interfer-
ence, stop running and check the cause.

6. POWER SOURCE
Two different battaries are nacessary for
the radio controlied electric car: ona is for
©operating the radio control system and the
other is for driving the car motor, For the
radio control unit, about 12 “AA™ (UM3)
Sllﬂ dry batteries are uded in most cases
ind for powering the motor generally bat-
{ories of 3 ditferent types can be used.

HOW TO SELECT AN ELEC-
TRIC SOURCE FOR POWER-
ING CARS

Either dry batteries or nickel-cadmium bat-
teries can be used for the power source of
radio controlied electric cars. There are
two types of nickel-cadmium batteries: ong
is a package type and the other is an indi.
vidual type which has the same shape as
dry batteries. Dry batteries are cheaper in
«cost, but not economical since they are
thrown away alter complete discharge.
Also in performance, dry batteries unnut

THE BEST POWER SOURCE
IS A NICKEL CADMIUM
BATTERY PACK
Nickel cadmium batteries have excellent
discharge characteristics. They can dis-
charge a great flow of electricity at a time.
This isthe reason why nickel cadmium bat-
teries can drive a model car several tlimes
faster than dry balteries can. They call for
a lot of money when you purchase it at the
beginning. They will come to be economi-
cal in the long run, since they can be re-
charged  about 300 times. Bacause 1/12
radio controlled electric cars are designed
tobe able to reduce the speed by changing
the gear ratio, nickel cadmium batleries.
can be used for both races with high speed
gear combination and for practice running
with the low spoed gear combination. Thay
are not only aconomical, but also handy
batleries.

NECESSARY TOOLS AND
GLUE

Not many tools are required 50 long as you
assemblea kit as|s. The necessary toolsare
illustrated below. Tools especially in need
are included in the kit, or at least an ex-
planation about taols is given.

Modeling Knife.

power i caras fast
teries do. It is recommended to use nickel
cadmium batteries for operating a full
fledged radio control mode! for greater run-
ning time.

Tamiya NiCd Battery 7.20-1200mAn
6v1200mAn

e
Throaa Lock

Handy tools if avallable are side cutting pli-
ers (radio type and ordinary types), screw-
drivers (big and small), diagonal cutting pli-
ers, files, vinyl tape, awls, oiler, glues, cut-
quid threadlock, box drivers for 3mm
mm nuls.




of this size are most abundant in variety.
When you buy kits, not enly kits of 1/12 but
also any size, It is racommended to choose
2 good sior, A'gocd siors is one which
. one which carries

Tamiys cor T TAMIYAESS CEMENT PEN )

- TAMIVAESES CEMENT PEN
Nose

mmhm O

O Spray or Oiter

@GLUE

As for glues, the following three kinds are
adequate for assembly: plastic glue, instant
glue, and synthetic rubber cement. Some
model kits include a tube of glue; on top of
that liquid plastic cement al hand is quite
useful. Instant glue is used, for example, to
fix a semi-pneumatic tire on the wheels,
and synthetic rubber cement for a sponge
tire to the whoel.

*Be careful when using instant glue, since
it has strong adhesion, requiring only a mn
ment to dry. So it is dangerous to have
the eye or on the skin.

@LIQUID THREADLOCK

Synthetic rubber cement can be used for
locking bolts and nuts but “liquid thread-
lock’” works wall for keeping bolts and nuts
from getting loose.

@OILER
It is a must to oil the gearbox, shaft, and
bearing. When oil is insulficient, it causes
lowering of performance, and more serious
trouble such as seizure of shafts, Spray
Iyp. oilers are also available on the market
oday which aro very hnndy for upkeep of
rzdiw controlied model cal

@FINISHING

stic paint can be used. Spray lype
are convenient for finishing larger
areas such as bodies. For painting detalls
like doll face features, paints for brush ap-
plication are available.

.PLArPLATE. POLYSTYRENE
HEETS, PLASTIC PUTTY

an |mpl|r stock of parts, one which can be
a good advisor in building and radio con-
trolling techniques, one which may organ-
ize racing and practice gatherings. Gen-

arullv speaking, a good slore means a very
store which helps you enjoy
fldlu control, Advice lrom experienced
modelers is very helpful, 10, It is a sound

radio control units into another modal. So
assembly kits can be recommended for en-
joying radio controlling in a real sensa. Itis
Aot a hard task to assemble kits. either.

HEADINESS OF PARTS AND
COMPONEN

Select model, the parts of which are easy
10 obtain, Tires and gears can wear out;
aven a speed control switch is an expend-
able component in a sense. Bodies and

way of pus
you like to know, and studying contents
and performance of the kits by yourself
until you can be convinced of a sound pur-
chase.

ASSEMBLY KITS AND COM-
PLETED MODELS

There are assembly kits on the market
which you bulld up parls into a model by
yourself and you bu io control unit
separately and ms!ull it into the model,
while completed or semi-comploted mo-
d e available on the market. toe. These

be more economical, since in most cases
they are equipped with a radio control unit
from the beginning. At the same time they
have such limitations as difficulty of dis-
. repairing, or transferring the

Pl plule is
rial as plastic kits. It can be expediently
used for creating your own designed wing
to the car and for reinforcing bodies and so
forth. Putty is handy for mending scratches
and small cracks which are often found
after remedelling kits. Several kinds of
plastic putty are sold at the market.

ADVICE ON SELECTING
KITS

The production of plastic model kits is con-
centrated on the 1/12 scale line by the
oduct

=

chassis a some
collisions. In such a case, your models can
be mended easily and economically if the
rapair and replacing parts are avallable.
For the Tar ‘models, such components
a8 a ball bearing gearbox and a more pow-
erful molor are available for improving
model performance according to a mod-
eler's controlling skill. Spare parls and
components for tuning up are essential
1o make fun out of radio contral to a fur-
ther extent, 50 choose a model whose parts
and accessorios are easy to buy at model
slores.

HOW TO SELECT A RADIO
CONTROL SYSTEM

The price range of radio control systems on
the market is very wide. Any two or more
channel proportional type can be used.
, radio control systems sold with

small servos may be of low performance
for gas powered models. It is recommend-
ed 10 get a radio control system with sur-
plus capability for a modeler who has an
intantion of handling gas engine models. In
any event a thorough checkup and consul-
tation with hobby shops are strongly recom-
mended when you choose one. Atwo chan-
nel proportional unit can control most
i @ gas powered cars and

bo: and gliders, except most
gas engine powered model alrplanes.
HOW TO CHOOSE

BODIES

There are two kinds of model car bodies:
clear bodies and hard bodies. The clear
bodies are made of pol chloride or

polycarbonale, featuring lighiness. How-
ever, being vacuum-formed from rather
simple molds, they are inferior to hard
bodies in linish of lifelikeness and detall-
ings, while hard bodies (plastic bodies)
offer much more precision scale as they
are manufactured by means of injection
forming from exquisitely made molds.

POINTS IN
PURCHASING

The assembly kit consists of numerous
parts and accesscries. So itis recommend-
ed to check up on the contents of a kit with
a store aunnuant at the purchasing point.

Also read th

10 566 how diflicult or easy It is and ask
‘questions, if any. Also you might as well
inquire about the technical guidance and
servicing by the store.




HOW BEST TO ENJOY
RADIO CONTROLLED CARS
Spe!avlcu.gmmlnl dragrace, and rally

cars. They are roughly classified into two
groups by nature of races. In speed races
and drag races, a number of cars start at a
time to beat each other in time elapsed; and
ingymkhana and rally, cars start one by one
1o compete against time. The Tamiya radio
controlied electric cars will produce vari-
ous speeds according to the kind of bat-
teries employed. With that feature you can

Road coutse

;

«do a number of ditferent racing events, de-
pending upon the size of arga, large or
small.

IN LARGE SPACES

If a large open space is available, enjoy
speed racing (heat racing). The road
«course (winding coursa like a circuit) and
simple oval course are typical for use. In
this kind of competition, first to com-
pletea certain number ps s the winner.
On the oval course, the lap race is also run,
in which two cars start at the same time
from opposite pasitions on the coursa, the
ane which catches up with the other hllnn
the winner. If lt is difficult to ma road

Siatom 18¢e
It the space is long but narrow, you can en-
race, the object is to cover a long straight

way distance as quickly as possible. Since
this is a simple race, maintenance of your
car to attain high performance is of great
importance. It may be fun to make a slope

of gear ratio. The slalom race is an interest-
ing variation of the drag race. Here cars
start one by ono and race against lime
through a number of pairs of empty bottles
placed in various positions on the course
50 that they must take a serpentine zigzag
path. Tamiya's radio controlled car will need
‘a course only about one meter wide.

IN SMALL SPACES

You can enjoy Tamiya's radio controlled car
even in a spoce only aboul 2 meters
Technical gymknana

square. If the space is limited, it is recom-
mended to race technical khana. Make
a course with many curves which need
control technique. The winner is de-
termined by the lowest lime required to run
the course. Garaging gymkhana, backing
gymkhana, etc., may be a lot of fun, too.

RALLYING
In rally, the car which runs the course inthe

closest time to a certain fixed time Is the
winner, The same timing method as the

course for only one car. itis
to enjoy high-speed gymkhana. Set a
«course with obstacles of empty bottles or
anything like that. The winner is determin-
ed by the time required to completa the
course.

IN LONG NARROW SPACES

Orag race

Finah line

of other games. It is recommandaed to fix l
mpcl |Im flel a few timings of trial run:

Various rules can be ll-
Iahrlthed for oumpls the penalty system
is adopled for a lime required over the tar-
get time, or in both cases of over or short
of the target time. By changing a duration
ofa target time or conditions of l cnnr’e
the game may be made

citing fascination, a different pleasure than
racing cars. Compete over adirt

€ross country race o enjoy exciting driv-
ing.

DIRT SPEED RACES

Dirt speed races canbe done inflat and vast
areas such as a playground or a park. The
course can be made in a simple oval course
or a more complicated track with hairpin
curves and figure “S” curves. You have to
becarelul since the surface of a dirt course
isslippery. Advanced techniques of control
are called for, but it is fun.

OBSTACLE RACES

Ina nFMu which does not have a very large
open space, make an obstacle course. U-

tilize dents and humps on the ground. Along

acurving course with ups and downs, a car

will run in an unexpected direction and it is

u . You can
interesting by spreading sand and pebbles.

DIRT GYMKHANA

In a small place or when there is only one
car, make a gymkhana course with emply
bottles and drive a car through the pylons.
By changing the arrangement of the bot-
tles, abackward course may be made. Com-
pete for time one-on-one.

HILL CLIMB

1tis a slope ascending race. Any one which
arrives at the top of a mound or a slope is.
the winner. Or you can contend for ranking

HOW TO USE RADIO
CONTROLLED BUGGIES
An off-the-road buggy race has a quite ex-

by how far on the up-slope in
afixed time. Adecisive factor can be the se-
lection of a high gear or low gear combina-
tion, and 1o take a siraight way or a zigzag
path.

SPECTACULAR JUMPS
‘rnrlllmg jumps are another way of putting
show with a buqml Hl\ra ukwll
planus in your course, o not
‘make it too high. Build a larnylmn slrllghl
way before the plank to provide an ap-
proach run,
Do not run the model car in the following
Run tast belars fump

In a pebby area or with a very bumpy sur-

face, since the suspension system of the
car may be damaged; or in a grass covered
field, because grass blades may be caught
in the car: also, not in a crawd of peopla or
nearby children.

HOW TO ENJOY R/IC TANKS
Tamiya model tanks are powerful enough to
force their way over rough terrain and toclimb
obstacles. They will offer you the widest di

sity of enjoyment. You are challanged 0
create various ways of racing wilh the Tamlya
radio controlled lanks which can be made lo
move right and left, do gradual and pivot lums
and, of course, go forwards and backwards.

ON LEVEL PLACES

The simplest slalom games can be enjoyed.
Use emply botlles for pylons and run your
tanks in the same way as your radio controll-
ed cars. The first fo complete the course is
the winner. If a boltle is knocked down, one
point is deducted from your marks. You can
make the racing more Interesting by adding
slopes to the course.

IN ROUGH PLACES

1t will be more fun for you to race powerul
tanks on a rugged surface. Obstacles, such
as boulders, steep slopes and renches,can be
made a part of the course. A rule could be
made 10 lose marks when a vehicle goes off
©OUMSE Of runs backwards. When a tank slalls
on the course during a race, the driver is dis-
qualified. The winner is determined by meas-
uring tha time taken to complete the course.



DRIVING
TECHNIQUE

HOW TO IMPROVE DRIVING
TECHNIQUES

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

BASIC TRAINING OVAL
COURSE 1
This Is the simplest course using two cars. It

Iooks simple at first sight to drive a car along,
but it will require some practice to achieve

tums
vertoxes of the cuwea Practice both ways,
and counterclockwise, until geucan
s ity the sama pe
of time. Figure 8" drill can also be Uone In
the same track.

Haw 10 tae comers
£ ©

( oV [o) m
OVAL COURSE 2

Have two or three pairs of pylons forming
gales and run your car through them as ac-
curalely as possible. You will find it much
harder than the oval course Nad. For the first
period of time, arange the pylons at a wide
space, namow them gradually, then at last put

them at a space of one meter. Practica in both
rotations, clockwise and

L course

T course

the same performance. Especially in speed
races, the comering technique is one of the
decisive faclors. After becoming accustomed
tothe car, try fo m\:- smoolh, speedy and
slable comering:

THE BASIC PRINCIPLES OF
SLOW-IN AND FASTOUT
“Slowdn and FastOul" is a golden rule in
spaed controlling at curves. And “Outin-Out”
instructs how to steer a car. Briefly, you should
control spaed in “Slow-In and Fast-Out” man-
ner and sleer a car in “Outin-Out” way.

o Baking

h
N mmm—

WHAT'S “SLOW-IN AND
FASTOUT”

Decelerating when entering Into a curve and
the speed after a verlex of the curve

WHERE TO LOOK AT WHEN
DRIVING

When you drive a car, it s important where you
keep your eye on. Suppose the ovals describ-
ed are in the field nlu‘!!\mmwurpolntel
sight on the forward part of the area of vision
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 kmvh. With your point of
sight on the car itself, you cannot keep clear
of obstacies ahead, because It Is 100 late 1o
them; nor can you tak

i (8)

Point of vision

(o] Q (o]
(o] O
Gy
(0] (o]
ROAD COURSE

When finishing course No. 1 and Na. 2 you
have mastered the basic driving techniques.
Now you should proceed lo complex courses.
Build a road course with the pylons, from basic
figure *T" and “L” courses 1o more complicated
circuits, assortment of figure "L and hairpin
curves, high speed course and slaloms.

CORNERING TECHNIQUES

No particular skill is required for driving a car

drag bpenﬂu limited by
herent performance capabili-
ty. However, at curves, your |rms- of taking
comers affects the resull even among cars of

Just straight, and the
the car's own inheren|

ique In the case of

without reducing speed, the car is forced lo
slow down before finishing comers to lose
speed and stability. In the worst cases, the car
might spin o run off the course. It also gols
the car moving 100 late 1o pick up spead. As
aresult "Sb»m and Fast-Out” Is the fastest
way to lake

mic

WHAT’S “OUTIN-OUT”
It is, as illustraled above, @ way of tuming
curves from the outside line of a course into
the inside line to which the car will come
closest at the vertaxes (crimping points) and
finishing the comering approaching back to
the outside line, thus making the
possible tuming radius. By utilizing the full
course, tha car will make an easier
turn than the actual curve. So the car may be
allowed 10 run through it faster. As a matter

of fact, however, it seems more advan!

1o set the crimping point a little after the verte
becausa it allows easier latter halt comering
and enables the car mora powerful accelery
tien into the straight course, in spite of sharpg
first half comering.

% Bolh “Siowin and FasLOut” and “Outd
Out” techniques are eslablished from ag
taching more importance 1o velocity in the lag
ter half of comering than the first half. Thig
has something to do with the acceleration o
a car; that is, a car increasing speed fastgl
than other cars at the latter half can Ia'k.tru
lead in the successive straight track, provid)

THE LAST CURVE IS THE
MOST IMPORTANT IN A
CHICANE

The last curve is the most important in con|
tinuous curves. In successive bends of a road|
steer your car so that it will make the easies{
tumn at the last curve. Then you will be ablg
to spesd It up as soon as getting Into thel
straight course.

Figure 5 curves

CONSIDER COMPLEX
CURVES AS ONE
Consider complex curves as one Integrated|
ccompound. In the case of complex curves with)
different radii, you can mwmlopennmuw
by considering them as one comj
and making a comering passage.
Complax course

Curves with 8 siraight in betwsen




| CURVES WITH A STRAIGHT
COURSE IN BETWEE!

Even in the case of recurrent curves with
straight tracks intervening, you could a-
chieve a smooth comnering by counting
them as one inlegrated curve.

| DURING A PRACTICAL RACE,
TAKE THE CLOSEST POSI-
TION TO THE INSIDE LINE

Get o the inside lane while still on the
stralghtway prior 1o the curve. The comner-
ing technique explained is the ideal way
when a car is running alone. In aclual
races, however, when several cars of
almost the sama capability are compating,
naturally other racing techniques have

[ ol

been developed and are used. The most
important point is 1o gat the closest posi-
tion ta the inside line of the course ahead
of the other competing cars. Here, as il-
Iusirated, the passage of car B is sharper
than A’s and car B will be forced to slow
down, bul with the advantage of a smaller
radius, may be able lo get ahead of car A
by risking a spinout or being hit from
behind by car A. It may block the other on-
coming cars. Slower cars should yield the
right of way ta the faster cars.

OTHER CORNERING
TECHNIQUES

As for other cornering techniques, there ex-
* Ists four wheel drifting
real racing cars do. Four wheel drilting is a
technique sieering a little excessively at
the early stage of a curve and letting all
the wheels slide outside with the nose
heading for the inside line of the course. In
this way the car can get through the curve
most quickly; however, it is difficull to
practice. The tail sliding technique is to
make the rear wheels skid while counter-

stearing. This technique is not as stable

as compared with the four wheel dritting;
and Il may nol be fast encugh to get

through the curve, although it looks spec- \

tacular.
OPPOSITE LOCK STEERING

The word Indicates 1o steer the wheel
against the curve of the turn. If a car should
go too fast on a curve, the rear wheels
might start to skid, to counler the spin
sleer into the direction of the skid.

Fout wheels gl cometing

by counter steening

NYAYT 40 JHLNNOD SHL b QT Xildd ONYO wAinwl

Counter Sisering

Steer into the cpposite
Girection of the said
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After mastering the basic driving tech-
nique, apply it o practice. If you have been
practising in the same place, it is recom-
mended that you change the location from
time to time. Also, on certain types of sur-
face you will find it very difficult to control
the car bacause it is liable to spin or run
©off tha course. It is also advisable to run
‘your car with others. Then, the track will
appear narrower than usual and you no
longer have such freedom of movement.
Don't hesitale to take part in racing. Ac:
cumulated racing experience is very help-
ful in racing.

1. DRIVING ACCORDING TO
RACE TRACK CONDITIONS
There are various track surfaces; asphalt,
concrete, wooden boarding, vinyl tiling,
otc,, and they all have different character-
istics. Practice repeatedly so that you can
conlrol the car on any kind of surface.
Generally speaking, asphall or concrete
tracks are not slippary because they are
rough and have a high coefficient of fric-
tion, Wood, vinyl-tiled or cement surfaces
are smooth and slippery. Note that aven
asphalt race tracks are slippery when they
are wet or covered with fine sand or dust.
Itis possib\e to gauga the track condition
by eye, but it Is very important te confirm
tho 4 alrfnmncu of the surface from your
usual practice ground by making a trial
fun.

@ Quick acceleration, quick
braking and quick steering are
taboo on slippery surfaces.

On slippery race tracks, the grip f tires
is very small and tha stabllity of the car is
disturbed very easily. Quick acceleration
is laboo even at the start, because the
rear wheels (driving wheels), whose tires
have ip, are llable to spin and the

Ioad of the car will move forward by Iner-
tia, (in other words, the center of gravity
will move forward), and the load on the
front wheels will increase while that on
the rear wheels will decrease. Therefore,

Gormaring on track with good sdnesion,

the grip of the rear wheels will become

Deceleration must be made as slowly as
possible. Never brake the car quickly
when it is running at top speed.

