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THE RECOIL STARTER 
CLUTCH
INCONSPICUOUS AND HIDDEN IN THE RECOIL STARTER IS A SMALL COMPONENT 
THAT PLAYS A VITAL ROLE, LOCKING ONTO THE STARTER SHAFT WHEN THE CORD IS 
PULLED, THEN RELEASING IT AS SOON AS THE ENGINE STARTS. THIS COMPONENT 
IS THE STARTER CLUTCH.

The piston and connecting rod of your RB7 racer are 

connected permanently to the starter shaft of the GX21 

engine via the crankpin (see Stage 68). So when the starter 

shaft rotates, it turns the crankshaft, which in turn pushes 

the piston up and down, and the engine starts. Of course, 

as soon as the engine starts, the crankshaft turns the starter 

shaft, at a speed of up to 30,000rpm. If the starter cord 

reel were to stay engaged with the starter shaft when the 

engine starts, the starter cord, almost 40cm long, would be 

rewound in a split second. The starter handle would slam to 

a halt against the starter assembly, and the engine would 

jam or break.

ONE-WAY DRIVE
To prevent this happening, the connection between the 

starter and the starter shaft must be one that it will engage 

when the starter is turning, then disengage when the 

crankshaft is rotating but the starter is stopped. A simple 

device to do this would be a ratchet and pawl (see diagram 

above right ), but the resulting vibration and high friction 

mean that such a design would be very unsuitable for your 

model. So the starter of your RB7 racer uses a one-way

Tiny pinch rollers (less than 1mm in diameter) inside the one-way bearing 
lock it to the starter shaft when the starter cord is pulled. As soon as the 
engine fires and the crankshaft turns the starter shaft, the rollers rotate 
freely and disengage the starter.

A ratchet and pawl mechanism. The ratchet can turn freely anticlockwise, 
but the pawl prevents it from turning the other way.

Asymmetrical gear teeth

Pawl

Ratchet
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Leaf spring

Leaf spring

Housing

Sharp edge

Inner ring

Pinch roller

Starter shaft

bearing, which acts as a clutch. Instead of having teeth, like 

the ratchet and pawl, it consists of small rollers and a spring 

mechanism inside a circular steel casing.

THE ONE-WAY BEARING
Similar to a ball bearing, the inside diameter of the one-way 

bearing’s casing is less than a tenth of a millimetre bigger 

than the diameter of the starter shaft. However, the inner 

ring of the casing has slots in which a series of pinch rollers 

sit (see diagram below). One side of each slot is rounded, 

while the other has a sharp edge. A leaf spring mechanism 

presses on the rollers so that they stand out a bit from the 

inner ring.

When the starter shaft is inserted into the bearing, it’s 

not in contact with the inner ring of the one-way bearing 

but with the pinch rollers. The key to the design is that the 

rollers change their position according to their direction 

of rotation. When they are turning clockwise (green in the 

diagram), they are moved towards the centre of each slot. A 

tiny gap remains on each side and so the rollers can rotate 

freely. But when the starter shaft – or the bearing –rotates 

in the opposite direction, the leaf springs push the rollers 

up against the sharp edges of the slots, where they jam, 

locking the bearing to the shaft.

LOCKED TIGHT
The more each pinch roller tries to rotate in the ‘wrong’ 

direction, the further it is drawn into its slot. There, it is 

not only wedged more and more tightly, but it also exerts 

increasing inward pressure on the starter shaft. Because 

the starter shaft is surrounded by the pinch rollers, it is 

now firmly in the grip of the one-way bearing and it has no 

alternative but to rotate with it.

The one-way bearing that acts as your RB7’s starter clutch 

fits inside the reel around which the starter cord is wound. 

When you pull the cord to start the engine, the pinch rollers 

of the bearing grip the starter shaft to turn it, then release 

their grip on it when the engine fires and the crankshaft 

rotates the shaft.

A spring mechanism presses the bearing’s pinch rollers against the starter 
shaft (here shown only partially inserted). When the engine is running, the 
shaft turns in the direction of the arrow and the rollers rotate freely. When 
the shaft is stationary and the bearing turns in that direction, the rollers lock 
onto the shaft and turn it, which is what happens when you pull the starter 
cord.

