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Introduction 
In this report, there will be an investigation on what a cylinder is, the types of cylinders, a comparison between the 2-stroke and  4 strokes and the main question is do more cylinder heads mean more power.  They will find out whether cylinder heads do determine or don’t determine how a motorbike will ride and how more cylinders may affect the weight of the bike and also the rider themselves. This topic is a very important topic to understand as the motorbike itself is a very complex subject to learn and understand more about. For example, If a motorbike were to have more cylinders which creates a certain number of hp, it will most likely be a heavier bike compared to another bike with fewer cylinder heads and roughly the same power produced. An example would be to look at the Suzuki sv650 and the GSR 600, in terms of engine size they are the same but in terms of the number of cylinders, the sv650 has a twin cylinder producing 75hp and weighing about 165kg and a torque of 47 ib-ft to the rear wheel whereas the GSR 600 which has 4 cylinders of about 88hp weighing 183kg and a torque of 47.9 ib-ft to the rear wheel. In comparison to both they can see they both have roughly the same torque, one is weighing much lower than the other and may produce a little lower in terms of power but they both have the same torque. This is how important it Is to understand how and what cylinder heads can affect a motorbike and from this report, their main question is how more cylinder heads affect the motorbike and the rider. 
What is a cylinder head on a motorbike? It is a cylinder where power is produced, and combustion happens and exits the chamber through the cylinder head out through the exhaust. There are two types of strokes that happen inside a cylinder head and that is either a 4-stroke or a 2-stroke. Most modern motorbikes are 4-stroke engines which have been seen to be much far reliable than a 2-stroke. This is because the components inside a two-stroke tend to tear or break easily compared to a 4 stroke, “Two-stroke engines don't last nearly as long as four-stroke engines” (Brian M(Date-N/A), How two-stroke engine works, page 7, https://science.howstuffworks.com/transport/engines-equipment/two-stroke6.htm ). The difference between a 4-stroke and a 2-stroke is that a 4-stroke needs to take 4 strokes in order to complete one cycle whereas a 2-stroke only needs 2 strokes to complete one cycle.  Understanding a 4-stroke is much simpler than understanding how 2-stroke works. 
A 4 stroke consists of 4 strokes, and they are, intake, compression, power, outtake/exhaust. The intake port of a four-stroke is where the air is taken in through the air filter box, through the carburetor into the chamber and while air is being taken in, fuel is also being taken through the fuel injections which are directly connected to the cylinder head chamber and this is called a fuel injection system which most modern motorbike have. The next part is compression, where the fuel and air are being compressed by the crankshaft. After being compressed it needs to produce power but in order for that to happen there has to be a spark plug that ignites the air and fuel which pushes the crankshaft back down producing power to the rear wheel. This then produces excess gas which has to exit out and that goes out through the cylinder head and out through the exhaust. 
A two-stroke engine is the same as a 4 stroke, but it takes only two movements in order to create the whole cycle of a 4 stroke. That is because air is being taken in from below and above the piston so while the space below the piston is intaking the air outside, there is also power being produced above the piston.  So when power is produced from above the piston, it is pushed down the crack shaft allowing the air, fuel, and oil to reach to the top to compress and produce power again.  
There are many types of cylinders on a motorbike, and they are, single cylinder, v-twin, incline 2, L twin, box twin,  incline three, v-three, w-three, incline 4, v-4, etc. They can go on forever if everything balances. For example, if there were to be a certain number of cylinder heads, they need to fit into a frame of a motorbike as well as a good coolant system, and good weight distribution towards the front and rear wheels, and also the weight needs to be at the center of gravity. Well, there is one motorbike that has 48 cylinders and that is the “custom-built Kawasaki motorcycle, called the tinker toy, is the Guinness World Record holder for the "vehicle engine with the most cylinders( Tenson T, ( Apr 27, 2022) This 48-Cylinder Kawasaki Motorcycle Is Absolute Bonkers, 1, https://www.hotcars.com/this-48-cylinder-kawasaki-motorcycle-is-absolute-bonkers/#:~:text=This%20custom%2Dbuilt%20Kawasaki%20motorcycle,engine%20with%20the%20most%20cylinders%22. ). 
Now the question is, do more cylinder heads mean more power? In a recent article, they said that “the more cylinders on a bike, the more power it produces and the smoother it runs - so a four-cylinder delivers more power than a two-cylinder. Splitting the displacement into four small cylinders enables the engine to spin quicker, which means it can process more air and fuel, resulting in more power”( N/A, ( Aug 24, 2022), Single vs Twin Cylinder Motorbike Engines: What's the Difference?, 1, https://www.startrescue.co.uk/breakdown-cover/motoring-advice/motorcycling-advice/single-vs-twin-cylinder-motorbike-engines-whats-the-difference#:~:text=Generally%2C%20the%20more%20cylinders%20on,fuel%2C%20resulting%20in%20more%20power. ). 

	Ranked by Power-to-Weight Ratio…

	Bike
	Wet weight
	Horsepower
	Torque in Pound-feet
	Lbs/HP w 160-lb rider
	Lbs/Lb-ft w 160-lb rider

	BMW S1000RR
inline Four
	451
	182.9
	79.7
	3.338
	7.647

	Ducati 1299 Panigale S
V-Twin
	427
	175.0
	92.5
	3.354
	6.345

	Aprilia RSV4
V-Four
	456
	175.8
	76.7
	3.503
	8.031

	EBR 1190 SX
V-Twin
	449
	156.0
	83.0
	3.903
	7.337

	BMW S1000R
inline Four
	459
	155.3
	79.7
	3.986
	7.766

	KTM Super Duke R
V-Twin
	469
	156.0
	96.5
	4.032
	6.518

	MV Agusta F3 800
Triple
	420 (estimated)
	133 (estimated)
	58.0 (estimated)
	4.360
	10.000

	Triumph Speed Triple
Triple
	478
	124.2
	76.1
	5.136
	8.383

	Yamaha FZ-09
Triple
	419
	106.2
	59.7
	5.46
	9.698


( Burns J, ( Dec 19, 2016), What’s The Best Motorcycle Engine: Twin, Triple Or Four?, 1, https://www.motorcycle.com/ask-mo-anything/whats-the-best-motorcycle-engine-twin-triple-or-four.html ) Looking at the stats from this research, comparing the BMW 1000RR giving 182.9 HP at 11,200 RPM to KTM Super duke R V-Twin giving 156hp at 9100 RPM. Looking at this they have agreed that more Cylinder heads do equal to more power but however looking at the Torque, the KTM super duke R V-twin has a much higher torque giving a 96.5 ib-ft compared to the BMW 1000RR which has 79.7 Ib-ft. in comparison, a number of cylinders do affect in different ways to a motorbike but the difference in stroke, bore, and displacement affects a motorbike’s performance immensely. Also to add, the KTM super duke R V-Twin and the BMW 1000RR,  the BMW weighs 18 ib less although it has twice the amount of cylinders as the KTM. 

To conclude from this report, do more cylinder heads mean more power, well the answer is yes. Following up on all the article and their research they have proved that. Learning the background knowledge they now understood what a cylinder head is, the role it plays on a motorbike and what type of engines are on a motorbike, and the differences between the two in a cylinder head. Although understanding the world of motorbike engineering, it will always be a topic that will always have further research to be done and that is because motorbikes are far more complex than any research or article can write about. 
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