Reduce speed sufficiently before corner-
ing. In cornering, the car is subjecled to
centrifugal force which pulls it oulwards.
It is because the centrifugal force is
greataer than the grip of the tres that the
car is liable to spin or run out of road on
slippary surfaces. The centrifugal force
increases In proportion to the speed.
Therefore, it Is necessary to decrease the
centrifugal force by reducing the speed
and making the turning radius as large as
possible. Needless L0 say, quick accelera-
tion and quick braking are taboo in cor-
nering. Reduce the speed sufficiently be-
fore entering the corner, and Increase the
speed after completing the turn. It is a
cardinal rule that the cornering line

should be “out-in-out™ so as to make the
turning radius as large as possible.

2. CHOOSING TIRES
ACCORDING TO TRACK
CONDITIONS

The tires have @ great influence on the
performance of the car. Even when the
surface is slippery, it Is possible to reduce
the chance of skidding by using sultable
tires. Many people use sponge or pneu-
matic rubber ties. Use either of them ac-
cording to the surface.

it watse Is

Qg is o
jwic;

Sand and dust be-
have just ifke bail

ovlained be-

Better grip in

@ Sponge Tires

Sponga ties are suifable for asphalt or
concrete tracks. They are softer than
pneumatic rubber tires, and adapt tham-
selves better to the track surface. There-
fore, on asphalt, etc, with fine grain, they
grip firmly. However, on smooth surfaces,
such as wood boarding, they are inferior.
@ Pneumatic Rubber Tires

On smooth tracks, such as wooden board-
ing, the pneumalic rubber tires may offer
beller grip. The same applies to wet
tracks. On wet surfaces, sponge tires are
liable to slip because they absorb waler,
although this depends upon how much
water is present.

* By utilizing tha different tira properties,
it is possible to change steering charac-
terislics such as over-steering and under-
steering.

3. RACING TECHNIQUE

Even if you believe you are experienced, it
is difficult todisplay your ability to the full
in actual racing. When several cars are to-
gether, the racecourse appears narow.
Your car is sometimes involved in an acci-
dent, and you may often fail to drive your
car along the desired comering line. To
achieve good results In racing, It is naces-
sary 10 acquire good racing taclics and
technique.

(1) Points in practice laps

In most races you will be given a chanca
to practice over the course, but you don't
have to run the car vary fast. What is im-
portant is to make adjustments by means
of the trim levers and to gain knowledge
of the track.

@ Adjustment with trim levers
Practice is the last chance to make any
necessary adjusiment by running the car.
Make sure the car runs straight and the
speed control switch can be turned to
maximum speed. If necessary, maka fine
adjustment by means of trim levers. If the

that the brake works well. In adjusting the
straight running of the car, it is recom-
mended to run it directly away from you.
@ Knowledge of the race track
Course errors in racing must be avoided.
Itisimportant to do practice running along
the course at least once. Particulas
you are on this track for the first time,

necessary to run the car positively alof
the course in advance without hinderj
the progress of races, as well as to atie
the drivers’ meeting. It is advisable,
possible, to walk along the coursein ord
to remember its intricacies and to nate
condition,

Agust the siralght runaiegl
by running It dlvec]
you.

@ Comfirming condition of
track
The weather has an important influen{
upon the surface condition. It is not 1
much to say that tracks vary accordin
the weather on the previcus day. Y
should confirm the track condition a
decide in advance how to negoliate
main comers. Consider changing
tires, If you have lime, according fo i
track conditions.
(2) start
The result of a race sometimes depend
upon the start. However, a quick start
nol always advanlageous. Accidents a
most liable 1o occur between the starta
the first corner because participating cal
are running close 1o one another. Decid
how you !hnu\ﬂ start according to U
ics or your car, course layod

.When a quick start is
advantageous
1f you have confidence i

the starting &

1



celeration of your car and you believa it is
able 1o out-distance others before the
first corner, then you should choose a
quick start. Also, if the distance between
the start and the first corner is long, a
quick start is advantageous. In this case,
even if several cars have made a quick
slarl, the distances amongst them grad-
increase and, herefore, therais little
possibility of collision on the first corner.
A quick start is advantageous also when
the distance of the race is shorl or when
the course layout is intended mainly for
speed compelition.

@ When a slow start is not
disadvantageous:

When you have tuned your car with a
greater emphasis atlached lo its maxi-
mum spead rather than on its accelera-
tlon, it should be easy to make up for lee-
way on a straight even if you have made a
slow start. In a long-distance race, you
don't have to be vary nervous about the
slart. Also, if the dislance belween the
start and the first corner is short, it is ad-
visable to make a slow start to avoid colli-
sion on the first corner.

(3) Pace Setting

@ Whether to run ahead or
behind a rival

Some drivers prefer to run ahead of their
rival rather than behind him, whilst othars
prefer to be in pursuit. They have their
own pace setting in races. The former
drivers direct their energies particularly
1o the first half in order to lake the lead
from the beginning. Drivers of this lype
need to employ taclics o as nol lo be
passed by their rival, They should avoid
leaving & gap on the inside of a curve
where they could be passed. Nota that if
a driver brings his car into contact with
any other car on purpose, he may be dis-
qualified from the race. The lalter drivers,
on the other hand, make a slow start, pur-
sue their rival steadily and wail for him to

i X
&

Sucdan stesring
s dangarous.

drop oul of the race or try to pass him
later. Drivers of this type aim at constant

performance. They must be able {o pass
thelr fival whenever they gel a chance. It
is good advice ta follow close behind your
rival's car hoping to cause him to commit
an error and thereby getting a chance to
overtake him, Decide whether Lo be ahead
or behind your rival, and employ suitable
tactics.

@ How to pass others
*Passing on the straight

Thare are varlous places in which you can
try 1o pass another car. A straight is the
safest place to do so. It is dangerous to
start passing a car when you are follow-
ing close behind it. When you judge it is
possible to pass, steer your car a liltle as
so0n as possible and attempt 10 pass.
You may pass on either side, wherever
there is more room. If the space on each
side Is about the sama, it is advisable to
go inside to make the next corner easier
to negotiate.

*Passing on a comer

Passing on a corner is dangerous as com-
pared with passing on a straight. If the
driver of the car you are going lo pass is
not skillful In control, your car is liable to
bbe involved in its spinning. To make pass-
ing easler, it Is advisable to go inside the
rival's car and pass il after tuming the
corner. It Is very difficult to pass It on the
outside of the comer even if your car is
much faster.

If your car has hil another car and lost its
slabilily, then reduce the speed by turning
off the speed control switch. If you iry to
restore stability by steering, the car must
be further disturbed. Start acceleration
again only after the car has slowed down
and Is stable.

(4) Pace setting for each heat

@ First heat

It is Impossible 1o foresee what accidents
or trouble will occur In your race. If you
damage your car in the first heat by over-
taxing It, perhaps you may not be abla to
achieve a good result in the end. Steady
running is the key to success. Usa the
first heat to verify that your car is han-
dling correctly and running smoothly, and
just endeavour to complete the race.
Never overtax the car. If it fails to finish,
there is litlle possibility of being allowed
to run in the final.

@ Second heat

If you run the first heat steadily, you can
try your best in the second heat. To obtain
a betler resull than in the lirst heat, use
all your skill and employ more aggressive
cornering lechniques. If you did not ob-
tain a satisfactory result in the first heat,
you may stake your all on the second
heat, but you must not drive racklessly.
You should refrain, as far as possible,
from using lactics that might cause an
accident.

@ Final race

Being able 1o take part in the final race
already_means that you are a quallied
driver. Show ability to the full in the final
race. From tha resuls in the first and sec-
ond heats, you can guess your ranking
among the finalists. If your ranking seems.
low, andeavour to raise it, even a little,
withoul aiming at victory. If you seem 1o
rank high among the finalists, you should
1ry 10 win. As you are capable of winning,
or at least a good place, be careful not lo
be involved In a stupid accident. Always
do your best.




DRIVING IN RAIN

Itis recommended to refrain from running
your car in rain because the radio contral
mechanism s liable to be alfected by
waler However, races may be held in driz-
It is necessary to have some basic
I\mwd\ndgu of driving in the rain.

1. DRIVING TECHNIQUE IN
RAIN

Any wat race track is very slippery, so cars
may spin even when they accelerate at the
start. Read the description of driving on
slippery surfaces on page 8 and drive your
car accordingly. Quick acceleration, quick
deceleralion and sudden sleering are
taboo. In comering, keep the steering
angle of tha front wheels as lillle as possi-
ble so that the turning radius is large.
Whan there are puddles on the race-
course, avaid them even If your car has to
make a detour. If you attempt 1o drive
through deep water, the radio control gear
may get wet and your car will be slowed
by the resistance of water. Furthermore,
yout car may skid out of control

2. WATERPROOFING

venting spray from entering the car body
is to fix screens of toughened polystyrene
sheet or aluminium plate to the chassis
parts just In front of, behind, and inside
each wheel 1o deflect the spray.

@ Waterproofing of radio
control mechanism, etc.

The receiver in the radio control mecha:
nism is mast likely to ba affected by wa-
ter. To make it waterproof, wrap it in a

14 attery waterproof.

Tia wieos fimty with bead
band o

vinyl bag, the mouth of which is firmly
closed by means of a rubber band, as
shown in the illustration. It is advisable to
apply vinyl tape or similar to the joints of
connectors and casing. It is difficult to
put servos into vinyl bags because they
have moving parts. However, at least their
lead wire holes should be filled with syn-
thetic rubber adhesive. The waterproof-
o Cutoll one comed
iyl Dag.

ing of the :nnnu:lurs !or the ladin control
al

The radio control
Iy the receiver and servos, contains pre-
cision electric circults carrying weak elec-
tric currents for conlrol. If waler enters
the mechanism, it may cause a short cir-
cuit which often causes damage 1o an
t t

50 Im-
portant. Put ma connectors Enlu a vinyl
bag and close it by means of rubber
bands. Previously, the switch for the re-
celver/servos often became faulty
because of short circuits, elc., caused by
water. itis almost free of such

control the car. If a wet electric circuit is
Kept electrified, its fine wiring begins to
cofrode gradually by chemical reaction
and may be broken even by a slight shock
some time later. Such a circult may be-
come unrepairable. Therefore, the radio
control mechanism must be made water-
proof. If the weather forecast says it will
rain on the day of racing, it is necessary
to make the radio control mechanism wa-
terproof in advance.

@ Waterproofing of car body
It Is rare for the radio control mechanism
to get wet directly by raindrops because it
Iscontained in the car body. Pay attention
to water splashed by the front and rear
wheels and water entering the car body
through the chassis. Openings in the
chassis, such as holes bored to reduce
weight, should be stopped up with vinyl
tape or similar. Another means for pre-

troubles. But, it is advisable to maove it to
a position which is less liable to become
wet, and to apply synthetic rubber adhe-
sive 1o its lead wire holes. Tamiya Oil
Spray will help to waterproo! the speed
conlrol switch, elactric motor, etc. Also,
the battery is liable to be alfected by
waler and should also be put into a vinyl
bag.

NOTE: Page 49 describes the method of us-
ing the Tamiya waterproof rubber bags for more

Maka NICd battery
walerproal with tape.

Apply synthatlc
fubiber sdbesive.

permanent prolection. Vinyl bags, though
cheap and readily avallable, are prone (o lear-
ing easily and will not offer parmanent protec:
tion such as the Tamiya rubber bags will

3. MAINTENANCE AFTER
RUNNING

On a rainy day, the car gets vary wet and
dirty, and it is almast impossible to pre-
vent ‘water from entering the car. If it is
left as il is, the chassis, atc., may rust and
the radio control mechanism may develop
unexpected trouble. After using the car in
rain, ba sure Iu canry out maintenance as
$00n 28 possible

.Malntenanna of car body
and chassis

Wipe waler off carefully with a soft cloth.
The chassis, in particular, should be taken
apart, the axles should be removed and
thoroughly dried. Oil anew all moving
parts because their oil has probably been
washed away by water. Adhasive {ixing of
the servos, elc., may have been weakened
by water. It is recommended to refix them
with new adhesive. Tamiya Oil Spray gets
under water and protects metal surfaces.
Use it freely on moving parts.

® Maintenance of radio
control mechanism, etc.
Remove all the connectors and wipe off
waler from the whole mechanism. Then,
remove It 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 the recelver is
wal nside with muddy water or salt water,
carefully rinse it with clean water. After it
has dried completely carry out a perfarm-

Dry in alry place In
the shada.

has enlored tha
racelvar, rinse it care-
Hully with frosh water
and ery it

ance lesl. If it does not work, have it serv-
iced by the manufacturer or his agent. As
for the electric moltor and speed control
switch, it is recommended to apply Oil
Spray or similar after carefully wiping off
all water. Also dry the battery thoroughly.
*The RC mechanism contains precision
electric circuits. Do not attempt to take it
apart.

Da ot run the car
Into puddies.




GUIDANCE TO
PARTICIPATING IN
RACE

Today the radio controlled electric car
races are often held in many places pro-
mated by manufacturers and hobby stores.
Participate in the official competition when
you get used to operating model cars to
some extent. If you attain a good score, you
will gain confidence. Even with poor
grades, you will 5ee better modelars oper-
ating a car which is most likely of better per-
formance and helps you to improve your
own control technigue and your model.
You will also find a different kind of delight
other than playing with models among just
your riends.

fant T,

1. APPLICATION FOR
__PARTICIPATION

hobby stores or in the magazines. It is man-
datory to enroll yourself in the contest

roster; in mos! cases you cannot apply to
an evant on the very day. You are required
to give the class and kind of your car and
frequency you will use, besides your name
and age.

2. CONFIRMATION OF
RULES AND REGULA-
TIONS

-

3. CHECK OUT THE CAR BEFORE THE RACE

Dranwing of Porscho 956, Racing Masiar Mk. 5

Rules of racing events usually tell you how
the race proceeds, how to determine
winners, how 1o group the models, kinds

| Adjust pinion gesr meshing.
Adfust steoring 560 80 Car gosa straight.

Chack

control system, since you are required 1o
place the transmitter in custody of the hast
on. Namely, you cannol tune it up

of motors and batteries to use.
detailed regulations are provided 1o regu-

of racing cars.
Confirm these rules and regulations be-
forehand with your car, and remodel or

modify if necessary for compliance. In of-
ficial car ill be

done at the to
see whether or not your car is qualified. Of
course, model is

Therefore, if there s any point
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youdon't understand in the rules and regu-
Iations, you should checkit with the host or-
ganization,

4. PREPARATION BEFORE
THE RACE

(Get your car ready for the race by the pre-
vious day. The most Important is the radio

" the whole schedull

site aftor

On top of that, gear meshing, screws or
bolls and nuts, shaft and tires should be
carefully looked after; repair or replace
with new parts, if necessary. Of course, oil
all the rotating parts. If you find batteries
are low on power, replace them or chargs
them fully if rechargeable.

5. THINGS YOU MAY NEED
AT THE RACE TRACK

It is needless to say to take a registra-
tion card or membership card with you, if
anything like that is required. Be sure 1o
bring tools, glue and oil which you use
evary day. Sometimes you have to mend
your car even in the midst of compatition,
Do not forget to bring fraglle parts and
accessories which are easy to lose such as
screws and bolts. It is advisable, In regards.
1o the length of time of the , that
spare balleries may be recommended 1o
have for caution's sake.

6. REGISTRATION AND CAR
CHECK

Leave your home for the race site with am-
ple time for arriving early for registration.
Your dalay for the registration may upset
annoy others. Very
often registration and car check are co
ducted at the same spot. Undergo the reg-
istration desk, you may be given a contest
number, perhaps marked on a pennant.
During the whole avent, you may be referr-
ed 10 with that number when being called
o raceiving your transmitter; so remember
this number. Car check may ba done after
the registration. Your car will be examined




with batteries on board. Even If your car
should be disqualified, you might be ad-
mitted provided you could repair or modify
your car on the spot in accordance with
the rules of tha organization. Alter the car
check, you are called to hand over your
transmiller lo the officials. Be sure the
switch of the power source is off before
handing it over. The reason why transmi
ters should be impounded by the organiz:
tion Is to avoid intarference by intentional
or unintentional signals during the races.
I recalet oty renamito is |ssued

ority should be given to completing the
course. Try 1o finish all the laps designated
without any accident

12. AFTER THE RACE

You have run the complete distance and
aca s over. Swilch off your transmitter
receiver immediately and relurn the
transmitter to the officials. Although you
may be anxious about . result, do not
stand around the f ne, as you may be
in the way of the officials. Get back to your
seat and check your car, preparing for the

out, do
is used as a receipt to ret
mitter.

7. BRIEFING FOR DRIVERS

Prior to the races, a briefing is hald for le
ing the contestants know the procedures
of the oumpellllon Listan caratully;sivce

 your trons-

ing rules and ulher Imponanl alllurslmem
plained.

8. MAKING UP A RACING
GROUP OR CLUB

In @ radio controlled model race, cars on
the same frequency cannot compete at the
same time. Therefore, those who use dil-
ferent frequencies will make up a compet-
ing group. Before the races the combina-
tions of the groups are announced. You
should confirm which race you will be in.

next

13. ANNOUNCEMENT OF
THE RESULTS AND
COMMENDATION
CEREMONY

After all the races are complele. the re-
sults are posted and the winners are honor-
ed. The winners should be praised by ap-
plause. Whether or not the competition is
successful depends upon the attitude of
everybody involved.

14. RETURNING OF TRANS-
MITTERS

Lastly. your transmitler is returned o you in
exchange for a receipt. It is a serious
breach of rules to pick up your transmitter
from custody during the contest without

LET'S ORGANIZE A RACING
EVENT

Itisathrilto parlicipatoinarace; however,

#These are two typical systems. It

held semi-annually. Though two types
series have just been Intreduced, the v
point of making a race successtul lie
consideration to disperse the chanca
winning as widely as possible among
contestants,

2. QUALIFICATION FOR
PARTICIPATION
+OPEN TO ANYBODY.
*SOME LIMITATION BY AGE.

usug
common that employees or members §
fiaeost o Guia A ol eligible. b

miay be admitted under tha conditig
n they are aliminated from oblainig
awards and ranking.

3. ANNOUNCEMENT OF A
RACE

It can be announced through poste
Handouts are also good media lo publiciy
the . Essential factors such §

to organ-
iz04 contast. A competition requires many
people: limekeepers, course committee
members, etc. In small races, such as those
organized by hobby stores, players, often
serve concurrently as officials. It will be ap-
preciated if you can olfer a hand as an ofti-
clal.ltis not only welcomed by an o
tion, but it is also rewarding to yoursell.
The experience of taking part in a race
meet as an official will surely help you with
hac

it you have to l

foro the ou must explain it

yourtur, pre-
o vuufulf Ehaacs)

9. JUST PRIOR TO YOUR
RACE

Your name or number is called to inform
you of your turn. Receive your transmitter
accarding to the official’s direction; swilch
onboth your transmilter and receiver in the
car. Move the slicks of the transmitter and
see if the speed control switch operates
properly and the front wheels turn firmly
right and left.

10. PRACTICE LAP

If you have lime 10 make a round befora
race, run your car along the course. There

1o the official and gat your transmitter re-
turned by him. In such a case, you must
keep the transmitter switched off until you
are sufficiently away from the race s

TYPES OF RACES

+TIME RACH

*POINT SYSTEM RACE

*LAP RACE
These three are typical types of races. In
the time race, the winners are datermined
by the time required. In the point system
race, points are given according to the
ranking of each heat, and tha total points
make the final record. In the lap race,
the number laps a car can make in a
cerlain lime decides the winners. Of these,

v
be of much benelit 1o you when you par-
ticipate in a contest as racer.
1. TYPES OF RACES

There are many lypes of races: series, sin-
gle ones, and others. It is a common pur-

when, where, qualification, way of grouj
ing, kinds of cars, type of race and methg
of determining ranking should be descs
ed. If the race is the serles system, 3
nouncement of dales of the followi
events is desirable.

4. ENTRY

Entry forms should be ready atthe registg
tion desk. Columns for name, address, a
accupation. entry class, requency of rad
control system. and contest number shou
be provided along with entrance requi
ments, It s recommended for a host orgal

STORE GRAND PRIX ENTRY
CARD

isnoneed to rushit,
become familiar with the course. The most
important matter is to confirm that the car
goes straight on Ihe siraight course. If not,
adjust it with the trim lever of your lrans-
mitter.

1. RACE

gun;try nottobe hasty. Be. pnmmlnrlycmn-
ful not to make a premature start. The first
curve right after the starting section is the
place where collisions occur most frequent-
ly. So drive your car prudently. The point is
10 keep your coolness during the raca. Vy-
ing with othar cars and taking comers at
great speed will most likely resultin spinn-
ing or sliding off the course. A rule you
should keep in mind is 10 drive your car at
your own speed calmly. When you pass an-
other car, try not to hitit from behind. Alsa,
it is etiquette not to hinder a faster car
when being passed. During the race, pri-

MOSL coOmmon.
a preliminary game is done by a time race,

of arrival to the finish line.

