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Course: AG-AMI-01.421

Agricultural Mechanics I
Unit 8:
Small Engine Maintenance
Lesson 4:
Using Small Engine Service Manuals


Georgia Performance Standards:
AG-AMI-8 (b)
Academic Standards: ELA10LSV1 (i), SCSh9, ELA12LSV1, ELA9RC2, ELA10C1
National Standards:

Objective: 

1.
Interpret proper maintenance procedures using a service manual.
Teaching Time:
Classroom: 50 minutes
Laboratory: 250 minutes
Grades: 9-12

Essential Question: What are proper maintenance procedures when using a service manual?
Unit Understandings, Themes, and Concepts:

Students will learn how to interpret proper maintenance procedures using a service manual.
Primary Learning Goals:

Students will be able to interpret proper maintenance procedures using a service manual.
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 I 
	01.421-4.4
	Using  Small Engine Service Manuals
	Covers the proper maintenance procedure for servicing four-stroke cycle engines.  Details of servicing small engines will be demonstrated in the laboratory following the proper procedures provided in the service manuals.  Extended activities include using service manuals to find information on servicing small engines.  One 50 minute class period and five 50 minute laboratory classes.
	Parts manual

Preventative 

Owners Manual 


References:
Briggs and Stratton.  Repair Manual for Single Cylinder Engines.  Part # 270962. 
Information sheet 1, Student questions, BES Form and handouts.
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
www.briggsandstratton.com – Briggs and Stratton parts manuals, etc.

Power point presentation for lesson (included)

www.kohlerengines.com
www.tecumseh.com
www.lawnboy.com
www.weedeater.com
Materials and Equipment:
Copies of handouts (4.4.1 - 4.4.4 made into transparencies and passed to students)

Various engines of different types, carburetors, tools, etc. for lab activity
Answer Key Handout 4.4.5
PowerPoints:

Web Resources:

Georgia Performance Standards:

AG-AMI-8:  Students will identify and explain proper maintenance requirements on a typical small gasoline engine as recommended by the manufacturer.

b.
Interpret proper maintenance procedures using a service manual.

Academic Standards:

ELA10C1 The student demonstrates understanding and control of the rules of the English language, realizing that usage involves the appropriate application of conventions and grammar in both written and spoken formats. 

SCSh9 The student enhances reading in all curriculum areas.

ELA10LSV1 (i) The student employs group decision-making techniques such as brainstorming or a problem-solving sequence (e.g., recognizes problem, defines problem, identifies possible solutions, selects optimal solution, implements solution, evaluates solution).

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.

Teaching Procedure

Introduction and Mental Set 
The manual is another tool.  It has information that allows you to diagnose and repair small engine problems.

Discussion

1.
Each student should take the number from engine(s) at home, and use manual, and turn to page 9, section one or use the number on the engine provided.  

Demonstrate how to use numerical model designation system - with student engine numbers and demonstration engine.  Refer to handouts 4.4.1 and 4.4.2.
2.
Explain that the manual is in sections - sections refer to engine systems.  
Hold up parts and ask students to identify correct engine system to section of book.  Example: Valve = Compression. 
3.
Each specific section has information concerning engine systems and correct servicing information.  

See information sheet 4.4.3.  Have students complete some questions similar to those found in Information sheet number one.  
4.
Now, let’s look at how quickly we can find basic information.

5.
Have students do a lab where they use student question 1.

6.
Additional Activity Reference
Worksheet 4.4.4.
Summary
In short, the B/S Service Manual:

Explains the model numbering system of B/S.

Allows you to understand different service requirements of motors.

Breaks down engines into systems for ease of servicing

The index references parts and jobs to sections and pages for easy

reference.


The first section has very important maintenance information

The manual is a tool, just like a ratchet.

Evaluation

Written test using an engine to cause students to look up specific responses in the small engines manual.

Worksheet evaluation

4.4.1
Student







Engine Number






For the exercise, you will need a valid B&S engine number and a B&S Repair Manual for Single Cylinder Engines.

For your number find the following fastest.  Write your answer and the page(s) where you found the information.

Spark Plug Gap

Armature Air Gap

Valve Tappet Clearance

Cylinder Head Bolts Torque and Sequence

Crankpin Journal Reject Size

Standard Cylinder Bore

Ring Gap Reject - Oil Ring

Carburetor Type

Oil Capacity

SAE Viscosity of Oil

Hint: Check out the index.  Use the book!
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HANDY REPAIR CHECK CHART

COMMON SPECIFICATIONS FOR ALL POPULAR ENGINE MODELS

2 0,
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2. Condenser Capacity: 0.18 10 .024 MFD. All Models
3. Contact point gap: 0.020 All Models
4, Top governed speed: See Briggs &Stration Service Bulletin No. 467 or Engine Replacement Data
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Section 8
Fabrication


pg 2
Have students find oil capacity and viscosity grade of oil for their engine type.

