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Equipment for Gas RC Cars 
 
Gas RC cars are actually simpler and require less equipment than electric RC 
cars. All 
you need to buy are the following: 
1. Car 
2. 2-stroke engine 
3. Radio control system 
4. Glow plug igniter 
5. Glow plug (included in the engine) 
6. Fuel 
7. Fuel bottle 
8. AA-size batteries 
The best part is companies are now selling ready-to-run (rtr) gas RC cars that 
come 
complete with all the equipment mentioned above. Simply open the box, put fuel, 
start 
the engine, and enjoy playing! 
 
 
 
Cars 
There are many types of gas powered RC cars to choose from. You can start out 
with 
the fast 1/10th scale gas cars, and as you gain experience, move on to the even 
faster 
1/8th scale category. 
1/10th scale gas cars are usually powered by .12 size engines that have around 
½ to 1 
horsepower. Normal speeds are in the range of 30 mph, but some are capable of 
speeds in excess of 50 mph. 
 
 
.21 size engines that have 2 to 3 horsepower power 1/8th scale gas cars. Twice 
the  power of 1/10th scale, these cars are capable of racing speeds in excess of 
70 mph! Definitely not for beginners. 
 
 
 
 
 



 
 
 
The 2-Stroke Engine 
A nitro RC car uses a 2-stroke engine. This use specially blended fuel, and will 
not run on regular gasoline. There are two major sizes. There is the .12 size 
engine commonly used in 1/10th scale, and the bigger and more powerful .21 size 
engine commonly used in 1/8th scale. 
 
 

 
 
 
Engine Parts: 
1. Air filter 
2. Gears 
3. Flywheel 
4. Carburetor idle adjustment screw 
5. Carburetor low-end adjustment screw 
6. Heatsink 
7. Pull-start mechanism 
 
 



 
 
 
Air filter 
The air filter is used to prevent dirt from entering and damaging the engine. For 
maximum power, it is important to clean, lubricate, and replace the air filter on a 
regular 
basis. 
Gears 
These gears are connected to the engine via a clutch system. The gears are 
used to  transfer power from the engine to the transmission of the car. 
Flywheel 
Used in a bump start system and houses the clutch system. 
Carburetor Idle adjustment screw 
Rotating the screw clockwise or counter-clockwise increases or decreases the 
idling 
speed of the engine. 
Carburetor Low-end adjustment screw 
Rotating the screw clockwise or counter-clockwise makes the low-end mixture 
leaner or 
richer. 
Heatsink 
These engines are air-cooled. The heatsink is designed with “fins” to make the 
engine 
run cooler. 
Pull-start mechanism 
Used to start the engine, similar to a lawn mower. 
Glow Plug 
Similar in function to a spark plug. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Radio Control System 
In hobby quality RC cars, the radio control system is fully proportional. This 
means that 
the speed of the car can be finely controlled. You can go at 0% to 100% full 
speed, and 
any speed in between, just like a real car. 
The same goes for steering the car. You can turn left gently, or turn left 
aggressively. 
You can turn right gently, or turn right aggressively. 
Radio control parts that are installed 
inside a nitro RC car: 
1. Receiver 
2. Fail safe 
3. Servo for carburetor and brakes 
4. Servo for steering 
5. Receiver batteries 
6. On/off switch 
 

 
 
 
 
 
 
 
 
 



 
Transmitter 
The transmitter is what you hold in your hand. Your left hand is usually used to 
“squeeze” the trigger, which controls the speed of the car. The more you 
squeeze, the 
faster the car will go. 
If you want to stop or brake, push the trigger towards the opposite direction. 
Your right hand controls the “steering wheel” on the transmitter. This controls the 
direction of the car, whether to turn left, right, or just go straight. 
The stick type used two “sticks”. The left stick is used to control the speed of the 
car, 
and the right stick is used to steer the car. 
The pistol type uses a “trigger” and a steering wheel. The trigger is used to 
control the 
speed of the car, the wheel to steer the car. 
 

 
 
The transmitter needs a 12-volt supply to run, usually via eight AA sized 
batteries. 
 
 
 
 
 
 
 
 
Receiver 
The receiver is a small rectangular 
device mounted on the car. It has a 
wire (usually 19”) that acts as an 
antenna to receive signals from the 



transmitter. 
Gas cars need a 2-channel radio 
control system. 2-channel means that 
there are 2 servos connected to the 
receiver. 
The receiver needs a 6-volt supply to 
run, usually via four AA sized 
batteries. 
Tips: 
Never, ever, cut the antenna wire. I 
know… the wire is long… but still, 
resist the temptation to cut it. 
To avoid radio glitches, keep the 
receiver and antenna as far away as 
possible form the 2-stroke engine. 
 
