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Course:
01.422

Agriculture Mechanics Technology II

Unit 1:
Small Engine Repair and Maintenance
Lesson 2:
Servicing and Maintaining Small Engines

Georgia Performance Standards:           AG-AMII-1 (b–e)
Academic Standards:
     ELA9RC2, ELA12LSV1, ELA9RL5, ELA10W3,  MM1A3,  MA1P1,  MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, SPS7 

National Standards: 

Objectives: 

1.
Interpret service and parts manuals for small engines.

2.
Describe the importance of servicing small engines to manufacturer’s recommendations.

3. 
Set up a maintenance calendar using the manufacturer’s service recommendations.

4. 
Perform basic service recommendations on a small engine.
Teaching Time:
Classroom:  3 Hours 

Laboratory:  6 Hours

Grades: 9-12

Essential Question: What are some basic services needed to maintain a small engine and how do you perform them?
Unit Understandings, Themes, and Concepts:

Students will learn how agriculture and its contributions to society have evolved over time. Students will also learn how agricultural mechanics pertains to agriculture and how if affects their lives.
Primary Learning Goals: Students will be able to explain why servicing and maintaining small engines is important, as well as be able to set up appointments for doing so.
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

Annotation:

	Agriculture Mechanics Technology II

Unit 1

Small Engines 
	01.422-1.2
	Servicing & Maintaining Small Engines
	Introduces the student to proper servicing of small engines according to manufacturer’s recommendations. Topics covered include manuals, service records, oils, spark plugs, air cleaners, fuels, storage, and cleaning. Classroom discussion of proper servicing procedures followed by individual or small group hands-on servicing activities. Nine 50-minute class periods. 
	Preventive

Prevent

Change

Clean

Gas

Lubricate


References:
B&S Repair Manual for Single Cylinder Engine.  Briggs and Stratton.  Milwaukee, WI.  Part # 270962.

B&S Maintaining Your Briggs and Stratton 4-Cycle Lawn Mower Engine.  Briggs 


and Stratton. Milwaukee, WI.  MS-2197. 

Radcliff, Bruce R. Small Engines. American Technical Publishers, Inc. Homewood, IL. ISBN 0-8269-0008-9. 

Radcliff, Bruce R. Small Engines Workbook. American Technical Publishers, Inc. Homewood, IL. ISBN 0-8269-0009-7

Miller, R.T. Small Engines Workbook Instructor’s Guide. American Technical Publishers, Inc. Homewood, IL. ISBN 0-8269-0010-0
Materials and Equipment:

quart 30W oil ASE,SF,SG

foam element filters
several engines




bucket hot soapy water

oil catch pans




screwdriver

spark plugs





5/16" nutdriver

feeler gages





gasoline additive B&S part 5041

spark plug wrenches



engine block

slinger/governor




piston/ rod/ dipper

Transparencies 1.2.1-1.2.9

Power Points:

Web Resources:

www.briggsandstratton.com
www.kohlerengines.com
www.tecumseh.com
www.lawnboy.com
www.weedeater.com
Georgia Performance Standards:
            AG-AMII-1 b-e
AG-AMII-1:  Students will service, maintain, repair, and operate small air-cooled engines.

b.
Interpret service and parts manuals for small engines.


c. 
Describe the importance of servicing small engines to manufacturer’s recommendations.



d. 
Set up a maintenance calendar using the manufacturer’s service recommendations.


e. 
Perform basic service recommendations on a small engine.

Academic Standards:
    ELA9RC2,ELA12LSV1, ELA9RL5, ELA10W3,  MM1A3,  MA1P1,  MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, SPS7 

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

Before we start with servicing small engines, let’s remember...

- for every gallon of gasoline used, an engine will use 12,000 gallons of air.

- temperature of combustion is about 36000F- the engine has to cool about  1/3 of that by using heat dissipation by air over cooling fins- and the rest through the oil.

- the oil is not filtered in most engines.

- multi-grade oils are often too thin for most of our applications.

Discussion

1. What is oil?

A.
Oil is a lubricant- it reduces friction between parts, and cools them.  The actual inside of an engine is not smooth and even, as it often appears to the eye. 

 

B.
The engine’s parts are covered with small peaks and valleys, and oil fills these, moving debris away and acting as a lubricant.

