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Objective

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

1.  Equipment Safety

2.  Instruments, Controls & Parts

3.  Preventative Maintenance Checks

· Pre-start

· Pre-operations

· Shut-down

4.  Basic Operations

5.  Towing

The student should be aware that each division roadside environmental crew may not have the same make of Mulch Blower.  It will be up to the student 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 Mulch Blower before beginning on-the-job training.

Safety
[image: image1.wmf]
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 for 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.
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DRESSING FOR THE JOB
[image: image3.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, hearing protective devices, and hard hats as denoted by policy and as recommended by your supervisor.
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EQUIPMENT SAFETY ACCESSORIES

1. Lights

A. Brake Lights

B. Turn Signal Lights

C. Safety light.


2. A Slow Moving Vehicle (SMV) symbol must be installed on the rear center part of the Mulch Blower to alert following vehicles of slow speed.

3. Safety shutdown switches on transition doors.

4. Automatic reverse pressure switch.

5. A break away switch and safety chains are provided in the event the Mulch Blower becomes disconnected from the towing vehicle.  The break away switch shuts down the Mulch Blower, if in operation.

6. A first aid kit should be stored on the Mulch Blower or be available at the worksite.

7. A fire extinguisher should be on the Mulch Blower or be available at the worksite.
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SAFE OPERATING PROCEDURES
(See Workplace Safety Manual SOP 12B-17 for related information.)

1. Operators shall perform a pre-operational check of their equipment, be familiar with the operator’s manual, report needed repairs promptly.  Do not use any equipment that is unsafe.

2. Operators should make a visual inspection of work area prior to beginning work.  Make sure the area to be mulched is clear of people, other equipment and vehicles.

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

4. Wear appropriate personal protective equipment consistent with the hazard.  Eye and ear protection is required.

5. Never attempt to start or operate the machine except from the operator’s station.

6. Do not use the Mulch Blower unless all shields, covers and guards are in proper place and secure.

7. Keep height of the nozzle discharge chute properly adjusted.

8. Keep chain drive and motor rpm’s adjusted only to amount needed for proper mulching application.

9. Stay clear of all moving parts such as shafts, belts, drill, flywheels, fans, etc.  Do not wear loose clothing or safety vest.

10. Be careful of footing when feeding Mulch Blower.

11. Watch for flying debris during mulching operations.  Be aware of wind direction and try to work upwind.  Restrict usage during high winds.

12. Be aware of lifting injury during hook-ups of heavy attachments.  Get help when needed.

13. Ensure safety chains are hooked before towing.

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

15. Ensure engine is off and key removed before cleaning, adjusting or repairing. 

16. When mounting or dismounting equipment, use steps and handholds provided.  Do not jump from the vehicle.  Dismount only after all movement stops.

17. Always stop engine before refueling machine.  Do not refuel the machine while smoking or when near open flames or sparks.

18. Keep the equipment clean.  Check radiator cooling fins weekly and clean as needed.
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Frequently Used Hand Signals

An operator and a signal person use the hand signals.  A signal person is used for safety purposes to assist the operator in seeing behind and in front of the vehicle.
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I will be directing you
Start Engine
Move Forward

(Palms In)
Move Back

(Palms Out)
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Move Forward

My Right

(Palms In)
Move Forward

My Left

(Palms In)
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Move Back

My Right

(Palms Out)
Move Back

My Left

(Palms Out)
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Go This Far
Kill Engine
Stop

FREQUENTLY USED HORN SIGNALS

Below is a list of horn signals used by operators and drivers whenever standard safety hand signals can not be used.

· One (1) beep of the horn = STOP

· Two (2) beeps of the horn = GO AHEAD; YOU’RE DONE
· Three (3) beeps of the horn = PROCEED BACK
[image: image31.jpg]




Work Exercise #1

Safety

Answer the following questions by circling True or False

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

Adequate eye and ear protection must be worn when operating the Mulch Blower.







3.
True
False

A Slow Moving Vehicle sign is not necessary on the Mulch Blower.







4.
True
False

Turn signals are not necessary on the Mulch Blower as long as it has brake lights.







5.
True
False

Do not wear loose clothing when operating the Mulch Blower.







Answer the following questions by circling the correct letter.

6. Horn signals are frequently used by operators/drivers when hand signals can not be used.  Three beeps of the horn means what?

