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Course:
01.423  Agricultural  Mechanics Technology III

Unit 2:
Small Two Cycle Engine Maintenance and Repair
Lesson 3:
Servicing and Maintaining Two-Cycle Small Engines

Georgia Performance Standards: 
AG-AMIII-2 (d-f)
Academic Standards: 
SPS7, ELA12LSV1, ELA9RL5, ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, ELA9RC2
Objectives: 

1.
Develop a schedule of routine maintenance in accordance with manufacturer’s manual.

2.
Perform routine service of 2 cycle engines.

3.
Prepare a 2-cycle engine for seasonal use.

Teaching Time:

4 hours
Grades: 9-12

Essential Question: How do you routinely service a small engine?
Unit Understandings, Themes, and Concepts:

Students will learn the importance and methods of routine service and maintenance for small engines.
Primary Learning Goals: Students will be able to develop a schedule for and perform routine maintenance on small engines. 
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods

____ Selected Response

____ Informal Checks


____ Self Assessment

References:

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

Chain Saw Service Manual, 9th Ed.-Intertec

String Trimmer Service Manual, 2nd Ed.-Intertec
Materials and Equipment:

Air cleaner-foam, dry element

Handouts 1.2.1-1.2.3

Spark plug

Wire plug feeler gauge

Fuel filters

Fuel line

Muffler/spark arrestor

Sample engine

Parts cleaning brush

Screwdriver
PowerPoints:

Web Resources:

Georgia Performance Standards: 
AG-AMIII-2 (d-f)
AG-AMIII-2:  Students will service, maintain, repair, and operate small Two-cycle air cooled engines.


d.
Develop a schedule of routine maintenance in accordance with manufacturer’s manual.


e.
Perform routine service of 2 cycle engines.


f.
Prepare 2 cycle engine for seasonal use.

Academic Standards: 
SPS7, ELA12LSV1, ELA9RL5, ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, ELA9RC2
ELA9RC2 The student participates in discussions related to curricular learning in all subject areas.

ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions.

ELA9RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

ELA10W3 The student uses research and technology to support writing. 

MM1A3. The student solves simple equations.

MA1P1. The student solves problems (using appropriate technology).

MA1P3. The student communicates mathematically.

SCSh2 The student uses standard safety practices for all classroom laboratory and field investigations.

SCSh3 The student identifies and investigates problems scientifically.

SCSh4 The student uses tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SP1 The student analyzes the relationships between force, mass, gravity, and the motion of objects.

SPS5 The student compares and contrasts the phases of matter as they relate to atomic and molecular motion.

SPS7 The student relates transformations and flow of energy within a system.

Teaching Procedure

Introduction and Mental Set

Have students try to crank an old poorly serviced engine that will not crank.  Explain the importance of proper maintenance.  Explain that there are many types of equipment that use 2-cycle engines: chainsaws, string trimmers, blowers, tillers, and other portable tools.  Explain that the class will be looking at maintenance common to all of these.  For specific information, it is necessary to have the owner=s manual and/or a repair manual.

Discussion
1.
What is needed to keep an engine operating correctly?
A.
The engine needs clean air to operate efficiently.

B.
Some engines have a foam air cleaner or a paper element cleaner.

C. 
Because the equipment is often used in dusty conditions, it is necessary to clean daily when used heavily.

D.
If equipment is used occasionally, it would be good to check and clean the filter once a month.

2.
When and how do you check the fuel filter and fuel line?  

Also explain that under heavy use, the filter traps dirt to keep it out of the engine.

A.
The fuel filter should be checked once a month under heavy use.

B.
If the engine is used normally, the fuel filter and fuel line should be checked and cleaned once a season.  It should be replaced if necessary.

C.
To remove the fuel filter and fuel line from the tank:

· Get a piece of stiff wire about six inches long.

· Bend a small crook in one end to fish fuel filter and fuel line from fuel tank.

· Check the fuel line by squeezing it between your fingers.

· If it sticks and doesn=t spring apart, replace it.

· If fuel filter is dirty, replace it.

3.
Spark Plug Maintenance
A.
Under heavy use (daily, six hours), clean and regap the spark plug weekly.

B.
Under normal use, check the plug at least once a season

C.
Set the gap according to the owner=s manual.
4.
Explain that the muffler, spark arrestor, and exhaust port can become clogged with carbon.

A.
Clean the exhaust port, spark arrestor, and muffler at least once a season.

B.
If used daily, inspect and clean once a month.

C.
To clean the exhaust port:

· Rotate the piston until the exhaust port is closed by the piston

· Clean the port with a piece of wood by scraping the carbon off

5.
Why and how do you clean the cooling system?
A.
If the cooling fins on the cylinder or air intakes are blocked, engine damage can occur.

B.
At each fueling, visually check the cooling fins for dirt and chaff, and clean if necessary.

C.
Remove shrouds and use compressed air to clean engine.

D.
Clean the engine when cool by using kerosene or mineral spirits to remove grease and dirt.

E.
Never use commercial engine cleaners or degreasers as they may react with alloy metal in the engine.

6.
Explain that carburetor adjustment is important in basic maintenance.
A.
Many people attempt to adjust the carburetor when they don’t know how to adjust it properly.

