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THE INTERNAL COMBUSTION ENGINE
The most important and largest piece of metal that is apart of the motor, is called the engine block, the engine block is made of very strong cast iron or aluminum alloy and has the engine cylinders drilled into it. The engine block also provides space for the compulsory add-ons to bolt onto it, e.g.- alternator, inlet manifold, cylinder head and the oil sump, just to name a few.   

First of all there is the spark plug that supplies a powerful spark that ignites the fuel inside an engine cylinder so combustion can occur. The spark must happen at the right time for things to work properly.

Second, there are the engine cylinders which provide space for fuel and air to be ignited during combustion. The amount of cylinders to an engine varies to power output and the use of the vehicle, for example, a 4 to 6 cylinder engine is well suited to most family cars.

Next is the inlet and exhaust valves that open and close at the proper time to allow fuel and air to enter the engine cylinders and also to let exhaust gases out of the cylinders after combustion has occurred. There is also the piston that is a cylindrical piece of metal that moves up and down inside the engine cylinders while the motor is running. This up and down motion both spins the crankshaft and compresses the fuel and air inside the cylinders. Piston rings provide a sliding seal between the outer edge of the piston and the inner edge of the cylinder. The rings do two main jobs, one, they keep oil in the sump from leaking into the combustion area, where it would be burnt and lost resulting in poor performance, and two, they prevent the fuel/air mixture and exhaust in the combustion chamber from leaking into the sump during compression and combustion which also causes performance loss. In old cars, which the motor has done a few hundred thousand kilometers, the piston rings no longer seal things properly, which allows the engine to burn oil, this forces the owner of the vehicle to add oil every so often for the engine to keep everything lubricated properly and to prevent over heating.
Now the conrod is a strong piece of metal that connects the piston to the crankshaft. It features two bolts, one at each end called gudgeon pins. It can rotate at both ends so that its angle can change as the piston moves and the crankshaft rotates. And the crankshaft which is a long round piece of heavy duty iron or steel transforms the pistons up and down motion into a circular motion that makes it possible to transfer the engines power to the wheels. The crankshaft also features heavy balancers throughout it so the incredible force of combustion is kept stable, safe and secure.
Ok. Now that you know the compulsory parts of a 4 stroke engine, it is time to explain the four strokes in detail, also the different types of internal combustion engines, and how all of these engines are used for different tasks.

The four common engines that are available in cars and motorbikes these days have major advantages and disadvantages against one another. These engines are as follows:

· The four stroke petrol engine
· The diesel engine

· The rotary engine

· And the two stroke engine

I will be briefly explaining the rotary, 2 stroke engine and the diesel engine while going into more detail with the four stroke petrol engine. The first and more complex motor I will be discussing with you today will be the basic four stroke petrol engine which is found in almost 80% of vehicles on the road these days. I will be following up on the engine, cooling system, the different types of induction and the four different strokes that make this popular engine run. First I will explain the four strokes that the engine must go through to keep a car or piece of machinery moving.

The first stroke is called ‘intake’ and this is where the inlet valve opens and the piston moves to the bottom of the cylinder. This allows the fuel and air mixture to be sucked in and fill the cylinder.
The second stroke is called ‘compression’ this compression stroke compresses the fuel and air mixture by having both inlet and exhaust valves closed and the piston moving to the top of the cylinder. This stroke makes the fuel and air under pressure and heats up to become more explosive.
The third stroke is called ‘power’. This is where both valves are closed and the spark plug fires to ignite the fuel and forcing the piston back down the cylinder. This moves the crankshaft clockwise and creates power to be transferred to the wheels.
The last and final stroke is called ‘exhaust’. This is where the exhaust valve opens and the piston moves up the cylinder, forcing the burnt fuel gasses out the cylinder and through the exhaust system.

The process that I have just explained to you will happen in about 0.5-1.0 seconds flat while the engine is idling. This time gets reduced when the car is driven or revved.
Now that you have some idea on how a basic motor works, I will try and explain how the engine gets protected from overheating, how the engines power gets transferred to the wheels, the different types of induction and other bolt on accessories that take part in making an engine work efficiently.

First of all you must understand how fuel gets transferred from the petrol tank to the cylinders, and how air gets to the cylinders. The most basic and oldest type of induction is the carburetor. The carburetor bolts onto the top of the inlet manifold, which bolts on to where the inlet valve is located. The carburetor sucks air through the top of itself via an air filter, and the fuel gets pumped through hoses to the carburetor. The fuel and air, once inside the carby, gets mixed together to form an explosive vapor that after being mixed, gets fed through the inlet manifold, then into the cylinders to be burnt.
-Very simple setup.

