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Course:
AG-AMII-01.422

   Agriculture Mechanics II

Unit 3:
Tractor Maintenance and Operation

Lesson 3:
Attaching and Removing Implements

Georgia Performance Standards: 
AG-AMII-3 g
Academic Standards:                   ELA12LSV1, ELA9RL5, SCSh2
National Standards:

Objectives: 

1. Identify general safe operating procedures for agricultural tractors.

2. Identify tractor parts concerning attachment of implements.

3. Identify correct procedures for attaching and removing implements.

4. Practice safely attaching and removing tractor implements.
Teaching Time:
2 hours for classroom unit

2 hours lab 
Grades: 9-12

Essential Question: How do you safely attach and remove implements from an agricultural tractor?
Unit Understandings, Themes, and Concepts: Students will learn the importance of using caution when attaching and removing tractor implements.
Primary Learning Goals: Students will be able to identify safe and correct procedures for operating agricultural 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:

Silleto, Thomas A. & Dale O.Hull & Thomas A. Hoerner & W. Forrest Bear, Safe Operation of Agricultural Equipment, 15th edition, Hobar Publications, Minneapolis, MN.  1998

Safe Tractor Operation and Daily Care.  American Association for Vocational Instructional Materials.  Winterville, GA.  ISBN 0-8273-3469-9.  1981

FMO-Fundamentals of Machine Operation, Tractors, Deere & Company, Moline, 

          IL.1994.

Materials and Equipment:

Projector, Screen

Tractor Safety Videos

Tractor

Implements to be taught.

Textbooks, handouts, bulletin board, glasses, goggles, face shields, shop coats, ear muffs, ear plugs, tractor, computer, fire extinguisher, handouts, overhead projector, transparencies 7.2.3 and 7.2.4 

AAVIM Video (CD).Agricultural Field Equipment. Developed with Dr. Harry Field, Oklahoma State University
Power Points:

Attaching and removing ImplementsV AG-AG-AMI-01421-3.1
idfarmequipmentmartin
Web Resources:
http://en.wikipedia.org/wiki/Tractor
http://edis.ifas.ufl.edu/AE197
http://www.ext.vt.edu/pubs/bse/442-092/442-092.pdf
http://www.nstmop.psu.edu/tasksheets/5.3%20Using%203-Point%20Hitch%20Implements.pdf
http://www.nstmop.psu.edu/tasksheets/5.2%20Using%20Drawbar%20Implements.pdf
http://en.wikipedia.org/wiki/List_of_agricultural_machinery
Georgia Performance Standards: 
AG-AMII-3 g
AG-AMII-3:  Students will implement a tractor maintenance and operation 

program. 

   g. 
Operate the tractor and or lawn equipment safely as recommended by the manufacturer.

Academic Standards:                   ELA12LSV1, ELA9RL5, SCSh2
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.

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

Teaching Procedure

Introduction and Mental Set

Proper hookup and adjustment of tractor drawn implements is important for safe and efficient performance.  All equipment is not the same. Different implements as well as different manufacturers may require different hook-up procedures.  The efficient and safe tractor operator will become familiar with the various methods of implement attachment and removal of implements from tractors. 

I. Safety

      ** Refer to Lesson 3 Safe Operation of Agricultural Tractors for entire Tractor 

          Safety Lesson

A.
Importance of Safety- annually 300-400 deaths occur in U.S.

           Proper attachment and operation of implements is a big

           concern to tractor operator safety. 

1. What are the causes of farm accidents?

B.
Tractor Operator Responsibilities:

1. Conducts proper maintenance

2. Conducts pre-operation checks

3. Avoids injury-incident situations

4. Maintains safety features

5. Uses Tractor as intended

6. Refuels safely

7. Starts and stops safely

8. Adjusts the tractor for safety

C.
Recommendations for Safe Tractor Operation.

1. Read and understand the Operator's Manual before operating the equipment.

2. Keep your equipment in good condition.
3. Improper Maintenance of Machinery leads to accidents.

a.
 Regular maintenance of machinery is      
 important to safety.
b.
Daily safety checks of machinery can ward off accidents.
c.
Prompt repair of hazardous situations can avoid accidents.
d.
Machine failure can cause human injury                     and loss of time. 
e.
All machine failures cannot be avoided by even the best maintenance and repair                     program but they can be reduced.
4.
Always keep your PTO properly shielded. 



a.
The use of machinery shields and guards    to protect the operator is increasing.



b.
Shields and guards protect the operator at “pinch points” and from rotating elements.
5.       Keep your hitches low and always on the drawbar.

