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KINEMATIC DIAGRAMS 

A kinematic diagram should be 
drawn to a scale proportional to 
the actual mechanism. For 
convenient reference, the links are 
numbered, starting with the frame 
as link number 1. To avoid 
confusion, the joints should be 
lettered. 
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Draw the Kinematic 
Diagram 
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1- Identify the Frame 
the large base that is bolted to the table is designated as the 
frame. The motion of all other links is determined relative to the 
base. The base is numbered as link 1. 
 
2- Identify All Other Links 
Link 2: Handle 
Link 3: Cutting blade 
Link 4: Bar that connects the cutter with the handle 
3- Identify the Joints 
Pin joints are used to connect link 1 to 2, link 2 to 3, and link 3 to 
4. These joints are lettered A through C. In addition, the cutter 
slides up and down, along the base. This sliding joint connects 
link 4 to 1, and is lettered D. 
4- Identify Any Points of Interest 
Finally, the motion of the end of the handle is desired. This is 
designated as point of interest X. 
5- Draw the Kinematic Diagram 
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Mobility 

Mobility (M) or  degree of freedom is the number of independent inputs required to 
precisely position all links of the mechanism with respect to the ground. 

Degrees of freedom for planar linkages joined with common joints can be calculated 
through Gruebler’s equation: 
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1. Identify the Frame 

The component that is bolted to the table is designated as the 
frame. The frame is numbered as link 1. 

2. Identify All Other Links 

Link 2: Handle 

Link 3: Arm that serves as the clamping jaw 

Link 4: Bar that connects the clamping arm and handle 

3. Identify the Joints 

Four pin joints are used to connect these different links (link 1 to 2, 
2 to 3, 3 to 4, and 4 to 1). These joints are lettered A through D. 

4. Identify Any Points of Interest 

The motion of the clamping jaw is desired. This is designated as 
point of interest X. Finally, the motion of the end of the handle is 
also desired. This is designated as point of interest Y. 

5. Draw the Kinematic Diagram  
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• Figure 1.18 shows another device that can be used to shear material. Draw a kinematic 
diagram, using the end of the handle and the cutting edge as points of interest. Also, 
compute the degrees of freedom for the shear press. 
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Questions? 

  


