Introduction.

Welcome to the world of Radio Control Model Car Racing. This is aimed at
those of you who are just starting out and need a little guidance maybe in how
to get started, what you need and what to do with it when you get it. The
people who have written this guide have many years of experience in all kinds
of Radio Control and have competed at all levels from Club to National and
International. Hopefully it will give you some insight into the easiest and best
ways to enjoy this sport and help you get as much enjoyment as they have.
Just remember though, you have to have fun as well as being competitive.

Requirements for a Days Racing.

This guide is aimed at those of you who are just starting your racmg career.

The mistake that many people who are just I ———— |
starting make is to look at the amount of kit A\ 3 = .
some of the more experienced racers have
and then be put off by the sometimes high
cost of achieving the same level. You should
bear in mind that most serious racers have
been building up the amount of equipment
they have over a period of years and as a
beginner you just do not need it yet.

The Car.

You don't need this much kit to get started.

There is a wide variety of choice in the model car
market and many different types can be seen at
any race meeting. You will hear people talk about
the benefits of belt drive cars to shaft drive cars
but in the main it is a personal choice as they are both
good. The best bet is to look at what other people are
using and go from there. If the car is popular at club
level there will be a wealth of information available
regarding it and for certain no one will be racing a car
that does not have a good spares back up. Prices
range from under £100 to over £500 so the choice is
huge. Lets just explain something here. We all refer to
these as “cars” in fact usually what you buy is not a car at all but a rolling
chassis kit that will need lots of other parts to make it into a car you can race.
OK there are a few RTR cars about ( This refers to them being Ready To
Run) and some of these are very good indeed and could be the ideal way to
get started. However they are limited in some cases to the type of equipment
they offer in the package. It is always advisable to talk to your local model
shop about what you want to do, where you are going to race etc and
certainly they will be able to guide you in your purchase. Just starting out it is




not necessary to buy the most expensive and top of the range car. Just
because a particular car has won several World Championships does not
mean it is the ideal car for you as a beginner in fact it may well be totally the
wrong car. A top level car will have hundreds of adjustments available to you
and while this is a good thing when you have some experience, when you are
just starting it can be very confusing and daunting. Again we would advise
talking to your local model shop and also have a chat with the guys already
racing at the local club where you, hopefully, will be racing. You will often find
that one particular car is favoured and if several people have the same car
you can be assured of some technical support from those guys and even the
possibility of that spare part you need if you should break something.

Radio Equipment.

Obviously you will need a transmitter and receiver as well as a servo to
control your steering. Most radio equipment will come as a set that includes all
these. The prices range from £25 to £400 so there is
sure to be something within your budget.

A radio that has some adjustment on is a good one to
have although not needed to start with. Most people will
start with a fairly inexpensive set until
they know exactly what they really
need.

There are basically two sorts. Sticks
and wheel. The stick set has two small
sticks that control the speed and steering whereas the wheel
has a trigger to control the speed and a small wheel that
controls the steering. It's really your own preference as both
types are used quite commonly. There are also several
different frequency types talked about. You will hear 27 meg, 40 meg and 2.4
gig talked about all the time. This refers to the frequency of the radio set. 27

is usually seen as a basic set although there are some very expensive
systems as well that use 27mghz as the frequency. It is a good place to start
but can in some instances be prone to interference. Having said that many
people use this and have no problems. 40mghz is probably the most common
frequency to use. Most of the professional and higher end radio sets use this
frequency. 2.4ghz is commonly referred to as Spektrum although this is truly a
trade name. (bit like hoover is used for vacuum cleaner) 2.4ghz is also a high
end system and has certain advantages. It is a system that locks itself to the
receiver in your car and does not suffer from interference. It also means when
using this system you cannot interfere with other racers. Something that can
happen with 27 and 40 systems. The price of these systems is coming down
all the time and may well be the way to go for your first radio.




How Much!

Everyday it seems some manufacturer will bring out some new bit or new chassis
that we all know we cannot do without. Even if we already have a perfectly good one
on our car, we have to have the same thing but anodised in blue or purple or
something as it will make us go faster, look cooler, handle better etc, or at least we
all like to convince ourselves that that is the case although secretly we know the truth
don't we.

Part of the game is to have that “bit” that no one else has or you are the first to have,
no matter how much it costs. The internet is besieged by R/C enthusiasts looking for
the latest part (inevitably those parts are available first in some far flung corner of the
globe, the UK always seems to take second place and | know this applies to other
hobbies as well) and there is a great deal of satisfaction in being able to e mail your
mates with the latest news and pictures of the latest bits or kits or to actually turn up
at your club with those latest bits fitted to your car regardless of the fact you paid an
arm and a leg to get them flown over from some far eastern model shop that just
happens to be next door to the manufacturer and gets first pick of the new bits.

Like many other hobbies/sports we tend not to add up the cost of what we do as we
know it would frighten us and no doubt get us into serious trouble with “her indoors”.
(I believe hiding the credit card bill from the wife should be made a national sport; |
could see it at the Olympics in the future).

You have to ask yourself though, why, when you have a perfectly good black motor
mount for example, do you need a blue one that does exactly the same job and pay 3
times the price of a black one for the privilege! It's not going to make you lighter
(except your wallet maybe), it's not going to make you go faster and within a week
everyone else will have one, but then YOU had one first and that counts for
everything. We must never allow ourselves to be deluded enough to question the
amount we spend on those extra bits even if they don't make your car lighter or make
it handle better and even if her indoors cannot understand the logic in what we buy
we still NEED them ........ don’'t we?

Speed Controller.

A decent electronic speed controller is needed to control your speed. This
connects the battery to the motor. There are many types available at many
different prices, again we would start with an inexpensive one and wait until
you have more experience. The type of speed controller you need will also
depend to some extent on what motor you intend to use and what classes you
will run in. Different types of motor require different speed controllers so make
sure you check this out first.
Some speed controllers have a forward and reverse function
and you should be aware that some races ban the use of
reverse. However to start with a controller with reverse can
be beneficial to a beginner especially if you are going to race
indoors. Take advice from your model shop on this as speed
controllers are designed for particular kinds of motors and if
you choose the wrong one it could be damaged. It is also
advisable at this stage to try to get a waterproof speed controller. Even if you
do not race in the wet sometimes even a damp track can lead to water getting
into your speed controller and wrecking it. Remember, electronics and water
do not like each other.




