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Course:
01.423  Agricultural Mechanics Technology III

Unit 2:
Small Two Cycle Engine Maintenance and Repair
Lesson 4:
Repairing Two-Cycle Small Engines

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

1.
Troubleshoot 2 cycle engines for repair.

2.
Disassemble 2 cycle engines according to manufacturer’s specifications.

3.
Assemble 2 cycle engine according to manufacturer’s specifications.



Teaching Time:

11 hours
Grades: 9-12

Essential Question: How do you disassemble and reassemble 2 cycle engines?
Unit Understandings, Themes, and Concepts:

Students will learn how to repair two cycle engines.
Primary Learning Goals: Students will be able to follow guidelines for troubleshooting, assembling, and disassembling two cycle 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 and Co. Moline, IL.

Chainsaw Service Manual 9th Edition. Intertec
Materials and Equipment:

Tools - metric socket set, long arm Allen wrench set, Torque wrench set, metric nut drivers, Philips screwdrivers, standard screwdrivers, feeler gauges, inside micrometer, dial calipers, compression gage, needle nose pliers, spark plug socket wrenches, awl, center punch, ball peen hammer, strap wrench 

Props - cylinders, crankshafts, pistons, rings, carburetors, mufflers, ignition coils, crankcases (1pc/2pc), connecting rods

Handouts 1.3.1 - 1.3.2

PowerPoints:

Web Resources:

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


g.
Troubleshoot 2 cycle engines for repair.


h.
Disassemble 2 cycle engines according to manufacturer’s specifications.



i.
Assemble 2 cycle engine according to manufacturer’s specifications.



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

Give students a two-cycle small engine that will not start.  Ask them to tell you without touching the engine why it will not start.  (They cannot until they troubleshoot.)  Note: To teach this lesson the teacher should have some two-cycle sample engines and parts to teach proper use of tools and procedure.

Discussion
Part 1 of Lesson

1.
When servicing a 2-cycle engine, and rebuilding or repairing the engine, each part needs careful cleaning, inspection, re-conditioning and assembly.  
To perform these tasks, a good shop manual is needed, which contains information such as torque specifications, carburetor adjustments, and ring gap measurements.
A.
The cylinder head may or may not be removable.  If the cylinder head and cylinder assembly can be removed, inspect the cylinder, and when re-installing, use a new gasket.

B.
To service the piston and piston rings on some engines, the cylinder must be removed.  Some cylinders can be re-conditioned with a hone, but many cannot.

C.
Procedures to remove the piston, piston rings, and connecting rod vary from engine to engine.  Some things that affect the service procedures are whether the cylinder is removable, and whether the crankcase and cylinder are in one piece.  Many 2 cycle engines contain a split crankcase which must be disassembled to remove the crankshaft.  The crankcase may be disassembled after removing the flywheel, crankshaft, and connecting rod.  Then, the bearings and seals may be serviced.

D.
Let’s look at major components, and look at some service procedures.


2.
Flywheel, Crankcase and Crankshaft, Clutch

A.
One thing to determine if you need to disassemble the flywheel would be to inspect the coil and ignition components.  If there are no timing marks, it may be desirable to mark the bolt and coil frame before removal with an awl or center punch and ball peen hammer.

B.
Flywheels are held by a nut.  To remove the flywheel it is necessary to hold the flywheel.  A strap wrench is a common tool for this.  Do not use a screwdriver to hold the flywheel.  If you break the fins on the flywheel, it will be out of balance, and will eventually damage the engine if used.
C.
Another method to hold the flywheel is to use a piston stop.  Remove the spark plug, and place a length of starter cord into the cylinder.  Leave a length of cord outside the cylinder, and turn the engine until flywheel stops.  This should hold the flywheel while you can remove the flywheel nut.  It will also work to hold the piston while removing the clutch. 

D.
To remove the flywheel, you should use a flywheel puller.  To remove the clutch, you may have to use a socket or use a punch and hammer.

E.
Some crankcases are two pieces.  To split the crankcase, you need to remove the screws or bolts that hold the crankcase together.  Then, you can place the flywheel nut on the end of the crankshaft and use a soft-face hammer to split the case.  You may also tap the crankcase half, while holding the other to separate them.

F.
Use a bearing puller, or a bearing driving tool to remove crankcase seals.  They may remain on the crankshaft, and may have to be pulled or pressed off.
3.
To remove a cylinder, and cylinder head assembly, check the manual.  
On 2-cycle engines with removable cylinders, remove the screws or bolts that hold the cylinder to the crankcase.  Tap the side of the cylinder slightly, and pull the cylinder off the piston assembly.
A.
On some 2-cycle engines, the cylinder is an integral part of the crankcase.  The piston and connecting rod must be removed before inspecting the cylinder.