B.
To adjust the carburetor, see handout 1.2.3.

7.
A schedule of maintenance is outlined in the owner’s manual.  

An alternate schedule of maintenance can be followed as well.  These were made from years of experience.

8.
What are the procedures for off-season storage of a two-cycle engine? 

Distribute and discuss handout 1.2.1.

9.
What is the maintenance schedule that should be followed for chain saws?  
Distribute and discuss handout 1.2.2.

10.
What is the maintenance schedule that should be followed for string trimmers?  

Distribute and discuss handout 1.2.3

Summary

Review the major systems and general maintenance for each system.
Evaluation
Skills test.  Have students perform engine maintenance of a selected system.

Written test
1.2.1

OFF‑SEASON STORAGE
1.
When storing a string trimmer for periods longer than 30 days, the following storage instructions should be followed:

2.
Drain all fuel from the fuel tank.

3.
Start and run the engine until it stops to remove fuel from carburetor.

4.
Remove trimmer Lead and clean thoroughly.

5.
Clean exterior of the trimmer.

6. 
Remove the spark plug and pour one teaspoon of two‑cycle engine oil or a rust inhibitor product into the combustion chamber.

7.
Install spark plug and pull starter rope slowly several times to distribute the oil over the cylinder.

8.
Store the trimmer in a dry, well‑ventilated place away from corrosive agents such as garden chemicals and fertilizer.

9.
To remove trimmer from storage, remove spark plug and pull starter rope several times to clear cylinder of excess oil.

10.
Clean and gap spark plug or install a new spark plug.

11. 
Fill fuel tank with fresh fuel/oil mixture. Do not use old fuel that has been stored more than 90 days.

12.
The trimmer is ready to be cranked.

1.2.2

CHAIN SAW MAINTENANCE
I. When the saw is new:
A.
Read the instruction manual.

B.
Copy down the model and serial numbers of your saw, the length of the bar, and number of drive links on the chain. Place this piece of paper in your wallet so you'll have it when you go to get a new part.

C.
Check the saw over to make sure that it's properly assembled and all the screws and bolts are tight.

D.
Break in the chain properly.

II. Every time the saw is refueled:
A.
Add bar and chain oil to the saw.

B.
Swirl the fuel in the can to make sure it is well mixed before adding it to the saw.

C.
Touch up cutters on the chain with a round file.

D.
When the bar has cooled, check to make sure the tension is all right.

E.
If you have a sprocket‑nose bar, grease it.

F.
After sorting the saw, check to see that oil is being added to the chain by holding the bar near some light colored object to see if oil is thrown off.

III. Once a day:
A.
Clean the air filter.

B.  
Clean the chain groove and oil hole in the bar.

C.  
Clean the cylinder cooling fins and all the rest of the saw.

D.  
Turn the cutting bar over.

E.  
Check all screws and nuts on the saw to make sure they are tight.

F.  
Store your saw in a safe place where there will not be a great change in temperature. If you have been working out where it's cold, don't bring the saw into a warm building or into the warm cab of a truck; moisture will condense on the surfaces of the saw as well as in the fuel tank.

IV. Weekly:
A.
Lubricate the clutch bearing. 

B.  
Clean the guide bar and file the burr from its edge. 

C. 
Check and, if necessary, clean and gap the spark plug. 

D. 
Remove the starter housing and clean it and the flywheel fins.

V. Monthly:
A. 
Rinse out the oil and fuel banks.

B.  
Clean the strainers or filters on the oil and fuel pick‑up hoses inside the bunks.

C.  
Check the recoil starter. Change the starting rope if it appears frayed. Don't wait until it breaks out in the woods.

Vl. Four or five times a year:
A. 
Check the ignition timing.

B. 
Take an older saw to the dealer and have him check the compression, oil pump function, etc.

1.2.3
ADJUSTING STRING TRIMMER CARBURETORS
THE FOLLOWING ARE GENERAL RULES FOR ADJUSTING CARBURETORS. DIFFERENT CARBURETORS MAY REQUIRE SLIGHT MODIFICATIONS OF THESE PROCEDURES.

First:
Clean the air filter. Check and adjust the spark plug as necessary. Check the condition of the fuel filter.

Next:
Turn the "L" (low) and "H" (high) speed screws all the way in. (Note: DO NOT OVER TIGHTEN! NEEDLES AND SEATS ARE DELICATE!) Back both speed screws out the recommended number or turns as specified by the manufacturer. If this information is not available, back the speed screws 1 full turn or 1 1/4 turn is a good general setting.

Start the engine and warm it up. Adjust the idle speed screw so that the trimmer runs when idling but the trimmer head does not spin.

The next step is the adjustment of the "L" (low) needle. Screw in the "L@ needle slowly and the speed will increase. Screw in the needle a little further and the speed will slow down again as the fuel supply becomes too "lean.@ Notice the position of the needle at the highest speed. Open the "L" needle again and notice the highest position. Note that the speed slows down at "richer" supply.

