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About this Book
Excavation, loading and hauling is an important component of any mining operation. A bulldozer is a
crawler (continuous tracked tractor) equipped with a substantial metal blade that is used to remove the
large quantities of soil, sand, rubble, or other such material. Bulldozer is a self- propelled machine which is
used for removing the excavated material during the mining operation. Increase in mining activity will lead
to creation of more jobs for loader operators.
This participant's hand book is designed to acquaint you with the different aspects of the Job role of
bulldozer operator covering the National Occupational Standards of this specific Qualification Pack. This
hand book will equip you to discharge your duties in a better, safe and efficient manner. Key Learning
Objectives for the specific NOS mark the beginning of the Unit(s) for that NOS. The symbols used in this
book are described below.
MIN/N0215 (Prepare Bulldozer)
MIN/N0216 (Perform Bulldozer Operations)
MIN/N0217 (Carry Out Reporting and Documentation)
MIN/N0204 (Health and Safety)
Apart from this, there is an additional unit on basic communication and employability skills.
Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The symbols
used in this book are described below.

Symbols Used
!
Key Learning
Outcomes

Steps

Time

Tips
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SCMS

1. Introduction
Unit 1.1 - About the programme
Unit 1.2 - About the product

Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.

Know each other and understand workshop norms
Share program expectation
Understand the safe use of bulldozer
Identify the main internal and external parts and their use
Understand the bulldozer controls and their use
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Unit 1.1 - About the Programme
Unit Objectives
At the end of this unit, you will be able to:
1. Understand training curriculum design
2. Know, one and all
3. List expectations from the training
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UNIT 1.2 - About the Bulldozer
Unit Objectives
1. Know the History of bulldozers
2. Know the basic features use of bulldozers
3. Know the various parts of bulldozers
4. Understand the safety features of bulldozers

1.2.1 Brief History of Bulldozers
1. A bulldozer is a caterpillar tracked tractor which has a very wide metal blade attached to the front of
the tractor. Bulldozer is used to break ground or push dirt and other substances around with the
wide blade.
2. The term "bulldozer" refers only to a tractor (usually tracked) fitted with a dozer blade.
3. The idea for bulldozers came from the Holt farm tractors. As shown in the Figure 1 Holt Farm
Tractors
4. In 1923 a young farmer named James Cummings and a
drafter J. Earl McLeod came up with the first plans for
the first real bulldozer.
5. In the late 1920's the demand for more powerful
bulldozers increased and major heavy equipment
manufacturers (John Deere, Case, Liebher, JCB, Terex,
International Harvester, Komatsu, Fiat-Allis and
Caterpillar) jumped into the manufacturing arena and
started making bulldozers which were not tractors
anymore.
Fig. 1.1.2. The First Bulldozer
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1.2.2 Brief Specs, Features and Performance of Bulldozers
There are 2 main types of Bulldozers
1. Track Type
Bulldozers are a powerful tracked piece of equipment and the tracks give them excellent ground hold
and mobility through very rough terrain. Wide tracks help distribute the bulldozer's weight over a large
area (decreasing pressure), thus preventing it from sinking in sandy or muddy ground.
2. Wheeled Type
Most of the wheel dozers were developed from wheel loaders by fitting a dozer blade in place of the
loader arms and bucket. This adaptation was only a success where the machine was used for light-duty
tasks in mining or construction.
The world's top manufactures of bulldozers are
• Caterpillar
• Komatsu Crawler Dozers
• John Deere Bulldozers
• Liebherr Bulldozers
• Nanjing bulldozers
• Dressta Dozers
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1.2.2.1 Brief Specification
Engine
Direct injection fuel system. All-speed mechanical governor, forced lubrication driven by gear pump. Fullflow for lube purification, dry-type air cleaner with automatic dust evacuator and dust indicator and 5,5
kW/24 V electrical starter motor. 24 V/40 an alternator and 65 Ah/2 x 12 V batteries in the equipment

Table 1.2.2.1

Transmission
Komatsu's unique Hydroshift transmission with transmission with planetary gears is hydraulically
controlled. Efficient power flow and simplified direction and speed changes, joystick control of gears (3
forward and 3 reverse), directional and steering changes. Gearshift lock lever and neutral safety prevent
machine from accidental starts.

Travel Speed

Table 1.2.2.2

6

Drive System
Spur gear double-reduction, final drives increase tractive effort. Bolt-on sprockets are for easy in-the-field
replacement.

Steering
Wet, single-dis steering clutches are hydraulically actuated. A PPC valve integrated into steering circuit
facilitates smooth, shockless steering control. Joystick controls for all directional movements, pushing the
joystick forward results in forward machine travel, while pulling it rearward reverses the machine. Simply
tilt the joystick to the left to make a left turn. Tilt it to the right for a right turn. As measured by track marks
on ground.

Table 1.2.2.3

Undercarriage

Table 1.2.2.4

Capacities
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Weight
Operating weight: Including power angle-tilt dozer, ROPS canopy, operator, standard equipment, rated
capacity of lubricant, coolant, and full fuel tank. Tractor weight: Including rated power angle tilt dozer,
rated capacity, coolant, ROPS canopy, full fuel tank, operator, and standard equipment.

Hydraulic System
Hydraulic control unit: All spool control valves externally mounted beside the hydraulic tank. Plunger-type
hydraulic pump with capacity (discharge flow) of 90 Itrimin at rated engine rpm. I Closed-center Load
Sensing System (CLSS) designed for precise and responsive control and for efficient simultaneous
operation.

Table 1.2.2.6
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1.2.3 Names of Parts & Controls, Panels
A bulldozer has the following different parts as shown in the Figure 2 Bulldozer Parts Diagram:

Fig. 1.2.3. Bulldozer Parts Diagram
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Standard Equipment

•
•

Automatic deaeration for fuel line

•

Engine, Komatsu S6D102E 82 kW at 2400 rpm ,110HP, direct injection turbocharged,
emission certified diesel

•

l

Air cleaner, double element type

•

•

Engine precleaner
Exhaust pipe, curved
Fan, blower

•

Alternator, 24 V, 40 Ampere

•
•

Batteries, large capacity

•

Back-up alarm
Lights (2 front, 1 rear)

•

Starting motor 24 V, 5,5 kW

•

TORQFLOW transmission, torque converter

•

clutch and brake steering system

•

Mono-lever steering with PPC Undercarriage:

•

Idler with recoil spring

•

6 track rollers, 1 carrier roller

•

Track roller guards, center section guiding guards

•

Track shoe assembly, single grouser shoes with sealed and lubricated link assembly, 700
mm

•

Engine hood and side panels

•

Fenders, standard type

•

Radiator mask enclosed for sound deflection

•

Rear cover, strengthened type

•

ROPS mounting brackets

•

Underguards, crankcase, and transmission

•

Instrument monitor panel, electronic

•

Seat, suspension type, fully adjustable

•

High mounted footrest

•

Rearview mirror

•

Cup holder

•

Lunch box holder

•

Seat belt, 3" retractable

Table 1.2.2.7
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Features
• The turbocharged diesel engine provides an excellent output with excellent productivity, while meeting
current emissions standards.
• Left-hand joystick controls all tractor motion. Right-hand joystick controls all blade movements. • Gullwing engine side doors for easy and safer servicing.
• High capacity power angle-tilt dozer combines the highest power in its class with outstanding
productivity.
• Blade tilt lines completely protected.
• Electronic monitoring system prevents minor problems from developing into major ones. • Optional
hexagonal, low noise cab with viscous damping mounts provides unsurpassed operator comfort and
visibility.
• Wet, multiple-disc brakes eliminate brake-band adjustments for maintenance-free operation.
• Bolt-on sprocket for ease of maintenance.
• Modular power train for increased serviceability and durability.

11

1.2.3.1 Machine with Cab and Canopy

Fig. 1.2.3.1 Bulldozer with Cab

Fig. 1.2.3.2 Bulldozer with Canopy
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1.2.3.2 General View of Controls and Gauges

Fig. 1.2.3.2.1 General Control and Gauges

Fig. 1.2.3.2.2 General Control and Gauges
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1.2.3.3 Monitor Panel Specification

Fig. 1.2.3.3.1 The monitor Panel Specification

Fig. 1.2.3.2 The Monitor Panel Specification
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Fig. 1.2.3.3 The Monitor Panel Specification

Fig. 1.2.3.4 The Monitor Panel Specification
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1.2.3.4 Explanation of Components
Front panel
1. Monitor panel
2. Gauge panel
3. Air conditioner panel
4. Heater panel
5. Switch panel
6. Switch panel
Switches
1. Horn switch
Switches
2. Room lamp switch
3. Cigarette lighter
4. Wiper switch
5. Additional working lamp switch
Control levers, pedals
1. Fuel control lever
2. Joystick (steering, directional and gear shift lever)
3. Brake pedal
4. Decelerator pedal
5. Parking lever
6. Safety lever (forblade control lever)
7. Blade control lever
a. Power tilt dozer specification
b. Power tilt, power pitch dozer specification
c. Angle dozer specification
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1.2.3.4.1 Front panel
I. Monitor Panel Specifications

Fig. 1.2.3.4.1.1 Monitor Panel Specification

1. Service Meter
A. This meter shows the total operation hours of the machine.
B. The service meter advances while the engine is running; even if
the machine is not traveling.
C. When the engine is running, the green pilot lamp at the top of
the meters flashes to indicate that the meter is advancing.
D. Meter 2 will advance by 1. for each hour of operation
regardless of the engine speed. E. Set the periodic
maintenance intervals using this display for future
maintenance schedules.

Fig. 1.2.3.4.1.2 Service Meter

2. Engine Water Temperature Gauge
A. This gauge indicates the cooling water temperature. When the
indicator is in the white range during operation, the water
temperature is normal.
B. If the indicator moves from the white range into the red range
during operation, stop the machine immediately, run the
engine under no load at a midrange speed, and wait for the
indicator to go down to the white range. After starting the
engine, warm up it until the indicator moves into the white
range.
Fig. 1.2.3.4.1.3 Engine Water
Temperature Gauge
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3. Transmission Oil Temperature Gauge
A. This indicates the temperature of the transmission lubricating oil.
B. When the indicator is in the white range during operation, the oil
temperature is normal.
C. If the indicator moves from the white range into the red range during
operation, stop the machine, run the engine under no load', at a
midrange speed, and wait for the indicator to go down to the white
range.
Fig. 1.2.3.4.1.3 Transmission
Oil Temperature Gauge

4. Fuel Gauge
A. When the starting switch is turned ON, this displays the amount of fuel
remaining in the fuel tank.
B. F indicates a full tank.
C. When the indicator points to E, it indicates that there is less than 43 e
(11.35 US gal, 9.46 UK gal) remaining, so add fuel.
D. Always fill the tank after finishing operations.

Fig. 1.2.3.4.1.4 Fuel Gauge

5. Engine Water Temperature Caution Lamp
A. This warns of a rise in the temperature of the engine cooling water.
B. If the lamp lights up, stop the machine, run the engine under no load
at a midrange speed, and wait for the indicator of the engine water
temperature gauge to go down to the white range.
6. Charge Lamp
A. This lamp indicates malfunction of the alternator.
B. When the starting switch is turned ON, it will light up, but it should go
out when the engine speed rises.

Fig. 1.2.3.4.1.5 Engine Water
Temperature Caution Lamp

C. If the lamp lights up during operation, stop the engine and check the Vbelt tension. If any abnormality is found, you should check trouble
shooting guide.

Fig. 1.2.3.4.1.6 Charge Lamp
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7. Engine Oil Pressure Caution Lamp
A. This lamp warns that the engine lubricating 'oil pressure has dropped.
B. When the starting switch is turned ON, it will light up. When the lamp
goes off after the engine is started, the oil
C. Pressure is normal.
D. When the lamp lights up during operation, the oil pressure is lower.
E. Immediately stop the engine and look for the cause. For details, you
should check trouble shooting guide.
Fig. 1.2.3.4.1.7 Engine Oil
Pressure Caution Lamp

8. Glow Signal Lamp
A. This indicates the electrical intake air heater is red-heated. While
preheating is being carried out with the glow switch, the lamp lights up.
B. In the case of automatic preheating, the lamp goes out when the
preheating is completed. C. In the case of manual preheating, the lamp
goes out when the glow switch is released.

Fig. 1.2.3.4.1.8
Glow Signal Lamp

9. Transmission Oil Temperature Caution Lamp
A. This warns the operator that the oil temperature at the transmission
outlet port has risen.
B. If the lamp lights up, stop the machine, run the engine under no load at a
midrange speed, and wait for the transmission oil temperature gauge to
go down to the white range.
Fig. 1.2.3.4.1.9 Transmission Oil
Temperature Caution Lamp

10. Monitor Caution Lamp
A. If any of caution lamps 5, 6, 7 or 9 lights up, the monitor caution lamp
lights up. In addition, the alarm buzzer sounds at the same time.

Fig. 1.2.3.4.1.10
Monitor Caution Lamp
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11. Monitor Caution Cancel Switch
A. This switch is used to cancel monitor caution lamp. Press the switch
to turn the monitor caution lamp out and to stop the alarm buzzer.

Fig. 1.2.3.4.1.11 Monitor Caution
Cancel Switch

1.2.3.4.2 Gauge panel

Fig. 1.2.3.4.2.1 Gauge Panel

1. Service Meter
A. This meter shows the total operation hours of the machine.
B. The service meter advances while the engine is running, even
if the machine is not traveling.
C. Set the scheduled maintenance intervals using this display.
D. Meter will advance by 1 for each hour of operation regardless
of the engine speed.
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Fig. 1.2.3.4.2.2 Service Meter

2. Engine Water Temperature Gauge
A. This gauge indicates the cooling water temperature.
B. When the indicator is in the green range during operation, the water
temperature is normal.
C. If the indicator moves from the green range into the red range during
operation, stop the machine immediately, run the engine under no
load at a midrange speed, and wait for the indicator to go down to the
green range.
D.After starting the engine, warm up it until the indicator moves into
the green range.

Fig. 1.2.3.4.2.3 Engine Water
Temperature Gauge

3. Transmission oil Temperature Gauge
A. This indicates the temperature of the transmission lubricating oil.
B. When the indicator is in the green range during operation, the oil
temperature is normal.
C. If the indicator moves from the green range into the red range during
operation, stop the machine, run the engine under no load at a
midrange speed, and wait for the indicator to go down to the green
range.