6.       Learn and use hand signals.
a. Lack of communication causes accidents.
b. Voice communication is often misunderstood due to noise Levels.
c. Use of proper hand signals could reduce communication accidents
7.      Never hitch to the axle or other high point. Hitching higher than the drawbar changes the fulcrum point of the tractor causing the tractor to flip over backwards.

8.      Never get off a moving tractor or leave it with its engine running. Dismounting a moving tractor is a dangerous to the operator and by-standers.  Unless the tractor is powering a stationary unit, you can reduce the possibility of accidents by making sure the tractor is non operational when exiting.

9.       Keep all children off and away from your tractor and its implements at all times.

10.       Outfit your equipment with a first aid kit, a small tool kit for minor repairs, and a fire extinguisher to be ready for unforeseen emergencies.

11.       Improper use or lack of PPE (personal protective            equipment) and loosely fitting clothing are hazards around agricultural machinery.
12.       Most modern clothing (baggy) is not appropriate for operating machinery and may become entangled.

a. Jackets not fastened.

b. Shirttails left out.

c. Pants with flared legs.

d. Head scarves.
e. Skirts.
13.      When you shut down your tractor:

a. Put the PTO lever in neutral and lower attachments to the ground.

b. Always shut off engine, set the park brake(s) and remove key.

c. Whenever possible, park on level ground.
14.      Transport and Highway Safety

a. Prepare Your Attachments. Make sure they are secure, properly mounted. Carry them in the transport position.


 D.
Who is concerned about safety?

       a.
Tractor Manufacturers.

       b.
National Safety Council (NSC).

       c. 
American Society of Agricultural Engineers (ASAE)





      d.
Occupational Safety and Health Administration. 






(OSHA)

E.
What are the laws in relation to machinery safety? 

a. Fair Labor Standards Act of 1938 (FLSA) as amended covers employment in Hazardous Agriculture Occupations:

b. 1967 – The Secretary of Labor issued an order that prohibited youth under 16 from being employed in hazardous occupations in agriculture without special permission. (Youths working on family farms were excepted). Age 16 minimum for hazardous employment operating a tractor over 20 PTO horsepower, or connecting or disconnecting an implement or any of its parts to and from a tractor. Age 16 minimum for operating other listed hazardous farm equipment.

c.
1970- permission was granted to allow 14 and 15 year olds to be employed as tractor and machinery operators, provided they met certain training requirements. Both Agriculture Education Teachers and Extension Service were approved for administering training. Minors 14 or 15 

year old who hold certificates of completion of either the tractor operation or machine operation training program offered by Agriculture Teachers or Extension Service may work in the occupations for which they have been trained. 

    d.
Since 1970, OSHA has been the regulatory agency that enforces the safe operation of tractors and machinery. They are a Federal agency and may impose fines for violations

.



F.
Employers have to comply with the general provisions of                           the Law.

1.   Become familiar with the standards.

2.   Inform employees about OSHA. 

3.   Check conditions of farm or ranch for compliance.

4.   Remove or guard against all hazards.

5.   Make sure all employees have and use safe tool        and equipment and protective gear.

6.   Instruct employees on safe operating procedures.

7.   Report fatal accidents to OSHA within 48 hours and to report accidents that hospitalize five or more persons.

8.   Post the OSAH “rights and responsibilities” poster at a prominent place.

9.   Do not discriminate against employees who   exercise their rights under OSHA.

10.   Post OSHA citations for violations at the place where the violation occurred until the hazard is removed. 
11.   Every employer must keep records.  Name, address, date of Birth, training certificates.

12.   Violations- up to $1,000.00 per incident or $10,000.00 for willful violation.

G.
OSHA Standards effecting tractors and equipment.

1. Slow –Moving Vehicle Sign (SMV) – is required on all       vehicles that by design operate at 25 mph or less on public roads.   

2. Roll Over Protective Structures (ROPS) - are required on all tractors of 20 hp or more and manufactured after October 25, 1976, if operated by a hired employee. Exceptions are” low profile” tractors. 

