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                 The Trebuchet

Primarily a siege weapon originating in the medieval times, trebuchets are simply class-one levers in that the fulcrum is in the middle and the load on one end while the heavier weight on the other.  Invented in the Middle East and China, the trebuchet was also popular in the Crusades.  Trebuchets are used to batter enemy walls and defenses as well as launch decaying animals into enemy fortifications to spread disease.  While the main uses of a trebuchet are for war, they can also be used to fling some imaginative objects around like pianos, refrigerators, toilets and the like… and they also make pretty cool physics demonstrations too. 


The trebuchet had more range and power than the similar catapult.  The catapult is powered by the stored potential energy of its elastic propellant. Rope, leather, rubber and other materials were used as its propellant or “battery”.  However, this battery was not as efficient as the gravitational potential energy which power trebuchet.  


Rope and other elastic objects flex and lose elasticity and power but the gravity powered trebuchet’s energy is reliable and plentiful. Also, the catapult’s firing process puts strain on the catapult structure itself, since the launch arm must hit something and stop quickly as to maximize the kinetic energy of the load or “ammo”. The trebuchet uses a simple “see-saw” type method in launching its ammo and so the only strain is the direct downward force exerted by gravity on the weight.  Even this strain can be lessened by adding hinges to the connection between the weight and the launch arm. Trebuchets are easy to build, require little manpower to operate and more efficient and powerful than catapults of the same size. 


Several forces come into play in using a trebuchet. Force must applied in order to lift the heavy counterweight of the trebuchet. (Either by winch or animal/manpower.) The work done and put into the trebuchet is stored as gravitational potential energy, which is the height of the weight multiplied by the product of its mass and gravitational constant of the “planet” of firing.  In firing, the gravitational potential energy of the system is converted to kinetic energy of the ammo and heat from friction with the mechanism of the trebuchet and air.  The law of energy conservation dictates that the gravitational potential energy and kinetic/friction energy be equal. While the “ammo” is in flight, it gains more and more kinetic energy as its gravitational potential energy is decreased. Upon impacting on its target, the ammo does work on the target  (Such as physical displacement.)  as well as heat up the target up very, very slightly.


All in all, the trebuchet is a simple machine obeying the laws of physics and used in war as well as entertainment. 