Fig. 1.2.3.4.2.4 Transmission Oil
Temperature Gauge

4. Charge Lamp
A. This lamp indicates malfunction of the alternator.
B. When the starting switch is turned ON, it will light up, but it should go
out when the engine speed rises.
C. If the lamp lights up during operation, stop the engine and check the
V-belt tension.

Fig. 1.2.3.4.2.5 Charge Lamp

5. Engine Oil Pressure Caution Lamp
A. This lamp warns that the engine lubricating oil pressure has dropped.
When the starting switch is turned ON, it will light up. When the lamp
goes off after the engine is started, the oil pressure is normal.
B. When the lamp lights up during operation, the oil pressure is lower.
Immediately stop the engine and look for the cause.

Fig. 1.2.3.4.2.6 Engine Oil Pressure
Caution Lamp
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6 . Glow Signal.
A. This indicates the electrical intake air heater is red-heated.
B. When holding the starting switch key at the heat position, this signal
glows red after 15-45 seconds.
C. When releasing the key, the key will return to hte OFF position and
the signal will go off.
Fig. 1.2.3.4.2.7 Glow Signal
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1.2.3.4.3 Air Conditioner Panel

Fig. 1.2.3.4.3.1 Air Conditioner Panel

A. Handling Air Conditioner - For details of handling switches 1 to 4 below.

1. Fresh/Recirc Selector Lever - This changes the air intake port
used when cooling or heating.

Fig. 1.2.3.4.3.2 Fresh / Recirc Selector Lever

-

RECIRC (

) uses the air inside the cab.

a. Turn the switch normally to this position when strong cooling is needed.
b. In this position, no ventilation or pressurizing is carried out.
-

FRESH (

) takes in outside air.

a.This is the standard position for cooling and heating.
b. In this position, fresh air is brought in from outside to carry out ventilation. In addition, the
inside of the cab is pressurized to prevent the entry of dust.
2. Air Condition Switch
A. When the switch is pressed and the blue lamp lights up, the cooling
function is actuated. Use this switch for cooling or dehumidifying.

Fig. 1.2.3.4.3.3 Air Condition Switch
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3. Blower Switch
A.This acts as the wind flow control switch and main switch when
cooling or heating.
B. The air flow can be set to three stages: 1 (LOW) + 2 (MEDIUM) + 3
(HIGH).
C. If the switch is set to 0, the power is switched off and the air
conditioner stops.
Fig. 1.2.3.4.3.4 Blower Switch

4. Temperature Control Lever
A. This is used to control the temperature
for cooling or heating.
B. When the temperature control lever is
moved to the right, the temperature of
the air coming from the vents becomes
lower.

Fig. 1.2.3.4.3.5 Temperature Control Lever

C. The water valve is closed and the heating function is stopped.
D. When the temperature control lever is moved to the left, the temperature of the air coming from the
vents becomes higher.
E. The water valve is opened and the heating function is started.

5. Starting Switch
A. This switch is used to start the engine.
- OFF

position:

a. At this position, the starting switch key can be inserted or removed.
b. When the switch is turned to this position, the electrical circuits are
switched off.
c. Do not the starting switch key at the OFF position while the engine is
running.

Fig. 1.2.3.4.3.6 Starting Switch

- ON position:
a. In this position, electric current flows, in the charging and lamp
circuits.
b. Keep the starting switch key at the ON position while the engine is
running.
- START

position:

a. This is the position to start the engine. Hold the key at this position while cranking.
b. Release the key immediately .after the engine has been started. The key will return to ON position
when released.

24

1.2.3.4.4 Switch Panel

Fig. 1.2.3.4.4.1 Switch Panel

1.

Head Lamp Switch - This lights - up the head lamps
A. OFF position: Lamps are out
B. ON position: Lamps light up
Fig. 1.2.3.4.4.2 Head Lamp Switch

2.

Rear Lamp Switch - This lights - up the head lamps
A. OFF position: Lamps are out
B. ON position: Lamps light up

Fig. 1.2.3.4.4.3 Rear Lamp Switch
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3.

Glow Switch - This actuates the electrical heater to warm up the engine intake air.
A. OFF position: The preheating is not actuated.
B. AUTO position: AUTO preheating is actuated. The length of the
preheating time varies according to the ambient temperature
when the ambient temperature is below approx. -5°C.
C. 1-position: This is used when AUTO preheating is not enough to
start the engine in cold weather simply with the glows witch at the
AUTO position.
D. When the switch is released, it will return to the AUTO position.
E. II-position: This is used when carrying out preheating manually
without using AUTO preheating.

Fig. 1.2.3.4.4.4 Glow Switch

F. When the switch is released, it will return to the OFF position.

1.2.3.4.5 Switches

Fig. 1.2.3.4.4.5 Switches

1.

Horn Switch
A. The horn sounds when the button at the rear of the blade control
lever at the right side of the operator's seat is pressed.

Fig. 1.2.3.4.4.6 Horn Switch
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2.

Room Lamp Switch - This lights up the room lamp.
A. ON position: Lamp lights up
B. OFF position: Lamp is out

Fig. 1.2.3.4.4.7 Room Lamp Switch

3. Cigarette Lighter - This is used to light cigarettes.
When the cigarette lighter is pushed in, it will return to its original
position after a few seconds, so take it out to light your cigarette.
NOTICE - This cigarette lighter is 24V. Do not use it as the power
source for 12V equipment.

Fig. 1.2.3.4.4.8 Cigarette Lighter

4.

Wiper Switch - This activates the wipers.
A. The wiper switches are as follows.
1. Left door
2. Front window
3. Right door
4. Rear window

This is also used as the window washer switch. The switch is
operated as follows.

•

Fig. 1.2.3.4.4.9 Wiper Switch

Window washer only - Keep the switch pressed to the OFF position to
spray out water.

Fig. 1.2.3.4.4.10 Window Washer Only
On / Off Switch

•

Wiper only - If this is switched on, the wiper will start.

Fig. 1.2.3.4.4.11 Wiper Only
On / Off Switch
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•

Wiper and window washer - If this is kept pressed to the ON position while
the wiper is working, water will be sprayed out.

Fig. 1.2.3.4.4.12 Wiper & Window
Only On / Off Switch

5.

Additional Working Lamp Switch - This is used to turn the additional
working lamp
A. Head lamp switch
B. Rear

lamp

switch

Push in the direction of the arrow to turn on the lamps.

Fig. 1.2.3.4.4.13 Additional Working
Lamp Switch

1.2.3.4.5 Control Leavers, Pedals

Fig. 1.2.3.4.5.1 Control Levers, Pedals
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1.

Fuel Control leaver - This Lever is used to control the engine
speed andoutput
A. Engine stop (1): Push the leaver forwards fully.
B. Low idling position (2): Pull the lever from engine stop
position @ until you feel the operating force falls off.
C. High idling position (3): Pull
Fig. 1.2.3.4.5.2 Fuel Control Lever
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2.

Joystick (Steering, Directional And Gear Shift Lever)
This is used to select the direction of travel, to select the speed range of transmission, to carry out
steering, and to carry out counter rotation turns.
A. Forward-reverse shifting
I - FORWARD
II - REVERSE
III - NEUTRAL
1. Push the lever forward, the machine will move off forward.
2. Pull the lever backward, the machine will move off in reverse.
Fig. 1.2.3.4.5.3
Forward-Reverse Shifting

B. Steering
I. - LEFT TURN
II. - RIGHT TURN
1. Move the joystick to the FRONT to travel FORWARD Move the
joystick to the REAR to travel in REVERSE
2. If the joystick is operated to travel forward or in reverse, and is
then moved partially in the direction of turn, the machine will
turn gradually.
3. If the joystick is moved further in the direction of turn, the
machine will turn more sharply.
Remark
- If the lever is released when steering the machine, the lever will
return to the position (1) or the position (2) and the Steering
machine will be returned to straight movement.

Fig. 1.2.3.4.5.4 Steering

- If you support the lever guide with your hand when steering, the turning operation will be easier.
C. Gear shifting
A. Rotate the joystick 30° to carry out gear shifting operation.
1. Position

: 1st

2. Position

: 2nd

3. Position

: 3rd

Fig. 1.2.3.4.5.5 Gear Shifting
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Fig. 1.2.3.4.5.6 Brake Pedal

Fig. 1.2.3.4.5.7 Deceleration Pedal

Fig. 1.2.3.4.5.8 Parking Lever
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6. Safety Lever (For Blade Control Lever)
A. When standing up from the operator's seat,
always set the safety lever securely to the LOCK
position.
B. If the blade control and ripper control levers are
not locked and are touched by accident, it may
lead to serious injury or damage.
C. If the safety lever is not set securely to the LOCK
position, the lock may not be applied.
D. Check that it is in the position shown in the
diagram.

Fig. 1.2.3.4.5.9 Safety Lever

E. When parking the machine or when carrying out
maintenance, always lower the blade to the ground, then set the safety lever to the LOCK
position.
F.

This safety lever is a device to lock the blade control levers.

G.

When it is set to the LOCK position, the TILT, LOWER, and FLOAT operations are locked.

H.

If the blade control lever is at the FLOAT position and the safety lever is set to the LOCK
position, the blade control lever is automatically returned to the HOLD position.

Remark
A. If the blade control lever is at the FLOAT position, the engine will not sta rt . To start the engine,
first set the safety lever to the LOCK position .
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Fig. 1.2.3.4.5.10 Blade Control Lever

Fig. 1.2.3.4.5.11 Blade Positions Raise / Lower

Fig. 1.2.3.4.5.12 Blade Tilt Left / Right
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Fig. 1.2.3.4.5.13 Blade Control Lever

Fig. 1.2.3.4.5.14 Blade Positions Raise / Lower

Fig. 1.2.3.4.5.15 Blade Tilt Left / Right

Fig. 1.2.3.4.5.16 Digging Angle
Rear / Forward
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Fig. 1.2.3.4.5.17 Fuse Box

Fig. 1.2.3.4.5.18 Fuse inside Fuse Box

S No.

Fig. 1.2.3.4.5.19 Fuse Box (1)
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S No.

Fig. 1.2.3.4.5.20 Fuse Box (2)

S No.

Fig. 1.2.3.4.5.21 Fuse Box (3)

Fig. 1.2.3.4.5.21 Grease Pump Holder
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Fig. 1.2.3.4.5.22 Shovel Holder

Fig. 1.2.3.4.5.23 Door-Open Lock

Fig. 1.2.3.4.5.24 Door Lock Handle

Fig. 1.2.3.4.5.25
SASH Glass Intermediate Lock (A)
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Fig. 1.2.3.4.5.26
SASH Glass Intermediate Lock (B)

Fig. 1.2.3.4.5.27 Cap with Lock

Fig. 1.2.3.4.5.28 Lock Cap Shoulder

38

15. Hot and Cool Box - Machines with CAB

1.

This is at the top of the front panel. It can be used to warm or
cool three canned drinks.

2.

This is interconnected with the air con ditioner.

3.

During heating, it warms up the drinks; during cooling, it cools
to the drinks.

Fig. 1.2.3.4.5.29 Hot and Cool Box
16. Door Pocket

1.

These are on the inside of the left and right doors, and can be used for keeping things or
Operation & Maintenance manual.

2.

How-ever, do not put tools or other heavy objects in
the pocket.

3.

If the pocket becomes dirty, turn three clips <i:, remove
the pocket and wash it.

Fig. 1.2.3.4.5.30 Door Pocket
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17. Ashtray
1.

This is on the left side of the operator's seat.

2.

If you smoke always make sure that you extinguish the
cigarette completely before closing the lid.

Fig. 1.2.3.4.5.31 Ashtray

18. Tool Box
This is the place in vehicle where the various tools utility tools are
kept .

Fig. 1.2.3.4.5.32 Tool Box
19. Using Car Radio - Machines with Radio Explanation radio of parts

Fig. 1.2.3.4.5.33 Car Radio
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Fig. 1.2.3.4.5.34 Push On / Vol

Fig. 1.2.3.4.5.35 Tone Control Knob

Fig. 1.2.3.4.5.36 Display Button

Fig. 1.2.3.4.5.37 Tuning / Hour
Adjustment Button

Fig. 1.2.3.4.5.38 Preset Button
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Fig. 1.2.3.4.5.39 Time Adjustment Button

Fig. 1.2.3.4.5.40 Time Reset Button

Fig. 1.2.3.4.5.41 Display Button

Fig. 1.2.3.4.5.42 Radio Frequency Adjustment

Fig. 1.2.3.4.5.43 Tuning Button
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Fig. 1.2.3.4.5.44 Tuning Button

Fig. 1.2.3.4.5.45 Time Adjustment

Fig. 1.2.3.4.5.46 Reset Button Method
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Fig. 1.2.3.4.5.47 Cooling - RECIRC

Fig. 1.2.3.4.5.48 Cooling - FRESH

Fig. 1.2.3.4.5.49 Heating Operation
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I.

Heating - RECIRC
A. When the control switch and lever are operated as shown
in the diagram, warm air is sent out. Use this position when
strong cooling is needed.

1.

Place levers G) and @ in the position shown in the
diagram.

2.

II.

Set switch @ to the desired position.

Heating - FRESH

1.

Fig. 1.2.3.4.5.50 Heating - RECIRC

If the air inside the cab is no longer fresh, set
FRESH/RECIRC selector lever G) to FRESH to bring in fresh
air.

2.

Keep the other switches at the same positions as for
heating (RECIR C).

3.

In this position, the inside of the cab is pressurized to
prevent the entry of dust .

Fig. 1.2.3.4.5.51 Heating - FRESH

Remark

1.

If the cab is not heated up sufficiently, turn FRESH/RECIRC selector lever I back to RECIRC.

2. This increases the heating effect.

C. Dehumidifying and heating

1.

Push switches @. When temperature control lever @ is placed at the central position, dry
warm air blows out.

2.

Keep the other switches at the same positions as for heating (FRESH).

Remark

1.

If this is used in spring and fall on rainy days when the air inside the cab is damp, there is no
problem of the windows misting up, and the cab be warmed up to a comfortable temperature.

D. Precautions When Using Air Conditioner

1.

Carry out ventilation from time to time when using the cooler.

2.

If you smoke when the cooler is on, the smoke may start to hurt your eyes.

3.

Turn the lever to FRESH to remove the smoke while continuing the cooling.

4.

When running the air conditioner for a long time, turn the lever to the FRESH position once
an hour to carry out ventilation and cooling.

I.

Be careful not to make the temperature in the cab too low

1.

When the cooler is on, temperature must be set so that it feels slightly cool when entering the
cab (5 - 6°C lower than the outside temperature).

2.