3. Machinery guarding - Guards and shields must be in the         proper places and decals or warning labels must be place         where needed.  Electrical lockouts must be provided where applicable. Employees must be instructed in the proper use of each machine.

II.
Attaching Implements to the Tractor 

A.
Attaching Implements to the Drawbar. When towing any equipment from a single hitch point, always attach to the drawbar.  Hitching to any other point on the tractor may result in damage to the tractor or implement and is extremely dangerous. 

1.
Hitch Pins

a.
If using a hitch pin, always make sure that the pin is secured with a clip so that it cannot 

b.
Use only high grade pins of proper size to keep bending and wear to a minimum.



2.
Drawbar Types.



a. 
Regular

(1).
Regular drawbars come as standard equipment on most tractors.

(2).
Drawbars may be adjusted laterally, vertically, and in length.  

(3).
Always lock the drawbar in the center position for attachment of PTO driven equipment.

(4).
For some PTO attachments, the drawbar must be adjusted for proper clearance.  For this purpose, the drawbar is usually inverted.




b.
Wide Swinging

(1).
To provide clearance for turning, some drawbars can be extended when towing implements with short or long tongues.

(2)
Swinging drawbars provide easier steering when towing large or multiple hook up implements

(3)
When towing implements that impose high draft loads, allow the drawbar to swing so steering is easier.



3.
Drawbar Adjustments





a.
Height

Adjust all drawbars according to operators manual.  13 to 21 inches (330 to 553 mm) of ground clearance provides safe positioning of heavy loads and is satisfactory for most PTO hook-ups.





b.
Length






(1).
Adjust all drawbars according to

Operators manual

(2).  
A “Short Hitch” is used for jobs not involving PTO operation.

(3).   
The “extended hitch” is used to obtain proper spacing needed for PTO operation.





c.
Lateral







(1)  
Steering is adversely affected by

side draft load experienced with off-center attachment of implements, this arrangement should only be used when necessary for alignment of the implement. 







(2)
Allow the drawbar to swing for

heavy loads.

(3)
For most PTO operations, lock the

drawbar in the center position 

(directly under the powershaft).







(4)
Some PTO operations (such as hay

 raking) require the implement to be

 attached off-center for proper

 operation. Position the drawbar

 appropriately and secure with pins.







(5)
Make sure the draft links are out of 

the way for PTO operation





d.
ASAE-SAE Standards

The American Society of Agricultural Engineers (ASAE) and The Society of Automotive Engineers (SAE) establish Standards for PTO’s.

(1)
Location of Drawbar from PTO Shaft


(a) 14 “ for 540 rpm


(b) 16”- 20” for 1000 rpm

(2)
Location of Drawbar from Ground


13-21 inches

(3)
Lateral location of PTO shaft- within 

3 inches of tractor center-line




4.
Hitching to the Drawbar





a. 
Support the implement at drawbar height.




b.
Slowly back the tractor until drawbar hole

                                                       and tongue holes line up.





c.
Place the tractor in park or lock brakes.





d.
Switch the tractor off.





e.
Secure the hitch pin.





f.
Remove the tongue support.

B.
Attaching Rear Mounted Equipment




1.
3 Point Hitch





With the advent of hydraulic systems, rear

mounted implements that use the 3 point hitch 

mode of attachment have increased in popularity.  Mounted or integral implements are easy to control because implements may be lifted completely out of the ground. 

a.  
Hitch functions:

(1) 
Attach implement to tractor (making it an integral part)

(2)
Control the working depth of the implement

(3)
Raise the implement

(4)
Transfer weight to the rear

 wheels of the tractor






b.
Types of Depth Control








(1)
Draft Response








The setting of the Draft

 control lever determines how much draft (or pull) is required before the lift tries to lift the implement. Permits depth to remain same with changing conditions.








(2)
Position Control









The setting of the position

control lever sets the

constant working depth of the implement. Implement will not adjust automatically to soil condition.








(3)
Load & Depth Control
Setting of both Levers Combines the advantages.





c.
Parts






The ability of the tractor to pull and lift

an implement is transmitted to the implement by the two lower draft links. The upper link resists the roll over force of the implement.





d.
Standards






(1)
Category I- for 20-45 drawbar

 horsepower tractors.  Standard 

hitch pin is: 0.88 in (22.3 mm) 






(2)
Category II- for 40- 100 drawbar

 horsepower tractors.  Standard 

hitch pin is: 1.13 in (28.7 mm) 

(3)
Category III- for 80- 225 drawbar horsepower tractors. .  Standard hitch pin is: 1.45 in (36.8 mm) 

(4)
Category IV- for 180- 400 drawbar horsepower tractors. .  Standard hitch pin is: 2.00 in (50.8 mm)




2.
Hitching to the 3 point Hitch





a.
Normal Attachment






(1)
Check drawbar for interference.

