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Course: AG-AMI-01.421

Agricultural Mechanics I

Unit 8:
Small Engine Maintenance
Lesson 5:
Performing Seasonal/Routine Services For Small Engines

Georgia Performance Standards:
AG-AMI-9 (e-f)
Academic Standards: ELA10C1, SCSh9, ELA10LSV1 (i), ELA9RC2, ELA12LSV1
National Standards:

Objectives: 

1.
Develop a calendar for seasonal routine maintenance according to service manual specifications.

2.
Perform recommended seasonal/routine services on small engines.
Teaching Time: 10 Hours
Grades: 9-12

Essential Question: Why is performing routine service maintenance important for small engines?
Unit Understandings, Themes, and Concepts:

Students will learn how to develop a calendar for seasonal routine maintenance according to service manual specifications. Students will also learn how to perform recommended seasonal/routine services on small engines.
Primary Learning Goals:

Students will be able to identify and explain recommended seasonal/routine services on small 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

Annotation:

	Agriculture Mechanics Technology I 
	01.421-4.5
	Performing Seasonal/ Routine Services for Small Engines
	Covers the development of a seasonal calendar for performing routine maintenance to small engines.  Topics include Small engine oils, fuels, air cleaners, Spark plug and maintenance schedules.  Extended activities will include laboratory exercises on performing these maintenance jobs.  Three 50 minute periods for classroom instruction and Seven 50 minute periods for laboratory exercises.
	Periodic Service

Changing Oil

API Classification

Octane

Maintenance Schedule


References:


4- Cycle Engine Maintenance Guide, Briggs, & Stratton. Milwaukee, WI.

B & S Form ms-6131-5/95, Briggs, & Stratton. Milwaukee, WI.

B & S Single Cylinder Repair Manual, Briggs, & Stratton. Milwaukee, WI. 
1 ml Small Engine Repair Series
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
www.castrolusa.com
www.kohlerengines.com
www.tecumseh.com
www.lawnboy.com
www.weedeater.com
Materials and Equipment:

Quart 30 wt oil

Screwdriver, standard


Air filter

Quart 10-w30 oil

7/16 socket, ratchet, nutdriver

Paper

Oil drain pan


5/16 socket, ratchet, nutdriver

Dual element

Oil toothbrush

1/4 socket, ratchet, nutdriver



Needlenose pliers

Rags


Sample fuel stabilizer
Engine or engines to demonstrate lab work 

Transparencies 4.5.1-4.5.7
PowerPoints:

Web Resources:

Georgia Performance Standards:

AG-AMI-9:  Students will be able to properly demonstrate the skills necessary to safely and efficiently operate a tractor and related equipment.

e. Set up a maintenance calendar using the manufacturer service recommendations.

f. Demonstrate basic service recommendation on agricultural machinery and equipment. 

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
Share stories about people who had new vehicles or equipment that was not maintained properly and in disrepair.  Examples may include, tires not rotated or replaced, items not kept clean, equipment not changed or checked routinely.


Proper maintenance of small engines should be routine, following a schedule.  Some is done each time you fuel; such as looking at tires, wheels, and belts.  Others are done at certain intervals, such as oil changes, and some are done annually, such as preparing an engine for storage.

Discussion
1.
What is the purpose of oil?


Display and discuss transparency 4.5.1

A.
Oil must protect an engine four ways:

$
Lubricate- precision, low clearance parts to minimize friction and wear.  (Very important to have correct viscosity of oil)

$
Cool- acts as a coolant to keep piston, connecting rods, and bearings at safe working temperatures.  This is especially important in all four cycle air cooled small engines.

$
Seal- serves as a seal between cylinder walls and piston rings to ensure proper compression and to prevent exhaust gases from entering the crankcase.

$
Clean- provides a cleaning agent to keep in suspension soot and varnish formed as a by-product of combustion.  When the oil is drained, these agents are removed from the engine.

B.
About one gallon of water is produced for every gallon of gasoline burned.  When an engine operates normally at temperature, this water escapes as steam.  When the engine is cold, some water is trapped in the oil, and helps to form sludge.

C.
The opposite effect of high temperature causes the oils to form deposits on parts, which is the main cause of sticky rings and intake valves. 

2.
Fuel is also important.  

A.
There are lead-free, low lead regular and premium gasoline: the difference between them is their octane ratings.

B.
Fuel is the main problem is carburetors of small engines.  The best way to prevent stale fuel would be to buy fuel one tank full at a time, and use it.