This temperature difference is considered to the most suitable for your health, so always be
careful to adjust the temperature properly.

II.

Direction of vents when cooling
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1.

If the vents (left & right) in the middle of the dashboard are turned so that cold air plays
directly on the cab door glass, moisture may condense on the outside of the cab door glass
and reduce the visibility.

2.

This situation occurs particularly in high temperature areas .

3.

If this happens, turn the vent fully to the rear and raise the air conditioner temperature setting
slightly higher.

Ill.

Inspection during Off-Season

1.

Even during the off-season, run the compressor at low speed for several minutes once a week
to prevent the loss of the oil film at the lubricated parts of the compressor.

2.

Run the engine at low speed and set the temperature control lever at the central position.

Remark

1.

When the ambient temperature is low, if the compressor is suddenly run at high speed, it may
cause failure of the compressor.

2.

Note that the system is set so that the compressor will not run when the cooler switch is
turned on if the ambient temperature is less than 2 - 6.5 C°.

IV.

Procedure for Replacing Receiver

1.

Replace the receiver once every two years.

2.

After replacing the receiver, add compressor oil.

3.

Turn the receiver at an angle and measure the oil remaining inside the receiver.

4.

Then add the same amount of oil to fill the receiver.

Remark

1.

Depending on the condition of use, the replacement interval may be shorter.

2.

If the receiver is used when the desiccant has exceeded the water absorption limit the
refrigerant circuit may become clogged and cause failure of the compressor.

V.

Precautions when replacing receiver

1.

If the receiver is left for more than 15 minutes with the blind cover removed

2.

The moisture in the air will be absorbed, and this will reduce the life of the desiccant.

3.

If you remove the blind cover, connect the piping quickly, evacuate the system and fill with
refrigerant.

4.

When removing the refrigerant from the refrigerant circuit; release it gradually from the low
pressure side to prevent oil from following out .

VI.

Cleaning Air Filter

1.

If the air filter for the FRESH or RECIRC air intake becomes clogged

2.

The cooling or heating capacity will drop.

3.

To prevent this, clean air filter with compressed air once a week
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E. Handling Heater
A. Method of Operation to heat quickly

1.

Set the switches to the position shown in the
diagram on the right to carry out heating quickly.

2.

Set FRESH/RECK selector lever G) and temperature
control lever 3 to the position in the diagram on the
right.

3.

Set blower switch

@ to position

3 (HIGH).
Fig. 1.2.3.4.5.52 Heater Switch

Notice

1.

If heating is carried out continuously for a long period of time with the lever at the RECIRC
position

2. The air inside the cab will become stale, so when the cab is warmed up, always set the
FRESH/RECIRC selector lever G) to the FRESH position.

3.

In this position, the inside of the cab is pressurized to prevent the entry of dust.

Normal use

1.

Set each switch to the desired position.

B. Cleaning Air Filter

1.

If the air filter for the FRESH or RECIRC air intake becomes clogged, the heating capacity will
drop.

2.

To prevent this, clean the air filter with compressed air once a week.
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Briefly answer the following questions.
Question - 1. Write the names of different parts shown in the image below.

Question - 2. List some controls of a Bulldozer?

Question - 3. Write the functions of different parts of bulldozer?

A. Bucket Cylinder
B.

Ripper

C.

Final Drive

D.

Sprocket

F.

Tilt Cylinder

E. Idler

G. Roller
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Question - 4. List safety locks as many as you can?

□

Question - 5. Name the parts of a Bulldozer?

1

2

3

4

5
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Tips

!

What is door pocket?
Door pockets are on the inside of the left and right doors, and can be used for keeping things or Operation
& Maintenance manual in the bulldozer.

Notes
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SCMS
bulldozer
bulldozer

MIN/N0215

Key Learning Outcomes
At the end of this unit, you will be able to:
1.

Check oil levels of engine, transmission, radiator coolant and brake

2. Check differential and hydraulic oil levels
3. Check condition of parking brake, main horn, reverse horn, warning lamp and
4. Check head light.
5. Ensure availability of safety features in Dozers like Audio Visual Alarm, camera, mirrors,
Horn, auto fire protection system.
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Unit Objectives
At the end of this unit, you will be able to
1.

Perform checks on oil levels of engine, transmission, radiator coolant and brake

2. Check differential and hydraulic oil levels
3. Perform checks on condition of parking brake, main horn, reverse horn, warning lamp and
4. Understand head light .
5. Understand the availability of safety features in Dozers like Audio Visual Alarm, camera,
mirrors, Horn, auto fire protection system.

2.1.1 Pre-Operation Inspection
To ensure the maximum service life of the machine, operators must complete a thorough
daily inspection before the start of each operational shift.

Operator must follow the following steps.

Step 1Step 2 -

Inspect the area around and under the machine

Step 3 -

Look for loose bolts, trash buildup, oil, coolant leakage, and broken or worn

Check the condition of the equipment and the hydraulic components
parts.

The operator must also test all of the machine's systems, including

Step 1Step 2 -

Backup alarm

Step 3 -

Indicators and gauges

Step 4Step 5 -

Cooling system level

Step 6 Step 7 -

Hydraulic system oil level

Step 8Step 9Step 10-

Brakes

Engine oil level
Seatbelt
Transmission oil level
All covers and guards
Mirrors.
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Fig. 2.1.2 Bulldozer

Check for damage, wear; play in work equqipment,cylinders,linkage,hoses
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•

Remove dirt and dust from around engine, battery radiator
Check if there is any dirt or dust accumulated around the engine or radiator. Check also if
there is any flammable material (dead leaves, twigs, grass, et c.) accumulated around the
battery or high temperature engine parts, such as the engine muffler or turboch ar ger. Remove
all such dirt or flammable material.

•

Check for leakage of water or oil around engine
Check that there is no leakage of oil from the engine or leakage of water from the cooling
system. If any abnormality is found, repair it.

•

Check for oil leakage of oil from power train case, final drive case, hydraulic tank, hose, and
joints
Check that there is no oil leakage. If any abnormality is found, repair the place where the oil
is leaking . Check for leakage of oil from the undercover. Check the ground for traces of oil
leakage.

•

Check the undercarriage (track, sprocket, idler, guard) for dam-age, wear, loose bolts, or
leakage of oil from rollers
If any damage, wear, or oil leakage is found, repair the problem and tighten the bolt s .

•

Check for damage to handrail, loose bolts
Repair any damage and tighten any loose.

•

Check for damage to gauges, lamps on instrument panel, loose bolts
Check that there is no damage to the panel, gauges and lamps. If any abnormality is found,
replace the parts. Clean off any dirt on the surface.

•

Check for damage to seat belt and mounting clamps
Check that there is no abnormality clamps. If there is any damage, in the seat belt or mounting
replace with new parts.
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UNIT 2.2 - Conducting Pre-Operation Routine Maintenance Of
Bulldozer
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Oil change:

Check or change oils in the places where dust is scarce to keep foreign materials away fro m oils.
Warning tag:

Attach the warning tag to the starting switch or other appropriate control lever to avoid someone who
is not aware of the circumstances from starting the engine.
Obey precautions:

During the operation, always obey the precautions on the safetylabel stuck to the machine.
Welding instructions:

1.

Turn off the engine starting swit ch .

2.

Do not apply more than 200 V continuously.

3.

Connect grounding the cable within

4.

Avoid seals or bearings from being between the area to be welded and the position of

1 m from the area to be welded.

grounding point.
Fire prevention:

Use nonflammable cleaner or light oil for cleaning parts. Keep flame or cigarette light away from light
oil.
Clamp faces:

When 0 -rings or gaskets are removed, clean the clamps faces and replace the 0-rings and gaskets with
new ones. Be sure to fit 0 -rings and gaskets when assembling.
Objects in your pockets:

Keep your pockets free of loose objects which can fall out and drop into the machinery; especially
when you work on the machinery while bending over it .
Checking undercarriage:

When working in rocky areas, check for damage to the undercarriage and for looseness, flaws, wear
and damage in bolts and nuts. Loosen the track tension a little when working in such areas.
Cleaning machine:

1.

Do not direct a high-pressure jet directly

2.

Do not splash water over the electrical

at the radiat or.
equipment

Pre- and post-work checks:

Before starting work in mud, rain, snow or at seashore, check plugs and valves for tightness. Wash the
machine immediately after the work to protect components from rust ing.
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Lubricate components more frequently than usual. Be sure to lubricate work equipment pins daily if
they are submerged in water.
Dusty worksites:
When working at dusty worksites, do as follows:

1.

Check the air cleaner for clogging more frequently.

2. Clean the air cleaner at shorter intervals than specified.
3. Clean the radiator core frequently to avoid clogging.
4. Clean and replace the fuel filter frequently.
5.

Clean electrical components, especially the starting motor and alternator, to avoid
accumulation of dust.

Avoid mixing oils:

Never mix oils of different brands. If you have only oil which is a different brand from the one that is
used in the machine, do not add it but replace all the oil.
Precautions when opening and closing engine side cover:

1.

When standing on the track to open the engine side cover, adopt a standing position.

2.

When the engine side cover is open, do not open or close the cab.

Outlines of Service

1.

Use genuine parts for replacement.

2.

When changing or adding oil, do not use a different type of oil.

3.

Unless otherwise specified, the oil and coolant used at the time of shipment from the factory
are as shown in the table below.

Outline of Oil, Fuel, Coolant

1.

Oil is used in the engine and work equipment under extremely severe conditions (high
temperature, high pressure), and it deteriorates with use.

2.

Always use oil that matches the grade and temperature for use given in the Operation and
Maintenance Manual. Even if the oil is not dirty, always replace the oil after the specified
interval. Oil corresponds to blood in the human body, so always be careful when handling it
to prevent any impurities (water, metal particles, dirt, etc.) from getting in.

3.

The majority of problems with machine are caused by the entry of such impurities. Take
particular care not to let any impurities get in when storing or adding oil. Never mix oils of
different grades or brands.

4.

Always add the specified amount of oil.

5.

Having too much oil or too little oil are both causes of problems.

6.

If the oil in the work equipment is not clear, there is probably water or air getting into the
circuit. In such cases, please contact your authorized distributor.

7.

When changing the oil, always replace the related filtersat the same time.
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8.

We recommend you to have an analysis made of the oil periodically to check the condition of
the machine. For those who wish to use this service, please contact your authorized
distributor.

Fuel

1.

The fuel pump is a precision instrument, and if fuel containing water or dirt is used, it cannot
work properly.

2.

Be extremely careful not to let impurities get in when storing or adding fuel. Always use the
fuel specified in the Operation and Maintenance Manual.

3.

Fuel may congeal depending on the temperature when it is used (particularly in low
temperature below -15°(), so it is necessary to change to a fuel that matches the
temperature.

4.

To prevent the moisture in the air from condensing and forming water inside the fuel tank,
always fill the fuel tank after completing the day's work.

5.

Before starting the engine, or when 10 minutes have passed after adding fuel, drain the
sediment and water from the fuel tank.

6.

If the engine runs out of fuel, or if the filters have been replaced, it is necessary to bleed the
air from the circuit.

Coolant

1.

River water contains large amounts of calcium and other impurities, so if it is used, scale will
stick to the engine and radiator, and this will cause defective heat exchange and
overheating.

2.

Do not use water that is not suitable for drinking.

3.

When using anti-freeze, always observe the precautions given in the Operation and
Maintenance Manual.

4.

Bulldozers are supplied with manufacturer's original anti-freeze in the coolant when the
machine is shipped.

5.

This anti-freeze is effective in preventing corrosion of the cooling system.

6.

The anti-freeze can be used continuously for two years or 4000 hours. Therefore, it can be
used as it is even in hot areas.

7.

Anti-freeze is inflammable, so be extremely careful not to expose it to flame or fire. The
proportion of anti-freeze to water differs according to the ambient temperature.

8.

If the engine overheats, wait for the engine to cool before adding coolant.

9.

If the coolant level is low, it will cause overheating and will also cause problems with
corrosion from the air in the coolant.

Grease

1.

Grease is used to prevent twisting and noise at the joints.

2. The nipples not included in the maintenance section are nipples for overhaul, so they do not
need grease.
3.

If any part becomes stiff after being used for a long time, add grease.
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4.

Always wipe off all of the old grease that is pushed out when greasing. Be particularly careful
to wipe off the old grease in places where sand or dirt sticking in the grease would cause
wear of the rotating parts.

Storing Oil and Fuel

1.

Keep indoors to prevent any water, dirt, or other impurities from getting in.

2.

When keeping drum cans for a long period, put the drum on its side so that the filler port of
the drum can is at the side. (To prevent moisture from being sucked in)

3.

If drum cans have to be stored outside, cover them with a waterproof sheet or take other
measures to protect them.

4.

To prevent any change in quality during long-term storage, be sure to use in the order of
first in - first out (use the oldest oil or fuel first).

Filters

1.

Filters are extremely important safety parts. They prevent impurities in the fuel and air
circuits from entering important equipment and causing problems.

2.

Replace all filters periodically.

3.

However, when working in severe conditions, it is necessary to consider replacing the filters
at shorter intervals, according to the oil and fuel (sulfur content) being used.

4.

Never try to clean the filters (cartridge type) and use them again. Always replace with new

5.

When replacing oil filters, check if any metal particles are stuck to the old filter. If any metal

filters.
particles are found, please contact your authorized distributor.
6.

Do not open packs of spare filters until just before they are to be used.

7.

Always use manufacturer's genuine filters.

Relating To Electric System

1.

If the wiring gets wet or the insulation is damaged, the electric system leaks and this could
result in hazardous malfunction of the bulldozer.

2.

Services relating to the electric system are :
i.

Check of fan belt tension,

ii.

Check of damage or wear in the fan belt and

iii.

Check of battery fluid level.

3.

Never remove or disassemble any electric components installed in the bulldo zer.

4.

Never install any electric components other than these specified by manufacturer.

5.

Be careful to keep the electric system free of water when washing the bulldozer or
when it rains.

6.

When working on the seashore, carefully clean the electric system to prevent corrosion.

7.

Never connect any optional power source to the fuse, starting switch, battery relay,
etc.
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Periodical Maintenance
Periodical maintenance is essential to keep the machine in the top running condition and to
determine to a great extent the serviceability of parts and machine. All service intervals indicated in
this section are based on the service meter readings for normal use of the machine.
Note:
It is recommended that for the periodical maintenance of engine please refer to Engine operation
and maintenance manual supplied with the equipment. The periodical maintenance about the
equipment given under this chapter is as what is generally advised and applicable for normal
operating conditions.
General Instructions

1.