MANNERS IN RACE

Spirit of fair play is essential in any game.
It is desirable to make a pleasant race e-
wvent through the fair play spiit of all the
participants.

*Transmitters are kopt by the host or-
ganization without exception.

*Transmitters in custody will not be
laken outunless passedby the offic

*Yield the way when you are about tobe
a faster car.

*When you hit another car, you should
apologize. Bul do not ask for one after
being hit. Responsibility should not be
claimed by anyone for any collisions
during a race,

#After all the races are over, clean the
site. No rubbish should be left behind.
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pose to compete with fellow racers and to. [ Meme |
develop skills. The more races you par-
ticipate in, the bottor results you can ex- 3
pect. Many races are organized In aseries [ 9% -
to competa throughcut the year in order to
single out a champion.
@POINT SYSTEM SERIES Cum
Points are given to propor-
tion to records achisved at each Inahidas] Cas vumier
race. Tha winner, 2nd, 3rd places and so | feneck one)
forthare y by the to- T
tal points in tha series. s 123 456AH80
@ REPECHAGE SERIES Stov Grana Prx Eniy Gora |

(PRELIMINARY)

The big drawback of the point system se-
ries is that it is unfavorable to participants
who join lale. The repechage series has
been organized for eliminating this draw-
back. For example, minor races are held
every month 1o chcoose a champion of lhe
month, The annual avent is

Elad-) n:n

EL IR
E IR

determine a champion of the yul.Al\yone
who has become a champion of the month
is eliminated from Ihe following monthly
events. In this way, a new champion (com-
petent person 1o the annual final race) is

month, and from

ization to make an entry register book, as|
will be uselul for reference. With a serid
race, it isimportant to keop records of cof
testants. Entry forms are made in dup|
cate; one for participant, the nmer for tf

the middle will not be put at a d\!&ﬂ\ilﬂ

tage. At the same time, this system will

an opportunity to low scores to win a

monthly race. Of course, tha minor races

can ba held every week instead of every
the grand

to make a ledger
5. GROUPING OF
CONTESTANTS

* GROUP BY AGE.
* GROUPBY SKILL AND EXPERIEN(




The above lwo methods are good ways to
form groups. There can be a beginner and
an advanced class, if sorling is carefully

racersjust before the races begin. As soon
as the race is over, the transmillers should
beimpounded again. In ather words, all the
are 1o be

done. Top ranking in the be-
ginnar’s class can be placed in the ad-
vanced class in the next race.

6. GROUPING OF MODELS
By batte:
®By motors

Basically there are these two classes. You
could classity by types of cars or vehicles
or by scale, but grouping by battery type
or molor type is probably mare satisfac-
tory because the demands of different
Iypes of track will alter the battery or
molor requirement. On a siraight course
where cars can race at their maximum
speed, there can be a wide difference in
rosull between cars with dry cells and
those with nickel cadmium balteries, or
amongs! cars with nickel cadmium bat-
teries of different vollage. On a track
where a lot of cornars call for decelera-
tion, it is Imperative to have separate
classes for cars with RS-380 motors, small
but fast running, and those mounted with
the big and powerful RS-540 mators,

® Modified car class

As a modeller enriches his experience
through numerous races and grows famil-
iar with radio control, he Is urged to modi-
fy and inciease tha performance of his
car. Increasing performance may be end-
lessly sought after. However, considering
the cost of modifications and the finesse
raquired, only a few people may ba able to
achieva this. It Is practical 1o organise a
class of modified cars with some limits
sel ta the amount of remodelling allowed,
50 that those who do not have the techni-
cal knowledge or the necessary finances
to cairy oul major modifications, may
participate in the race.

7. CONSTRUCTION OF
COURSES
@ SPEED COURSE
ECHNICAL COURSE
A speed course has a rather long straight-
away where it is easy to pick up speed. Per-
formance of a car is a key factor 1o win or
1050 a race. So with a speed Course, a dis-
tinction of cars driven by dry battery from
nickel cadmium ones and remodelled car
classes are necessary. A technical course
CONSists of ind 1
techniques are mare importal an capa-
bility of a car. With the course, thereforo,
sorting of classes by car types is not neces-
sarily required. Since the Tamiyacars can
GO backward, it might be interesting to a-
dopt parking and reverse going courses.

8. REGISTRATION ON
THE DAY

@ CAR CHECK

IMPOUNDMENT OF TRANSMITTERS
Ascertain who the participants are with the
entry form. Check if the car is qualified
under the requiraments of the particul
racing class, Al the registration desk, i
pound the transmitters of all the contest-
ants. Of course, return them 1o assigned

under custody of the host organization all
the time during the event, except for those
which are being used for a race. This is
done al any radio control racing gathering
for the purpose of preventing interference.
*The transmitters in custody had better
have attached a contest number and be.
kept in a grouping of frequencios.

9. RACE

®RADIO FREQUENCY CONTROL

@RACE ADMINISTRATION

In & radio controlled car race. cars using

the same frequency cannot compete at a

time. Raversely speaking, only as many
5 as Lh ffarent

race simultaneously. Howaver. to avold
interference. cars with evary othar fre-
quency should be arranged lo compete.
— '7**1..:5"..:.", i

B8 Grouped U
| the ‘same requency
bands.

MG | e o _l
T

. nn|u-ﬂ

WP | MO | MR | Rsnaitie the

ur,y | Contestants afier each

200 5 Y el
wev | b w [ x| e o compete

This Is a full-scale track for motorized RC.
model cars only. The surface is asphait
paved. The outside course is approximately
100 meters long, and combines with inner
tracks to provide more than ten different

types of course with a maximum length of
140 meters. The outer Irack is 4 maters
wide, and the inside tracks are 3 melers
wide with a variety of hazards including a
180" hairpin bend and “S" shaped lufns.
Also Ihe entire circult has a helght differen-
tial of about 25 cms. Sa this circuit requires
precise control and much skill. It Is indeed
worthy of challenge!

The Tamiya Circuil is available for use,
complately free of charge, for racing events
sponsored by Hobby Shops elc., and it is
open to the public without payment, on
Saturday and Sunday of each month.

For further particulars, please write to the
“Clrcuit Seclion” Trade Department, at
Tamiya.

Tamiya Plastic Model Co.,
628 Oshika, Shizuoka Clly Japan, 422,

When there are eighl conlestants, a race is
formed with four people to participate,
making two races. Races are done repeat-
edly for each combination (each race
calied “heat” or “round”), Points of each
heat are to be summed up to determine the
final ranking.

F———— 8m (width 1 meter) ———
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@KINDS OF RACES

POINT SYSTEM RACE

TIME RAC

ROUND RACE

These three are typical kinds of races. And
it is comman through these three that the
combination of the members should be
changed s that any participant has an op-
portunity to compele with as many other
contestants as possible.

@POINT SYSTEM RACE

Points are given to each heat. The points
are totaled to decida the ranking.

* Depending upon combination of entrants
10 a heat, sometimes only 2or 3 people can
contend. Even in such a case. the points of
the first place are awarded.

* When the total points of all the heats tie
the score, a playolf will be held, When con-
testants using the same frequency should
endinadraw, the winner is chosen by com-
paring the rankings of cach heat, or else
thay are made to vie for superiority by run-
ning one by one for time.

@TIME RACE

Time required at each heat is recorded, and
the ranking is determined by the total time.
Sometimes the polnt system is used to-
gether with time to get the result more
distinctly.

@LAP RACE

One who makes the most number of laps
on the course in a given time is the winner.
This methed is often employed for long dis-
tance endurance conlests. A nolable com-
mon feature through point system, tlime
and round races is thal entrants have to be
classified under a frequency to use. Bo-
cause participants using the same fre-
quency will be never contend at the same
time undor any circumstances, the final rank-
ing Is not necessarily retlected with thelr real
ability of controlling models. This is scme-
thing which cannot be helped so long as
the frequencies are restricled 1o a limited
number. However, the problem can be
solved to some extent by arranging races
in a serlos form or assorted with the time
race system.

10. PENALTY POINTS

A participant should be penalized when he
conducts himsalf against the spirit of fair
play or against the smooth progress of a
contest. The punishment is disqualifica-
tion and then imposition of a cut in marks
or additional penalty time.

*ILis usual that interference to other cars
and remodelling exceeding the limit should
be liable to disqualification.

* A breakaway is subjact 1o demerit mark.
The penalty system should be constituted
from the standard of annoyance to other
participants or injustice amang the en-
trants.

1. TROUBLE

When a model gets out of order in the
midst of a race and is unable to proceed or.

out of control, all cars in the race should
start again or the car alone should be re-
tired.

@ RESTARTING

In case the cars go out of control by radio
interference, or the race is obstructed by
spectatars or somebody else, restarting
will be done.

@®RETIREMENT

In case a model canno! proceed in the race
due to insulficient previous check up or
because of an accident while racing, the
said car only must retire from the race.

12. ACCOMMODATION

Ample consideration is desired 10 be given
to conveniences and accommodations in
the place of the meeting in order to produce
an exciting atmosphere to the race.

@ START FLAG

Generally a national flag or a flag of the
host organization is in use,

@ FINISH FLAG (CHECKER FLAG)

A checker flag of black and white is waved
1o the winner’s car just before and when
crossing the finish line,

@ SCORE BOARD

To help the race proceedings, a score
board is desirable lo be instalied for an-
nouncing the records of each heat and
ranking lo the public

@ CONTROL STAND

A stand is very convenient to install so that
the racers can command the better view of
the course and the cars while racing.
@PROPS IN THE COURSE LAYOUT

A bridge made of a tire or advertisement
sign boards of companies which can be
seen along a real racing track, and mini-
ature guard rails used as pylons in the
course will enliven the race.
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THE CHALLANGE
OF LE MANS

LONG DISTANCE AND
ENDURANCE RACES

The Le Mans 24 hour race is done with rac-
ing sport cars, and the famous Spa-Fran-
corchamps 24 hour race is done with tour-
Ing type cars. A combinalion of driving
ability and team-work of the pit crew ara
necessary for winning this type of race.
Fuel (balleries); tire changes and Ihe cor-

time possible lo remain compelitive. A RIC

tion and a high top speed utilize a large
current iow from the ballery, thereby re-
quiring more pit stops for batlery changes.
Long distance vehicles also require a
greater dagree of precision tuning, batter
maintenance, and durable parls, and
perhaps a dillerent gear ratio, The vehicle
that makes the fewest pit stops will most
likely be the winner.

CARS FOR

LONG DISTANCE RACES

@ Credibility & durability are
the first requirement

In full sized car racing, the machine used
for long distance racing has less high
a racer for sprints.

long distance race should' be
over a period of al least ona hour, and the
winner Is the vehicle that compleled the
most laps during the period. Recharging
balleries, assambling requited spares and
changes In the steering and gear rallos are
only some of the things that might need to
be accomplished during the race. Driver
fatigue can also be an important con-
sideration during the race, and changes o

drivers should be anticipated during a pit
stop. The fastest car on the course is not
necessarily going lo b the winner. The car
that maintains the bes! tolal average over
the entire race is most likely going to win.
Prior race planning and completely under-
standing the limitations of your vehicle, as
10 ballery duration and speeds over tha cir-
cuit can give you the edge for winning long
distance races. The challenges of long dis-
tance racing are completely different from
those of sprint races.

=

THE TORTOISE AND THE
HARE

@ About “Speed” in long
distance racing

In any long distance race, you cannol say
for certain that the fastest vehicle is going
1o be the winner. We are all familiar with
the saga of the Tortoise and the Hare. The
Turtle was far slower than the rabbit, but
won the race by keeping a steady pace
throughout the course. Maximum accelera-
tion and high top speed are not that neces-
sary in long distance racing. If you have a
very high performance car, tuned up 1o Its
capacily, and attempt to run a long dis-
tance race, you are likely to spin out often
il you are initially concerned with leading
the pack al the races culset. Fast accelera-

ead
This is done so that the vehicle will last the
antire race, and not become disabled prior
to the finish. In radio controlled cars for
long distance racing, the same is true. A
car made from a kit properly will have this

@A powerful motor is not
always profitable
A large, powerful motor is a necessity in
sprint typa races where no ballery changes
are needed; however, tha same does not
hold true for long distance racing. Small
motors which use little electric current are
much beller as they require fewer pit stops
for battery changes. As an example, the
Mabuchi RS-540S and RS-380S motors are
represantative of molors used in radlo con-
trol racing. The RS540S has a torgue of
200gem; APM 11,000 and draws current at
6.25 ampere. The RS-380S on the other
hand has a torque of 75gom, RPM 12,800
and draws 2.9 amperes. This information
shows thal the RS-540S molor produces
more than double the power, but consumes
also twice tha curent. A car using the
5408 molor will require many more pit
stops for baltery changes than one using
380, and even though the car will be
somewhal slower on the lrack, it will still
whila the former Is in the pits for

durability i ing the en-
tire race; however, if It is not buill and
assembled accuralely, the chances of it
surviving a race is slim. You must make
sure that all screws and nuts are lightened
firmly and where required, thal liguid
thread lock Is applied to the threads to pre-
vent loosening. It is recommended that all
electrical wire splices be soldered, 10 en-
sure a good positive electrical contact
throughout the race, and that the wiring is
tied down firmly to pravent It from becom-
ing entangled in drive gears etc. Prior 1o the
race, use new rubber bands and replace
the doubled sided servo tape with fresh
tape. A car that is lighter in weight will
mova faster; however, by lightening the
chassls by drilling holes In it, or remaving
some bracing, you may find you are faster,
but the car will not last the race because it
is no longer durable. Credibility & Durabili-
ty are the keys to winning long distance.

@Pit practice and mainte-
nance for victory

The majority of pit work during the race will
ba battery changes. By saving time during
these stops, you can greatly advance your
standing in the race. It is very necessary
that your crew praclice removing the body,
change batteries, replace the body and
secura it on the chassis. The more this is
practiced, the quicker they will be during
the race. One second saved in time Is a
gain of one second on the leader, and
races are won and lost in less time than a
'second. During the race it Is necessary to
b calm during pit stops. If you ara in 1oo
much of a hurry you could make mistakes
that delay getting back into tha race, such
asmisplacing clip-pins for the body, failura
to connecl up he battery properly. Prac-
tice, and more practice is the key in saving
time. Also be prepared to replace motors,
wheels and tires during the race. If you use
plug typa connectors 1o the molor if can be
replaced quickly If necessary. The same is
true of the speed controllor. Make it easy
for your pit crew to keep the car on the
track.

battery changes. Another point to con-
sider, is that with the high current flow of

Large
Imotor

Strong_torque spe t

and high top draln  wil
ang cormespongingly.

current drain siops.

the larger motor, the speed controller Is
more apt to cause lrouble, and in any colli-
sion, the faster car Is normally damaged to
a greater extent because of the higher im-
pact forces. A faster car is also more
to drive during long races and mistakes in
driving are mor likely to happen due to the
speed al which it is traveling. All of these
considerations must ba taken into account
when selecting a vehicle and motor for
long distance racing. A good rule to follow
when working up a vehicla for endurance
racing is to use a smaller motor for those
tracks which have many tight corners and
fewer straight runs, and use a higher per-
formance engine with higher gearing for
thosa tracks with long straight runs and
less complex curves.

LONG DISTANCE RACING
DEPENDS UPON TEAM
EFFORT

@®Organizing a racing team
You can, of course ba the driver, pit crew,
and run an entire long distance race by
yourself, however, you will not be ovarly
successful very often doing this. Best
resulls are oblained with a driver,
mechanic for ballery changes, repair and
adjustment, time keeper wha records and
times the laps, and a leam manager who
qguides the team. Long distance racing can
require more than one drivar, so il Is best if
all team membsrs are also drivers.
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@Team work gives the edge
to your car

Once the team is formed, the next step is to
get it working together. Firstly, all mem-
bers must know and practice ihe role they
ara to play. The driver must run the car ac-
cording to the team manager's instruc-
tions. It disrupts the team work when a
driver struggles against other cars follow-
ing his own sellish interests, or delays a pit
slop elc. The mechanic is constanily
preparing the batteries for changing, and
keeping track of which are fresh and those
in a discharged stale. They look the same
and in the flurried atmosphere of a race,
more than one dead ballery has been
replaced by another dead one. He should
be adept in quickly removing the car body
for battery changing, and adjusling steer-
ing and changing tires etc. 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 stralegy 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 taam’s vehicle,
time the pit stop and record what was
done, plus keep track of who was driving
and when a change of drivers occured. The
team manager observes the progress of
the other teams, and advises his driver as
to pacing, pil stops etc. The team manager.
and time keeper should nol be drivers in
this race. During the second hall 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 nacessary
information to guide his driver on to vic-
tory. It is the manager who is responsible
for victory or dafeal in long distance races.

@ Periodic pit stop mainte-
nance

The number of pit stops made must be
reduced to the absolute minimum. If your




only stops are for battery changes and/or
driver change, then your race is progress-
ing well. Keep in mind though, that it is also
o ry to periodically oll bearings, and
shafts. Polish and oll speed conlrollers,
and to apply spray oll into molors and onto
gears. This maintenance, although time
consuming during a pit stop, must be done
1o prevent fallura of a part due to lack of
lubrication. Also look for any lcosening
scraws andior missing parts that may re-
quire maintenance during the next stop.

@ Trouble pit stops
As soon as a problem Is noticed by the
driver, he should pit tha vehicla the next
lap. To keep running the car with a problem
will only create a worse problem, and per-
haps one that can no longer be repaired
during tha race. After a bad collision or
spin out, observe the vehicle for alap or 50,
and if thare is a problem pit it as soon as
ssible. During the latter stages of a race,
it s difficult to judge If your vehicle is per-
forming the same as at the beginning. You
must compare your performance with your
rivals, and if 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 the n-
ing. If you maka a stop and discover that it
will take (00 long to repair the faull, con-
tinue running the vehicle, rather than ex-
pending the repair time. The managers
judgement on this must be accepled.

@Pit tools and spare paris

Keep the total number of tools in the pit to
a minimum; however, make sure that you
have all of the required tools to completely
assemble the vehicle. A box wrench, for in-
stance, is much better than an adjustable
spanner. Nesdlenose pliers and tweezers
are also required. If you take only ona glue,

will require replacement two or three times.
As for diplo tires, if the center rubber part
of the tire is not firmly fastened, it may
come off during the race, Wheels some-
times become broken, so even If you are
using sponge tites, take along spare
whmls on which you have mounted new
properly balanced and rounded oll. Ba
prnparnﬂ for anything that could likely oc-
cur. If you don't bring it, that's what will
break during the race.

@ BATTERY CHANGING
DURING RACES
One very important, (perhaps tha most im-
portant) part of racing, is how long your
batteries will last during a glven time. Ni-Cd
batteries have the ability lo deliver a con-
stant even vollage and current supply to
the motor, until the ballery is almost ex-
hausted. If you are familiar with the clrcuit
you will be racing upon, you already know
bow many laps you can get from your bat-
tery on that circuit, however, If you are rac-
The discharge characterlstics of Tamiya
v\ NI-Cd BV ballery and UM() dry call

Tamiya 6V Ni-Cd
battery

(A) *Tha ML battery.
teady voil-

BV dry cells (1.5V x 4]\

v Wmlwb—mi
Raif of e charga.

[ 12 13min)

ing on a ditferent circult, it will be guess
work on your part to know how many laps
you will get from ballery. During endurance
racing, whara many balfery changes are re-
quired, you must have the ability to judge
when a pit stop for battery changing is
necessary. Normally, you will bring the car
into the plts about two o three laps pricr to
battery exhaustion. Running the car until it
stops from lack of powar is not good for the
battery, nor will you end up winning any
races that way. Tires, driving lechnique,
coursa length, number of laps required,
course condition, type of motor, all play a
part in how long a baltery will last. Be on
the safe side and bring your car into the
pits after you have run the battery down to
its safe limit, by maasuring the time or laps
run. Make sure that your battery supply for
the race is sufficient for the entire race, to
include two or three exra batteries, for pro-
tection in case of an accident on the track,

Gummed tape, vinyl lape and soft iron wire
are also very uselul for making emergency
repairs. Take along enough parts to com-
pletely rebulld the vehicle. Extra pants for
the front-end and steering, and those parts
that require assembly, should be assembl-
ed prior to the race, so that they can be in-
stalled as a unit, rather than part by part
during a pit stop. Sponge type tires do not
normally require replacement in races of
two hours or under. Semi-pneumatic tires

or battery steady
driver, who makes the required pit stops on
time, is the driver who will win endurance
racing.