A simplified diagram of a roller type of one-way bearing. Depending on the 
starter shaft’s direction of rotation, the rollers either turn freely in the slots of 
the bearing’s inner ring or they are wedged tightly within them (see dotted 
red lines).



Red Bull Racing RB7: Step by Step

™

324

Needle valve

Needle valve housing

Fuel inlet  
connector

Idle mixture screw

Idle adjustment screw

Air intake

Throttle slide retaining 
screwThrottle lever (will be linked to 

the throttle servo)

Throttle slide 
needle

Throttle slide

The main component parts of your GX21 engine’s carburettor. By undoing 
the throttle slide retaining screw, you can remove the rubber throttle slide 
grommet (not shown) and carefully pull the slide out of the carb.

THE GX21  
CARBURETTOR
THE CARBURETTOR, A KEY COMPONENT OF YOUR MODEL’S GX21 ENGINE, MIXES 
FUEL AND AIR TO PRODUCE AN EXPLOSIVE MIXTURE. THE PROPORTIONS IN 
WHICH IT MIXES THE FUEL AND AIR CAN BE SET VERY PRECISELY BY MEANS OF ITS 
ADJUSTING SCREWS.

For all its technical sophistication, reflected in 

manufacturing tolerances of a tenth of a millimetre for 

components such as the cylinder liner and the crankshaft, 

your GX21 – like every internal combustion engine – can 

be said in the end to work like an oven: the more fuel it 

receives, the ‘hotter’ (faster) it runs. Control of the engine’s 

speed and power output is achieved by increasing or 

reducing the amount and proportions of the fuel-air 

mixture supplied to it by the carburettor. 

The carburettor unit is fixed to the inlet opening in the 

front part of the crankcase. The air sucked in through the 

air filter, and the fuel fed from the tank, flow together into 

the carb through two cylindrical channels that run at right 

angles to each other through the unit’s body.

The air enters the centre of the carburettor body 

vertically from above. The suction of the airflow draws fuel 

in through the horizontal nozzle, or jet, at the end of the 

idle mixture screw, and the fuel and air mix together. 
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The fuel-air mixture leaves the mixing chamber through 

the lower jet, where the carburettor is connected to the 

crankcase by a joint made pressure-tight by an O-ring. 

The fuel mixing is controlled by components mounted on 

the horizontal part of the carburettor. On one side is the 

throttle slide needle, inside a rubber grommet. From the 

front, this needle can be seen projecting into the centre 

section from the left. At its outer end is a tapered lever 

made of black anodised metal, the spherical head of which 

will later be connected with the throttle servo linkage. You 

will be able to move it using the remote control to operate 

the throttle servo.

If you pull on the throttle lever, you can move it 

outwards to a distance of around 10mm against the pull 

of the throttle return spring attached to it. Looking at the 

carburettor from above, you can see that as the throttle 

slide moves it enlarges the opening, and closes it again 

when the lever is released. You will get a better idea about 

the function of this throttle control by looking at  

its construction.

A bellows-like rubber grommet prevents moisture and dirt getting into the 
carb via the throttle slide.

View of the left side of the carburettor. The throttle lever for the servo 
linkage is mounted at the end of the throttle slide. An Allen-type locking 
screw enables its position to be adjusted.

The throttle return spring on the outside of the carburettor pulls the 
throttle lever and slide back to their idling positions.

View of the right side of the carburettor. The needle valve supplies fuel to 
the idle mixture screw. A second, smaller, screw adjusts the idling position 
of the throttle slide.

Needle valve

Throttle lever  
locking screw

Throttle lever

Idle mixture screw
Idle adjustment screw
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INSIDE THE CARBURETTOR
The throttle slide consists of a steel cylinder 9mm in 

diameter, housing a needle that projects about 3.5mm from 

the end. While the cylinder is thick enough to seal the bore 

in which it is placed, the needle on its own is not sufficient 

to prevent the entry of air. Its function only becomes clear 

when seen in conjunction with the other components, 

which are mounted on the opposite side.

