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	Description

	Identifying Small Engine Parts Provides students with a basic understanding of major systems in small engines.  Topics covered include functions of four -stroke cycle engine and parts identification

	Objectives (Design):
	Arizona Content Standards

	· Practice appropriate safety precautions when operating and servicing small engines to industry standards
· Describe major systems of a small engine.

· Identify small engine parts.

· Using  Small Engine Service Manuals

	26.0 Demonstrate Agriscience Mechanic Applications 26.1, 26.3, 26.9 & 26.14 

	Materials and Resources (Development)

	Safety glasses

Small Engines Computer Program

A four cycle engine that can be fueled and started during safety demonstration

Parts manual

Preventative 

Owners Manual
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



	Procedures (Development & Implementation):

	1. Safety Introduction
2. Review websites and Power Point to learn the parts of a small engine.  Display showing all of the parts of a disassembled engine
Power Point Presentations include:

Small Engine Safety

Small Engine Terms

Principles of Operation

Small Engine Parts

3. Interpret proper maintenance procedures using a service manual.


	Evaluation

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

Worksheet evaluation




Briggs and Stratton (B&S) Manual.  Briggs and Stratton.  Milwaukee, WI.  Section 14, Part # 270962. 
Small Engine Service Repair Manual.  Briggs and Stratton.  Milwaukee, WI.  Lessons 1-3.  IML 10-7650-1.
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
Introduction and Mental Set

Small engines are used so much by people that they become careless when working with them. These machines can be very dangerous and hurt
 

many people every day.  Have students share examples of mishaps they have heard of or experienced.
Discussion

1.
A tool or machine should be used only after it has been demonstrated by your instructor.  

2.
Safety glasses must be worn when using power machinery or when there is a chance of eye injury.  

3.
What are three things that could get tangled and cause serious injury when you are working on small engines?

A.
Jewelry

B.
Loose clothing

C.
Long hair

4.
What are the basic safety rules one should understand prior to operating a small engine?
A.
Stop the engine and remove the spark plug wire  

B.
Safe use of gasoline

· Do not use as a solvent

· Store away from fire

· Do not fill the tank while the engine is running 

· Gasoline fumes may be ignited by a hot muffler

C.
All running engines must have the exhaust ventilated outside because exhaust fumes contain carbon monoxide.   

· Carbon monoxide is a deadly poison that is colorless and odorless.  

D.
Read the equipment instruction book prior to equipment operation.

E.
Keep equipment in perfect operating condition with all guards in place.
The most important concept when working in the mechanic’s room is practicing safe work habits.  

A.
Using the right tool for the job avoids injuring yourself or damaging the tool.  

B.
Keeping the floor neat is important to avoid the chance of slipping or tripping. 

C.
Compressed air should never be used to clean dirt and dust from your clothing.

6.
Review the lesson on safety.
7.    Activity

Complete Small Engines Safety Computer Program from shopware.  Record  your score for Part I and turn it in to your instructor.

8.
Demonstrate proper safety equipment and procedures for starting a small engine.  Be sure to use an engine that is mounted on a stand and vent the exhaust fumes outdoors.
9.
Audio Visuals

Creative Educational Video has an entire series of videos on small engines that could be used in this unit of instruction. 

www.howstuffworks.com – Power point presentations

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
Introduction and Mental Set

In order to be able to repair a small engine you need to be able to name each of the 32 parts of a disassembled engine.

Discussion

1.
What are the parts of the four-cycle engine?
A.
The block is the main body of the engine.

B.
What is the purpose of the block?

· It contains the combustion chamber where the air and fuel starts to burn.

C.
What is the function of the crankshaft?

· The crankshaft converts the up and down motion of the piston to a rotary motion.  

· The connecting rod fits between the piston and the crankshaft.

· The crankshaft must be rotated in order to start the engine.

D.
The intake valve opens to let the air and fuel into the cylinder.  

E.
The valves are opened and closed as the camshaft rotates.  

F.
Lobes (egg shaped sections) on the camshaft cause the valves to open at the correct time.

G.
What is the purpose of the flywheel?

· The flywheel is attached to the crankshaft.  

