Luke Davies 
[bookmark: _GoBack]LINE LAUNCHER 
HND Engineering design level 5
Luke Davies 
DAV16827819




Abstract 
This part of the assignment was focus for me to produce and work in a team and individually to create a report and a line launcher. This was a challenge set out by IMechE to come up with a solution the engineering designs of a line launcher which has the capability to use a quash ball as a projectile that will be fired from launcher that could cover a certain amount of distance. This report will then explain what line launcher has been chosen as the final design, its features and why. This must all meet the specifications chosen by IMechE.

Design specifications 
· The line launcher must be fired remotely using a restricted voltage DC switch 
· The launcher can only be activated by wires that have a length of no more than 3 meters 
· The device must be secured to the surface that it is being activated from via location pins
· There is a £30 spend limit of materials and must not exceed this amount
· The device must be deemed safe to use by on official or superior before use
· The launcher must be able to fit on a surface no bigger than 600x600 (mm)
The task that me and my group got assigned was to design a line launcher. The line launcher must be activated from a table of 600x600 mm. The launcher will be fastened to the table by location pins and a wing nut with a m10 bolt. Research must be done before designing a line launcher. The research I will be looking at is current designs that have already been created and other project with similar specifications like the ones IMechE set. The research that is found and the designs that are created by myself and the group should not be copied. 







Research
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Spring methods are a very simple way of creating a way of projecting an object which is used in a lot of designs and even in more complex projectiles like a firearm which uses a sprung loaded spring to hit the bullet. Springs have a good ability to develop and produce a good line launcher how ever when pushing a simple projectile like a squash ball it only has a small range which means it can only be shot at one speed unless you use longer and stiffer springs. The stiffer and longer the spring the more speed you will acquire from the launcher.
Pros and cons:
The benefits you get from this type of design it is incredibly unique and is robust. It is easy to meet the set specifications that need to be met. But with this design it only has a maximum load which means it can only reach a small range of distances depending on how much load you create with the spring and it also doesn’t have any adjustability meaning it isn’t very accurate and will only go at a fixed velocity.
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This line launcher is quite different in design but the method that is used is the same. It will launch the squash ball via a loaded spring. The only difference in this design is that it uses a barrel to hold the squash ball and has a mount which can adjust the velocity.
Pros and cons:
The benefits that will be achieved from this design is that it has an adjustable mount which changes the velocity of the squash ball making it more accurate, this design also looks easy to operate due to its markings of where the barrel is pointing and is operated by just releasing the spring tension. The cons from this design is due to the fact that the squash ball sits in a barrel meaning that there will be friction between the barrel and the ball making the projectile range slightly affected. 
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This design I had put on paper is the simplest design I made. The concept is to use a spring that is push down by a catapult lever causing the leaver to release the load against the spring and once released it will launch the squash ball to its desired distance. The squash ball will be retrieved via a piece of string that has a reel mechanism on the side of the base. The base is also held down by two M10 bolts and wing nut each side of the spring. The leaver is attached by a shaft that has been held by two blocks either side of the leaver. 
Pros and cons:
Pro:
· Squash ball retrieved easily by the reel and string 
· Ball sits in a groove which means no friction causing the distance range to not be affected 
· Sits securely meaning no movement during firing 
· Easy to operate
Cons:
· The lack of adjustability means that it is not perfectly accurate
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This design is one of my more complex designs which uses a barrel with a shaft, flat round plate and a spring. The squash ball is placed down the barrel of the launcher, the load is then made by pulling back the shaft till it locks in place and then releasing the spring by using a string to pull the trigger. You can change the velocity and angle of the barrel by locking in place.
Pros and cons:
Pros:
· It has a range of velocity meaning it is very adjustable and accurate.
· Very sturdy from the wing nuts that hold it down in place and the lock on the adjustable holder 
Cons:
· The barrel may affect ththe range of distance depending in the friction of the squash ball
· There are a lot of parts making it hard to assemble and will be very costly
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This last design will be the concept that I will use. The reason behind the design that it is simple assemble, it is going to be the most accurate out of the 3 designs and is likely to be the most reliable for accuracy and being robust. It will be accurate due to the barrel angle being able to be moved to the desirable position. The barrel will be made from a PVC pipe and will triggered by pulling back the shaft which has a spring between the end of the barrel and the ball. It will have an electrical safety pin which will be used to release the spring. Modifications may need to be added during testing as a prototype. 

Costing
sheet Material        price (inc VAT)          Size        thickness 
MDF                             £9.36                  4ft x 4ft        9mm 
Ply wood                     £10.62                4ft x 4ft        9mm
OSB                              £12.74                8ft x 4ft       9mm 


Conclusion
I decided to go with this final design as it is the easiest to build and it will be the safest to operate. The safety pin can only be activated by a switch which meets the specs. The pull back lever is the way to create load to project the squash ball to the requires distance. It is very cheap to build so allows room for modifications if needed without exceeding the price limit. 
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