A.  Go ahead, you are done.

B.  Proceed back.

C.  Stop.

D.  Move forward.

7. The mulch blower must be equipped with which of the following?

A.  Horn

B.  Slow Moving Vehicle sign.

C.  Brake lights and turn signals.

D.  All of the above.

Work Exercise #1 (Continued)

8. A mulch blower operator must wear which of the following?

A.  Comfortable, snug-fitting clothing.

B.  Safety glasses or goggles.

C.  Hearing protective devices.

D.  All of the above.

9. A _____________ should be stored on the mulch blower or available at the job site.

A.  fire extinguisher

B.  first aid kit

C.  Both A and B.

D.  None of the above.

10. If using a hand signal with hands held out in front of you and not above your head with the palms facing towards the operator, this lets the operator know:

A.  To move back.

B.  To start the engine.

C.  To stop.

D.  To kill the engine.

Answers

1. True

2. True

3. False

4. False

5. True

6. B

7. D

8. D

9. C

10. A

Equipment Instruments and Controls

In order for you to understand the instrument panel of a Mulch Blower, it is important to understand certain instruments and controls.  It must be realized that the list below does not represent all the Mulch Blowers in each division.  You may, therefore, need to study the operator’s manual for the Mulch Blower that you plan to use.
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1. Tachometer - Indicates the engine revolutions per minute (RPM).

2. Oil Pressure Gauge - Indicates the engine oil pressure.  If the gauge needle does not rise above the minimum engine oil pressure specification of 100 kpa (1 bar) (14.0 psi) within 5 seconds, stop the engine and determine the cause.

3. Water Temperature Gauge - Indicates the engine temperature.  The pointer in the red area indicates overheating.

4. Horn – This engine has a safety system that will sound the horn if the engine oil pressure drops below 7 psi or if the coolant temperature reaches 225 degrees.

5. Ammeter Gauge - Indicates electrical current (AMPS).  Under normal operation, a (+) charge should be indicated.

6. Key Switch - Has four positions.

· Accessory

· Off

· On

· Start

When the switch is released from the “start” position, a spring inside the switch returns it to the “on” position.

7. Reset Button – A safety feature which must be depressed while starting the engine and held until the oil pressure builds to operating pressure.

8. Throttle – Used to control engine speed.  The handle is pushed inward to decrease engine speed, and outward to increase engine speed.

9. PTO Clutch – Push handle forward to engage PTO clutch and pull handle rearward to disengage PTO clutch.

10. Feed Mechanism Control – From the neutral position pull the handle rearward to engage the feeding system.  To increase the speed, continue to pull the handle rearward.  From the neutral position, push the handle forward to reverse the feed system.  To increase the speed, continue to push forward.

MULCH BLOWER COMPONENTS

[image: image20.wmf]
1. Nozzle Discharge Assembly – Mulch is discharged through the assembly.  The operator can rotate the assembly side to side and/or up and down to provide uniform coverage of mulch.

2. Control Panel – Location of gauges and controls

3. Seat – Operator’s station.

4. Feed Chute Extension – Straw bales are placed on the feed chute before entering the mulch blower.

5. Feed Chain Assembly – Mechanism which physically transports the straw bales to the fan and beater chamber.

6. Tongue Assembly – Attachment that hooks onto towing vehicle.

7. Safety Chain - Safety devices used in case the tongue assembly becomes disconnected from pintle hook.

8. Jack Assembly - Used to adjust height of tongue assembly during hook up procedures.

Work Exercise #2
Terms and Definitions

Answer the following questions by circling True or False.

1.
True
False

The reset button has to be depressed while starting the engine in order for the engine to start.







2.
True
False

The key switch has three positions - accessory, on, and off.

Answer the following question by circling the correct letter.
3. This meter indicates the engines RPM.

A.  Ammeter

B.  Odometer

C.  Tachometer

D.  PTO  Clutch

4. Which of the following is used to control engine speed?

A.  Choke

B.  Throttle

C.  Feed Chute

D.  None of the above

5. The nozzle discharge assembly performs which of the following functions.

A. Moves up and down in direction

B. Moves side to side in direction

C. Discharges mulch material

D. All of the above

Answers

1. True

2. False

3. C

4. B

5. D

EQUIPMENT MAINTENANCE OPERATIONS

Preventive Maintenance Forms

Now it is time to conduct a thorough preventive maintenance inspection of the equipment.  The importance of the procedure as you already know is to provide a level of safety and security to both you and the Division of Highway, as well as the taxpayer that shares the highways with you.

The Daily Inspection Checklist is a formal inspection sheet that gives the operator a sequence of items that should be checked daily.  This form is to be given to your supervisor at the end of every two weeks.