Section 9
Piston, Rings, Rods
pg 3
Demonstrate how to check ring end gap

pg 7
Demonstrate how to reassemble connecting rods and oil slinger

pg 3 
Demonstrate how to check piston ring wear.

Section 10 Crankshafts, Cam gears, Gear Reduction and Auxiliary Drive
pg 5
Demonstrate how to measure journals for a crankshaft you have

pg 8
How much torque in inch/lbs do you use when assembling a crankcase cover?  Have students research for their engine.

Section 11 Cylinders and Bearings
pg 2
Ask students to list maximum and minimum bore size for engine type

Section 12  Balancing Systems
Section 13 Tools 

Have a tool ID lab or test - allow students to use book.  Can also have them describe or demonstrate use.

Section 14 Theories of Operation
Examples of Information found in sections

Section 2
Ignition
pg 5
2 flywheels - One 3HP and one 8HP on flywheels less than 6 3/4", use Fig.7, and tools specified to remove flywheel

4.4.3

Info Sheet 1
Section 3
Carburetion
pg=s 1-3
Hold up carburetors and have students identify.

Section 4
Governor, Carburetor linkages and Flywheel Brakes 
Show how engine series No. is used to find correct linkage

Section 5
Governor
pg 8 fig 17 Demonstrate on 8 HP engine how governor engine running 

  adjustments are rude.

Section 6
Compression
pg 4 Table 2 Demonstrate how to use table and find correct tappet                         clearance - Demonstrate how to measure.

Section 7
Rewind Starters
pg 1-2
show students different types of starter systems

Section 7B Electric Starter System
Show examples

Section 7C Alternators
Show examples

4.4.4

Worksheet
1.
Undersize connecting rods and oversize piston pins are available for Briggs & Stratton engines.

True


False


2.
All new service replacement rewind springs should be run through a rag containing oil or white grease before installing the spring into the rewind housing.

True


False


3.
Engine Model 132232 Type 2235-01 Code 87040707 was manufactured on July 4, 1987.

True


False


4.
According to the repair manual, how often should the oil be changed on an engine, if it is operated under heavy loads or in high ambient temperatures?

A.



When the oil changes color

B.



Every 50 hours of operation

C.



Each operating season

D.



Weekly or every 25 hours of operation

5.
A model 132232 engine has .015" end play.  The procedure to correct this is to remove the standard crankcase cover gasket (.015) and install a .005" thick gasket.

True


False


6.
Briggs & Stratton engines can be modified to operate on LP fuel (butane or propane).  Name two equipment sources that could be contacted for information regarding such a modification.

4.4.4

Worksheet
7.
Your most important tool should be found somewhat dirty and near the workbench to be effective.  This will reduce telephone time and improve your efficiency.  The tool is:

A.



19229 tang bender

B.



2 C-Clamps

C.



B & S repair manuals 

D.



A large hammer

8.
Referring to a Model 93587 Type 5157-02 Code 83031705 engine:

A.  On what date was the engine manufactured?  


B.
Part number for a replacement crankshaft       


C.
Top no-load speed from the factory                 


D.
What short block part number would you order for this engine and what modifications (if any) would you have to make to short Block?

9.
Can a model 93508, Type 0287, Code 83111105 be used on a 21" rotary lawn mower with a 21" blade?  Explain your answer.

10.
Referring to a model 190402, Type 1676-01, Code 81032712 engine, locate the following parts information that should be used during a repair of this engine.

A.
Part number of the crankcase cover



B.
Part number of the blower housing




C.
Part number of the carburetor. Overhaul kit




D.
Part number of the governor spring




E.
Top no load speed of the engine




4.4.4

Worksheet
11.
All valve seats used in Briggs & Stratton engines have a 45 angle.

True 


False


12.
When checking the valve clearance on almost all Briggs & Stratton engines, you must first put the engine into a specific position of rotation.  Identify that position.

A.



Piston at top dead center on the power stroke

B.



Piston at 1/4" past top dead center on the power stroke

C.



Piston at top dead center either stroke 

D.



None of the above

13.
Match the number of the ring with the description below
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A.


  Compression Ring



B.


  Oil Control Ring

C.


  Wiper Ring

14.
The faster an engine runs, the more horsepower it has.

True


False


15.
The purpose of the governor is to maintain (within certain limits) a desired engine speed, even though the load may vary.