@RADIO CONTROL
BATTERY LIFE

Normally, you will not require a frash
receiver or transmitter battery during a
race that Is not longer than one hour, if you
start the race with fresh batteries or re-
charged Ni-Cds. Note however, that the
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MOre 8ervos you use, tha more the receiver
battery is used. Whatever equipment you
use, you must be familiar with the nominal
life expectancy of the batteries, and if there
Is a possibility of the race lasting longer
than expecled, prepare extra balterias
beforehand, just in case they are needed at
a pit stop.

TECHNIQUES FOR WIN-
NING LONG DISTANCE
RACES

Endurance or long distance races are very
much like human distance racing. To win,
you must establish and keep a steady pace
throughout the race, avoiding useless
deadheats with other rivals at all times.
Keep clear of trouble on the track and run
YOUF car at a steady even pace.

@ Start

You do nat have to "Jack Rabbit" start.
Take it easy and run carefully al the beginn-
Ing, especially al the first comer, where ac-
cidents often occur. Enter the comer high,
even if you are left behind at this curve. Ac-
cidents at the beginning of the race often
leave the driver irritated and confused, and
the original plan of pacing Is lost. For the
first two ot three laps b very deliberate in
your driving. You will start 1o relax, learn
the track and how the others are pacing
themselves. If you should spin out, don't
become upsel and dash ta catch up. Keep
the pace and drive smoothly.

@ How to pass and get
ahead of rivals

Success In long distance racing usually

comes from not being in the lead for most
of the race. When you are the front runner,
you are always concerned about those who
are behind you trying to pass. || you cannot

maintain enough distan @ lead over
your rivals, It is batter Lo Jet unc urlwo pass
you, than constantly worrying about them.
YYou can then use the leader as a pace set-
ter for you, and when the time comes for
'you to pass, do it right after a corner that is
followed by a long straightaway. Even if
your car seems 1o ba slower than othars in
the race, you still have a good chance of
winning. Remember that the faster a car
runs, the more battery It consumes, and the
taster cars will have to make more pit
stops. This is your chance to catch up and

pass them. If you can just manage lo keePr™s. knij
your own pace, throughout the race, you Yo "’
have a good chance for the winner's trophy. ¢

@RELAX WHEN CORNER-
ING!

During the endurance races, lake the mid-
dle or high comer, rather than at the track
inside edge. This |s where many accidents
occur, and thoss that are trying to catch up
from thelr last spin out will be fighting for
that Inside lane, and mast likely spin out
again. If you are there, you could be knock-
ed out In the-accident. Stay high in the cor-
ner and relax, excepl for that time when
you need the exira speed and dash for win-
ning the race. Relax and win!

RECORD THE RACE

In long distance races, it is advisable |
keep a record of the race. Later, you will bg
able to review it with your team mates and
determine where time was lost. This is.
very usaful and positive approach to im
prove and strengthen your team for othe
long races.

@ Pit records

This is the record of all pit stops of yod
car. Which laps the stops occurred, hog
long the stop was for. The reasons for thy
stop and what was done to tha vehicle &
each stop. Perhaps only changef
drivers and batteries, or perhaps changef
tires due to new track conditions (rain
on track alc.). Whatever the reason, this if
formation will assist you in making a betl
overall plan for the next long distance race |

@ Race progress records

This I a record of the progress of the rack
lap by lap. It will consist of the lap times
driver's name and any other
deemed necessary during the actual rund
ing of the car in the race. This informatiol
will provide you with planning data f
future races as to which driver is best fk
certain conditions; number of laps expact
ed during an hour of driving time; ané
number of pit stops expected.

® Lap record listing
This is the data which the promoter of th
race records. number of laps of each
team Is recorded 5 minutes. Frof
this record, the pace of each team Is del

mmad and the prog-zssol the race. He

ad and also whel




OFF ROAD
DRIVING CARE

Even though you own an off-road vehicle,
you must select your driving areas with

den on the molor and it will use much more
current. The vehicle will not move as fast
on this type of terrain, and on loose dry
sand the tire can become buried and spin,
without moving the car.

Tices dig into sand.

‘care to keep your vehicle in k:
Inconsiderate driving will cause trouble
and possible damage to your car.

@DRY RIVER BED

A dry river bed where many large rocks are
found is perhaps the worst place for driving
an off roader. In 110 scale, even a stone
with a 10cm dia is the same as a 10 meter
dia boulder In real life. Driving against
these objects Is like Intentionally destroy-
ing your vehicle.
Driving In a dry river bed
can damaga the car.

GRASSLAND
Grasslands with tall grass and stems are
bad for buggies because the grass can
become entangled in the rear shafts and
universal joints, which cause an un-
necessary load on the motor which can
cause overheating.
Note: grass can become
‘entangled in rear !hl!’l!;,

@ ASPHALT AND LAWNS
Hi cornaring on concrele, asphalt

or smooth lawns will cause the vehicle lo
roll. Slow down a littie when cornering on
these surfaces.

@ GRAVEL AND DRY SAND

Dynamic jumping is a part of off road driv-

. you can damage your car if

you do it recklessly. A jump must be done
50 that the rear wheels land first with the
vehicle level. In order for it o be in a
lovelislightly nose high attitude, you must
leave the ramp squarely and not enter it
from an angle. If you do not do this, the car
will tend to tumble while it is in the alr and

Heights up to 20cm.

Thess surfaces offer
resistance to your vehicle. There is a bur-

land off balance. Your jumping ramp can be
up to 20cm in height for safe, smooth
jumps.

Straight jump!

Although the rough rider and sand scor-
cher, plus others are waler resistant, watar
‘can enter the mechanism box due to water
iprassure if the car is allowed in deep water.
The safe depth of the water hazard is up to
the lower edge of the wheels.

Nota depth of pool. Depth
s allowod up 1o wheel,

Cars with water resistant mechanics boxes
can be washed down with a hose if they are
dirty. Hold the vehicle by the front bumper
and let it hang down vartically while clean-
ing off with the hose. Do not dip the car in-
to a bucket of water because the pressure
will allow water o enter into the box
through the vent holes. For a thorough
cleaning, it is best to remova the
machanics box entiraly, then immersion in
‘water will not harm the radio gear.

"After running the vehicle through water, or
atter washing, it Is a good idea to open up
the mechanics box and wipe out any mois-
ture that may have been induced, then dry
it In an airy place. Disassemble the gear-
b‘ox and oll the gears, bearings and suspen-

ion.

High soeed comers must
bera Httie wider hero.

20300m deep W0, Coniiol siand

T s

High speed, full counter steenng coursd: 8 lot of pravel 0n the inside of The
e

OVAL DIRT COURSE 3 hould b near the conirol

A oval dirl Course can be set up on school grownds il

ks Athough § 1 s you can ucly”sress” o 30 8

Briving lechniqua quickly of Ihis ype of Irack. Inchuded lor marimum enjoyment.




Tamiya’s RIC 4WD vehicles offers you the
unigue enjoyment of working with 4 wheel
drive mechanics, and they are very much
suiled lo experienced drivers as well as
beginners. Since the radio system Is
located In a sealed compariment, you can
utilize the vehicles for heavy duty driving in
all climates.

FOR THOSE JUST GETTING
INTO 4X4 VEHICLES

's RIC 4WD vehicles are best match-
ed with a 4 channel, 3 servo radio system.
There are many radio systems on the
market thal can be ulilized and are very
reasonably priced. Use a 4 channel system
for maximun flexibllity with your Tamiya
4xa's,

FOR THOSE WHO ALREADY
POSSESS A 2 CHANNEL
RADIO SYSTEM.
If you already own a 2 channel system and
purchase a Tamiya 4X4, you can gain ex-
periance with it by installing your present
system. Although you cannot shift the
gears with the radio, you can still enjoy
very powerful driving. When you get bored
with the Inabilily to shift gears, then It's
time to go out and purchase a 4 channel
sel. You will have the same enjoyment with
your 4X4 using a 2 channel radio, as with
any of the regular 2 channel RIC cars;
howaver, maximum anjoyment comes with
the abillly o shift gears with the radio.

HOW TO MAKE
SNOW CHAINS
4 wheel drive vehicles can be effectiva in
snow; however, for more positive traction
snow chains are suggested. These are easy
to construct using small linked chains found

4ATTACHING SNOW CHAINSS

al hobby and do-it-yourself shops. Referring
to the full sized ligures and pholos, fabricat

resulls, the chains are suggested lor the rey
wheels only.

TOYOTA 4x4 PICKUP ON SNOW

et  Of course the AIG Toyola pickun
in deep Iresh snow, bul runs. e
zcm.acm fallen snow. Enjoy 4xd's on i

Above, Toycla Axd E‘ND pulling a grown-uj
board. Balow, RIC 4xé pic
e ok oM Topcka A sy




1.POINTS IN DESIGNING A
RACING CIRCUIT

Building a racing course, even a simple
one, lets you enjoy it far better than run-
ning acar inalarge open space Ireely. You
can make one very easily, i.e.. by drawing
lines with chalk or using empty botties lol
pylons (when using a space of someone’s
possession, like a parking lot; of course,
permission should be acquired before-
hand). To make races more fun, some
knowledge of courses are required.

2.A TRACK BEFITTING
THE CARS

You cannol expecl a thrill of excilement in
running cars along a loo wide circull. In a
oo narrow track, you cannot enjoy speedy

riving. The maximum speed of 112 elec-
tric RAIC cars is around 30 kmih and the
widih of the car body is about 20 centime:
ters. Based upon these figures, the follow-
Ing designing data will be Introduced:

*The length of a course is 100-150 moters.
*The width of the course is 3-4 maters.
*The length of a straight way section is
over 30 meters.
The maximum speed of 30 kmih comes to
a little over B meters per second. Taking
the slow down at corners into considera-
tion, the car will make a round of a 150
meters long circuit in aboul 15 seconds. In
the Tamiya Circuit, a round of the longest
course out of the possible selections
measures about 140 metors. A race is held
# COMPARISON OF 2 METER WIDE COURSE
AND MODEL CARS

s

i e

by making three rounds. The average time
required is approximately one minute.
Thisisa e long time 10 a racer, as he
has to apply all his energies in the control
of his car.

The width of the road should be desinged
from the size (breadth) of the models. The

112 cars are 20 cenlimeters wide. So
having 10 centimelers in between cars,
then 2.5 meters of width is required for 8
racing cars. If a way should be established
inthatall cars do not start from the starting
lineina row, a narrower width of the course
would be permissible. But for avoiding col-
lislons and bumping while passing each
other, the breadth o ovar 2 maters 50 cen-
lEmnuuiwew-bh The Tamiya Circuit is
wide (somelimes 3 maters), but
s|||| it does not look too broad. There
should be at least one portion of a straight
line in a course where cars are all
run at their maximum speed. The longast
straight in the Tamiya Circuit is 42 meters
long. 1/12 slectric cars can cover this
length in 5 seconds or so. Here, on this
straight, the racer can lake a breather. A
longer straight course, depending on cars”
ability, may be desirable. A drag race can
©be held in a straight of aver 40 meters to
«contend for 0-400 meter pick-up perfor-
mance (converted in 1/12, it should be
about 33.4 maters.)

3.TRACK CHARACTERIS-
TICS ARE DETERMINED
BY CURVES

Circuit: e roughly classified in two
* KIND AND CHARACTERISTICS OF CURVES

High spesd curve Medwm speed curve  Low speed curve

or_ciiving
comolste nairain
todrive clossto the
ide (vertaxes) of
bencs.

the following band.

A car should decelerate when approaching
Slrw apeed complex curm in etionss for

TAMIYA CIRCUIT
Yo gt s R et w-wuu
Y0 Doint 5 noante 0 e obeAC

withaut losing

iy alter the
ine_here
a

immedial
starting
snould

sieaight track.

groups; a high speed course where veloc-
ity is important. and a low speed course

tant. The featuras of a rack are formed with
the number and characteristics of many
curves. An ideal circuil conceivable is a
mixture of high and low speed course:
1/12 electric model cars which boast of ex-

tial gear device equipped.
*Assorted curves should be Incorporat-

-vemm of curves should be made with
some bluntness.

Curves can be divided in three groups in

terms of passing speed: High spuw wm

away from the drivers.

# A circuil is 1o be designed with consider-
ation from the driver's vision

The farther away from the driver, the nar.
rower the course looks because of paral-
lax. It could be some problem o drivers. To
compensate for this, this particular por-
tion of a circuit should be widened. In case
of the Tamiya Circuit, the opposite side of
the track to the driver's stand is 4 meters
‘wide. One meler wider than the near side.
For the same reason, it is not recommend-
ed to design a course with complex curves
where meliculous controlling is roqmmdn
distance away from the driver.
bridges and gates on the circuit are very

whicha carcaa ga
p.ed curve whun

* COMPLEX CURVE - SUCCESSION OF
MULTIPLE CURVES
e Course shasd.

some slow down ilmqulmd andlow speed
curve. And in terms of layout, a simple
«curve is ona built with a single radius, and
acomplex curve consists of multiple radii.
Straights between curves are also influ-
ential. With all these features being incor-
porated, quite a challenging circuit can be
md- with curves of different characteris-

ler to the illustration of the

amiya Circuit and the drawing left for
the individual feature of curves. Also,
note the point of vertexes are made not 100
sharp. According to the data gathered at
the Tamiya Circuit, cars m apt to deviate
from the course tewards the outside at
high speed curves and inm
curves. The road surface of the curves
have been modified accordingly.

4.FROM A DRIVER'S VIEW
POINT

P!ua

The biggest difference between the real

car and the radio controlled modal is, of

course, the pasition of drivers. Hence, the

following hints have been brought about:

*Portion of a circuit away from the driv-
ers should be made broader

*Complex course layout is not 1o be built

19

useful y tomake the circuit
lifelike; however, again, attention must be
paid not to block the view of curves from
the driver's sight.

5,70 MAKE A RACE MORE
ENJOYABLE

Most of the electric cars have the same

similar performance, so there is a IIMli
haad that they could collide if there Is &
sharp curve right after the start of a race.
Therefore, it is recommended thal Some
length of straight mnnlnu be available just
alter starting. It is not necessary lo have
the circull at one lavel. On the contrary,
some undulalion and a leaping slope of
two may be useful to add to the course

ot

foyable, unless these abjects would hide
the car from their vision.

6. TRACK SURFACE AND
COURSE SIDE
* Thlpmmlrllallhilrnck need notbe
very smi
kDmnaga ia Impul‘llnl
*Lawn is ideal for course side.
Pavement of simple surfacing asphalt is




adequate without a firm foundation. Or a
Sunday chore by the club members to lay
concrete surlace may suffice for the pur-
jpose. Some uneveness and slope will not
be a cause of trouble, but drainage should
be planned carefully.

Shortly mowed lawn on the side space of
the course s ideal when considering
deviation of cars from the track. However,
it would call for ime and care to grow.

On the Tamiya Circuit, natural turf

is employed on the space between the
roads, and outside spaces are kept as dirl
surfaces. In cases of dirt surface, all the
pebbles should properly be picked up and
the surface tamped down. Also, lall grass
and leaves must be disposed of since they
imight jam into a shat of the car.

The joint of the track and the side space

may be built on one level or in a gentle
slope, the oulside being high, If there
sshould be any rise and fall between sur-
face levels, in order to allow a car that de-

'VARIOUS PLANS OF CIRCUIT LAYOUT

viated to get back to the course with ease.
When the space belween courses is very
narrow, some davice may be needed fo
keep a car from jumping into the next

7. DRIVERS CONTROL
STAND AND OTHER AC-
COMMODATION

The larger a circuit is, the taller the
control stand must be. The Tamiya Circuit
has a control stand of 1.20 meters high.
Howaever, whana stand is1oo high, it would
be inconvenient o step up and down.
Sometimes a hand rail, for safety’s sake,
may be necessary.

Besides bridges and gates on the circuil,
a signal light for starting,.a control tower,
sign boards of sponsars, and things like
that are desirable so as to boost up the
atmosphare; hints of such auxiliary props
can be obtained in car and racing maga-
zines.

] LARGE CIRCUIT

2 HIGH SPEED TECHNICAL CIRCUIT




TOYOTA 4x4 PICKUP BRUISER

HONDA F-2 (COMPETITION SPECIAL)

AUDI QUATTRO RALLY

‘Varistia Pesisior
(—Dipio Tew _ Coniol Swilch

PORSCHE 956 RACING MASTER Mk.§




&PQRSCNE 956 RM. Mk.5

This high performance Porsche 856 RIC model

developed foc acing compatiion Il s 8 rvee ot

Suspension veh & tront independent su:

smmmlwm damging. and tha fear

suspension i3 a singlo point adjustablo swing unit,
designed for J1Kon. AGSLADIS

bar adapts this acer Lo antrack conditons. Frame
lightweight FRE deck Flal coll

Ipeocf.mlrnﬂlmuslm! soft and hard br
Iog, 67 208  poalfs o wioe. 18 e Lastst
car Tarniya has yol designed.

ATV protctipi e The Forache 056 e P
G rac mmwmmm’m

?%“xmwg&:

race with It
About the protoype » Toyota Toms 84C took 8 7th
place al the Worl atibs bakd
£1'ihe Fuil Speecwan, Japan 16 T4 Tho feat T

worn taken wwlm wall known Porsche 958

t utizes a modified Toyota AFGT turbo engline which
over 500hp, and It is expectsd 1o be a for-
midable rival.
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VIORBCALL PAGOCONTROLAACRE CAR

QY1) HONDA F-2 reourermon secusy
A/?F 2(RHEMA a1

The mpany is again In the lopic of

ek m'-ng in .lupan S0 Europa. This kit epro-
sa Yo tha prolotype.

ty and exirome stabillty. Front cipia t
sponge tires provide excellant control and
maneuverability. This ks an ideal kit for those just get-
ting inlo tho hobby of RIC.

About the protolype @ We can 3y that 1981 was a
Honda yea n - racing. £.2 machines thal mounied
1R Fionda Viype 8 cyllnder engines 03 edromely
wei. In Europa, the RH 6 Honda won 4 viclarias with
M. Thackwoll and G. Lees ai the wheel. In Japan S
Nakajima won 2 vicories with the March B12 Honda.

1710th SCALE (5830) M;

L@NEHEAR@ILW R

d }LANCIA RALLY
5

This sction modl s deally swied fox begknars s
vanced RIC enthusiasts alika. The ated

he powstul :
WHER can e Upradd 1o ha compottion RS0 i
any time. Kit will accopt many of the high perfor-
mance tune up parts avallabia

Abest 1 protoype e This ieicie was dersioped

he Werid Rally Champlonships con-
Fowered p,az Hitor DOHC engine
500D mounted anmi i, the car ook 1st and 2nd
Dlaces g tha Wionta Gailo Faty i 1963




nl'lel the winning
coma famous mll"-‘l the IAU"O Th
hass

OPEL ASCONA 400 RALLY

om durabia resin. Water resistant my sm
s £qupment and batiares from
ty differential Is

sogind i rsar
s been very sctiv In the EJW
farl m
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The GRASSHOPPER
ISRy~
i3 ideally sulted ! wﬂ\wwwurl
F\sasos

This off road racer is
inginto 1 (it of RC modei

n
molor for many e tes of exciting
chasga of tha battery. Sophisticated wsoerséon

duty di Flwm'mlp«lm 0. Can be tuned up with
v v, ot beaings 4nd ol led sneic,
10 provide faniastic partor

/About the prototype e Real off road vehicles ane nor-

Tally & Sngio samier bl on 8 PArToN chassis and
red w e I L I D

ng in the United States and each is individually mark

ed, painted and no two are the same.

Kt Inchades fuse e safety.

THE HORNET

s
Light weight and high power result in suporb per-
formance and the Homet has achioved this. Tha use
o1 3 lougn BAIIUD Iramechassls of ABS resin,

rollagfiois rear xia have et the weight down 1o
& it A soa) gearax crtven by The famous

tor s the power 10 satsly begln

ner and expert abtke With many of s of the
Pouiar Goxiabopy but wite i up e ol flied
Ehocks and Lexan bady, the Hormat 13 mads for
clrcits.

L oo gm0
Caliiornia, was born. These fun venicies
iru\ofmlw M i!\/\ﬁlﬂ ‘seat design constructed from
weided i0d powsred by
Nﬁhly whed Gy encHaA. Speeds Of vp 10
arm not unusual, over rough ferrain.