A second form, the (ED-EMR-1) “NCDOT Equipment Repair and PM Order”, is to be filled out and given to the Equipment Shop whenever there is a need for maintenance and/or repair to be made to your vehicle.

Therefore, before beginning work you will perform a pre-start and pre-operation inspection.  Remember that when you conduct this inspection, you will be required to have the “Daily Inspection Checklist” and the “NCDOT Equipment Repair and PM Order” forms.  For more information on those two forms, review the next four pages.
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Preventive Maintenance Forms

The “NC DOT” EQUIPMENT REPAIR AND PM ORDER”, commonly known as EMR, is to be filled out and given to the Equipment Shop whenever there is a need for maintenance and/or repair to be made to the equipment.  When the EMR book is complete, present it to the shop foreman, and he will give you a new book.  Review this form before operating the equipment.
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DESCRIPTION OF NC DOT EQUIPMENT REPAIR AND PM ORDER

ITEM NO.
ITEM TITLE
DESCRIPTION





1
Shop Number
The assigned shop number.





2
Vehicle Number
The seven digit DOT identification number.





3
License Number
The assigned license number.





4
Work Source
The primary reason the repair is being performed.  A work source must be indicated on all repair orders.  Only one item may be indicated.  The item indicated should be the most pertinent to the cause of the repair.





5
Meter Reading
The meter reading in miles or hours of the unit of equipment reporting trouble.  Do not use tenths of miles or hours.





6
Year
Year model of the vehicle.





7
Make and Model
Give the common identification, such as Galion T-500 Grader or 1973 Dodge 1/2 Ton Pickup, etc.





8
Agency
Used for different departments such as Roadside Environmental or Maintenance.





9
Emergency Repair
This space should be checked if the repair is of an emergency nature, i.e., when the equipment is in a condition that can cause damage to life or property - OR - if immediate action is required.  Major equipment and the loss of the use of the unit of equipment could be extremely costly.





10
Scheduled Repair
Check if repair work is scheduled from the Equipment Maintenance Report of the operator and detected during PM inspection, Field Inspection, State Safety Inspection, or the Wash and Grease Inspections.





11
Convenience Repair
Repair can be done at the shop or user’s convenience.





12
PM
Preventive Maintenance (Minor, Major PMs) - Taking in for PM.





13
Unqualified Operator
Problems due to an unqualified operator.





14
Non/Fleet/Eq.
Not DOT equipment.  When equipment other than DOT equipment is being repaired.





15
Accident
When doing accident repairs.





16
Building Repair
When working on buildings or facilities.





17
Repair Authorization Number
Used by outside agencies such as Correction, Agriculture, etc.





18
Attention Required
The user supervisor or his operator will provide as much detail as possible regarding the mechanic’s failure or problem.  Also, he will show that the unit is due for a PM Inspection, etc.





19
Is Equipment Operable?
Is the piece of equipment operable?  Circle yes or no.  If no, fill in the time the shop was notified.





20
Date:  Month, Day, Year, and Time
Date and time the equipment is received.

ITEM NO.
ITEM TITLE
DESCRIPTION

21
Promised
Date and time the equipment is promised to be finished.





22
Department
The department number.





23
ASSIGNED TO
Name of the person the piece of equipment is assigned to.





24
Delay Reason
Reason for a delay in repair.





25
Completed
Date and time the equipment repair or service is completed.





26
Phone
Give a phone number where the operator can be reached if there is a question about the equipment.





27
Code
Code in reference to a delay.





28
Remarks
Any remarks you have about the equipment that is down.  (In reference to the code cited for a delay.)





29
Received
Time the equipment is removed from service.





30
Signature
The user’s or supervisor’s signature.





31
Labor
When there is not enough room in the shop to repair the equipment or there is a delay due to labor.





32
Parts
Waiting on parts.





33
Inprogress
Repair or service is in progress.





34
Equipment Time Down
For interdepartmental use.  The time the equipment is down.





35
Hours
For interdepartmental use.  The time it took to repair or service the piece of equipment.





36
User Notified Complete
When the user is notified that the equipment repair job is complete.





37
Repairs Performed
A complete description of the repair actually performed on the unit of equipment in as much detail as possible.





38
Repair Code
Code assigned to the specific repair.





39
Estimated Hours
An estimate of the amount of hours it will take to complete the repair or service job.  It is only an estimate.





40
Actual Hours
Actual hours it takes to complete the repair or service.  It may be more or less than the estimated hours.