Servos 
The servos are small mechanical motors 
with decide the speed and direction the car 
will travel.  
A gas car has two servos, one connected 
to the carburetor, another to the steering 
mechanism. 
The servo connected to the carburetor 
controls the speed of the car. It also 
controls the braking mechanism. 
The second servo is connected to the 
steering mechanism, controlling the 
direction of the car’s front wheels. 
 
Futaba servo 
Frequency Crystals 
The transmitter sends signals to the 
receiver on a specific frequency.  
Removable frequency crystals, located at 
both the transmitter and receiver, 
determine this frequency. 
Tip: 
Be careful, the crystal with an Rx label is 
used for the receiver, and the Tx label for 
the transmitter. 
The purpose of these frequency crystals is to ensure that signals from car do not 
interfere with signals for another car. 
For example, if you are using a frequency of 27.255, make sure no one nearby is 
using 
the same frequency. 



Operating two cars next to each other using the same frequency will cause loss 
of 
control and cause the cars to crash. Make sure that the people you play with are 
on a 
different frequency than what you are using. 
 
 
Fail-Safe Unit 
The fail-safe unit is inserted between the receiver and a servo, usually the servo 
that 
controls the carburetor and brakes. 
Its purpose is to set the servo in a pre-set position should the receiver get signal 
interference. In other words, the fail safe will help prevent your gas car from 
going out of 
control should the receiver get interference (e.g. another person playing with the 
same 
frequency). 
Or, if the transmitter batteries become weak, the fail-safe unit will activate and 
the servo 
will go to a pre-set position. 
What is a good pre-set position? In nitro cars, the servo should be pre-set to a 
braking 
position. 
Is it 100% fool proof? No. If the receiver batteries become weak, the fail-safe will 
not set 
the servo in the pre-set position. 
 
High-end radio control systems usually have a fail-safe unit integrated into the 
design of 
the transmitter and receiver. 
However, entry-level radio control systems do not have a fail-safe unit. Good 
news is 
that fail-safe units are cheap, and I recommend you buy one. 
 
 
 
 
 
 
 
 
 
 
 
Glow Plug Igniter or Starter 



2-stroke engines have a glow plug. The glow plug is the one that creates a spark 
inside the engine, which ignites the fuel/air mixture in the cylinder, causing the 
crankshaft to rotate. In short, the glow plug is similar to the spark plug on a real 
engine. 
To start a 2-stroke engine, 1.5 volts must be applied to the glow plug. This will 
heat up the coil, which will then ignite the fuel/air mixture. Once the engine is 
running, the 1.5- volt supply is removed from the glow plug. The glow plug igniter 
is the device that provides the 1.5-volt supply to the glow plug. It can be as 
simple as a sub-C battery with alligator clips, or can be a purpose made 
device powered by 1.5-volts. 
 
 
Glow Plug 
2-stroke engines have a glow plug. The purpose it to ignite the fuel/air mixture 
inside the cylinder, similar to spark plugs. When starting an engine, the glow plug 
igniter provides 1.5 volts to heat up the glow plug’s filament. Once the engine has 
started, the glow plug igniter can be removed. 
 
Tips: 
A good glow plug will have a filament that heats up to a bright orange/yellow/red 
color. Not all glow plugs are the same. Use only glow plugs specified in your 
engine’s manual. 
 
 
Fuel 
The fuel used for RC cars are special type fuels which you can buy at your local 
hobby shop. Be careful, fuel used by RC cars is different from gasoline and fuels 
for model airplane. Make sure you buy fuel made specifically for RC cars. 
The fuel is made of methyl alcohol, nitromethane (i.e. nitro), and lubricants. The 
percentages used are normally guarded secrets, but in general it is 70% - 10% - 
20% respectively. 
 
Fuel with higher percentages of nitro provides more power, and is also more 
expensive. Beginners would do well with 10% nitro, while racers would normally 
use fuel with 20% nitro. Some fuels are blue, others pinkish. The color does not 
matter as long as it is fuel for RC cars. Be extra careful with RC car fuel. It is 
flammable and poisonous. Avoid contact with eyes, do not drink, and store it in a 
cool place. In case of eye contact, flush thoroughly with running water. If 
swallowed, induce vomiting and call your physician. Keep out of reach of 
children. 
 
 
 
 
 
 



Fuel Bottle 
The fuel bottle makes it easy to put fuel in the fuel tank. They come with short 
and long nozzles, and what you buy depends on the type of car you have. 
Some cars have gas tanks that are hard to reach, and require fuel bottles with 
long nozzles. 
 