· The flywheel acts as a counter weight that smooths out the engine.  

· The flywheel also contains a magnet that creates an electric current as it passes by the armature.

H.
What are the four strokes of the engine and what is the function of each stroke?  Display and discuss transparency 4.3.1

· Intake

· Compression

· Power

· Exhaust

· Air and fuel enters the engine during the intake stroke and the burned gases leave the engine during the exhaust stroke.

The compression stroke occurs when the piston moves up pushing the air and fuel into a small space near the spark plug. The power stroke occurs when the spark from the spark plug

· Causes the fuel and air to burn.

· The exhaust stroke removes the burned gases out of the cylinder and combustion chamber.

2.
Activity
A.
Students should complete Lesson 2 of the Small Engines Part I Computer Program  from Shopware.

B.
The students may also be assigned to disassemble a four cycle engine while labeling the parts on a blank poster.
3.
Teacher Demonstration

Demonstrate how the cooling, ignition and fuel system of an engine should be checked and explain the function of each part involved.
4. 
Audio Visuals

Creative Educational Video has an entire series of interactive videos on small engines that could be used in this unit of instruction.   The Disassembly I video comes complete with lab procedures and list of tools needed.  The video is divided into three parts with review questions at the end of each section and an answer key for the instructor. 
Interpret proper maintenance procedures using a service manual.

www.briggsandstratton.com – Briggs and Stratton parts manuals, etc.

Power point presentation for lesson (included)

www.kohlerengines.com
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, lets 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

4.4.3

Info Sheet 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!

[image: image2.png]120000 | 1730 .008 005 007 19122 | 85 140 100 873 966 1.08 19166 Mag | 2.6885
010 007 008 26875
130000 1750+ | .010 005 007 19122 | 60 140 100 873 596 998 19166 Mag | 2.5625
014 007 008 19178 PTO | 25618 | Ring Gap Reject Sizes
170000 17504 | .010 005 008 19151 | 85 165 185 907 1.00 1479 | 19178 3.000 Model Comp | ON
171700 014 007 011 1179 2,960 Rings | Ring
1980000 3.000 Aluminum
191700« | 1750¢ | 010 005 009 19151 | 85 165 13 807 1122 1479 | 19178 2.999 Cylinder 035 035
192700 014 007 on 1178 Models
193700~
220000 1750¢ | .010 005 009 19151 | 65 185 185 1.378 1.247 1376 | 19219 34375 | Castlron
250000 014 007 on 34385 | Cyfinder 030 035
Models
280000 1750¢ | .010 005 009 19151 | 65 165 185 1% 1247 1376 | 19219 34375
014 007 o1 3.4385
+ Govered Idle
23 1200¢ | 010 | .02 | .007 009 1915t | 145 165 190 13769 | 1.1844 1376 | 19117 3.000
230000 014 | 026 | .000 on 9 2.960 For adjustment procedures, see
“Service and Repair
240000 1200¢ | .010 007 000 19151 | 145 180 190 Ball 1.3094 Bal gal 3.0625 Instructions™
014 009 on 3.0615
300000 12004 | 010 007 008 19151 | 145 180 190 Bal 1.3004 Bal Ball 3.4275
014 009 ot 3.4365
320000 | 12004 | 010 007 009 1915t | 146 180 190 Ball 1.3084 Bal Ball 3.5625 | -Synchro-balance
014 009 011 3.5815
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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, Camgears, Gear Reduction and Auxiliary Driver
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  Synchro Balance
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

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.