B.
Look inside the cylinder for gouging and scratches.  Most cylinders cannot be honed, while some can.  The manual will explain if the cylinder can be renewed, or if it will have to be replaced.

C.
Use a telescoping bore gauge to check the cylinder for wear, for out-of-round, and for taper.  When measuring, measure in at least two locations along the cylinder.  Each measurement is two separate measurements at 90 degrees from each other.

D.
When re-assembling the cylinder, clean all gasket surfaces and use a new-gasket.  Make sure all ports, intake and exhaust, and passages are aligned.  Torque bolts according to specification and pattern.  

Note: Before disassembly, note the position and installation of all parts!

4.
Piston and Connecting Rods

A.
Removing the piston from the connecting rod follows this procedure.  Remove the retaining rings from each side of the piston pin.  Push the piston pin out of the piston.  If the piston pin cannot be pushed out, use a piston pin tool to push the pin out.  Remove any bearings.
B.
Use a piston ring expander to remove the piston rings.  The piston and piston rings may need to be replaced.  After cleaning, if the piston shows signs of scoring, scuffing, cracked, or burned areas, replace.  A scored piston may occur because of a lean fuel-air mixture, dirty cylinders, or the wrong fuel-oil mixture.

C.
Check the piston rings for wear by checking for ring end gap, and ring groove wear.  The repair manual should be used for specifications.

D.
Measure the piston pin and the connecting rod for side to side clearances.  Note: To reassemble some pistons and piston pins it is necessary to heat the piston before reassembly.  Use a hot plate, and suspend the piston in oil.  Use a thermometer to heat piston to 200o- 250o F.   

E.
Follow all procedures outlined in manual to reassemble the piston and connecting rod, being sure to align the assemblies correctly.

F.
When installing piston rings, use a ring expander.  Note that if the piston has locating pins, install the ring gap at these pins.

G.
Before installing the piston into the cylinder, lubricate the rings, piston, and cylinder before installing the piston.  With some engines, the cylinder is installed over the piston and piston rings.  The piston may need to be supported, and the rings may have to be compressed by the fingers instead of a compressor.

5.
External Engine Parts - Carburetors, Ignitions, etc.

A.
Carburetors are serviced and repaired much like 4-cycle carburetors.  There are several types of carburetors used with 2-cycle engines.  It is necessary to have the proper repair manual to insure that diaphragms and gaskets are installed correctly.

B.
Before removing the carburetor, examine all linkages closely.  It is important to understand how these work together so at reassembly they will be installed correctly.

C.
Check the carburetor to engine gasket or boot.  Be sure at reassembly that all holes and parts are aligned.

D.
If the engine is driving an auxiliary oil pump, or other things, be sure the gears and pumps work. 

E.
When reassembling ignition systems, be sure to align assembly marks and set air gap correctly.

6.
The repair of the major parts of two-cycle engines are pretty simple.  
It is just that the variety and number of manufacturers make it necessary to have a good shop manual before starting, and to be methodical and organized in disassembly.
Part 2 of Lesson

1.
An engine must develop compression, have an ignition spark, and receive the proper fuel-air mixture to run.

To check for compression, you can turn the crankshaft slowly, looking 

to feel a definite resistance to turning.  This should be felt on every crankshaft revolution.  Compression gauges can be used, and it is necessary to have a shop manual for the proper compression figures.
2.
To check for ignition spark, use a test plug, or use a spark plug tester like the Briggs and Stratton type.  
Attach the spark plug lead to the tester, and pull the engine over, looking for a good spark.  Be sure the switches are on.  If the spark will not occur, check the manual to see if switches or kill wires can be disconnected.  After disconnection, check the system again.  A short could keep the plug from firing.

If you cannot use a spark tester, pull the spark plug from the cylinder.  

Check the gap, and place the plug along the cylinder, and pull the engine over, looking for a spark.

3.
An engine that experiences loss of power can result from a dull saw chain, a chain that is too tight, a dragging chain brake or clutch, or a shaft or weed-eater head that is binding.
4.
Other items to check before looking to the major parts of engines for problems are:
A.
Check the air gap on the ignition system.  Set it within specifications.

