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The challenge that requires creating a design for this year this project. The idea is to supply an upcoming contest within 2022 to design a line launcher, thus requiring attention in all areas as it must meet the criteria of every requirement. 
 
This project requires considerable attention to fulfil the completion date. Each design required many steps to follow a particular direction 
to ensure all our requirements met the criteria. The research will be found on Websites and in books to find the information to make a final decision.  

 Numerous available substances could be used, but although it is possible to use anything, there is an issue with this idea as a due requirement to make it with a budget of £30 their specific points where is unavailable to use with the project. Although this is a concern, it would not be good practice to acquire specific material with these properties' ductility, elasticity/stiffness, Toughness, and many more that may come across later. 
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PVC
PVC can be beneficial in this investigation in many ideal properties that will be useful when designing the prototype. With its low cost to price, it can either be used as our final design martial or just as used in the project stage. PVC is quite capable of what of may require. The duality and structural strength are high and will not be much trouble with wear and tear damage. 
Will general be used as the actual central part of the machine where we have the use of a pipe of some kind is there are a large amount of stress and strain involved in this particular area of the contraction, the device will only need something that can retain its shape after the load has been released which it is elastic are well in with the reach what the materials that are required within these designs.
Plywood 
This material will be used in the body or frame of the final prototype. The compressive can hold up without worrying about failure as Plywood structural strength is proficient compared to others within its category. It gets its structural strength from timber and can also hold double its weight which can be quite for we may need with this project.
MDF
MDF boards are similar regarding property is it away from the plywood although MDF is weak due to bending and tension the MDF boards, this will not be an issue as it will not be used for anything like that it will use as the main body as the strength of the material is stronger than plywood and it is a type of material is easy to come by and very ideal for cutting with machinery or drilling.
As plywood is quite flexible, it is possible to use in the catapult design to use the projectile holder as it can bend of a certain extent without breaking or any damage compared to wood. Regarding our project, this could be useful in the manufacturing process. If we require anything within the curved design, it is then possible for the design to meet the criteria with these drawing designs.   
Rubber band 
This material will most likely be used in the catapult design rubber's central angle adjuster, which can induce a large amount of shear stress and strain. At the same time, in high Tension, it is unlikely to break unless it reaches breaking point, which is the elastic properties are around ten times more and return to their original state depending on the rubber in use.
Spring
With the springs elastic properties is an ideal material to be used in the fire of mechanism, which will allow the device to be launched with enough force to project the ball out of the system into the designated location where is the spring, where it can set the amount of tension required.
Nylon Wire
Has nylon wire been used in modern-day bows and arrows and crossbows, this material seems to fit every application to the purpose of this design challenge as nylon has excellent tensile strength and elasticity, which guarantees a more efficient prototype instead of using other materials that may break and the amount of strain is higher than most other elastic items that are on the market. Nylon will be used as the central part of the launcher, similar to what it is used for within a bow. It also has another portion of propitious material which is the lightweight aspect ideal to the requirements of the designs.
Aluminium
Aluminium is an excellent option as a building resort. It is one of the most commonly used materials for building projects. It is easy to purchase since aluminium can meet any needs of any material manufacturing as it is easy to machine and cast to purposes what is required. Aluminium can take large of tension without it deforming, which will be ideal for either the body or the adjuster.
Steel 
Steel can be used in the main body or the supports, as the material properties share similarities with aluminium which is the durability hardness. It also has a high tensile strength meaning that it can withstand loads to whatever purpose the project designs may require without any concern of issues with any malfunctions.
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 The old war cannon is based on an old mediaeval weapon that is relatively easy to recreate and meets what is required for this project.
	War Cannon

	Body
	uPCV

	Supports
	MDF Board

	Angle Adjuster
	Extendable pole

	Firing mechanism
	Spring



Figure 3.1 i above 
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Figure3.1 ii above 
The catapult was a general idea I came to intuition: the purpose of a simple yet effective design that would possibly ‘final design’ for this project. The materials that were possibly in mind were as follows.
	Catapult

	Body
	uPCV

	Supports
	Plywood

	Angle Adjuster
	PVC Rod

	Firing mechanism
	Rubber bands
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Figure 3.2 i as seen above.                                                                         Figure 3.2 ii as seen above. 

