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Objective


This skill block is designed to familiarize the trainee with the safe operation of specialized mowers for NCDOT.


The trainee must review the material contained within this manual, satisfactorily complete the Equipment Training Guide Test, and complete on-the-job training to the supervisor’s satisfaction before receiving credit for this skill block.


This skill block is designed to provide a general overview of the safe operation of specialized mowers.  The Trainee should be aware that each Division may have different types of specialized mowers.  In addition to this manual, the trainee should refer to the operator’s manual [manufacturer’s guidelines] for the specific brand of mower they use.  

Specialized mowers (for purposes of receiving credit for this skill block) are defined as having a mowing deck of 48 inches or greater and an engine size greater than 10 horse-power.  
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@ Stop mowing if persons are not clear of thrown objects.

® Do not stand on or near machine when in operation.
® Do not operate with deflectors or guards removed.
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INTRODUCTION



Highway beautification in North Carolina came to the forefront in the mid-to-late 1980’s with the inception of the NCDOT Wildflower Program and The Federal Enhancement Beautification Program.  These two programs receive outstanding public support and require higher landscape maintenance standards than traditional right-of-way maintenance.



Specialized mowers are used around wildflower beds, beautification projects, rest areas and behind curb and gutter areas.  Specialized mowers are more maneuverable than traditional riding mowers and tractor mounted mowers.  They achieve a higher quality appearance without the use of more labor intensive string trimming.  Specialized mowers are characterized by having a mowing deck of 48 inches or greater with an engine size greater than 10 horse-power.  Extra training and care are needed to safely operate and maintain specialized mowers. 



The objective of this equipment training guide is to provide the student with a basic understanding of the specialized mower in the following areas:

1.  Safety

A.  Operator

B.  Equipment

C.  Mowing Operations

D.  Transporting

2.  Basic Operations

3.  Equipment Maintenance

A.  Pre-Start

B.  Shut Down

C.  Preventative



The student should be aware that each department may not have the same make or model of specialized mower.  The student must learn to use the equipment training guide, operator’s manual, and any other available training guide to become familiar with the mower before beginning on-the-job training.
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Working safely is a condition of employment.  The following precautions help to prevent accidents while operating equipment.  A safe operator is the best operator.  Most accidents can be avoided by observing certain precautions.  Read and take seriously the following precautions before operating any equipment in order to help prevent accidents.
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Dressing for the Job
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When operating equipment, wear comfortable clothing that is relatively snug-fitting.  Loose fitting clothing or items that 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, hearing protective devices, gloves, and hard hats as denoted by policy and as recommended by your supervisor.

MOWER PRECAUTIONS


Preventive maintenance and servicing will extend the life of the mower.  Several items are to be checked on a daily basis.  These items include:

Tire Pressure
Seat & Seat Belts
Air Cleaner

Water (Coolant)
Blades
Horn

Oil
Hydraulic Fluids
Parking & Service Brakes

Grease Fittings
Drive Belts
Back up Alarm (if equipped)

Battery Connections
Safety Guards & Shields
Fuel

Safety Lights & Signs
SMV Signs
All Nuts, Bolts & Screws
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If any of these previous items are not in proper condition they should be reported to your supervisor and corrected before using the mower.  Most mowers have an hour meter.  Check the hour meter regularly and have the Equipment Shop service the mower regularly.  Also, check the fire extinguisher and first aid kit on a regular basis.  These two items should be on the work site at all times.  Should the mower need any repairs or adjustments, first make sure all moving parts have stopped and the mower is secured with a safety stand or safety chain.

· Check the frame for cracks and loose bolts.

· Hoses should be inspected daily and leaks reported to the shop.  Hoses should also be inspected during pre-trip inspections.  Frayed, torn, or crimped hoses may rupture and spray boiling oil onto operator and cause serious bodily injury from scalding.  Boiling oil may also spray onto hot mower parts and catch fire with the potential of severe burn injury or death.

Safe Operating Procedures

(See Workplace Safety Manual SOPS 12A - 9, 12A - 18, 12A - 24 and 12B - 29 for related information)
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· Remember:  SAFETY FIRST - BE ALERT!
· Operators shall wear seat belts and/or shoulder harnesses as provided. Always wear approved seatbelts whenever the mower is running.  Seat belts must be provided and worn if roll over protection (ROP) is in place.
· Operators shall perform a pre-operational check of their equipment.  Operators shall be familiar with the operator’s manual and promptly 


report needed repairs.  Do not use any equipment that is unsafe.

· Supervisors shall verify that operators are capable and qualified to operate their specific type of specialized mower.

· Wear appropriate personal protective equipment consistent with the hazard.  Do not wear loose 

clothing.

