Course:
01.463 Landscape Design and Management

Unit 7:
Servicing Horticultural Equipment

Lesson 2:
Identify the Parts and Function of Small Engines

QCC:
486, 491, 492, 493, 494, 498
Objectives: 

1.
Identify 4-cycle engines and describe their characteristics.

2.
Identify 2-cycle engines and describe their characteristics.

Teaching Time:

3 hours
References:

Basic Principles of 4-Cycle and 2-Cycle Internal Combustion Engines.  Texas A&M Vocational Instructional Services, College Station, TX.
Use Ignition System Section from four-cycle to teach 2 cycle ignitions

Fundamentals of Service - John Deere & Co., Moline, IL

Chain Saw Repair Manual/String Trimmer Repair Manual
Materials and Equipment:

Interface several types of engines – lawns mower, chipper, chainsaw, weedeater, etc. - should be available from dealer for parts.
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Teaching Procedure

Introduction and Mental Set

Divide the students into small groups and hold a contest to see what group can list the most types of landscape equipment with engines.  Allow 5 minutes.  After contest, list on board and identify what type of engine is in each piece of landscape equipment. 
Discussion

1.
Using lecture and class discussion, explain engine operation by introducing a four cycle engine to the class.  Crank and run the engine.  Ask the class to listen to it and visually observe the engine running.
2.
Have the students describe the characteristics of how the engine sounded, looked and smelled.

3.
Pass out the handouts from Texas A&M Vocational Instructional Services Manual on 4 cycle engine operation, explaining the intake, compression, power and exhaust strokes as well as the Texas A&M Vocational Instructional Manual handout on small engine parts 4 cycle.

4.
Through discussion of the parts and strokes, have the students try to visualize the different operations taking place inside the running engine they saw before.

5.
Bring in a 2 stroke engine and run it for the class.  Have the students list the differences in what they see, hear and smell.

6.
Pass out the Texas A & M Vocational Instructional Manual handout on 2 cycle engines and discuss with the class.  Use overhead on major differences of 4 or 2 cycle engines to create class discussion on the application of both types.

7.
Have the students identify engines using a blind test.  Run different engines with the students backs turned, and have them identify them by sound and smell.
8.
Pass out the Texas A & M Vocational Instructional Services Manual handout on methods used to distinguish 4 cycle and 2 cycle engines.

9. Using the owners manual, look for crankcase capacity or other identifying factors of 2 cycle or 4 cycle engines.


Discussion

10.
2-cycle engines have these parts common to 4-cycle engines

A.
Common parts are:

· cylinder head

· cylinder

· crankcase

· piston

· connecting rod

· crankshaft

· flywheel

· CDI ignition

· carburetor

· exhaust muffler
11.
2-cycle engines use a carburetor along with a reed valve or piston portal to admit fuel/air mixture into the crankcase of the engine.

12.
Teacher identify the main parts of a 2-cycle engine.

A.
Cylinder/cylinder head.  Depending on the engine application, the cylinder may separate from the crankcase and be a single casting, combining the cylinder, cylinder head, and intake and exhaust ports, or it may be separate parts.

B.
Commonly, most cylinder head/cylinder units bolt onto the crankcase and are sealed by a gasket at that point.  This means that the piston and rings are installed from the bottom of the cylinder.
5.
Teacher demonstrates how different 2-cycle engines operate

A.
The cylinder provides a tube so a piston will travel in a linear (up and down) motion.

B.
The cylinder must seal the gases for combustion.

C.
The cylinder often contains intake fuel and exhaust gas passages called ports.
6.
The 2-cycle engine

A.
The best description of a 2-cycle engine is to say that the fuel/air mix is moved by the high pressure created by the piston in the crankcase.

B.
A 2-cycle engine must have oil mixed with gasoline in the proper ratio for long life and efficient operation.

C.
A 2-cycle engine must have a clean muffler through which  exhaust gases flow through.  If the muffler is clogged, and exhaust cannot pass gases through, the engine will not run.

D.
The carburetor is connected to the crankcase.  The oil in the fuel/air mix lubricates the engines internal parts.

E.
A reed valve may be used to help the fuel/air mix compress more in the crankcase.

F.
The two-cycle engine has 2 cycles; a compression stroke and a power stroke.

G.
As the piston moves upward, compressing a fuel/air charge in the cylinder, a low pressure area is created in the crankcase.

1.
The low pressure area increases until the piston moves past the intake port, or until there is enough pressure to pull the reed valve open.  When this happens, the fuel/air mixture is pulled through the carburetor.

H.
The piston is now at the top of the cylinder.  Ignition occurs, and the piston moves down.  This back pressure compresses the fuel/air mix.  As soon as the piston covers the intake port, or closes the reed valve, the mixture is compressed further.

I.
The piston moves down further, compressing the fuel/air mixture until a transfer port is uncovered by the piston.  The mixture moves rapidly up the port, into the cylinder, pushing the exhaust gases out of the exhaust port and filling the cylinder with the explosive fuel/air mix.

11.
Carburetion: 2 cycle versus 4 cycle

A.
The carburetors used on small 2-cycle engines work the same way as 4-cycle carburetors.

B.
The 4-cycle and 2-cycle engines share:

· throttle plate

· choke plate

· fuel/air mixture needles, often a high and low mixture

· venturi

· diaphragm

· gaskets 
C.
Air moves from high to low pressure areas.

D.
When air is restricted, a low pressure area is created as airspeed increases. This allows for fuel to be pumped.

E.
Demonstrate using information from 4-cycle engines.

12.
Ignition System: 2 cycle versus 4 cycle

A.
Most all 2-cycle engines have a sold-state ignition system.

B.
2-cycle ignition systems operate on the same electromagnetic theories as 4-cycle ignition systems (use transparency from 4-cycle lesson).

C.
The flywheel is used in the creation of an electric spark and it is also used to force air through the housing to cool the motor.
Summary

In review, 2-cycle engines have great advantages when the power unit needs to be light, responsive, and operate in a variety of positions Review transparency 1.

Review the theory of operation and major differences in 2- and 4-cycle engines. Review the similarities and differences between a 4-cycle and 2-cycle engine.

Evaluation
Written test



Engine & Engine Parts Identification Test

PARTS OF FOUR‑STROKE CYCLE ENGINE
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