Batteries.

Technology in batteries has changed rapidly over the last few years and no
doubt will continue to do so. There are basically two different kinds of battery
that you can get. Either the Ni-cad, Ni-mh individual cell type or the newer
encased Li-Po packs.

All of these types need handling differently so be aware and take advice on
this. Incorrect handling can cause explosions and fire if taken to the extreme.

Normal single cell batteries.
Battery packs are all made up of 6 individual cells wired together. Each cell is
1.2 volts so a 6 cell pack totals 7.2 volts. Modern batteries are the NiMH
(Nickel Metal Hydride) type. The most popular for all types of racing is the
4200mah variety. Depending on which car you have will decide if you need a
stick pack or a side by side or a saddle pack. These all use the same battery
cells but are laid out differently. A stick pack has the cells laid in two rows end
to end, 3 cells in each row, a side by side pack has the cells laid side by side
(funny that!), a saddle pack has two separate sets of 3 cells with a joining
Stick Pack Side by Side Pack Saddle Pack

wire. The most popular with serious racers are the side by side and the most
popular starter batteries are stick packs. Usually saddle and side by side
packs are purchased as loose cells (6) and you solder them together yourself
but any decent model shop will assemble them for you. You will really need a
minimum of 3 sets as you will need a battery pack for each race. Nimh
batteries should be re-charged only once at each meeting. Our main advice is
buy the best you can afford, as they will last longer and give you more power.
Ask at your model shop for the right way to treat them. If you look after them
they will last a long time. If you don’t you will find they will not give you the
power and endurance you need.

Li-Po Batteries.

Li-Po or Lithium Polymer batteries to give them their full name usually come
sealed in a hard case ready to fit your car. Just a point here, if they do not
come in a hard case it is unlikely you will be allowed to use them to race with.
There are set regulations for the use of these batteries and one stipulation is
they MUST be in a hard case.

Li-Po packs have certain advantages over the single cell type Ni-mh or Ni-cad
type. They can be charged and left without losing much of their power so you
can charge your batteries at home before you go racing without losing power
when you come to race. They can be re-charged at the race track after a race
without problem in fact you may only need two battery packs for a full days



racing as they can be re-charged over and over again without loss of
performance. They will also give longer duration and will not lose power
during a race.

Unsung Heroes.

I would just like to say a HUGE thanks really to all those people at race clubs all
around the country that give up their time to make our race days fun.

The race director who usually has to be there long before you do to make sure
everything is ready for your racing as well as all the little things you tend to forget
about or take for granted. A sometimes thankless task and always stressful
especially those that race as well as run the meeting. If you think you have trouble
being ready for your race then try spending hours before hand booking everyone in,
making sure the grass is cut, the loos are clean, the transponders are fully charged
as well as sorting out all the usual problems with people not having a change of
crystals or turning up without some vital part that they should have bought yesterday
but hope someone will have a spare of to lend them on the day. Then there is the
sorting out those people who seem to be incapable of actually reading what
frequency they should be on from the heat listings and expecting everyone else to
change around them. All this can be really stressful for the poor guy that is trying to
run the meeting and enjoy their racing so bear that in mind next time and try to be a
bit more helpful.

The other heroes that seem to always get the grief are those that volunteer for
scrutineering. Again | say these are volunteers and unpaid ones at that. If your car
does not comply with the rules (which you should already be aware of!) then expect
to get warned. Don't take it out on the those people who are checking your car its not
their fault if its not right its yours! In most cases you will only get warned as you are
expected to put right what ever the problem is. If you don’t put it right for the next
round then you should expect to get your time taken away for that round. Again it's
your own fault not the fault of those who are scrutineering so screaming and shouting
at them will get you nowhere. We recently had a trial run at scrutineering in
preparation for a big meeting coming up in the summer just to get those volunteer
scrutinizers fully prepared for what they had to do. Apart from one instance of
someone behaving like a spoilt brat | was pleasantly pleased with the results and the
fact that most people understood what was going on and respected it. A bit of
humour was added by those scrutineering, which helped make the whole procedure
a bit if fun as well although putting a sticker on my car saying it had failed “ because
it's a Tamiya” was just too much!

Chargers.

This is one area where if it is possible then you should buy
the best that you can afford. Most modern chargers
available will be able to charge Nimh batteries as well as
other older types and the newer Li-Po’s but you will need to
have a fast charger. This is one that will charge your
batteries in as short a period of time as possible. Usually a
decent fast charger will be able to charge up your batteries
in about 30 to 40 minutes or so. Most chargers work off a
12 volt DC power supply (normal 12 volt car battery) and




some will also charge from the mains. Remember that when you are racing,
particularly outdoors, you may not have access to a mains supply so if you
can, get yourself a 12 volt battery and in preference what they call a “leisure”
battery as these will last longer. Obviously if you are only going to charge Li-
Po batteries you can get a specific Li-Po charger but it would be better to get
one with a balancer if you can as Li-Po batteries need to be balanced during
charging if possible. Please note this is not always a 100% necessity. Many
racers will not balance charge their Li-Po packs at a race meeting but will
usually do it at home while they are getting ready to go racing. Either way it
seems not to be a problem but just make sure your new charger has the
option.

Motors .

These days there are two main types of motor. Brushed or

Brushless. In most races you would be allowed to use either

depending on what class you are racing in. It is best to find

this out before you buy so you don’t waste your money on a

motor that will not be allowed. If you are just starting then your local model
shop will be able to tell you what is allowed at your local club and what
classes are available.

There are advantages and disadvantages with both types. It does seem that
Brushless is becoming the most popular as they require little or no
maintenance between races leaving you more time to perfect your car set up.

Now you need to decide which class you are going to run in. The most
popular classes are 27 turn stock, 19 turn Super Stock and modified.
Brushed motors are designated by the number of turns. This is the number of
times a wire is wrapped around the centre armature of the motor. So a 27 turn
motor has a wire wrapped 27 times around the armature and so on. You will
also hear a motor described as a 27 single or maybe a 10 double. The
“single” and “double” refer to the number of wires used, so a 27 single has a
single wire wrapped 27 times around the armature where a 10 double has 2
wires wrapped 10 times around the armature. In general terms the lower the
number of times the wire is wrapped the higher the speed of the motor but be
careful as this is subject to several other criteria
including what gear ratio you have.
So, the 27 turn stock motor has 27 turns of wire and
uses a single wire. (27 single). This is one of the most
popular classes of racing and is usually the one that
most people start with. The motors are all built to a
particular specification laid down by the governing
body of model car racing and can only be sold at a set maximum price. At this
moment in time there is no definitive Brushless “Stock” motor. It really
depends on what club you are racing at or what race series. There are several
variations being used but the most popular is going to be either 17.5
Brushless or 13.5 Brushless.