C.
There are several things that you can do to keep fuel from going stale:

$
Do not use fuel left over from the previous season.  Only buy fuel that can be used every 30 days.

$
Keep fuel in a cool, ventilated place to hold oxidation to a minimum.

$
Keep the fuel tank either completely empty (preferably) or completely full when the machine is not in use.  Air is necessary to support oxidation, so fuel in a full tank is exposed to a minimum amount of air.

3.
Use a high quality, detergent motor oil.  

A.
The viscosity grade is very important, because air-cooled engines run hotter than water-cooled engines.  

B.
If you use a multi-viscosity oil (10W-30) at temperatures above 400 F, the oil will not coat the engine surfaces because it is too thin.  

C.
Above 400F, the best viscosity grade of oil to use is 30W.  Display and discuss transparency 4.5.2

D.
Oil is also classified by letter grades.  The letter grade refers to the additives and detergents formulated with the oil. Discuss and display transparency 4.5.3

E.
Changing oil is based upon the following use patterns. According to Briggs and Stratton:

· When an engine is new, change the oil after 5 hours of use.

· When an engine is used daily, or in hot, dusty conditions, change the oil at least 25 hours of use.

· When an engine is operated normally, and reaches 50 hours of use or annually, whichever comes first.

· Finally, if an engine is to be stored longer than a winter season, it=s a good idea to change oil before storage.
4.
How often should the air cleaner be serviced?

A.
There are 3 types of air filters:

Show examples and display and discuss transparency 4.5.4
$
Foam element which uses oil to assist in trapping dirt

$
Paper cartridge type which relies upon a great surface area and small pore sizes to trap dirt

$
Dual element - a paper cartridge element surrounded by an oil-foam pre-cleaner element which uses the benefits of each type

B.
One key factor to remember is servicing all elements- pressurized air will damage the element by driving dirt particles through the element, thus creating dirt-sized holes that will allow dirt into an engine.

C.
The service interval for filters is easy to remember- every 25 hours unless under severe dusty conditions- (dusty, dirty)

D.
Every 100 hours of use or annually, remove the cartridge

E.
Demonstrate how to service filters

F.
Oil Foam 4.5.4

$
Keys to remember:

-
Wash element in kerosene or hot, soapy water

-
Wrap in cloth and squeeze dry- not twisting filter

-
Saturate foam with engine oil- squeeze out excess

G.
Dry Elements
$
No compressed air- simply tap element gently on a flat surface

H.
Dual Elements
$
Wash pre-cleaner and treat with oil as outlined in oil foam service

$
Clean dry element by tapping on flat surface
5.
Keeping the engine clean will do more to ensure the engine is long-lived.  

A.
Air must be able to flow across the fins under the blower housing.  

B.
Any trash or debris will create hot spots@ in the engine.

C.
Display and discuss transparency 4.5.5

D.
Clean the finger guard, rotating screen and exposed fins daily, or more often as needed.  At each refueling it would be a good idea to look at them.

E.
Keep trash and debris out of throttle linkages and govern linkage.  Clean and inspect them each day of use.

F.
Before starting engine, clean muffler of any combustible debris.  Keep it clean as needed.

G.
If the muffler has a spark arrestor screen, remove it and clean it every 50 hours.

H.
Dirt and debris can enter the block housing with cooling air and block the fins.  Every 100 hours of use or once a season, remove the block housing and clean the cooling fins.
6.
What maintenance needs to be done with spark plugs?

A.
The spark plug must maintain at least .030 inches of gap.  

B.
Every 100 hours, remove plug, clean it, and reset gap. 

C.
The plug should be replaced annually and preferably every 100 hours.
7.
Every year, remove and replace an in-line fuel filter, if your engine is equipped with one.

8.
What causes loss of power in an engine?
A.
During the operation of an engine, it is normal for it to accumulate deposits of carbon in the combustion chamber.  

B.
Excessive carbon will result in a loss of power, and shorten value life.

C.
Every 100 to 300 hours, you should remove the cylinder head, set the piston at top dead center with both valves closed, and clean the cylinder head of these deposits.  

D.
Install a new plug, new head gasket, and torque the head bolts according to the manual, and you have performed a Power tune-up@.
9.
How can you keep track of all the different services needed?
A.
Create a chart showing these maintenance needs by season.   