41
Travel Road/Miles
Travel recorded in miles when getting the repair or service done for the equipment.





42
Chasing Parts/Hours
Amount of time in hours it took to obtain parts for the repair or service.





43
Mechanic
Mechanic who repaired or serviced the equipment.





44
Total Hours
The total of all actual hours for the repair or service.





45
Supervisor
The supervisor is the person over the mechanic that did the work on the equipment.

PRE - START
DAILY PRE-STARTING CHECKS
Do the following before starting the engine for the first time each day.

1. Oil Level and Condition:  Check engine oil level on dipstick (A).  Do not operate engine when oil level is below the ADD mark on dipstick.  Add oil at filler cap (B), as required, using seasonal viscosity grade oil.
[image: image22.wmf]

Some engines may have the oil filler cap on rocker arm cover, while others will have the filler cap on the timing gear cover.  Oil should be visually inspected for contaminating elements such as foam or condensation, which indicates a presence of fuel or coolant.  An oil and filter change should be done immediately upon discovery of contamination.
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NOTE:  ALWAYS keep oil level within the crosshatch pattern (C) on dipstick when operating engine.  Oil levels anywhere within crosshatch are considered full.

2. Coolant Level, Hoses, and Radiator:  

Check the coolant level when engine is cold.  Coolant level should be approximately 19 mm (3/4 in.) below bottom of filler neck.  Fill radiator (A) with appropriate coolant.  Inspect all engine and heater system hoses for wear, leaks, and loose hose clamps.  Never open a hot radiator.  Burns may result.

IMPORTANT:  Engine coolant must contain coolant conditioner to guard against rust and corrosion in the engine.
[image: image23.wmf]

3. Hydraulic Level:  Check the hydraulic fluid level by removing the cap (A) from the reservoir (B).  Add hydraulic fluid if fluid level is not visible.
[image: image24.wmf]

4. Belts:  Inspect fan and accessory drive belts for wear, tear, and proper tension.  Tension checks and adjustment should be made by shop personnel, yet the operator should be alert to cracking, fraying or looseness which could lead to electrical system discharge, overheating or other problems.  Check the fan for looseness:  a loose fan could mean a broken water pump, shaft, or a worn seal or bearings.

5. Batteries:

     CAUTION!  Never smoke or create sparks around batteries.  Gases generated by 

      batteries are explosive.

Check battery terminals for corrosion, and clean them if deposits are found.  Make sure wires are not worn or frayed and cable connections are tight.  Report batteries with loose terminals.

Remove vent-caps and check the electrolyte level.  Add distilled water as needed and replace the vent-caps.

Wear appropriate safety gear (gloves and goggles).

CAUTION!  Never charge a frozen or dry battery.  It may explode.

Avoid any contact with BATTERY ACID.  If external bodily contact is made with battery acid, flush the exposed area with water.  If battery acid is ingested, drink large quantities of water or milk.  Follow with Milk of Magnesia or vegetable oil.  Call a doctor or EMS immediately.  If battery acid contacts eyes, flush with water for 15 minutes, and get medical attention.

Do not short circuit the BATTERY POSTS with metal items.

To jump-start - Negative Grounded Battery

First check the vehicle owner’s manual for any special instructions.  If no special instructions apply, proceed as follows.

· Position the vehicle so that the jumper cables will reach.  Set the parking brake.  Be careful that the vehicles DO NOT TOUCH.

· Make the jumper cable connections.

1. Connect one end of the red jumper cable to the positive (+) terminal of the discharged battery and the opposite end to the positive (+) terminal of the booster battery.

2. Connect the black jumper cable to the negative (-) terminal of the booster battery and the opposite end to an engine bolthead or good metal contact point on the vehicle to be started, not the negative battery terminal.  This is an important precaution to prevent sparks which may cause an explosion.

· Check the cables to make sure they will not be in the way of moving parts when the vehicle is started.

· Start the engine of the vehicle with the good battery and run it at a moderate speed.
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· Start the engine of the vehicle with the discharged battery.

· Remove all cables in REVERSE sequence.  Begin by removing the cable from the engine of the vehicle that had the discharged battery.

6. Tires and wheels:  Visually check for cuts, unusual wear, and for proper air pressure.  Check for cracked or damaged rims and missing or loose lug nuts.  If the tire appears to be over or under inflated, take measures to correct air pressure.  Keep tires inflated according to recommendations illustrated in your operator’s manual.  Remember that under inflated tires break and wear out rapidly, and over inflated tires reduce traction, increasing wheel slippage and wear.  If the pressure in a tire is low, have a trained tire technician inflate the tire.
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Fuel Filter:  

Check the glass sediment chamber of the fuel filter (A) for water or debris.  If present, drain the filter.

