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Course:
01.421

Agriculture Mechanics Technology 

Unit 3:
Maintenance of Agricultural Machinery, Equipment, and Tractors
Lesson 1:
Servicing and Maintaining Tractors

Georgia Performance Standards: 
AG-AMII-1 a
Academic Standards: 
ELA9RC2 , ELA12LSV1 , ELA9RL5, ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, SPS7 
National Standards:

Objectives: 

1. Interpret manufacturer’s recommendations for a tractor maintenance and service.

2. Identify tractor service intervals.

3. Identify maintenance and service record keeping procedures.

4. Perform basic service and maintenance tasks on a tractor.

Teaching Time:

2 hours class time for Preventive Maintenance lesson

5 hours Demonstration preparation

5-10 days Demonstration Presentations

7 hours minimum for all Labs (Divide labs among lessons)
Grades: 9-12

Essential Question: What is a program of preventive maintenance and how is it carried out?
Unit Understandings, Themes, and Concepts:

Students will learn why preventative maintenance is vital to a maintenance plan, as well as why maintaining equipment is important.
Primary Learning Goals: Students will be able to identify and perform maintenance procedures for tractors.
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
References: 

Tractor Operators Manuals

Agricultural Equipment Operators Manuals

Farm Equipment Dealer Brochures

John Deere – Fundamentals of Machine Operation Textbooks


“Machinery Maintenance”


“Preventive Maintenance”


“Tractors”

John Deere – Fundamentals of Service Series Textbooks


“Electronic and Electrical Systems”


“Engines”


“Fuels, Lubricants, Coolants, and Filters”


“Hydraulics”


“Hydraulic Systems”

John Deere- Fundamentals of Compact Equipment Series Textbooks


“Compact Equipment: Electrical Systems”


“Compact Equipment: Engines”


“Compact Equipment: Hydraulics”


“Compact Equipment: Power Trains”

American Association for Vocational Instructional Materials (AAVIM)- “Diesel Engines”

Interstate Publishers, Inc. –“AgriScience Mechanics” –Lloyd J. Phipps & Glen M. Miller

Interstate Publishers, Inc. –“Mechanical Technology in Agriculture” –Donald M. Johnson,   Harper, David E. Lawver, & Phillip Buriak

Materials and Equipment:

Operators manuals for a tractor, tractor, maintenance calendar, coolant, hydraulic oil, fuel transfer pump, lubricant, air-water gauge, oil, seasonal viscosity grade oil, baking soda, water, air cleaner elements, transmission filter element, hydraulic filter element, fuel filter, fan belt, front lights, fuses, relays
PowerPoints:

Preventive maintenancepvAG-AG-AMII-01422-03.1
Web Resources:
http://www.ext.vt.edu/pubs/bse/442-451/442-451.pdf 

http://en.wikipedia.org/wiki/Tractor#Engine_and_fuels
http://www.farmtractormanuals.com/
http://www.howstuffworks.com/ Type in system example “cooling system”

http://www.howstuffworks.com/turbo.htm
http://www.howstuffworks.com/gear.htm
http://www.howstuffworks.com/gear-ratio3.htm
http://www.howstuffworks.com/differential.htm
http://www.howstuffworks.com/clutch.htm
http://www.howstuffworks.com/engine1.htm
http://www.howstuffworks.com/diesel.htmm
http://www.howstuffworks.com/bearing.htm        

http://www.howstuffworks.com/camshaft.htm
Georgia Performance Standards: 
AG-AMII-1 a
   a. 

Explain a tractor maintenance program.

Academic Standards: 
ELA9RC2 , ELA12LSV1 , ELA9RL5, ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, SPS7 
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.

ELA9RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

ELA10W3 The student uses research and technology to support writing. 

MM1A3. The student solves simple equations.

MA1P1. The student solves problems (using appropriate technology).

MA1P3. The student communicates mathematically.

SCSh2 The student uses standard safety practices for all classroom laboratory and field investigations.

SCSh3 The student identifies and investigates problems scientifically.

SCSh4 The student uses tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SP1 The student analyzes the relationships between force, mass, gravity, and the motion of objects.

SPS5 The student compares and contrasts the phases of matter as they relate to atomic and molecular motion.

SPS7 The student relates transformations and flow of energy within a system.

Teaching Procedure

Introduction and Mental Set

A tractor traveling down the road was suddenly thrown toward the ditch as one wheel came off the axle.  The day before the operator thought something might have been wrong when he felt a wobble in the front wheels, but didn=t want to take time to check the problem.  He may have been lucky, because he just broke one arm and one leg in the accident.  This accident could have been prevented by regular maintenance.  Have students share similar stories they know about or have heard.