B.
Display and discuss transparencies 4.5.6 and 4.5.7
Summary

Regular service maintenance can extend the life of an engine and keep the equipment productively working for your enterprise.
Evaluation
Written test

Laboratory application
4.5.1

Functions of Oil

Oil must protect an engine in four ways:
1.
Lubricate- lubricate precision, low-clearance parts to minimize friction and wear.

2.
Cools- act as a coolant to keep piston, connecting rod and bearings at safe working temperatures.  This is especially important on a Briggs & Stratton engine because there is no water jacket to help cool moving parts.

3.
Seal- serve as a seal between cylinder walls and piston rings to insure proper compression and to prevent exhaust gases from entering the crankcase.

4.
Clean- provide a cleaning agent to keep in suspension soot and varnish which form as a by-product of combustion.  When the oil is drained, these agents are removed from the engine.
4.5.2

Comparison of Crankcase Oils

(Viscosity Grades)
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4.5.3

API Classification System
[image: image4.png]Qil Foama Element

Clean and re-oil foam efement every 25 hours of use under
normal conditions; clean more frequently under extremely
dusty conditions.

1. Remove cover or air cleaner.

2. Remove foam element.
8. Wash in kerosene or liquid detergent and water.
b. Wrap in cloth and squeeze dry.
¢. Saturate with engine ofl and squesze out excess.

3. Re-assemble air cleaner. Fasten securely.

Dry Element

Clean cartridge every 25 hours under normal conditions;
clean more frequently under extremely dusty conditions.

Clean cartridge by tapping gently on flat surface,

If very dirty or damaged, replace cartridge.

Note: Do not use petroleum solvents, such as kerosene,
nor pressurized air to clean carridge. They will
cause cartndge to deteriorate,

Dual Element
Clean pre-cleansr every 25 hours under normal conditions;
clean more frequently under extremely dusty conditions.

Clean cartridge every 100 hours under normal conditions;
clean more frequently under extremely dusty conditions.

1. Remove fastener(s) and cover.
2. Remove pre-cleaner.

a. Wash pre-cleaner in kerosene or liquid detergent
and water.

b. Wrap pre-cleaner in cloth and squeeze dry.
€. Salurate precleaner in engine oil. Squeeze to
remaove excess oil,

Note: Some flat pre-cleaners are not to be oiled.
DO NOT OIL is printed on them in large letters.

3. Install pre-cleaner cover. Re-assemble cover and
screw down flight.

Yearly o every 100 hours, whichever occurs first, remove

cartridge. Clean by tapping gently on flat surface. If very

dirty or damaged, replace cartridge. Service more often if
necessary.

Note: Donotuse petroleum solvents, such as kerosene, o
pressurized air to clean cartridge. Solvents will
cause cantridge to deteriorate and/or pressurized air
can damage the cartridge.




Check operators manual for 


recommended oil classification.  

Use high quality detergent oil 

classified for Service SF, SG, 

CC or CD.
Classification markings are 

on the oil container.
API Service SG, SF/CC, CD

[image: image5.png]Grass, chafl or debrns may Ciog Tinger guard, rofating
scresn or debris guard. Ciean daily or more often to prevent
engine damage caused by overheating,

To assure smooth enging operation, keep governor
tinkage, springs and controls free of debris.

Betore starting engine, and as often as required, clean
mutfier area of all grass or combustible debris.

it engine muffler is equipped with spark amester screen
assembly, remove for inspection and cleaning every 50
hours ot operation.

Dirt and debris can enter the blower housing with the
cooling air and clog the cooling fins, Continued operation
with a clogged cooling system will cause severe
overheating and engine damage. Remove the biower
housing and clean out cooling fins in areas shown befow.

Clean and reset gap at 0.030 in. every 100 hours of
operation. Preferably replace spark plug. ¥ you do not
replace it, clean it in solvent.

Note: A blast-cleaned spark plug can ruin an engine
because some of the abrasive grit remains tightly
Ppacked within the plug after the cleaning operation.

Every year remove and replace in-line fuel fiter.

CAUTION: Empty fuel tank or ciose fuel shut-off
valve before cleaning filter.

=
—

During normal engine operation, deposits accumulate
within the combustion chamber, building up in the cylinder
head, the top of the giston and around the valves. An
excessive amount of combustion deposit will resultin aloss
of power and short valve life.

Remove the cylinder head and clean out combustion
deposits after each 100 to 300 hours of operation.





CAUTION: Contains Petroleum Lubricant.  Repeated skin contact can cause skin disorders.

ATTENTION: Used motor oil is a

 possible skin cancer hazard

 based on available data.

