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Design of variable 4-bar linkage structure for adjustable driving angle
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Abstract Since 4-bar linkage widely used in various industrial fields has a fixed link length, it is inconvenient
to add an independent link structure or control device to change the movement of output link. Therefore, this
paper proposes a new concept of variable 4-bar linkage mechanism to selectively adjust the movement of the
output link to fit desired situations, and applied to the commercial table fans, which is a representative product
using a 4-bar linkage system. The optimal rotation angle steps for efficiency are determined experimentally and
the appropriate lengths of linkage to fit each step are calculated analytically. Changes in the linkage length are
implemented by the rotational motion using a grooved cylindrical cam and the feasibility of the proposed
variable linkage mechanism is verified through fabrication and measurement. The presented variable link
mechanism is expected to improve the efficiency of industrial robots and fuel valve systems.
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Figure 1. Maximum rotational angle of 4-bar linkage
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Figure 2. Changes of turning angle as variation of linkage
length
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Figure 5. (a) driving unit of table fan (b) oscillating housing (c)

schematic drawing of linkage mechanism
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Figure 4. Conventional methods to control the linkage length

(a) rack and pinion (b) guide rail (c) plate cam
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