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Course:
01.463 Landscape Design and Management

Unit 7:
Servicing Horticultural Equipment
Lesson 1:
Servicing Cutting and Mowing Equipment

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





1.
Identify the importance of preventive maintenance.

2.
Safely redress hand shears and loppers.

3. Safely redress rotary mower blades.

4. Interpret service and parts manuals for small engines.

5.
Describe the importance of servicing small engines to manufacturer’s recommendations.

6. 
Set up a maintenance calendar using the manufacturers service recommendations.

7. 
Perform basic service recommendations on a small engine.
Teaching Time:

5 hours
References:

Radcliffe, Bruce R.  Single Cylinder, Four Cycle Engines. Briggs and Stratton Repair 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. 
www.homedepot.com
Materials and Equipment:

Used engines that have been locked down or have been damaged by lack of maintenance

Metal file

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

Transparencies 1.2.1-1.2.9


Dull hand shears 

Used rotary mover blade

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.

Select a plot of lawn at the school and have the students mow one half of it with a mower that has a sharpened blade and the other half with a mower that has a dull blade.  Have the students compare the mowed area.  What differences are noticeable from a distance?  From a close up view?  The quality of the cut is greatly reduced when mowing with a dull blade.

Discussion

1.
Find a used engine that has been damaged by lack of maintenance and do a comparison with a well-kept engine.  Discuss engine breakdown to the following:

A.  
Clogged or rotted air filter allowing grit into the engine

B.
Debris clogged cooling fins causing the engine to operate at higher temperature

C.
Thin burned oil that has lost its ability to lubricate the engine
2.
Through a class discussion, determine the advantages of properly maintaining a small engine.
A.
Longer life span of the engine

B.
Engine retains more of its original horsepower

C.
Fewer costly repairs

3.
Through a class discussion and teacher-led demonstration, determine the advantages of keeping cutting equipment sharp.

A.
Easier to use

B.
Safer to operate

C.
Less damage to the plant when cutting
4.
Let students observe new blades and shears to see the factory cuts.   

A.

Discuss why only one side of the blade has been ground versus a double-edged pocket knife.  

B.

Have the students use a sliding T-bevel to determine the angle of the new blade on the sharpened bevel.  

C.

Using the determined angle, have the students use a grinder to redress dull and worn blades.  

D.

Discuss the point of no return on blades, i.e., time to throw the blade away.

5.
Test each blade for balance 

A.

Use a blade balancer or by simply placing a nail through the center hole of the blade.  

B.

If the blade drops to one side, a vibration will be felt in the machinery.  

C.

Balance by grinding more on the heavy end of the blade. 

6.
Sharpening shears and loppers

A.

Most shears and loppers can be sharpened by using the same steps.  

B.

Instead of using a grinder, have the students use metal files to do the sharpening.

C.

Always hold the tools being sharpened in a vise.
7. Always wear safety glasses in the lab.

8. Activity

Each student should read how to sharpen a lawn mower blade handout  7.1.1 and complete the worksheet 7.1.2.

9.
Activity

Have each student sharpen a lawnmower blade and hedge shears.


10.
As the teacher is leading the discussion, students complete handouts 7.1.3 and 7.1.4.

Discuss:  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.

10.
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.
11.
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.
12.
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.
13.
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.


14.
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.
15.
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.

   Using sharpened tools and blades will allow one to more effectively cut         grass, shrubs and/or trees.

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

Evaluation
Laboratory activities and 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 AFor Service SE, SF, 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: image39.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!

7.1.1
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Sharpening a Mower Blade

	A sharp mower blade is critical to a good-looking lawn. Mow with a dull blade and you'll tear the end of the tiny blades of grass, creating a ragged cut that quickly turns brown, giving your lawn a dry, beige cast even if it's actually quite moist. Clean cuts with a sharp mower, on the other hand, promote good lawn health by preventing disease from getting a foothold in a sloppy, uneven cut. 

Ideally, a mower blade should be sharpened once every month or two. It's easy to do and even all-thumbs types can do it quickly!
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Tools
Materials
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Wrench
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File or grindstone
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Piece of lumber
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There are 5 steps in this project
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First, remove the spark plug wire to prevent the mower from starting accidentally.
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Take off the blade with a wrench by removing the nut that secures it to the mower deck (the main part of the mower). You may have to wedge a piece of lumber between the blade and the deck to keep the blade from turning.
1 | 2 | Next
 Source: Ortho® Books [image: image12.png]
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You'll need beginning gardening skills to sharpen a mower blade. 
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It will take a half-hour to sharpen a mower blade. 
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Maintaining Your Lawn Mower 
Starting a New Lawn from Seed 
Patching a Lawn with Seed 
Grass Seed Calculator 
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	There are 5 steps in this project
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Sharpen the edge of the blade using a file or a grindstone, keeping it at a roughly 45-degree angle, following the angle of the existing edge. Take care to even out rough spots.
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For a mower to run smoothly, the blade must be balanced, so take this opportunity to check the balance. Support the blade under its center with a rod or other narrow horizontal support, then spin it to check its balance.
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Replace the blade, taking care to knock out chunks of grass or mud that may have accumulated under the mower.
	


7.1.2

Mower Blade Sharpening Worksheet

Directions:  Using the Mower Blade Sharpening Instruction Sheet, answer the following questions.

1.
What are three advantages of maintaining a sharp mower blade?

2.
How often should mower blades be sharpened?

3.
What are the five steps of sharpening a mower blade?


a.


b.


c.


d.


e.

4.
Why is a piece of lumber needed to sharpen a mower blade?

5.
Why does a mower blade need to be balanced?

7.1.3

Changing the Oil in a Small Engine Worksheet

Directions:  While listening to your instructor, answer the following questions.

1.
What are five functions of oil in an engine?

2.
What does viscosity mean?

3.
Why is it important to use oil with the proper viscosity?

4.
When the temperature is above 40 degrees Fahrenheit, Briggs and Stratton recommend using ________
weight oil, type ______, ______, ______, with a high ___________ capability.

5.
When should the oil level be checked?

6.
For a new engine, when should the oil be changed?

7.
How often should oil be changed for a mower operating under normal conditions?

8.
What are three reasons why the oil level is important?

9.
What are the steps to changing oil?

10.
What should be done with the old oil that was removed from the mower?

7.1.4

Spark Plug, Air Cleaner, Gasoline, and 

Storage of a Small Engine Worksheet

Directions:  While listening to your instructor, answer the following questions.

1.
When should spark plugs be replaced?

2.
What is the proper gap on a spark plug?

3.
How many gallons of air pass through the air filter for every gallon of gasoline?

4.
What are the two types of air cleaners?

5.
How often should air filters be cleaned?

6.
What are the steps to cleaning a foam element air filter?

7.
What are the steps to cleaning a paper cartridge air filter?

8.
Why is it important to use clean, fresh, lead-free gasoline in an engine?

9.
What are the steps to follow for storing a small engine for more than 30 days?

10.
Why is gasoline stabilizer used in stored engines?
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