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Objective








The objective of this Equipment Training Guide is to provide the trainee with a basic understanding of the following areas.





Equipment Safety





Equipment Maintenance Operations


Pre-start


Pre-operations


Shut-down





Equipment Operations





The trainee should be aware that each Division Roadside Environmental crew may not have the same make of side delivery spreader.  It will be up to the trainee to learn to use the Equipment Training Guide, the Operator’s Manual, and any other training guide that may be available in order to become familiar with the side delivery spreader before beginning on-the-job training (OJT).





�
�


SAFETY





Working safely is a condition of employment.  The following precautions help prevent accidents while performing basic operations.  A careful operator is the best operator.  Most accidents can be avoided by observing certain precautions.  Read and study the following precautions before operating any of the equipment in order to help prevent accidents.





Recognize Safety Information





This is the safety-alert symbol.  When you see this symbol on your machine be alert to the potential of personal injury.





Follow recommended precautions and safe operating practices.�
��
�












Understand Signal Words





A signal word-DANGER, WARNING, or CAUTION - is used with the safety-alert symbol.  DANGER identifies the most serious hazards.





DANGER or WARNING safety signs are located near specific hazards.  General precautions are listed on CAUTION safety signs.�
��
�



�



Dressing For The Job





�








When operating equipment wear comfortable clothing that is relatively snug-fitting.  Loose fitting clothing or items which suspend or dangle such as loose gloves, ties, scarves, necklaces, or loose bracelets can get caught in machinery and be the cause of serious injury or death.  Always wear steel-toe safety shoes, safety goggles or glasses, reflective clothing, protective hearing devices, and hard hats as denoted by policy and as recommended by your supervisor.














��
��
��
�
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SIDE DELIVERY SPREADER





Safe Operating Procedures





(See Workplace Safety Manual SOP 12B-28 for related information)





Operators shall perform a pre-operational check of their equipment and be familiar with the operator’s manual.  Check frame for cracks and loose bolts.  Report needed repairs promptly.  Do not use any equipment that is unsafe.


Keep the equipment clean.


Always observe the local traffic regulations that pertain to warning lights and slow moving vehicle placarding.


Passengers are not to ride on the tractor or equipment.


Make sure that the protective parts remain in place.


Always use a protected PTO shaft, and connect the chain to a fixed point to prevent the protective sleeve from rotating.  Stay clear of all moving parts.


Never grease, lubricate, clean or adjust any component of the attachment when the PTO shaft of the tractor is rotating.


Do not wear loose clothing.


Always wear steel-toe safety shoes, safety goggles or glasses, reflective clothing (safety vest), protective hearing devices, dust masks, and hard hat as required.


Be aware of crushing or pinching hazards when hooking-up, using, adjusting, or removing equipment.


Be aware of lifting hazards during hook-ups of heavy attachments, get help when needed.


Never stand between the tractor and the attachment.


Plan ahead to minimize the need for backing.  Always check to the rear before backing and use an observer when available.


Make sure all personnel and obstructions are cleared from the area before operating the machine.


Watch for other equipment in the area.


When driving on public roads make sure that the permitted maximum width is not exceeded.


Never leave the tractor unattended with the engine running.  Always switch off the engine and remove the key.


Never dismount the tractor until all movement stops.


�
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Work Exercise #1


Work Safety





Answer the following questions by circling the correct answer.





1.�
True�
False�
It is up to the operator to learn to use the equipment training guide, the operator’s manual, and any other training guide that may be available before beginning on-the-job training.�
�
�
�
�
�
�
2.�
True�
False�
When operating equipment wear comfortable clothing that is relatively loose-fitting.�
�
�
�
�
�
�
3.�
True�
False�
Working safely is a condition of employment.�
�
�
�
�
�
�
4.�
True�
False�
Follow recommended precautions and safe operating practices when safety-alert symbol(s) are noted on equipment.�
�
�
�
�
�
�
5.�
True�
False�
Personal safety equipment such as steel-toe safety shoes, safety shoes, safety goggles or glasses, reflective clothing, hearing protection and hard hats are to be used at the discretion of the employee, regardless of policy or supervisor’s recommendations.�
�
























Answers:


True


False


True


True


False





�
Equipment Components





In order to understand the operation of the side delivery spreader, it is important to understand certain components of the equipment.  It must be realized that the list below may not represent all the side delivery spreaders in each Division.  You may, therefore, need to study the operator’s manual for the side delivery spreader.





�





Expeller - Discharges the material from the hopper onto the area to be treated.





Expeller door - Regulates the rate at which material is delivered to the expeller.