Likewise the 19 turn “spec” class has a specification of 19 turns of wire and is
faster than the 27 class. This would more likely be the class you would enter
after you have had some experience. Again if you go the Brushless route you
will need either a 13.5 Brushless or a 10.5 Brushless.

The modified class is an unlimited motor class and there are some very fast
motors available for this. The cost of a modified motor is over twice the price
of a stock 27 motor and requires a lot more attention to keep it on top form.
This class is really for those who have a good technique and can handle their
cars well.

You will only need one motor to start racing and if you look after it properly it
should last quite a while. One other point. The motors take a lot of punishment
and to keep them on top form the brushed type will need re-building quite
regularly. You local model shop will do this for you and will make your motor
last longer. It is not very expensive and well worthwhile. Or you can do it
yourself but again take advice on what and how to do this before you start
racing.

Tyres.

Depending on which class you are racing in will determine (usually) which
tyres you need to use. Outdoors most people will use slick rubber tyres and
variety of compounds are available depending on the weather

conditions. There are also wet weather tyres available if you

intend to race in the wet. You MUST check your class rules

before buying tyres as the wrong tyres will not be allowed.

Indoors there tend to be specific rules at each club so again

check what you are allowed to use before you turn up. Local

model shops will have details of local club rules.

A new set of tyres should last several meetings and can be

purchased pre-fixed to wheels to save you hassle.

Shake, rattle and roll.

That momentous feeling as you realise that for the first time you are in the lead of
your race. From way back on the grid you have watched everyone else fall off at the
first corner in the usual mass crash and by some miracle a clear path opened up in
front of your car as it hurtled towards the melee. What thoughts go through your
mind. You have a few seconds advantage as everyone else sorts themselves out
then like a pack of baying hounds they are after you. You finish the first lap 2
seconds in front, 6 other cars all in a bunch heading for you. All of these guys out
gualified you by miles, are you worried?, do you panic? Oh yes. Your hands start
shaking so much you can hardly control the sticks. Your palms are sweating and you
begin to wish that you had gone for that pre-race pee. Your arms go stiff and your
actions become stilted. Your heart is racing, the pulse beating hard in your ears. Your
steering response is a series of jerky movements at each corner you arrive at,
usually going far to quick as you try desperatley to keep your car on the track. The
second place guy is now on your tail and looking for a way past. What do you do.
Move over and let him pass or try to keep him behind you. It does’'nt matter anyway,




while your thinking what to do your hands freeze and your car rockets off the track at
the next corner onto the grass halfway between two marshall points. By the time the
marshalls have decided who is going to get your car and eventually put you back on
track you are back in your rightful position. Last. But you did lead for while and now
you know what it’s like, next time won't be so bad, will it?

Bodies.

Most kits come with a bodyshell

included. This is a polycarbonate shell

usually unpainted so you can do your

own design. Bodyshells are painted on

the inside and if you are not sure of

your own ability just ask either at your

local model shop or at a race meeting.

There are many people who will paint

your shell for you although if you want a particular design you will have to pay
for it.

Of course if you ask around the pits on

any race day you will probably find

some of the racers will have second-

hand bodyshells they will sell to you.

This is a great way of getting a properly
painted body at low cost as many of the more serious racers will change their
shells quite often.

OK, so now you have your car and all the bits. If you have bought a pre-built
or second-hand car then make sure you check all the nuts and bolts are tight
before you go out racing. If you ask someone they will check it over for you
and make sure it is set up correctly. If you have bought a kit and are not sure
of your ability to put it together right then again just ask at the club. Many
racers will be only too pleased to help you out.

Now your car is built and ready, your batteries charged, you've tested the car
in your road and it goes straight and turns left and right OK, you want to go
racing. Come along to a race day and if it is your first time | would suggest
you speak to the race director who will point out what you need to do and
maybe put you with someone who can show you the ropes. Just bear in mind
we all want you to come racing with us and enjoy your time so we will do all
we can to help you.



Credit cards?

Aren’t wife’s wonderful things. They let us all follow our hobby without any recourse
to the amount of time it takes up or the amount of money we spend on it. The hours
we spend taking up the entire kitchen table goes without complaint. The oily deposits
on the lounge floor from re-building shocks while trying to watch the Grand Prix just
get sponged off overnight as if by magic. The superglue spotted jeans get washed
and pressed each week without comment. The collection of old Tamiya off road cars
on book shelves that used to hold vases of flowers get regularly dusted with love and
affection keeping them in pristine condition and the fact we would prefer to spend the
weekend with our mates 50 miles away in a field is perfectly OK as you know your
return will be greeted by a hot meal and sincere condolences about your lack of
trophies. They always understand that it was not your fault someone else took you
out and broke your car and the fact you really need to spend £300 on that upgrade to
keep you competitive even though the washing machine has packed up again. My
dear wife has also told me that as a special treat to me she has taken out her own
credit card which she will use for all the normal household bills leaving my credit card
to only show what | spend on my hobby. This she says will help avoid all the
arguments and confusion when the credit card bill comes in as to who has spent
what, as it seems that some of the receipts are always missing!. Now | will know that
everything on the bill is mine! Isn't that kind of her. | just don’t know how | would cope
without her.

Back to Basics.

We get asked quite often if we can “have a look at my car please, its not going
very well”, usually by younger club members or those just starting out in their
racing career. Helping those people gives a huge amount of satisfaction but
seeing the state of some of the cars really shows that the very basic
maintenance is not getting done. It seems to me that a basic guide to looking
after your car may be of some use to many more people than just those at my
club so for what it's worth, here goes.

Cleanliness is next to Godliness.

Make sure your car is always clean. You will see most racers brushing their
cars off after every race or wiping off any moisture left from wet races. Any
serious racer you see will have a car that looks almost new purely because
they spend time making sure it is kept clean. If your car is clean it is easier to
spot potential problems before they cause you trouble and end your race. Its
easy to do and can save time and money in the long run. Also if you do get a
problem and have to ask someone to help, they will be more likely to help you
out if it looks like you have looked after your car. You (or your parents) have
paid a lot of hard earned money for your car so take care of it.