(2)
Slowly back the tractor into position with links directly over or in line with pins or studs.

(3)
Raise or lower the tractor hydraulic arms into alignment with the implement links.

(4)
Attach the left link first.  The left link usually does not have adjustments

like the right.







(5)
Attach right link.  The right link

 usually has a crank to adjust the

 position. 

(6)
Connect the upper link to the tractor by turning the outer housing until the correct length.  Adjust the top link so that both shafts inside the outer housing are extended equally.

b.
Quick-Coupling.  Various Hitches    designed to make hook up easier.

C.
Attaching PTO Equipment




1.
Safety Rules for PTO Shafts

a.
Keep PTO guards in place, even when not operating.

b.
Always disconnect the PTO when not in use.

c.
Keep hands, feet, and clothing away from PTO parts.

d.
Be sure your clothing fits snugly.

e.
Never operate PTO shafts at extreme angles.

f.
Never ride or permit anyone to ride on the drawbar of the tractor.

g.
Never hook 540 rpm equipment to a 1000 rpm PTO or vise- versa.

h.
Always be sure the PTO stub shaft is properly secured to the machine’s power shaft.

i.
Do not perform maintenance on PTO driven equipment without first disengaging the PTO and shutting off the tractor.




2.
Powershaft Connection

a.
Check the PTO power shaft (implement) to determine if it has the same number of splines as the stub shaft (tractor).  (21splines = 1000 rpm)

(6 splines= 540 rpm)






b.
Clean grease and debris from coupling.






c.
Align grooves in the stub shaft (tractor)

with splines on the power shaft (implement). See ASAE and SAE Standards.  Proper shaft alignment is vital to machinery life.

d.
Slide the powershaft coupling over the stub shaft and lock into place.






Locking Devices







(a)
Spring loaded







(b)
Bolt and nut







(c)
Locking pin







(d)
Self locking coupler

D.
Attaching Remote Hydraulic Cylinders


Remote hydraulic cylinders raise and lower implements.

Tractors may be equipped with up to 3 sets of remotes.  On modern tractors, each of these hook ups will consist of two ports.  Double acting cylinders require the use of both ports.  


1.
Remove plugs from ports.


2.
Using lint free cloth, clean port and connectors.


3.
Relieve pressure from tractor lines. (shut tractor off and work control lever back and forth)

4.
Consult operator’s manual for correct connection of hose to port to insure correct operation of implement.

**  
There are no standards for connecting hydraulic hoses or for connector ends.

5.
Make connections according to recommendations.

6.
If implement reacts backward from lever position, reverse connections.

7.
Inspect hoses and couplers for leaks.  Do not use hands to check for leaks, hydraulic lines are under extreme pressure; use cardboard or paper.

8.
Extend and retract cylinders and check oil level.

E.
Attaching to Other Parts of the Tractor


Many types of equipment are connected to the front, sides, or 

underneath the tractor.  Most often the tractor frame is used for mounting such implements.  Consult manufacturer’s recommendations for mounting these types of implements and equipment.

II. Safety and Transport of Attached Implements

Implements to be towed on the highway must be in safe operating condition.  

Check the following prior to towing on the highway:

1. Wheel Bearings for lubrication

2. Hitch Points for safety of hook up.

3. Cap Screws and Lug Nuts for tightness.

4. Tractor for correct Wheel Ballasting

5. SMV emblem for location and cleanliness

6. Reflectors and lights for correct operation.

7. Transport position of equipment or implement.  Some equipment is operated in offset condition in field and must be changed for transport.

III. Adjusting the Implement in the Field

Proper implement adjustment is vital to field operation. The tractors operators’ manual and the implements operators’ manual are the best sources of adjustment information.

