SOD SEEDER

EQUIPMENT TRAINING GUIDE

FIRST EDITION

Copyright © June 1997

NORTH CAROLINA DIVISION OF HIGHWAYS

Roadside Environmental Unit

ALL RIGHTS RESERVED 

PRINTED IN USA

The Sod Seeder Training Guide was developed by the Roadside Environmental Unit from information from operators, and appointed Roadside Environmental Technical Training Committee consisting of the following individuals: Clifton McNeill, Jr. (Chairman), Steve Crump, Donna Garrison, Barry Harrington, David Harris, Kevin Heifferon, Woody Jarvis, David King, Pat Mansfield, Johnie Marion, Ken Pace, Ted Sherrod, Tim Simpson, Jim Sloop, Derek Smith, Don Smith, Phil Suggs and John Wells.:  

TABLE OF CONTENTS

Course #   EQP 505   

Page
I. Objective
1

II. Safety
2-5

1. Apparel
3

2. Safe Operating Procedures
4

3. Work Exercise #1
5

III. Equipment Components
6

IV. Equipment Maintenance Operations
7-10

1. Pre-start
7

2. Pre-operations
8

3. Shut-down
8

4. Work Exercise #2
9-10

V. Equipment Operations
11-13

1. Work Exercise #3
14

VI. Instructor’s Guide
15

VII. Certification Test
16-18

Objective

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

1. Equipment Safety

2. Equipment Maintenance Operations

A. Pre-start

B. Pre-operations

C. Shut-down

3. Equipment Operations

The trainee should be aware that each Division Roadside Environmental crew might not have the same make of sod seeder.  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 sod seeder 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

[image: image1.wmf]
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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Safe Operating Procedures

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

1. 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.

2. Keep the equipment clean.

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

4. Passengers are not to ride on the tractor or equipment.

5. Make sure that the protective parts remain in place.

6. 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.

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

8. Do not wear loose clothing.

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

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

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

12. Never stand between the tractor and the attachment during hooking or unhooking operation.

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

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

15. Watch for other equipment in the area.

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

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

18. Never dismount the tractor until all movement stops.





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:

1. True

2. False

3. True

4. True

5. False

Equipment Components

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






1. Hopper - Material holding units for seed and fertilizer.

2. Coulters- Loosens and initially opens the surface of the soil ahead of the double disc openers.
3. Drive coulter - Generates the power that produces the sod seeder’s mechanical action.

4. Double disc openers - Creates the furrow in the soil in which the seed and fertilizer are placed. 

5. Press wheels - Cover and firm the soil around the seed providing good soil to seed contact.

6. Rubber tubes - The means by which seed and fertilizer are transported from the hopper to the soil.

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 shutdown procedures for the sod seeder.  The trainee should be aware that some sod seeders 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 shutdown procedures for the sod seeder being used.

1. Pre-start Procedures:

A. Inspect the seed hoppers and remove any material or objects that could damage the seeder units.

B. Check the alignment of all drive chains and sprockets.  Chains must be adjusted so that they run straight and with the proper amount of tension to operate correctly.

C. Check the operation of the seeder shaft by turning it in the direction of operation with a wrench.  This will require removal of the seed hopper drive chains.

D. Check the condition of the spring loaded coulter disc drive.

E. Check to insure that the front cutting discs are in line with the rear slot discs so that the seed will be properly placed.

F. Check that the chains are lubricated and can move freely.  Grease all chains and fittings daily.

G. Check that all bolts, washers, discs, and nuts are properly secured and that none are missing.

H. Check that the three-point hitch is in good condition and does not show excessive wear and tear.

I. Check the rubber seed and fertilizer tubes for holes and cracks.

2. Pre-operation Procedures:

Proper setup of the sod seeder is critical when attempting to achieve optimum equipment performance.  Leveling the unit is the most crucial pre-operation procedure.  The sod seeder must be leveled from side to side and from front to rear in order to acquire uniform soil penetration/seed placement.

To level the sod seeder from side to side, lift the machine completely off the ground and sight the frame with the tractor axle, then adjust the tractor lift arms as necessary to get the frame and axle parallel.  To level the machine, from front to rear, adjust the top link while the sod seeder is sitting on flat ground until the top of the seed hopper is parallel to the ground.  After this adjustment is made, the top link should not be adjusted again.