I. Importance of Preventive Maintenance 

Disussion 

A. Ask class: What is preventive maintenance?

Definition- a program of servicing and maintaining machinery and equipment on a regular basis in order to reduce failures, save on operating costs, keep equipment safe, and extend machinery life and value.
B. What are the benefits of correct preventive maintenance program?
1. Decrease downtime

2. Save money

3. Extend machine life

4. Increase equipment value

5. Keep equipment safe.

C.  Elements of General Prevention
1. Read owners manual and follow directions.

2. Perform daily maintenance before operation

3. Check the tractor for damage and potential failures before operation.

4. Allow the engine to warm up to operating temperature before use.

5. Watch the instrument panel (gauges, lights) for indication of trouble. Shut down immediately if indicator shows failure.

6. Follow service recommendations and keep the tractor serviced on a regular basis. 

7. Never overload the tractor. Use the tractor as a tractor of that size is intended to be used.

8. Do not snap or pop the clutch on take off. This increases pressure and creates wear and failure of the drive train.

9. Do not spin the tractor tires.  Tractors are made for traction. Spinning the tires puts unneeded pressure on the drive train.
10. Never operate the tractor on hard surfaces with the differential locked. This increases pressure and creates wear and failure of the drive train.
11. Prepare the tractor properly for prolonged storage.
12. Do not modify the tractor ROPS in any way.
              D.  Recommended Service Intervals

      1. Consult Operators and follow manufacturers 

                                           recommendations.

  2.  Intervals based on operational hours (hour meter) or  

       Calendar Intervals.

  3.  Service times are cumulative. The must be done every

      time the service interval is reached

 4.  General Recommendations Explain service chart
    



 Display and discuss tables 7.1.1 & 7.1.2
a.  Daily or Pre-operation (every 10 hours)

Check:
1) Engine oil level. Remove dipstick and 

     check oil level with tractor on level ground. Oil level should be between the AADD@ and the top of the cross-hatch area on dipstick.

2) Hydraulic fluid level. Check

   transmission-hydraulic oil level on level ground with engine stopped.  If oil level is below the lower mark, remove filler cap and add hydraulic oil.

3) Coolant level. Check coolant level using marks on coolant tank before starting tractor.  Coolant level should be between AMIN@ and AMAX@ marks when cold.  If coolant is low, check for leakage and repair if necessary.  Check hose clamps for tightness.  Add coolant.

4) Air in tires- tire pressure 

     pressure of each tire. Repair cuts or

     breaks as soon as possible.  If tires  

     contain liquid ballast, use a special air-water gauge, and measure with valve

   stem at bottom.

5) Belt tension – flex should be about 5/8 “ when measured at center between pulleys. Check belt for wear.
6) Fuel Level-Fuel gauge. Check for fuel in tractor.  Re-fill at end of day.
7) Wheel Lugs- check for tightness.

8) Battery- Keep all battery connections clean and tight.  Remove corrosion, and wash terminals with a solution of baking soda and water.  Check the specific gravity of the electrolyte in each battery cell.  If low, fill to bottom of filler necks with clean, soft water.  Do not overfill.

9) Check water separator.  Loosen bleed valve on top of fuel filter.  Drain water and sediment from fuel filter.  Tighten drain screw.  Use fuel transfer pump to bleed air from system.  Tighten bleed valve.

10)  Safety Equipment

· PTO Shields- in place and operational.

· ROPS-secure and operational. Check for loose bolts and make sure it is in the upright position and secure.

· Brake Lock – Make sure the brake lock is operational.
· Seat Belt-Check for proper operation and wear.

· Safety Switches. Check neutral start system by fully depressing clutch and brake pedals.  Move gear shift lever from park to a forward gear.  Move range shift lever to any range.  Attempt to start engine.  Starter should not engage.  Repeat this step with transmissions in a reverse gear.

See Tables - 7.11 – 7.16

b.  Weekly (every 50 hours) 

c. Monthly  every 250 hours) Transparencies 

d. Bi-Monthly (every 500 hours) 

e. Annually (every 1200 hours) 