(Model Specd Scte 1108 vl lengt Lorm @
Overall wi g
=

it incudes fuse foc satoty.
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HOTSHOT, S
[&

HOTSHOT 4WD
Frbavk4WO
Hotshot Is a full tine 4 wheol drive vehicie, shal
criven with cual ciffersntial, that uses no chains,
belts or pullys. Ball thrust boari lemihe:ruﬂ..
property positionéd for maxim: m
P lasance 1.5 ik Fron and et coutie
wishbone om that

Omm imos
stability over the foughost of surtaces. The Hotshot
Is easier 1o :onlrol mmnp comering and straight run-

the Masket. Twin coll ver G {ed darmpers a2 3 way
adjustable for fine tuning o all road conditions.

1 and vy o contuoled by the siee stabizers
a1 front and rear. Low profila tires and light weignt
ey pasiios GRS sopnSHealed D an
a1 up weight of caly 1700 gms.
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THE FROG
SAEATELE
Ahigh periormanc rmcmummwumm
vast majority of uua“iy tune up parts contained in
the kit. ! mmu& motor
along wit hmmw filed competition shock

Sbsciters Frame|s e oco
frame, both ight in we et
center of amlm mqnmmr differential and

sioe for safe and durasie
N speed running and comeriog

Aout ral ot road cars i parfomance acing
bo od with the track type F1
HigHly tuned enginas ato maunted o hnh:welﬁm
slm framas of eies! wbing ridng upon 4 -
dependent suspensions w fmavement
absorbers. m;m,:mmw rough termain thoy
ars a sight to behold!

Mok Sprccalons) @ Scale 110 8 Oreealllongh, a0
Tirn &

e %
@ Speed ool fomwanbevena w‘--n.m« wme.u
centred recpared. (Batters nd racks unt nct in
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This i a high performance
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TOYOTA 4x4 PICKUP BRUISER
P2 DO RAWD YT
This sophisticated FIC vehicle uses @ tioe speed
a3 shifiad via the ranarmittr ot pavwsr-
our whesl div In st gaaz b hwo whee! rivo
mnm n2nd ge: 2|mmmqn
nunning in 3 gear The o
b ek

mr
fuil

H.w tires and the Dom\ﬂul o twuv s 1o

los pecvide spectacular performance for the good

Tooking pckp truck.
2 the ral wehickes fhoel v piceup
n popue
‘Du!ﬂstﬂ IM yEArs and lnm types 0(
wen thoon mocilied o raclnu and sporlng
venia, On eve calle 1n6 Mo Bog Face” 5 Cone
muddy bog and s very exciting o walch
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ﬁ FAST ATTACK VEHICLE

Combine the versatity of an of 108d veticle with
lightweight weapons Sys10m and you have a Wiary
Fast AHtack Vehicie that is now undergoing lests with
he US Army. The superd soilly of 1ne off road
ormancs cama 1o 1ha atiention of the
muy testing facilities and possible applical lrx

wsa In high spesd recon risarce a0 surpise o
ack roles. Armed with 8 hoary duly MG or TOW o
mislo system, the PV 18 awesbrma in

Using .mmgum« susponsion system at front and
roar and a bummmmdmrml!uw

Wl 1he FAVhas the urciog porormancs

ty.of the full sized prolotype.

g pack [
o il proportsnsl et (0 1

TIGERT"
TANKTYPEUT ° KINGTIGER
2 =

GERMAN HEAVY TANK KING TIGER
FA YRR+ AH—
An exact 1716 scale radio controlied model of the

e finest overal K war 2.
il accept up 10 four channels con
trol for tumel rotation and gun I w»g ight. A

Indivioually finked with metal rods, the catapilier
tracks aro made from a new fype of plastic for long
ife and ease of maintenance. Chassis and su:

sion system is of hoavy Ouly akuminkum and cast

metal
About the prototype @ Entering the front liens late
in 1944, the K was

| Vi2 engine
s tank Nad a top speed of 148kmin. A total of
487 King Tigers were produced during the war.

allengeh. ¥ @

P
ot inchuded i L




GERMAN HEAVY TANK KING TIGER 1/16th SCALE RADIO CONTROL




WEST GERMAN LEOPARD A4
Ko e Lk S AL

Thisisa of the West German latest tank. You
il 5o saHogec with s wxcallont mw rough

‘surlaces. It 15 a chall isite
mechanisms 83 tho o m{h a uuu Slutch

a0 Indspendent suspenalon

ot e o ey Goaled scae hogel s vty
Cposiing wher 115 carmpleied.

About the prototype e The newest Improved fype of
Mast Germar pf Lﬁ’g&'ﬂ tank is the A4 which 'ﬁe
ofine s Toicabia cormbat vehicies of o workd

mmmnnlmqnmhhm:m

It excellent dofensive characteristics and the com-

pulecised firing control system linked with fis main
105mm gun augments. the offensiva pawer of the

tank.

{Model Specdcations

N.n.ulll-tvue
wnum..uﬁ =]
T A s 2 e
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WEST GERMAN GEPAR.D
B F A 4 UL R

This Is & radio controlied model which

he|

7ol rivolves 360% he twin GunS Mova Up and down,
and o adatal i fea rshes wih e movoment
of the turet. The tank pororma

Ctainl e sty o unm.-.nq a rmw
cluich. All wheels have individual

torsion plales mamg-:ll«-mgpmm

About the prolotype e The West German Gopard is
1ha novest sai pmpolmmlnll alrcraft gun. It is

a
radars. It Is capable of Intercepting enomy als
flying al super sonic speed and at low altitudes.

e 11t 9 Overall lngih

S & Drwe unit sy, e
vt s gadusl g
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FREE PAINTING EXAMPLE
MITSUBISHI PAJERO




BUILDING

A HIGH
PERFORMANCE
CAR /

J

type o Feontrolled
elec may produce much di-
vers\lued performances and character-
istics in accordance with a way It Is as-
sembled and adjusted; for example, some
cars are easy to control and some are not
50 easy as mhurs

E(‘.ZJ F

Ewn with  real automobile, moving in a
siraight line is the essential condition. A
model should be 50 adjusted that il takes
in a beeline for 5 meters or so without
touching the stearing wheol. A car which
does not go straight cannot hs l:onlrcllad
easily. Note tha following po:

@ A car with distorted cnassn: would

not go siraight: therefore correct the
chassis so thal the four wheels should
1ouch the ground evenly. Particularly
alter collision, look into it carefully.

@ It any wheel should nol rotate smooth-
Iy, car would turn in the direction of
that wheel. Assemble a car with care so all
wheels revolve evenly. This is related to
car's running capability.

a front axle is not set paraliel to the
rear axle, the car will steer crooked.

@ With a bent rear axle Ihe car will keep

turning.

When a wheel is not secured firmiy

with the nut, the car may be going in a

zigzag way. Tighten the nut lo keep the
T

wheel in posilion in such a way that there
is no play between the wheel and the axle,
but still allows the wheel lo turn smoothly.

@ The steering servo and servo horn
should be arranged 5o that the front wheel
will head forward right and tha atlitude

of the servo horn is par to the front
FROG (TOP VIEW)
&
@
L —
()

Steering Serve ——

STRAIGHT BUT TURNS UNEVENLY RIGHT
-t

o
@
~J

©
Change nesiral
Bosition snd L

)
Servo

<DOES NOT GO STRAIGHT»

position and leng:
of rogs.

tiews paraiiel
dirnction of
straight run
TORMADO AM MK.3 (FRONT VIEW)
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Stering Servo

«IT GOES STRAIGHT BUT TURNS UNEVENLY RIGHT
AND LEFT-

wheels (some cars requiring a right
angle). when the steering servo (con-
sequently the steering stick and trim lever)
is in the neutral position. Whaen this ar-
rangement is nol fight, the car would not
go straight or it will change its course

unevenly to right and left. Being installed
wilh a screw. servo horns can be read-
justed by unscrewing.

lo mount radio control units and
bl“!l s into a car, balancing the car

ﬂ sl camrul that tires and steoring link-
jai

beeling. If not, adjust it with the trim lever
on the transmitter. With the trim lever,
you can do the fine adjustment of servo

< SERVO HORN MOVEMENT

el

Heytral

< TRANSMITTER -

Trim fever

mov-msm having the same effect of shift-
ing servo position.

(HINTYA car with long wheel base in rela-
tion to troad has stability and tendency of
going straight.
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Neutral position  Change neulrsl pesitien.

CORNERS
A car which goes straight is easy to control
in pri CIpIe Such a car should have no

pecul
with a peculiar way when turning can be
corrected in the following ways.
© The direction of front wheels are con-
trolled by the movement of a servo. In case
a servo is not secured in position firmly,
the car lends 1o be unslable having a
jittering or not responding to the contral
properly, or turning unevenly
lelt. When dual-sided adhesive lape is
4HOW TO APPLY DOUBLE  Doubls Sided
SIDED SEAVO TAPER Serva Tape.
Cloan well

install servo
ey 50 1 wil
not

used for mounting a servo, wipe the sur-
face of the servo with cloth dampened with
benzine or solvent carefully. (Lacquer
thinner may dissolve servo cases.)

<< INSTALLATION OF SERVQ HORN
Tumm uneverty or e
work pr

BAD EXAMPLE  wil not
A
senail R
Rog moves 1
g

Travel of serva horn between B & C i3 simost
vortical and shows less herzoatal mevement
than trom A 1o B,



(Corrsct instaiiation of serva horm)

Sarvo hom iy in the correct noutral position.

@ In most cases where the car does not
curve evenly, Le. a small turn to the right
and a bigger turn to the left under the

same stearing angle, it is caused by in-

n the prob-
as per stat-
ed in the previous chapter ndamental
anulromem is That the Car Runs
Straight

© Wnen a differential gear does not work
properly (the same state as il without a

Check it by holding one wheel firmly lnd
turn the other wheel: smooth rotation indi-
is in good condi-

Tha stoerage of the right and left
the arc of the serve horm.

SIEoN=

Servo horn n n the incorrect neutral pasition,

ACHECKING DIFFERENTIAL GEARM

When tha car is tuming, the
distance iravoed by the i
sida whoes i lo3s than

he Gutsidn whosts 20 ihey will
rotate mota vowty

tion. When it does not, iry lo give some play

in the gear meshing.

@ Check whether or not a servo rod, servo

horn, or wheels are in contact with some-
car body

g
movement.

@ 0il the king pin of the front wheels.
Steering will then operate lightly.

(HINT) Steerage (degree of changing
direction of front wheels) can be varied by
shifting the connecting paint of the servo
red. It is recommended for a beginner 10
select small stecrage.

Semall

i

3. FOR SPEEDING UP (une up)
Most electric car kits are produced 1o
come out with similar performance. In
ice, however, the models assembled
will show varied ability. The reason wi

some cars do not run faster than others

other words, they have a rotaling sec-
n which, either partly or all, does not
revolve smoothly. The following are the
points to take care of, needless to say

Play of 0.5me
apglymg oil or grease to the places re-
o Fulnllh soma play in the meshing be-

tween the pinion gear of the mator and
Ihe ditferential gear. Too tight meshing

lﬁ

would damage the g 3
@ Clean the surfaces of gear teeth with
@ used toothbrush or scrape them with the
tip of a screwdriver if there is any deposit of
dust and dirt which would kill the smaoth
rotation.

Closn wtn
screwaiver g

Snape gear 1ooth
with file

©® A chipped or deformed gear tooth wi
diminish the rotation. Particularly a Dru
gear is easily warped; in such a case, r(

shape it with a file carefully.

— Goas Case

93 01 05mm
A

@ The collar should not balocated agai
the bearing too tightly. Secure them
such a way that there is some leeway §
that the shaft would move slightly rm

and left. Fist square

© A bend in the rear shaft aca
of unstableness of the car, npemuy m:i
mal

running at high speed since it may
the car slower compared 1o other cars.
The bend can be found out usnly by man
the shaft slowly on a flat su

— Instant Coray

2hould b ghoed Ny in e case
Sancwich Lires, the contra portion of rubber mest
F\u-dumlllm aherize 1wl Garme ol wheh o

= Mwﬂlhllhn‘
oy,

@ When a tire is not glued firmly or th
wheel hubis w h

asif the axlsis bent; the car cannot gofast
@ Oiling of the front axle is ofien ovel




looked, Do it without fall. Poor rotation
on the front wheels influences the car's
speed more unfavarably than you may
think

@ Improper foe-in and tos-out adjust-
ments are resistant to the G rm. model
| car runs well without tos nd loe-out
or wilh a fow degraes of eilhor,

|| «PORSCHE $56 TOP VIEW>
| - Tein

Daily up-keep of your cars is Important for

Altoation of 108-in 8nd tos-aul can be made by al
e ball sdjusting foints. ldlun W as eatriad belows
The int Sat. may ba fitted on

‘ther mocel cars.
4 ADJUSTMENT OF THE LENGTH OF THE RO

F—"gt0
@@%:ﬁqf@

1an3ed whan turming antl-clockmise.

This will help
you to find any possible defect. Without
dally care the capabllities of acceleration
and maximum speed of your models can
deteriorate. Keap your cars in the best
condition possible at all times.

1. CARE AFTER RUNNING
After running your model be sure o clean
it and carry oul any necessary repairs
reh:av for the next time you wish to run
the car.

ATTENDING TO CONTROL
MECHANISMS

The radio conlrol unils and switches will
be covered with dust after the model has
been running. The contacts of the switches
must be cleaned in order to avoid poor
contact. Any component damaged or out
of position must be replaced or reposi-
tioned. Dry cells may be in need of ex-
change. Also check the batteries of the
radio control unils. As a general guide,
the receiver balleries are exhausted
sooner than those of the transmiller. In-
adequate balleries tend 1o be a cause of
many breakdowns.

DIRTY COMPONENTS
AROQUND THE CHASSIS

After a day's activity, all parts and sec-
tions around the chassis will be in a dirty
condition, Look particularly at the moving
parts; any foreign objects in the bearings.
influence the rotation of the wheels. For
inaccessible places use Tamiya Oil Spray,
which has a detergent effect and is very
uselul for cleaning. Gheck if any nut or
boll s Icose and ofl all journal sections.
See f the rear axle is bent; &2

replace if necossary.

DAMAGE TO BODY

Radio controlled racing cars are not only
for running, but are also fine scale mod-
els. It is certainly nol recommended to
run the cars without a windscreen, with a

door broken, or with a big hole on the
body or any similar damage. Always keep
your model in the best condition possible.
Items you will probably need for repairing
are plastic sheet and different kinds of
glue. Synthelic rubber cement and in-
sl‘aﬂl glue are useful, as well as plastic
glue.

2. TO KEEP YOUR CAR AT
PEAK PERFORMANCE

Parts will wear out or become broken
afler periods of high speed running and
use. Replace any damaged parts and keep
your model constantly rejuvenaled.

MAINTENANCE OF
ELECTRIC SYSTEMS
*REPAIRING ELECTRIC WIRE

The electric wire is able to withstand to
some degree moisture and strelching. Ac-
cidental contact of exposed wires will re-
sult in a short-circuit, which may damage
the battery, motor or switch; somatimes
causing components to burn up. A wire
out of place may jam Into a shaft of tha
car. When the wiring of radio control units
or antenna becomes short-circuited, or
when the wiring of a car rubs agalnst a
gearcase or other parts which results In a

ed,

‘Sokder down a Cord
‘which is. out of place.

will be disturbed and will not operate cor-
reclly. If the Insulation should come off
any part of the exposed electric cord, It
must be mended immediately and thor-
oughly. Any joins in the wiring aboul to
break should be rejoined firmly, prefera:
bly by soldering. If a radio control unit or
antenna should fail to work correctly, it
must be repaired by a competent radio re-

*POOR CONTACT OF WIRING

Since it draws a lot of current, the speed
«control switch when It sparks will scorch
its contact points. This scorching will,
alfter a while, cause poor contact. The
points of the connectors and switches
must be polished once in a while to allow
electricity to flow with less resistance.
Most poor contacts in the connectors
may ba repaired by a screw driver; rafer to
the chapler headed “Trouble Shooting.”
Scorched contacts of a swilch should be
carefully polished with very fine sand-
paper. Metal contact surfaces wear away
after repeated use, particularly ones in a
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speed control switch which are used ex-
cessively, and should be replaced after
some pericd of operation.

MAINTENANCE OF
MECHANISM AND CHASSIS
*LOOSENED INSTALLATION OF RADIO
CONTROLLED UNITS
The adhesive power of double-sided tape
is much reduced after one application. If
lh! tape is reused to install servos or re-
ive units will be moved out of
;!DSII\ n due to accidents or vibrations.
Loose bolts and nuls lixing the servo
bands and servo trays may result in In-
accurate conlrol of the car. For Installing
steering servo and speed conlrol servo
firmly, renew the tape and tighten loosen:
ed bﬂlln and nuts. Keep the double-sided
adhesive tape In a cool and dry place,
otherwise its adhesive properties may
deteriorate. On the other hand, if the tape
applied will not come off easily, wipe with

a cloth dampened wilh benzine or water.
The same cloth moistened with benzine
assures strong adhesion if used to clean
the surfaces of objects, L.e. servos and
serve mounts, before applying the new
tape.

LOOSENING AND
DETERIORATION OF

BOLTS AND NUTS

Nuts and bolls are Indispensable assem-
bly parts and can become damaged dur-
ing the running of the car or by misuse.
Screws tightened excessively may twist
off, or the thread may become worn. Bolls.
can be bent during collision and if not re-
placed could snap off during racing with
sastrous results. Theretore, it Is sensi-
ble lo always change any bolis and
screws that are benl, cracked or dam-
aged In any way, before the next race.
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Front Shalts

1110 BRABHAM BTS0 BMW TURBO (CS)
Detrecontiol Gaar

Check that all nuts and bolts, including lock
nuts for fixing the shafts and all other small
screws, have not slackened. Retighten if
necessary.

MESHING OF GEARS

‘The gears play a vital role in lransmitting the
imotor power and they are subject to wear. Any
dirt and dust between the gear taeth will act
asafile and abrasa the surfaces and any such
deposit should be removed carefully. Occa-
sionally, gears may be broken by small peb-
bles and these must be replaced. Your car will
run much better if regular attention is given
tothe careful cleaning etc. of the gears. Check
that the gears have not wom away 0 that they
have to much play and cannol be adjusted.
New gears require running in. If possible, do
not use new gears for races until run in.
%

New,

Goar worn away

DAMAGED CHASSIS

‘The performance of your car will ba greatly af-

fected by the state of the car's chassis. A bent,

warped, or otherwise deformed chassis will
se the car to have different comering

formance of the car. Check for any twist or
bend of the chassis by placing it on a flat sur-
face. Some twisted chassis may be reformed.
A crooked chassis may possibly be repaired
by pounding with a plastic hammer. However,

this may weaken the structure and mdceltim-
possible to it perfectly.

GREASE-UP POINTS

Itis necessary lo grease around the front and
rear axles where parts rub against each other
1o reduce friction and abrasion. After races,
besides checking of structural or mechanical
parts, it is important, especially after races in
the rain o through puddies, to look for signs
of rust on metal parts and to check If rotating
parts require oil or grease. Correct lubricaticn
qives not only smooth rotation of wheals, but

TROUBLE
SHOOTING

1. WHEN THE CAR FALLS
TO MOVE

0 Seellf the switching servo operates properly.
1t not, you may have neglected to swilch on
either or both your transmitier and recelver, o
your batterles ara dead. You may have even
failed to Install batterfes. Alsa, the wiring
between tha receiver switch and the receiver
or between the recelver and the servo may be
disconnected. Inoperative radio control units
can be delected by replacing them with
another unit.

1@ Remove the pushrod betwaen the speed
control switch and the switching servo. If the
servo operates correctly, then the method of
installing the rod, or the position of the servo
ay be wrong and resistance may
hinder the movement of the serva. Something
may also be in the way of the movement of
the speed control switch. Please also refer to
(2-@)in"When the Car Does Not Gain Speed”
for methods of mounting a servo corectly,

© When the switching servo and the spaed
control switch are operative and the motor
does not rotate, see if the battaries are fresh
or charged, and the fuse Is in good condition.
If the fuse is blown, repair the short circuited
partion, refering to “Causes of Blown Fuse”
belore replacing the fuse.