For replacement parts, be sure to use only genuine parts.

2.

Always use good quality lubricants such as those recommended in this manual.

3.

Before applying lubricant, wipe clean the area around the lubricating point with wire brush
or rag.

4.

While checking the oil level or while draining the oil, keep the machine level.

5.

Drain oil after the engine is shut down, while the oil is still hot

Fuel Handling Instructions

1.

Water and dust are enemies against fuel. Before filling the tank from the drum, be sure to
clean the exterior of the drum not to allow dirt or dust to get into the tank.

2.

Always fill the tank through the strainer provided. If the strainer is clogged, thoroughly clean
foreign particles from it.

3.

Top up the fuel tank at the end of each day's run. This will not only drive out the moisture
laden air, but also help prevent condensation of fine particles during overnight.

4.

To check the fuel level in the tank, remove the filler cap and check the fuel level with the
level gauge provided therein.
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Unit 2.3 - Recording Details of Checking and Maintenance

10 Hours Service Operations

Table 2.3.1
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50 Hours Service Operations

Table 2.3.2
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250 HOUR SERVICE OPERATIONS
OPERATIONS

1.

Check and correct oil level of the
following units.

2.

i.

Final drive case

ii.

Hydraulic tank

Lubricate the following parts with
grease.

3.

i.

Steering clutch shifter

ii.

Idler adjusting rods

iii.

Cylinder support yoke

iv.

Cylinder support shaft

V.

Brace

vi.

Hydraulic jack pins

REMARKS

Reduce the service interval of the air cleaner outer
element to half, while operating the machine in dusty
condition.
Change the hydraulic oil filter element and oils in all
reservoirs after the first 250 hours of operation of a new
bulldozer.
Oil to be used in the hydraulic tank should be of
manufacturer's recommended HYDRAULIC OIL only.
In case of wet type air cleaner service intervals of oil
change should be reduced, in dusty operating conditions.
Check and correct oil level of the following units.
i.
ii.
iii.

Lubricate the following parts with grease.
i.
ii.
iii.
iv.
v.
vi.

Check and correct electrolyte level in
batteries.

4.

Change engine oil

5.

Change fuel filter

6.

Change engine oil filter element

7.

Check and adjust fan belt tension.

8.

Check and adjust track tension.

9.

Check and clean air cleaner outer
element.

10. Drain water from steering clutch case.

Final drive case
Hydraulic Tank
Air cleaner pan
Steering clutch shifter - 2 points
Idler adjusting rod - 2 points
Cylinder support yoke - 4 points
Cylinder support shaft - 2 points
Brace - 4 points
Hydraulic jack pins - 2 points

Check and correct electrolyte level in batteries.
i.

ii.
iii.

Maintain the electrolyte level at 10 mm to 12 mm
above the top of the plate by adding distilled water
only.
Should any of the acid be spilled out replenish with
acid of the correct specific gravity.
Also clean the air vent hole on battery cap.

Change engine oil
i.
ii.
111.

Run the engine for some time and stop it.
Drain the oil when it is hot.
Pour the fresh oil and bring it to correct level.

Check and adjust fan belt tension.
Change engine oil filter element.
i.

11. Drain water and sediments from
hydraulic line.

ii.

12. Check track shoe bolts for tightness.

iii.

iv.

Thoroughly drain the existing oil in the oil filter by
removing the drain plug.
The element may be taken out after removing the
bolt andthe cover.
Thoroughly clean the sediments & unfiltered oil
which may have accumulated in the bottom of the
filter.
Install a new genuine filter element.

Check and adjust track tension.
i.
ii.
iii.
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Keep the machine in level.
Place a straight edge on and along the track span
between the idler and the spro cket .
The standard clearance ranges from 25 mm to 40
mm at the midpoint

Table 2.3.3

500 Hours Service Operations

Table 2.3.4
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Symptom
•

I.
•

Oil pressure gauge pointer
will not return to "O" when
the engine is shut down.
Oil pressure gauge pointer
fluctuates.
Oil pressure gauge pointer
indicates pressure below
normal operating range.

Probable Cause
•

I.
•
•

•
•

•
•
•

•
•

Oil pressure gauge pointer
indicates pressure above
normal operating range.

•
•
•

Steam spurts out through
pressure valve on the
radiator.

•

Water temperature gauge
indicates above 90° C

•
•

•

•

•
•
•

Water temperature gauge
indicates below 65° C.

•

•
•

Defective oil pressure gauge .

Insufficient oil in oil pan.
Insufficient oil in oil pan.
Clogged oil filter element .
Oil leakage due to broken
piping, loose oil piping joints
or connections.
Defective oil pressure gauge .
Defective oil pressure
regulating valve.

Remedy
• Renew.

I.
•
•

•
•

•
•

Add.
Add.
Renew.
Check and correct.
Renew.
Check and adjust.
Check and replace if
necessary.

Defective oil pump, clogged
oil pan strainer, broken
piping, et c.,
Use of improper oil.
Defective oil pressure gauge.
Defective oil pressure
regulating valve.
Insufficient coolant,
coolant leakage.
Loose fan belt.
Dust or accumulated cooling
system.
Clogged radiator fins out of
place.
Defective temperature
gauge.

•
•
•

•
•

•
•
•

•

Use oil of proper
viscosity.
Renew.
Check and replace if
necessary.
Check and correct .
Check and adjust.
Change coolant cooling
system.
Clean or repair .
Renew.
Renew.

•

Tighten or renew
packing as necessary .

•

Renew.

•

Install radiator mask
and suction fan.

Defective thermostat.
Loose radiator (While
operating altitude).
Defective thermostat.
Defective water
temperature gauge.
Overcooled engine.
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•

Renew.

•

Engine fails to start.

•
•
•

•
•

•
•

•

•
•

Engine emits white or blue
white exhaust gas.

Engine emits black exhaust
smoke.

Engine runs but operates
erratically.

Engine issues abnormal
noise.

Insufficient torque of
starting motor to crank
engine.
Poor compression due to:
i. Valve clearance out of
adjustment.
ii. Leaking valves.
iii. Worn piston rings or
cylinder.
iv. Gas leakage around
cylinder.

•
•

Plugged injector spray holes.
Water in fuel.

•
•
•

•

Excess oil in oil pan.
Use of improper fuel.
Clogged air cleaner
elements.
Defective injectors.

•

Defective injectors.

•
•

•

Internal breakage of muffler.
Excess valve clearance.

•
•

•

•
•
•

•
•
•

•
•
•

•

Defective pump.
Use of improper fuel.
Overheat.

•

•

•
•

Worn main bearings or
connecting rod bearings.
Defective water pumps or
fan shaft ball bearing.

•

•
•

•

Engine lacks power.

Timing gears chatter.

•

I·

Add.
Tighten fuel
connection & bleed air
from fuel pump.
Renew.
See "Electrical system"
trouble shooting.
Check.
Change.
Check electric.
Shut down valve and
replace.
Check and clean.
Drain water.
Check and clean and
tighten connections .

Air leaks in suction line
restricted fuel line.

•
•

•

Defective fuel pump or
injectors.

Restricted air intake.
Poor quality fuel.
Fuel shut off valve defective.

•

•

Insufficient fuel in fuel tank.
Air in fuel line.

Check and locate the cause
of trouble by referring it to
the above information.
Worn gears or loose key.

68

Drain excess oil.
Use fuel of proper rate.
Clean, renew as
necessary.

Get the professional
help

Change to proper fuel.
See the instruction
under "Water
temperature gauge
indicates high
operating
temperature".
Renew.
Adjust.
Call the expert

•

Call the expert

I·

Call the expert

•
•
•
•

•
•

•
•
•
•
•
•

Engine runs at excessively
high speed.
Ammeter pointer fluctuates
considerably as the engine is
running at constant speed.

•

Governor out of adjust ment.

•

•

Faulty wiring.

•

•

Lamps dim as the engine is
running at high speed or
Lamp wiggle.
Ammeter pointer will not
deflect at all as the engine
runs normally.

Generator issues abnormal
noise
Starting motor will not crank
up engine as the starting
switch key is turned to
START.

Pinion rattles.
Starting motor will rotate at
full speed before the pinion
is engaged properly.

•
•

•
•

•
•

•
•

Defective ammeter.
Faulty wiring.
Defective generator voltage
regulator.

Defective generator.
Faulty wiring.
Defective starting switch.
Battery not fully charged.
Defective starting motor.

•

Defective engage
combination switch.

•
•

Defective wiring.
Battery not fully charged.

Starting motor will not stop
as the starting switch key is
turned to OFF.
Starting motor will not crank
up the engine instantly.
Starting motor disengages
before cranking the engine.
Starting disengage after
cranking the engine.
Main clutch slips.

•
•
•
•
•
•
•

•

Defective generator or
regulator.

Transmission gears are not
easily meshed in. (Clutch
shaft doesn't stop).

•

•
•
•

Defective starting mot or.
Faulty wiring.
Battery not fully char ged.
Defective engage
combination swit ch .
Cover to flange clearance
out of adjustment.
Worn lining.
Weakened or broken spring.
Oil of high viscosity.
Over tightened adjusting
ring.
Mal-functioning of inertia
brake.
Distorted disc or plate.
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•

•
•

•
•

•
•

•

•

Call the expert
Check and repair or
tighten loose
terminals, if any.
Check and repair.

Renew.
Check and repair.
Check and repair and
replace if necessary.

Check and repair or
replace if necessary.
Check and repair.
Renew.
Recharge .
Check and repair and
replace if necessary.

•

Check and repair and
replace if necessary.

•
•

Check and repair.
Re-charge.

•
•
•
•
•
•
•
•

•
•
•

Check and repair.
Check and repair.
Recharge .
Check and repair and
replace if necessa ry.
Adjust.
Check and repair.
Check and repair.

Use oil of proper
viscosity.
Adjust.
Adjust.
Check and repair and
replace if necessary.

•

Main clutch pedal operates
heavily.

•

i.

ii.
iii.

Insufficient oil in
main clutch case.
Oil leakage around
cracked piping.
Defective gear
pump or insufficient
oil pressur e.

adjustment.

•
•

Transmission makes
excessive noise.

Machine will stop or engine
RPM varies as the steering
clutch lever on either side is
pulled.

•
•

•
•

•

Friction on link bushin g.
Mal-functioning booster due
to:

•
•

•

l.

•

Machine moves on forward
as the steering clutch lever

Defective bearing.

•

Steering clutch {applied) not
disengaged properly.
Steering clutch {not applied)
slips due to improper

• Brake out of adjustment.

Machine will not stop as the

•

•
•
•
•

Oil leaks around sprocket
Track runs to either side.

Wear occurs on the sprocket
rapidly.
Oil leaks around front idler,
carrier roller or track roller.
Proper track tension
adjustment will not be
eff ected.

•

Blade will rise slowly or not
rise at all.

•

I.
•

•

I
.

See Above.
Adjust.

•
•

Adjust.

• Check and repair if
necessar y.

Worn or damaged seal ring .

I.

Rusty idler adjusting rod.
Leakage of grease through
the plug.
Insufficient hydraulic
syst em .
Defective relief valve, gear
pump or piston packing.
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Tighten.

•

Defective track roller flange.
Loose track tension.

Check and replace.

•

Loose track tension.

•

•

Replace oil pump.

•

Lining wet with oil.

Worn or defective seal ring .

•

Adjust steering linkage.

•

Brake mal-functioning.

•
•

Check and adjust
steering clutch. Repair
when air is leaking into
oil pump.

•

Steering clutch not
disengaged properly.

on either side is pulled.

brake pedal is depressed.

I.

•

Adjust.

• Add.
• Check and repair.

Insufficient oil transmission
case.

adjust ment.

•

Lubricate
Add.
Check and repair.
Check and repair.

.I
•

•

•
•
•

•

Check and repair if
necessar y.
Tighten.
Check and repl ac e.

Check and repair.
Check and repair.
Add .
Check and repair.
Replace if necessary .

•

•
•

Blade lowers quickly by its
own weight.

Oil leaks around piston rod

•
•
•
•

Worn or defective control
valve.

Defective control valve.

•

Damaged cylinder.

Check and replace if
necessary .

Worn or damaged piston
packing.
Worn or damaged piston
packing.

•

Check and replace.

Table 2.3.5
Operator's skill can have a big impact on the profitability of your dozing operations. Out of all the
machines in the earthmoving world bulldozers, particularly large ones may have the greatest
variation when it comes to owning and operating costs.
Below the details of reporting and checks are being shared with the readers and trainees especially
on checking, repairing, maintaining & reporting the unmanageable issues to the concerned
authorities.

Maintenance Schedule Chart
Initial 250 hours service (only after the first 250 hours)
Replace power train oil filter element, steering lubricating oil filter
1.
2.
3.
4.
5.
6.
7.

Element
Change oil in power train case, wash strainers (power train pump strainer,
Scavenging pump strainer)
Replace charge filter element
Change oil in hydraulic tank, replace hydraulic filter element,
Clean hydraulic tank strainer
Change oil in final drive case

When Required
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Clean inside of cooling system
Check, clean and replace air cleaner element
Check and adjust track tension
Check and tighten track shoe bolts
Adjust idler clearance
Reverse and replace the end bits and cutting edges
Clean and check radiator fins, oil cooler fins, aftercooler fins
Clean fuel tank strainer
Drain water and sediment in fuel tank
Clean steering case breather
Clean fuel tank breather
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Clean hydraulic tank breather
Check undercarriage oil
Clean air conditioner air filter (fresh/recirc filter)
Replace air conditioner belt
Check and adjust air conditioner
Lubricate door hinge
Check door latch
Check door lock striker
Replace door damper
Check window washer fluid level, add fluid
Replace wiper blade
Bleeding air in hydraulic system
Lubricating

Check before starting - Every 250 hours service

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Lubricating
Check alternator drive belt tension, adjust
Check level of battery electrolyte
Check brake performance
Check oil level in damper case, add oil
For details of the following items, see "CHECK BEFORE STARTING (PAGE 3-75)".
Checking with machine monitor
Check coolant level, add coolant
Check fuel level, add fuel
Check water separator, drain water and sediment
Check oil level in engine oil pan, add oil
Check oil level in power train case, add oil
Check brake pedal travel
Check dust indicator
Check oil level in hydraulic tank, add oil
Check electric wiring
Check that lamps light up
Check horn sound
Check backup alarm sound
Check seat belt for wear or damage
Adjust mirror
Adjust joystick
Adjust armrest

Every 500 hours service
1. Change oil in engine oil pan, replace engine oil filter cartridge
2. Replace power train oil filter element, steering lubricating oil filter
3. Element
4. Check oil level in final drive case, add oil
5. Replace fuel pre-filter cartridge
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Every 1000 hours service

Replace fuel main filter cartridge
Replace fuel tank breather element
Replace hydraulic tank breather element
Change oil in power train case, wash strainers (power train pump strainer, Scavenging pump
strainer)
5. Check, clean fuel strainer
6. Check for loose raps mount bolts
7. Replace corrosion resistor cartridge
8. Check hose clamps between air cleaner and turbocharger,
9. Turbocharger and aftercooler, aftercooler and engine
10. Replace charge filter element

1.
2.
3.
4.