NOTE:  Some engines may be equipped with metal fuel filter(s).  If so, periodically drain to remove water or debris and bleed the fuel system.

8.  Lubrication:  

Apply one or two shots of Multipurpose Lubricant or its equivalent at clutch drive shaft bearing fittings.  DO NOT over-lubricate to avoid getting oil on clutch facings.



IMPORTANT:  Lube release bearing fitting (A) daily or at 10 hour intervals for continuous operation.  Lube shaft fitting (D) at 600 hours or 1 year intervals.


A – Release Bearing Grease Fitting


B – Fitting for Side Loaded Drive

C – Fitting for In-line Drive

D – Lever Shaft Fittings

Regardless of the manufacturer, each mulch blower, in its operator’s manual has a fully illustrated guide for lubricating the equipment.  The operator should become familiar with that guide in order to maintain proper lubrication.  The operator should also be aware that some lubrication points require daily lubrication, and others require weekly lubrication.  Weekly lubrication should be performed on a scheduled basis...say, every week in accordance with the lubrication guide.  Be sure to wipe all fittings before and after greasing.

9.  Air Filter:

a) Remove wing nut and remove canister cover shown in small illustration inset.

b) Remove wing nut (A) and remove primary element (B) from canister.

c) Thoroughly clean all dirt from inside canister.  Gently pat sides of element (B) to loosen dirt.  Do not tap element against a hard surface.

IMPORTANT:  If using compressed air to clean element, do not direct air against outside of element, as it might force dirt through to inside.

NOTE:  Some engines may have a dust unloader valve (C) on the air cleaner.  If equipped, squeeze valve tip to release any trapped dirt particles.

IMPORTANT:  Remove secondary element (B) ONLY if it is to be replaced.  DO NOT attempt to clean secondary element.

d) To replace secondary element, remove nut (A) and remove element.  Immediately install a new element so dirt does not enter air intake system.
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INSPECT PRIMARY ELEMENT

a) Hold a bright light inside element (A) and check carefully for holes.  Discard any element which shows the slightest hole.

b) Be sure outer screen (B) is not dented.  Vibration would quickly wear a hole in filter.

c) Be sure filter gasket (C) is in good condition.  If gasket is damaged or missing, replace element.
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10.  Leaks:  During walk-around inspection, look for signs of leakage of water, fuel, and other fluids and lubricants.

11.  Fan Chamber and Feed Mechanisms:  Check to ensure this area is clear of foreign objects.

12.  Trailer Hitch:  Check coupling chains and pins for defects such as excessive wear or cracked, bent, or otherwise deformed parts.  Also check for loose nuts, bolts, or other fasteners.

Pre-Operations Checks

After conducting your pre-start checks, you will then proceed to conduct the next sequence of steps called the pre-operations check.  The pre-operations check is the process in which the operator will start-up the vehicle and conduct basic checks on the equipment before beginning work.

The steps described below are the fundamental steps in checking to see that the vehicle will run smoothly and effectively.  Any deficiencies that you may find at this stage of preventive maintenance is critical to the safe and proper operation of the vehicle.  During this inspection procedure, if you find any problems or deficiencies, write them down immediately on your Daily Inspection Checklist and EMR.  REMEMBER that this process is designed to help you work in the safest possible environment.

1. START ENGINE:

a) Open the fuel supply shut-off valve, if equipped.

b) If equipped with PTO clutch, pull lever (arrow) rearward (away from engine) to disengage PTO clutch.


c) Ensure the feed mechanism (10) is in the

neutral position.

d) Pull hand throttle (8) 1/3 of the way out.

Turn the handle in either direction to lock 

it in place.

e) On gasoline engines, pull the choke to its full

position and push choke back in as the engine

warms up.

f) Depress and hold reset button (7) while starting.

IMPORTANT: Do not operate

the starter for more than 30

seconds at a time.  To do so

may overheat the starter.  If

the engine does not start the first

time, wait at least 2 minutes before 

trying again.


1. Tachometer

2. Oil Pressure

3. Water

4. Horn

5. Ammeter
6. Key Switch

7. Reset Button

8. Throttle

9. PTO Clutch

10. Feed Mechanism

g) Turn the key switch (6) clockwise to crank the engine.  When the engine starts, release 

the key so that it returns to the “ON” position.