Now for the more complex type of induction which is called multipoint fuel injection that is found in all modern day cars. This system is found to be more fuel efficient and reliable over the carburetor due to fuel being injected straight into the cylinder along with the air passing through the throttle body. So after the fuel passes through the fuel lines, instead of going into a carburetor, the fuel goes straight into the fuel rails and through the injectors which inject the fuel to the cylinder. This setup allows the motor to rev more freely and yield better economy as this process is much simpler and more accurate. This procedure also mix’s fuel and air at a quicker rate versus the carburetor.
Now, within a 10 minute period of an engine running, it tends to become very hot with all the petrol exploding during combustion and engine parts rotating at an excess of 800-7500 revolutions per minute. To rapidly reduce the heat generated in the engine, a radiator and thermal fans are used. The radiator is a large rectangular box with fins on the front. These radiators hold around 10-27 litres of coolant that is required to circulate through the engine to keep it at normal operating temperature. Now if an engine does over heat causing the coolant to boil and escape out of the radiator, you must stop the vehicle but keep the motor idling and refill the radiator, if you dont, there is great risk of engine damage.
The other type of compulsory lubricant is engine oil which keeps the remainder of the engines internals cool and protect the motor. The engine oil is kept in the oil sump when the engine has stopped. This sump is located at the bottom of the engine block and once the engine starts, the oil collected in the sump gets thrown around all parts of the engine. Similar types of oil are also used in the gearbox and differential.
Now it is time to move onto the starter motor and distributor.
The starter motor bolts on to the side of an engine block and is required to start an engine. When you see someone turn the ignition key in a car and hear a low pitched whining sound before the engine starts, that’s the starter motor engaging. The starter motor turns the engine over its four strokes until the first cylinder fires and the engine starts to run on its own. The starter motor then disengages.
The distributor, which is responsible for displacing spark in older engines, is generated by the batteries power being transferred through the coil, which makes the power traveling through it much stronger, 33 volts to be exact is needed to properly achieve maximum spark to ignite the fuel in the cylinders. The distributors other main job is to make spark available to the correct spark plug at the right time.

Now if you remember me explaining the valves opening and closing during the four strokes before and wondered how they operated, then I will tell you how they operate. The piece of long metal with lobes hanging off it is called the camshaft. The camshaft is hooked up to the crankshaft via a timing chain. So whenever the crankshaft moves the camshaft also does. The lobes on the camshaft are set out to open and close the valves at the exact time and specific duration. So when the camshaft spins, this makes the lobes push against the pushrods or rockers (depending on what type of 4 stroke motor you have) then push the connecting valves at the right time to open or close. 
Ok now that the basics are out of the way for the four stroke petrol engine, I will briefly explain how the engines power gets transferred to the wheels via the rear wheel drive system.

The driver starts the engine and the crankshaft is spinning. Then the driver selects a gear which connects the engines crankshaft to the gearbox, this spins the gears in the gearbox, this then spins the tail shaft which connects the transmission to the differential, this then spins the gears in the differential, which rotates the axles making the car accelerate off. This setup is for a rear wheel driven car, other similar setups are the front wheel drive system and the 4wd system.
Now that is out of the way I will explain the diesel engine. Diesel engines are found in all semi trailers (prime movers), most smaller trucks and some cars. 
The diesel engine has no sparks plugs, instead, the diesel fuel being compressed during the four strokes is enough to make the diesel fuel explode. The diesel also has no carburetor and is only offered with diesel injection which is basically the same as fuel injection. The diesels rev range is nowhere near the same as a petrol engine. While a petrol engine generally revs out at 5500 revolutions per minute, the diesel is rarely seen revving past 3000-4000 revolutions per minute (even less in prime movers). This is because of the high compression ratios in the cylinder, any more and the engine would be internally damaged. These engines are not meant to be fast like a petrol engine, instead these motors rely on engine torque which is why they move up to 40 tonnes very easily. Other than those differences, the diesel engine is the same as a petrol engine.

Now onto explaining the rotary engine briefly. The rotaries proper name is the Wankel engine. Although different in design, it is still based on the same four strokes featured in the four stroke petrol engine. The Wankel engine has no camshaft or crankshaft, instead, the engine is based on egg like ‘cylinders’ with a rotor in the middle of it. And this is how the rotary is set out and how the four strokes work.

These engines although only a capacity of 0.8 – 1.6 litres, and rev to amazing rpm’s, are only suited to lightweight cars, and have a terrible pulling power (especially at low speed) but incredible acceleration speed like a modern V8.

And don’t forget, the most annoying thing about these engines is that you must rebuild your rotary at least once a year to keep it in full working order, stronger internals come at a hefty price but make these engine last a lot longer before requiring a rebuild
The last engine I will be explaining will be the two stroke engine found in lots of motorbikes and go-karts as well as chainsaws, wiper snipers, etc.

These are called two strokes because the spark plug fires every time the piston reaches the top of the cylinder unlike the four strokes. This advantages the engine to rev up to an excess of 16000 revolutions per minute safely and are very well suited to light motorbikes. Unlike the four stroke, the cylinders are called barrels and the lubricant, oil, is mixed with regular fuel so it does not overheat. This is why you see two strokes blowing dark grey smoke when they accelerate. This is the oil being burnt during combustion. The piston in the two stroke is also relatively smaller than one in a four stroke and as explained before, is well suited to motor bikes and light machinery.

Before I finish up I will explain a few ways that an engine makes combustion occur a lot faster and thus making the car faster.

I will be explaining turbochargers and superchargers and how they differ.

First I will talk about turbochargers. Turbochargers are a type of forced induction system. They compress the air flowing into the engine. The advantage of compressing the air is that it lets the engine squeeze more air into a cylinder, and more air means that more fuel can be added. Therefore, you get more power from each explosion in each cylinder. In order to achieve this boost, the turbocharger uses the exhaust flow from the engine to spin a turbine, the turbine in the turbocharger spins at speeds of up to 150,000 revolutions per minute. That's about 30 times faster than most car engines can go. And since it is hooked up to the exhaust, the temperatures in the turbine are also very high. 

Next, the supercharger. Unlike a turbocharger, a supercharger connects up to the engines crankshaft, this allows it to become operational as soon as the engine starts. On the other hand, a turbo charger only becomes operational when the engine spins at around 2000-5000 rpm, depending on your setup. Super chargers have been proven to be more reliable and produce more power due to larger turbines and the fact that exhaust flow isn’t used for its main power.

The topic that I have been teaching was explained in basic and short form. This subject takes months of studying to master and cannot be explained fully in this speech.

