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13.1 Types of Gears
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13.2 Nomenclature

Nomenclature of 
spur gear
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13.2 Nomenclature

Cutters are generally available for the sizes shown below:
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13.2 Nomenclature

Actual Gear Tooth 
Sizes for Various 
Diametral Pitches
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13.3 Conjugate Action & 13.4 Involute Properties

Conjugate action: When the tooth profiles, are designed so

as to produce a constant angular-velocity ratio during

meshing.

It is possible arbitrarily to select any profile for one tooth and

then to find a profile for the meshing tooth that will give

conjugate action  One of these solutions is the Involute
Profile.
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13.4 Fundamentals

Pressure line

Line of action

Generating 
line
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13.4 Involute Properties
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13.4 Fundamentals

Uploaded By: anonymousSTUDENTS-HUB.com



4/17/2022 16

Chapter 13:  Gears - General

13.5 Fundamentals

∅

∅
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13.5 Fundamentals

Figure 13-9:  Circles of a gear layout
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13.5 Fundamentals
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13.4 Fundamentals

The table contains the standards most used for spur gears. A 14.5°

pressure angle was once used for these but is now obsolete; the resulting
gears had to be comparatively larger to avoid interference problems.
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13.4 Fundamentals

∅

Uploaded By: anonymousSTUDENTS-HUB.com



4/17/2022 22

Chapter 13:  Gears - General

13.4 Fundamentals
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13.4 Fundamentals
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13.6 Contact Ratio
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13.6 Contact Ratio

Gears should not generally be designed having contact ratios less
than about 1.20, because inaccuracies in mounting might reduce the
contact ratio even more, increasing the possibility of impact between
the teeth as well as an increase in the noise level.
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13.6 Contact Ratio
+

+

Pinion

Gear
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13.6 Contact Ratio
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13.7 Interference
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13.7 Interference 1
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13.7 Interference

Case 1: One-To-One Gear Teeth Ratio

The smallest number of teeth on a spur pinion and gear without Interference:

2
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13.7 Interference

Case 2: Mating Gear has more teeth than the pinion

The smallest number of teeth on a spur pinion without Interference:

2
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13.7 Interference

Case 2: Mating Gear has more teeth than the pinion

The smallest number of teeth on a spur gear without Interference:

2
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13.7 Interference

Case 3: Mating Rack and Pinion:

The smallest number of teeth on a spur pinion without Interference:

2
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13.7 Interference

Effects of Increasing 
Pressure Angle  -
Involute Profile 

3
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13.13 Gear Trains – Simple Gear Train

Idler Gear: 

Driver Gears: 

Driven Gears: 

3

2, 3, and 5

3, 4,  and 6
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13.13 Gear Trains – Compound Gear Train
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13.13 Gear Trains – Planetry Gear Train
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13.13 Gear Trains – Planetry Gear Train
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Problem 13-30
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13.13 Gear Trains – Planetry Gear Train 
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T

Shaft A rotates at 300 rpm and shaft B at 600 rpm in the directions shown. 
Determine the speed and direction of rotation of shaft C.

13.13 Gear Trains – Planetry Gear Train - Example
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13.14 Force Analysis
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13.14 Force Analysis – Problem 13-13
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13.14 Force Analysis – Problem 13-32
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