IMPORTANT:  If the key switch is released before the engine start starts, wait until the

starter and the engine stop turning before trying again.  This will prevent possible damage to the starter and/or flywheel.

h) After the engine starts, continue to hold the reset button in until the oil pressure 



gauge (2) reads at least 103 kPa (1.03 bar) (15 psi).  The safety controls will not allow



the engine to run at a lesser oil pressure unless the reset button is held in.

IMPORTANT:  Should the engine die when operating under load, immediately 

disengage PTO and restart the engine to prevent overheating of turbocharged

parts, caused when the flow of oil for cooling and lubrication is stopped.

2. CHECK FOR ANY UNUSUAL NOISES.  These can alert you to potential problems.

How does the engine sound?  How does the exhaust sound?  Are there any unusual

vibrations?

3. WARMING ENGINE.

IMPORTANT: To assure proper lubrication, operate engine at or below 1200 rpm with no load for 1 – 2 minutes.  Extend this period 2 – 4 minutes when operating at temperatures below freezing.
4. CHECK GAUGES

a) Check oil pressure gauge (2) as soon as engine starts.  If gauge needle does not rise above minimum engine oil pressure specification of 100 kPa (1 bar) (14 psi) within 5 seconds, stop the engine and determine the cause.  Normal engine oil pressure is 380 ± 103 kPa (3.80 bar ±1.03 bar) (55 ± 15 psi) at rated full load speed (1800 – 2500 rpm) and normal operating oil temperature of 105 °C (220°F).

b) Watch coolant temperature gauge (3).  Do not place engine under full load until it is properly warmed up.  The normal engine coolant temperature range is 



82° - 94°C (180°- 202°F).

c) Check the ammeter gauge (5) to ensure correct flow to or from the battery.  Under normal operations, the gauge should indicate a positive charge.

 NOTE:  It is good practice to operate the engine under a lighter load and at lower speeds than normal for the first 30 minutes after start-up.

5. HORN:  Press the horn button (4) to ensure it functions properly.

6. CHANGING ENGINE SPEED-STANDARD (MECHANICAL) GOVERNOR:  To increase engine speed, turn handle (8) to the horizontal position and pull out until desired engine speed is obtained.  Turn the handle in either direction to lock throttle position.  The handle is pushed inward to decrease engine speed.

7. IDLING ENGINE:  Avoid unnecessary engine idling.  Prolonged idling may cause the engine coolant temperature to fall below its normal range.  This in turn, causes crankcase oil dilution, due to incomplete fuel combustion, and permits formation of gummy deposits on valves, pistons, and piston rings.  It also promotes rapid accumulation of engine sludge and unburned fuel in the exhaust system.

Slow idle speed for the engine is set at the factory at 800 - 850 rpm.  If the engine must be left running more than 3 – 4 minutes, minimum engine speed should be 1200 rpm.

DO NOT allow engine to idle longer than 5 minutes.

Shut-down Procedures

When you have completed your day’s activity, always remember that prior to shutting down the Mulch Blower you must perform the following shut-down steps.

Cooling:  Before stopping an engine that has been operating at working loads, idle the engine at least 2 minutes at 1000 - 1200 rpm’s to cool the hot engine parts.  This allows the lube oil and coolant to carry heat away from the metal masses, and avoids seals or like features from being damaged.  THIS IS DONE ANYTIME THE UNIT IS SHUT DOWN, TAKING BREAKS, OR WHEN WORK INTERRUPTIONS OCCUR, IN ADDITION TO THE END OF A NORMAL WORKDAY.

Refueling:  When possible, always make sure that the machine is refueled at the end of the workday.  This will lessen the accumulation of condensation in the fuel tank.

Parking:  Try to park the Mulch Blower on level ground.  When in the field and on the maintenance yard, if you must leave it on a slope, park it at a right angle to a slope as a building, concrete barrier or guardrail.  Do not block sight distances.

STOPPING THE ENGINE

1. Pull PTO clutch lever (arrow) rearward (away from engine) to disengage clutch.

2. Move the throttle lever to slow idle on regular (mechanical) governor engines.

3. Turn key switch to “OFF” position to stop the engine.  Remove ignition key.

IMPORTANT:  Failure to turn the key switch to the “off” position after the engine stops will cause the battery to discharge.
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4. After the engine is shut down, secure the nozzle discharge assembly and the feed ramp extension.