3. Shut-down Procedures:

A. After parking the tractor, set the parking brake of the tractor, lower the sod seeder to the ground and make sure the standard shutdown procedures for the tractor are performed.

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

C. If, after being used, the sod seeder is not to be operated for some length of time, remove all material from inside the fertilizer and seed boxes (hoppers), lubricate the spreader, all chains and drive sprockets, double disc units and coulters and the inside of the fertilizer box and store the unit under a shelter, if possible, to insure long life and trouble free start-up for the next usage period.  If the unit can not be stored under a shelter, remove the rubber seed and fertilizer tubes, and all chains and store these parts indoors.

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, should 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 sod seeder, it is important that the operator perform all the shutdown procedures for the tractor at the end of the workday.






5.
True
False
Leveling the sod seeder is critical when attempting to achieve optimum equipment performance.  Leveling procedures are most commonly conducted during the pre-start phase of equipment maintenance procedures.






6.
True
False
To level the sod seeder from side to side, adjust the top link until the unit is sitting level with the ground.






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 sod seeder should be lubricated daily.






9.
True
False
At the end of seasonal use, the sod seeder 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 work week.

Answers:

1. True

2. False

3. True

4. True

5. False

6. False

7. True

8. True

9. True

10. False

Equipment Operations

The sod seeder is a piece of equipment that mounts to the hydraulic three-point linkage of a tractor, (65 horse power engine or greater), used to apply fertilizer and/or seed into established grass vegetation stands or prepared seedbeds with minimal disturbance to the soil surface.  By lowering the tractor’s hydraulic lift to obtain the desired seeding depth, output is produced by a ground driven “drive” coulter which works independent from tractor ground speed or tractor engine speed (RPM).  Equipped with different sized seed hopper boxes, the sod seeder is capable of applying a variety of different seed types into the soil.  The large or grain hopper is equipped with an internally fluted, adjustable metering device.  This seeder will accurately meter out small grains as wheat, rye, or oats.  The small or “grass seed” hopper is actually a legume box equipped with an externally fluted, adjustable metering device.  This seeder allows accurate and positive seed flow of small dense grass seed.  Light, fluffy or trashy seed will not meter in either of these boxes.  For lighter seeds the native grass box is used.  Seed displacement from the seed hopper box(es) to the ground surface is via rubber tubes into a furrow or slit created by coulters proceeding the double disc openers.  Seed to soil contact is produced by a press wheel that follows the double disc openers.

Once preliminary adjustments have been made the sod seeder is ready to be calibrated to insure the application of the desired seeding rate.  To initially set the seeding rate of the sod seeder, locate the seed variety in the seeding rate chart found in either the equipment manual or inside the hopper.  Next, find the desired rate in pounds per acre on the manufacturer provided chart.  If the sod seeder is equipped with different size seed hoppers, choose the chart for the proper seed hopper (large, small, or native grass).  Since the sod seeder measures volume and not weight, variation in size, type, variety, moisture content and kind make it impossible to predict exact seed rates.  Variations in seed size, moisture, and machine slippage due to soil conditions will affect the seed rate.  Therefore, the seeder settings for pounds per acre should be used only as a guideline or approximate settings.  To achieve exact pounds per acre, fill the box level full, plant a measured area, and carefully weigh the seed required to refill the box to level full.  Then adjust the seeder setting to compensate for any variations between the rate desired and the amount actually planted.  For very low seeding rates, sometimes it is desirable to catch the output of each seeder unit in a plastic bag and weigh the amounts dispensed after pulling the unit over a carefully measured area.  Then adjust the seeder setting to compensate for any variations between the rate desired and the amount actually dispensed.  Any rate setting adjustment should be made in accordance with the directions for such adjustments found in the equipment manual.

Upon completion of calibration, the sod seeder is ready for field use.  Upon arrival at the area to be seeded, fill the hopper and select the correct gear for the tractor’s forward speed.  Next increase the tractor’s RPM and lower the sod seeder as the tractor’s forward ground speed is started.  Check to insure that the desired working depth is being achieved and make any final adjustments at this time.