True


False


16.
A Briggs & Stratton engine equipped with a Vacu-Jet carburetor should be adjusted with the fuel tank full.

True


False


4.4.4
17.
Match the diagram letters to the component(s) below:
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1.


Throttle Plate

2.


Choke Plate

3.


Bowl Vent

4.


Float

5.


Transitional holes

6.


Idle Mixture Screw

18.
A two piece Flo-Jet carburetor leaks shortly after the engine is turned off.  A probable cause of this problem is:

A.


Float Bounce

B.


A short coast down period

C.


Contaminated fuel

D.


None of the above

19.
On a Choke-A-Matic carburetor, the remote control cable must be adjusted correctly to obtain proper operation of the choke and stop switch.

True     


False

   Sec 3 p59

20.
The octane rating of gasoline is an indicator of how good the fuel is.


True     


False
  

4.4.4


Worksheet
21.
Technician A is performing a cylinder balance test on a 180 opposed twin cylinder engine.  The top no-load speed is 3400 RPM=s.  The test results are as follows:

Ground out #1 cylinder


3300 RPM

Ground out #2 cylinder


3100 RPM

Technician A says that cylinder #2 is the cause of the performance problem and should be evaluated further.

True     


False         
  
22.
A Briggs & Stratton engine on a tractor is equipped with a fully regulated/rectified 16 amp alternator system.  The battery in the tractor is completely drained.  How long will it take the alternator system to fully recharge the battery?  (30 amp/hr.  battery, manually started and run at 3600 rpm=s.  What type of alternator system is it?

A.     


Approx.  1 hour

B.     


Approx.
5 hours

C.     


Approx.
3 hours

D.     
  

None of the above

23.
You have identified an alternator system as having one black wire and a green connector.  Your testing shows that the output at the green connector is 40 volts AC at 3600 rpm=s.  What type of alternator system is it?

A.     


 5 amp regulated

B.     


10 amp regulated

C.    
  

 9 amp regulated

D.     


None of the above

24.
What are the test specifications of a Briggs & Stratton 12 volt gear drive starter with a 3-3/4" shell?

Minimum RPM      

      
Maximum Amp draw

     
 4.4.4


Worksheet
25.
What is the physical difference between a 10 amp and a 16 amp charging system?

A.     


The regulator/rectifier

B.       

The size of the magnets

C.     


The stator

D.     


None of the above

26.
The regulator/rectifier senses:

A.     


Alternator output and shuts off the current flow

B.     


Low oil pressure in the oil Gard system and shuts off the engine

C.     


Low crankcase pressures and opens the pump to the carburetor

D.     


Aback Pressure, @ and regulates the current flow to the battery

27.
To measure DC amps, connect the Red lead of the VOA meter to the output pin and connect the Black lead to a good engine ground.

True     


False
   
28.
How do you identify an Aadvancing@ style Briggs & Stratton ignition armature?

A.     


By part number

B.     


By the color of epoxy used in the mold

C.     


By the Aback gap@ on the lamination stacks

D.     


Both A and C 

29.
A sheared flywheel key will cause a loss of spark in all Briggs & Stratton engines.

True     


False
   
30.
The piston rings on all dished shape pistons must have the end gaps aligned before installing the piston in the engine.

True     


False
   
4.4.5


Answer Key for Small Engines Manual Worksheet

1.
False










2.
False










3.
False

4.
D

5.
False

6.
Garretson Equipment Co.

Ut. Pleasant, IA

Beam Products Manual Co.  Beam-EMCO

Artesia, CA

7.
C

8.
A. 3-17-83

B. 260911

C. 3000

D. 398215FF = change drive shaft

9.
Yes - Service brake

10.
A. 299167

B. 299853

C. 394693

D. 261194

E. 3400

11.
False

12.
B

13.
A. 1

B. 3

C. 2

14.
False

15.
True

16.
False

17.
1. D

2. A

3. E

4. F

5. G

6. B

7. C

18.
D

19.
True

20.
False

21.
False

4.4.5
22.
D

23.
C

24.
6900, 19

25.
B

26.
A

27.
True

28.
A

29.
True

30.
False

Individual Learning Activity

Lesson:
Using Small Engine Service Manuals 
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 proper maintenance procedures using a service manual.
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: 
Using Small Engine Service Manuals 
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Interpret proper maintenance procedures using a service manual.
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:
Using Small Engine Service Manuals 
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 proper maintenance procedures using a service manual.
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.


Teacher Notes
Essential Question: 
What are proper maintenance procedures when using a service manual?
Vocabulary
Throttle Plate
Choke Plate

Bowl Vent
Float
Transitional holes
Idle Mixture Screw
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