Walk around inspection:  Dismount the mulch blower only when it is fully shutdown.  Use handhold and steps, and face the machine when getting off.  DON’T JUMP OFF!  Conduct a final walk around inspection.  Check components which may have suffered damage during the operating period such as lights, tires, rims, and hitch.  Check for leaks under and around the machine, and make a general inspection for any other loose, damaged, or missing parts.  Clean the mulch blower of any loose straw that may have accumulated on the radiator or other engine accessories.

Housekeeping:  Remove tools, personal belongings, and trash from the operator’s work station.  Keep steps, ladders, handhold, and deck free of all debris.

Work Exercise #3

Preventive Maintenance

Answer the following questions by circling True or False.

1.
True
False

Never check a hot radiator or open a hot coolant system because burns could result.







2.
True
False

The operator should refuel the mulch blower the next morning before beginning a job.







3.
True
False

Oil and filter change should be done immediately if contamination is found.







4.
True
False

The operator should wear gloves and safety goggles when checking the battery and when cleaning battery terminals.







5.
True
False

Fuel tanks should be kept near empty to minimize condensation.

Answer the following questions by circling the correct letter.

6. When checking tires and wheels, always check for:

A.  Cuts.

B.  Unusual wear.

C.  Proper air pressure.

D.  All of the above.

7. The process in which the operator will start-up the vehicle and conduct a basic check on the equipment prior to beginning work is called the:

A.  Pre-operations check.

B.  Pre-start check.

C.  Shut-down.

D.  Preventive maintenance check.

8. When warming up the engine the idle rpm’s should be set at or below __________ rpm for 1 to 4 minutes, depending on ambient temperature.

A.  5,000

B.  3,000

C.  1,200

D.  None of the above.

9. On your walk around inspection, look for signs of leakage of:

A.  Water.

B.  Fuel.

C.  Lubricants.

D.  All of the above.

10. The operator should check the air filter:

A.  Weekly.

B.  Monthly.

C.  As part of pre-start operations.

D.  None of the above.

Answers

1. True

2. False

3. True

4. True

5. False

6. D

7. A

8. C

9. D

10. C

Equipment Operations

The mulch blower is a break-up and distribution machine for hay or straw as a mulch material.  For safe and efficient operation, please follow these procedures.

1. Before using the mulch blower, familiarize yourself with the location of all controls and gauges.  The operator is responsible for performing the pre-start, pre-operation, and shutdown procedures.

2. Before beginning mulching operations, unlock the nozzle discharge assembly and deploy the feed ramp extension onto the feed chute.

3. After the engine is warmed up, set the throttle at 2500 rpm by using the tachometer located on the instrument panel at the operator’s station.  Then engage the PTO clutch that is located on the floor on the right side of the tower. .

4. Next, engage the feed mechanism control by moving the control handle located on the left side of the panel from the neutral position, rearward.  The further rearward the handle goes, the faster the feed will operate.  The most efficient speed for automatic feed is dependent on the type material being used.

The feed can be reversed by pushing the handle forward from the neutral position.

5. Set the bale of straw on the feed chute.  Be sure to cut and remove all twine from the bale.  Allow the bale to slide down the tray to the automatic feed chain.  Continue these procedures for an even flow of bales.

CAUTION! DO NOT FORCE HAY THROUGH THE AUTOMATIC FEED SYSTEM OR STOPPAGE MAY OCCUR!

6. Direct the nozzle discharge assembly toward the area to be mulched and apply material 

with up and down and side to side motion.  The straw should be applied to seed bed area 

in an uniform manner.

7. Manpower:  The mulch blower can be operated by just 2 people; however, 3 or more may 


be required for an efficient, continual feed of bales.  One person is the operator, one 


person feeds the mulch into the chamber, and all others place bales onto the feeder chute 


and remove twine from the bales.

Towing

When towing the mulch blower, follow the procedures listed below and/or consult the Workplace Safety Manual, Section 12B-29.

1. Back the towing vehicle to the tongue of the mulch blower making sure there is no one between the mulch blower and the towing vehicle.

2. When in place, use the jack assembly to connect the tongue hook to the pintle hook on the towing vehicle and lock into place.

3. Connect the safety chains to the towing vehicle.

4. Connect and Test the electrical circuits.

5. Never go over 30 mph with the tongue extended.


1. Tongue assembly

2. Tongue hook

3. Safety chains

4. Jack Assembly

5. Break away switch

Work Exercise #4

Operations

Answer the following questions by circling True of False.

1.
True
False

The mulch blower, like most other equipment, only needs one person to operate it.







2.
True
False

The feed mechanism control is located on the right side of the control panel.







