You Make A Trebuchet More
Efficient?



Hypothesis:

f a trebuchet can be increased by
ancements, including:



Methods

hoot further



Materials

n 1x4 and 2x4



Trebuchet

A trebuchet is a catapult based on
rwelghts It was used in the
ges as a siege weapon to

astle walls. They seemed
oped by the 14"

cludes a frame
ever arm

s Il, ca. 1405
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Operation

uchet works by putting energy from the counterweights into the projectile.

ree laws of motion help explain how the trebuchet works. As the weights start
use the lever arm to rotate. This is resisted by the sling and projectile. The
t, for every action there is an equal and opposite reaction. This

the projectile to accelerate. The second law is in effect , force is the
leration. When we release the projectile it flies in a trajectory
omponent. The vertical component determines the
component is constant and determines the distance.

ilon stays at motion a body at rest stays at rest.
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Analysis

Efficiency is the ratio of energy output to input.

Input energy is calculated by the work done on the counterweights. It is stored as
potential energy until fired.

W=Fd

W = work, input energy

= Force, weight of counterweights

istance, height counterweights are raised

Iculated based on the velocity of the projectile. This is kinetic energy.

istance traveled. During the experiments we
t distance. this occurs at a release angle of
components are the same. For this
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Results

pin angle

ft

corrected
distance,
ft

mass,
lbm

Drop
height,
ft

Counter
weight,
Ibf

Energy
in, ft-1bf

Energy
out, ft-Ibf

Efficiency

Maximum

Baseline

6

37

37

1.1875

3.7

50

185.0

21.96875

12%

13

61

61

1.1875

3.7

50

185.0

36.21875

20%

17

52

52

1.1875

3.7

50

185.0

30.875

17%

14

56

56

1.1875

3.7

50

185.0

33.25

18%

14

59

59

1.1875

3.7

50

185.0

35.03125

19%

14

68

68

1.1875

3.7

50

185.0

40.375

22%

22%

51.65625

28%

43.9375

24%

40.96875

22%

28%

34.4375

25%

4453125

32%

32%

-1.78125

-1%

4.15625

2%

5.789063

3%

24,9375

13%

15.4375

8%

19.59375

11%

13%
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Conclusions

dition of wheels and hinges had an adverse effect
et efficiency

ening of the sling and lightening the lever
effect on efficiency

clusive as it was difficult to isolate



