Course:
02.461
Physical Science Applications in Agriculture

Unit 6:
Mechanics and Machine Systems
Lesson 2:
Hitching and Loading

QCC:
175, 180, 182, 185
Objectives: 

1. 
Describe the factors that affect stability.

2. 
Demonstrate the effects of center gravity on hitching heights.

3. 
Locate the center of gravity on a tractor.

4. 
Describe equilibrium and how it affects hitching points.

Teaching Time:

3 Hours
References:

Buriak, Philip and Osborne, Edward W. Physical Science Applications in Agriculture.  Interstate Publishers, Inc. Danville, IL. 1996.  

Materials and Equipment:

Experiment 1 - Refer to Physical Science Applications in Agriculture, Chapter 21.Experiment 2 - Activity 1 and 2 - Refer to Physical Science Applications in
Agriculture, Chapter 21.

Teaching Procedure

Introduction and Mental Set

Proper hitching of machines and implements is essential to insure stability.  Transporting and handling of materials also requires proper hitching and loading for safe, stable operation and transport.  All aspects of production and materials handling require some application of balance, equilibrium, and center of gravity.

Discussion

1.
What is stability?

A.
The center of gravity is the point at which all parts or areas of a body are statically balanced.  

B.
Center of gravity is critical to stability.  
C.
Stability refers to a condition of balance.

2.
What factors affect stability?
(Refer to Physical Science Applications in Agriculture, Chapter 21.)

A.
Center of Gravity

B.
Balance of Equilibrium

3.
How might center of gravity be determined?
(Refer to Physical Science Applications in Agriculture, Chapter 21.)

A.
A typical tractor has its center of gravity located between the front and rear wheels behind the midpoint of the tractor=s length and above the axle height.

B.
Students will perform and record results:

Experiment 1.  Center of Gravity

(Refer to Physical Science Applications in Agriculture, Chapter 21.)

4.
Describe equilibrium and how it affects hitching points.

A.
A state of balance between opposing forces; may be static of dynamic.  Moment - product of a quantity times its distance from a reference point.

B.
Students will perform and record results:

Experiment 2.  Hitching: Mechanics of the Tractor Chassis 

Activity 1

Activity 2 
Summary

Center of gravity of an object, a load or a machine component or systems, determines the stability of that object, load, or system.  The center of gravity will always seek the lowest position, therefore, great care must be taken when loading or hitching to prevent load shifting and/or rollover.

Evaluation

Results of experiment will be recorded

Written quiz
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