 
Fuel Tank System 
The fuel delivery system of a nitro rc car: 
1. Fuel tank 
2. External fuel filter 
3. Primer 
4. Fuel line 
5. Air pressure line 
 
 
 
 
 
 
 
 
 
Fuel Tank 
Fuel is stored in a fuel tank. Some fuel tanks have an internal fuel filter while 
others do 
not. An external fuel filter should be used with fuel tanks that do not have an 
internal 
fuel filter. 
 
External Fuel Filter 
To prevent debris from entering the engine, a fuel filter is placed between the fuel 
tank 
and the carburetor. If the tank has an internal fuel filter, there is no need to use 
an 
external fuel filter. 
 
 
Primer 
To start an engine, it must have fuel in the carburetor. The primer helps push fuel 
into the carburetor. This is done buy pushing the primer up and down several 
times. You can actually see the fuel inside the transparent fuel line move from 
the fuel tank to the carburetor. 
 
 
 



Fuel Line 
This is a rubber tubing allowing fuel from the fuel tank to reach the carburetor. 
Air Pressure Line 
Rubber tubing coming from the tuned pipe going to the top of the fuel tank. 
Exhaust air from the tuned pipe helps to pressurize the fuel tank, helping fuel 
move from the fuel tank to the carburetor. 
 
Tip1: 
To prevent confusion, try using different color tubing for the air pressure line and 
the fuel line. For example, use orange for the air pressure line and blue for the 
fuel line. This will help prevent mistakes in connecting the line. For example, if 
you mix up the connection, your car will not start. 
Tip2: 
I personally prefer a fuel tank with a primer because I can easily force fuel into 
the carburetor before starting the engine. 
 
Some fuel tanks do not have a primer, and I find it takes a few pulls on the pull-
start to get fuel to even reach the carburetor. 
 
 
 
Tuning 2-Stroke Engines 
A finely tuned 2-stroke engine will provide power and reliability. That means 
longer run times and parts, such as glow plug, piston, sleeve, and rod will last 
longer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
On the other hand, an out of tune 2-stroke engine will run erratically. You might 
notice a loss of power and decreased reliability. Glow plugs will burn out faster, 
and the piston and sleeve will wear out quicker. 
A finely tuned 2-stroke engine is therefore the most important item to achieve in 
order to have fun with gas RC cars. 
 
 
 
 



 
 
Starting the Engine 
It is easy… simply fill the fuel tank, pump the tank so that a small amount of fuel 
is in the carburetor, attach the glow plug igniter to the glow plug, then rotate the 
engine. There are two ways to rotate the engine. The pull-start (ps) type of 
engine has a pullstart mechanism built into the back of the engine. Similar to a 
lawn mower engine, the cord is pulled to rotate the engine. There are engines 
that do not have a pull-start mechanism. To rotate them, the flywheel is “bumped” 
against a rotating rubber disk. 
 
My Personal Experience 
My first experience with a 2-stroke engine was not pleasant. First, the engine 
refused to start. I kept pulling and pulling on the pull-start cord, but the engine will 
not start. 
 
After several pulls, it became harder to pull the cord because the engine was 
becoming flooded. 
 
Sidebar: 
Pulling the cord of the pull start also causes fuel to enter the cylinder of the piston 
andsleeve. If this fuel does not ignite, it will accumulate, causing the engine to 
flood. Once this occurs, the only solution is to remove the glow plug, and turn the 
engine upside down to drain the excess fuel. Then replace the glow plug and try 
to start the engine again. 
 
What was the reason for the engine not to start? I found out that the battery of 
the glow plug igniter was weak. So I replaced the battery with a NEW battery. 
This has happened to me MANY times, as I assumed that the battery I was using 
was freshly charged. However, the rechargeable batteries lose their charge, so I 
suggest using alkaline batteries for the glow plug igniter. Another possible cause 
was that the glow plug was burnt out. This means that the coil in the glow plug no 
longer produces enough heat to burn the fuel/air mixture. So replace 
old glow plugs with NEW ones. 
 
Once I fixed these items, the engine finally started. Everything seemed fine, as 
puffs of blue smoke emitted from the exhaust pipe. Visible blue smoke is desired. 
It is a rough indication that the engine is within the correct setting. 
 
What is the correct setting? Well the engine must not run too lean or too rich. Too 
lean means that there is too much air in the fuel/air mixture. This will overheat the 
engineand cause MAJOR damage. Too rich means that there is too much fuel in 
the fuel/air mixture. The means the engine will run slowly or bog down. The 
reason is the engine is having problems burning the excess fuel. A fine tuned 
engine is one that runs in between the two extremes, not to lean, not too 
rich. 



 
But after a few hours of fun, I noticed that the engine started to run hotter, and 
the car ran slower. My assumption was that the engine was running lean, so I 
adjusted the carburetor to a richer setting. It did not solve the problem. 
 