@ Remove the motor from the gearbox and
sea if it will run. If it does, the meshing of the
goars may be 100 tight, or the rear axle of the
drive shaft may be selzed. Remove the axle or
shaft and carefully polish the seized part with
sandpaper and lubricate it. Detarmine if the
axle or shaft will rovolve smoothly in the bear-
Ings. “For Speading Up" \n"BulldmgUp aCar
ot High Running Capability” is good reference
material for this.

e Wher Lhe moloc 2 rsmoved fronthe gear
not run, incorrect wiring, o poor

also allows poj
and gives smooth operation. Lubricata the
meshing of the gear leeth, suspension
systes around the rear axies which are
influential in giving effective power transmis-
sion. The Tamiya Oil Spray is very useful for
taking care of these sections.

H

ounlnms in bax, switch, or in the
conneclors ane possible. Check the wiring first.
1 nothing is wrong with it, press down on the
battery box, swilch and connectors. If the
motor starts to run, it indicates that the com-
ponent pressed on may have a poor contact
or connection.

#The connector may wear out and develop
bad contact after repeated use. Crimp th
tubular contact point using the tip of

‘screwdriver to make the contacts slip in firm

@ Since the motor s precision made, it
become damaged when dropped, dipped
to water, short circuited, or connected to g
many battéries.

2. WHEN THE CAR DOES
NOT GAIN SPEED

@ Maka sure the speed control switd

men, if It does not shift into the reverse sped
lbut it works comectly in the forward sattii
see if the servo and the servo rod are insta
ed corractly as illustrated below so that i
switch blade can go all the way to the
Imum spoed snd. Whan tha adjustment Is i

4ACING SPEED CONTROLLER>

muunuummn it mn.ywm.hmhl
cla Into reversa $peed i you have acfusied the blade
coriee v e o SpeEd postin

+ This new type of speed controller has t
switching plate connected directly to U
servo horn. Make sure thal the connectid
wires are free to move with the servo ho
and not obstructed in any way.



“correct and the switch blade does not move
all the way to the end or goes ove it problems
may arise.

4 STEP SPEED CONTROLLERM

@ Sea if somathing Is In the way of the serva
horn or the speed control switch which can
block their proper movement.

= Hole positon of serva horn
decides swich sroan.

*Adjust the height of servo horn and

switch plale as even as possible. Bad con-

|8_‘3‘ happens in top speed position, if the

difference between the two s large.

ARM SPEED CONTROL SWITCHM

Adjust neutral position
g tha Hagn

Excesse wravel

<ADJUSTMENT OF SWITCH »
Comecty ausied kel of Ihw Bwikch

Ant e - blado enables tha molor 10 yiid the

swdich by aitering posk- o

Yon. |

Siop posltion (Swich olf ) Micro switch bution
*Micro switch works when the wiper arm
rests on the lop speed position.

955 SPEED CONTROLLER>

Whan the trave s excassim the biade
{0048 vt e Coniacs poin. Tha car wil
P whes 0 606 CONIH Bl i
o s marru pos-ton.

*Wires move with swich plate and are re-
quired full length. If they ara restricted by
< tha baltery, contact can be bad and control
| gifticult

*The adjustment of the blade should be made
referring to the assembly Instruction sketch
of the kit.

AVARIABLE RESISTOR SPEED CONTROLLERN

A switeh in a post
tion causing it 1o

1he biade s Isft i
& state of inace

a vel,
il will butn ut.

*Coils of Racing Speed Controllers get bumt
and its color will change, but this is not a

m
With inadequate travel of the switch blade, the
coil produces heat and the color of the lever
of bakelite plate will change, somelimes caus-
ing the coil to bum out.

© If the motor does not run at the maximum
speed when the speed control switch is in its
maximum position, poor contact of batteries
or of the swilch terminals can be suspected.
The poor contact can be found by pressing the
switch as it Is moved into the high speed
position.

@ Check to see if the gear meshing or the
shaft are loo tight. Maka sure the wheels rolate
smoothly. Ba sure to lubricate shaft and
gearbox.

3. ABOUT VOLTAGE DROPPING
RESISTORS IN RIC CARS
Resistors are utllized in all speed controllers
to vary the amount of voltage passing to the
molor sa that different speeds can ba obain-
ed. Resislors impede the fiow of current from
the battery to the molor and the excess cur-
rent is bled off in the form of heat. At full
speed, the resistor is nol impeding any cur-
rent flow, so there is no heat to dissipate.
When “Throttling” back, to slow down, or run
at a lower speed, the fixed resistors will gel
Funeing at low and 2nd
e et Poat

+When you use a variable resistor speed
controller, attach servo so that switch plate
maves to top speed position. If the switch
plate doesn't move correctly, roubles can

very.

300
1o, 30 donl fouch itt
Wira wound rasistor

Corarmic

wvery hot in the step type speed controllers.
The variable control speed resistor (Wire
‘wound) that use a sliding blade, ara electrical-
ly altering the length of the resistor wire, 50
this type of speed control doas not heat up
like the others. When driving in the low or 2nd
speed the ceramic resistors will ge very hol,
s do not fouch them.
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4, WHEN THE CAR DOES
NOT TURN

@ Does the steering servo operate properly?
1£nat, the wiring from tha recelver (o the steer-
Ing servo may be disconnected.

@ Remove the sleering seva. If it operales nor-
mally, the servo horn of the servo rod may be
rubbing against something. Also, it is possi-
bla that the king pins of the front wheels do
not move smoothly.

© When the car does not lake corners well,
refer to1.and 2 on the page of “Bullding a High
Performance Car"

5. WHEN A CAR DOES NOT
STOP

@ Do tha spaed control switch and the swit-
ching servo stop at tha neutral position?. If not,
adjust it with the trim lever on tha transmit-
ter. After the adjustment, if the car runs at high
speed even though the switch is in the stop
position, the switching servo o the servo rod
may be mounted improperly. Comrect them
referring toflin “When the Car Does Not Gain

@ Excessive play in the conneclion between
the switching servo and the speed control
swilch may cause the switch to fall lo retum
10 the stop position evan when the servo is at
the neutral position.

|F THE RADIO CONTROL
OES NOT OPERATE

0|| the batteries of the transmitter or receiver
are low, the radio control will not operate.
Replace with new batteries.
@ Are the antennas of the transmitter and
receiver OK? The following actions make the
reception of radio signals poor: shortening the
receiver antenna wire, winding the wire around
the antenna tube, leaving the wire inside the
model cas, or remaving the insulation of the
wire.

HOW TO FIX ANTENNA WIRE

00 not wing wire
oo g

7%

o‘k_tt

© Make sure that metal parts of the car do
not rub together under vibration. Rubbing bet-
ween metal parts will sometimes generala
radlo noise which disturbs radio control.

@ Hold the transmitter away from the car with
the control stick in the neutral position. If the
senvs are glitching, it Is most likely caused
by radio Interference.

B




CHARACTERIZING
A CAR

There are a variely of car characters: fast
cars, cars with excellent acceleration, cars

with good cornering capability, and sa
forth. Cars assembled from kits come out
diversified in quality because they are built
up through the assembler’s own tech-
nigues. Build your car in your own way. The
most apparent characlerizations are form-
edinthegear ratioand the steering charac-
teristics.

1. MAXIMUM SPEED AND
ACCELERATION
CAPABILITIES (GEAR
RATIO AND SPEED)

At a given output power of the molor, the

maximum speed and acceleration capabili-

ties are determined by the gear ratic. With
electric cars, the relation of the pinion gear
on the molor shaft to the gear of the rear
axle is important. You will have a higher
gearratio pinion gear (small-
er number of teeth) and a larger gear on
the rear axle, The opposite makes a low
gear ratio. With & high gear ratio, the car

has a batter acceleration capability, but a

limited maximum speed. A car with a low

gear ratio has poor acceleration but a high
maximum speed.

A car with high gear ratio is suitable for a

technical course which is built with hair pin

curves demanding low speed driving, while

a car with a low gear ratio is for a speed

course consisting of longer straightaways

and curves of longer radii.

High geat ratia

Low goar ratio.

TIRES

The diameter of the drive tires is also
Jated to the speed and acceleration ¢
acteristics. The larger the diameter of the
drive lires Is, the higherthe speed of the car
will develop within certain limitations.

2. UNDER STEERING AND
OVER STEERING

(STEERING TENDENCY)

When the steering wheel is turned, the car
will also turn in the same direction, How-
ver, most cars have Ina tendericy o turn

teristics are called steering traits. Cars that
turn excessively have over steering traits

and the others have under steering traits.
Cars that turn in closa proportion to the

(3) Replace only the front tires with sponge
tires.

control steering.
achieved except with cars that are running
at a low speed.

STEERING WHICH IS EASY
TO CONTROL

A car with slight under steering is easy to
drive. A car with over steering will spin
when laking corners at a high speed. Even
on a straight course, it is unstable. An
under steering car has difficulty making
sharp turns, and at a high spaed it may not
be able to take comers and could leave the
course. In either case, excessive steering
makes a car difficult to control.
FACTORS TO

DETERMINE STEERING
CHARACTERISTICS

Tha steering characteristics are affected by
the diference between the traction of the
Irontand rear tires. When the traction of the
front tires is greater than that of the rear
tires, the result is over steering. The oppe-
site condilion causes under staaring
Therefore, adjust the traction of the rear
tires 8o that it is a little greater. You will
then attain a slight dogree of under steer-

ing.
The traction of a lire is determined by the
weight it carries, by the area of contact of
the tires on the road surface. and by the
softness of the tire surface. The heavier the
weight a tire carries, the larger the contact
area becomes, and the softer a tire is,the
greater the traction becomes with certain
limitations.

ADJUSTMENT OF
STEERING

CHARACTERISTICS
*DECREASING OVER STEERING

These the basic ways to
changa steering characteristics. The trac-
tion of cars with suspensicn systems can
be increased by decreasing suspension
spring tension. 30% -40% of the car’s full
weight should be on the front wheels and
70%-60% on the rear wheels.

WING

The wing attached on many racing cars Is
employed to gain stability at high speed run-
ning. With your radio controlled cars, the rear
wing is used to press down the rear wheels
for improving the traction on the road. In this
way, the gripping power of the rear wheel
becomes grealer than that of the front wheels

trait changes

steering. The faster the car goes, the more ef-
fective the wing becomes, that Is, the greater
the down thrust on the rear wheels.

ding upan the way you adjust the wing, the
car can have an excellent comering char-
acteristic on a low speed curve, bul still keep
superb stability on the high speed siraights.
Such a car, also, will show a good adhesion
to the road at high speed running. The effect
of the wing is lessened when the wing is lat-
tened. The more It is lifted, the greater the
down-force. Howaver, it increases the alr drag,
toa, and the velocity of the car slowed. There-
fore, the adj of the wing must be

(1) Place & heavy load,
rear portion of the car.

(2) Replace the rear tires with larger ones
orreplace the front tires with smaller ones.
(3) Replace only the rear tires with sponge
tiras.

*DECREASING UNDER STEERING

(1) Place a heavy load at the front of the car.

Wosght at tront over Vieight at reas under
ssering sleanng

Sof big tye to.

(2) Install front tires that are larger.
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made carefully, and with the proper adjust-
ment an ideal maneuverability will be
altained.

SUMMARY Ol
CAR CHARACTERISTICS
Before you become familiar with controlling

techniques, it is recommended 1o keep the car
under steering. (Refer to “How your car lakes
comers” on page 41) Agjustment of loe-in and
toe-cut, tread and wheelbasa all have some
with steering
‘These adjustments interact closaly. Tost your
carin various ways and find out the most pro-
per steering charactaristic for good control.

|REPLACEMENT
OF BODY

@®How to attach body

pletely by changing s body. General
passenger lype cars such as Ihe Renault
Golf will tend 1o oversieer, due to the al
pressure on the front of the body while runy
ing. The Tornado and Porsche 956 are likel
to understeer due to the air prassure forcin|
down the rear of the car, making the front en|
lighter, There is no way that anyone caj
recommend a particular lype of body for y
use, as driving techniques and road surfac|
conditions vary so much; however, If you ef
periment a litile you can find the best si
ing for your driving. Ancther advantage to hal
ing more than one body, is that you can en
into dilferent classes of racing, using 1
same basic chassis, but with a ifferent body
Praclice with different bodies to see whig|
s best for your driving technlques.
~Body of Renasit 4nd Goli typs.

Dowrwrard force al front and reas balance, and 15 neul]
Body of F1 and F2 typer

—4

T3 Wty 0 uncersine: becauss Sowmard force
Aoar s farper

Ba sure your choice of spare body will fit f

chassis. bodies wil require modificati

and others cannot be made to fit som

chassis.

<Rensult 3nd Gall typex
o)

4F1ipper

_-




As you attain proficiency in controlling cars,
you will be tempted to improve your car. This
chapter will introduca handy ways of Increas-
Ing performance. The most important matter
you have to keep in mind when you medify
your car s to keep everything in balance. By

putting a big molor on your car, you can mak

L be

3. UTILIZATION OF PARTS
OF

MODE!
LIFE COMPONENTS
Many sorts of parts are available on the
‘market, other than radio controlled electric car
parts. For Instance, a type of push rod connec-
ting servo horns and control units in a model
ara sold which have threaded ends and easy
to adjust length. Also, a velcro pad with one-
sided adhesive may be used for binding the
wiring and installing car bodies, elc. So these
.!enns of other cmlls aeeloee model bunmng

it run faster. Stll it

{ perdormance if it has lost stability. Most kits
on the market are produced by the manufac-
turer with all factors considered such as
spead, manauverability and durability. So try
1o enhanca the coliective performance of your
car

1. UTILIZING AVAILABLE
PARTS FOR IMPROVEMENT
Some car kils have opticpal tune up parts
available on the market, such as more power.
ful motors, differentials and ball baarings. As
an example, changing the RS380 motor for the

ol good use for your rau\n controlied elecmc

4. LIGHTENING WEIGHT

Lightening the weight of a model car s
another effective way to enhance the perfor-
mance. Culling off part of chassis and gear-
box case is often done. Also, the window
shield is made of thin 0.2 mm transparent
plastic plate or only 1 battery unit supplies
energy 1o both the radio control receiver and
the driver motor is employed. But radio con-
trolled cars ara subject to shacks from road

more powerlul RS540 will greatly
speed of your model. Ball bearings are very
elfective in reducing the rotating friction of
wheels and axles, allowing more molor power
10 the driving whoels. On facing cars it is good
practice to replace the rubber like semi-
pnaumatictires tosponge tires for batter trac-
tion. Ditferent sponge lires are avallable for
your racing needs. For the front wheals, special
diplo tires are available, which will improve
both the straight running abllity and corner-
ing simultaneously.

2. ADOPTING PARTS MADE
FOR OTHER KITS
You can also adapt repalr and tune up parts
for other vehicles to your own vehicle. For ex-
ample, the Tamiya Ford C100 Racing Master
MK 4 kit (5833) includes the RS540 motor, but
toth rful RSS40SD

surfaces whil ing, and o the Impact of
collisions. So the car must be very sturdily
built.

5. SUPPLEMENTARY OF
BATTERY POWER Al
REMODELLING MOTOR

By increasing the number of batteries, Im-

provement of performance can be certainly

achieved. However, this must be done very
carefully because the motor and the switch
may be overstrained. Rewinding a motor ar-
mature with thicker wire makes a motor rotate
faster, but it will draw much more curment. Alsa,
filling up tha gap between the armature and
the magnets amplifies the torque; this can ba
dane by inserting 2 or 3 sheets of cellophane
in the place. Neverthelass, the motor is such
a pm:rsion mada item thal these renovations

a
Black Motor can be made without any modi-
ficaions at all. A speed controller without a
dioda in the circuit doesn't allow the use of
the motor battery as a receiver battery also,
thereby lightening overall weight. If you replace
the speed controller o one with a diode, you
can then use the 7.2V battary for both pur-
poses salely. By adding the Tornado Racing
Master Mk. 3 (5632) mechanism deck and -
ferential unit to the Ford C100, it will have

[CHANGING THE TIRES TO
‘SPONGE TIRES)

Sandpaper

similar performance to the Tomada Select
tires according to the road surface, and tune
Up your vehicle with the many parts available.
You will be amazed as how much of an in-

reasa In performance you can oblain with
very little affort and of funds.

deteriorate tha
durabilty of the motor. And chances are in
many official racing events that the maximum
voltage is placed under restriction; somatimes
reworking the motor Is prohibited at all.

EXAMPLES OF TUNLNG up
1710 THE GRASSI

S o

Baaring
ball bearings o used on wxles and in geas bax)

110 RALT AT2 HART 420R

/

5108 F2 FAP Chassia
1112 FORD G100 (RM)

1110 SUBARU BRAT

e
598 Front &y
557 Tamiya NICd BV-I50x
Aol pack

5077 Differantial
Goar (Sraf Set




By using a terminal of silver alloy, this
spead controller will transmit the battery
power to the motor with little current loss,
providing very high performance. It has
three forward speed steps and one reverse.
The top speed in the low and 2nd sts

the market as optional extras.

MABUCHI MOTOR

RS-380 and RS-540 Motors

ese lwo molors are the most widely used
electric motors in the RIC Fleld. The RS-380
motor is smaller, lighter and has a smaller
current consumption than the RS-540. A car
equipped with the RS-380 mofer can run up

The front whesls atfact the control of the car
more than you may think. For gaining stabill-
ty in straight travel, the traction force of the:
front wheels should be reduced. However, this.
will give understeering on bends. Reversely,
with the increased traction of the front
whaels, sharp lums al bends can be achiev.
ed, but on the straight, the car will lose stabili-
ty and with a little lrn of the steering whaal
will weave and zig-zag. Diplo tires are the
answer to this problem. On a stralght track,
tha center portion of rubber will grip the road

adjustable as well as the braking force. For
slippery road surfaces, a siow acceleration
and solt braking are desired. By Installing a
diade, the 7.2V battery used for motor sup-
ply vollage, can also be used as the receiv-
er battery, thereby saving weight in the
vehicle.

EEEI}ISIIIN BALL BEARINGS

Ball bearings are a must for Increasing the per-

formance of all radio controlled cars by reduc-

ing fricticn. Ball bearings used on the front ax-
i

at curves the side spange section of the lire,
‘which has better gripping characterlstics, will
ba in conlact with the ground and will make
sharp (ums. The diplo tires. are produced I
utilize the difference betwaen the tractabl|
ty traits of rubber and sponge. They have
crealed a new enjoyment in model car
driving.

SPONGE TIRE

5169 SPONGE TIRE REAR-G (SOFT)
Sponge tira Is of soft materlal and displays ex-
cellent road grip. Width s 35mm and dia. Is
52mm. The sel includes two tifes and two
wheels. The lire can be used as spare tire for

ty.
they help to pmsong the blmny life since the

ith one full charge of the Ni-
Ca ballary, and the car will be more easily
controlied due to the slower spéed provided.
The RS-540 moler is much more powerful,
and of course, the running time will be less
due toits higher current drain. When you can
handle a car with the BS-540 motor, it is said
that you are in the middle class of RIC drivers.

S4721 . <RS0 HormalVelage <BS340» . 81710

Tsgem Hormal Load (lrueh

B0 Swd Spevaatnamavoos s loas u.-mnm
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nssmsu Black Motor Sprint

RS-540SD Black Molor Endurance

These high performance motors were devel-
oped for competition running. The physical
size is the same as the RS540. They are
designed to rotate in one direction and the
sprint motor will draw the most current for
faster acceleration and shorter running time,

u ance

C100 (5833, for Golf (5825)  with stress being placed on high RPM. About
and Togethor i i
Set, it can loyed on the Countach CS  motor was developed for the Bminute ices,

loss of energy decr

DIPLOTIRESET

5075 FRONT-A

These tires are the resull of a new Idea; the
«canter portion of the tire Is of rubber, sand-
wiched in between sides of sponge. It ac-
complishes both excellent stability on the
straight and superb comering capability.

(6808). Tires with good road grip will enhance
the comering ability and on the rear, will
transmil power to road surface without loss
and enhance acceleration abillty.

=The sponge lire with its excellent gripping
traitisideal fora rather coarse surface, such
as asphall of concrete pavement. Because of
their light weight, tha tires allow the wheels
10 rotate easier, Against wat or smooth sur.

Beginning with the Countach C
Special, it can be fitted to all other Tamiya
radio control cars. The set contains 2 1ires, 2
wheals, other baaring parts. The wheels are
designed to accept ball bearings, available on

faces, the rubber tires will
somatimes give better traction. Soitis recom-
mended that the tires o be used should ba
selected in accordance with the road surface
conditions prevalling.
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and its power and RPM has been bal: nced
to meet this time frame. Performance is bet-
wieen thal of the RS-540 and The RS-540SD
Black Molor Sprint.

