Course:
01.463 Landscape Design and Management

Unit 7:
Servicing Horticultural Equipment
Lesson 3:
Service and Repair Small Engines

QCC:
486, 490, 491, 492, 493, 494, 498
Objectives: 

1.
Safely perform preventive maintenance on small engines.

2.
Service the ignition system.

3.
Service the carburetor system.

4.
Service the rewind starter.

5.
Troubleshooting the small engine.

Teaching Time:

20 hours
References:

Radcliffe, Bruce R.  Single Cylinder, Four Cycle Engines.  Briggs and Stratton Service Manual.  Milwaukee, WI. 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. 
Materials and Equipment:

Engines for students to perform service and/or repairs.

quart 30W oil SE,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

Teaching Procedure


Introduction and Mental Set

Check with students to see if they have any small engines at home that do not operate.  Investigate what the causes for their inability to operate.  Lead the student to the fact that most inoperative small engines are the result of insufficient and/or nonexistent servicing a repair.

Discussion

Preventive maintenance on most small engines includes:

1.
Keeping the engine clean.  

A.

During normal operation, the engine block collects dust and debris in the cooling fins and blower housing.  

B.

This causes the engine to run at higher than normal temperatures.  
2.
How can you clean the engine? 

A.

Remove the blower housing and blow compressed air over the entire engine.  

B.

If grease or oils are present, some type of solvent may have to be used.  

C.

DO NOT USE GASOLINE!  Use purple power or a similar product.

3.
Changing the oil.  

A.

During normal use, engine oil breaks down and loses its ability to lubricate the engine.  

B.

The oil should be changed according to manufacturers specifications.  

4.
What are the steps involved in changing the oil?

A.

Run the engine until it is warm (approximately 60 seconds).  

B.

Shut the engine down and remove the spark plug wire to ensure no cranking occurs while working with the machine.  

C.

Remove the oil drain plug.  

D.

On push mowers it will be located under the engine.  

E.

On riding lawnmowers it will be located at the base of the engine block, usually on the same side as the dipstick.  

F.

Drain the used oil into a container to be properly disposed of. 

G.

Replace the drain plug and clean up any oil present.  

H.

If the machine has an oil filter, replace it at this time.  

 I.

Refill the crankcase with the manufacturers suggested type and quality of oil. 

5.
Change the air filter or clean it.  
Refer to Briggs and Stratton Service Manual, section 3 pages 3-6.
6.
Service the ignition.  
Refer to Briggs and Stratton Service Manual, section 2 pages1-6.
7.
Service the carburetor.  
Refer to Briggs and Stratton Service Manual, section 3 page 1.
8.
Service the rewind starter.  
Refer to Briggs and Stratton Service Manual, section 7 pages 1-5.
9.
Trouble shooting.  Complete handout 7.3.1.
Refer to handout 7.3.2.
10.
Have students service a small engine as per the manufacturers specifications.
Summary
Correct preventive maintenance on equipment will reduce repair cost and increase the equipments life and the time it is operational.

Evaluation
Written quiz

Laboratory activity

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!
7.3.1

Small Engine Troubleshooting Flowchart Worksheet

Directions:  Using The Small Engine Troubleshooting Flowchart, answer the following questions.

1. The engine will not start, power is on, and no fuel is reaching the carburetor.  What should be done?

2. The engine will not start, power is on, fuel is reaching the carburetor and low compression.  What are five things that should be checked?

3. The engine will not start, power is on, fuel is reaching the carburetor, good compression, good ignition, and wet spark plug.  What are five things that should be checked?

4. The engine will not start, power is on, fuel is reaching the carburetor, good compression, good ignition, and dirty or fouled spark plug.  What are two things that should be checked?

5. The engine will not start, power is on, fuel is reaching the carburetor, good compression, weak spark, and timing is off.  What are three things that should be checked?
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7.3.2

Small Engine Troubleshooting Flowchart
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