Adjust the "L" needle to the highest speed position. Then open it equivalent to 10 minutes on a clock face to obtain a somewhat "richer" supply to aid acceleration. By means of the idle speed screw, adjust the idling speed up or down as needed to keep the saw running without the trimmer head spinning.

Give full throttle a couple of times to check that the engine "responds.@ If not, open the "L. needle by about 3 minutes. Check again.

The last adjustment is the "H" (high) needle. At correct adjustment, the engine should be four-stroking. Screw in the "H" needle slowly until there is no more four‑stroking. Then screw the needle out equivalent to 10 minutes on a clock face.


CHECKING THE SPARK PLUG
Remove the plug and inspect. The center electrode should have sharp, square corners. A good plug will also have hard, grey deposits that can be scraped off with a knife. Check the gap between the center and ground electrodes with a wire‑type feeler gauge. Adjust if necessary. The correct spark plug gap can be found in your saw owners manual. If in doubt as to the condition of the plug, replace it.
1.2.4
STRING TRIMMER MAINTENANCE
I. 
When the trimmer is new:
A.
Read the instruction manual.

B. 
Copy down the model and serial numbers of your trimmer. Place this piece of paper in your wallet so you'll have it when you go to get a new part.

C. 
Check the trimmer over to make sure that it's properly assembled and all the screws and bolts are tight.

D. 
Break in the trimmer properly.

II. 
Every time the trimmer is refueled:
A. 
Swirl the fuel in the can to make sure it is well mixed before adding it to the trimmer.

III.
Once a day:
A. 
Clean the air filter.

B.  
Clean the cylinder cooling fins and all the rest of the trimmer.

C.  
Check all screws and nuts on the trimmer to make sure they are tight.

D.  
Store your trimmer in a safe place where there will not be a great change in temperature. If you have been working out where it's cold, don't bring the trimmer into a warm building or into the warm cab of a truck; moisture will condense on the surfaces of the trimmer as well as in the fuel tank.

IV. 
Weekly:
A. 
Lubricate the clutch bearing.

B.  
Check and, if necessary, clean and gap the spark plug.

C.  
Remove the sorter housing and clean it and the flywheel fins.

V. 
Monthly:
A.
Rinse out the fuel tank.

B. 
Clean the strainer or filter on the fuel pick‑up hose inside the tank.

C.
Check the recoil sorter. Change the sorting rope if it appears frayed. Don't wait until it breaks.

VI. 
Four or five times a year:
A.
Check the ignition timing.

B.
Take an older trimmer to the dealer and have him check the compression, etc.

Vll. 
Never:


Operate the trimmer with broken or missing parts. This will add up to greater repairs later.
1.2.4
STRING TRIMMER SAFETY RULES
Remember to follow safety rules!
1. 
Beware of kickback! Hold trimmer firmly with both hands.

a. Don't overreach.

b. Cut at high speeds (full speed).

c. Keep the blade sharp at all times.

2.
Never operate the trimmer when you're fatigued.

3.
Wear eye protection, hearing protection, steel toed boots, and leg protection.

4.
Switch off the engine before fueling, servicing, or transporting the trimmer. To prevent a fire, restart the trimmer at least 10 feet from the fueling area and keep a fire extinguisher nearby.

5.
Be sure that the string and/or blade stops moving when the throttle control trigger is released.

6. 
Maintain proper balance and footing at all times while operating the trimmer.

7.
Remove debris from the work area. Keep people and animals well away from work area. (At least 20 feet from trimmer.)

8.
Start the engine without assistance. A moving string or blade can inflict serious injury.

9. 
Never touch the string or blade when the engine is running.

10.
Cut only with the discharge aimed at a safe direction, away from the operator, windows, etc.

11. 
Use weed and brush blades only on edger/trimmers designed for their use. If the operator carries the full weight of the unit, an attached harness designed to prevent accidental injury to operator must be used.

12. 
Store fuel mixture in an approved container such as a metal container and/or approved plastic container with a spout that has a tight fitting cap.
Individual Learning Activity

Lesson:
Servicing and Maintaining Two-Cycle Small Engines
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Develop a schedule of routine maintenance in accordance with manufacturers’ manual.

2.
Perform routine service of 2 cycle engines.

3.
Prepare a 2-cycle engine for seasonal use.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Servicing and Maintaining Two-Cycle Small Engines
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Develop a schedule of routine maintenance in accordance with manufacturers’ manual.

2.
Perform routine service of 2 cycle engines.

3.
Prepare a 2-cycle engine for seasonal use.

Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                             Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Servicing and Maintaining Two-Cycle Small Engines
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Develop a schedule of routine maintenance in accordance with manufacturers’ manual.

2.
Perform routine service of 2 cycle engines.

3.
Prepare a 2-cycle engine for seasonal use.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Essential Question:

How do you routinely service a small engine?
Vocabulary
Fuel Filter
Fuel Line

Muffler

Spark Arrestor

Exhaust Port

Cooling System

Carburetor
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