Written Report – Lateral Aiming and Range Adjustment System

The focus of this report is on the final design of the systems for range adjustment and lateral aiming, and on the decisions made to reach them. It will involve the details and specifications of the final design. Also included will be the calculations made to find the correct angle increments, creating the correct specifications, alongside prototype concepts and inspirations that were or were not used.
Considerations:
The multiple segments of this assignment are intrinsically linked; designs of each component are crucial when designing others. The measurements and requirements of each must be worked upon initially to create ideas that fit together. Then, the group element becomes important, with some parts requiring specific integration with other members’ systems.

Range Adjustment

Ideas and Inspiration:
The initial idea for this element was to create a system that would attach to the base and act as a stand for the pipe that launches the squash ball. However, this did not allow for the adjustment of angles of elevation for the pipe, which are required to aim for different distances within the range of 2-6 metres (IMECHE First Year Design Project, 2019).
 Most concepts and researched designs also appeared to incorporate this system, as it provided a solid barrel. In these cases, the force propelling the projectile would have been variable, but due to the equipment and budget decided the force within this group was not so the range had to be adjusted using other methods.
[image: Image result for line launcher design]
(University of Southampton Design Show, 2017)
Final Design:
For our final concept I devised a system where a 180-degree protractor would be used as inspiration. This provided an efficient design as notches can be cut along the measurement lines every 10 degrees on a protractor to allow resting for the pipe, meaning it rests at a set angle. It also allows for the inclusion of an aiming sight within the component rather than as a separate component, so only one needs to be designed and machined.
[bookmark: _GoBack]In order to calculate the height for a specific distance, the equation for distance covered in a parabola must be used. This will be calculated for all 10 degree increments up to 90 degrees for each height, which will require an excel spreadsheet to effectively calculate. 



Lateral Aiming

Ideas and inspiration:
For this section, there were a significant lack of other concepts. Even from researched designs, most incorporated a wide, solid base that had no movement within it. This would require the entire launcher to be rotated, meaning it would be a less stable firing platform upon the table. It also would have to have its lateral adjustments aimed by eye rather than measurement making it much more inaccurate than a defined system.

Final Design:
A rotating base which mounts on to the base of the entire assembly, involving a base circle with notches and a smaller raised base which supports the pipe. Only the top circle rotates, and this is to allow lateral movement while the notches on the base circle remain in place acting as an aiming measurement system, again similar to a protractor.
Whilst a rudimentary system and not the most stable, it allows for the actual measurement of lateral movement meaning the lateral aiming requirement is fulfilled and in an accurate manner. The notches can be calculated by finding the appropriate degrees of separation using the equation for the arc length of a circle. This allows for the measurement of adjustment in lateral aiming at a specified distance based on the rotation of the launcher. It provides the values:
	Distance/m
	Rotation/m

	2
	0.07

	3
	0.105

	4
	0.14

	5
	0.175

	6
	0.21


For an angle increment of 2 degrees, which is ideal as 1 degree is hard to measure and the radius of the centre is 0.125m.
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