1. Make sure implement is properly lubricated.

2. Check implement for loose/ broken parts.

3. Give tractor and implement a general inspection.

4. Adjust the implement according to manufacturer’s recommendations.

5. Operate machinery and equipment for a short period of time.

6. Observe operation.

7. Make adjustments if necessary.

IV. Removing Implements from the Tractor

Usually removing implements from the tractor is simply a reversing the hitching process.  Certain general precautions should be observed:

1. Always place the implement on level ground, blocks or supports.  Supports make the implement easier to connect next time.

2. Install the support pin to hydraulic cylinders and relieve pressure.

3. make sure the powershaft of PTO equipment is off the ground and free from dirt.

ACTIVITIES

I.     Show and discuss selected farm machinery safety video.

A. Agricultural Equipment Operator Safety Series , 60 

Minutes, Iowa Extension Services, Hobar Publications.

B.  Farm Safety, 12 minutes, Cornell University AV 

          Resource Center.

C.  Farm Safety, a Second Chance, 14 minutes, Iowa 

          State Extension Service.

D.   Safety Awareness for Agricultural Workers, 

           20 minutes, Video Communications * #91-35

E.        Target You- Tractor Safety-John Deere
F.        Safety is no accident- Case International

G.        Kabota Tractor Safety Video

II.
Go to tractor or other machinery and identify and demonstrate

       

 uses of safety devices.  

III.
   Give out handout 7.2.3 hand signals. Demonstrate and have
      
   students practice with partner. 

IV.
  Give students handout 7.2.4 and have them fill out and take home

V.
  Have students investigate web links to agricultural Machinery Safety.

* Related links:

VI.
Have students participate in Operation Labs.

A. LAB 1- Tractor Parts Identification related to attaching/ removing implements.  *  for entire parts list refer to Lesson 3 Safe Operation of Agricultural Tractors.
1. Make tags for parts related to attaching/removing implements

	1
	PTO Control Lever
	Engages/ disengages PTO shaft

	2
	Foot Throttle Pedal
	Increases tractor RPM (speed) (variable)

	3
	Hand Throttle Lever
	Increases Tractor RPM(speed) constant

	4
	Parking Brake Lever
	Pull to set parking brakes when off tractor

	5
	Draft Control lever
	Controls lift arms when implement is in working position

	6
	Position Control Lever
	Controls lift arms when implement is in transportation position

	7
	Remote Hydraulic lever
	Controls flow of hydraulic fluid to remote cylinders on implements

	8
	Hydraulic Quick Coupling
	Provides connections for remote hydraulic hoses

	9
	Left Lift Arm
	Left hydraulic arm of three point hitch-hooking up implements

	10
	Right Lift Arm
	Right hydraulic arm of three point hitch-hooking up implements

	11
	Top Link
	Center hook-up point of three point hitch- adjust level of implement

	12
	PTO Cap
	Protects operator from PTO shaft when not in use

	13
	PTO Shield
	Protects operator from PTO shaft when in use

	14
	PTO Shaft
	Provides tractor power to implements and equipment

	15
	Pinch Point(Safety) Labels
	Operator Safety(stay clear)

	16
	Utility (work) Light
	Light up rear of tractor( equipment)

	17
	Draw Bar
	Implement hook-up

	18
	Clutch pedal
	Engages/ disengages clutch for starting/ stopping tractor motion

	19
	Right Brake Pedal
	Locks Right Drive Tire (rear)

	20
	Left Brake Pedal
	Locks Left Drive Tire (rear)

	21
	Foot Throttle Pedal
	Increases tractor RPM (speed) (variable)

	22
	Hand Throttle Lever
	Increases Tractor RPM(speed) constant

	ADD OTHERS AS NEEDED
	
	


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

  F.
LAB 2- Attaching Implements to the Tractor

Overview of lab 2:  Student will begin with various implements disconnected from tractor.  The student will connect the implement according to recommendations, 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 operate the implement to satisfaction of instructor.

Alternate 2- Instructor demonstrates correct procedure to class.

G.
LAB 3- Attaching Implements to the Tractor

Overview of lab 3:  Student will begin with various implement connected to the tractor.  The student will disconnect the implement according to recommendations to the satisfaction of instructor.

Alternate 3- Instructor demonstrates correct procedure to class.

Summary

Attaching and removing implements correctly contributes to safe and efficient operation of both tractor and implement.  

Hitch implements to be towed only to the drawbar. Connecting to other parts of the tractor can upset the balance of the equipment causing it to become unstable.  When hitching to the drawbar, follow manufacturer’s recommendations concerning correct height, length, and lateral adjustments.