Every 2000 hours service

1.
2.
3.
4.
5.
6.
7.
8.
9.

Change oil in hydraulic tank, replace hydraulic oil filter element, clean
Hydraulic tank strainer
Change oil in final drive case
Change oil in damper case, clean damper breather
Check pivot bearing oil level, add oil
Check oil level in recoil spring, assist cylinder case, add oil
Check alternator
Check engine valve clearance, adjust
Checking charge pressure of nitrogen gas in accumulator (for control Circuit)
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S No.

Safety of critical parts for
periodic replacement
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22 Hose (HSS motor - oil cooler bypass valve)

1

24 Hose (fan pump - self-reducing pressure valve)

1

23 Hose (oil cooler bypass valve - hydraulic oil cooler)
25 Hose (self -reducing pressure valve - relay tube)
26 Hose (relay tube - fan motor)

2
1
2

27 Hose (fan motor - hydraulic tank)

4

29 Hose (PPC lock valve - blade PPC valve)

1

28 Hose (self -reducing pressure valve - PPC lock valve)
30 Hose (PPC lock valve - ripper PPC valve)

2
1

31 Hose (blade PPC valve - main control valve)

4

33 Hose (blade PPC valve - hydraulic tank)

1

32 Hose (ripper PPC valve - main control valve)

34 Hose (ripper PPC valve - hydraulic tank)

35 Hose (hydraulic pump - main control valve)

4

1
3

36 Hose (main control valve - ripper relay block)

4

38 Hose (ripper relay block - ripper cylinder)

8

40 Hose (main control valve - blade relay tube)

2

37 Hose (main control valve - hydraulic tank)

39 Hose (main control valve - blade tilt relay tube)
41 Hose (blade relay tube - blade divider block)
42 Hose (radiator guard top - lift cylinder)
43 Accumulator (for control circuit)

1

4

Every 2 years
or4000
hours,
whichever
comes sooner

2
2
1
1

44 Hose (air cleaner - turbocharger)

2

45 Hose (turbocharger - aftercooler)

1

46 Hose (aftercooler - engine)
47 High-pressure tube clamp

15

48 Fuel spray prevention cap

17

Every 8000
hours

1

Every 3 years

49 Seat belt
Table 2.3.6
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Table 2.3.7
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Fig. 2.3.1 Operators Daily Log
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Fig. 2.3.2 Tracked Dozer Inspection Checklist
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Fig. 2.3.3 Pre Start Dozer Inspection
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Tips

!

How will you check for leakage of water or oil around engine ?
Check that there is no leakage of oil from the engine or leakage of water from the cooling system. If any
abnormality is found, repair it.

Notes

80
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SCMS

3. Perform Bulldozer
Operations
Unit 3.1 - Starting and driving the bulldozer to the operations
area
Unit 3.2 - Engage and maneuver the blade to push or move
around ore stacks/ waste rock/rejects as necessary
Unit 3.3 - Use the blade appropriately for leveling the surface

MIN/N 0216

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Check Coolant Level, Add Water
Checking With Machine Monitor
Check Fuel Level, Add Fuel
Check Oil Level in Engine Oil Pan, Add Oil
Check Oil Level in Power Train Case, Add Oil
Check Brake Pedal Travel
Check Dust Indicator
Check That Lamps Light
Check Horn Sound
Check Backup Alarm Sound
Check Seat Belt for Wear or Damage
Check for Water and Sediment in Water Separator, Drain Water
Adjust Operator's Seat
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UNIT 3 - Perform Bulldozer Operation

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Learn Coolant Level, Add Water
Checking The Machine Monitor
Analyze Fuel Level, Add Fuel
Analyze Oil Level in Engine Oil Pan, Add Oil
Analyze Oil Level in Power Train Case, Add Oil
Inspect Brake Pedal Travel
Inspect Dust Indicator
Inspect Lamps Light
Inspect Horn Sound
Inspect Backup Alarm Sound
Check Seat Belt for Wear or Damage
Inspect for Water and Sediment in Water Separator, Drain Water
Adjust Operator's Seat
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Check before Starting
Always carry out the items in this section before starting the
engine each day.
I. Check Coolant Level, Add Water
Caution

1.

Normally, do not open the radiator cap. When checking the
cooling water level, check the sub-tank when the engine is

Fig. 3.1 Water / Coolant

cold.
2.

Open the engine side cover on the left side of the chassis, and
check that the cooling water is between the FULL and LOW
marks on sub-tank G)

3.

If the water level is low, add water to the FULL level through
the water filler port in sub-tank G)

Remarks

1.

In summer, the coolant may overflow from the sub-tank

Fig. 3.2 Water / Coolant Level

drain hose. This is not a problem. It generally occurs because
too much coolant has been added.
2.

After adding water, tighten the cap securely.

3.

If the sub-tank is empty, check for leakage of water, then add water to the radiator and subtank.

4.

After adding water, close the cover of engine side
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Fig. 3.3 Monitor (A)

Fig. 3.4 Monitor (B)

Fig. 3.5 Position On / Off

Fig. 3.6 Fuel Gauge

Fig. 3.7 Fuel Gauge Monitor
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IV.

Check Oil Level in Engine Oil Pan, Add Oil
1.

Open the engine side cover on the left side of the
chassis.

2.

Remove dipstick @ and wipe the oil off with a
cloth.

Fig. 3.8 Engine Oil Pan

3.

Insert dipstick @ fully in the oil filler pipe, and then take it out again.

4.

The oil level should be between the Hand L marks on dipstick G.

5.

If the oil level is below the L mark, add engine oil through oil filler F.

6.

If the oil is above the H mark, drain the excess engine oil from drain plug P,
and check the oil level again.

7.

If the oil level is correct, tighten the oil filler cap securely and close the
engine side cover.

Fig. 3.9 Dipstick
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Fig. 3.10 Oil Level Check

Fig. 3.11 Deepstick

Fig. 3.12 Brake Pedal (A)

Fig. 3.13 Brake Pedal (B)
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VII.

Check Dust Indicator

1.

Open the engine side cover on the left side of the chassis, and
check that the red piston has not appeared in the transparent
portion of dust indicator

2.

If the red piston has appeared, clean or replace the element
immediately.

3.

After checking, cleaning, and replacing, press the knob of dust
indicator 1, to return the red piston to its original position.

Fig. 3.14 Dust Indicator

VIII.

Check That Lamps Light

1.

Up

Turn the head lamp switch, the rear lamp switch and the additional working lamp to the ON
position and check that the head lamps and rear lamps light up.

2.

If the lamps do not light up, there is probably a broken bulb or disconnection in the wiring,
so contact your distributor for repairs.

IX.
X.
XI.

Check Horn Sound
Check Backup Alarm Sound
Check Seat Belt for Wear or Damage

1.
XII.

Check the belt and mounting clamps, and if they are worn or damaged, replace the seat belt.

Check for Water and Sediment in Water Separator, Drain Water

1.

The water separator separates water mixed in the fuel. If float
@ is at or above red line G) drain the water according to the
following procedure:

2.

Loosen drain plug @ and drain the accumulated water until
the float reaches the bottom.

3.

Tighten drain plug@

4.

If the air is sucked into fuel line when draining and water, be sure
to bleed air in the same manner as for the fuel filter.
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Fig. 3.15 Water Separator

XIII.

Adjust Operator's Seat

1.

Adjust the seat position at the beginning of each shift or

2.

Adjust the seat so that the brake pedal can be depressed all the way with the operator's
back against the backrest.

A. Fore-aft adjustment of seat

1.

Move lever G) to the right set the seat to a
position where it is easy to operate, and then
release the lever.

2.

Fore-aft adjust ment : 160 mm (6.3 in) (9 stages)
- These specification may vary from machine to
machine and company to company

B. Adjusting cushion

1.

Turn knob@ to adjust the cushion to the
desired strength.

C. Adjuster reclining angle

Fig. 3.16 Operator’s Seat

Notice

1.

When reclining the seat back to the rear, check the space behind, and adjust to a suitable
position.

2.

Pull lever@ set the seatback to a position where it is easy to operate, and then release the
lever .
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UNIT 3.1 - Starting And Driving The Bulldozer To The
Operations Area

Fig. 3.1.1.1 Control Levers (A)

Fig. 3.1.1.2 Control Levers (B)

Fig. 3.1.1.3 Brake Pedal Lock Position

Fig. 3.1.1.4 Speed Range Variation
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Fig. 3.1.1.5 Reverse/Forward

Fig. 3.1.1.6 Blade Control Positions

Fig. 3.1.1.7 Safety Lever Lock Position
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Fig. 3.1.1.7 Engine Start Instructions

Fig. 3.1.1.8 Low Idling

Fig. 3.1.1.9 Engine Start Key Insertion

Fig. 3.1.1.9 Engine Start Key On/Off/Start
Postions of the Key
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Fig. 3.1.3.1 Inside View

Fig. 3.1.3.2 Monitor Panel

Fig. 3.1.3.3 Low Idling & Full Speed
Positions of the Lever

Fig. 3.1.3.4 Key at On Position
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Fig. 3.1.3.5 Automatic Preheating
Switch Auto Position

Fig. 3.1.3.6 Automatic Preheating
Switch - Start Position

Fig. 3.1.3.7 Automatic Preheating
Switch Off Position
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Fig. 3.1.4.1 Starting Engine Levers

Fig. 3.1.4.2 Acceleration Meter

Fig. 3.1.4.3 Guage Panel Specification

Fig. 3.1.4.4 Gauge Panel
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Fig. 3.1.4.5 Break Pedal
De-Pressing & Parking Break Release

Fig. 3.1.4.6 Steep Uphill Start Instructions

Fig. 3.1.4.7 Parking Lever to
Free Position

Fig. 3.1.4.8 Speed Range Adjustments
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Fig. 3.1.4.9 Blade Control Lever

Fig. 3.1.4.10 Blade Control Lever
to Raise/Hold Blade

Fig. 3.1.4.11 Forward/Reverse to
Move Machine Off

Fig. 3.1.4.11 Fuel Control Lever
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Fig. 3.1.5.1 Gear Shifting Instructions

Fig. 3.1.5.2 Gear Shifting (B)
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Fig. 3.1.5.3 Shifting Between
Forward & Reverse

Fig. 3.1.5.4 Applying Break Instructions

Fig. 3.1.5.5 Bulldozer Stop Instructions

Fig. 3.1.5.6 Reverse/Forward Instructions
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Fig. 3.1.5.7 Deceleration Instruction

Fig. 3.1.6.1 Bulldozer Steering Instructions

Fig. 3.1.6.2 Turning Left Using Joystick
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B. Taking sharp turns to left while traveling
forward

1.

If the joystick is pushed forward and moved fully to
the left (L), the steering clutch is disengaged, the
brake is applied, and the bulldozer turns sharply to
the left.

2.

When making sharp turns to the right, push the
joystick forward, and move it fully to the right.

3.

Do the same when traveling in reverse

Fig. 3.1.6.3 Sharp Left Turn

3.1.7. Turning Bulldozer While Descending a Slope
On steep downhill slopes where the bulldozer may travel under its own weight, or on downhill slopes
where it is being pushed by a towed bulldozer, the bulldozer will steer in the opposite direction, so do
as follows.
Turning gradually to left while traveling forward

1.

If the joystick is pushed forward and moved partially to
the right (R), the bulldozer turns gradually to the left .
(Becomes reverse steering)

2.

When turning gradually to the right, push the joystick
forward, and move it partially to the left. (Becomes
reverse steering)

3.

Do the same when traveling in reverse.

Fig. 3.1.7.1 Turning Gradually to Left
Side Way
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Making sharp turns to left while traveling forward
1.

If the joystick is pushed forward and moved fully to the
left {L), the bulldozer turns sharply to the left. {Does not
become reverse steering)

2.

When making sharp turns to the right, push the joystick
forward, and move it fully, to the right. {Does not
become reverse steering)

3.

Do the same when traveling in reverse.

Fig. 3.1.7.2 Forward & Sharp Left
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Fig. 3.1.8.1 Stopping Instructions

Fig. 3.1.8.2 Depress Brake to Stop

Fig. 3.1.8.3 Neutral Position
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C. Operate joystick@ to l51 , and check that speed range
display window 3 (shown above) shows the correct
position.

Fig. 3.1.8.4 Positioning Joystick

3.1.9. Precautions for Operation

A. Method

of

Using

Steering Clutch

1.

If the steering clutch
one

side

is

used

frequently or if many
gradual

turns

are

made with steering
clutch half-engaged,
the

steering

clutch

will wear out in a
short time.

2. Design

the

travel

road well and steer
the

Fig. 3.1.9.1 Use of Steering Clutch

bulldozer

properly.

B. Permissible Water Depth

1.

When operating in water, always keep the bottom of carrier roller i above the surface of the
water

2.

Also, be careful that the engine cooling fan will not come in contact with water. The fan can
be damaged.
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C. Precautions When Traveling Up or Down Hills

1.

Use engine as a brake
a)

When going downhill, shift gear shift lever into low speed to run engine at slow speed and
travel down slope using the engine as a brake.

b)

1.

Never coast down slope with the steering and directional lever in the N (neutral) position.

Braking when traveling downhill
a)

While descending a slope using the engine as a brake, also apply the brakes.

b)

Failure to brake may result in overrunning, causing engine trouble.

D. Precautions on Slopes
1.

Be careful of fuel level
a)

If the fuel level in the fuel tank becomes low when working on slopes, the engine may
suck in air because of the angle of the bulldozer or the swaying of the bulldozer.

b)

If this makes the engine stop, so be careful not to let the fuel level in the fuel tank become
too low.

2.

Precautions when engine stops on slopes
a)

If the engine stops while working or traveling on a hill, the brake is automatically applied.

b)

Now you should move the parking lever to the LOCK position to apply the parking brake.

It Is Prohibited To Keep the Door Open During Operations
2.