There, a cylindrical brass component pointing 

diagonally upwards is fixed to the main body, forming the 

carburettor’s fuel inlet. This houses the needle valve, which 

can be adjusted to vary the amount of fuel that can enter 

the carburettor, but before the fuel reaches the mixing 

chamber it flows through the idle mixture screw.

IDLE MIXTURE SCREW 
This screw fits in the centre of a cylindrical housing, 

projecting from the right of the carburettor, which leads 

to the mixing chamber. It works in conjunction with the 

needle of the throttle slide. When the slide is opened, the 

fuel flows in through the side opening in the mixture screw 

and can pass unimpeded from the end of the screw and 

into the carburettor. But when the throttle slide is closed, 

its needle slides into the end of the idle mixture screw and 

restricts the flow of fuel.

Screwing the idle mixture screw in or out adjusts the 

amount of fuel that flows into the carburettor when the 

throttle slide is closed (that is, when the engine is idling), and 

therefore how rich or lean the idling mixture is. On the other 

hand, the full-throttle mixture – that is, the amount of fuel 

that flows in when the throttle slide is completely open – is 

controlled by the throttle slide needle. While assembling 

the engine, you must leave all the adjusting screws of the 

carburettor at their factory settings, but in a later stage you 

will learn how to adjust the carburettor to achieve optimum 

engine performance.

For your GX21 engine to develop its full power, the fuel 

must be mixed with the air in the correct proportions. Only 

when it is combined correctly with the oxygen in the air will 

it generate a sufficient explosive force in the combustion 

chamber to push the piston down. If the fuel were allowed 

to flow unmixed into the combustion chamber, it would 

start to burn when it came into contact with the glow plug, 

but it would not explode. This is because there would not 

be enough air mixed with the fuel for it to ignite explosively. 

The fuel must be mixed with air in the correct proportions, 

and in the form of a fine mist, so that the mixture will 

explode at the correct moment to drive the piston back 

down the cylinder. Getting the mixture correct is the job of 

the carburettor. 

Fuel enters the idle mixture screw through a 
hole in the shank. Two O-rings seal the inlet, 
and the narrow end of the hollow shank 
projects into the mixing chamber.

The cylindrical main body of the throttle slide limits 
the air flow to the carburettor, while the needle 
(see photo on the right) limits the amount of fuel 
supplied when idling.
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The optimum ratio of fuel to air ensures the most efficient use of the fuel-air 

mixture. If too much fuel is supplied, it cannot be completely burned, while too 

little will also result in unburned fuel and a consequent loss of power.

FUEL-AIR MIXTURE

Oxygen
Fuel

Correct mixture

‘Lean’ mixture

‘Rich’ mixture

Oxygen
Fuel

Oxygen
Fuel

Both materials are 
completely burned

Burned fuel

Burned fuel

Excess oxygen 
(unburned, and  
is expelled 
through the 
exhaust port)

Unburned fuel 
(some remains 
in combustion 
chamber)

THE IDEAL MIXTURE
In order to establish what the mixture must consist of to 

generate the greatest possible pressure on the crankshaft, 

we need to make a quick detour into the world of chemistry. 

The fuel consists of complex hydrocarbon compounds, whose 

molecules store a large amount of chemical energy. Releasing 

this energy requires the addition of a substance with which 

the molecules can react, as well as the input of a small amount 

of energy to trigger the reaction.

The substance that the fuel molecules react with is the 

oxygen in the air, and the energy needed to trigger the 

reaction in the fuel-air mixture comes in the form of 

heat from the coil of the glow plug. This heat makes 

the molecules form new chemical compounds with the 

oxygen, and in the process they explosively release a 

large part of the energy stored in them. This explosion 

is at its most effective when there is just enough 

oxygen available for six oxygen molecules to react with 

two methanol and four nitromethane molecules. This 

ratio – the ‘ideal proportion’ – is about 1:14.7, meaning 

that for each gram of fuel in the mixture there are 

about 14.7 grams of air.