Free Wheelie.

Disconnect your motor by removing the pinion gear (the gear that is attached
to your motor) and spin the wheels. Without the motor connected all four




wheels should spin freely. If they don’t then you need to check the wheel
bearings and then the gearbox/diff bearings. Usually if there is a problem it
will be with the wheel bearings as they take the most abuse. If your car is belt
drive then check the tension of the belts, you do not want them to be too tight
as this causes drag.

In this game friction costs speed so how free the car is will determine how
quick you can go. You would be surprised at the amount of seized wheel
bearings | have found on peoples cars, check them regularly and replace
them if they start feeling notchy, they are cheap and can make a huge
difference. There are many different types of bearing that can be used and at
many different prices. Some cars come with plastic bushes instead of
bearings and these should be replaced at the earliest opportunity as this will
make a huge difference to the performance of your car and how long it lasts.

Sticky Steering.

Disconnect the steering servo and check the front wheels turn left and right
OK without any tight spots. Check all the pivot points are not too tight or
seized up as that is the usual cause of dodgy steering. This is usually spotted
by a car that will not go straight on its own or you find you have to correct the
steering all the time.

Rise and Shine.

Disconnect the suspension units from the wishbones and make sure the
wishbones can rise and fall cleanly and freely. They should drop under their
own weight. If they do not it will affect the operation of your shock absorbers.
Check the hinge pins are not seized up, take them out and clean them up if
they are tight.

Dodgy Damping?.

While you have your shock absorbers disconnected from the chassis, take off
the springs and check that firstly the shocks are equal lengths and that the
springs are equal length. You should also check the shocks all have the same
damping “feel”. Pump them up and down a few times; they should all feel the
same with some resistance. If there is no resistance at all then they will need
re-building. If one or more have a sort of “squishy” sound to them, it means
they have air in the damping fluid and again will need re-building. Its
surprising the amount of cars | see that have one shock with no damping,
usually caused by a seal going and all the oil leaking out. You can easily spot
this by a dirty oily mess around the damper after a race. Again normal careful
maintenance will bring this to light before it causes you to lose a race.

Droopy Drawers.

Hopefully there is a screw in each of the wishbones of your car that lifts and
drops the wishbone in relation to the chassis as you screw it in and out (check
your manual as some cars may not have this). These screws set the droop.



Assuming your car has these screws then you should also have a droop
gauge to check the setting of these screws. As a check you need to make
sure the droop screws are set equal from left to right of the car. By this | mean
that the rear wishbones are adjusted the same and the front wishbones are
adjusted the same. The droop will be different from front to back but must be
equal side to side. Check your manual for the ideal setting to start with. Droop
is a very important setting and can make a big difference to how your car will
handle so take time to make sure it is correct. If your car does not have the
option to adjust the droop don’t worry. It means the manufacturer has already
set the car to its best position and this will be fine to start with.

Pit Babe?...... No, only mum.

The majority of young people starting racing do so with the aid of their parents,
usually with dad at the race track as mechanic, financier and would be A finalist and
mum offering support and encouragement and a never ending supply of cakes,
biscuits and sandwiches to almost everyone in the pits. Without them, many of us
would not be racing today.

You can look around almost any pitting area at any race meeting and see dad
fussing over the car and explaining the finer points of race craft to sonny as mum sits
patiently in the car doing the crossword or listening to Psalms on Sunday and
awaiting the lunch break when she will magically produce a 4 course buffet from a
myriad of Tupperware pots stashed in the brand new cool box that has been
specifically bought to hold the required sustenance for a days racing.

What would we all do without these mums, that calm, unflappable exterior regardless
of the emergency. The certainty that whatever happens and wherever you finish you
will always be met with a smile and a “well done” or a “ I'm sure it will be better next
time dear” in that “OK | so | don’t know what's going on but never mind” sort of voice
that we all come to love.

For sure when there is a crisis and no one can be found to run the barbecue then
“mum” will be there conjuring out of thin air a stack of paper plates and napkins and a
freshly washed set of forks and tongs, | just don’t know how they do it!

Now most dads are OK as well. In the main they help with the finances and give
general encouragement happy that their son (or daughter) has found a hobby that
does not involve drugs, drink or the opposite sex (yet). Many of them would have
liked to have had a hobby that allowed them to race cars but most have not and so
for them, young sons racing career is almost an extension of their own cravings and
many get as much enjoyment out of helping set the cars up and talking to other
racers as well as the hundred other jobs that need doing, as do their sons who are
doing the racing. They get a real pleasure out of their son being a racing driver and
so they should. Of course some dads convince themselves they can be just as good
and when they upgrade dear sons car they take over the old one and become race
drivers themselves! It is surprising how many people at race meetings are in fact “ex”
mechanic dads and yes it is really annoying when son just happens to drop in to a
race meeting after 6 months away and still manages to do 3 laps more than dad but |
guess that’'s what age does for you.

There are a few dads however that when you listen to them, you realise that they
have not only been F1 World Champions in a former life but have also won every
round of every R/C race series for the last 5 years. | suppose that this fairly normal in
any sport but it's a shame to see potentially good young drivers being harassed by




an impatient dad, insisting sonny goes faster and stops messing about, which will,
eventually, drive the son out of the sport. So cool it dads, encourage yes but don’t
always push so hard, give sonny time to build his experience and he will get faster,
take a leaf out of mums book and chill out a bit but whatever you do, don'’t leave, we
need your support and we need your son to keep racing, as long as he doesn'’t get
too fast..........

High or Low.

Ride height is another important check to make. Your manual may give you a
starting point for this. Usually 5mm or 6mm is OK for most applications. Don’t
run less than 5mm. You will need a ride height gauge for this and is usually
supplied with your kit. If not then get one, you will need it.

One last area to check is the camber. Camber is the angle of the wheels from
the upright position. So if a car has zero camber then the wheels are at 90
degrees to the chassis. Negative camber means the wheel leans in from the
top. Positive camber means the wheel leans out from the top. You do not
want to have positive camber. Some cars have fixed links and the camber is
pre-set, others have adjustable turnbuckles that allow the camber to be set by
you. If you have a car that has adjustable camber | would suggest to start with
you set it at 1 to 1.5 degrees negative. That is the tops of the wheels are
nearer to the chassis than the bottom of the wheel.