PTO shaft - Provides power for the expeller and auger movements.





Hydraulic hoses - Provides means by which hydraulic fluid is delivered from the tractor to the hydraulic cylinder(s), 





Hopper - Holding unit for materials to be spread.





Tongue and hitch assembly - Attaches to the drawbar of the tractor.





Jack - Supports tongue assembly when the unit is not hitched to a tractor.





�
Equipment Maintenance Procedures








At the start and completion of each workday the trainee should conduct a thorough maintenance inspection of the equipment.  Needed repairs should be addressed promptly and at no time should equipment be used that is determined to be unsafe.  The importance of this inspection is to provide a high level of safety and security to both you and the Division of Highways, as well as the taxpayer who shares the highways with you.





The following is a list of standard Roadside Environmental Unit pre-start, pre-operation and shut-down procedures for the side delivery spreader.  The trainee should be aware that some side delivery spreaders may be different in their mechanical make-up and may not require performance of all the procedures listed below.  It will be up to the trainee to learn through the use of the equipment training guide, the operator’s manual and any other resource available the proper pre-start, pre-operation and shut-down procedures for the side delivery spreader being used.





Pre-start Procedures:





Grease all points of lubrication daily.


Lubricate all roller chains and drive chains daily.


Lubricate shield hinges, the discharge door slide, hydraulic pivots and front auger bearing side slide.


Check the tension on the expeller drive belts, and the primary and secondary drive chains.


Check the condition of the two shear bolts.


Check for a good seal of the expeller door opening.  Adjust the hydraulic cylinder mount to correct a poor seal.


Check the expeller paddle teeth for damage or unusual wear.  Clean any material buildup of foreign material (wires, twine) from expeller teeth.


Remove any twine, wire or long bedding material that may have wrapped on the auger.


Remove any foreign debris, rocks, wood, etc. from spreader tank (hopper).


Check tires for unusual wear and correct tire pressure.


Check the PTO drive shaft, hydraulic cylinders and hoses for unusual wear.


Check all bolts, washers and nuts are properly secured and none are missing.  Check the hitch for unusual wear.


Insure that the machine is equipped with safety chains and a slow moving vehicle placard.


�



Pre-operation Procedures:





After hitching the side delivery spreader to the tractor, make sure all moving parts are working freely prior to loading.  Using the tractor’s hydraulic controls, raise and lower the auger and discharge-opening door.  Check the operation of the expeller and auger by slowly engaging the tractor PTO.  Special caution should be taken if the machine is to be used during periods of freezing weather.  The moisture content of most soil amendment materials may cause the auger, the discharge opening door or the expeller to become frozen when freezing weather is experienced.





Shut-down Procedures:





After parking the tractor, set the parking brake of the tractor and make sure the standard shut-down procedures for the tractor are performed.





Next, perform a walk-around inspection.  Check components which may have suffered damage during the operating period.  Check for any other loose, damaged, or missing parts.





If, after being used, the unit is not to be operated for some length of time, remove any material from inside and outside of the spreader, lubricate the chains and the spreader completely and store the spreader under a shelter, if possible, to insure long life and trouble free start-up for the next usage period.








�
Work Exercise #2


Equipment Maintenance Procedures





Answer the following questions by circling the correct answer.





1.�
True�
False�
At the start and completion of each workday, a thorough maintenance inspection of the equipment should be conducted.�
�
�
�
�
�
�
2.�
True�
False�
Needed repairs of a certain piece of equipment can be delayed, even if the equipment has been determined to be unsafe, if the work load requires using that piece of equipment on a given day.�
�
�
�
�
�
�
3.�
True�
False�
The importance of a daily maintenance inspection is to provide a high level of safety and security to both you and the Division of Highways, as well as the taxpayer who shares the highways with you.�
�
�
�
�
�
�
4.�
True�
False�
When using the side delivery spreader, it is important that the operator perform all the shutdown procedures for the tractor at the end of the workday.�
�
�
�
�
�
�
5.�
True�
False�
After hitching the side delivery spreader to the tractor, it is important to make sure all moving parts are working freely prior to loading.  This is most commonly done during the pre-start phase of the maintenance procedures.�
�
�
�
�
�
�
6.�
True�
False�
Caution should be taken when using the side delivery spreader during periods of freezing weather.�
�
�
�
�
�
�
7.�
True�
False�
When shutting the equipment down, a walk around inspection should be performed to check components that may have suffered damage during the operation period.�
�
�
�
�
�
�
8.�
True �
False�
During the pre-start phase, the side delivery spreader should be lubricated.�
�
�
�
�
�
�
9.�
True�
False�
At the end of seasonal use, the side delivery spreader should be cleaned, lubricated thoroughly and stored under a shelter, if possible, to insure long life and a trouble free start up for the next usage period.�
�
�
�
�
�
�
10.�
True�
False�
Equipment maintenance procedures need only be performed at the start of each workweek.�
�



Answers�
�
�
True


False


True


True


False�
True


True


True


True


False�
�
�
Equipment Operations








The side delivery spreader is a machine used to haul and spread soil amendments onto prepared seedbeds or established vegetation.  It is used to apply soil amendments that are basically dry, solid material such as processed poultry litter, horse litter, recycled materials (yard waste mulch), composed municipal sludge (Morganite), or lime stabilized municipal sludge (N-Viro soil) to improve the nutrient characteristic of the soil.





The side delivery spreader hitch attaches to the drawbar of a tractor and its mechanical action is produced by a shaft driven PTO and the tractor’s hydraulics.  The side delivery spreader utilizes a PTO driven auger to force the material toward a discharge opening and onto a rotating expeller paddle which spreads the material onto the seedbed.  This machine should be used with a 65-70 horse power tractor.  A minimum tractor weight of 7,000 pounds should be used to insure adequate traction, braking, and steering on hills.





When the spreader has been checked thoroughly and all moving parts have been found to be working properly, it may be loaded for operation.  Before loading the spreader, be sure that the discharge-opening door is closed and the auger is at its lowest position.  At no time should the spreader be loaded unless it is hitched to a tractor.  The loading operation could cause the spreader to rock or move which could cause the spreader’s tongue jack to collapse.





A trial run should be performed prior to beginning work to insure the desired spread pattern is achieved and the machine is calibrated to deliver the desired rate of application.  Under ideal operating conditions, the width of the spread pattern is controlled by the expeller door opening and the rate of application is controlled by the tractor’s ground speed.  Using the tractor’s hydraulic control, the expeller door should be opened by 1/3 to 1/2.  Next, slowly engage the tractor’s PTO, and simultaneously start ground travel.  Adjust the expeller door to obtain the desired spread pattern and adjust the ground speed of the tractor to obtain the desired rate of application.  The best spread pattern will be obtained with the expeller door approximately 1/2 open; however, when using dry material, the door should be approximately 3/4 open.





Once the desired spread pattern and rate of application has been achieved, the side delivery spreader is ready for field use.  When operating the side delivery spreader, the most suitable practice is to treat the area to the right of the operator.  Allow the spreader’s patterns to overlap slightly to compensate for variations in rate of application along the length of individual spread patterns.  When the spreader is empty, reduce the throttle to less than 1/2 PTO speed, disengage the tractor PTO and close the expeller door.  The spreader can at this time be reloaded for further use.








�









The side delivery will handle many types of soil amendment materials within certain limitations.  Unloading times and spread patterns may change, bridging of material may occur, and shear bolt failure may result when hauling and applying difficult to handle materials.  Dry or packed materials sometimes bridge causing longer unloading times and/or uneven spread patterns.  Bridging most commonly occurs in the spreader tank or at the expeller opening.  If materials should bridge in the spreader tank, raise and lower the auger in its normal operating position using the tractor hydraulic controls.  Bridging at the expeller opening can be broken up by opening and closing the expeller door.





When loading the spreader, the total weight of the material to be hauled and applied should never exceed the manufacturer’s suggested weights.  Packed materials should be broken up as much as possible before loading it into the spreader.  Care should be taken to prevent loading stones, frozen material, or other debris, as these could cause damage to the auger paddles or expeller and housing.





�
Work Exercise #3


Side Delivery Spreader Operations





Answer the following questions by circling the correct answer.








1.�
True�
False�
The side delivery spreader mounts to the hydraulic three-point linkage of a tractor and is powered by the tractor’s PTO and hydraulic system.�
�
�
�
�
�
�
2.�
True�
False�
During periods of freezing weather, the moisture content of most soil amendment materials may cause the auger, discharge opening door or expeller to be come frozen.�
�
�
�
�
�
�
3.�
True�
False�
Under ideal working conditions the width of the spread pattern is controlled by the degree to which the expeller door is opened.�
�



4.�
Before loading the side delivery spreader, the operator should make sure that ________.





The discharge opening door is closed and the auger is in its lowest position.


The discharge opening door is open and the PTO has been engaged.


The hydraulic three-point hitch is in its lowest position and the expeller is turning in reverse.


None of the above.�
�
�
�
�
5.�
When loading the spreader, the total weight of material to be hauled and applied should never exceed _______________.





