
Spur Gears 
have teeth parallel to 
the axis of rotation

-

Transmits rotary motion 
between parallel shafts

-

Easy to manufacture 
relative to helical.

-

They don’t resist axial 
loads. 

-

Helical Gears
Have teeth inclined to 
the axis of rotation. 

-

Mostly used to transmit 
force between parallel 
shafts

-

Gradual teeth 
engagement leads to less 
noise and vibration

-

Can bear axial loads due 
to orientation of teeth.

-

Types of Gears (1/2)
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Bevel Gears
Teeth formed on conical 
surface

-

Used for transmitting force 
between intersection shafts

-

Worm gears
Similar to a screw-

Used for non-
intersecting shafts with 
right angle axis. 

-

Used when speed ratios 
of the shafts are large 
(>3)

-

Types of Gears (2/2)

   S26_Lec31 Page 2    



Pitch Circle / Pitch Diameter (d): Pitch Circle is the circle which 
will be used for all calculations. Two mating gears can be 
approximated to make contact at the common tangent to the 
pitch circles. 

Circular pitch (p): Distance along the pitch circle between the 
same points on adjacent teeth. 
Module (m): Ratio of the pitch diameter (d) to the number of 
teeth (N). 
Diametral pitch (P) is the inverse of the module.

Terminology
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Conjugate Action
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Involute Property
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Pressure Angle / Pitch / Radius
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A gearset consists of a 16-tooth pinion driving a 40-tooth gear. The 
diametral pitch is 2 and the addendum and dedendum are 1/P and 
1.25/P respectively. The pressure angle is 20 degrees. 
(a) Compute the circular pitch, center distance, and radii of the base 
circles
(b) If the center distance from (a) is increased by (1/4) inch, compute 
the new values of the pressure angle and pitch circle diameters

Q1
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