Deviations from this ideal mixture will have an 

adverse effect on the performance of the engine. If 

too little fuel is fed into the combustion chamber, for 

instance in the proportion 1:18, the mixture will be too 

‘lean’. When operating your RC car, you will notice that 

in this situation the car no longer produces a trail of 

fumes formed by burned oil residue. This is because 

when insufficient fuel is reaching the engine, the 

amount of oil getting into the combustion chamber is 

correspondingly inadequate. This leads to increased 

friction between the piston and cylinder liner, causing 

the temperature to rise. An engine running on too lean 

a mixture will soon overheat, which in the long run will 

considerably shorten its working life.

If the mixture is too ‘rich’, the engine gets too little 

air to be able to burn all the fuel in the mixture. In this 

case, the ratio might be, for instance, 1:10 instead of 

1:14.7. There will not be enough oxygen molecules to 

combine with every fuel molecule, so some of these 

will be unable to combust and the excess fuel will be 

ejected from the cylinder in the exhaust gases. An 

engine with too rich a fuel adjustment will perform 

less well because the unused fuel takes up space in the 

combustion chamber – space that would otherwise 

be available for the combustion. Apart from that, the 

unburned fuel will simply be wasted, although an 

excessively rich mixture will not cause any serious 

damage to the engine. 
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Carburettor in idling position 

Air 
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Needle valve

Idle adjustment screw

Lean mixture

Carburettor when accelerating

Air

Fuel

Throttle 
slide almost 
completely 
open

Needle valve

Idle mixture screw

Idle adjustment screw

Rich mixture

The carburettor in its idling position. The idle mixture screw restricts the 
amount of fuel, which is finely atomised.

If you remove the throttle slide and look inside the carb, you can see the 
end of the idle adjustment screw at the back, indicated here by the dotted 
red circle.

If the throttle lever is two-thirds rotated, a large quantity of fuel flows into 
the carburettor and mixes there with air.

CARBURETTOR ADJUSTMENT 
The quantity and concentration of the mixture supplied to 

the engine can be adjusted at three points: at the air inlet, 

where the degree of opening depends on the position of 

the throttle slide; at the fuel inlet, controlled by the main 

needle valve; and through the hollow shank of the idle 

mixture screw, an opening that is restricted by the needle 

at the end of the throttle slide. As a result, there are three 

ways of adjusting the carb.

1. Full throttle mixture. The needle valve regulates the 

maximum amount of fuel that is added to the mixture. 

Ideally, the needle valve should supply just enough fuel to 

prevent the engine running too lean when the throttle slide 

is fully open and allowing in the maximum amount of air. To 

be on the safe side when running-in the engine, first screw 

the main needle valve clockwise as far as the end stop (fuel 

feed closed), then unscrew it again four turns.

2. Mechanical adjustment of the idling position. When 

the driver of an RC car slows it down, the engine receives 

less of the fuel-air mixture and runs more slowly. If the 

throttle slide closed the inlet completely, the supply of 

mixture would be interrupted and the engine would stop. 

To prevent this, the carburettor has a mechanical stop, the 

idle adjustment screw. This is situated slightly off-centre, in 

the end wall of the throttle slide housing (see photo below). 

If you undo the screw, the throttle slide will close more fully 

and the engine’s idling speed will be slower. If you turn the 

screw in more, the slide will open and the idling speed will

Idle mixture screw
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In its full-throttle position, the needle at the end of the throttle slide is 
completely removed from the open end of the idle mixture screw. This 
position of the needle allows a predetermined maximum amount of fuel to 
flow freely into the carb.

When the throttle is half-closed, the throttle slide partially blocks the intake 
to restrict the amount of air passing though it. The needle at the end of the 
throttle slide can be seen entering the hollow shank of the idle mixture 
screw, thus also restricting the flow of fuel.

In the idling position, just enough air to prevent the engine stalling passes 
through the gap where the slider is held in a partly open position by the 
idle adjustment screw.

increase. The basic setting of the throttle slide opening 

should be 1 to 2mm.

3. The idling mixture. If the engine sucks in too much 

fuel when throttled back (idling), the mixture becomes too 

rich and the engine ‘floods’. Good carburettors, like that of 

your GX21, therefore have a further adjustment to control 

the leanness of the idling mixture and to make it gradually 

richer when accelerating to full throttle. This adjustment is 

the idle mixture screw on the right of the carburettor.