Always keep the door closed when traveling or carrying out operations.

3.

If The Door Is Left Open, There Is Danger Of Damage From Obstacles Or Strong Vibration.

It Is Prohibited To Modify The Cab Glass In Any Way That
Will Obstruct The View
1.

For safety reasons, do not install anything to the cab
glass that will obstruct the view.

2.

Always keep the glass clean to ensure safety during
operations.

Fig. 3.1.9.2 Cab Glass
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Fig. 3.1.10.1 Parking Instructions

Fig. 3.1.10.2 Safety Lever to Lock Position

Fig. 3.1.10.3 Depress Brake Pedal
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Fig. 3.1.10.4 Neutral Position

Fig. 3.1.10.5 Speed Range Control

Fig. 3.1.10.6 Brake Lock

Fig. 3.1.10.6 Operate Blade Control
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Fig. 3.1.10.7 Lock Blade Control Levers

Fig. 3.1.11.1 Monitor Panel Specification

Fig. 3.1.11.2 Gauge Panel Specification
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Fig. 3.1.12.1 Engine Stopping Instructions

Fig. 3.1.12.2 Fuel Control at Low Idling

Fig. 3.1.12.3 Fuel Control Lever
at Stopped Engine

Fig. 3.1.12.4 Starting Switch
to the Off Position
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Fig. 3.1.13.1 Locks & Covers

Fig. 3.1.13.2 Cab Door Opener, Drain Valve
& Cap with Cover
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3.1.14. Work Possible Using Bulldozer
In addition to the following, it is possible to further
increase the range of applications by using various
attachments.

A. Dozing
i.

A bulldozer digs and transports dirt in a forward

Fig. 3.1.14.1 Dozing

direction.
ii.

Slope excavation can always be most effectively
carried

out

by

proceeding

from

the

top

downward.
iii.

When dozing toward one side only, operate with
angled blade (angle dozer only).

Fig. 3.1.14.2 Forward Dozing
B. Smoothing
Avoid smoothing on rocky or stony ground.
It can damage the blade.
To finish the ground to a flat surface after digging or
leveling, put a full load of soil in front of the blade and
operate the blade up and down in small movements
while traveling forward.
Finally, place the blade at FLOAT and travel at low speed
in reverse while pulling the blade over the ground
surface.

Fig. 3.1.14.3 Smoothing

Before doing this, hold the lever by hand at the FLOAT position for at least 1 second to make sure that
it stays in position.
To prevent damage to the blade, be careful not to travel over any stones or rocks.
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Fig. 3.1.14.4 Digging & Ditch on Hard
& Frozen Ground

Fig. 3.1.14.5 Felling Trees & Removing Stumps

3.1.15 Adjusting Posture of Work Equipment
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Fig. 3.1.15.1 Angle Dozing (A)

Fig. 3.1.15.2 Angle Dozing (B)

Fig. 3.1.15.3 Angle Dozing (C)

3. Insert arm

Fig. 3.1.15.4 Arm and Pin Insertion
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C.

Adjust Angle of Blade Edge

i.

It is dangerous if the work equipment moves by mistake when adjusting angle of the blade
edge.

ii.

Set the work equipment in a stable condition, then stop the engine and apply the locks
securely to the safety lever.

iii.

1.

Adjust the angle (A) of the blade edge to match the type of soil.

Angledozer

i.

Adjust the cutting angle by changing the distance

(L) between the joints so that the length of the
brace is the same on the left and right sides.
a)

INCREASE distance (L) to INCREASE

b)

DECREASE distance (L) to DECREASE

angle (A)
angle (A).
ii.

The standard for the cutting angle (A) is 55°.

iii.

The standard for the distance (L) between the

Fig. 3.1.15.5 Angledozing

joints is 1127 mm (44.4 in).

2.

Power Tiltdozer

i.

Turn the brace with bar handle G) and the
distance (L) between the joints to change the
cutting angle (A) as follows.
a)

INCREASE distance (L) to INCREASE

angle (A).
b)

DECREASE distance (L) to DECREASE

angle (A).
ii.

The standard for the cutting angle (A) is 55°.

iii.

The standard for the distance (L) between the
joints is 1150 mm (45.3 in).
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Fig. 3.1.15.6 Tiltdozing

Fig. 3.1.15.7 Tilt & Power Tilt

Fig. 3.1.15.7 Bolt Setting & Bar
Insertion for Tilt Dozing
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3.1.16 Tips for Longer Undercarriage Life

Fig. 3.1.16.1 Undercarriage Operations
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Fig. 3.1.16.2 Inspection and Adjustment (A)

Fig. 3.1.16.3 Inspection and Adjustment (B)
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1.

Measuring Link Pitch

i.

Insert a wooden block between track shoe and
sprocket to take up the slack in track shoes.

ii.

Measure pitch length of 4 links in stretched
portion at more than 2 links away from master
pin of length obtained, 1/4 is the link pitch.
a) Basic link pitch (P): 203 mm (8 in)
b) Link pitch limit for turning: 206 mm (8.1 in)
c) There is no link window on the master link.

Fig. 3.1.16.4 Link Pitch

Fig. 3.1.16.5 Master Link
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UNIT 3.2 - Engage And Maneuver The Blade To Push Or Move Around
Or Stacks/Waste Rock/ Rejects As Neccessary Operation Area.
3.2.1 Clearing Vegetation And Tress

3.2.2 Brush And Small Trees

3.2.3 Medium Trees

3.2.4 Large Trees
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Fig. 3.2.4 Removing a Large Tree

Steps
Step 1.

Step 2.
Step 3.
Step 4.
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3.2.5 Roots
Mount a rake on the dozer in place of the blade to remove roots and small stumps. As the dozer
moves forward, it forces the teeth of the rake below the ground's surface. The teeth will catch the
belowground roots and the surface brush left from the felling operation, while the soil remains or
passes through.

3.2.6 Safety Instructions
Never operate clearing tractors too close together. Do not follow a tree too closely when pushing
it, because when it begins to fall, its stump and roots may catch under the front of the dozer. Clean
out accumulated debris in the dozer's belly pan often to prevent fires in the engine compartment.

3.2.7 Production Estimates
The two methods for estimating production for clearing and grubbing projects are the quick
method and the tree-count method.

Steps
Step 1.

Step 2.
Step 3.
Step 4.
Step 5.
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Creating A Slope
It is best to start the cut at the top of the hill, creating a bench several dozer lengths long. Do this by
working up and down the slope perpendicular to the long direction of the project. Design the benches
to ensure that water runs off without damaging the slope. If possible, start the bench on the uphill
extreme of the cut (the highest point of the cut) and then widen and deepen the cut until the desired
road profile is achieved. Be sure to start the bench far enough up the slope to allow room for both the
inner slope and the roadway.
Because the perpendicular passes are short, the dozer usually is not able to develop a full blade load.
Therefore, after constructing the initial bench, turn the dozer and work in the long direction of the
project. Develop a full blade load and then turn the dozer to push the material over the side. After
developing the bench, use either a dozer or a scraper to complete the cut. Keep the inside (hillside) of
the roadway lower than the outside. This allows the dozer to work effectively on the edge and
decreases the erosion of the outer slope. Make sure to maintain the proper slope on the inside of the
cut. It is very difficult to change the cut slope after construction. Maintain the proper bench slope by
moving out from the inside slope on each successive cut. Determine the slope ratio from the distance
moved away from the slope for each successive cut and the depth of each cut. When cutting the road's
cross slope, work from the toe of the bench to the road's outside edge.

Fig. 3.2.7.1 Side Hill Cut

Finishing A Side Slope
There are two methods for finishing a side slope-working perpendicular to the slope and working
diagonally up the slope.
Working Perpendicular to the Slope
The dozer shown in below image is finishing a side slope by working perpendicular to the slope. Start
the dozer at the top of the embankment and, on each pass, earth will fall to the lower side of the blade

123

Fig. 3.2.7.3 Finishing a Slide Slope Working Perpendicular to the Slope

Fig. 3.2.7.3 Finishing Side Slope Working up the Slope
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Operation Techniques

Dozing

Side By Side Dozing

Fig. 3.2.7.4 Side-by-Side Dozing
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Slot Dozing
Slot dozing uses spillage from the first few passes to build a windrow on each side of a dozer' s path .
This forms a trench, preventing blade-side spillage on subsequent passes. To increase production,
align cuts parallel, leaving a narrow uncut section between slots. Then, remove the uncut s ection by
normal dozi ng. When grade and soil conditions are favorable, slot dozing can increase output by as
much as 20 percent.

Fig. 3.2.7.5 Slot Dozing

Downhill Dozing
Pile several loads at the brink of the hill, and then push them to the bottom in one pass. When dozing
downhill, travel to the bottom of the hill with each load. Use downhill dozing whenever possible since
it increases production.

Hard-Materials Dozing
Use the dozer blade to loosen hard material when rippers are not availa ble. Tilt the blade to force one
corner into the material. Tilting is done through blade control, by driving one track onto a ridge of
material bladed up for this purpose or by placing a rock or log under the track. To maximize the driving
force of the blade, hook only the tilted end under the material. Break a thin layer by turning on it with
a dozer. Turning causes the track grousers (cleats) to break through the top layer. With a thin layer of
frozen material, it is best to break through at one point . By lifting and pushing, the blade breaks
through the top frozen layer as shown in.

126

Fig. 3.2.7.6 Dozing Hard Material or Frozen GroundLayer

Wet material is difficult to move with a dozer. Also, the wet ground may be too soft to support
the weight of the dozer. If so, make each successive pass the full depth of the wet material. This will
place the dozer on a firmer footing. If available, use wider tracked shoes for better flotation. When
working in mud, push the mud back far enough that it will not flow back into the cut. Make provisions
for recovery operations in case the dozer becomes stuck. Try to use machines equipped with a winch.
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Fig. 3.2.7.7 Tilt Dozer Ditching

Constructing a Stockpile
2-30. A dozer is a good machine for creating stockpiles of material that can then be easily loaded into
haul units by either a loader or a hydraulic hoe excavator. Use the following steps to construct a
stockpile:
Step 1. Push the material from the beginning of the excavation to the stockpile area on the first pass.
This distance should be no more than 75 feet from the start point. Do not excavate deeper than 6 to
8 inches, while maintaining a smooth cut.
WARNING
Before putting the machine in reverse, and while backing, the operator must be satisfied that no
one will be endangered.
Step 2. Begin to raise the blade one dozer length from the stockpile, letting the material drift under
the blade forming a ramp upon reaching the stockpile area.
CAUTION
Keep the dozer under control at all time s. Do not put the transmission into neutral to allow the
machine to coast. Select the gear range necessary before starting down the grade. Do not change
gears while going downhill.
Step 3. Push the material on successive cuts in the same manner, working the dozer from the start
point all the way around the work area while stock piling. Overlap cuts about one-third of the blade's
width to pick up windrows.
NOTE: Do not stop the forward motion or cause the tracks to spin while pushing material.
Step 4. Make successive cuts the same as in step 2, constructing the stockpile higher on each pass until
it reaches the desired height.
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Spreading a Stockpile
Large piles should be worked from the side, cutting material away from the stockpile, using one -third
of the blade. Use the following steps to spread a st ockpile:

Steps
Step 1. Lower the blade to the desired height while moving forward.
Step 2. Adjust the blade height and move the dozer into the side of the pile making the cut with only
one-third of the blade.
NOTE: When using the left side of the blade, continue working to the left. When using the right side
of the blade, continue working to the right.
Step 3. Cut into the st ockpile. The blade should be as full as possible without stalling the dozer or
spinning the tracks. Raise and lower the blade to maintain a smooth pass.
WARNING
When spreading materials that are higher than the midpoint of the rollover protective structure
(ROPS), adjust the height of the cut to eliminate the danger from collapsing material.
Step 4. Spread the blade load after cutting the pile by continuing to move for-ward and slowly raising
the blade until all material is evenly feathered.
Step 5. Feather the blade load and reverse the dozer. Raise the blade about 12 inches off the ground,
back the dozer to the stockpile, and reposition for another cut.
Repeat the above steps until the stockpile has been leveled and spread over the designated area. Do
not back blade to level the stockpile.

Backfilling
Backfilling can be effectively accomplished by drifting material sideways with an angle blade.
This allows forward motion parallel to the excavation. With a straight blade, approach the excavation
at a slight angle and then, at the end of the pass, turn in toward the excavat ion . No part of the tracks
should hang over the edge. Adjust the length of the push based on soil conditions. For example, when
working in soft material or on an unstable slope, let the second bladeful push the first bladeful over
the edge. Be careful to keep oversize materials out of the backfill.

Ripping
Figures below shows various ripping operations. Use first gear for ripping operations. When
performing one-shank ripping, always use the center shank. Use additional shanks, where practical,
to increase production . When ripping for scraper loading, rip in the same direction that the scrapers
are loading, whenever possi ble. It is usually desirable to rip as deeply as possible. However, it is
sometimes better to rip the material in its natural layers even if this is less than full-shank depth. Use
the ripped material on top of the unripped formation to cushion the machine and provide traction.
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When the final material size must be relatively small, space passes close together. Cross rip only when
necessary to obtain the required breakage. Use the following steps to rip material:
Step 1. Position the dozer on the uphill side if operating on a slope, about half the length of the dozer
from the start of the area to be ripped.
Step 2. Place the transmission shift lever in forward, first gear.
Step 3. Lower the rippers to the ripping depth as the dozer begins to cross the area to be ripped.
WARNING
Maintain a straight line while ripping. Turning the dozer with the rippers in the ground will cause
damage to the dozer.
Step 4. Raise the rippers out of the ground and then stop at the end of the pass. Step 5. Place the
transmission in reverse and back the dozer to the start point. Step 6. Position the dozer to overlap the
previous ripping pass.
Repeat steps 1 through 6 until the area is completely ripped.
Packed Soil, Hardpan, Shale, and Cemented Gravel
Three-shank ripping works well in these materials. Use as many shanks as possible to break
material to the desired size.

Fig. 3.2.7.8 Ripping Operations
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Rock with Fractures, Faults, and Planes of Weakness

Use two shanks for ripping where rocks break out in small pieces and the machine can handle the job
easily. Use only the center shank if the machine begins to stall or the tracks spin.
•

Asphalt. Raise the ripper shank to lift out and break the material.

•

Concrete. Use one-shank ripping to sever reinforcing rods or wire mesh effectively.

Solid Rock, Granite, and Hard-to-Rip Material
Use one shank in hard-to-rip material or material that tends to break out in large slabs or pieces.