C.
Show transparencies 1.2.1 - 1.2.3 about oil lubrication of engine.

D.
Viscosity refers to an oil’s thickness, or technically its internal resistance to fluid flow. 

E.
 Viscosity can tell us how thick an oil film would be on bearing surfaces. 

F.
 If the viscosity is too low, enough oil will not stay on engine bearing surfaces to protect them.  

G.
If the viscosity is too high, the oil will not flow inside tight bearing surfaces, say like on the inside of a rod cap, to protect them.

H.
Briggs and Stratton recommends that: (Transparency 1.2.4)

· above 400 F, use 30 weight oil, type SE, SF, SG, with a high detergent capability.

· between 00 F and 400 F, use a multi-weight (5W - 30, 10W - 30), type SE, SF, SG high detergent oil.

· check oil every time you use engine or every time engine is refueled.

· change motor oil

First oil change when engine is new at 10 hours.

Then under normal operations, change oil once monthly or at 50 hours of service, which ever occurs first.

Under heavy loads, or high temperatures, change oil every 25 hours of operation.

Remember that in most engines, the oil is a splash type lubrication, which relies on a slinger to sling oil all over the inside of an engine.  (Show how engine is lubricated by slinger, slinger/ governor.)
2.
Because the oil system is not pressurized, the oil level is very important. 
A.
Overfill an engine, and excess oil may be forced out of the crankcase into the carburetor.  

· Causing the engine to foul spark plugs and run poorly. 

· Not enough oil in the engine causes it to make excessive heat, and to cause the engine to fail.

B.
Most Briggs and Stratton engines require 20 ounces of motor oil.  Larger engines may require more.  There are several types of dipsticks used to measure oil in the crankcase.  Familiarize yourself with these different styles.  Discuss transparency 1.2.5.
3.
What are the procedures to follow when changing oil?

A.
To change oil, you should be sure you have a clean drain pan to change the oil into, and by all means, recycle the oil.  

· Do not drain gasoline, water, or any other fluid into the motor oil.  

· Take the used oil to a collection center, and recycle.

B.
To change the motor oil.  Run the engine until its warm to allow oil to drain easier, and suspend dirt in the oil.

C.
To drain the oil from the oil fill, turn the engine on its side and be sure to have the air cleaner turned up!  Discuss transparency 1.2.6.

D.
To drain the oil from the bottom of the engine: Run the engine until warm.  

· Use the correct size wrench to fit the plug.  

· To drain the engine completely, place engine level.  

· After draining, tighten the oil drain plug securely.

Note: Before working on engine, disconnect spark plug lead from spark plugs.
4.
The spark plug is an important part.  

A.
It should be replaced annually after 100 hours of operation.  

B.
The plug will wear, as the electrode gap will widen as the plug operator.  

C.
Sometimes the plug will foul.  (Show new plug, worn plug, fouled plug)

D.
To replace the spark plug.  Discuss transparency 1.2.7.

· Use a 13/16" deep well socket.  Old spark plugs may require a 3/4" deep well socket.  Remove the old plug and discard.

· Before installing a new spark plug, check the gap.  It should be .030 inch.  Reset the gap if needed.

· Install the spark plug finger tight.  Then tighten an additional 1/4 to 1/3 turn, with the correct deep well socket.
5.
The role of the air cleaner is vital to successful engine operation. Perhaps the most overlooked, most important, and most misunderstood part on a small engine is the air filter.  

A.
Remember, its most often located in the dustiest location, and for every gallon of gasoline used by the engine, it must clean 12,000 gallons of air passing through it.  

B.
If the air cannot pass through the filter, the engine will not operate at its performance peak!

C.
There are two types of air cleaners commonly used: (Show examples) 

· Foam type 

· Paper cartridge air filter

· Both need servicing every three months or 25 hours of service, whichever occurs first.

Note: Do not use compressed air on filter elements to clean them!

D.
How to service a foam element air filter. Discuss transparency 1.2.8.

· Remove air filter screw.

· Carefully remove and inspect filter.  If extremely dirty, or if dry rotted, replace.

     

- To service foam element, remove element and wash in     warm, soapy water.  Wrap in clean cloth, squeeze until     dry, and re-oil.

     

- If a replacement is needed, purchase one.

· Clean all metal air filter assembly parts.

· Saturate new filter element with motor oil.  Wrap foam element in clean cloth and squeeze out excess oil.

· Re-assemble foam filter so lip extends over edge of air filter body.

· Reinstall air filter assembly on carburetor.