E.  Service Jobs

 1.  Inspecting and Setting Gaps for Spark Plugs             

2. Setting the Points

3. Setting the Timing

4. Adjusting the Carburetor

5. Servicing the Air Cleaner

6. Changing the Engine Oil

7. Lubricating the Chassis

8. Adjusting Fan Belt Tension

9. Adjusting the Brakes

10. Adjusting Clutch Pedal Free Travel

11. Servicing the Battery 

12. Checking and Changing Fuses

13. Servicing the Cooling System

14. Servicing the Fuel Filter

15. Bleeding the Diesel System

16. Servicing the Hydraulic System

17. Cleaning the Tractor Exterior

18. Adding and Adjusting Tractor Weights

19. Calculating Wheel Slippage

20. Choosing and Maintaining Tires

21. Adjusting Tire Pressure 

22. Adding Liquid Ballast to Tires

23. Adjusting the Front and Rear Wheel Tread

24. Adding and Adjusting Tractor Weights

25. Fueling the Tractor

26. Servicing Air Conditioning System

27. Checking the Diesel Injector

28. Checking and Adjusting Safety Equipment

29. Servicing Wheel Bearings
F.  Keeping Service Records

1. Keep a service record for each individual machine.

                                   Record service procedure done and date.
G. What are the components of a service record?  
1. Schedule maintenance for number of hours

2. Seasonal or yearly scheduled maintenance.

3. Date and hours of machine operation when scheduled service or maintenance is completed.

4. Dates and hours of machine operation when necessary unscheduled service or repairs are completed.
5. Additional records could include fuel, oil, and repair costs.
H. The best reference for maintenance of any tractor or 

      implement is the operator=s manual

II.  Tractor Maintenance Demonstrations – procedure and grading.

A.  Overview:

           Students will choose jobs from tractor maintenance demonstrations by drawing numbers. Match number with tractor maintenance demonstrations listed below.  Students will be given 5 class days to gather information from tractor manuals and other references as well as needed materials. Encourage students to visit local tractor dealers for information. More time is allotted as free time during labs. (This helps to give students something to work on while others drive for labs since only one tractor and teacher are available for lab completion). Teacher will help with further explanation of the job after the student demonstration.  Demonstrations can take place outside on campus or in shop.
                           1.  Identify your job. State the importance and consequences 20 pts

                           2.  Identify the maintenance period for the job.                        10 pts



     3.  List the tools and equipment needed to complete the job.   10 pts



     4.  List the step by step procedure in completing the job.         20 pts



     5.  List the safety precautions followed.                                    10 pts

 

     6.  Conclude the job.(Clean up, disposal etc)                           10 pts 




     7.  Presentation. (Thoroughness, voice, accuracy)                   20 pts
      B.  Tractor Maintenance Demonstration Areas    

1. Inspecting and Setting Gaps for Spark Plugs

2.  Setting the Points

3. Setting the Timing

4. Adjusting the Carburetor

5. Servicing the Air Cleaner

6. Changing the Engine Oil

7.  Lubricating the Chassis

8.  Adjusting Fan Belt Tension

9.  Adjusting the Brakes

10. Adjusting Clutch Pedal Free Travel

11.  Servicing the Battery 

12.  Checking and Changing Fuses

13.  Servicing the Cooling System

14.  Servicing the Fuel Filter

15.  Bleeding the Diesel System

16 Servicing the Hydraulic System

17 Cleaning the Tractor Exterior

18.  Adding and Adjusting Tractor Weights

19.  Calculating Wheel Slippage

20.  Choosing and Maintaining Tires

21   Adjusting Tire Pressure 

22.  Adding Liquid Ballast to Tires

23. Adjusting the Front and Rear Wheel Tread

24. Adding and Adjusting Tractor Weights 

25.  Fueling the Tractor

26.  Servicing Air Conditioning System

27.  Checking the Diesel Injector

28. Checking and Adjusting Safety Equipment

29. Servicing Wheel Bearings

Related Links: 

III.  Have students participate in Operation Labs.

· Overview of labs:  Labs are listed in order.  Each student,  regardless of prior experience will proceed through the labs in order. Each lab must be mastered with a minimum of 80% to proceed to the next lab. Students will participate every lab time at the level they have attained after lab 4. Some may need time practicing after school to keep up with class. Students will be given a final lab grade for each lab completed as well as daily participation grades.  Beginning ability should be factored into final grade.  Some students will not reach the final lab in the time alloted but have participated and made progress. Any intentional breach of safety rules will result in student returning to lab 1 in after school remediation.
( Labs are listed in order, for simplicity all labs applicable  to  the entire TRACTOR OPERARATION AND MAINTENANCE COURSE are listed. Choose lab or labs to be used with this lesson and continue with future lessons as time allows. Labs are designed to follow the order suggested but alternating of labs with Tractor Operation and Maintenance class work is recommended.)

A. LAB 1- Tractor Driving Course Set-up 
      Set up tractor Course according to Ag Tractor and Machinery 

     Operation and Maintenance CDE Bulletin. 

     Link:  http://aged.ces.uga.edu/cde_awards_bulletin.htm
B. LAB 2- Tractor Parts Identification 
1. Make tags for parts numbered 1-50

2. Gather students around tractor in a group.

3. Assign individual students to attach tag to the part identified by that number on the tractor as assigned by teacher sheet.  (if student does not know location of part-let other students direct them to part)

4. After students have tagged parts assigned- have them write down names of parts and uses of the part on following chart for study.