B.
Check the spark plug gap.  It must be set within specifications

C.
Check the spark plug lead, and other wiring for shorts, worn spots, or looseness in connections.

D.
Check for a clean air filter assembly.  If needed, service, clean, or change.

E.
Check the fuel supply for the proper mixture of fuel, oil, and freshness.

F.
Check the fuel filter.  Bend a piece of wire to pull the filter out of the fuel tank.  Replace if dirty.  Squeeze fuel line between fingers.  If it sticks together, replace.

G.
Check all engine driven parts, such as chain, clutches, shafts, gear heads, etc.

In short, check all obvious and easily checked systems first.

5.
There are some normal difficulties as a result of engine problems.

A.
The engine is hard to start, and idles roughly or stalls at idle.  The engine operates normally at full throttle. 

· This is normally caused by an air leak in the intake system.

· Check for crankcase seals leaking, intake manifold leaking, or crankcase damaged or mating surfaces improperly aligned.

B.
The engine overheats.  

· Check for the air circulation system of the engine.  

· The cooling fins may be blocked, or the air inlets may be blocked.  

· The exhaust port of muffler may be plugged and may need cleaning.  

· An air leak in the intake system or crankcase may cause a lean fuel mixture.

C.
The engine does not deliver full power. 

· Check for a plugged muffler or exhaust port.  

· Piston rings may be leaking, seized or broken.

6.
Adjusting Carburetors
A.
Be sure to use procedure outlined in handout 1.3.1.

7.
Servicing Carburetors
A.
Be sure to follow procedures in handout 1.3.2.

Summary
Ask students to orally review the parts of an engine.  They should tell how to troubleshoot, disassemble, and reassemble each part.

Evaluation
Have student groups troubleshoot, disassemble, and reassemble an engine.

1.3.1


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 if 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 turns.

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, gray 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 owner=s manual. If in doubt as to the condition of the plug, replace it.
1.3.2
SERVICE PROCEDURE FOR CARBURETORS
I. Flooded carburetors:
	CAUSE
	REMEDY

	1. Metering lever set too high
	1. Reset to factory specs.

	2. Dirt under inlet needle
	2. Remove and clean

	3. Circuit plate and gasket leaking
	3. Tighten screws or replace gasket

	4. Metering lever spring not seated on dimple in      metering level
	4. Remove lever and reinstall spring

	5. Fuel pump diaphragm leaking, stiff, or                  cracked
	5. Remove and replace with new 

    diaphragm


II. Lean Carburetors:

	CAUSE

	REMEDY


	1. Dirt or varnish in idle channels

	1. Disassemble carburetor and clean                       thoroughly

	2. Metering lever set too low
	2. Adjust to factory specs.

	3. Hole in metering diaphragm or varnish                 buildup, or stiffness of diaphragm
	3. Replace diaphragm

	4. Pulse line from crankcase to carburetor
	4. Remove obstruction plugged

	5. Leaky manifold gaskets
	5. Replace gaskets

	6. Leaky nozzle check valve
	6. Replace check valve with kit

	7. Fuel pump diaphragm check (flapper) valves       worn
	7. Replace pump diaphragm

	8. Dirty fuel Inlet screen
	8. Remove fuel pump cover and screen

	9. Faulty fuel delivery system to                          carburetor
	9. Check complete fuel delivery carburetor           system from pick‑up in fuel tank to carburetor      fuel inlet for cracks, dirt, etc. Replace fuel line      or pick‑up filter when necessary.


III. Be sure ALL screws are tight!
Individual Learning Activity

Lesson:
Repairing 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.
Troubleshoot 2 cycle engines for repair.

2.
Disassemble 2 cycle engines according to manufacturer’s specifications.

3.
Assemble 2 cycle engine according to manufacturer’s specifications.


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: 
Repairing 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.
Troubleshoot 2 cycle engines for repair.

2.
Disassemble 2 cycle engines according to manufacturer’s specifications.

3.
Assemble 2 cycle engine according to manufacturer’s specifications.


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:
Small Engine Repair and Maintenance
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.
Troubleshoot 2 cycle engines for repair.

2.
Disassemble 2 cycle engines according to manufacturer’s specifications.

3.
Assemble 2 cycle engine according to manufacturer’s specifications.


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 disassemble and reassemble 2 cycle engines?
Vocabulary
Cylinder Head
Cylinder Assembly

Piston

Piston Rings

Connecting Rod

Crankcase

Flywheel

Crankshaft

Clutch


Course: 01.423 Agriculture Mechanics Technology III

                             Unit 2, Lesson 4

        Revised June 2011

