Course:
02.461
Physical Science Applications in Agriculture

Unit 6:
Mechanics and Machine Systems
Lesson 1:
Simple and Complex Machines

QCC:
175, 180, 182, 185
Objectives: 

1. 

Describe the effects of lever design on effort.

2. 

Describe the effects of pulley design on effort.

3. 

Compare the lateral resistance of various wood fasteners.

4. 

Distinguish between levers by class.

5. 

Compare the mechanical advantage of fixed pulleys to moveable pulleys.

6. 

Demonstrate the effects of a slope angle of incline planes on effort.

7. 

Use wedges to create mechanical advantage.

8. 

Illustrate how wedges are used to make screws and other fasteners.
9.

Illustrate the combinations of simple machines utilized to perform complex operations.

10.

Describe the interactions of simple machines to complete multiple tasks.

Teaching Time:

2 Hours
References:
Buriak, Philip & Edward W. Osborne. Physical Science Applications in Agriculture. Interstate Publishers, Inc. Danville, IL. 1996.
Materials and Equipment:

Fasteners of different designs for use in the classroom discussion, different type nails, screws and bolts.  Use both wood and metal varieties.

Item of known weight (10 lb. bag of seed), square tubing (6 ft. long), spring scale (25 or 50 lb.), block to be used as fulcrum, single sheave pulleys, rope, overhead pulley attachment, 2"x4"x5" (14 pieces), box of 8d nails, ring-shanked, and finishing wood screws {#8 x 2, #8 x 2 2 ,#12 x 2, #12 x 2 2 , (2 of each)}, vise- machinist or wood with a jaw opening to at least 6."

Teaching Procedure

Introduction and Mental Set

From the simple use of a screwdriver to the more complicated workings of the transmission in a tractor or self-propelled implement, simple machines make difficult jobs a snap.  Levers and inclined planes are found in literally thousands of applications in agriculture.  These simple machines distribute the work load and sometimes change directions and/or speed of the object being moved.


Discussion

1.
Have students read Chapter 20 on their own.  
After reading, hold a class discussion on the applications of levers, pulleys, and incline planes in Agriculture.  
2.
Have students relate stories on how they have used each on the items above to aid them in work or moving something.  

Lead students to list other items that they see every day in use.  

Stairs, incline plane, wrenches, levers
3.
Have students define and copy the definition from the text book for the terms on page 274.

4.
Following the procedure in the book conduct experiment one, AThe Effects of Lever Design on Effort.@
5.
To describe and understand the effects of pulleys on loads have the students conduct experiment two,  Effects of Pulley Design on Effort.@
6.
Do experiment three, ALateral Resistance of Various Wood Fasteners.@
Summary

Using the materials used in Experiment 1 you can demonstrate the classes of levers and have students hypothesize about the effort needed to complete the job and applications in the real world for each class of lever.  Continuing on in the chapter will explain levers, inclined plane, wedges, and fasteners and will give experiments to conduct to test the withdrawal resistance of wood fasteners.

Evaluation
Conduct experiments as listed in Chapter 20 of the referenced text and record results.

Written exam
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