OR

1. Make tags for parts numbered 1-50

2. Teacher puts tags on selected parts

3. Assign student to find the part of the number you call out.
4. After students have tagged parts assigned- have them write down names of parts and uses of the part on following chart for study.
5. AFTER STUDENTS HAVE IDENTIFIED PARTS BY ONE OF THE METHODS- TALK ABOUT USES AND HAVE STUDENTS FILL OUT CHART
CHART

	Number of Part
	Name of Part
	Description/ Use(s)

	* =
	All Tractors may not have
	

	1
	Steering Wheel
	Turn steering tires (front usually)

	2
	Steering Tire (front)
	Direct tractor direction

	3
	Drive Tire (rear)
	Power Tractor

	4
	Seat
	Operator Comfort

	5
	Seat Belt
	Keep Operator in Safety Zone

	6
	ROPS
	Operator Safety (rollover protection)

	7
	Pinch Point(Safety) Labels
	Operator Safety(stay clear)

	8
	Warning Flashers
	Warns others of tractor in operation(amber)

	9
	Light Switch
	Turns light on/ off

	10
	Tail Light
	Indicated rear of tractor to traffic(red) (powered)

	11
	Headlights
	Light up front of tractor path(white)

	12
	Utility (work) Light
	Light up rear of tractor( equipment)

	13
	Reflector
	Reflects headlights from rear traffic(red)(unpowered)

	*14
	Left Turn Signal
	Indicates tractor turning left(amber)

	*15
	Right Turn Signal
	Indicates tractor turning right(amber)

	16
	Draw Bar
	Implement hook-up

	17
	Clutch pedal
	Engages/ disengages clutch for starting/ stopping tractor motion

	18
	Right Brake Pedal
	Locks Right Drive Tire (rear)

	19
	Left Brake Pedal
	Locks Left Drive Tire (rear)

	20
	Foot Throttle Pedal
	Increases tractor RPM (speed) (variable)

	21
	Hand Throttle Lever
	Increases Tractor RPM(speed) constant

	22
	PTO Control Lever
	Engages/ disengages PTO shaft

	23
	Gear Shift Lever
	Select Forward/ Reverse Gear

	*24
	Shuttle Shift Lever
	Shuttle from Forward to Reverse and Speeds without clutch

	25
	Shift Pattern Decal
	Provides gear position and speed(speedometer)

	26
	Key & Switch
	Engages power to parts from battery( may include solenoid for fuel shut-off)

	27
	Range Lever / Hi-Lo
	Select Range ( high/ Low) for gears

	
	Dash Gages
	

	*28
	a.  Air Filter Restriction
	Indicates air filter needs cleaning/ changing

	29
	b.  Coolant Temperature
	Indicates Engine operating temperature

	30
	c.  Hour Meter
	Indicates hours of operation of tractor

	31
	d.  Fuel Gauge
	Indicates amount of fuel in tractor tank

	32
	e.  Oil Pressure
	Indicates engine oil pressure

	33
	f.  Alternator/ Battery
	Indicates battery charge

	34
	g.  Tachometer
	Indicates engine speed in Revolutions per minute

	*35
	Manual Fuel Shut-off
	Pull to shut off Diesel Engine

	*36
	Parking Brake Lever
	Pull to set parking brakes when off tractor

	37
	Differential Lock Pedal
	Engage to lock drive axles together(positive traction)

	38
	Draft Control lever
	Controls lift arms when implement is in working position

	39
	Position Control Lever
	Controls lift arms when implement is in transportation position

	*40
	Remote Hydraulic lever
	Controls flow of hydraulic fluid to remote cylinders on implements