PRECAUTIONARY MEASURES: Avoid excessive and prolonged skin contact.  

Wash thoroughly after handling.  

Avoid penetration and inhalation of 

oil mists.
DON=T POLLUTE, CONSERVE RESOURCES, RETURN USED OIL TO COLLECTION CENTERS.
[image: image6.png]Qi Recommendations

Use a high quality detergent oil classified *For Service SF,
SG.” such as Briggs & Stration “‘warranty certified” SAE 30 o¥,
part no. 100005 or 100028. Use no special additives with
recommended oils. Detergent oils keep engine cleaner and
retard the formation of gum and vamish deposits.

Change and add oil according to chart below. Do not
over-fill. Do not mix oil with gasaline.

Recommended SAE Viscosity Grades

LY [ P ¥ P ¥ ) e
o - ——" PR T W———
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT O CHANGE

*  Aircooled engines run hotter than automative engines. Use of
ruti-viscosity ails (10W-30, sic.) above 40° F (4° C) will result
in high oil consumption and possible engine damage. Check
oil level more frequently if using these types of oils.

* SAE30Ol, lh.edbdeW'F«'C).vllr-ﬂthmg
and possibie engine bore damage due to Inadequéte lubrication,

Fuel Recommendations

Briggs and Stratton engines will operate satisfactorily on
any gasoline intended for automotive use. Use clean,
tresh, lgad-fiee gasoline with a minimum of 77 octane
(85 octane in overhead valve engines). Leaded gasotine

may be used if it is commercially available, and it lead-free

is not available. Purchase fuel in quantity that can be used

within 30 days. Do not mix oil with gasoline.

Note: Some fuels, called oxygenated or reformulated gaso-
lines, are gasolines blended with alcohols or ethers.
Excessive amounts of these blends can damage the
fuel system or cause performance
use gasoline which contains Methanol. If any undesir-
abie operating symptoms occur, use gasoline with a
fower percentage of alcohol or ether.

The use of lead-free gasoline results in fewer combustion

deposits and longer valve life.

Do not over-fill. Allow space in fuel tank for fuel expansion.

Storage Instructions

Engines stored over 30 days need to be protected or
drained of fuel to prevent gum from forming in fuel system
©or. on essential carburetor parts.
For engine protection, we recommend use of
Briggs & Stratton Gasoline Additive, Part No.
5041, or the single-use pouch, available from
any Authorized Briggs & Stratton Service
Dealer. Mix Additive with fuel in fuel tank or
storage container. Aun enging for a short time.
1o circulate Additive through carburetor. Engine
and fuel can be stored up to 24 months.
Note: H engine }s operating on oxygenated or reformulated
gasoline, removae all fuel from tank and run engine
until it stops from lack of fuel. If engine is stored with
gasoline in fuel tank, use of Gasoline Additive.

OIL MAINTENANCE

(see maintenance schedule on page 8)

Check oil level every 5 hours (8 hours on overhead valve
engines) or daily, before starting engine. Change oil after
the first § hours of operation and every 50 hours thereafter.
If engine operates under heavy load or in high temperature,
change oil every 25 hours. Drain oil while engine is warm.

OPTIONS ON SOME ENGINES

Oil Filter

Some engines have an oil filter which needs to be changed
after every 100 hours of operation (more often when
operating under heavy load or in high temperature).

Oil Pressure Switch

H engine is run low on oil, the pressure switch will activate a
warning device or stop the engine. Check oil level. Fill to
FULL mark on dipstick before attempting to restart engine.

OIL GARDs

if OIL GARD®
light flickers when
trying to start or|
restart  engine.|
Check oil level,
Fill to FULL mark
on dipstick.

Gear Reduction

Change oil by removing il level plug. Remove drain plug in
bottom of gear case cover and drain oit every 100 hours of
operation. Replace drain plug and tighten. To refill, remove
oil check plug and oil filler plug and pour SAE 30 oil into filier
hole until it runs out cil fevel hole. Replace both plugs. Oil
filler plug has a vent hole and must be instalied on top of
gear case cover.

Note: if gear case
is not equipped
with an oit fill plug,
reduction gears
are lubricated by
engine crankcase
oil.





4.5.4





AIR CLEANER

4.5.5




Keep Engine Clean
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4.5.6

Maintenance Schedule

Here is a good maintenance schedule for an engine used for long periods of time that will be easy to follow, and will produce long life to your engine.  For example, an engine is used 6 to 8 hours per day.