WINCHING

Winching is hoisting or hauling with a winch, using a cable. When winching, make sure personnel are
clear of the cable. Cables can break and cause severe injury . Exercise caution with suspended loads. If
the engine revolutions (speed) are too low, the weight of the load may exceed the engine capacity
causing the load to drop, even though the winch is in the reel-in position.
CAUTION

Always keep the winch cable in a straight line behind the machine. For safety and maximum service
life of the winch component, decelerate the engine before moving the winch control lever.

After

shifting, control the cable speed by varying the engine speed. Winch loads at low engine speed with
the machine stationary. When moving away from a load, operate the machine in low gear to prevent
over speeding of winch components. Do not operate the winch for extended durations.
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UNIT 3.3 - Use The Blade Appropriately For Levelling The Surface

Fig. 3.3.1 Medium Class Dozer

Description
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Blades
A dozer blade consists of a moldboard with replaceable cutting edges and side bits. Either the push
arms and tilt cylinders or a C-frame are used to connect the blade to the tractor. Blades vary in size
and design based on specific work applications. The hardened-steel cutting edges and side bits are
bolted on because they receive most of the abrasion and wear out rapidly. This allows for easy
replacement. Machine designs allow either edge of the blade to be raised or lowered in the vertical
plane of the blade (tilt). The top of the blade can be pitched forward or backward varying the angle of
attack of the cutting edge (pitch). Blades mounted on a C-frame can be turned from the direction of
travel (angling). These features are not applicable to all blades, but any two of these features may be
incorporated in a single mount.

Straight Blade
Use straight blades for pushing material and cutting ditches. This blade is mounted in a fixed position,
perpendicular to the line of travel. It can be tilted and pitched either forward or backward within a 10°
arc. Tilting the blade allows concentration of dozer driving power on a limited length of the blade .
Pitching the blade provides increased penetration for cutting or less penetration for back draggin g.

Angle Blade
Angle blades, which are 1 to 2 feet wider than straight blades, are used most effectively to side cast
material when backfilling or when making sidehill cuts. Use an angle blade for rough grading,
spreading piles, or windrowing material. It can be angled up to a maximum of 25 left or right of
perpendicular to the dozer or used as a straight blade. When angled, the blade can be tilted but it
cannot be pitched.

Special-Purpose Blade
There are special blades such as the Rome K/G, designed for clearing brush and trees but not for
earthmoving. The Rome K/G blade is permanently fixed at an angle. On one end of the blade is a
stinger. This stinger consists of a vertical splitter and stiffener and a triangular-shaped horizontal part
called the web. One side of the triangular web abuts the bottom of the vertical splitter, and the other
side abuts the cutting edge of the blade. The abutting sides of the web are each about 2 feet in length,
depending on how far the stinger protrudes from the blade. This blade is designed to cut down brush
and trees at, or a few inches above, ground level rather than uprooting them. When cutting a largediameter tree, first use the stinger to split the tree to weaken it; then, cut the tree off and push it over
with the blade. Keep both the stinger and the cutting edge sharp. The operator must be well-trained
to be efficient in this operation. There are other special-purpose blades not discussed in this manual
which can be mounted on dozers.
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Fig. 3.3.1 Bulldozer Blade
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3.3 Table Attachments of Bulldozer

Fig. 3.3.2 Usage List of Bulldozer
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No change
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Tips

!

What is the use of straight blade ?
Straight blade is used for pushing material and cutting ditches. This blade
mounted in a fixed position.

Notes
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SCMS
Unit 4.1 - Reporting of problem/incidents etc.
Unit 4.2 - Reporting and documentation, recording daily activities

MIN/N 0217

Key Learning Outcomes
At the end of this module, you will be able to:
1. Identify and understand bulldozer pre-use checklist
2. Identify and understand bulldozer worksite inspection checklist
3. Understand the importance of machine logs and reporting
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UNIT 4.1 - Reporting Incidents

4.1.1 Machine Logs and Problem Escalation

4.1.2 Informing Supervisor if Problem Unresolved

141

UNIT 4.2 - Basic Job Template Used For Documentation

Fig. 4.2.1 Front Break Check List

Fig. 4.2.2 Rear Break Check List
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Fig. 4.2.3 Cooling System Check List
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Trip Sheet

Name and Address of the Agency

REPORT TO
Mr. / Mr.-------------------------------------

Engaged by Arranged by-----------------

No.-------------------

Date:-------------------

Vehi cIe Number----------------------------Drive Name -----------------------------------------------

I Closing Time ------------

I Hire Charges

I Rupees

Starting Time------------

Charge Per km

TOTAL Time------------

Driver Batta

Signature of the

Excess Hours

Customer

Excess Kms
Service Tax
Permit Charges

Advance Rs.-------------Driver's Signature

TOTAL
For Agency

Fig. 4.2.4 Trip Sheet
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I

Paise

Road Test Report

S. No.

Parameter to check

Before work

1

Front side abnormal noise

2

Rear side abnormal noise

3

Front/rear suspension noise

4

Steering noise

5

Brake caliper noise

6

Misfiring/ starting

7

Hunting problems/ Stopping problems

8

Underbody noise

9

Abnormal noise from doors/glasses and body
operation

10

Overheating of engine AC and Non AC operation

11

Brakes poor/ Weak line effective/ noisy

12

Wheel bearings noisy

13

Drive shaft noise/ vibration

14

Vehicle pulling to one side

15

Poor pick up of vehicle (with AAAC and without AC)

Fig. 4.2.5 Road Test Report
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After work

Service Card
Dealer:

Ro No:

Ro Date:

Place:

Mileage:

Engine No:

Data of:

Kms:

Frame No:

SERVICE TYPE
Operation (10
Hours)

I

Service

type

Operation (50
Hours)

I

Service

type

Operation (100
Hours)

I

Service type
Operation (250
Hours)
Service type
S.No.

CHECK ITEM

CHECK

1

Basic engine components

R

Engine oil

R

Engine oil filter

12
3

I IGNITION SYSTEM
FUEL AND EMISSION CONTROL
Pre-filter

CA

Water sediment filter

C

Air cleaner filter

Fig. 4.2.6 Service Card
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STATUS

REMARKS

4

CHASSIS AND BODY

CA

Brake pedal, Parking brake

CA

Brake pads and discs

CA

Brake lining and Brake drums

CR

Brake line pipes and hoses

R

Brake fluid

CA

Clutch

CR

Power steering fluid

CR

Ball Joints and dust covers

CA

Tyres and inflation pressures

CA

Lights, horns, wipers

CA

Steering wheel linkage and gear box oil

CA

Front and rear suspension

T

Tightening of bolts and nuts

I

5
C

Clean; R

I NA

AC/Cooler Refrigerant
Replace; CA

Check & Adjust; CR

Check & Replace; T

ADDITIONAL
JOB:
MILEAGE

1,50,000

4,50,000

TIMING BELT

Replace

Replace

Name of the

Signature

Inspector
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Tighten

Charging System

Part

Condition

Comments

Battery Fluid level
Terminals
Alternator
Fan belt
Dashboard warning light

Fig. 4.2.7 Charging System
Ignition System

Part

Condition

Comments

HT leads
Distributor Cap
Rotor Arm
Coil
Spark Plugs

Fig. 4.2.8 Ignition System
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Fig. 4.2.9 Fleet Maintenance & Safety Inspection Sheet
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Fig. 4.2.10 Maintenance Schedule
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Fig. 4.2.11 Vehicle Service Form
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Fig. 4.2.12 Vehicle Service Log
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Briefly Answer the Following Questions

Why should the operator inform the supervisor if he / she is unable to resolve issues with a
bulldozer?
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Tips

!

If you can not solve the problem what will be do ?
If you are not able to as ascertain or diagnose the problem immediately report to the supervisor.

Notes
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Unit 5.1 - Mine Safety Legislation
Unit 5.2 - Safety With Vehicles
Unit 5.3 - Lock Out
Unit 5.4 - Avoid Accidents
Unit 5.5 - Injury Education
Unit 5.6 - Injury Prevention
Unit 5.7 - Health: Protective Clothing
Unit 5.8 - Health: Eye Protection
Unit 5.9 - Preventing Hand Injuries
Unit 5.10 - Handling Emergency
Unit 5.11 - Emergency First
Unit 5.12 - Safety During Maintenance

Key Learning Outcomes
At the end of this module, you will be able to:
1.
2.
3.
4.
5.

Learn about health and safety measures critical in open-cast mines
Follow health and safety measures critical for personnel working in open-cast mines
Comply with occupational health and safety regulations adopted by the employer
Follow mining operations procedures with respect to materials handling and accidents
Adhere to the of safety guidelines specified by Directorate General of Mine Safety (DGMS)
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UNIT 5.1 - Mine Safety and Legislation

For more information log on to :
158

UNIT 5.2 - Safety with Vehicle

Fig. 5.2 Safety with Vehicle
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The following rules can help you concentrate on what you should be doing...driving.
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UNIT 5.3 - Lock-Out

Fig. 5.3.1 Lock Out - Representation
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Who Needs To Lock Out?

•
•
•

All authorized operator/drivers
Mechanics/Service crew
Persons who inspect equipment

Where To Lock Out?

•

At the main isolator on equipment

Fig. 5.3.2 Lock Out
How To Lock Out?

•
•
•
•
•

Attach the scissors to the lock out point
Place the lock into the scissors and lock it.
Keep the keys on a safe place.
Team lock out;
Use one scissors and multiple lock on one machine
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UNIT 5.4 - Avoid Accidents

Fig. 5.4 Prone to Accident
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Alertness required when not operating vehicles
Workers who don't operate moving vehicles can protect themselves by being alert at all times. They
also need to:
•
•
•
•

Watch out for moving vehicles, especially at intersections or blind corners.
Never assume that the driver has seen you-in a collision with a moving vehicle, the
pedestrian will always be the loser.
Before working near a door, post a warning sign or prop the door open. This is especially
important if working from a ladder.
Do not push a door open rapidly or forcefully. Someone may be on the other side.

Threat of Falling Objects
To prevent accidents caused by falling objects, train workers to:
•
•
•
•

Stack materials carefully to prevent sliding, falling, or collapsing.
Secure tools and materials to prevent them from falling on people below .
Obey signs requiring hard hats even if you don't see signs of activity.
Wear hard hats if there is any danger of something falling even if there are no warning signs
posted.

Safety for workers operating Machinery
Machine workers also face these types of accidents. Train them to protect themselves by following
these safety procedures:
•
•
•
•
•

Never operate machinery without all guards in place.
Know the danger areas of the machine, including the point of operation and the power
transmission apparatus that can grab and injure body parts.
Use proper lockout/tag out procedures when repairs or preventive maintenance is being
performed.
When walking near machinery, obey any posted warnings and stay clear of moving part s.
Beware of being caught between moving parts of equipment like conveyors, scissor lifts, or
backhoes.
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UNIT 5.5 - Injury Education
Injuries Occur When .......loads Exceed Tissue Tolerances!

Fig. 5.5.1 Injury Due to Load
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Body Parts at Risk
The previous page on injury education explains how injuries can occur. The Injury Education section
of this Work Manual expands on these principles, relating them to the specific body parts at risk of
being injured.
After all of the appropriate information is collected during the investigation of the Bulldozer Operator
job (i.e., injury statistics, discomfort surveys, results from the Identification Checklist), the next steps
are to:

1.

Match the body parts of concern from your investigation to those described in this section of
the Work Manual.

2.

Note the direct risk factors associated with each body part of concern.

3.

Read the information on the page and try to understand why a body part, in combination with
each of the direct risk factors, is of concern.

4.

Discover which indirect risk factors are associated with a particular body part problem and the
headings under which they are found in the Injury Prevention section of the Work Manual.

5.

Note the consequences of the direct risk factor relative to a body part.

6.

Note where the potential solutions can be found within the Injury Prevention section of the
Work Manual. In addition, for many of the body parts, a reference may be provided to refer
to specific sections of the Body Manual.

At the end of the Body Parts at Risk Section, there is a summary page of all the body parts of concern
for the Bulldozer Operator . In addition, a reference table, with a summary of the direct and indirect
risk factors by body part, is provided.
In the last section on Injury Prevention, the Work Manual discusses specific solution options for each
of the body parts at risk.
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Major Risk Identification
IMIRP ergonomists have assessed the Bulldozer Operator position and found that the neck, shoulder,
and low back are the body parts of major concern while performing the duties. Focussing on solutions
that target the areas of major concern will likely reduce the greatest risks associated with this job.
Neck: Major risks include awkward and repetitive motions of the neck when twisting to look behind

while driving backwards.
The following solutions are targeted at reducing the risk of injury to the neck:

1.

Good driving posture

2.

Use mirrors to view blade

3.

Hourly stretch breaks

4.

Alternate looking over shoulders

5.

Flood lighting

6.

Reduce glare

Shoulder: Major risks include repetitive, awkward, and static postures of the shoulder while operating

controls at the outer range of the reach envelope. The amount of force required to manipulate the
controls can also contribute to the risk of discomfort or injury.
The following solutions are targeted at reducing the risk of injury to the shoulder:
•

Control distance

•

Arm supports

•

Adjustable seating

•

Hourly stretch breaks

Low Back: Major risks include awkward and forceful movements when manually adjusting the position

of the blade. Awkward, static postures and exposure to vibration when sitting in the cab of the
bulldozer while manipulating controls to move objects.
The following solutions are targeted at reducing the risk of injury to the low back:

1.

Good driving posture

2.

Stepping down

3.

Lumbar support

4.

Vary body posture

5.

Seat maintenance

6.

Adjust seat spring

7.

Seat belts

8.

Equipment maintenance

9.

Hourly stretch breaks
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For additional stretching and strengthening exercises that would benefit a Bulldozer
Operator, refer to the Neck, Shoulder, and, Low Back sections of this handbook.
• Working for extended periods at seated bulldozer tasks exposes a Bulldozer Operator to
increased spine loading.
• In order to reduce exposure to risk factors associated with Bulldozer Operators, workers
should vary tasks throughout their shift.
• Taking short breaks just to get out of the cab and stand will help to re-align the spine.
•
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Neck

Bulldozer Operators may repeteadly twist
their neck to view their surrounding while
operating a bulldozer.