	*41
	Hydraulic Quick Coupling
	Provides connections for remote hydraulic hoses

	*42
	4 Wheel Drive Lever
	Engages front wheel assist to let front wheels pull

	43
	SMV Sign
	Required by law on vehicles operating on roads at less than 25 mph

	44
	Tool Box
	Storage of tools

	45
	Left Lift Arm
	Left hydraulic arm of three point hitch-hooking up implements

	46
	Right Lift Arm
	Right hydraulic arm of three point hitch-hooking up implements

	47
	Top Link
	Center hook-up point of three point hitch- adjust level of implement

	48
	PTO Cap
	Protects operator from PTO shaft when not in use

	49
	PTO Shield
	Protects operator from PTO shaft when in use

	50
	PTO Shaft
	Provides tractor power to implements and equipment

	51
	Transmission Dipstick
	Indicates level of transmission fluid

	52
	Rear End Dipstick
	Indicates level of Rear end oil

	53
	Engine Oil Dipstick
	Indicates level of Engine oil

	54
	Power Steering Dipstick
	Indicates level of power steering fluid

	55
	Pre- Cleaner
	Removes large particles from air before they get to the air filter- provides swirling action to air

	56
	Dust Unloading Valve
	Daily check point for air filter

	57
	Outer Air Filter(Primary)
	Provides air cleaning( filtration) for engine- removed dust and dirt(will get dirty)

	58
	Inner Air Filter (secondary)
	Provides safety filter for outer filter- (should never get dirty)

	58
	Muffler
	Provides quieter operation for engine and arrests sparks

	*59
	Muffler Cap
	Provides engine protection from rain/ particles entering engine when not running

	60
	Fuel Cap-Fill
	Provides access to fuel tank when off- protection when on

	61
	Hydraulic Filter
	Provides filtering(cleaning) of hydraulic fluid

	62
	Fuel Tank (Gravity feed)
	Provides fuel storage for tractor engine operation

	*63
	Fuel Filter- Water
	Separates water from fuel

	64
	Fuel Filter- Solid
	Filters (cleans) solids from fuel

	65
	Oil Filter
	Filters (cleans) solids from engine oil

	66
	Power Steering Pump
	Provides storage of power steering fluid and pressure for operation

	67
	Engine Oil fill Port/ cap
	Provides point of access for adding engine oil-protection when on

	TEST 1
	PARTS
	

	
	
	

	68
	Battery
	Provides power for operation of electrical parts

	69
	a.  Battery Caps- Fill
	Provides access to fill battery-protection when on

	70
	b.  Positive Battery Terminal
	Provides power from battery to electrical parts

	71
	c.  Negative (ground) Terminal
	Provides ground to tractor chassis

	72
	Radiator 
	Provides for removal of heat from engine

	73
	a.  Radiator Cap
	Provides system pressure, access to radiator for fill, protection

	75
	c.  Radiator Hoses
	Provide connection from radiator to engine

	76
	d.  Thermostat
	Keeps coolant in engine until operating temperature has been reached- controls engine temperature

	77
	e.  Fan
	Provides air flow through radiator for heat removal

	78
	f.  Fan Belt
	Connects engine power to auxillary equipment on front of engine

	
	g. Coolant pump (water pump)
	Circulates coolant through engine and radiator

	*79
	Carburetor (Gasoline)
	Provides mixing of air and fuel for gasoline engine

	*80
	Spark plugs (Gasoline)
	Provides fire to ignite gasoline

	*81
	Distributor (Gasoline)
	Provides ignition (fire) to spark plugs

	*82
	Injector Pump (Diesel)
	Meters diesel fuel to injectors and controls engine timing

	*83
	Injector Nozzle (Diesel)
	Controls(sprays) fuel entering cylinder- for ignition and running

	ADD OTHERS AS NEEDED
	
	


C.    LAB 3- Operation of Tractor Controls- Have students operate the 

        following tractor controls with Tractor stationary.

1.  Key Switch- Cranking

2. Hand Throttle

3. Foot Throttle

4. PTO

5. Hydraulic Lift

6. Headlights

7. Warning Lights

8. Gear Patterns

9. Range Patterns

10. Brakes- Separate

11. Clutch Pedal

12. Parking Brake

13. Differential Pedal
14. Blinkers (opt)
15. Horn (opt)
D.
LAB 4- Tractor Operation
Set up 5 poles in a straight line approximately twenty feet apart. 

Teacher should ride with student until student has proven ability to operate tractor safely !

5. Pole Course 1- Tractor Only- Forward and Reverse

     weave through course in low range ( gear 1-3). May have


     students stop and shift to high range –low gear. Have studen

     drive tractor around poles to opposite end of the course (with 

     teacher on board for safety) . Student should touch last post 

     with front of tractor, then return to the point of origin in 

     reverse. 

6. Pole Course 2-  Tractor with two wheel trailer.  Weave

     between stakes making wide turns.  Make wide turn at end

     and return still in forward direction. (DO NOT ATTEMPT TO

                        BACK AT THIS POINT!) 

                              

a. Skills obtained:

1) Clutch Operation

2)  Brake Operation

3) Gear Selection

4) Range Selection

5) Accelerating

6) Braking

7)  Maneuvering

a) Forward movement

b) Reverse movement

b. Skills Graded for elevation to next lab at 80 % 

    minimum.
1)  Operation of:

 





a)  Hand Throttle

      b)  Foot Throttle

      c)  Steering

      d)  Clutch

      e)  Brakes

2)  Safety

a)  Speed

b)  Seat Belt
c)   Proper Dismount
             E.
LAB 5- Tractor Operation

Maneuvering Tractor/ Trailer through the Curve.  Have student maneuver tractor and two wheel trailer through the curve of the tractor course set up in lab 1.  Teacher and student have option of teacher riding on tractor if teacher has approved individuals safety in preceeding lab.

