



Abstract
This aspect of the coursework requires me to work individually and as apart of team to develop solutions to an engineering design challenge set out by IMechE, I will need to develop a line launcher with the ability to fire a squash ball sized object a specified distance. In this report I will explain the reasoning behind the chosen final design and its features. The device must conform to specifications set buy the ImechE 



 Design specification
· Device must fit on a table no larger than 600mmx600mm 
· Devices must be regarded as safe by a superior
· Total cost may not exceed £30
· Device has to be fired remotely using a low voltage DC Switch with a minimum cable length of 3 meters 
· Device must be secured effectively to the table.

My group has been tasked to design a line launcher. This line launcher me able to fire a projectile from a table. The device will be secured with a wing nut and M10 bolt. Before the design stages begin adequate research must be done on current designs and other projects with similar specifications, how ever other designs may not be copied. Below are three current designs that I have found online. 
Research into current designs
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http://uosdesign.org/designshow2016/files/2016/06/8.jpg
simplistic spring method has the ability to develop a good launch however this it can only launch at one speed. Ideally the spring tension would be adjustable allowing for more accuracy when firing the squash ball also not much are to coil the line-up.
Pros – Robust design, meets set spec
Cons- accuracy, lack of space to coil line up 
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Nice simplistic design however the angle of the launch cannot to be altered so finding a sweet spot when firing the device will be difficult therefor the device lacks accuracy.
Pros – looks relatively easy to operate
Cons- lack adjustability, accuracy 
 

[image: ]
This design is the most basic of all three of my concepts it uses readily available cheap materials. This design has 4 mounting brackets so securing it to the platform will be easy. It also has a height adjustable pivot and features a PVC pipe with a coiled-up spring inside that acts as a barrel to fire the projectile.
Pros
Securely mounted so little recoil 
High accuracy due to the barrel 
MDF base so its cheap to produce 
Cons
 projectile range may be affected due to barrel 

[image: ]
This design works as a pivot so it will be primarily spring driven, the spring will be set at a high tension so it will allow a projectile to fire over a greater distance. This device will have a looking pin which when activated will release the swing arm and catapult the object toward the target.
Some of the pros include 
Basic design easy to repair 
Very little moving parts 
Cons 
No consistency between launches as the catapult may send the object into the air at different points of the movement
Not very customizable i.e. firing distance is uncontrolled

 [image: ]
This last design will be my chosen design, the reason I have chosen this is because it is going to be the most accurate out of the 2 others and also is more likely to be the most reliable and provide the most consistent shot. It has a PVC Barrel which will help the projectile stay on course as it will be guided when it is fired, it has a pull back trigger with an electrically operated safety pin that will release the spring at speed and send the projectile up into the air with the line attached. Modifications may be needed when the prototype design is produced this is to be expected of any new design e.g. fine tuning. This device can also be angled to meet the target, so it is very versatile. 

Costing 
Below is a table that we created as a group to include the costings for this project in this table we have included what wood types we may consider when designing the base 
  

sheet Material 	      price (inc VAT) 	Size  	thickness  	Pros 	Cons 
MDF 	                           £9.36 	       4ft x 4ft 	9mm 	cheap 	                Likely to get damaged  
Ply (hardwood) 	           £10.62 	        4ft x 4ft 	9mm 	good flexibility 	   high cost 
OSB 	                          £12.74 	       8ft x 4ft 	9mm 	Cheap          	likely to snap
My design will use Plywood as we have the scope in budget to allow us to purchase 

Costing for PVC barrel £4.36 3-meter length. This is the cheapest available material and is the easiest to work with.
Other parts needed can be easily sourced locally for cheap or the can be reused for example screws are readily available form the workshop so we will not need to purchase them from a merchant. Other parts like the trigger mechanism can also be upcycled.

Conclusion 

 We decided to go with this final design as it will prove to be the easiest to physical build and it will be the safest to operator as the safety pin can only be activated by a switch, also the pull back trigger is an effective way of transferring kinetic energy into the projectile and firing it at a great distance. This device also allows us plenty of room in our budget so any modification or breakages can be rectified without exceeding the price limit.
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