Attach rear mounted equipment with three point hitches according to manufacturer’s recommendations.  

Safety is important at all times when dealing with PTO driven equipment.  Observe all safety rules with regard to safe PTO operation and follow manufactures recommendations.

Hydraulic cylinders provide many functions for implements when used properly and safely.  Keep tractor ports and hose couplings clean to prevent damage to the hydraulic system.

Removing implements from the tractor is equally important as proper attachment.  Before attaching or removing any type of implement, always shut off the power and consult both tractor and implement operator’s manuals for proper procedure.

Evaluation


Written test


Class Participation


Notebook


Operation (Driving) Labs

List of agricultural machinery

From Wikipedia, the free encyclopedia

Jump to:navigation, search 

	Contents

[hide]
· 1 Traction and power 

· 2 Soil cultivation 

· 3 Planting 

· 4 Fertilizing & Pest Control 

· 5 Irrigation 

· 6 Harvesting / post-harvest 

· 7 Hay making 

· 8 Loading 

· 9 Milking 

· 10 Other 

· 11 Obsolete farm machinery 

· 12 See also 
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A modern John Deere 8110 Farm Tractor plowing a field using a chisel plow.

Agricultural machinery is any kind of machinery used on a farm to help with farming. The best-known example of this kind is the tractor.

Main article: Agricultural machinery
[edit] Traction and power
· Tractor 

· Crawler tractor / Caterpillar tractor 

[edit] Soil cultivation
· Cultivator 

· Cultipacker 

· Chisel plow 

· Harrow 

· Spike harrow 

· Drag harrow 

· Disk harrow 

· Plough 

· Power tiller / Rotary tiller / Rototiller 

· Spading machine 

· Subsoiler 

· Two-wheel tractor 

· Stone Picker, also known as a Rock Picker 

[edit] Planting






A plough in action in South Africa. Notice the soil being turned over.

· Broadcast seeder (alternately: broadcast spreader or fertilizer spreader) 

· Planter (farm implement) 

· Plastic mulch layer 

· Potato planter 

· Seed drill 

· Air seeder 

· Precision drill 

· Transplanter 

· Rice transplanter 

[edit] Fertilizing & Pest Control
· Fertilizer spreader, see broadcast seeder 

· Terragator 

· Manure spreader 

· Sprayer 

[edit] Irrigation
· Center pivot irrigation 

[edit] Harvesting / post-harvest






Case IH Module Express 625 picks cotton and simultaneously builds cotton modules.

· Beet harvester 

· Bean harvester 

· Cane Harvester 

· Carrot Puller 

· Chaser bin 

· Combine harvester 

· Conveyor belt 

· Corn harvester 

· Cotton picker 

· Fanning mill 

· Farm truck 

· Forage harvester (or silage harvester) 

· Gleaner 

· Gravity wagon 

· Haulout Transporter 

· Over-the-row mechanical harvester for harvesting apples 

· Potato digger 

· Potato harvester 

· Rice huller 

· Sickle 

· Swather 

[edit] Hay making






Round baler in action

See also: hay
· Bale mover 

· Bale wrapper 

· Baler and Big Baler 

· Conditioner 

· Hay rake 

· Hay tedder 

· Mower 

· Self-loading wagon - used in Europe, but not common in USA 

[edit] Loading
· Backhoe 

· Front end loader 

· Skid-steer loader 

[edit] Milking
· Bulk tank 

· Milking machine 

· Milking pipeline 

[edit] Other






A "backhoe loader"
A restored JCB 3C MkII, showing the conventional arrangement of front loader and backhoe







A skid loader with its bucket replaced by backhoe attachment

· Allen Scythe 

· Grain auger 

· Feed grinder 

· Grain cart 

· Conveyor Analyzer 

· Chillcuring 

[edit] Obsolete farm machinery
Steam-powered:

· Stationary steam engine 

· Portable engine 

· Traction engine 

· Agricultural engine 

· Ploughing engine 

· Steam tractor 

· Binder 

· Hog oiler 

· Reaper 

· Threshing machine 

· Drag harrow 

NAICS CODE DEFINITIONS AND EXAMPLES

333 
Machinery Manufacturing. The products of manufacturers in this major 
industry apply mechanical force to perform work. Machinery products are distinguished from fabricated metal products (NAICS code 332) by

the use of multiple metal forming techniques and the complexity of assembly in their creation. Design is important

in machinery production, and is considered part of the production process for classification purposes.