Score lab by number of markers scraped or knocked down and safety ( seat belt, speed, etc).  Student must attain a mastery of at least 80% to move to next lab.

  F.
LAB 6- Tractor Operation


Overview of lab 6:  Student will begin with trailer and tractor in course barn set up in lab 1.  The student will hitch up the trailer, mount the tractor properly, fasten their seat belt, crank the tractor, select a range (low) and a gear(1-3), release the parking brake, and pull out of the barn.  Student will proceed to boundary marker( 100 ft from back of barn as set up in lab 1), STOP, select reverse gear(low range) and back trailer to post teacher has set up in the center of the barn located in front of the barn. (Teacher may option to ride with student to teach them to back or give directions from the ground).  Students will back to pole until they can center the pole on the back of the trailer.  The teacher will then move the post and allow student to back into barn.
Hitching/ Unhitching Trailer

Pulling out of Barn

Backing the Trailer to post.
Backing Trailer into barn.( 12 “ clearance)
Separating Brakes (Backing with Brakes)

G. LAB 7- Tractor Operation

 Driving entire tractor course as set up in lab 1.

 Lab overview:  Student will begin with the tractor only at designated starting/ ending point as provided for in the Tractor Operation and Maintenance CDE Bulletin. (opposite , facing the barn). The two wheel trailer will be in the barn. The student will crank the tractor, select a range and gear, release the parking brake and proceed at a safe speed to the barn containing the trailer. They will then back the tractor into the barn, shut off the tractor, lock the parking brake, release their seat belt, and exit the tractor correctly.  The student should then proceed to attach the trailer to the drawbar of the tractor.  Once the trailer has been attached, the student will mount the tractor and proceed as outlined in the procedure used at the beginning line to pull the tractor and trailer out of the barn.  Once out of the barn, the student will proceed to pull the trailer through the 15 degree curve, return the trailer to the barn, unhitch , and return the tractor to the starting point.

Student should be graded according to score sheet contained in Tractor Operation and Maintenance CDE Bulletin.

Summary                                                                                                        

Evaluation Owning and operating equipment is one of the major costs in agriculture.  Checking and servicing the tractor before operation is important in keeping these costs down and, more important, in making it safe to operate.  A little time spent in checking the tractor before each use will lead to a longer operating life.  This regular inspection of the tractor will help to locate small problems needing attention.  These problems can be taken care of, thus preventing a major breakdown or serious accident later.  The owner or operator of the equipment should keep a log which records maintenance and repair activities performed on the equipment.  You should read the operator=s manual to determine the procedures for checking and servicing the tractor before operation.  Several of these procedures will need to be performed daily.  Other checks are suggested which can be performed at longer intervals.  Most manuals agree on the items that should be checked at the start of each day.
Written test

Laboratory activity (Demonstrations)

Laboratory activity (Operation labs)
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Service Interval Chart

Daily or 10 Hours - 250 Hours - 750 Hours

	Item
	Daily or 10 hours
	250 Hours
	750 Hours

	Check engine oil level and coolant level
	· 
	
	

	Check transmission-hydraulic oil level
	· 
	
	

	Drain water and sediment from fuel filter
	· 
	
	

	Lubricate rear axle bearings *
	· 
	
	

	Lubricate 2WD front wheel bearings *
	· 
	
	

	Lubricate 2WD front axle pivot pin, steering spindles/cylinder ends, and tie rod ends. * 
	· 
	
	

	Lubricate MFWD tie rod, kingpins, and axle pivot *
	· 
	
	

	Check all tires
	· 
	
	

	Change engine oil and filter
	
	· 
	

	Check manual brakes
	
	· 
	

	Service batteries
	
	· 
	

	Drain fuel tank sump
	
	· 
	

	Inspect tractor for loose bolts
	
	· 
	

	Check neutral start system
	
	· 
	

	Clean operator enclosure air filter
	
	· 
	

	Lubricate hitch and lift links
	
	· 
	

	Lubricate 2WD front axle pivot pin, steering spindles/cylinder ends, and tie rod ends
	
	· 
	

	Lubricate MFWD tie rod, kingpins, and axle pivot
	
	· 
	

	Check MFWD axle housing and wheel hub oil level
	
	· 
	


	Check MFWD axle housing and wheel hub oil level
	
	· 
	

	Check hi-crop axle housing oil level
	
	· 
	

	Lubricate rear window hinge
	
	· 
	

	Replace transmission and hydraulic filter elements
	
	
	· 

	Adjust engine valve clearance
	
	
	· 

	Lubricate rear axle bearings
	
	
	· 

	Check air intake system
	
	
	· 

	Check engine idle speeds
	
	
	· 

	Add coolant conditioner
	
	
	· 

	Clean fuel tank vent filter
	
	
	· 
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Explain service for daily use or every 10 hours:

A.
Remove dipstick and check oil level with tractor on level ground.  Oil level should be between the AADD@ and the top of the cross-hatch area on dipstick.