E.
Servicing Paper Cartridge Air Filter

· Remove cartridge, following instructions, and tap filter on flat surface.  If very dirty, replace it.

F.
To change paper cartridge air filter.  Discuss transparency 1.2.9.

· Loosen cover screw.

· Tilt cover down.

· Carefully remove, and discard old cartridge.

· Install new cartridge with paper pleats out.

· Close cover.

· Tighten screw.


6.
What is the proper fuel to use in a small engine? 
 

A.
Use clean, fresh, lead-free gasoline.  

B.
A minimum octane rating of 77 is needed. 

 

C.
If you cannot use the fuel within 30 days, don’t buy it.  

D.
Old fuel does damage to carburetors.
7.
To store your small engine for more than 30 days, you should perform the following steps.
A.
Use a gasoline stabilizer to prevent fuel and gum from forming in the carburetor.  Use the additive as indicated on the label.  Be sure to operate the engine to get treated fuel into the carburetor.

B.
While the engine is warm, drain the oil.  Refill engine with fresh oil.

C.
Remove the spark plug.  Pour 2 ounce of fresh oil into the cylinder.  Replace spark plug, and pull engine over slowly to coat cylinder.

D.
Clean dirt and chaff from cylinder head area and from around cooling fins.  Remove shrouds and guards so the surface of the engine can be cleaned.  Place a plastic bag over muffler and exhaust holes.

E. Store in a clean, dry area.

Summary
Servicing a small engine is simple.  Keep the correct amount of the correct oil in the engine, according to the engine’s needs.  Change the spark plug annually, or as needed.  Keep the air filter clean and serviced.  Use the right fuel, and store the engine correctly and it will last for a long time.

Develop a maintenance schedule much like the one on transparency 1.2.9.

Evaluation
Laboratory Activity: Servicing a small engine

Written test
1.2.1








Dipper Lubrication System
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1.2.2

Slinger Lubrication System
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1.2.3
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Dipper, Pump, and Constant-Level Sump
1.2.4a

4- Cycle Oil Recommendations
Change and Add Oil According to Chart Below.
We recommend the use of a high quality detergent oil classified for Service SE, SF, and SG such as Briggs & Stratton 30 weight oil, (part no. 100005).  Detergent oils keep the engine cleaner and retard the formation of gum and varnish deposits.  No special additives should be used with recommended oils.

Note: Do Not Mix Oil With Gasoline.

SAE Viscosity Grades
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*
Air-cooled engines run hotter than automotive engines.  Use of multi-viscosity oils (10W - 30, etc. ) above 400 F (40 C) will result in high oil consumption and possible engine damage.  Check oil level more frequently if using these types of oils.

* * 
SAE 30 oil, if used below 400 F (40 C), will result in hard starting and possible engine bore damage due to inadequate lubrication.

1.2.4b
Service Tips:

Check oil level regularly: Check after each 5 hours of operation.  BE SURE OIL LEVEL IN MAINTAINED.

To check oil level: Remove oil dipstick and wipe oil from dipstick with clean cloth.  Screw dipstick firmly into place until cap bottoms on tube.  Remove to check oil level.  Dipstick assembly must be firmly assembled into tube when engine is operating.

Change oil: Under normal operating conditions, change oil monthly or every 50 hours of operation, whichever occurs first.  Change oil every 25 hours of operation if the engine is operated under heavy load, or in high ambient temperatures.
1.2.5
Filling Crankcase with Oil
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With oil fill cap or dipstick removed, slowly add oil to engine.  Fill to full level.  Do not overfill.  Reinstall oil cap or dipstick securely to operate engine.  Larger engines require more oil.  Refer to your owner=s manual for exact oil amount.

ClassicTM and SprintTM Model Series 90000
Filling Crankcase with Oil

1.2.6
Draining Oil from Oil Fill

Note: Run engine until warm. Drain oil while engine is warm.

Caution: Disconnect spark plug wire to prevent accidental starting.
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Empty fuel tank. Clean area around oil cap before removing cap or dipstick.  When tipping engine, keep spark plug or muffler side up on Model Series 92500 & 92900, Max Model Series 90000 & 11000, and Quantum7 Model Series 100000.  Keep air cleaner side up on Quantum7 Model Series 120000.

DON’T POLLUTE! CONSERVE RESOURCES! RETURN USED OIL TO COLLECTION CENTER!
DRAINING OIL FROM BOTTOM OF ENGINE

Note: Run engine until warm. Drain oil while engine is warm.