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 carb. Overhaul kit




D.
Part number of the governor spring




E.
Top no load speed of the engine




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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HANDY REPAIR CHECK CHART

COMMON SPECIFICATIONS FOR ALL POPULAR ENGINE MODELS

2 0,

als

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

5. Crankshaft End Play: 0.002 - 0.008 axcept Model Series 100700 and 12000 Note: On Models Series 100700 and
120000 Crankehaft End play is 0.002-0.030

Basic | i | Amatreal | VatveClearancs | VEVE | 1o anacincations Crankshaft Reject Siza main cyinder | Inifial Carburetor Adjustment all
Model | Speed | Gap RGG“': A ,_""‘N" 9 core models tums open from seat
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two | theee | intake [ exnaust | G99 | Fy. | Cyinder | Com. |mag | cankpin | PTO | 9%°
log log whesl | Headin. | Rod jounal | joumnal Journat
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FL
®e.
60000 008 | 012 |oos | oor |t9122 |85 140 100 |s73 |ar 873 | 19108 2375 | Nosis Vaive 'de
6B 170 {010 | 018 |07 | ‘ooe 2374 |11 r‘"
80000 P 114
81000 oo8 | 012 |oos |07 |92 1“0 100 |87 |.0e 73 | 19108 2.376
:ooo 1750 | o1 | ote [oo7 | .000 2314
90000 55 Cylinder Resizing:
91000
%2000 008 o0s |07 | 19122 140 wo |83 |06 £73 | 19185 25625 | «Resize if 003 or more wear or
o |1 |01 o7 | o0 25615 | 0015 out of round on C.J. bors
84000 cylinders, .0026 out of round on
95000 alminum bore cylinders.
100200 | 47sp 010 |01z | 005 |07 | g5 | g0 140 100 [ara | 268 | 19188Mag { 2500 | Restre to 010 030
100000 o4 | 016 | 007 | .00 WITBPTO | 2439 | Nestza ko 010, 020, or 090
100700 | 1750 | .00 005 | .007 "2z | 55 140 100 | .873 008 106 | 19168 Mag | 26835 | el Sreies 83 and sarty
010 007__| 000 25815 | Model Serles 80000 and 81000
engines have cyfinder bore of
110000 | 1750 | .008 005 | 007 19122 | 88 140 100 873 996 873 | 18188 27812 | 2312523115
010 007 | .000 ! 1 aa i 27802





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


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

[image: image5.png]120000 | 1730 .008 005 007 19122 | 85 140 100 873 966 1.08 19166 Mag | 2.6885
010 007 008 26875
130000 1750+ | .010 005 007 19122 | 60 140 100 873 596 998 19166 Mag | 2.5625
014 007 008 19178 PTO | 25618 | Ring Gap Reject Sizes
170000 17504 | .010 005 008 19151 | 85 165 185 907 1.00 1479 | 19178 3.000 Model Comp | ON
171700 014 007 011 1179 2,960 Rings | Ring
1980000 3.000 Aluminum
191700« | 1750¢ | 010 005 009 19151 | 85 165 13 807 1122 1479 | 19178 2.999 Cylinder 035 035
192700 014 007 on 1178 Models
193700~
220000 1750¢ | .010 005 009 19151 | 65 185 185 1.378 1.247 1376 | 19219 34375 | Castlron
250000 014 007 on 34385 | Cyfinder 030 035
Models
280000 1750¢ | .010 005 009 19151 | 65 165 185 1% 1247 1376 | 19219 34375
014 007 o1 3.4385
+ Govered Idle
23 1200¢ | 010 | .02 | .007 009 1915t | 145 165 190 13769 | 1.1844 1376 | 19117 3.000
230000 014 | 026 | .000 on 9 2.960 For adjustment procedures, see
“Service and Repair
240000 1200¢ | .010 007 000 19151 | 145 180 190 Ball 1.3094 Bal gal 3.0625 Instructions™
014 009 on 3.0615
300000 12004 | 010 007 008 19151 | 145 180 190 Bal 1.3004 Bal Ball 3.4275
014 009 ot 3.4365
320000 | 12004 | 010 007 009 1915t | 146 180 190 Ball 1.3084 Bal Ball 3.5625 | -Synchro-balance
014 009 011 3.5815





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
  


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

     

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

22.
D

23.
C

24.
6900, 19

25.
B

26.
A

27.
True

28.
A

29.
True

30.
False
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