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a1=150,  a2=100, a3=130, a4=145, b3=80, c3=120

Given: A four bar mechanism (all 
link dimensions are given), crank 
angle, 12. and constant angular 
velocity of link 2, w12

Find: , coordinates of point C, 
angular velocity of link 4, w14 and 
the angular velocity of point C
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Geometrical Solution

fourbar.ggb


AB 20

BC 96

CD 60

AD 60

AE 30

EF 135

FG 140

CF 50

CG 115

Walking leg of a robot.
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by  Xu, Lui, Zhu and Song  “Six Bar Bionic Leg”,
Mechanisms and Machine Science, 2019, pp:13-21.
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A0B0 a1 250

A0A a6 360

AC a5 435

B0C c2 196

CB b2 1568

B0B a2 1724

< 𝐶𝐵𝐴 = = acos((𝑏2
2+ 𝑠34

2 - 𝑎5
2)/(2*𝑏2 𝑠34))

< 𝐶𝐵𝐵0 =  = acos((𝑏2
2+ 𝑎2

2- 𝑐2
2)/(2*𝑏2 𝑎2))

𝐵0A=s= 𝑎2
2 + 𝑠34

2 − 2 ∗ 𝑎2𝑠34cos(− )

or
< 𝐵𝐶𝐵0 = ′ = acos((𝑏2

2+ 𝑐2
2- 𝑎2

2)/(2*𝑏2 𝑐2))

< 𝐴𝐶𝐵 = ′ = acos((𝑏2
2+ 𝑠34

2 - 𝑎5
2)/(2*𝑏2 𝑠34))

𝐵0A=s= 𝑐2
2 + 𝑎5

2 − 2 ∗ 𝑐2𝑎5cos(
′ − ′)

< 𝐵0𝐴0𝐴 = 16 = −acos((𝑎6
2+ 𝑎1

2-𝑠2)/(2*𝑎6 𝑎1))



»Scotch Yoke Mechanism»

In most cases the slider axes are 
perpendicular to each other and 
the stroke is twice the crank 
length.  Let the crank length  
r=A0A, The angle  a Can have 
values between 00 and 900, 
Using geogebra model this 
mechanism. 
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Analytical Solution:
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a1=150,  a2=100, a3=130, a4=145, b3=80, c3=120
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Example1_Analysisofafour-bar.xlsx


|BC| = 4.22 |AB|, |DC| = |GF| = |EM|= 3|AB|, |EF| = 2.33 |AB|, 

|AD|=3 |AB|, |GD| = 5.44 |AB|, |BM| = |MC| and |AG|=2.4 |AB|
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AC a5 435

B0C c2 196

CB b2 1568

B0B a2 1724
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Example.
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