Research Report and Engineering/Product Design Specification
Lloyd John 1802396 taken the roll of Projectile Launch and Line Management. 
Projectile Launch
Projectile motion, an object moves along a curved path under the influence of gravity. An object will travel some distance in a vertical direction but also travels some distance in horizontal direction, the object follows a parabolic path. It is important to know that horizontal and vertical motion are independent of each other. This means we can use separate equations to discuss the motion in each direction, each equation will correspond to the X coordinates and Y coordinates. The time the object spends in the air is only relates to Y direction behaviour. When the object will be launched the horizontal velocity will be constant. However, we would have to regard wind resistance, but the vertical velocity will be the greatest at the moment the object is launched and will decrease when the vertical velocity has reached zero at the zenith and finally become increasingly negative until it reaches the ground. This is because gravity is constantly accelerating the object in the Y direction towards the earth.    
To do well in this project we would need a good understanding of projectile motion and how we can use this knowledge into making a successful squash ball launcher. By understanding projectile motion, it isn’t about initial velocity of the object however calculating the right angle for that initial velocity. But if we know to divide any vector into X or Y components therefore we can easily analysis projectile motion. This will allow us to launcher the object further.
[bookmark: _GoBack]Barrel channel geometry and materials
Longer barrels do have more accuracy then shorter barrels, for example sniper rifles. Sniper rifles have long barrels and large bullets to increase the accuracy for long distance targets. 
[image: ]If we were going to use a spring to launch the ball the barrel of the launcher would have to be rather large compared to the squash ball. Other wise if the barrel was too snug the ball would just have too much contact with the edges of the barrel therefore loosing momentum. However, if we were going to use compressed gas the barrel would have to be reduced and made sure that there were no gaps for the gas to escape. We would want to have the most initial velocity as possible. For material choice I considered PVC because it is cheap and easy to come across. However, I also looked into lead pipes but they are more expensive. PVC plastic are easier to work on than lead, in terms of cutting, drilling and sealing. A squash ball 40mm in diameter. I’ve found a PVC pipe online that has a dimeter 40mm this will be great for the compressed gas idea. Also, the pipe is 3m long and can but trimmed down to suit our design that will increase the accuracy of the launcher. 
Line Management
A reel is the easiest cheapest option such has a fishing reel. Where the line can flow out freely with little drag. and retrieve with a turn of a handle. The line wouldn’t get tangled because of the line guide on the reel and would spool evenly on the reel. On a fishing reel it’s very easy to setup for launch, you just open the bail so the line can flow out. To retrieve you close the bail and wind the handle. I believe we can get our hands on one of these lots of people sell them for £5 second hand.
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Sam Johns 1804234 
Team coordination mounting system and systems integration 
To make sure that everything is within the rule book and isn’t out of the regulations, I will double check anything designed and compare it to the brief, making sure that the cost cap is correct and that the device is also within regulations. I will do this by oversighting the entire project and support my colleagues when necessary. 
Electric Motors
 A concept idea could be to use electric motors attached to a grippy or sticky material. Based on the way hot wheels cars get propelled along the track, the electric motor spins a wheel-based object with a rubbery and sticky based material. The rubbery based material will give good traction for anything passing by. For example, the hot wheels cars go through I tight lane at low speed but then come into contact with two motorised rubbery wheels. The wheels spin at X amount of RPM to launch the car all the way round the track. 
 For our project, instead of having a hot wheel’s car, we have a squash ball which is round and doesn’t need wheels on it to move, therefore it can have motors on top of the ball and underneath it as well as motors alongside it to give it twice the power and grip. Having the area of the edge of the wheels that propel the ball smaller in diameter than the ball itself, it will create more pressure and a more powerful proportion sending the ball further. 
[image: ] The design of the launcher will be one tube. From the motors onwards, it will be a straight tube that is slightly wider than the diameter of the squash ball (40mm), behind it will be a curved tube going up so the ball can roll down at its own rate to get to the motors. 
 The motor that would be used would be a 7.2V RS380 electric motor that has a reasonable price. I believe that with an extra 3 motors and the right angle and guidance, the ball will launch very far. For the pricing and RPM (16200 RPM) that the motor can run at, I don’t think there will be anything that can better that.
[image: ][image: ]Along with the electric motors, I will have X meters of pipe that is only just bigger than the diameter of the squash ball so that it makes sure the ball doesn’t bounce around in the tube and lose speed. The material would be any cheap plastic that could make the length needed. Pricing is very reasonable for the amoubnt of piping that we get. Using simple 90 degree bends would make any turns that are needed with in the piping easy and affordable. They also just slide onto the longer pipes very easily creating a very easy way to dismantel and build the launcher. 
 To get the correct length needed on the actual test, we will run a handful of tests before hand to know how much power our device can give off. We will run a series of tests which would involve aiming the pipe at different angles and also adjusting the speed of the motors for a calculated launch. By doing this we would be able to work out what sort of power is needed and what angle we would need to have the ball shooting at. For example, we would initially do 3 tests. One where we use the full power of the motors, one where we use the smallest amount possible and then another where the power given to the motors is in the middle of the two previous tests. For example, the maximum power given figure one is 7.2V and the minimum is 2V. A test would be run on both those power outputs and then another test for 4.6V. Doing this and measuring the distance travelled by the squash ball, should give us enough data to calculate what sort of power we need to get to the correct distance. 
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Lateral aiming and range adjustment system

