
ME 245 : Engineering Mechanics 

and Theory of Machines  
 

Lecture-2: Study of cams 

Md. Tanver Hossain  

Department of Mechanical Engineering, BUET 
http://tantusher.buet.ac.bd 

5/8/2019 

1 



CAM 

• A cam is a rotating machine element which 
gives reciprocating or oscillating motion to 
another element known as follower 
 

• The cam and the follower have a line contact and 
constitute a higher pair 
 

• The cams are usually rotated at uniform speed 
by a shaft, but the follower motion is 
predetermined and will be according to the 
shape of the cam.  
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CAM Terminology 
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CAM Terminology 

• Base circle: It is the smallest circle that can be 
drawn to the cam profile. 
 

• Trace point:  It is a reference point on the follower 
and is used to generate the pitch curve.  
 

    In case of knife edge follower, the knife edge represents the       
trace point and the pitch curve corresponds to the cam profile. In a 
roller follower, the centre of the roller represents the trace point. 

 
• Pressure angle: It is the angle between the direction 

of the follower motion and a normal to the pitch 
curve.  
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•  Pitch point:  It is a point on the pitch curve 
having the maximum pressure angle. 

 

• Pitch circle: It is a circle drawn from the centre 
of the cam through the pitch points. 

 

• Pitch curve: It is the curve generated by the trace 
point as the follower moves relative to the cam. 
For a knife edge follower, the pitch curve and the 
cam profile are same whereas for a roller 
follower, they are separated by the radius of the 
roller. 
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• Prime circle: It is the smallest circle that can be drawn from 

the centre of the cam and tangent to the pitch curve. For a 
knife edge and a flat face follower, the prime circle and the 
base circle are identical. For a roller follower, the prime circle 
is larger than the base circle by the radius of the roller. 
 

• Lift or stroke: It is the maximum travel of the follower from 
its lowest position to the topmost position. 
 

• Motion of the Follower 
The follower, during its travel, may have one of the following 
motions. 
 
1. Uniform velocity, 2. Simple harmonic motion, 3. Uniform 
acceleration and retardation, and 4. Cycloidal motion. 
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Displacement, Velocity and 

Acceleration Diagrams when the 

Follower Moves with Uniform Velocity 

5/8/2019 

8 



• A cam is to give the following motion to a knife-
edged follower : 1. Outstroke during 60° of cam 
rotation ; 2. Dwell for the next 30° of cam rotation ; 
3. Return stroke during next 60° of cam rotation, 
and 4. Dwell for the remaining 210° of cam rotation. 

 

The stroke of the follower is 40 mm and the minimum 
radius of the cam is 50 mm. The follower moves with 
uniform velocity during both the outstroke and return 
strokes. Draw the profile of the cam when (a) the axis 
of the follower passes through the axis of the cam 
shaft, 
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