Caution: Disconnect spark plug wire to prevent accidental starting.

Use adjustable, open end or allen wrench, as required, to remove drain plug.  To drain completely, place engine level.  After draining, tighten oil drain plug securely.

Transparency 4
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Replacing Spark Plugs

1.2..7
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1. Use 13/16 inch deep-well socket.  (Some older plugs require 3/4 inch socket.)  Remove and discard old spark plug.

2. Before installing new spark plug, check gap.  Reset if necessary.

3. Install spark plug finger tight.  Tighten 1/4 to 1/3 turn more with socket wrench.

Spark Plug Recommendations:

Replace spark plug after every 100 hours of operation or yearly.  Use part no. 492167 spark plug (802592 resistor type) available from any Briggs & Stratton Authorized Service Center.
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1.2.8
CHANGING FOAM AIR FILTER

1. Remove air filter screw.

2. Carefully remove air filter assembly and discard foam.

3. Clean all metal air filter assembly parts.

4. Saturate new foam filter with fresh engine oil.  Wrap foam in clean cloth and squeeze to remove excess oil.

5. Assemble foam filter so lip extends over edge of air filter body.

6. Reinstall air filter assembly on carburetor.
SERVICING FOAM AIR FILTER

Your foam air filter requires service every 3 months or after 25 hours of use, whichever comes first.

Note: Service/replace more often under dusty conditions.

[image: image12.wmf]
To service foam, remove and wash in liquid detergent and warm water.  Wrap in clean cloth and squeeze dry and re-oil.  If very dirty, replacement available from any Briggs & Stratton Authorized Service Center.
1.2.9
WEEKLY MAINTENANCE SCHEDULE
Here is a good maintenance schedule for an engine under rough conditions that Is easy to follow and will help give long life to your engine.  For an engine that is used six to eight hours a day an adequate maintenance schedule would be:

ONCE EACH DAY:

Each morning clean around the oil fill area and check the quantity of crankcase oil. KEEP CRANKCASE FULL AT ALL TIMES.
ONCE EACH WEEK:
At the beginning of each week, clean air cleaner element and re‑oil (using the same as in crankcase). Squeeze excess from foam element; make sure gaskets, etc. are not broken or damaged and return to engine (see operating instructions for other types of elements).

ONCE EACH WEEK:
At the end of each work week, allow the engine to run from five to ten minutes to warm‑up and drain the engine oil from the crankcase. Refill with proper grade of oil.

ONCE EACH MONTH:
Remove the blower housing and clean the cylinder fin area of grass, dirt, and other debris. Remove cylinder head and clean carbon from the head, cylinder and valve area. Examine breaker points and clean, if necessary. Regap and clean spark plug (use a small pen knife or similar article to remove the carbon from around the electrode of the plug).

To insure that the equipment is properly taken care of, assign the maintenance responsibility to one individual. Keep a record of what is done and at what intervals.

REMEMBER, THE ONLY DIFFERENCE BETWEEN SHORT AND LONG ENGINE LIFE, WHETHER WITH A TRUCK, CAR, OR SMALL ENGINE IS THE MAINTENANCE PROGRAM APPLIED TO THE UNIT. THE BETTER THE PROGRAM, THE LONGER THE LIFE.
YOU CANNOT AFFORD TO NOT
 MAINTAIN YOUR EQUIPMENT!

Individual Learning Activity

Lesson:
Servicing and Maintaining 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.
Interpret service and parts manuals for small engines.

2.
Describe the importance of servicing small engines to manufacturer’s recommendations.

3. 
Set up a maintenance calendar using the manufacturer’s service recommendations.

4. 
Perform basic service recommendations on a small engine.
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 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.
Interpret service and parts manuals for small engines.

2.
Describe the importance of servicing small engines to manufacturer’s recommendations.

3. 
Set up a maintenance calendar using the manufacturer’s service recommendations.

4. 
Perform basic service recommendations on a small engine.
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 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.
Interpret service and parts manuals for small engines.

2.
Describe the importance of servicing small engines to manufacturer’s recommendations.

3. 
Set up a maintenance calendar using the manufacturer’s service recommendations.

4. 
Perform basic service recommendations on a small engine.
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:

What are some basic services needed to maintain a small engine and how do you perform them?
Vocabulary
Lubrican
Viscosity
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Course: AMII-01.422 Agriculture Mechanics Technology II


                             Unit 1, Lesson 2

           Revised June 2010
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