The manufacturer’s suggested weights.


The weight of the tractor.


The weight of the spreader unit.


The weight of the tractor and spreader unit combined.�
�












Answers:


False


True


True


A


A


�
INSTRUCTOR’S GUIDE FOR


THE SIDE DELIVERY SPREADER





CLASSROOM WORK





The instructor is responsible to see that the following actions are taken:


The trainee must read, study, and answer the worksheet questions or must be taught the contents of the Equipment Training Guide.





The trainee studies the Operator’s Manual, if one exists.





The trainee reviews any videotape or additional material that may be available on the equipment.





If the trainee asks for assistance on any of the above material, the instructor should ensure that the trainee receives assistance.





The trainee must pass an exam on the contents of the Equipment Training Guide, which is obtained from the Division Training Coordinator.  Upon completion of the test, it should be returned to the Training Coordinator for record keeping purposes.





On-The-Job Training Requirements





Now that the classroom work is complete and the trainee has passed the Equipment Training Guide test, the trainee may begin on-the-job training provided their supervisor has a need and agrees with this further training.





The first phase of the training will be for the instructor to demonstrate the following activities to the trainee, after which, the trainee will perform the same activities under the supervision of the instructor.


Pre-start


Operations


Shut-down





The first phase of on-the-job training should be a minimum of one hour.





The second phase should allow the trainee to operate the equipment in normal working conditions while under partial supervision of the instructor for a minimum of 8 hours.





During this time the instructor should correct any mistakes being made by the trainee.





The third phase is to administer the attached Certification Test to the trainee.  This test, when completed, should be signed and sent to the Division Engineer or Department Head for record in the trainee’s file.  At this time the Certification certificate will be issued to the trainee.


�



�
Trainee�
�
�
�
Instructor�
�
�
�
Date�
�
�






SIDE DELIVERY SPREADER CERTIFICATION TEST





Trainee must demonstrate the following skills:





Knowledge and skill in preventive maintenance.





Pre-start checks


Pre-operational checks


Shut-down procedures


Operations check





Knowledge of and skill in operations.





Note:  The instructor will place a check in the blank when the trainee can accomplish this activity.   A N/A (non-applicable) should be placed in the blank that does not relate to the equipment the trainee is using.





�



CERTIFICATION TEST FOR


Side Delivery Spreader








Pre-start Inspection





______�
1.�
Operator conducts a visual inspection of attachments.�
�
�
�
�
�
______�
2.�
Operator checks all bolts and nuts to assure they are in place and in good condition.�
�
�
�
�
�
______�
3.�
Operator checks chains for proper tension and alignment.�
�
�
�
�
�
______�
4.�
Operator checks for loose or missing guards.�
�
�
�
�
�
______�
5.�
Operator checks hydraulic pumps and hoses for leaks.�
�
�
�
�
�
______�
6.�
Operator greases and lubricates the attachment and checks the oil level of the gear box.�
�



Comments:�
�
�
�
�
�
�
�
�
�
�



Pre-operations





______�
1.�
Operator levels the attachment by using the hydraulic three-point linkage adjustments.�
�
�
�
�
�
______�
2.�
Operator checks attachment by raising and lowering them with hydraulic controls.�
�
�
�
�
�
______�
3.�
Operator performs calibration and/or set-up of the attachment prior to field use.�
�



Comments:�
�
�
�
�
�
�
�
�
�
�



�
Operations





______�
1.�
Operator has knowledge of location of lever controls and the function they control.�
�
�
�
�
�
______�
2.�
Operator makes certain that area is clean of bystanders before engaging PTO lever.�
�
�
�
�
�
______�
3.�
Operator is able to work around roadway obstructions (signs, guardrail, power poles, guy wires, pedestals, etc.).�
�
�
�
�
�
______�
4.�
Operator is able to select the proper gear range.�
�
�
�
�
�
______�
5.�
Operator periodically checks to see that the equipment is doing its job.�
�



Comments:�
�
�
�
�
�
�
�
�
�
�



Shut-down Procedures





______�
1.�
Check to see that attachment is in good condition and free from any damage.�
�
�
�
�
�
______�
2.�
Check hydraulic lines for leaks or drainage.�
�
�
�
�
�
______�
3.�
Operator does a visual inspection of attachment and guards.�
�
�
�
�
�
______�
4.�
Operator cleans attachment, removes material from the hoppers and lubricates the attachment thoroughly.�
�



Comments:�
�
�
�
�
�
�
�
�
�
�



�
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Side Delivery Spreader�
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