If you screw it further into the housing, its hollow 

shank slides further over the needle of the throttle slide, 

narrowing the jet. As a result, the idling mixture is atomised 

more finely and at the same time it becomes leaner. 

Unscrewing the idle mixture adjusting screw has the 

opposite effect.

FINE-TUNING
As well as the idling speed, the position of the idle mixture 

screw affects the rate at which your RB7 model uses fuel 

when accelerating. Initially, its head should be sunk into 

the housing by about 0.5mm, but it can be adjusted to 

fine-tune the carburettor to take account of factors such 

as the outside temperature, atmospheric conditions and 

the proportion of methane in the fuel you are using. Also, 

you should always use a richer mixture when running the 

engine in. You will find more such tips in a future pack.
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A GX21 engine and the items needed for starting it. Clockwise from the left: 
a glow starter, a battery charger and a selection of glow plugs (hot, medium 
and cold types).

GLOW PLUGS AND  
GLOW STARTERS
IN YOUR GX21 ENGINE, THE HEAT OF COMPRESSION IN THE CYLINDER ISN’T 
ENOUGH ON ITS OWN TO IGNITE THE FUEL-AIR MIXTURE. THE MIXTURE IGNITES 
ONLY WHEN ADDITIONAL ENERGY IS SUPPLIED IN THE FORM OF HEAT FROM THE 
ENGINE’S GLOW PLUG.

The glow plug hermetically seals the combustion chamber 

of your GX21 engine (see the assembly steps for Stage 

71 of this pack to see how the plug is fitted). Before the 

plug is fitted, it is possible to turn the crankshaft with 

comparatively little effort, using the recoil starter, but 

it is much harder to turn it when the plug is screwed in, 

because the air inside the cylinder becomes compressed by 

the rising piston.

When the engine is running, the piston has to compress 

the fuel-air mixture rather than just air. This mixture 

contains nitromethane, a substance that, in its pure form, 

can easily be made to explode through impact, for instance 

by a hammer blow in a small puddle of the liquid. But in 

the cylinder, the compression isn’t fast enough to trigger 

the ignition process, in which the fuel combines chemically 

with the oxygen in the air. 
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The best type of glow plug to use depends on three factors represented here by 

the black scales: the nitromethane content of the fuel, the outside temperature 

and the cubic capacity of the engine. The coloured lines show two examples (25 

per cent/15°C/0.28cu. in. and 16 per cent/28°C/0.15cu. in.) from which you can 

determine whether you should replace a medium plug with a hot or cold type.

WHICH GLOW PLUG?

Body

Washer

Insulator

Terminal pin

Glow plug coil

Glow plug type (using the gradients in the diagram above) 

25%

20%

15%

10%
.15  .21 .28

Capacity (cu. in.)

 Hot Medium Cold

0°C 10°C 20°C 30°C

The capacity of the Kyosho GX21 is 3.49cc = 0.21cu. in.Nitro-
methane 
proportion

Air 
temperature

 

However, if the mixture is given a ‘jump-start’ in the form 

of heat energy from the glow plug, the chemical reaction 

speeds up and the mixture explodes. 

As a result of the compression of the mixture, 

the chemical energy stored in the fuel becomes so 

concentrated that just a brief contact with a heat source 

is sufficient to trigger the explosion. In a typical four-

stroke petrol engine, the heat source is an electrical spark, 

generated by the spark plug. But the explosive reaction can 

also be triggered by contact with a glowing element. This is 

what happens in the case of two-stroke RC model engines, 

such as your GX21, which uses a thin, coiled platinum wire 

as its heating element (see the illustration top left).

TEMPERATURE AND TIMING
The temperature of the element depends essentially on its 

thickness and length, so glow plugs can be made to suit 

the different operating requirements of various designs 

of engine (see the diagram on the left). The explosion is 

most effective when ignition occurs as soon as the piston 

reaches top dead centre – the mixture is then at its most 

compressed. A higher proportion of nitromethane in the 

fuel, combined with higher outside temperatures, results 

in the mixture igniting earlier. In order to counteract this, a 

glow plug with a lower operating temperature is used.