OK so now you should have a car that at least has a basic chance of
handling. There are of course many other areas that will need attention but
this should be the very least you check before you go racing each week.

Just remember this. The main reason for coming racing is to enjoy yourself
and have FUN. We all like to be competitive and we all like to win but this will
not come immediately, you need to practice and practice to be as good as
some of the racers you saw on your first visit so don’t get dispirited just keep
at it. We have all been down the same route as you so we know what it’s like
although with some of us it was a long time ago. So keep smiling, keep racing
and enjoy yourself.

Basic Needs Part 2.

OK so in part 1 we managed (hopefully) to get your car in a reasonable state
to race as far as handling goes. This time we will have a basic look at the
electrics you put in your car and most importantly the motor.

| am going to assume that your car is fitted with an electronic speed controller
as this means you only have one servo to operate the steering. If you have a
mechanical speed controller then you need to change it!




Stop and Start.

Your speed controller or “ESC” as it is often called, controls the movement of
your car. It can have forward and reverse functions as well as brakes or just
forward and brakes. | am not going to go in to detail about the huge variety
available as | assume you will already have made your choice and have it
fitted in your car. So just a few words to help keep this piece of kit working.
Firstly, make sure the connectors you have between your ESC and your
batteries are incapable of being connected up the wrong way. This is the
single most significant cause of ESC failure, you connecting the battery to it
the wrong way round. Secondly, don’t get it wet. There are some ESC’s
available that are supposed to be waterproof but it is still not a good idea to
get too much water on them. The manufacturers can tell if it has been
damaged by water so you won't be able to get your money back if that's why it
blew up, unless you have a cast iron guarantee that it should be waterproof.
Thirdly, if you have an ESC that you have to solder the wires too, make sure
you don’t hold the soldering iron on to the terminals for too long as it melts the
electrics inside. If you are not sure of your ability then ask someone else to do
it for you.

Can you hear me mother!

Ahh, the receiver. Very often taken for granted and almost universally ignored
or abused. The receiver, as it's name suggests, receives the commands you
send to your car from your transmitter and instructs your speed controller and
steering servo what to do. Receivers do NOT like getting wet or being
knocked about! If the conditions are damp | always put a balloon over my
receiver just to make sure it stays dry and make sure you do this BEFORE
any moisture gets on to the receiver. It's no good putting a wet received into a
sealed rubber balloon. It will stop working very quickly as there is nowhere for
the moisture to evaporate to. If you do race in the damp or wet, when you get
home take out your receiver and leave it overnight in the airing cupboard (not
forgetting to tell mum or partner that you have done so and DON'T put them
on top of her clean pile of washing!). This will make sure it is completely dry
inside. Don’t mount your receiver in a place that is likely to get hit when you
crash. Try not to mount it on top of any other electronic part in your car as this
may cause interference. Don't cut the aerial wire (the length of the wire can be
critical to the operation of the receiver). | have known receivers fail because
they get a build up of dust and debris inside them which, if it gets slightly
damp, will short out the circuit board, so if you can, keep it as clean as
possible and occasionally blow it out gently.

Don’t forget to turn.

Steering servos tend not to give very much trouble. Make sure you have a
servo saver fitted (this is a plastic/spring device attached between your servo
and the cars steering mechanism), as this will stop most damage to the servo
if you crash. The main cause of servo failure is stripping the gears inside
because you have hit something hard with the front wheels. As with all things



in life, you get what you pay for. A cheap servo may be OK to start with but
you will find that with the really cheap low powered ones your steering will not
centralise properly when you are racing.

How true is the saying that hindsight is a wonderful thing! You know what | mean, “If
only I had got a better start”, “If only | had skimmed my motor” etc etc. Sitting around
chatting after racing last weekend it was quite amusing to hear all the “if only’s” from
the various racers, especially after you tell them you are going to write them all down
and produce a book of excuses! | might even have to add it to our clubs beginner’s
guide. “The Beginners Guide to Racing Excuses” sounds like fun to me! Trouble is
you seem to hear the same ones from the same people time after time. Some people
never learn.

There are also the “Yes but” excuses, “Yes but he’s got better cells” Yes but his car
is faster” etc etc. These are almost as commonplace as the “if only” excuses.

“If only I had his car | could win”. Wrong! If you had his car you would still lose but it
would have probably cost you twice as much to do so and you would feel even worse
than you do now.

“If only I could afford a new motor | would be much quicker” If you maintained your
motor properly you would not need a new onel

“Yes but he is using softer tyres than me” So buy some soft tyres then!
“Yes but he spends hours setting up his car and | don't” and your point is?
“If only I had put a transponder in” Not much to say here.

“Yes but my car doesn’t handle like his does” So go and ask him what he does to set
his car up. Be aware though that he is probably a better driver than you as well and
even using his set up may not make you faster.

Life is full of if only’s.

If only’s don’t win races but should have done.

If only’s never have the best car.

If only’s always have the wrong tyres.

If only’s always know someone who can beat you.

If only’s never have time to rebuild their car.

If only’s always know what's wrong with your car, but not their own.

If only I had a car that handled like the one Lee Woodhams uses | would be able to
win races.

If only I had changed motors before that last race | could have beaten you.
If only that back marker had not got in my way | would have set FTD.

If only I had not spun at the hairpin | would have been in the A Final.

If only I could afford a 415MSXX.....

If only I knew what | was doing..........................

Are you an if only?




Motor Mayhem.

Following on from the basic needs guide this is a

general guide to looking after your motor, something

that is fairly simple to do and yet can not only save

you money but keep you going fast. There are

several parts to keeping your motor in top condition.

Each one of these is important. Just to ensure we

got the basics correct we asked Peak Racings

motor guru Oscar Jansen to cast his expert eye over

this guide and make any comments he felt necessary. We would like to thank
Oscar and Peak for their help in this.

Gear Ratios.