1. Introduction
The Lateral aiming and range adjustment are two very important variants when designing our line launcher. It helps us to make our line launcher accurate and effective. 
At present there are many models of line launcher and one has its own mechanism for lateral aiming and range adjustment so it will be necessary to choose the one that best suits your needs.
Throwing distance and lateral direction is affected by a number of variables including:
· Line weigh
· Projectile type
· Cartridge load
· Wind conditions
Also, shooting downhill or with a strong tailwing can significantly increase distance, possible greater than the ranges shown above and shooting uphill will reduce distance. 
Below are some of the line launchers made and the main features. 

2. THEORETICAL FRAMEWORK
To know and synthesize the launching machines, a study is carried out trying to distinguish the characteristics, so these previous investigations serve to find a relationship between concepts, theories, and locate different perspectives to apply them.

2.1        Slingshot-based system. This mechanism can be designed and built in order to reduce the cost and is less complicated to make compared to the rest of the line launchers, it uses a spring that is attached to a pair of fixed arms.
The ball is placed in the middle of the tensioner when it is stretched and depending on how tense it is, the ball will acquire the expected strength and distance.
The system is mounted on a mobile base that is driven by motors and the transmission of movement is achieved by a set of cables and pulleys, achieving the desired position of the ball.


Because the main launching system is mounted on a flat base, the variation of the angle with respect to the horizontal is very simple and thus provide an inclination in the system regardless of what is desired, also presents the possibility of varying the length of the arms that hold the spring in situations where it is required to alter the extension of the spring to give the ball more or less throwing force.

[image: ]
Source: (PANKRATZ, 1966)

2.2 Ball throwing machine having two rotatable discs. The balls are placed in the feed hopper and one by one they pass through a rotary gate until they slide through a duct that directs them to the ejection mechanism consisting of a pair of separate cylinders mounted on parallel shafts that rotate synchronized to a Pair of electric motors, the cylinders are arranged horizontally.
The balls when passing through the cylinders are compressed momentarily and upon leaving, they acquire a speed very similar to the angular speed of the rotating cylinders
                [image: ]
Source: (HOLLOWAY and others, 1973)

2.3 Air pressure throwing machine. The objective of this patent is to provide a machine that expels balls with a uniform force using compressed air as the main resource for the emission of force.
The speed variation follows Bernoulli's principle of moving fluids and the principle of kinetic energy. A high volume of air is formed inside the outlet cylinder and, due to the decrease in cross-section of the pipe, the speed along the pipe increases. The energy contained in the mass of moving air is absorbed by the increase in speed and in turn is absorbed by the ball.
2.4 Lateral Adjustment – stiffness. In all of this cases the person is responsible for the lateral adjustment. We will be responsible for positioning the machine according to the desired needs. Obviously, we must take into account the factors mentioned at the beginning. The rigidity will depend on the selected materials as well as the assembly of our machine.
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