The problem was that the engine developed an air leak. That means unwanted 
air was entering the cylinder, increasing the amount of air in the fuel/air mixture. 
This caused the engine to run lean. The air leak also occurred in the part 
between the cylinder and the exhaust chamber, so adjusting the carburetor 
would not solve the problem. The only way to solve the problem was to seal the 
air leak. So I removed the exhaust chamber, applied “sealant”, and reassembled. 
However, after a few minutes of running, the engine again started to overheat. 
 
The reason was that the “sealant” I used was melting, causing the air leak 
condition. I 
therefore replaced the sealant with a high-temperature automotive sealant used 
to seal gaskets in a real engine. And this finally solved the air leak problem. So, 
to ensure a fine tuned engine, the fuel/air mixture must be correct. The difficult 
part is that days are different, some days are hot, and some days are cold. This 
means that a properly set carburetor during hot conditions will be wrong for cold 
conditions. 
 
The goal is to set the carburetor in a ballpark setting, then fine tune the setting on 
the day you are running the engine. 
 
Low-end High-end Settings 
Some carburetors have single adjustment points to control the fuel/air mixture. 
Others have two settings, one to control the low-end, another the high-end. 
The low-end setting determines how fast your car will accelerate. The high-end 
setting determines the top speed of the car. Both settings are dependent on each 
other. Adjusting the low-end will also affect the top-end, and vice versa. 
Let me give you and example. Back in 1999, I was racing my gas touring car. I 
already had years of experience with gas engines, so I was confident in my 
tuning skills. However, during my races, I noticed that my car lacked top speed. 
So I kept on adjusting the top-end setting of the carburetor. But no matter what I 
did, I could not get top end power from the motor. Cars were zooming past me in 
the long straights. Eventually, I found out that my low-end setting was too lean. 
So what I think happened was at high speeds, the engine ran too lean, losing 
power. But I was adjusting the high-end setting, when I should have been 
adjusting the low-end setting. 
 
 
 
 
 



Troubleshooting 
To begin, all 2-stroke engines are different. I strongly advise you read and follow 
the 
manual that comes with the engine. 
Assuming you have followed the manual, yet still have problems, below are some 
common causes: 
Problem 1: Engine Does Not Start 
There are two main factors in making an engine start. First, the glow plug must 
be working. This means that when 1.5 volt is applied, the filament will burn a 
bright orange. A bad glow plug will not generate enough heat to burn 
the fuel/air mixture in the cylinder. Second, the engine cylinder must have the 
correct fuel/air mixture when cranking the engine (via pull-start or bump start). 
 
If there is no fuel in the cylinder, the glow plug has nothing to ignite. 
And if there is too much fuel in the cylinder (i.e. flooding), even a new glow plug 
will not have the energy to burn the excess fuel. 
 
Problem 2: Engine Starts but Immediately Stops When the Glow Plug 
Igniter is Removed 
Replace the glow plug. Another possible cause is the fuel/air mixture is too rich. 
Readjust the carburetor. 
Problem 3: Engine Temperature is Too Hot (Lean) 
A lean engine will cause a lot of damage. An engine will run lean if there is too 
much air or not enough fuel in the fuel/air mixture. 
 
The carburetor controls the fuel/air mixture. Adjust according to the instruction 
manualthat comes with your engine.If adjusting the carburetor does not solve the 
problem, chances are the engine has developed an air leak. That means air is 
entering the engine in places it is not supposed to, such as the section between 
the cylinder and the exhaust manifold. Another common source of an air leak is 
the section between the body of the engine and the pull-start mechanism or back 
plate.Solving the air leak is easy. Disassemble the affected sections, apply a high 
quality,high temperature automotive gasket sealant, and then reassemble the 
sections. Makesure to read the instructions on how to use the gasket sealant. 
A dirty fuel filter will also cause a lean setting. The dirty fuel filter will prevent fuel 
fromreaching the carburetor. Solution is to clean the fuel filter. Binding in the car 
itself will also cause an engine to overheat. Check that there is no binding in the 
car by checking how freely the transmission and wheels rotate. It should 
be easy to push the car by hand, and the car should roll a few feet. 
 
 
 
 
 
 
 



Problem 4: Engine is Too Rich 
An engine that has too much fuel in the fuel/air mixture has a rich setting. A rich 
engine setting will also have the tendency to flood the engine, causing it to die. 
A rich engine will consume a lot of fuel and not generate enough power. The car 
will runslowly. The solution is to readjust the carburetor per the instruction 
manual. A weak glow plug may also cause an engine to run rich. This is because 
the glow plug is too weak to burn all the fuel. Unburned fuel will accumulate in 
the cylinder, causing the engine to run rich. 
 


