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Abstract: Compound bows use levering systems consisting of cables and cam pulleys to bend limbs that are much
stiffer than those of recurve bows, thus storing more energy while requiring less force for the archer to hold the bow at
a fully drawn position. Many patents have thus far been proposed to improve the efficiency and performance of
compound bows through empirical methods, whereas only a few analytical methods have been proposed. In this light,
this paper presents a method for the kinematic analysis of levering systems in compound bows so that a designer can
easily predict the effects of changes in the cam profiles and limb materials.
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Fig. 2 Connection between the power cam and the
control cam
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Fig. 5 Reaction force vs. vertical displacement
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Table 1 Cam angle vs. reaction force at limbs

Cam Vertical Drawing .
angle | displacement | distance I;f?icrgg? (fli);%e
(degree) (mm) (mm)

0 41.00 0 56.33
20 48.74 134.85 67.10
40 56.22 199.00 75.30
60 62.72 252.75 78.79
80 68.53 303.74 85.67
100 73.24 349.75 89.70
120 77.50 393.40 93.44
140 80.18 429.58 96.79
160 81.39 458.87 98.87
180 81.90 483.00 100.50

Table 2 Cam angle vs. computed drawing force

w
C(ilne?gizf)le (degree) Ta(kef) Fkef)

20 7.14 27.35 16.83
40 7.77 24.34 20.56
60 7.09 19.60 19.60
80 6.69 17.73 20.09
100 6.21 15.74 19.53
120 5.52 13.53 18.06
140 4.52 10.85 15.28
160 3.12 7.41 10.85
180 2.01 4.70 7.08
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Drawing distance(mm)
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Fig. 6 Measured drawing force vs. displacement
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