Basically this refers to the pinion/spur gear combination fitted to your car. It
also takes into account the internal ratio of your car but more of this later. The
right gear ratio is very important if you want your motor to work at it’s best and
quickest and last a long time. There is no easy way to tell you what gear ratio
to run in your car without knowing what car you have and which motor you are
running as well as which track you are racing at as all these points need
taking into account before you can work out what is right for you. Confused?
OK let’s start with the basics. The overall gear ratio of any car is worked out
as follows: The number of teeth on the spur gear
divided by the number of teeth on the pinion multiplied by
the internal ratio of your car. The internal ratio is usually
shown in your manual, if not you can ask at your local
model shop, they will know (hopefully). OK so, for
example, if you have a TC4 your internal ratio is 2.5. If you
have a spur gear that is the standard 72 teeth and a pinion
that has 30 teeth your gear ratio will be 6.0 (72+30 x 2.5)
this means for every 6 revolutions of the motor your wheels will turn once.
Simple! Of course you could get really complicated and work out your own
internal ratio which is basically the number of teeth on the main drive pulley
divided by the number of teeth on the centre pulley, so if you have main drive
pulley that has 36 teeth and a centre pulley that has 18 teeth your internal
ratio will be 2.0 Simple. I'm also told you should include the diameter of the
wheel and tyre combination but that is also stretching it too far for normal
racing. Maybe if you are competing at World level this needs to be taken into
account or if you are using foam tyrs as they will wear down and affect this. In
the main rubber tyres are a standard diameter so don’t worry unduly about
this for the moment.

Now comes the difficult bit. How do you know what gear ratio you should be
using? THAT is the difficult question and the best bet is to ask someone else
who is using the same motor as you what they are running and start from
there. You see different motors require different gear ratios. The Integy Twin
Turbo stock motor that likes to really rev to work properly | would run at a gear
ratio of about 7 to 8. On the other hand the Team Scream motor that is very
torquey needs a ratio of 5 to 6 to work best. Brushless motors tend to need



much higher ratios as they have low RPM but high torque. A 17.5 Brushless
motor on a fast and flowing track will probably need a ratio of 3.5 to 4.0. This
in itself can cause problems as the size of the pinion you need may not fit in
your car. Not a problem though as you just need to adjust the size of the spur
gear you use to compensate. Experience and trial and error are the only
things that will help you here unless you ask around but bear in mind if you
under gear your car you will have no top speed but high acceleration, this
means you are using a smaller pinion than you should be. If you over gear
your car you will have a high top speed but no acceleration and this means
you are using a larger pinion than you should be. Over gearing can also
destroy your motor very quickly so be warned.

| would advise to say that if you notice your motor gets very hot, or keeps
accelerating on the straight before you lift at the corner your gear ratio is
wrong. You need to put a smaller pinion.

While a motor will inevitably get hot during use there are limits. Overheat a a
motor and you run the risk of destroying it. This applies to both brushed and
brushless.

Spur/Pinion fit.

You need to have a small amount of play between your spur gear and your
pinion. Not enough to make the gears slip as this will destroy your spur gear
but if you have the mesh too tight you will lose so much power it's not true. If
you are not sure you have got it right then ask someone else to check it for
you. You will soon get the hang of doing it for yourself.

Brushes.

The brushes in your motor will need to be looked at after every

meeting if not after each race! Obviously this only applies to

brushed motors and is one of the advantages of running

Brushless where you do not have this worry. You just need to pop

off the spring that holds the brush in (be careful not to lose the

spring and make sure you put the springs back on the same side

as some of the motors have different springs on the positive side

of the motor to the negative side) and slide the brush out of its holder. If the
brush is clean and shiny on the end then it is OK. If it has changed to a nice
blue colour on the end then you are over geared and they need to be
changed. There is a certain amount of lubrication built in to the brushes and
overheating will destroy that and eventually destroy the commutator that the
brush runs on which will mean a new motor. While you have the brushes out
of the motor you should take a clean cotton bud and clean the slots the
brushes run in. | usually spray a bit of motor cleaner on the cotton bud first as
this just helps to clean all the dirt out. Doing this helps make sure the brush
can move freely in the slot. Normally you would expect to have to change the
brushes after every meeting depending on how hard you use your motor. If
you are not sure you can do this yourself then go to your local model shop
and they will do it for you. Brushes are relatively cheap to buy so don’t skimp
on changing them It will pay in the long run.



Commutator.

This is the copper part on the end
of the armature that the brushes make contact with and is the part that wears
the most. Generally this will need to be taken out and “skimmed”. This means
the armature will need to be taken out of the motor and put in a special motor
lathe that takes a small amount of metal off the commutator part to clean it up
and make it like new again. Many people have motor lathes and most will do
this for you if you ask very nicely but be prepared to give them something for
doing it. If you are not sure then most model shops offer this as service. If you
do not have your motor skimmed occasionally you will find it loses power and
eventually will just not work at all. Again this will only apply to brushed motors.

Weekly Maintenance.

Your normal maintenance regime after racing should always be to take out
your motor, clean it, check the brushes and comm and replace/rebuild as
required. Also make sure in the case of stock motors, that you oil the bushes
in the ends of the motor because if they run dry you will lose power. If you
look after your motor you will find it consistently gives you good power and
reliability and will last much longer.

OK so we hope that this guide has at least given you a basic insight into the
wonderful world of R/C car racing and you will be able to enjoy your new
hobby with as much enthusiasm as the rest of us. Everyone at the club as
well as at your local model shop is here to help you so don’t be afraid to ask if
there is something you are not sure about. Good luck and good racing.

Wet Wet Wet!

So you have driven for 2 hours to get to the next round of the race series you are
doing and it starts to rain. You came up the day before to practice and set the car up
in the dry and now everything goes out the window because the track is now running
with water. What do you do? Pack up and go home? Get out the duct tape and
completely cover your car in an attempt to stop water destroying your expensive
electrics? Completely change the set up of the car as you think there will be next to
no grip? As the great British weather has a habit of changing rapidly it is quite
possible you will be faced with this choice at some time during your racing season.
Having myself recently been in exactly this situation and having decided to at least
race in the first round to see what it was like | asked around to find out what everyone
else was doing and it was quite surprising to find that many of the racers there
actually did very little. Obviously if the race director has announced it as a wet race
then you can fit those wet treaded tyres, which in this case | think everyone did.