· Beware of traffic and traffic patterns when driving around guide markers, signs, culverts, etc. or anytime machine encroaches on the travel lane.  
Make a visual inspection of the work area before beginning mowing.  Don’t mow too closely to fences and be alert for utility pole guy wires, ropes, cables and concrete right of way markers.  Look for hidden holes or washouts.  When operating the mower, be aware of protruding or overhanging objects or limbs.  Avoid containers with liquid contents.

· Before transporting the equipment, ensure that the Slow Moving Vehicle (SMV) sign, warning lights and reflectors are clearly visible.

Use extreme care when operating mowers on slopes.  Slow down on slopes and reduce speed accordingly when turning.  Never turn sharply on slopes or operate at high speeds.  Stay off slopes that are too steep as directed by your Division Roadside Environmental Engineer..  When mowing inclines, mow across the incline, rather than up or down the slope.

· Use extra caution in rough or bumpy areas to prevent overturn and possible crushing injury or death.

Use slower operating speeds in rough terrain.

· When mowing downhill use caution on wet grass as brakes are less effective.

· Operators shall never allow a machine to coast downhill with its transmission in neutral.

· Before leaving the mower seat, always disengage the Power Take Off (PTO).  Turn the mower engine 


off, and wait for all moving parts to stop.  Place the mower shift lever into a low range gear or park to prevent the mower from rolling.  Do not dismount a mower unless the motor is off, the blades have stopped and the brake is set.

· Shut the mower off when performing equipment repair activities.  
Never work under a mower unless it is properly secured with a safety stand or safety chain.  Use lockout (‘tagout’) procedures and stay clear of moving parts (i.e., cables, shafts, belts, and flywheels).

· Keep mower adjusted to proper height above the ground to prevent throwing debris.

· Keep work site clear of pedestrians.  Stop the mower if pedestrians 
are close enough to be hit from debris being thrown by the mower.

· Make sure all shields, covers and guards are in their proper place and are secure.  Ensure the debris guard is in place and in good condition.

· Never operate with mower deck raised above the manufacturer’s recommended mowing height.  


An elevated mowing deck increases the danger of a thrown object.

· Use caution not to place equipment in locations where it is subject to getting stuck.  In the event the 


mower becomes stuck and immovable, do not attempt to pull it out yourself.  Always contact your 


Unit’s Equipment Shop for appropriate assistance.

· Plan ahead to minimize the need for backing.  Always check to the rear before backing and use an observer when available.  Dismount the vehicle, if necessary, to assure proper clearance to the rear.


· Use proper tools, pins, PTO shafts, etc. for hook-ups.

· Be aware of crushing or pinching hazards when using, adjusting or moving the mower.  Respect the sharp knives and blades on mowers.  Keep fingers clear when folding up the mower for transport.  Only service or repair knives or blades when the mower is off.

· When mounting or dismounting equipment, use steps and handholds provided.  Do not jump from 


the vehicle.  Never mount or dismount a moving mower.  Operate the mower controls from the 

mower seat only.  No one other than the operator should be on the mower.

· Never attempt to remove entangled debris while the mower 

is running.

· Use paper or cardboard to check for leaks.  Never use your bare hands.  Gloves and safety glasses should be worn.  If oil penetrates the skin, injury may occur.

· Check the mower’s safety devices daily.

· Make sure the seat is properly secured to machine.


· Use mower only for its designed purpose.

· When refueling, make sure the engine is off and is cool.

      When possible, refuel the mower at the end of your shift. 

WORK EXERCISE #1

PLEASE CIRCLE THE CORRECT ANSWER(S):

GENERAL SAFETY QUESTIONS

1)  When operating a mower, your clothing should be:

a)  any clothing that is comfortable

b)  comfortable clothing that is relatively loose fitting

c)  comfortable clothing that is relatively snug fitting

d)  these are no specific clothing requirements

2)
It is okay to refuel the mower while running in order to save time.

a)  True
b) 
False

3)
Mowing on slopes is sometimes necessary.  Which of the following apply?

a)  mow slopes at a slower speed

b)  mow slopes in up and down patterns

c)  stay off of steep slopes

d)  all of the above

4)
Slow moving vehicle (SMV) signs are not required for specialized mowers.

a)  True
b) 
False

5)
How many people are allowed on the specialized mower?

a)  the operator and one helper

b)  only the operator

c)  3- one with the weedeater, one to pick up trash, and the operator

d)  as many as can securely hold on

6)
If pedestrians are close to the specialized mower you should stop the mower.


a)   True

b)  False

7)
Safety devices on the mower should be inspected at what intervals?

a)  monthly

b)  weekly

c)  daily

d)  hourly

8) A visual inspection of the work area before beginning to mow will help the operator to:

a) determine gear ratios to use

b) spot debris and hidden dangers in the mowing path

c) use a slow moving sign

d) none of the above

MOWING OPERATIONS


In this section you will learn the proper operation of your mower.  Remember that all DOT specialized mowers are not the same, but basic principles apply to all.  Always consult the operator’s manual for procedures specific to your department’s mower.


