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KINEMATICS OF SLIDER-CRANK MECHANISM  
IN JACOBI ELLIPTIC FUNCTIONS

Crank-slide mechanisms are widely used in agricultural machinery especially in mechanisms with hydrau-
lic and pneumatic devices A reciprocating engine mechanism a piston press mechanism and the drive mechanism



  

of a mower’s knife are based on a crank-slide mechanism The kinematic analysis makes it possible to the
laws of motion the crank mechanism parts with account of the known law of the crankshaft motion In modern
manuals describing the theory of mechanism motion it is customary to expand nonlinear functions in a series
of power or trigonometric functions and use a large number of time-consuming tables The paper aim is to
a class of functions for adequate representation of the motion of crank-slide mechanism links It has been shown
that the elliptic functions introduced in the theory of analytic functions by and Abel prove to be natural
for describing the mechanism kinematics The authors justify their preferences over traditionally applied trigono-
metric functions for describing the motion of crank-connecting mechanisms The paper also considers a eccentric
mechanism with some its characteristics and provides its connecting rod trajectories For the axial mechanism the
connecting rod curves are described by an algebraic equation of the fourth order and for a special case of equality
of crank and connecting rod lengths it has been shown that the connecting rod points draw ellipses Applying
higher transcendental functions in engineering problems is rather appropriate and as convenient as using elemen-
tary functions

Key words eccentric and axial slider-crank mechanisms connecting rod trajectories connecting rod cen-
troid points
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