So, what to do. Well firstly, and most probably the obvious thing. Make sure you have
a FULLY waterproof speedo fitted. Its always a good idea to buy a waterproof one at
the time you upgrade but just make sure it IS waterproof and not just water resistant.
Even with a fully waterproof speedo you will find the terminals are out in the open so
a bit of blue tack across them will help keep them from shorting out. Your receiver




can also be waterproofed and there are several companies who offer this service. If
you do not have a waterproofed receiver you can do what many people do and that is
to put it inside a balloon before you mount it in the car and seal the end where the
wires come out with silicone or blue tack .You could also wrap it in that tape
plumbers use to seal taps, PTFE self sealing tape as this will do the same sort of job.
Your steering servo also could do with some protection and a bit of sealant around
the joins in the case will help a lot. Some of the racers were lightly spraying the entire
car with WD40 or silicone spray to help make any water run off quicker and everyone
was making sure they dried out there car thoroughly after every race.

This leaves your motor. Electric motors in general do not like too much water but
there are some things you can do. Try to make a deflector shield from an old rear
wing or some other bits of plastic to stop some of the spray getting on the brush
hood. Don't seal up the air vents if you can help it. It makes sense to fit a normal
fairly soft brush when running in the wet, as they tend not to wear the comm so
much. Silver brushes will destroy your comm and wear themselves out in one race if
run in very wet conditions. Whatever you run though you must expect to get a high
wear rate on the comm so check it regularly

As far as setting the car up is concerned it seems that front grip is the problem.
Laying down the front shocks will help give you some extra front end grip along with
fitting softer springs all round. Standing up the rear shocks may also help. You can
also put lighter weight oil in the shocks if you are able and some people advocate
fitting a front one way to help with the turn in.

If there is standing water then raise the ride height by a few millimetres to clear it. If
you are able to do so then turning down the punch on your speedo will help to cut
down wheel spin and make the car easier to drive.

It is surprising that a well sorted car will not be that much slower in really wet
conditions than in the dry, maybe only a few seconds so it is worth making those
changes. Mind you, we all hope that every race day is dry, but it does not always
work out that way, does it.

Battery Maintenance.

This is probably the most difficult subject to make comment on as there
seems to be a vast difference of opinion on exactly how to look after your
batteries. All | can do here is tell you what | know and what | do with my
batteries. It seems to work for me but there may be better ways and I'm sure
someone out there will tell me so.

Firstly though lets just start with a few basic facts and a little information that
we know is correct.

There are basically 3 types of battery in common use within the radio control
car scene. These are Nickel Cadmium cells or Ni-cads, Nickel Metal Hydride
cells known as Nimhs and Li-Po or Lithium Polymer packs. Ni-cads are the
older technology and are being phased out on environmental grounds, as they
are difficult to dispose of. As Nimhs and Li-Po are the predominant force in
RC at this time we will concentrate on those for now.

In the main the battery packs we use are made up of 6 cells of 1.2volt making
7.2 volts. The cells are known as “Sub C” which is there size in battery

language. Packs can be bought as loose cells, stick packs or saddle packs as
explained earlier. Battery prices tend to be related to their performance or who




“matched” them. Matching is the bit where someone checks each cell and
makes a pack up of cells that are all the same. Like with anything there is a
variation in the manufacturing process of the cells and matching means you
get equal performance from each cell giving you better performance overall.
The lower priced battery packs tend to be unmatched. They may still be very
good but obviously the labour costs involved in matching them has been
taken out making them less expensive. You will also see that some cells have
been “zapped”. This means they have been subjected to a high voltage blast
in an attempt to increase their capacity. So the very best and most expensive
cells are usually matched and zapped. Like anything in this life, you get what
you pay for but don’t let this put you off buying less expensive batteries. In
many cases unless you are a top class national racer you probably would not
be able to tell the difference.

What do the numbers mean on the battery packs you see in the shops. Some
will say 3300 or 3700 or 4200 or anything in between. These figures relate to
the capacity of that battery pack in milliamp hours, for example a 3300 mah
pack will take 3.3 hours to drain when loaded at one amp. As you can imagine
an RC car uses much more than one amp and so the batteries tend to be
measured in minutes rather hours for our use and if they are high spec
batteries they usually come with a sticker that tells you their duration. Having
said that it would seem likely that a battery that is rated as 3700mah will give
a longer run time than one rated at 1500mah and in general terms that is the
case. However as we are constantly trying to get more speed from our cars
we tend to convert that run time into power by using hotter motors and gear
changes. The ideal is to have your battery make maximum power just for the
length of the race you are in. You will also find that some racers will “push”
their batteries by charging them at a higher rate than normal to get even more
capacity so they can gear even higher. This is fine if you are not too
concerned about the replacing your batteries every few months, as this does
tend to make them wear out quicker.

In general if you are racing regularly then it would be suggested to buy good
quality batteries, probably 3700mah or 4200mah as they will give you
everything you need in the way of performance and longevity if looked after.

OK so enough of the confusing technical stuff, how should you look after your
batteries.

We asked LRP for their guide to getting the best from the Nimhs and this is
what they said. “We generally recommend a charge current of 5 or 5.5amps
for Nimhs and if you are using a thermal cut out on your charger set it to 45°
C. If using the LRP range of chargers then 3700 Nimhs should be charged at
5.5amps with a delta peak of 15mv, the trickle charge off and the charger set
to linear mode. Nimhs can be used up to 3 times per day but require at least 3
hours rest between charges to cool down properly. Do not use a fan to cool
down your pack during charging since this will increase the internal
resistance, which will result in lower performance. Always try to charge your
battery just in time for your race. The earlier your batteries peak before the
race the less power they will deliver. It's best to have less than 5 minutes from
the end of your charge to the start of the race.



If you intend to use your battery again within a week you can discharge the
pack with a high current (10 amps or more) to a cut off voltage of 5.4 volts
right after finishing your race. If you do not intend to use your battery for over
a week then refer to “Storage” section.

Do not dead short or deep discharge your Nimh battery pack to zero volts. Do

not use a light bulb discharger without a cut off monitoring device, as this will
damage the cells immediately.

Li-PO Packs .

With Li-Po packs at lot of this is not necessary. They are much easier to use
and basically need little maintenance as they seem to be much more tolerant
of continued use. However, do not think you can treat them with any less
respect. You need to refer to the instructions that came with your Li-Po pack
and stick to what they tell you. While you can charge them the night before
and then re-charge them time after time without the need to discharge
(something you should NOT do with a Li-Po) they need to be treated properly.
Charge them always at the correct rate as stated in the instructions. We would
advise a balance charge whenever possible. Do NOT short them out as they
may burst into flames. BE CAREFULL with ALL types of battery. Spend a little
time making sure all your connections are correct before you charge and keep
all batteries separate from each other.