7354050

MOTOR
SPRNT

£412¢ <Enhrcar Homat Vosgs <Sorn» 047.2%

uxomu smanmu-uuu-mm a0
normal votags and load . 774

These are high perfurmanoe compalmm

off road buggles. Th Technipower molor

tha highest RPM and torque, while the 'Fechn\
tuned motor has the best overall efficiency,
with slightly less upper RPM torque. The
Technipower motor is ideal for track type

racers and 4 wheeled drive buggles, while the
Technituned motor is for endurance racing and
all 2 wheel drive buggies. Both motors have
interchangeable parts and can be tuned 15|
your spacific requiremants.
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SILICONE INSULATED WIRE

This Is a large current flow wire for use with
INI-Cd batteries. In consists of 308 0.08 dia cop-
per wires, twisted into a large cross section lo
offer the least resistance to the flow of cument)
from the batlery lo the motor. It is covered with
a thick coat of heavy duly silicone rubber 10}
remain flexible and easy 10 wire up.

ADJUSTABLE
RACING SHOCKS

Adamper stops or di

coil springs and also reduces the inherent
tremor of the springs, allowing the tires to ob:
tain a better grip on the surface. Adjustable
oil dampers as used on the racing vehicles
are the same as 1hose used on full sizd cars
and function in the same manner. When us-
ed in conjunction with normal coil spring
suspension systems the performance Im-
provement of the vehicle is amazing. Shock|
dampers are available for mast of the Tamiya
IRIC vehicles and are normally direct replace:
ment parts, easy lo install and maintain.

K= Sy B
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DIRECTLY CONNECTED
SERVO SAVER

A servo protects the internal gears of the ser-
va from Iweakaw due to sudden shacks and

of packing for
model. Being rechargeable over 300 Ilmu
they are very economical.
* Nominal capacity (5 Nous)—200MANSIITAR * Noménal
voltage VT2 « Final decharge vollage—SEV = Stsndend
Chavieg cuert —OMAKOMA. » aximun Gécharge

mavemen!
andior mlhsuon& Thedrmliy attached ser-
vo saver, as the name implies, Is connected
directly to the output shalt of the serva. It is
lightin weight, savas space and | strong and
functional. Used in conjunction with the
sleering servo, it provides positive steering
conlrol while also protecting the servo from
damage. Use it with the special rod-end set
(5144)

RUBBER BAG SET

1t is impossible to avoid Ihe dust, dirt and
moisture, when operaling an off road vehicle.
These rubber bags will prolect your valuable
equipment from these elements by covering
the components with a strong, but light seal
in a baloon type of cover. They are easy 1o In-

stall of remove, and can be used over and over,
and from one vehicle to another If necessary.
The protruding wiring can be sealed with
silicon compound, vinyl beads or straps.

Dry cell batteries are not powerful encugh to
enable you to get full enjoyment from radio
controlled cars and tanks. We recommend that.
YOu use a rechargeable nickel cadmium bat-
tary or wet cell battery. The Tamiya Ni-Cd Bat-
tery packs are widely used for powering oloc-

...
¥-Cd BATTERY
RACING PACK
This Is a light weight 7.2v-1200mAh racing
battery consisting of 6 cells arranged flat
to maintain a low center of gravity. Using
the tabless method of current collection
the battery can be ufilized with those
ful motors requiring large current
flows. Size Is 46 x 130 x 24mm and weighs
only 320g. Tamiya Ni-Cd quick charger or
the standard trickle charger can ba used.
Designed for use in the Tamiya Tornado;
Ford C100 and Racing Master vehicles. By
emplaying this battery in your competition
racing car, your machina will have greater
running parﬂxmanca and maneuverability
than ever befors
o2 %mh&“”w Sosent
m-\w:m—nmn Suancam Hme— - 16
* Tamoeatun
E‘Cn vu‘ﬁﬂ-wﬂ\u »l&’ﬁ
'« Dianaions—130

ed tanks, the Tamiya Sealed Battery Is the
most appropriate. Both batteries are recharge-
able and, therefore, mare economical.

_ TAMIYA Ni-Cd
BATTERY &eoma;

TAMIYA NI-CD BATTERY
Pmse balteries were developed for powering

‘with the Sanyo Electric Ca, Ltd. They are high

of 5 or 6 nickel cadmium cells connecled in
‘series to produce 6V or 7.2V, and are packag-
edin a durable plastic case for ease of handl-
ing and safety. The compact rectangular case

EXCLUSIVE QUICK
CHARGER FOR USE WITH
TAMIYA NI-CD BATTERIES
This Is an exclusive fully automatic charger
designed for safety and reliance, for quick
recharging of Tamiya Ni-Cd batteries. The
charger is powoered from a cigarette lighter

sockel In a car which makes it excellent for
field use. The standard charging time is only
fifteen minutes; short enough to recharge the
battery during an intenval of the races. When
the charging s completed, the charger auto-
malically swilches off and the pilot lamp goes.
out. A different circull Is Incorporated and

whilst charging, the charger is constantly
chockfno the state of the battery. Inadequate

ing is im| posslb!una an already
et battery can by con-

tinued charging. Alsq lhu charger Is design-
ed for safety against over-heating of both
charger and battery. If any extracrdinary heat
is generated from either unit, the switch tums
off automatically. Safety is very important with
a quick charger, because it supplies a lot of
current al a time.
The size is about lncm x 7om x 5.5cm, weigh-
Ing only 220 gram compact and easy 1o
The\enqthoflhl inpulco'\ﬂsmm
the outlet cord 35cm—|
The pilot lamp will light while :kmrglng and
go out when the charging is complete as an
extra safe guard. All in all the Tamiya quick
charger features a safe and prudent design for
reliable and handy operation, adding to the en-
joyment of radio controlled cars.
* Battery 1o ChargA—Tarmiya NICa batiey Y T0OMANT2V

SUITABLE FOR GOOD
PERFORMANCE

Tamiya Ni-Cd 6V Battery Mini Pack can be
used convenlently as a power source for
the receiver. Its size is half that of four
UM(3) batteries and its weight is 2x3ds.It is
elfective in making performance better by
lightening the weight of the RIC car, Using
charging wire included with the 8V Mini
Pack, it can be charged easily and quickly
from a Tamiya NI-Cd 7.2V battery. In addi-
tion to a power source for R/C cars, it can
be used with other RIC models.

TAMIYA Ni-Cd
BATTERY 6Vi50mAh

Taa Hod §

ey

—80mA
10 448G, Chame: 0°C 10 +45°C.

{12V riogativ earih] » Charging time—about 15 minutes »
for 00eAtEN—0°C 10 40°C * Charging
(capacily rali is veriable sccording

prooction s Dimanalons 11103 8 v » Welght—
052 L8 of gt cosd—c0mn * Lagh o ot

o ot icrom

» Charmer for 150 Tamiya NHCA batiary 6Y-4000mAN + Fowsr
20UT8 for Chargi —:umemiquu(m!mmm
oarin) = rrimen o atun
operation—0'C to 40°C + rnrp;.-u

Paalstince com 5
270 x &m
\-r-um o iopt orde

capach
hesiing protection »
Waight — mn
Lot of bt cont

TAMIVA
SEALED
BATTERY

TAMIYA SEALED BATTERY
The Tamiya sealed battery is a closed type wet
cell battery of 6 volts 3.8 amperes. Since itis
sealed, you can lay It down without fear of

+# leakage and it does not require to be re-
plenished with water. You can recharge it
about 100 times.

~ﬂ!1!|lﬂm Tioighi—7201 + Produces

TAMIYA Ni-Cd BATTER
MINI PACK IS CONVENIENT
ECONOMICAL
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Long peserelr: mn*m-cnwwm 80 x 30

*The size of 6V Pack Is a little larger
than half the size of four UM3 dry cells.
|1 mm md 2 large space.

B ko seg Four UM3 dry cells about 779

Weight of 6V Mini Pack is about 2/3 of four
UMS3 dry cells. It is very useful for reducing
weight lo make performance batter.

@ Charge of 6V Mini Pack




Tha capacity of 6V Mini Pack is 150mAh and
is about 13 of a UM3 dry cell; however, it can
be safely racharged over 300 times. There are
2kinds of charging methods, normal trickle

charge and quick charge with the adapter,
G

ord.
@ Charging
It is possible to recharge 6V Mini Pack from
Tamiya NI-Cd 7.2V battery by utllizing the
adapter cord supplied in the set. It is useful
for those who use a 7.2V NI-Cd regular bat-
tery and racing pack. Charging for 15 to 30
minutes allows for 20 to 30 minules running
as a receiver battery of a 2 channel RIC unit.
*Usa for 2 channel radio control unit
* A full charge NI-Cd 7.2V pack will charge

a Mini Pack about 5 times (15 minute

charge).

Cragngtime | #min | 0ma | @me |
[nm--mg |-mo| 20min. ‘ Wma | 0mn J

@ Chargers

A suitable charger must be purchased at an
electric appliance store or hobby shop. Charg-
ing times vary according to the type of
chargar used; however, this battory can ba ful-
Iy charged in 14 ~ 16 hours using the normal
“trickle” charger.

USAGE EXAMPLE OF A 6V
MINI PACK

@ For receiver battery instead
of dry cells

3,
receiver

Gut wites from receiver battery box, then wire
connector for Mini Pack. Carrect way is to
connect plus to plus and minus to minus.
Refer to diagram below.

Connect diodes 1 Ihe. places shown in figure Not
polarity. Reversa connection ailow current fiow:
*Back up system s unsuitable for BV batiery.

HOW TO INSTALL TAMIYA
7.2V Ni-Cd BATTERY

Raler 10 Sisgram
] \
connect wited.  Receiver swlkch wio —  Spead controlier

As a Tamiya Ni-Cd 7.2V battery is tall, it can't
some car i

@For back up when using
the same battery for receiver

and motor.

If you use battery for motor and receiver
power source, reducing electricity of baltary
will cause loss of control. If you use BV Mini
Pack as back up baltery, current flows from
Mini Pack to receiver and servos so that loss
of control doesnt happen when battery for
motor depletes. This system is ideal for long
(one or two hours) endurance races. ('S possi-
ble 1o use a back up system if 7.2V batlery
is utllized as power source of molor)

~Maker might be n on cthers.
] o | on [ERE] T
@ Requires modification
O I 5 B cali (5606) 1112 Countach (S808)
i [l [ e || L2l T

@ Not suitable for installation

110 F-2's 1112 Porsche 956 (5842)
I es

= Q

> -

<How to modify each car>

112 Celica Turbo (5809) & 1/12 Gounlach

50

LPS00 (5808) need modification of chassis.
Bend hooks, which are the battery halder of Racing Pack. &
the mechanism deck, as shown at left below. <Grasshopperr

Projected part is brought to right side as

Mochanismbox ST 880y
shown in figure. i L

& muncer
Boprn

as a steering servg, i's passible 10 nstall a 7.2y

/h&przvnthv;a

F-'s, Renault and Goll need removing ballen
holders of mechanism deck. F1 racers nead
a rubber band calch as shown in figures, and
on Golf and Renault, make long holes in
mechanism deck and secure Racing Pack
with nylon bands.

-~
=
Ballery touches body of 112 Celica Turbo. Cut
away portion, as shown below, with a model-
ing knife.

20
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HOW TO INSTALL TAMIYA Ni-
Cd RACING PACK

Tamiya Ni-Cd 7.2V Racing Pack features large
current and light weigh. It's & high perform-
ance battery which is ideally suitable for com-
pelition. Its a little longer than Tamiya N-Cd
6V- and 7.2V:1200mAh batteries so that some
cars need modification to install it and others
are unsuitable.

How to use circuit breaker
(5105]

If you install a 7.2V battery or a larger mols
in A/G cars using a 8V battery, replace fu:
10 a circuill breaker (5105)

yrq'l =

Circuit breaker acts as a substitute for ti
fuse. Remove fuse holders and connect cir
cuit breaker as shown. Fix circuit breaker on
receiver with double sided lape.

v

@Requires no modification :

1112 Tornado (5832) 1/10 Opel Ascona (5837) | ng circuit is overloaded, the button on th
110 Audi Quattro (5836) 1/12 Ford G100 (5833) gida of the cut-out protrudes and the curren|
1110 Subaru Brat (5838) 1/10 Lancia Rally (5840) is stopped. Alter datermining the cause, th

1/10 The Frog (6841) 1/12 Forscha 956 (3842)  button should ba pressed in and the vehich
. tarted.

@ Requires modification Lss

1110 Farrari (5811) 1110 Ligier (5812)

110 Williams (5818) 1110 Lotus (5820)
112 Golf (5825) 1112 Renault 5 (5626)
110 The Grasshopper (5843)

Other RIC cars can't be installed.
<How to modify each car>
On 1110 Grasshoppar, if a small servo is used




TAKE CARE IN
HANDLING

Tha Motor, the power plant; nickel cad-

¥,
er, to restore the energy to the balte
speed control switch, (0 conlrol velacity;

you are using a stock type of the motor.
Chances are the conversion of a motor
deteriorates the performance of the mo-
tor unless you are well gualified lo do it.

@ SPEED CONTROL SWITCH

Improper usage of the speed control
switch will easily ruin it. Read the instruc-
tion use. From Tamiya,

all of these for

enjoying the d)’n.m\c runnlng ol your
cars. Misuse of them leads to unsatis-
factory oerrormance wmd lead to dan-

the resistor type two stepped speed con-
trol switch and the stepless variable speed
control switch, which enables gradual

by ing a coll resistor,

gerous
Therefore, you are bnsl advised to read
and understand the instruction of "do's
and don'ts” before use.

Mators thould b operated
uncer ihe appropeiate volia
D0 rot sl e o oo
o0 excessive vol

@ MOTOR

There are various kinds of motor, classi-
fied by size, the number of windings on
the commutator, current draw, etc. Each
motor has proper voltage and load under
which they ara designed to operate; ex-
cessive sirain shortens thair life greatly.
Any defect in a motor is hard to detect
from the outside. So careful handling of
your motor is advised.

:I‘l) Excessive voltage will shorten motor

6.

The motor RS-380 and RS-540 are most
fraquently used with the radio controlled
cars. They are designed to work under 6
volts. The maximum parmissible voltage
is 12 volts. Any excessive voltage will
Gurn the coil in the matar and ruin It.
(2)Over-load also shortens motor life.
Qutput power of the motor is designated
from the beginning In accordance with its
size and the prospected voltage. Forcing
it to ovarwork lets superfluous current
flow in the mator which will turn to heat,
resulting In over-heating. In the worst
case, the wires of the motor will
be fused mg- her. Improper gear ratio,
tight gear meshing, poor rotation of the
wheels, these could be sources of sirain
on the motor. See if there is any part of
the motor over-heating. If 50, you must
find out the cause. An over hot motor re-
sults in loss of speed, requiring more flow
of electricily, and the battery will dis-
charge sooner. It is almost impossible 10
repair a molor which has burni out.

(3) Modified molors requires mare atten-
tion. You can boost up the performance of
a molor, such s ils revolutions and torque,
by altering the Iinside constituents. But
tha motors available on the market have
been researched and developed for their
well balanced factors, such as tha output
pawar, the velocity of rotation in relation
to thair durability. Therefore, an immod-
erale change in the performance ele-
ments may make the motor less powerful
or have poorer durabillty, even when the
molor's r.p.m. Is improved. When you
mount a medified motor In your car, you
should be exlra cautious ndl 1o Impose
any overstrain on the motor than when

are on sale.

@ NI-CD BATTERY

The Tamiya ni-cd battery is such a high
parformance power source thal it is able
1o push out more than 30 amperes, which
is equivalent 1o 200 walls. An erroneous
handling of Ihe battery may evoke over-
heating or meiting of the electric cord or
the case. Possibly the battery itsell will
be marred completely.

M ,5! B

2,

(1) Short circuit with a lot of current will
melt tha cord. This is one of the most dan-
gerous faults with the NI-Cd battery and
occurs frequently. With a short circuit, a
large amount of electricity will flow
through the circuit in a short period of
time and will generate heat. This could
cause the cord to burn and the battery
pack to mell. When the ballery appears.
normal, the internal soldered points may
malt and the wiring may be out of con-
tact. An accident during a race may cause
an nnranmlnnry load to be put on the
otor, ha same effect as a short
clrcuit l!sultlnn in the ruin of the motor,
wiring, switch or batlery.
(2) Breaking of wiring by shock

dry the baltery thoroughly.
(4) Heat by over-charging is dangerous.

Over-charging shortens the battery life
rapidly, especially so when the charger
used is a quick charging type incorporat-
Ing a timer. For Instance, a charger with a
15 minutes timer charges about 5 am-
peres of current Into a nickel cadmium

A nicd battery
sz
e
}M-hd with a
number and & boss
e e 270 5
of o

battery during Insuch
a case, nickel and cadmium are expedited
1o react chemically and produce a gas at
a rapid rate. If the charging is continued
beyond the limit, chances are that heat is
generated along with the gas and will
imelt the case or the wiring. So over-charg-
ing should ba avoided under any circum-
stances. A feature of the Tamiya quick
charger is to prevent this danger by a cut-
off circuit which detects the amount of
eleclricity in the battery and switches off
tha charger automalically, assuring sale-
1y of use.

Waich the dirsction of the
upper and lowes sides.

(3) Other don'ts.

A spacific langth of cord (produced with a
designaled resistance value) is used on
the input side of the quick charger for the
ni-cd battery. This cord should not be cut,
otherwise the resistance value varles and
the cord will heat or melt. Also, do nol at-
tach any conneclor or clip anywhere on
the cord. When a cigarette lighter of a ¢
Is not used as the power source, a clp
rette lighter socket available on the m:
ket should still be used. Walch the polar-

from 100 or 200 volts

I t
with a charger requiring 14 to 16 hours to
charge.

Although over-discharging Is not dangerous,
you ara required to be careful, because the
batlery may become impossible to recharge.
After running your cars, make it a rule to
alwasy switch off the speed controller and
disconnect the battery.

@®CHARGER

Itis impartant to have the correct charger
to enable you ta obtain the very best per-
formance possible from your battery.

(1) Breaking of the wiring in the circuit.
When a charger is knocked or jolted, the
pilot lamp or the internal circull may be-
come damaged. If the portion of the cir-
cuil which conlrols the charging vollage
and amperes snaps, the charger will not
function at all.

* An overnight type charger shows a
ference in voltage from 3.5 to 4.5 volls
when measured between the terminals
without a battery connected. This in-
dicates the charger works correctly. In
the case of a quick charger, it does not
read any voltage; this is a normal condi-
tion, I the pilot lamp is on.

{2 The reverse connection will break
down the charger.

The Tamiya ni-cd baltery is packed in a
hard pl the

calls from some degree of shock. How-
aver, it may ba damaged by a strong im-
pact; for example, when dropped from a
high place. Although the outside case ap-
pears undamaged, the Inside wiring and
contacts may have broken. In either
event, of course, no current would flow.
Fulling or kinking the electric cord is
another laboo as il may cause the con-
tacts and connectors to become out of
position.

{3)Water in the battery.

Water which penetrates into a battery
may cause a short circuit or corrode the
internal wiring when the electricity flows
through the wet wiring. When tha con-

Most 10 a charger can be at:
tributed to reverse connections. Enor-
mous current will flow through the circult
between the charger and the battery in a
moment if connected reversely. An over-
night type charger especially is designed
to allow a little current to flow for a long
time and it will burn out in a moment if
connecled wrongly. The Tamiya system
allows thal an exclusive sockel is filted
10 each size of baltery. The charger is fil-
1ed with an equivalent exclusive plug so
that only the correct charger may be used
on that battery.

With the quick charger in exclusive use
for the Tamiya Ni-Cd battery, you are re.

& corrod
es and the discharging character-
istics decreases. Therefore, if the battery
becomes wel, stop running the car and

dice o uuaten otiGoly the direcllon/of
the but also polarity of the 12
volt ca (negative earth). Mis-
ksl aae e battery to burn Inside
and become useless.

down to 12 volls is used as tha power
source instead of a car cigarette lighter,
though it is not recommended, the capac-
ity of tha transformer has to ba 6 1o 8
amperes, or else the desired charging
cannot be performed.