3331 Agricultural, Construction & Mining Machinery.

33311 Agricultural Implements.

333111 Farm Machinery & Equipment. Examples include combines, cotton gins, 

feed processing equipment, planters,

plows, farm tractors and attachments, milking machines and poultry brooders. Commercial mowing and

other turf and grounds care equipment is also included.

3335 Metalworking Machinery.

333511 Industrial Molds. All molds for casting materials such as plastics, glass, 

   rubber and metals are classified herein, except for steel ingots.

333512 Machine Tools, Metal Cutting Type. Examples include grinders, lathes, 
             and machines for boring, drilling, buffing, polishing and milling. 
            Accessories and power-driven hand tools are classified elsewhere.

333513 Machine Tools, Metal Forming Type. Examples include punches and 

  presses, and machines for sheering, bending, forming, forging and die-

  casting. Accessories, rolling mill machinery, and power-driven hand tools


  are classified elsewhere.
333514 Special Dies, Tools, Jigs & Fixtures. A jig is a guide or template for 

  tools. The general difference between a die and a mold is that the 

  former shapes solids and highly viscous material, while the latter
  shapes liquids that solidify.

333515 Machine Tool Accessories. Examples include knives and bits for lathes, 

  drill bits, measuring attachments, tools to cut internal threads on pipes 
  and nuts, etc. Saw blades and handsaws are classified as fabricated

  metal products (332).

333516 Rolling Mill Machinery. Rolling mills reduce or change the cross-

   sectional area of a metal slab by the compressive force of rotating 

   rolls. The process is similar to squeezing clothes through the wringers 

   of an old fashion washing machine.

333518 Other Metalworking Machinery. Examples include assembly machines, 

   wire making machinery and equipment, and coil-winding and cutting 

   machinery.

333999 Miscellaneous General Purpose Machinery. Examples include automatic
    fire sprinklers, baling machines, bridge and gate lifting machines, 
    cremating ovens, hydraulic and pneumatic jacks, industrial centrifuges, 
    and sieves and screening equipment.

7.2.3
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7.2.4

Farm Accident Response Pre-Plan Information Sheet

This document should be completed with care and updated as required.  A copy should be sent to your local EMS and Fire Departments and a copy should be kept at home.  Time spent now while you are not under any stress can save valuable time in a crisis.

Please include all things which a rescue team may need to know; such as which building has dangerous goods or where the bull is kept.

Farm Name:_____________________   Ambulance:___________________

Phone Number:__________________
Fire:_________________________

Land Location:___________________
Police:_______________________

Specific Directions:

______________________________________________________________________________________________________________________________________________________________________________________________________

Poison Control:__________________
Environmental Emergencies:___________

______________________________
Physician:______________________

Relatives Phone #:_______________
School:________________________

Neighbors Phone #:______________
Other:_________________________

Other:_________________________
Other:_________________________

On the back of the page, please draw a rough sketch of your yard, fields, and buildings including the following:

Road Names




Pesticide Storage

Electric Shut off



Gas Shut Off

Buildings or Structures


Flammable Adjacent Properties

Water Supply (wells, ponds, etc.)

Oxidizers Adjacent Properties
Individual Learning Activity

Lesson:
Attaching and Removing Implements
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. Identify general safe operating procedures for agricultural tractors.

2. Identify tractor parts concerning attachment of implements.

3. Identify correct procedures for attaching and removing implements.

4. Practice safely attaching and removing tractor implements.
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: 
Attaching and Removing Implements
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. Identify general safe operating procedures for agricultural tractors.

2. Identify tractor parts concerning attachment of implements.

3. Identify correct procedures for attaching and removing implements.

4. Practice safely attaching and removing tractor implements.
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:
Attaching and Removing Implements
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. Identify general safe operating procedures for agricultural tractors.

2. Identify tractor parts concerning attachment of implements.

3. Identify correct procedures for attaching and removing implements.

4. Practice safely attaching and removing tractor implements.
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:

How do you safely attach and remove implements from an agricultural tractor?
Vocabulary
Hitchpin

Drawbar

Category
PTO

SAE

ASAE

Hitch

Draft

SMV

ROPS
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