Storage.

If you are not using your Nimh battery pack for some weeks it must not be
stored fully discharged. Long storing of fully discharged Nimh batteries
damages the cells. We recommend to partially charge the battery at 5amps
for 15 minutes you can then store the battery pack for several weeks without
any problems.

Ok so now you know. Yes this applies to the LRP range of batteries but
should also apply to the all other Nimh batteries but don’t go complaining to
LRP if your batteries don’t work properly. There are several ways to look after
your cells and this is one of them albeit from a good source but | know there
will be some people out there who have a different method.



Being a marshall is one of those things we all have to do but would rather not. It is
actually a good system if you think about it. You can stand on that rostrum and yell at
the marshall all you like but for sure your turn will come, when you are a bit slow
putting someone’s car back on the track there will be someone yelling at you! A split
second lapse in concentration and your whole race depends on the speed and
attention of the marshall. But just remember, that same marshall could be the guy
whao'’s car you were a bit slow putting back on in the last round so how is he going to
react to you yelling, makes you think doesn't it. | think every race organiser in the
country comes out with the magic words at a drivers briefing “marshall how you
expect to be marshalled” and boy is this true. You also have to remember that in the
main, it is YOUR fault you have gone off so why take it out on the marshall, it's not
his fault and you know how difficult the job can be don’t you!

We all know, there is nothing worse than standing on the rostrum ready to race and
seeing a track completely devoid of marshals as the bleeps start to go. We've all
done it but we should know better. When you finish your race GO OUT and
MARSHALL! Don’t mess about with your car; don't mess about telling everyone who
will listen why you didn’t win that race just GO OUT and MARSHALL. Not too difficult
is it. You always have more than enough time afterwards to do everything you need
to do before your next race so don't spoil it for everyone else. Just remember the
magic words

“MARSHALL HOW YOU EXPECT TO BE MARSHALLED”

Now | am sure there are some questions arising from this. Not least of which
is “What is the difference” OK we will try to explain in simple terms some of
things we have said.

Motors.
What is the difference between “Brushed” and “Brushless”

In simple terms it is exactly as it says. A brushed motor has brushes and a
brushless does not. A brushed motor comprises of an outer can than holds
the magnets. A commutator that has the windings on it and brushes that make
contact with the commutator to transfer the electric current. In a brushless
motor this happens almost in reverse. The outer can holds the windings and
the commutator has the magnets. A brushless motor is controlled by a mini
computer in the speed controller that senses the position of the windings and
the magnets and allows it to work. Because it has no brushes it does not wear
in the same way as a brushed motor does. The brushes being in contact with
the comm in a brushed motor causes wear which has to be maintained on a
regular basis. The brushless has no parts that are in contact so there is no
wear. OK | know this is a simplified explanation but basically that is the
answer. You may ask, why should anyone want to run with a brushed motor?
Well it is only recently that brushless motors have been developed to work in
model cars. They have been used for many years in model aircraft with great
success but the demands of a model car are such that until recently none
have been available. More than ever people are switching to brushless for the




ease of use and low maintenance and | am sure as development progress
more and more brushless will be seen racing.

Batteries.

What is the difference between Li-po and single cell packs.

As explained earlier, single cell packs are usually 6 individual cells joined
together to make a pack of 7.2 volts. Again these days they tend to be Nickel
Metal Hydride in construction. These cells have a need to be charged and
discharged on a regular basis as well as the need to “balance” the cells to
make them as equal to each other as possible. This requires a fair amount of
work to keep them on top form. To get the absolute best from them they need
to be used in your race car within 5 minutes of finishing charging otherwise
they start to lose power. Maybe not significantly to most of us but in the top
echelons of this sport ever little counts and you will see racers charging their
cells right up until the last minute before they have to race. They are also
much better if they are discharged before they are charged as this seems to
allow them to take more power.

Lithium Polymer packs are usually just 2 cells which are joined together to
form a pack that is 7.4 volts. They require far less maintenance as they do not
mind being charged from half full or left charged up for periods of time. They
appear not to lose much of their charge and are far more tolerant in this
respect. They do however require a specific charger and preferably, a
balancer to keep the cells the same. They also have the advantage of being
much lighter in weight which can allow you to balance the left/right balance of
the car much better.

Li-Po packs can also be bought in different capacities the same as single cell
packs although they tend to be available in much higher capacity than other
types. Commonly in use are 5000mah, 4900mah and 3600mah types. They
also come in different discharge ratings. Again the most popular at the
moment is 25C although there are 30C and 20C also available. These figures
relate to the amount of power released when used. A higher rating in theory
gives you more power.

With both types of battery you should be careful that you charge them as
instructed. Wrong charging and or discharging can have disastrous effects.
Cells will explode or catch fire so please be careful and read the instructions!

Again a very simplified explanation.



Lets get ready to race!

Ok so now we are going to get a bit more technical. We will hope you have a
car and have it fitted with all the necessary electrics etc. Before you go racing
you need to make sure it is set up. By this we mean you have set the droop,
ride height, suspension, steering etc at the optimum to allow you to be as fast
and as safe as possible. Set up is quite an individual thing. What works for
one person may not work for another as we all set up our cars to suit the way
we like to drive. Some like their cars to be on edge while others like them to
be easy to drive and safe. There is no right or wrong way it is purely down to
how you like to drive and what gets the best performance for you. However
the system of setting up is universal. Only the ultimate settings will change
from driver to driver. You may well be able to use someone elses set up as a
base point for your own car in fact it is usually agreed that “kit” settings, the
settings that are shown in your build manual, are the best to start with and
should be used as the base point to begin with. We say base point so that if
you know where you started from, if it all goes wrong you have a point where
you can re-set the car to.

So where do you start.

Firstly we will assume that you have checked the suspension arms are free
(without the suspension units connected the arms drop freely without sticking
in one position), that you have the correct damping oil in the suspension units
and the correct springs fitted as shown in your manual. Usually a slightly hard
spring is fitted to the front. You should also have checked that the springs and
complete suspension units are the same length.

Put the car on a flat surface with the battery in the car (not connected) but
without the bodyshell on. Make sure either the wheels are tyres are fitted
correctly or you can use specific set up wheels that are identical in size. This
makes sure any settings you make are will be the same side to side and front
to back.