The platinum wire is coiled in such a way that one end is attached to the 
body of the glow plug, which acts as the negative pole. When the glow 
starter is placed in position, the current starts flowing.

The contact terminal of the glow plug is the positive pole and conveys the 
heater current from the glow starter to the coil, which projects into the 
combustion chamber.
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You will find three main types of glow plug in specialist 

RC shops – hot, medium and cold – plus a number of 

intermediate types. But don’t let yourself be confused 

by the wide range available. If you use the medium glow 

plug supplied with this pack, and fuel with a nitro content 

of about 25 per cent, your GX21 engine will function 

optimally at air temperatures between 0 and 30°C. If the air 

temperature rises any higher, you should consider using a 

colder glow plug. If your fuel contains less than 20 per cent 

nitro, a hot glow plug is preferable if the temperature falls 

below 5°C.

TYPES OF GLOW PLUG
Glow plugs are sturdy and last a long time, but they are still 

among the components that suffer wear and tear in an RC 

car. If the glow plug of your model should fail, you can buy 

a new one quite cheaply in a specialist shop or online. But 

it is important to make sure that you buy the right size. As 

well as the standard 6mm type that fits the GX21, there are 

plugs with threads that are too long for it. The so-called 

turbo glow plugs aren’t suitable either. They are tapered 

towards the bottom and only fit properly in cylinder heads 

with a similarly cone-shaped bore.

Three types of glow plug: a standard, medium-heat plug with 6mm thread 
and sealing washer (left); a turbo glow plug with conical base (centre); and 
a turbo glow plug with twin grooves in the contact terminal for the glow 
plug connector.

To charge the battery, the charger connector is pushed into the end of the 
glow starter shank (upper picture), and the locking mechanism inside the 
shank will hold it in place (lower picture). 

A typical glow starter, available in model shops and online. When the spring 
mechanism is compressed (see red arrows), the electrical contact in the tip 
of the shank is exposed 
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Above left: The contact terminal in the centre of the glow starter tip is the 
positive connection, while the shank forms the negative one. Above right: 
When the glow starter is connected, the terminal pin of the glow plug 
presses against the spring in the shank.

When starting the engine (simulated here – do not try this set-up yourself ), 
press the glow starter firmly down onto the glow plug with one hand and 
pull the starter mechanism with the other. 

A view from below of the inside of the cylinder head with the glow plug 
screwed in place. The wire coil in the centre of the plug is made to glow by 
the electrical current passing through it.

THE GLOW STARTER
To make the glow plug coil heat up initially, it must be 

supplied with electricity from outside the cylinder, but once 

the engine is running, the coil will stay hot and the heater 

current will no longer be needed. The electrical power for 

the plug comes from the glow starter, which fits onto the 

terminal pin on the top of the plug, and is supplied by 

a rechargeable battery with an output of 1.2 volts and a 

minimum capacity of 2,400mAh (the commonest types are 

3,000mAh). The charger usually supplied with the battery 

takes 12 to 15 hours to charge it completely, and during the 

charging process the small red light on the mains charger 

will be on. 

The battery is housed in the handle of the glow 

starter, and the unit’s metallic shank acts as the negative 

connection, while a cable in its core carries the current 

from the positive terminal to the tip of the glow starter. 

When the glow starter is placed on the glow plug, the 

terminal pin projecting from the top of the plug opens a 

spring-loaded contact in the end of the shank and a locking 

mechanism keeps it in place. As soon as the outer part of 

the shank makes contact with the outer casing of the glow 

plug, the current flows from the battery through the coil, 

causing it to glow.

If the recoil starter of the engine is now operated, the 

mixture will be compressed, the glow plug will ignite 

it and the engine will start. After about 10 seconds, the 

combustion cycle will have stabilised and the glow starter 

can be removed.
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Phillips screwdriver (size 1)

Tools & Materials

1

2

3

IN THIS SESSION, YOU WILL FINISH BUILDING YOUR MODEL’S RECOIL STARTER 
MECHANISM AND THEN FIT IT INTO PLACE ON THE REAR PLATE OF THE ENGINE’S 
CRANKCASE.