As it is seen the two figures (3.2i) and (3.2ii) above are the line launcher fully assembled on Soildworks. The inspiration for the line launcher final design is the roman ballista, the main feature that was inspired by the roman ballista is the bolt that is attached to the supports and the body of the line launcher, which will let the back of the body to lower or raise to be able to change the angle of the squash ball trajectory that way the line launcher will be able to adjust for any random displacement for the target. The second problem the team had to overcome was how to change the force being generated by the line launcher, the solution the team had come with was by placing down word facing notches to change the force being generated by the line launcher to improve the accuracy of the line launcher by being able to change to of the most important variables. 

There are to diverse types of objects attached to the supports, there is a hinge and attached to those hinges are limbs. The hinges will be able to let the limbs move side to side to tighten or restrict the nylon string to help adjust the force being stored. The limbs will have the nylon string attached and when the release mechanism is realised the limbs will have the stored energy from the string transferred to them where they will push the projectile. 
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Base-    For the base it should be strong and density and easy to machine the biggest problem with the making a choice is the fact that the budget is so small so some of the choice made might be counter intuitive. Some of the potential materials would be available to the group such as wood, plastics, and metals. 
 It is believed that MDF will be used as it will not be under a lot of stress and strain, as it is a cheap material, and it was told to our group that the laser machines would be available to use to cut the MDF and free of charge. 
At the front of the base there is a small risen platform that is thick(5mm) Length (10mm) and Height of (20mm) with a hole the size of 1mm diameter which is to attach the line and secure it to the line launcher. 

Body-   The body of the line launcher is where the projectile holder will be placed and the projectile will be placed then fired to the target, so the material chosen for the body isa hard plastic. The reason that plastic has been chosen is because it is easy to machine light and durable. As the main purpose of the body of the line launcher is just to hold the projectile so it be able to fire the projectile to it target.
On the side of the body the is two long thin rectangle holes on the right side of the body there are small downward facing notches to be able to hold the projectile holder in place will the string is storing up energy to then rases or lower the body to make sure that the projectile can hit the target. 

Angle adjuster-    The angle adjuster is a rigid plastic tube with holes from the bottom going to the top on the side of the rigid plastic tube, so the back of the body will be able to move up and down freely so the angle of the body can change, and the line launcher can fire at different angles to counter act the fact that the target will move at a random sequence of distances. The traits of the materiel that is needed for the angle adjuster will be machinable and cheap. So, the material that has been decided for the is a rigid plastic tube.
 
Protractor- The protractor will be used to indicate what angle the body is in to calculate the forces and angle it needs to be in to hit the target when the distance is changed.

Support- For the supports it has been decided that they will act as beams, to keep the body at the height and to stop the line launcher from collapsing, the traits of the martial that would be needed

The firing string- the material that was chosen for the firing mechanism is nylon string, the main reason that nylon string was chosen is because a large surplus can be bought that would be to fit in the budget. 
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Wood MDF The average cost of MDF is 0.33 pence per sq inch. 
Metals mild steel(bolts) the average price for a  box of bolts is 2-5 pounds. 
Plastic PLA (3dprint ), Nylon string (price found on amazon is 4.29 plus delivery would equal to 8.27 as they charge 3.29 for delivery )
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For the manufacturing process the team has asked the lectures to able to use the 3D Printers, laser printer and the water jet cutter machine in the workshop, the laser printer and the 3Dprinter has been approved also for the water jet cutter machine it is unknown if it will be accessible as the team will have to ask different members of staff as it is in a different building. For the using the 3Dprinter the team will be charged for the volume of the filament being used. The rest of the of the manufacturing process the team members will be using screwdrivers, hammers, bolts, glue, cutting tools and drills to assemble the line launcher.     
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Many concept ideas could be produced with different processing cutting or manual handling types. Used this is a similar case for the materials even though there are materials that are highly possibly going to use in the final design, this is not the case as many things can happen next country weeks due to two unknown variables which could occur at any given time, this is quite similar regarding our final design as changes could be possibly made at any given time. There are always certain things that may change to enhance the prototype to the best version possibly created.
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MDF Board Properties  
MDF Board Price  
  
Steel Board Price  
Steel Price Two   
Properties of Steel.  
 Hard Board Price 
Hard Board Properties 1 
 Rubber Bands Price  
Physical Properties of Rubber 
uPVC Gutter Pipe Price  
Polycarbonate Price  
Acrylic Price   
https://www.amazon.co.uk/Serving-Durable-Bowstring-Archery-Supplies/dp/B093Q57ZXL/ref=sr_1_23?crid=3IXG6GIDQOUJD&keywords=nylon+string+for+bow&qid=1647257579&sprefix=nylon+string+for+bow%2Caps%2C41&sr=8-23 
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