No matter what sort of operation you may be engaged in, specialized mowers are powerful machines and must be treated with respect.  Negligent or unsafe practices can injure, cripple or even kill.  Specialized mower accidents are expensive in terms of equipment repair costs, down time, and loss of man hours due to operator injuries.  As a Roadside Environmental operator, always think about safety before an accident happens.


ALWAYS THINK SAFETY!


By following the safety tips and operating procedures described in this book and in your equipment’s operator’s manual, most accidents will be avoided.  You will also be able to do a professional mowing job with a minimum of wear and tear to the specialized mower. 


When operating a specialized mower your responsibilities are well defined.


First- You are responsible for your own safety, that of your coworkers, any pedestrians in the area, and any member of the motoring public with whom you may come in contact.



Second- You are responsible for the protection of any public or private property.  By careful and sensible operation of your mower, you can help the DOT avoid spending thousands of dollars a year for damage claims including: injuries of private citizens, broken car windshields, shattered store front or residential windows, smashed mail boxes, broken utility pole guy wires, broken telephone boxes, destroyed fencing, trees, and shrubs.


Third- You are also responsible for proper preventive maintenance and servicing of the mower.  This will extend the life of the equipment, lessen the repair down time, and maximize the use of DOT equipment at the lowest possible cost.

REMEMBER -SAFETY FIRST - STAY ALERT !


Once you have performed the daily preventive maintenance and you are satisfied that the equipment is in good working condition, only then should you transport the mower to the work area.  Because of their size, specialized mowers are normally transported on small trailers.

Operators should inspect the “pintle hook” or the “ball & latch” of the trailer to ensure they are secure before towing any equipment.


Be sure the mower is properly loaded and secured using only approved chains and load binders.  Safety chains are to be used on any attachments in tow.  Be sure the safety chains are the proper size and are attached securely.  Before loading the mower be sure that the trailer bed and ramps are clear of debris.  Make sure the tilt beds or ramps are secure before putting the trailer in use.  Always be sure to hook/unhook and load/unload the trailer on level ground.  After the mower is loaded be sure all lights and warning devices on the trailer are properly working and in plain view of the motoring public.


When you arrive at the work area, set up and secure “Mowing Ahead” signs and keep them properly spaced as determined by the Engineer.  You should not start mowing until signs are in place.  After unloading the mower and before you begin to mow, be sure all safety guards and shields are in their proper operating positions.  Visually inspect the area you are to mow for any objects (i.e., trash, culverts, rocks, wires, etc.) that may be safety hazards.  Be sure your clothing is appropriate for the job.  This includes clothing that fits well with no potential for getting caught in any moving parts of the mower.  It also includes all proper safety apparel, (i.e., vest, goggles, shoes, and when required - hearing protection).  If the mower has a roll over protection (ROP) structure you will have to properly adjust the seat and safety belt.


While mowing, keep your feet either on the floorboard or proper pedals.  Do not allow your feet to hang from the sides of the mower.  You are responsible for keeping the mower under control at all times.  This means a safe speed must be observed.  Drive only as fast as conditions allow.  Mowing too fast is a leading cause of accidents.


Be observant while mowing.  Watch for persons and animals in the immediate area on all sides of the mower.  Rotary mowers are capable of throwing objects great distances.  Also, be aware of trash, culverts, ditches, fences, utility boxes, guide wires or any other object that may threaten the stability of your mower.  While mowing on slopes, be sure to mow across the incline rather than up or down the slope.  Never turn sharply on a slope or operate at high speed as this will increase the possibility of roll over.  Another situation that can be dangerous is wet grass.  Braking distances need to be increased when wet conditions exist.


When mowing is complete, disengage the mower, turn the engine off, and allow all moving parts to stop before leaving the operator’s seat.  Never jump from the mower.  When mounting or dismounting the mower, always use the steps and handholds provided.  A complete inspection of the mower should take place before loading it to transport to another work area.  Grass and other debris may become lodged in the engine areas or other places that can cause danger or harm to other motorists.  Proper tools should be used to remove the debris to prevent injury to your hands or arms.

WORK EXERCISE #2

MOWING OPERATIONS AND PRECAUTIONS

ANSWER THE QUESTIONS BELOW BY MARKING TRUE (T) OR FALSE (F)

1)  ______All DOT Specialized Mowers are identical.