INSTALLING THE 
RECOIL STARTER

1  Recoil starter (pre-assembled)

2  4 flanged screws 2.5 x 8mm

3  One-way bearing

Stage 69
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03 The retracted cord is visible from 
the open side of the starter unit. 

The central hexagonal recess is where 
you will fit the starter’s clutch, which is a  
one-way bearing.

04 The one-way bearing has a 
hexagonal outer housing, and 

the starter shaft will be inserted through 
the metal bearing itself, in the centre. 
The side shown here is the rear of the 
bearing.

05 An arrow stamped on the front 
face of the bearing, indicated 

in this photo by a red arrow, shows the 
direction in which the bearing turns 
when the starter cord is pulled. This is 
the side that will face the engine.

01 For this session, you will need the parts supplied with this stage plus your  
GX21 engine assembly. 02 The recoil starter contains a 

retractable cord, which turns the 
crankshaft to start the engine when you 
pull the green-and-black handle.
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08 Place your engine flat on your work surface, and line up the recoil starter assembly 
with the rear plate and starter shaft that you fitted in Stage 68. 09 Put the starter up against the 

rear plate, with the starter’s 
plastic housing at the base of the handle 
aligned with the triangular projection on 
the plate, as shown by the red arrow.

06 Hold the recoil starter with the open side towards you, and place the one-way 
bearing, with its front facing you, into the hexagonal recess. (The front of the 

bearing is the one stamped with an arrow, as shown in Step 05.)
07 Push the one-way bearing  

into the recess until its edges are 
level with the sides.
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12 Tighten each screw fully with a 
Phillips screwdriver. 13 This stage is now complete, and your GX21 engine is really beginning to take shape. 

As before, store the assembly in a sealed plastic bag until next time, to prevent dust 
or dirt from getting inside it.

10 Make sure that the four holes 
through which you will fasten the 

starter to the rear plate (see dotted red 
circles) are unobstructed.

11 To attach the starter to the rear plate, insert the four flanged screws supplied with 
this stage through the holes highlighted in Step 10.
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1

2

IN THIS SESSION, YOU WILL FIT YOUR GX21 ENGINE WITH ITS CARBURETTOR. THE 
RUBBER O-RING WILL ENSURE A GOOD SEAL BETWEEN THE CARBURETTOR AND 
THE CRANKCASE.

FITTING THE 
CARBURETTOR

Cross wrench

Tools & Materials

1  O-ring

2  Carburettor and throttle spring 

(pre-assembled)

Stage 70
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06 Using the longer end of the cross 
wrench, fully tighten the nut on 

the carburettor attaching screw. The 
carburettor is now fastened securely  
in place.

01 Place the rubber O-ring over the 
carburettor’s lower port. 02 Push the O-ring right up against 

the main body of the carburettor, 
so that there is no gap between the two 
in the area indicated by the red line.

03 Take the engine assembly and 
loosen the nut on the carburettor 

attaching screw, shown by the red 
arrow. Then turn the screw so that the 
cut-out in its shaft matches the contour 
of the inside edge of the carburettor 
mount (dotted red line), ready for the 
carburettor to be fitted.

04 Line up the carburettor with 
its mount, as shown by the red 

arrow, and fit the two together.
05 Push the carburettor firmly into 

the mount until the rubber 
O-ring sits firmly against the mount’s 
rim. There should be no gap between 
the O-ring and the rim.
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FITTING THE GLOW PLUG COMPLETES THE ASSEMBLY OF YOUR GX21 ENGINE’S 
CYLINDER HEAD. THE COPPER GLOW PLUG WASHER ENSURES AN AIRTIGHT SEAL 
BETWEEN THE PLUG AND THE HEAD.

INSTALLING THE  
GLOW PLUG

Cross wrench

Tools & Materials

1  Glow plug

2  Glow plug washer

1

2

Stage 71
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04 Hold the threaded end of the glow 
plug and insert the other end into 

the arm of the cross wrench marked ‘8’. 
06 Viewed from above, the glow 

plug should be centred in the 
hole and sitting perfectly straight, with 
the washer forming a seal between 
it and the cylinder head. Store your 
assembly safely in a sealed plastic bag 
until the next time you work on it.