3.
True
False

When towing, the operator should tow at least 40 mph with the tongue extended.

Answer the following questions by circling the correct letter.

4. It is the responsibility of the ____________ to aim the nozzle discharge assembly at the area being mulched.

A.  Equipment operator.

B.  Feed person.

C.  Supervisor.

D.  None of the above.

5. After the engine is warmed up, the throttle is set at ________ rpm’s before the PTO clutch is engaged.

A. 500

B. 1500

C. 2500

D. 3500

Answers

1. False

2. False

3. False

4. A

5. C

INSTRUCTOR’S GUIDE FOR

MULCH BLOWER

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 video tape 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 student 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 Coordinator for record keeping purposes.
ON-THE-JOB TRAINING REQUIREMENTS

Now that the classroom work is complete, the student may begin on-the-job training with this equipment, provided their supervisor has a need and agrees with this further training.

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-operations

3. Shut-down

4. Operate Mulch Blower in an open area

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 one day.

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

The third phase is to administer the 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 Certification certificate will be issued to the trainee.










Trainee___________










Instructor__________











Date______________

MULCH BLOWER CERTIFICATION TEST

1. Knowledge and skill in preventive maintenance.

A.  Forms

B.  Pre-start checks

C.  Pre-operational checks

D.  Shut-down procedures

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 non-applicable (N/A) should be placed in the blank that does not relate to the equipment the trainee is using.

MULCH BLOWER CERTIFICATION TEST

A.  Forms

________
1. Operator conducts a preventive maintenance inspection by completing the “Daily Inspection Checklist”.




________
2. Operator is able to complete a NCDOT Equipment Repair order form.



Comments:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

B.  Pre-start Inspection:


1. Operator checks safety features:

______

__________________
a) Seat belt condition

b) First aid kit

c) Fire extinguisher

d) make sure cab is clean and free of loose objects




______
2. Operator checks oil level and condition of oil.

______
3. Operator checks coolant level, hoses and radiator.

______
4. Operator checks fan belt and accessory drive belts for proper tension and wear.

______
5. Operator checks battery terminal for corrosion.

______
6. Operator is able to jump-start a negative grounded battery.

______
7. Operator checks the air filter to make sure it is clean.

______
8. Operator check the hydraulic oil reservoir.

______
9. Operator checks tires and wheels for wear and proper air pressure.

______
10. Check transmission and rear axle system.

______
11. Check for signs of leaks.

______
12. Operator checks lubrication needs.

______
13. Operator checks fuel filter.

Comments:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

MULCH BLOWER CERTIFICATION TEST

C.  Pre-operations Checks:

______
1. Operator warms up engine.


2. Operator checks gauges:

______
a) oil pressure

______
b) water temperature gauge

______
c) fuel gauge

______
d) ammeter

______
3. Operator checks the operation of the throttle.

______
4. Operator checks the operation of the PTO clutch.

______
5.    Operator checks the operation of the feed mechanism.

______
6. Operator checks the mirrors and lights to make sure they are operating  

         properly.

______
7.   Operator checks for any unusual noises.

______
8.   Operator checks hydraulic controls.

______
9.   Operator checks for loose or missing guards.

______
10.  Operator performs a walk around inspection.

Comments:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

D.  Shut-down Procedures:

______
1. Operator allows for the engine to idle for 2 to 5 minutes before shutting down (cooling down).

______
2. Operator ensures key switch is turned to the “off” position.

______
3. Operator refuels the fuel tanks in preparation of next day usage.

______
4. Operator parks the vehicle in a safe place after refueling.

______
5. Operator conducts a walk around inspection of the mulch blower.

______
6. Operator conducts a “clean sweep” of the vehicle before leaving it for the night.

Comments:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

MULCH BLOWER CERTIFICATION TEST

E.  Operations:

______
1. Operator can hold reset button and start engine properly.

______
2. Operator can pull hand throttle and lock into place.

______
3. Operator can engage PTO clutch.

______
4. Operator can engage feed mechanism control.

______
5. Operator can maneuver the nozzle discharge assembly, to evenly apply mulch.

______
6. Operator constantly conducts a visual search of the area ahead.

______
7. Operator uses proper communication techniques with other drivers.

______
8. Operator monitors road for possible hazards.

a) monitor for hazards

b) observe pedestrians in the area

c) detect roadway obstructions

d) observe a vehicle on the shoulder with the hood up

______
8.   Operator knows proper procedure to tow mulch blower.




Comments:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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