B.
Check coolant level using marks on coolant tank before starting tractor.  Coolant level should be between AMIN@ and AMAX@ marks when cold.  If coolant is low, check for leakage and repair if necessary.  Check hose clamps for tightness.  Add coolant.

C.
Check transmission-hydraulic oil level on level ground with engine stopped.  If oil level is below the lower mark, remove filler cap and add hydraulic oil.

D.
Check water separator.  Loosen bleed valve on top of fuel filter.  Drain water and sediment from fuel filter.  Tighten drain screw.  Use fuel transfer pump to bleed air from system.  Tighten bleed valve.

F.
Lubricate front wheel bearings.  Replace plug with grease fitting for tractors equipped with adjustable front axle operated in extremely wet conditions.  Continue 10 hour lubrication until wheel bearing can be cleaned and repacked.
G.
Lubricate front axle.  When operating tractor in extremely wet or dusty conditions, apply several shots of grease to each fitting.

H.
Lubricate MFWD axle every 10 hours when operating in extremely wet or dusty conditions.  Apply grease to kingpin fittings, tie rod fittings, and axle pivot fittings.

I.
Check pressure of each tire at least once a week.  Repair cuts or breaks as soon as possible.  If tires contain liquid ballast, use a special air-water gauge, and measure with valve stem at bottom.

7.13

Explain service for 250 hours:

A. When changing the engine oil and filter, begin by running the engine to warm oil.  Stop engine.  Remove crankcase drain plug.  Replace plug after oil drains out.  Remove filter element.  Remove old packing and clean filter mounting surface.  Apply a thin film of oil to new packing and install new element.  Hand-tighten filter element.  Do not over tighten.  Refill crankcase with seasonal viscosity grade oil.
B. With engine stopped, check manual brakes for correct function.  Pump individually the left and right brakes.  Pump again and check to make sure the pedals do not settle to the end of the stroke within 10 seconds after being applied.  Press both pedals simultaneously.  A solid pedal should be obtained at approximately the same pedal height on both pedals.
C. Keep all battery connections clean and tight.  Remove corrosion, and wash terminals with a solution of baking soda and water.  Check the specific gravity of the electrolyte in each battery cell.  If low, fill to bottom of filler necks with clean, soft water.  Do not overfill.

D. Open drain fitting on both fuel tanks and drain fuel tanks until water or sediment has been eliminated.
E. Tighten bolts.
F. Check neutral start system by fully depressing clutch and brake pedals.  Move gear shift lever from park to a forward gear.  Move range shift lever to any range.  Attempt to start engine.  Starter should not engage.  Repeat this step with transmissions in a reverse gear.

G. Remove filter housing covers behind the seat and remove air filters.  Blow clean with compressed air.  In dusty conditions, this service may be required more often.

H. Apply several shots of grease to lift link and center link fittings.  Grease lift cylinder ends.

I. Lubricate front axle or MFWD.

J. Check MFWD axle housing and wheel hub oil level.

K. Check hi-crop axle housing oil level.

L. Apply several shots of grease to rear window hinge fitting.
7.14

Explain service for 750 hours:

A. Replace transmission filter element as required or when filter indicator light comes on.  Remove filter element, lubricate the new filter packing with hydraulic oil only, install and hand tighten filter element, and check oil level and add as required.

B. Remove hydraulic filter element.  Lubricate the new filter packing with hydraulic oil only.  Install and hand tighten filter element.  Check oil level and add as required.