05 Place the wrench arm with the 
glow plug inside it into the hole 

in the cylinder head. If the plug is a loose 
fit in the wrench, holding the engine 
horizontally will help prevent it from 
falling out as you do this. Turn the wrench 
clockwise to tighten the plug into place.

01 For this session, you will need your 
GX21 engine assembly plus the 

glow plug and washer supplied with this 
stage.

02 Start by sliding the washer over 
the threaded end of the glow 

plug, as indicated by the red arrow.
03 The glow plug and washer will 

be fitted into the central hole in 
the top of the cylinder head.
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IN THIS SESSION, YOU WILL FIT THE TYRE TO THE RIGHT REAR WHEEL, AND THEN FIT 
BOTH COMPLETED REAR WHEELS TO THE CHASSIS OF YOUR MODEL.

FITTING THE  
REAR WHEELS

Knife 
Scissors 
Fine-grade sandpaper 
Superglue 
Lint-free cloth  
Needle-nose pliers or tweezers 
Cross wrench

Tools & Materials

1  Right rear tyre

2  Foam insert (pre-installed)

3  Stickers

4  Wheel

1

2

3

4

As on the real Red Bull Racing RB7, your model’s rear tyres are 

wider than those on the front wheels. The tyre width

difference on your model is exactly to scale.

FRONTS AND REARS

Stage 72
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04 Turn the wheel around and, 
holding the assembly as shown, 

pull the tyre lip into the groove on the 
inside rim so that it rests fully within it.

01 For this stage of your model’s 
assembly, you will need the 

components supplied with this stage, as 
well as your RB7’s chassis assembly. You 
will also be fitting the left rear wheel and 
tyre assembly from Stage 53, so have 
this to hand.

02 Roughen the inner surface of the 
grooves around the sides of the 

wheel with some rolled-up, fine-grade 
sandpaper to optimise the adhesion in 
this area. When you have sanded the 
fluting, brush away any residue.

03 Lay the tyre, complete with 
its foam insert, on your work 

surface with the logo side uppermost, 
then gently ease the wheel into it, as 
shown, until the tyre reaches the rim of 
the wheel. Be careful not to damage the 
lettering on the sidewall.

05 Now repeat Step 04 on the other 
side of the wheel rim and the 

tyre. The tyre lip should again rest fully 
within the groove.

06 Pull the tyre lip back from the 
wheel as shown, and drip a small 

amount of superglue into the groove.
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07  Push the tyre lip back into the groove and hold it there for a few seconds. Repeat 
Steps 06 and 07 at intervals of 2cm around the entire circumference of the wheel 

groove, as indicated by the red arrows. 
08 Separate the two stickers using a 

sharp pair of scissors, taking care 
not to cut through the curved lettering.

09 Using scissors or a sharp knife, 
trim the stickers close to the 

lettering, as shown above. Then use a 
moist cloth to wipe away any dirt, grease 
or residue from the inside lip of the 
wheel. Ensure that the wheel is fully dry 
before proceeding to the next step.

11 Repeat Step 10 to apply the 
second OZ RACING sticker. This 

should be positioned directly opposite 
the first, as shown.

10 Remove the first sticker from its 
backing, and, using the needle-

nose pliers, place it on the inside lip of 
the wheel. Position the sticker centrally, 
using two of the wheel’s spokes to judge 
the spacing, and make sure the words 
are running parallel to the edge of the 
wheel.
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14 When the wheel is in place on the 
shaft, replace the flange nut and 

tighten it a few turns by hand.

12 Lay the chassis of your RB7 flat on your work surface, and remove each of the flange 
nuts from the rear wheel shafts by turning them anticlockwise. 13 Hold the right rear wheel and tyre 

assembly, built in Steps 01-11, 
with the side featuring the logos facing 
outwards, and place it on the right rear 
wheel shaft.

16 Repeat Steps 13 to 15 to fit the 
left rear tyre and wheel assembly 

from Stage 53.
15 Next, use the shorter arm of the 

cross wrench (marked ‘10’) to 
tighten the nut fully.
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