MAINTENANCE
ATERIALS

Tamiya Spray Oil is an oil which utilizes a
molecular chemical compound formulated in
the USA. which has proved effective as a
long lasting lubricant. As it has strong
permeability, spraying on bearings, within
gear boxes, moving shalts and suspension
parts, It will provide a smoother and less fric-
tion operation of all moving parts. It will also

s indispensabl whon operating

TAMIYA SPRAY OIL

-

After your cars have been running in the
rain or through puddles, spray Tamiya
Spray Oil onto the chassis or other metal
surfaces. This will penatrate between the.
water and the metal surface to form a
layer which helps to dry up tha surface
and also protects the metal from rusting.
Since it has a cleansing function, the
spray promotes the conductive power of
electricity and guards the contacls of a
switch against abrasion. This is a must
for maintaining your radio controlled
adels.




Itis essential
applied to all nuis and screws when the

model is assembled. This liquid is not a
glue, but a securing agent. It will prevent
screws from working (0ose, which will hap-
pen if i1 is not used. It Is very effective and
easy 10 use. At any time, scraws can be

this liquid thread lock be

loosened or removed for maintenance or
repairs by using about twice tha forca re-
quired when they were originally tightened.
TUGDET CAESSE
This is the most effective grease available to
tha RIC enthusiast for maintaining a vehicla
in the proper running condition. It reduces fric-
tion, stays where you put it and is safe with
I plastics. The minute particles of Mo-
beoeﬂum disulfied, in the grease, coat the
parts with a film of extremely effective lubri-
cant that will remain on the paris much longer
than other oils. It maintains its viscosity over
a very wide lemperature range and will not fly
off of moving parts like other lubricants. This
Molybdenum grease will substantially
the life of your RIC car and it will qrulry
lmgtrmn the I.lme mqulmd between mai
Tha long nozzle on the Iubc
mamaileuytuw al the hard lo reach
places, and you will use less of this grease
because It will stay where you put it.

SIITER LUBRICAT

‘Your speed controller, in order for it to do the
Job f, MUt work and respond
10 the slightest movement of the transmitter
control. This switch lubricant will provide you

in3uppumes the arcing that is always present,
any high current flowing switch, and wil pro-
o ag i il far longer han expéciad: Thi

A large part of the enjoyment of RIC cars is
in the construction and running of the vehi-
clo; however, the final finishing and painting
can also provide greal pleasure. The clear
bodies of polycarbonate (LEXAN) offer the
greatest challenge in painling to most
madelers bacause they are not familiar with
the methods of painting these types of
bodies. There are _two types of bodies
avallable for RIC vehicles. The highly detail-
«ed and true to life looking bodies are made
from styrol resin and are injected molded.
They are heaviar and can be damaged dul
ing hard accidents on the track. Polyc:
bonatels thin, light and almost damage proof,
but not as delailed as the siyrol, and is
wvacuum formed.

SOME HINTS ON PAINTING
I you have a choice, paint on a clear day with

little humidity. Painting on a damp day will

leave the fi cloudy or milky due to

“Blushing™

*Ventilale the painting area by opening a
window

* Never paint near an open flame
*Spray pain! outdoors in a windless area.

PAINTING OF INJECTED
MOLDED BODIES

switch
thsionlubeluasywumnememberw

sleering, 50 use me lubdoam penwh:any to
ensure proper performance of your R/C car and
to prolong its life.

EXCITING NEW RELEASE FOR FINISHING
MODELS OF PLASTIC AND OTHER
MEDIUMS.

Easy and professional results can now be
yours with Tamiya's new paint markers.
Use it as you would a marking pen. Enamel
paint formulated for the painting of
plastics. Even the unskilled painter can
now achieve beautiful results on their
meodals. For the expert modeler, it is in-
dispensable for detall painting and time
saving. Excellent for wood, metal, glass as
well as on all plastics. Shake paint marker
well first, then push tip against a firm sur-
face to break seal and start paint flow.
Tamiya's paint marker ensures you of safe,
easy painting without brushes and messy
cleanup.

These bodies are made from shock rasistant
styrol and are from the same basic material
of plastic models. Sultable paints ara the
Tamiya acrylics, Paint markers or other paints.
for plastics.
() Preparation
You must remove all dust and oil from the sur-
faca of the plastic by washing it well with a
kitchen datergent, then rinsing it off with clear
‘water and drying thoroughly. All of the parts
that urs (o ba palnled intha sama cokor are

vo fots

the edge of 3 knile M Finish

e i e stese papet.

gathered together in one place. Joint and
seam lines are cleaned up with a modeling

52

parts on a box or stand to make it easy.
{2) When painting many colors.
When you are adding stripes or doing dif-
ferent contrasting colors, masking of the
area Is vilal. Use only a high grade of paper
sking tape, nol the masking tape used for
nmslm vehicle painting. Friskalpaperm
per lape are avallable from good
snops and art stores. Remember the ooldln
rule of painting outside surfaces: Always
paint the light colors first, then go on to the
darker colors. Mask small areas at a time.
When doing a large area, cover it with
newspaper, masking the edges of the paper
with tape. When doing curves, place melape
then draw in
cil, cut and remove the unwanted areas ol
tape with a modeling knife. Press the edges
of the masking tape down firmly with your
finger or toothpick.

For finishing large areas, spraying Is easier
and the resuls are better. Remember to use
the light colors first, then on to the darker
shades. Remove any masking just prior to the
paint becoming complotely dry. Add any
datall painting and the driver figure. Polishing
wilth & compound will add a high gioss finish.

1t will dry faster and you can add anather
«coat in a few minutes.

+When the distance between can and model
is too close, or you try to do a thick coat to
finish quickly, you will get runs, and the paint
will not adhere to the plastic propery.

OBrush painting hints

= Select the brush according to the job. Use:
awide flat brush for large areas, and a fine,
pointed brush for detail work.

 Paint only in one direction. Never back and
forth like a house painter.

* Don't be concemed about blolches or mars

at this lime. Leave them and ovarpaint the
area after it s completely dry.

OCautions when overspraying
Accept tha fact that you must not overspray
acrylics and enamels with lacquers. It ig
perfectly acceptable and its done by the proj
fessionals to use different paints to achieve
different effects. When spraying of brushing
lacquers over enamels and acrylics the
solvents in the lacquer will melt and diston|
other paints. Painting over lacquers is no proJ
blem. Use light coats for good adhesion and
proper coverage. Do not try and complete thel
job with one coat of paint. Even when you arg
using the same painls, it is possible 1o app4
Iy a thick coal over the first coat, then end
up melting the undercoal. Overspray quickly
and lightly, using the same type of paint.

©OSome practical advice
Bright colors, such as red, yellow and white]
do not look good if painled over a dark colog
such as blue or black. Paint the surface firs{
in flat white, then he finished red, yellow eic]
will be bright.

o
OPainting polycamonate
bodies (LEXAN)
Lightness and toughness are fealures ol
polycarbonate bodies. paints are raj
quired for finishing these bodies. Normal
plastic paints and lacquers will peel or chig
off even with the slightest shock to the body
50 it is necessary 1o utilize polycarbonatd
paints especially formulated for this purpose
(1) Preparation
Cut off the extra porticns of the body using
a sharp knile, by scribing in one stroke, of
the parting line. Bend the extra away from thd
scribed line and it will snap or tear off perfect
ly. Use only a very sharp knife for scribing
A dull knife causes more injuries than yoy
can imagine. After trimming the body to th
required shape, sand off the edges smoot!
and all of the insida surfaces (axcept the wir}
dow areas) with 400 grit finishing paper. Thi
will provide a good base for the paint. Wherq
sandad, wash the entire body with detergen!
rinse and let dry.

As In painting styrol bodies, masking i
necessary when using more than cne colog
As painling will be done on the inside suf




faces, It is dona in reverse. Paint all the details
first (Window frames,

Paint tha darker colors first, followed by tha

lighter anes. If spray painting alsa, you must

mask off the entire oulside surface of the
10 prevent any overspray from marring

the surface.

= Paint small details first. (Window, pang] Enes. otc.)

(3) Painting

As paint Is applied from the inside, but view-

ed from the outside, the first coat (details)

must appear as the outer most color whan

locking at the finished model. You must con-
r of your painting to achieve this

effect, and as it is applied just the opposite

from painting styrol bodies, you have to be

thinking about il all the lime.

* Mask all windows and the outside

of body completely

Hold the spray can about 30cm away from the
body and spray the same as when doing
jies. Ch

sure that you have covered all areas required.
Ifthe painted surface is uneven, let it dry and
correct it later with an additional coat. When
several coals are to be applied, lat each dry
thoroughly before applying another coat.

driver figure, engine, etc.).

©Hints
When the polycarbonale paint has dried it

will satisty the most discriminating modelers.

@ For original body
construction

hasa strong film surface and the mask-  py asn e s = PLM’LME ITE) AND (TRANSPARE
ing tape will tend to pun away the painted —_— (WHITE) (TR, m’:‘:;
parts on tha model. Th should
removed m‘wﬂthﬂ paint drying complete- a [ == lurmll. All plastic medel cements and paints
& ",m pa:ﬂmm e o, ‘:: Fiat Brush Ha 0 EL=——=——— for modifications, repairs and original body
asharp knifeand run the tip along the taps  [oniedBusn 3??52?3'3}:-:;?“5&. :‘Iug ;::5“ wsn;::: 5
edgelofiee tfrom the painied surlsco.and v sen DSt el D Nese oL
it will then come off cleanly withoul remoy-  Fine i S—
ing the paint from the surface. D e ;‘:t?n‘:::(:mh 1.7mm, 05mm, 0.2mm
e
Codefie ~— —S—

@ Hints for finishing

Until the latter half of the 1960s, the racing
cars al the Intemational Races were painted
in National Racing Colors which were desig-
nated for each couniry. However, aloly they

ulsaaummmpanieso(memonelme
the well known
areme Muﬂlnlstriposin red, blue and navy
biue; a design from a cigarette pack in the
black and yellow of the JPS Lotus; red and
white of the Mariboro McLasen. Think out your
ownrdasign , assuMing you were a Sponsor-
ing firm
The following is a list of some National

-.2 tones Red and Whita
.Green

+2 tones Blue and White
Red

-Blue

.Silver

+Stripes of Blue and Silver
-Yellow

Belgium

The decoration and finishing of FUC car bodies
I8 not only self salisfying, but and essential
part of the construction of radio control
models. A beautifully finished car seems to
run faster than the others and if il is an original
or remodaled vehicle it will stand out con-
spicuously. Tamiya has made available almost
all of the finishing material needed 1o produce
a highly realistic model. They are of the
highest quality, (o to use, and available from
your local hobby supply house. Modeling
brushes for pa.lnllng. putties for repair; epox-
les for remodeling; compounds for tion
of the plastics and applying the final gloss.
These, and olher Tamiya materials will assist
you in producing a lifelike masterpiece for your
Enjoyment.

@ For brush painting

TAMIYA MODELING BRUSHES

Tamiya produces 7 quality mods«nu paim
brushes. They fil the hand easily and

10 control when painting. 3 flat biishes Tor
larger painting areas. Number 5 has a width
of 16mm, Number 3 a width of 8mm and
Number 0 a width of 4mm. Four pointed detall
brushes are available. Two from high grade
horse hair and two extremely fine brushes
from high grade weasel hair. These brushes

@For preparation prior
to painting

TAMIYA FINISHING ABRASIVES

This is a new clog resistant, wet or dry
finishing paper. Those types of abrasive
papers ara necessary lor praparalion of
polycarbonate bodies priot to painting and
also for sanding down o final shape any:
molded surfaces that have been modified

with pulty. They are also useful for keeping
the speed controller clean and polished, for
batter control. A medium grade sel is
available for wood finishing and a Fine Grade
set for plastics and matal.

Medium set 180, #3201,
one sheel of #240

Fine set %400, #1000 two sheets each and
ona sheet of #600

@ Making small paris

TAMIYA EPOXY PUTTY

This is a Iwo part putty that can be formed
just like clay. Knead the two equal length put-
1y parts together with your fingers. It will
began lo harden in about an hour and will be
completely cured in 12 hours. It can bé Cary-
ed with amodelling knife and sanded to final
shape with finishing abrasives. It is useful for
remodeling and repairs of plastic modals.

sheets each and

@ For filling holes and
hiding seams

TAMIYA PUTTY

This is a soft, paste type of putty useful for

filling holes and seam lines. It has low
shrinkage and excellent adhesion on styrol
type plastics. Quick drying!

@Modifications and repairsin
conjunction with Pla-plate

PLASTIC BEAMS, ROUND AND SQUARE
These are beams of styrol resin in square and
round cross section. Compatibie with the Pla-
plate plastic sheets, these beams are easy
10 work and use in conjunction with repairs
and modificalions of bodies and framework.
The malerial is easy to form, cut and bend
for complex curves and wil its shape
after formi

Plastic Beam Square

«2mm, 3mm, Smm(Langth 40cm)

Plastic Beam Round

#2mm, 3mm, Smm(Length 40cm)

@For a hand rubbed finish!
TAMIYA RUBBING/POLISHING COMPOUND

ey s Copoind

Nothing looks quite as good as a hand rubb-
&d painted finish, 50 Tamiya has added a rub-
bing and polishing compound lo the growing
lina of finishing products. Painting over a rough
surface will leave the finish rough, so pre-
paration prior 1o painting is very important.
With this rubbing compound you can prepare
the surface for painting quickly and casil. Tha
ins minute o

sives suspended in a cream, It Is good for
remaving parting lines on tha plastic, finish-
ing up puttied areas or correcting and elimi-
naling glue joints. Fine scratches and blemish-
5 on clear plastic parts, such as windshields.
and aircraft canopies, can be completely re-
moved. It is also uselul for polishing metal
pans and will even remove rust and cxidation
coatings. A deep and beautiful gloss can be
achieved on painted surfaces. Each tube of
contalns 20g of this special polishing/rubb-
ing compount. For removing pariing lines,
finishing off puttied areas or correcting glua
seams, first remove the excess with a model-
Ing knife, then sand the area down 10 the sur-
face with #1000 grit paper. Apply a small
amount of compound 1o a clean cotton cloth
and polish the sanded surface until it is gloss
smoolh. Remave excess compound with an-
other clean cloth. Compound trapped in
hollows or panel lines can ba removed by dip-
ping into waler and running a wooden tooth-
Pick down the area. Use if for polishing out the
cloudy surfaces of lacquer paints and for ad-
ding a deep gloss lo acrylics. *NOTE: Not

for use on Tamiya Paint Marker
finishes.
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USING EXAMPLES OF PORSCHE 956
RACING STICKER SET (5222)

NEWMAN PORSCHE
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ORIGINAL PAINTING EXAMPLES OF
THE FROG BODY PARTS SET (5206)




R/C SPARE PARTS




SOME IDEAS OF
CAR DECORATION

Decorate your car, the fruit of your affort, as’
pretty as possible. Plastic bodies of the radlo
controlled electric model cars today are made
50 lifelike that they can be displayed as sta
tionary modeis.

From Tamiya, figures of the driver, mechanic,
team manager and a tool set in 1/12 scale are
already on the market. Amrange them around
your car and you can make a nice lively
decoration for display whera your car certain-
ly will look better,

Wath TOYOTA.
TOM'S B4C

MECHANIC < ENGINE TUNING >
0

A ngina roquires very
tuning up. This Is a doll of a mechank: handiing a
plug wrench in

calld & coverall A plug b and & plug wronch s
included in the kit

LInman

‘This ks a doll of a driver In a racing sult with a heimet
In his hand. The helmet is a full face type, a visor is
fumished as a separate part, a palr of gioves can be
put into the heimet.

wmwmmsmmmmum.m
of advice of two may bs ghven 10 the drivee, Many

typical tools for racing cars aro Included: from big
devices as a jack and a weider to small 1ools which
am supposed lo function as fingertps of a mochanic.

A st of very useful and
accessorion. %
N/
—

halpful

8 MECHANIC <WHEEL GHANGING >

Ties play a vital rols for a racing

maraciusers e MM for et asally 8o e
tensely that I Is called a “War of Tirea This Is a figure
of a mechanic holding a whoel wrench and unscrow.
Ing tha nuts. A cross wrench, an alr wrench, and a
hammer are included in the kit.

With TOYDTA
TOMS B4C

18 In a swealer and a jacket, having a sport cap
the jackst mshu(mlhmlonumalm
ing of reality.
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ITIGlNAL CAR
BODY

In the real car world, there are many kinds of
races: of formula cars, of 2 seater open rac-
ing cars, of remodelled machis from the
cars on the market. It must be delightful to
create model cars which cannot be obtained
from the kits. These days many modelers are
to ba seen participating in races with their own
car body or with remodelled cars from plastic
model kits. It might be an exciting idea to run

TAMIYA COLOR

TlMlYA ACRYLIC FAINTS

. Some
at model bullding may be a must, but it Is a
challenging job.

1. USING PLASTIC MODEL
BODIES

The most handy and simple way of cmallng
your own body is to utilize car bodies of plastic
madels in the same scale. The scale allows
reproducing the detalls; as a result, some por-
tion of parts may be going to waste. And you
have to figure it out previously whether or not
there Is anough space to install radio control
units. When not, the chassis is sometimes.
transformed considerably. Also, the body may
have to be reinforced sufficiently in case of
callision.

2. MAKING BODIES OF
YOUR OWN

Your bodies can be made based upon a real

car or on your own design. In either case,

some dexterity Is called for. As for malerial,
plnsn: plate and thin cardboard are often

\w ,

&
4

g . s

3. MINOR CHANGE IN KIT
BODIES

Only a little medification on a kit body may
be needed for making an enjoyable car, from
amﬂlaﬂw\ua"upﬂnwmlnlnmmaﬂ-
ditional wing to the body or changing the front
silhouotte of a car.
*ADVICE FOR REMODELLING
You can remadel a car in any way you like for

your own enjoyment. But if yuu have an Inten-
tion of joinis with It,

made from
waler soluhlaacry!'lc m\ns are oasy
10 use, and will ensure an excellent
finish to your prize mi

paints come in 16 glossy colors, 45
matt finish colors, plus 7 transparent
co\wa and a flat base for producing
semi-gloss from the gloss colors.
En:h bottie contains 23ml and be-
cause of the excellent coverage, will
last longer and be more economical
than other paints. |

USE ON ANY MATERIAL
The Tamiya acrylic paints ae ex-
cellent for painting wood, metal,
homa appliances, styrol resins, styro-
foam and in fact just about any sur-
laﬂe will accept acrylics. It retains its |
high gloss psrmanently and will not
fade. Sinca It is smooth flowing, un-
wanted bubbles are never a lem.
Since It contains no lead, It is safer.
Sprayed or brushed, Tamiya acrylics
‘add tha final touch to your modeling
and artistic skdlis.

REQUIRES NO SPECIAL HANDLING
Claanup after painting is no chore as
plain water will cloanse all brushes
inting implements if done prior
todrying. The large heavy glass jaris
stable and hard ta tip over, and with
the large mouth, large flat brushes
can be utilized. A.smebotﬂe capaam
moulded in the exact same color
he paint, location of the sps:lal 53
or Is never a problem.

TAMIYACOLOR

FOR POLYCARBONATE

‘The painting of polycarbonate (Lxan)
bodies has always presented some
problems. Tamiya has developed this
new paint ex:rusiualy for use on

ed that your work will not belmd\ﬂm‘!ﬂt from
real cars. Always keep in consideraticn to
make it well balanced in function and in make
up of each portion of a car. Some races will
not allow cars 1o participate which are ex-
cossively remodelied.

ed or sprayed and onmsel-lwmm-

main flexible, and resist the pesling

or chipping that Is common with
inted
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S3NIOS O/ aIHOM

1/10 SCALE RADIO CONTROL CAR

1/12 SCALE RADIO CONTROL CAR

$042__ Porschs 956 Racing Master NS
5645 Toyota TOM'S BAC Racing Master Mi &

1/16 SCALE R/C TANK SERIES

5804 Garman King Tiger

BATTERY AND QUICK CHARGER

5502
5504
§506 trery Ouick Chaiger OV
5508 W-Cd Barary 7.2V

12
s G
15 N-Ca facing Pack 72V-1200mah

18 Ni-Cd Mini Pack 6V-150mAx

MAINTENANCE MATERIAL & COLOR

8703 Toriva Comeet (40mh_
8704 L
708
w706

a1z
8713:6710
8720 Tomiya Epany Putty

2 Color for Polycarbonans (12 colors)
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TAMIYA
RADIO CONTROL
GUIDE BOOK

EDITIONS SABLON 8.A.
S
Ll TEL (02)366.90.70
TAMIYA

TAMIYA PLASTIC MODEL CO.
628,0SHIKA SHIZUOKA-CITY. JAPAN.

FRONT AXLE
FRONT
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