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Research

Propulsion and triggers

Propulsion systems use stored energy which is converted via different systems to kinetic energy of the object/ projectile
In my research, I have discovered that there are a few main types of propulsion used in most line launcher designs these are but not limited to;

· Elastic potential- using springs, elastic material or use other elastic materials like seen in bows.
· Pneumatic designs- the use of compressed gasses and either a barrel or piston can propel a projectile
· Combustion designs- these are similar to Pneumatic designs; however, they use the combustion of a fuel which releases gas to create pressure and therefore propulsion.

Each system has advantages and disadvantages, especially due to the limiting factors of task.

Elastic designs are good at producing consistent small amounts of force over many tests. This is useful because even in small scale models, you can be accurate. However, these designs are do not produce very much power even in large models. Requiring large designs to produce the energy of the other propulsion systems. Increasing the distance stretched/ compressed or changing the spring constant of the material used controls the distance the projectile travels. For example, in a design using rubber band you increase number of rubber bands and or the distance you stretch them.
[bookmark: _GoBack]This makes it suited to our scaled designs because accuracy  is most important. Consistent kinetic energy output reduces the variability allowing the for more repeatable results.
Trigger systems for elastic designs are usually simple, earth released by user or through a mechanism (crossbow). However, creating an electrically operated trigger will be a design challenge to overcome. Researched designs often use servo’s in the place of a human trigger because they can create large amounts of torque to pressure or release mechanisms.

Pneumatic designs allow large force exerted onto a given projectile, depending on the reservoir size, through the expansion of a compressed gas. The kinetic energy is converted from the work done to compress the gas. This means a small amount of work done over a given time (pump) can be expressed in a very short period of time. Changing the reservoir size or pressure controls the distance the projectile travels.
These systems require complex and expensive mechanisms to work. These can include; reservoir, pressure relief valve and power system. This is a substantial downside to this design as budget is limited.
This design can use a pressure relief value which can easily be electrically operated. This lends its self to our design because it for fills this design feature. 

Combustion designs use the combustion chemical reaction which creates C02 gas. This in a sealed container/ barrel creates high pressure and propellers a projectile the same way a pneumatic system does. These systems use different fuel sources from black powder in guns to propane gas in spud guns. The size to power ratio of these designs is large meaning much smaller designs can be considered. However, in our application  relative the size and distances in the task, combustion creates a large unpredictability. A very small differance in set up (amount of fuel used) can change distance dramatically.
Combustion can easily be trigged electrically by the use of a piezo electric generator used in lighters. This is simple and very cost effective.


Research materials:


https://www.britannica.com/science/ballistics
https://physics.info/projectiles/
http://bowauthority.com/different-crossbow-types/
http://uosdesign.org/designshow2019/project/line-launcher/
https://www.nanomotion.com/piezo-ceramic-motor-technology/piezoelectric-effect/


