Each seedbed presents different circumstances and varies according to moisture content, soil type, vegetation type and content, and a host of other factors.  The sod seeder must be adjusted to each individual seedbed with sufficient weight and proper accessories to place the seed at the optimum planting depth.  Generally, weight is the key to depth of seed placement.  The depth of seed placement is governed by the depth at which the coulter running in front of the double disc opener penetrates the ground.  During normal operating conditions, the coulters should flex noticeably only when an obstruction is encountered.  If the seed placement is too shallow, add sufficient weight to the machine to obtain coulter penetration to the depth desired.  Weight should be added to the frame, as nearly as possible, over the coulter attachment point, since this will effect maximum coulter penetration and keep the added weight close to the tractor to prevent overloading when lifting the machine at the end of the seedbed.  In some cases involving soft ground, it may be necessary to carry a part of the weight of the sod seeder on the three-point hitch of the tractor by adjusting the draft control to prevent the coulters and hence the seed placement from being too deep.  This sometimes occurs even with no additional weight on the machine.

Once the coulters have been adjusted to penetrate to the desired depth, the pressure rods on the double disc openers should be adjusted to provide just enough tension to place the double disc opener into the soil cut by the coulter.  Additional pressure exerted on the double disc will not cause it to run any deeper than the bottom of the coulter slot, however, more pressure than necessary on the double disc opener may prevent the unit from moving freely and clearing obstructions, as well as cause structural failure of the double disc assembly.  Any adjustment to the spring loaded drive coulter, the spring loaded coulters, or the spring loaded double disc openers should be made in accordance with the directions for such adjustments found in the equipment manual.

Examine the rubber seed tubes.  Under operating conditions, these seed tubes should be stretched as nearly straight as possible insuring that all wrinkles are removed from the inside of the tube to allow smooth seed flow.  Seed hoppers should be filled in the field.  Transporting the unit with seed hoppers full causes the seed to pack, resulting in improper feeding and possible damage to the drive and seeders.

Frequently the sod seeder is used in an operation not requiring all the driven components (grain box, fertilizer box, grass seed boxes, or native grass box).  Any unused drives should be disengaged to eliminate unnecessary wear.  Disengage the shaft of those items not being used by removing the appropriate drive chain.

The speed of the operation of the sod seeder is directly related to the soil and condition of the area to be seeded.  Generally, the harder and more uneven the terrain, the slower the operating speed will be.  As speed increases, the spring-loaded coulters have a tendency to ride out of the ground as well as throw dirt to the side.  The double disc openers also have a tendency to bounce out of the ground and vary seed placement.  In favorable operating conditions, maximum speed should be considered about 4 to 5 miles per hour.  As conditions deteriorate, a slower speed should be used.  Always raise the unit before turning and at no time should it be lowered while the tractor is turning.

Work Exercise #3

Sod Seeder Operations

Answer the following questions by circling the correct answer.

1.
True
False
The mechanical action of the sod seeder is produced by the tractor’s PTO.






2.
True
False
The sod seeder is designed to deliver fertilizer and/or seed into established vegetative stands or prepared seedbeds with minimal disturbance to the soil surface.






3.
True
False
The output of seed or fertilizer is produced by a ground driven coulter, which applies the same amount regardless of the tractor’s ground speed or engine speed (RPM).

4.
Under favorable operating conditions, maximum speed of operation should be considered about ___________.

A. 2 to 3 MPH

B. 4 to 5 MPH

C. 6 to 8 MPH

D. Greater than 8 MPH




5.
To insure that desired rates are being applied, the sod seeder, must be _______ prior to field use.

A. Leveled

B. Lubricated

C. Calibrated

D. Sterilized

Answers:

1. False

2. True

3. True

4. B

5. C

INSTRUCTOR’S GUIDE FOR

THE SOD SEEDER

CLASSROOM WORK

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

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

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

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

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

5. 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.

1. Pre-start

2. Operations

3. 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


SOD SEEDER CERTIFICATION TEST

Trainee must demonstrate the following skills:

1. Knowledge and skill in preventive maintenance.

A. Pre-start checks

B. Pre-operational checks

C. Shut-down procedures

D. Operations check

2. 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

Sod Seeder

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 check hydraulic pumps and hoses for leaks.





______
6.
Operator greases and lubricates the attachment and checks the oil level of the gearbox.

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 operating speed for seed placement and site conditions.





______
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:












Sod Seeder