To ensure that the equipment is properly taken care of, assign the maintenance responsibility to one individual.

Remember, the only difference between short engine life and long engine life, whether with a truck, automobile, or Briggs & Stratton engine, is the maintenance program applied to the unit.

The better the maintenance program, the longer the life of the engine.  You cannot afford not to maintain your equipment.

Keep a record of what maintenance is performed and at what interval.  A sample card as shown on inside back cover will be invaluable in helping to pinpoint problems and anticipate engine maintenance.

Follow the hourly or calendar intervals, whichever occurs first.  More frequent service may be required.

	Maintenance Operation
	Every 5 Hours or Daily
	25 Hours or Every Season
	50 Hours or Every Season
	100 Hours or Every Season
	100- 300 Hours

	Check Oil Level
	!
	
	
	
	

	Change Oil
	
	
	! 

Note 1
	
	

	Clean Rotating Screen, Finger Guard or Debris Guard
	!

Note 2
	
	
	
	

	Service Oil Foam7 Element or Foam Pre-Cleaner, is so equipped
	
	!

Note 2
	
	
	

	Service Air Cleaner Cartridge (Dry Element)
	
	!

Note 2
	
	
	

	Service Air Cleaner Cartridge (Dual Element)
	
	
	
	!

Note 2
	

	Clean Cooling System
	
	
	
	!
	

	Change Oil (Gear Reduction optional)
	
	
	
	!
	

	Inspect Spark Arrester (Optional Accessory)
	
	
	!
	
	

	Replace or Clean Spark Plug
	
	
	
	!
	

	Replace In-Line Fuel Filter (Optional Accessory)
	
	
	
	!
	

	Clean Combustion Chamber Deposits
	
	
	
	
	!


          
Change oil after first 5 hours of operation, then after every 50 hours or every season.
Note 1:
Change oil every 25 hours when operating under heavy load or in high ambient temperatures.

Note 2:
Clean more often under dusty conditions or when airborne debris is present.

Repair Manual@ listed below give more detailed engine service and repair information.  They are available from any Briggs & Stratton Authorized Service Dealer or write any factory: Briggs & Stratton Corporation, P.O. Box 1144, Milwaukee, WI 53201 for an order form.

Part No. 270962 for Single Cylinder AL@ Head Engines

Part No. 271172 for Twin Cylinder AL@ Head Engines
Part No. 272144 for V-Twin Cylinder OHV Engines

Part No. 272147 for Single Cylinder OHV Engines

4.5.7

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 and return to engine.  Make sure gaskets, etc. are not broken or damaged (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 block housing and clean the cylinder fins 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 knife or similar article to scrape 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!


Check-Up

Regardless of the engine model or the equipment it powers, there are certain common checks to be made when an engine will not start or operate properly.

Use the following as a guide to determine the area of malfunction should it exist.  Whether or not you do the repair yourself or have it done would be determined by your experience and tools available.

Types of Problems
Most complaints concerning engine operation can be classified as one or a combination of the following:

1.
Will not start

2.
Hard starting

3.
Kicks back when starting

4.
Lack of power

5.
Vibration

6.
Erratic operation

7.
Overheating

8.
High oil consumption

When the cause of malfunction is not readily apparent, perform a check-up of the Compression, Ignition and Carburetion Systems.  This check-up performed in a systematic manner can usually be done in a matter of minutes.  It is the quickest, surest method of determining cause of failure and will point out possible causes of future failures, which can be corrected at the time.  The basic check-up procedure is the same for all engine models, while any variation, by model will be shown under the subject heading.

Note:
What appears to be an engine malfunction may be a fault of the powered equipment rather than the engine.  If equipment is suspected, see Equipment, affecting engine operation.

Check Compression

To obtain an accurate compression check on all Briggs & Stratton engines, spin the flywheel against compression, (counterclockwise).  If the flywheel rebounds sharply, there is satisfactory compression to operate the engine.  If compression is poor, look for:

1.
Loose spark plug

2.
Loose cylinder head bolts

3.
Blown head gasket

4.
Burned valves and/or valve seats or loose valve seats

5.
Insufficient valve clearance

6.
Warped cylinder head

7.
Warped valves

8.
Worn bore and/or rings

9.
Broken connecting rod

Check Ignition

Warning: DO NOT REMOVE SPARK PLUG WHEN CHECKING IGNITION.  Use only Briggs & Stratton Spark Test, P.N. 19368, to check for spark