C. Adjust engine valve clearance.

D. Lubricate rear axle bearings until grease appears at seals or a maximum of 25 shots.

E. Check air intake system for any evidence of clogging.  Check joints and hose clamp at turbo charger for tightness.

F. With no load, check engine idle speed.

G. Remove expansion tank cap and add coolant conditioner.  If needed, drain a small amount of coolant from system.  

I. Remove fuel tank vent filter and clean in soapy detergent solution.

      Blow dry with compressed air and replace.
7.15


Service Interval Chart

1500 Hours - Annual - Two years

4500 Hours or Five Years - As Required

	Item
	1500 Hours
	Annual
	Every Two Years
	Every 4500 Hours or Five Years
	As Required

	Change transmission-hydraulic oil
	· 
	
	
	
	

	Clean Hydraulic oil suction screen
	· 
	
	
	
	

	Change MFWD hub and axle housing oil
	· 
	
	
	
	

	Change hi-crop axle housing oil
	· 
	
	
	
	

	Adjust engine valve clearance *
	· 
	
	
	
	

	Check fuel injection nozzles
	· 
	
	
	
	

	Lubricate draft link support shaft bushing
	· 
	
	
	
	

	Check belt tensioner
	· 
	
	
	
	

	Clean and repack front wheel bearings
	· 
	
	
	
	

	Replace primary and secondary air cleaner elements
	
	· 
	
	
	

	Lubricate PTO shaft
	
	· 
	
	
	

	Drain, flush, and refill engine cooling system
	
	
	· 
	
	

	Replace thermostats
	
	
	· 
	
	

	Replace engine crankshaft damper
	
	
	
	· 
	

	Replace transmission and hydraulic filter elements
	
	
	
	
	· 

	Replace fuel prefilter and filter elements
	
	
	
	
	· 


	Replace fuel prefilter and filter elements
	
	
	
	
	· 

	Bleed fuel system
	
	
	
	
	· 

	Bleed brakes
	
	
	
	
	· 

	Check engine compartment for debris
	
	
	
	
	· 

	Clean radiator and oil-cooler-condenser
	
	
	
	
	· 

	Service air cleaner
	
	
	
	
	· 

	Replace fan belt
	
	
	
	
	· 

	Replace and adjust lights
	
	
	
	
	· 

	Replace fuses and relays
	
	
	
	
	· 

	Service air conditioner
	
	
	
	
	· 


7.16
Explain service for 1500 hours:

Display and discuss transparency 7.15

A.
Change transmission-hydraulic oil.  On level ground, run the engine to warm the oil.  Stop the engine and remove drain plugs on bottom of transmission housing, differential housing, and MFWD clutch housing.  Reinstall plugs after oil had drained. 

Refill with transmission-hydraulic oil.

B.
Clean hydraulic oil suction screen.

C.
Change MFWD hub and axle housing oil.

D.
Change hi-crop axle housing oil.
E.
Adjust engine valve clearance.

F.
Check fuel injection nozzles.

G. Apply one or two shots of grease to support shaft bushing.

H. Check belt tensioner.

I. Clean and repack front wheel bearings.

Explain annual service:

A.
Replace air cleaner elements

B.
Lubricate PTO shaft
Explain service for every two years:

Flush cooling system and replace thermostats.
Explain service for 4500 hours:

                     Replace engine crankshaft damper.

Explain service as required:

A. Replace transmission filter element.

B. Replace hydraulic filter element.

C. Service fuel prefilter.

D. Replace fuel filter.

E. Bleed fuel system.

F. Bleed brakes.

G. Check engine compartment for accumulated trash and debris.

H. Clean grille screens, radiator, and oil-cooler condenser.

I. Service air cleaner.

J. Clean and inspect primary element.

K. Replace fan belt.

L. Replace front lights.

M. Adjust headlights

N. Replace fuses and relays.
Individual Learning Activity

Lesson:
Servicing and Maintaining Tractors
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 manufacturer’s recommendations for a tractor maintenance and service.

2. Identify tractor service intervals.

3. Identify maintenance and service record keeping procedures.

4. Perform basic service and maintenance tasks on a tractor.

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: 
Servicing and Maintaining Tractors
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.
1. Interpret manufacturer’s recommendations for a tractor maintenance and service.

2. Identify tractor service intervals.

3. Identify maintenance and service record keeping procedures.

4. Perform basic service and maintenance tasks on a tractor.

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:
Servicing and Maintaining Tractors
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 manufacturer’s recommendations for a tractor maintenance and service.

2. Identify tractor service intervals.

3. Identify maintenance and service record keeping procedures.

4. Perform basic service and maintenance tasks on a tractor.

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.


Essential

Question: 

What is a program of preventive maintenance and how is it carried out?
Vocabulary
Preventive maintenance
Gaps

Spark Plugs

Points

Timing

Carburetor

Air Cleaner

Engine

Oil

Lubricating

Fan Belt

Tension

Brakes

Clutch

Free Travel

Servicing

Battery

Fuses

Cooling

Fuel Filter

Bleeding

Hydraulic

Cleaning

Adjusting

Weights

Wheel Slippage

Maintaining

Tires

Adjusting

Tire Pressure

Liquid Ballast

Wheel Tread

Tractor Weights

Fueling

Air Conditioning

Diesel

Injector

Safety

Bearings
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