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UNIT II GEARS AND TRAINS 
 

4.1 Introduction 
 

A gear is a rotating machine part having cut teeth, or cogs, which mesh with another toothed part in  

order to transmit torque. 

The gears in a transmission are analogous to the wheels in a pulley. An advantage of gears is that the teeth of a 

gear prevent slipping. 

When two gears of unequal number of teeth are combined a mechanical advantage is produced, with both the 

rotational speeds and the torques of the two gears differing in a simple relationship. 

In transmissions which offer multiple gear ratios, such as bicycles and cars, the term gear, as in first gear, refers 

to a gear ratio rather than an actual physical gear. 

 
4.1.1 Fundamental Law of Gear-Tooth 

Pitch point divides the line between the line of centres and its position decides the velocity ratio of the 

two teeth. The above expression is the fundamental law of gear-tooth action. 

Formation of teeth: 

Involute teeth 

Cycloidal teeth 

Involute curve: 

The curve most commonly use d for gear-tooth profiles is the involute of a circle. This involute curve is 

the path traced by a point on a line as the line Rolls without slipping on the circumference of a circle. It may also 

be defined as a path traced by the end of a string, which is originally wrapped on a circle when the string is un 

wrapped from the circle. The circle from which the involute is derived is called the base circle 
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Path of contact: 
 

 

 

 
 Consider a pinion driving wheel as shown in figure. When the pinion rotates in clockwise, the contact 

between a pair of involute teeth begin sat K (on the near the base circle of pinion or the outer end of the 

tooth face on the wheel) and ends at L (outer end of the tooth face on the pinion or on the flank near the 

base circle of wheel). 

 MN is the common normal at the point of contacts and the common tangent to the base circles. The point 

K is the intersection of the addendum circle of wheel and the common tangent. The point L is the 

intersection of the addendum circle of pinion and common tangent. 

 The length of path of contact is the length of common normal cut-off by the addendum circles of the wheel 

and the pinion. 

 Thus, the length of part of contact is KL which is the sum of the parts of path of Contacts KP and PL. 

Contact length KP is called as path of approach and contact length PL is called as path of recess. 
 



 

 

Arc of contact: Arc of contact is the path traced by a point on the pitch circle from the beginning to the end of 

engagement of a given pair of teeth. In Figure, the arc of contact is EPF or GPH. 

The arc GP is known as arc of approach and the arc PH is called arc of recess. The angles subtended by the 

SE arcs at O1arecalled angle of approach and angle of recess respectively. 

 

 
Contact Ratio ( or Number of Pairs of Teeth in Contact) 

The contact ratio or the number of pairs of teeth in contact is defined as the ratio of the length of the 

arc of contact to the circular pitch. 
 

 

 

4.2 Spur Gear Terminology 

1. Pitch circle. It is an imaginary circle which by pure rolling action, would give the same motion as an 

actual gear 
 

 
 



 

 

 

 
 

 



 

 

 

 

 

 
 

Epicyclic gear trains: 

If the axis of the shafts over which the gears are mounted are moving relative to a fixed axis , the 

gear train is called the epicyclic gear train. 

Problems in epicyclic gear trains. 
 

 

 



 

 

Differentials: 

Used in the rear axle of an automobile. 
To enable the rear wheels to revolve at different speeds when negotiating a curve. 

To enable the rear wheels to revolve at the same speeds when going straight. 



 

 

 
 

 

 



 

 

 

 
 



 

 

 

 
 



 

 

Gear Trains 

Sometimes, two or more gears are made to mesh with each other to transmit power from one shaft to 

another. Such a combination is called gear train or train of toothed wheels. The nature of the train used depends 

upon the velocity ratio required and the relative position of the axes of shafts. A gear train may consist of spur, 

bevel or spiral gears. 

Simple Gear Train 

When there is only one gear on each shaft, as shown in Fig. 13.1, it is known as simple gear train. 

The gears are represented by their pitch circles. 

When the distance between the two shafts is small, the two gears 1 and 2 are made to mesh with each 

other to transmit motion from one shaft to the other, as shown in Fig. 13.1 (a). Since the gear 1 drives the gear 

2, therefore gear 1 is called the driver and the gear 2 is called the driven or follower. 

 



 

 

Compound Gear Train 
 

When there are more than one gear on a shaft, as shown in Fig. 13.2, it is called a compound train of gear. 

 

 

 
Speed ratio = Speed of the first driver/Speed of the last driven or follower 

Train value = Speed of the last driven or follower/Speed of the first driver 

= Product of number of teeth on the drivers/Product of number of teeth on the drivens 

Reverted Gear Train 

When the axes of the first gear (i.e. first driver) and the last gear (i.e. last driven or follower) are co-axial, then 

the gear train is known as reverted gear train. 



 

 

Epicyclic Gear Train 
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