Connect spark plug wire to long terminal of Spark Tester and ground tester to engine will alligator clip.  Operate engine starter and observe spark gap in tester.  If spark jumps tester gap, you may assume the ignition system is functioning satisfactorily.  Try a new spark plug.  If spark does not occur, look for:

1.
Incorrect armature air gap

2.
Armature failure

3.
Shorted ground wire (when so equipped)

4.
Shorted stop switch (when so equipped)

5
Inoperative or malfunctioning interlock system

If engine is equipped with breaker points, look for:

6.
Worn bearing and/or shaft on flywheel side

7.
Sheared flywheel key

8.
Incorrect breaker point gap

9.
Dirty or burned breaker points

10.
Breaker plunger stuck or worn

11.
Condenser failure

Check Carburetion

Before making a carburetion check, be sure the fuel tank has an ample supply of fresh, clean gasoline.  On gravity feed (Flo-Jet) models, see that the shut-off valve is open and fuel flows freely through the fuel line.  On all models, inspect and adjust the needle valve.  Check to see that the choke closes completely.  If engine will not start, remove and inspect the spark plug.

If plug is wet, look for:

1.
Over-choking

2.
Excessively rich fuel mixture

3.
Water in fuel

4.
Inlet valve stuck open (Flo-Jet carburetor)

If plug is dry, look for:

1.
Leaking carburetor mounting gaskets.

2.
Gummy or dirty screen or check valve (Pulsa-Jet and Vacu-Jet carburetors)

3.
Inlet valve stuck shut (Flo-Jet carburetors)

4.
Inoperative pump (Pulsa-Jet carburetors)

5.
Plugged or dirty fuel filter

6.
Closed fuel tank shut-off valve

7.
Inoperative fuel pump

A simple check to determine if fuel is getting to the combustion chamber through the carburetor is to remove the spark plug and pour a small quantity of gasoline through the spark plug hole.  Replace the plug.  If the engine fires a few times and then quits, look for the same conditions as for a dry plug.

Equipment Affecting Engine Operation

Frequently, what appears to be a problem with engine operations, such as hard starting, vibration, etc., may be the fault of the equipment powered rather than the engine itself.  Since many varied types of equipment are powered by Briggs & Stratton engines, it is not possible to list all of the various conditions that may exist.  Listed are the most common effects of equipment problems, and what to look for as the most common cause.

Hard Starting, Kickback or Will Not Start

1.
Loose blade- blade must be tight to shaft or adapter.  Check for partially sheared flywheel key.

2.
Loose belt- a loose belt like a loose blade can cause a backlash effect, which will counteract engine cranking effort- tighten belt.

3.
Starting under load- be sure unit is disengaged when engine is started.

4.
Check engine/equipment speed, choke and stop controls for proper adjustment.

5,
Check interlock system for shorted wires, loose or corroded connections, or defective modules or switches.

Vibration

1.
Cutter blade, rotating parts out of balance- remove and balance.  Check for partially sheared flywheel key.

2.
Crankshaft bent- replace.

3.
Worn blade coupling- replace if coupling allows blade to shift, causing unbalance.

4.
Bolts mounting engine to equipment loose- tighten.

5.
Mounting deck or plate cracked- repair or replace.

6.
Carburetor nor adjusted properly- adjust.

Power Loss

1.
Bind or drag in unit- if possible, disengage engine and operate unit manually to feel for any binding action.

2.
Grass cuttings build-up under deck.

3.
No lubricant in transmission or gear box.

4.
Excessive drive belt tension- may cause seizure.

Noise

1.
Cutter blade coupling or pulley- an oversize or worn coupling can result in knocking, usually under acceleration.  Check for fit or tightness.

2.
No lubricant in transmission or gear box.

Briggs & Stratton Engine Log
Engine Model________________ Type______________ Code______________

Type of Equipment____________ Used on____________ Make______________

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Individual Learning Activity

Lesson:
Performing Services for 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.
Develop a calendar for seasonal routine maintenance according to service manual specifications.

2.
Perform recommended seasonal/routine services on small engines

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: 
Performing Services for 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.
Develop a calendar for seasonal routine maintenance according to service manual specifications.

2.
Perform recommended seasonal/routine services on small engines

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:
Performing Services for 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.
Develop a calendar for seasonal routine maintenance according to service manual specifications.

2.
Perform recommended seasonal/routine services on small engines

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: 
Why is performing routine service maintenance important for small engines?

Vocabulary
Over-choking
Cutter blade
carburetor
spark plug
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