2)  ______When operating a specialized mower, the operator should always think of safety.  

3)  ______A specialized mower operator is responsible for only his safety.  

4)  _______A specialized mower operator is responsible for getting the maximum use of DOT 
equipment at the lowest cost.   

5)  ______You should transport the mower to the work area and then perform the daily preventative

maintenance. 

6)  ______Safety chains are required on any trailer. 

7)  ______At the work area, start mowing and put up “Mowing Ahead” signs as you get to them.  

8)  ______Mowing too fast is a leading cause of accidents.    

9)  ______Rotary mowers are capable of throwing objects great distances.  

10)  ______When finished mowing in an area, jump from the mower and clean debris from the mower 

before it stops.

11) Which of the following need to be checked on a daily basis:


____ Tire Tread Depth



____ Blades


____ Safety Lights and Signs



____ Oil Level


____ Safety Guard and Shields


____ All Nuts, Bolts and Screws


____ Coolant Level




____ Paint Chipping


____ Hour Meter




____ Parking & Service Brakes

12) Fire extinguishers and first aid kits should be on the work site at all times.

a)  True

b)  False

13) Report any items checked daily that are not in proper condition to your supervisor at the end of 

the day after you have finished mowing.

a)  True

b)  False

14) Repair the mower while it is still running in order to save time.

a)  True

False

b)  ANSWERS TO WORK EXERCISES
Work Exercise #1

1.  C 

2.  B

3.  A

4.  B

5.  B

6.  A

7.  C

8.  B

Work Exercise #2

1.  F

2.  T

3.  F

4.  T

5.  F

6.  T

7.  F

8.  T

9.  T

10.  F

11.  Safety lights and signs, blades, oil level, coolant level, parking & service brakes, safety guards & shields, all nuts, bolts & screws

12.  A

13.  B

14.  B

INSTRUCTOR’S GUIDE FOR 

SPECIALIZED MOWER


The instructor is responsible for ensuring 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 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 student receives assistance.

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

ON-THE-JOB TRAINING REQUIREMENTS


Now that the self-study work is complete, the student may begin on-the-job training with this equipment. 


The first phase of 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.  Pre-operation

3.  Shut-down

4.  Operate mower

The first phase of on-the-job training should be a minimum of 1 day for the specialized mower.

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 one month (or until the supervisor feels that the trainee is competent).  During this time the instructor should correct any mistakes 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 recording in the trainee’s file.  At this time the certificate of completion will be issued to the trainee.

Trainee___________________________________

Instructor_________________________________

Date_____________________________________

SPECIALIZED MOWER 

INSTRUCTOR CERTIFICATION TEST

Trainee must demonstrate the following skills:

1.  Knowledge and skill in preventive maintenance.

A.  Pre-start checks

B.  Pre-operational checks

C.  Operations

D.  Shut-down procedures

2.  Knowledge of and skill in equipment operation.

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

Pre-Start Inspection

______ 1. Operator conducts visual inspection of mower

______ 2. Operator checks all fluid levels

______ 3. Operator checks for loose or missing guards

______ 4. Operator checks all bolts and nuts to assure they are in place and in good condition

______ 5. Operator checks blades to assure they are sharp and in good working condition

______ 6. Operator checks engine compartment for leaks, loose belts, and proper battery connections

______ 7. Operator checks hydraulic pumps and hoses for leaks

______ 8. Operator checks tires for pressure and cracks

______ 9. Operator checks all grease fittings

______ 10. Operator checks seat and seat belts

______ 11. Operator checks that Caution and SMV signs are properly mounted and in good visible 

condition

______ 12. Operator checks that all drive belts are in good condition

Comments______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Pre-Operation

______ 1. Operator listens for any unusual noises

______ 2. Operator checks all warning lights

______ 3. Operator checks that all deck moving parts are working properly

______ 4. Operator checks parking and service brakes

Comments _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Operations

______ 1. Operator knows location and functions of all of the control levers.

______ 2. Operator makes certain the area is clear of bystanders before engaging rotary blades.

______ 3. Operator is able to mow around obstructions (signs, plant materials, guardrails, guidewires,

etc.)
______ 4. Operator is able to select the proper gear range for area being mowed

______ 5. Operator periodically checks to see that the mower is doing its job and that no obstructions or 
debris is caught along the front or under the mower

Comments_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Shut-Down Procedures

_______ 1.  Operator checks to see that the mower is in good condition and free from any damage

_______ 2.  Operator checks for any leaks

_______ 3.  Operator checks condition of blades and belts

_______ 4.  Operator does visual inspection of mower and all safety guards

_______ 5.  Operator cleans mower by either sweeping or washing

Comments______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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