Fig. 5.5.2 Awkward Posture Repetition

Background Information

Direct Risk Factors

1. Awkward Postures

2. Reception
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Indirect Risk Factors
1. Workstation Design
2. Additional Workstation Design Options

3. Environmental Conditions

4. Lighting

5. Consequences

6. Suggested Solutions
For specific solutions that may prevent injuries to the Neck, please refer some external resources such as
fitness trainer’s guidance, physiotherapist.
For exercises that can help to prevent neck injuries, see the Neck section of this handbook and at the
same time if you use internet try surfing the exercises on the internet as well.
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Neck/Shoulder

Fig. 5.5.3 Awkward Posture Static Posture Repetition

Background Information

Direct Risk Factors

1. Awkward Postures

2. Static Postures

3. Reception
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Indirect Risk Factors
1. Workstation Design
2. Working Reaches

3. Consequences

4. Suggested Solutions
For specific solutions that may prevent injuries to the neck/shoulder, please refer some external
resources such as fitness trainer’s guidance, physiotherapist.
For exercises that can help to prevent neck/shoulder injuries, see the Neck section of this handbook
and at the same time if you use internet try surfing the exercises on the internet as well.
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Wrist/Hand

Fig. 5.5.4 Awkward Posture, Repetition Vibration

Background Information

Fig. 5.5.5 The Carpal Tunnel
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Direct Risk Factors

1. Awkward Postures

2. Reception

3. Vibration

Indirect Risk Factors
1. Characteristics of Objects Being Handled
2. Container, Tool, and Equipment Handles

3. Consequences

4. Suggested Solutions
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Low Back

Fig. 5.5.6 Awkward Posture, Force

Background Information

Direct Risk Factors
1. Force

2. Awkward Postures

175

Indirect Risk Factors
1. Workstation Design
2. Additional Workstation Design Options

3. Consequences

3. Suggested Solutions
For specific solutions that may prevent injuries to the back, please refer some external resources such
as fitness trainer’s guidance, physiotherapist.
For exercises that can help to prevent backinjuries, see the Neck section of this handbook and at the
same time if you use internet try surfing the exercises on the internet as well.
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Vibration

Fig. 5.5.7 Awkward Posture, Static Posture
& Vibration

Background Information

Direct Risk Factors
1. Awkward & Static Postures

2. Vibration
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Indirect Risk Factors
1. Workstation Design
2. Seating

3. Additional Workstation Design Options

4. Work Organization
5. Task Variability

6. Consequences

7. Suggested Solutions
For specific solutions that may prevent injuries to the back, please refer some external resources such
as fitness trainer’s guidance, physiotherapist.
For exercises that can help to prevent back injuries, see the Neck section of this handbook and at the
same time if you use internet try surfing the exercises on the internet as well.
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Ankle/Foot

Fig. 5.5.9 Awkward Posture, Static Posture
& Vibration

Background Information

Direct Risk Factors
1. Awkward Postures

2. Static Posture
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3. Reception

4. Force

Indirect Risk Factors
1. Workstation Design
2. Working Heights

3. Consequences

4. Suggested Solutions
For specific solutions that may prevent injuries to the ankle/foot please refer some external resources
such as fitness trainer’s guidance, physiotherapist.
For exercises that can help to prevent foot injuries, see the Neck section of this handbook and at the
same time if you use internet try surfing the exercises on the internet as well.
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Fig. 5.5.10 Neck Movement

Neck/Shoulder

Wrist/Hand

Fig. 5.5.11 Neck & Shoulder

Fig. 5.5.12 Wrist & Hand Movement

181

Fig. 5.5.13 Low Back

Fig. 5.5.14 (Representative Image)

Ankle/Foot

Fig. 5.5.15 Ankle/Foot
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UNIT 5.6 - Injury Prevention

Fig. 5.6.1 Injuries Prevention
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Engineering Controls

Administrative Controls

Work Practice Controls

Personal Protective Equipment
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Workstation Design
Working Reaches
A working reach that is too far for the worker will require stressful shoulder, elbow, wrist, and back
postures. Reaching to the side, behind, or too far in front of the body can put stress on the smaller
muscles. Ideally, working reaches should be within a normal reach envelope, as laid out below, with
the controls and materials that are handled most often closest to the body. It is also ideal to have
controls that perform similar or combined functions grouped together to decrease awkward postures
that may otherwise occur.

1 = Controls/items most frequently
used 2 = Controls/items less frequently
used

3 = Controls/items least frequently used

Fig. 5.6.2 Control Items
Generally, the most frequently used items should be placed within a forearm's reach, with less
frequently used items placed within a comfortable arm's reach, and infrequently used items placed
within a fully extended arm's reach. For more specific recommendations on working reaches, please
consult anthropometric tables or an ergonomist

Control distance
In order to reduce loading on the neck, shoulder, and back keep controls close to the body by moving
the seat forward on slide tracks and/or extending controls into safe reach envelopes. This adjustability
is important to accommodate operators of different sizes.
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Good Driving Posture

Fig. 5.6.2 Good Driving Posture

Research mobile equipment with operators

Working Heights
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Arm Supports

Fig. 5.6.3 Arm Support

Stepping Down

Climbing Into Cab

Fig. 5.6.4 Step-Up, Step Down
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Handholds should be low enough so operators do not find it necessary to jerk themselves upward.
This motion can place large loads on the shoulders when they are in a flexed position.

Seating
Bulldozer Operators are required to sit. Sitting for long periods of time increases the load on the spine,
which stresses the ligaments and discs of the low back. The load is increased when the Bulldozer
Operator does not maintain a neutral spine.
To improve the posture of the low back, install seats with good lumbar support. Seats that wrap
around the low back and encourage proper posture, helping to maintain the curve of the lower back,
have good lumbar support.

Lumbar Support
To improve the posture of the low back, install seats with good lumbar support. Seats that wrap
around the low back and encourage proper posture, helping to maintain the curve of the lower back,
have good lumbar support.

Fig. 5.6.5 Lumbar Supoort
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Adjustable Seating
In order to minimise awkward and static postures of the low back, seating should have several
adjustable features to accommodate various operators, and allow for continual postural ad justments.

Fig. 5.6.3.4 Adjustable Seating

•

Seating should have adjustable lumbar support

•

Seats should be adjustable forward/backward and up/down

•

Seats should have seat pans which tilt forward and backward

•

Seats should be air-ride, or have vibration damping cushions

•

Seats should be covered with a breathable, non-slip material

Vary body posture
In order to reduce awkward and static postures in the low back, get up from the seated posture
throughout the day (micro-breaks). This change in posture alleviates the load on the spine, allows the
discs to equalise, and allows ligaments to regain their stiffness after being stretched out from sitt in g .

Seat maintenance
Vehicle seats and supports are the only layer of protection between an operator and the whole-body
vibration transmitted from mobile equipment. In many cases, the seat also provides the only
suspension between the user and the vibration and impact from rough terrain. For these reasons,
seats need to be properly maintained to help prevent injuries.
Seat maintenance should begin when a new piece of mobile equipment is being ordered. Many
equipment manufacturers offer a selection of seats. Use the information on the previous page to
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select a seat that satisfies your ergonomic criteria. Where possible, have the intended operators try
several different seat styles before deciding on a seat design. If the manufacturer does not offer seats
of suitable quality, it might be necessary to order a custom seat. Remember: heavy equipment
manufacturers do not specialise in ergonomic seat design. Good quality seats may require separate
ordering and installation.

Any new seat should come with a clear set of instructions for adjustment and use. Photocopy a set
of these instructions for each operator, and laminate another copy for prominent storage in the
vehicle cab. Make sure all operators are familiar with the purpose and use of all seat features.

Regular Seat Maintenance
Regular vehicle seat maintenance should follow a schedule based on duration of use, similar to engine
maintenance. At the prescribed time, all components of the seat should be inspected for wear, and
damaged parts should be replaced. This inspection should include seat suspension, seat cushioning,
seat covering, and arm support s. Seats should be replaced when they are too worn, or when they can
no longer be repaired to safe working levels. Seats, like work boots, have a lifespan limited by their
daily exposure to vibration, shock impact, and continuous load bearing.

Daily Inspection Of Seat
Seat users should also be responsible for ongoing maintenance. A short daily inspection of the vehicle
seat could identify wear or damage before it becomes a major problem. Keeping the seat and cab as
clean as possible and regularly using all adjustments on the chair can also help to minimise uneven
wear and prevent damage
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Adjust Seat Spring

Fig. 5.6.3.5 Adjusting Seat Spring

Seat Belts

Fig. 5.6.3.6 Seat Belts
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Additional Workstation Design Options
Equipment Maintenance

Force To Activate Foot Pedals

Fig. 5.6.3.7 Foot Pedal (A)

Foot Pedals And Floor Areas Should Be Free Of Obstruction.
Angle Of Foot Pedal

Fig. 5.6.3.7 Foot Pedal (B)
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Foot Pedal Maintenance

Foot Placement On Foot Peda

Fig. 5.6.3.8 Placement of Foot Pedal

Window Cleaning

Use Mirrors To View Blade
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Additional Work Practices
Hourly Stretch Breaks

Fig. 5.6.3.9 Low Back Exercise

Fig. 5.6.3.10 Leg Exercise

Fig. 5.6.3.11 Neck Exercise

Fig. 5.6.3.12 Wall Exercise
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Fig. 5.6.3.13 Chin Tuck Exercise

Fig. 5.6.3.14 Shoulder Exercise

Fig. 5.6.3.15 Wrist Exercise

Fig. 5.6.3.16 Back Exercise
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UNIT 5.7 - Health: Protective Clothing

Fig. 5.7 PPE Representation
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Specific items of gear include:

•
•

•
•
•
•
•
•

Full-face helmet: A full-face helmet provides the most prot ection . Thirty-five percent of all

road crashes experienced by bikers show major impact on the chin-bar area.
Gloves - Pavement and ground will mangle unprotected hands. Gloves should be specifically
designed for the mining activity performed. Commonly made of leather, cordura, or kevlar, or
some combination. Some include carbon fiber knuckle protection or other forms of rigid
padding. Some gloves also provide protection to the wrist.
Jackets - generally made from leather, ballistic nylon, cordura, kevlar or other synthetics.
Most jackets include special padding on elbows, spine and shoulders.
Pants - Made of the same material as jackets, usually including special protection for the
knees and hips. Some people prefer cotton denim jeans with kevlar reinforcement.
Boots - especially designed for the mining activity undertaken and could include
reinforcement and plastic caps on the ankles, and toe area.
Goggles or Helmet Visor - Eye protection is of utmost importance - kicked-up pebbles or
pieces of metal in the eye at speed has enough momentum to cause significant damage.
Ear plugs -Ear plugs help protect against hearing damage, and even reduce fatigue.
Vests - made with high-visibility colours and retro reflective materials, vests can be worn
over jackets to increase the chance of being seen. This becomes even more important
especially in adverse conditions of dark and wet.

Other gear might be required in special circumstances:

* Plastic armor is often used to protect against injury. This type of armor typically covers the back,
chest, and sometimes the extremities. It is increasingly common for gloves, jackets, pants, and boots
to be outfitted with hard plastics on probable contact areas.
The above items are not a complete list and might differ according to specific hazards experienced or
the activity undertaken. There are other items to be considered such as knee guards, back protectors
etc. They are important components to be budgeted for by the safety conscious mining company
Good gear does not protect you if you don't wear it! For increased safety it is of the utmost importance
to maintain the best possible wearing rates of protective clothing/ gear at all times!!
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UNIT 5.8 - Health: Eye Protecton

Fig. 5.8 Representative Image
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UNIT 5.9 - Preventing Hand Injury

Fig. 5.9.1 Representative Image
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Hand injuries are difficult to repair because of the complexity of the hand. After a hand inju ry, the
hand may not function as it did before the injury due to loss of:
•
•
•
•

Motion
Dexterity
Grip
Ability to complete the simplest of tasks

To avoid hand injuries:

•
•
•
•
•
•
•
•
•
•
•

Know the hazards and dangers in the job to be done
Be aware of pinch points
Be aware of hot areas
Be aware of rotating or moving surfaces
Automated machinery may be controlled by remote control, or delayed timing devices that
cause the machine to start automatically
Loose clothing and jewelry may be caught up in moving machinery
Never remove machine safeguards or operate machinery with safeguards removed
Use the correct tools
Look for pinch points - keep your hands away
Never put your hands near rotating or moving machinery
Wear the correct gloves for the task

Hand injuries are the most common injuries referred for surgery. People often underestimate the
importance of hands and fingers... imagine what it would be like to lift a drink without fingers, or not
being able to hold hands with a loved one.
Ensure that you look for potential sources of harm to your hands and fingers, and keep your hands
away. Use your imagination, and consider what might go wrong in your workplace.
Hand Hazards

Fig. 5.9.2 Representative Image
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Lines of Defense

•
•
•
•
•
•

Awareness of Hazards and Prevention Measures
Personal Protective Equipment (PPE)
Good Hygiene and First Aid
Stop unsafe work
Isolate and lock out
Use proper tools

Screwdrivers

•
•
•
•

When using screwdrivers, place the object on a flat surface or in a bench vise. Don't hold it
in your hand!
Don't use screwdrivers as chisels or pry bars
Use the correct size driver for the screw
Don't use screwdrivers with chipped tips

Knives

•
•
•
•
•
•

Use safety knives whenever possible
Keep knife blades sharp
Cut away from your body
Do not use knife blades as screwdrivers
Avoid working on the same object when a co-worker
is using a knife
Use safety approved knives only

Hammers

•
•
•
•
•
•

Never use a hammer with a splintered, cracked, or loose handle
Don't use hammers with rounded striking faces
Use the correct hammer for the job
Don't strike a hammer face with another hammer
Don't use nail hammer claws as a pry bar
Use softer material hammer on hardened steel

Hand Saws

•
•
•

Use moderate pressure on hack saws to prevent blade failure
Spray saw blades lightly with lubricant prior to use
Keep blades sharp
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Fig. 5.9.3 Representative Image

Chisels

•
•
•
•

When possible use a safety chisel
Don't use chisels with mushroomed heads
Use the correct chisel for the job
Don't use chisels as pry bars

Fig. 5.9.4 Chisel
Wrenches

•
•
•
•
•

Use the correct sized wrench for the job
Don't use pliers with worn grooves or crescent wrenches with worn or sprung jaws
Don't use pliers or crescent wrenches on over-tight bolts and nuts
Pull on wrenches rather than pushing them
Never use a cheater bar on a wrench

Portable Power Tools

•
•
•
•
•
•
•
•
•

Disconnect power tools when not in use and before changing bits, blades, and other
accessories
If a power tool binds STOP! and reassess the job
Wear anti-vibration gloves when using power tools that vibrate excessively
Never remove guards!
Ground power tools unless double insulated
Don't wear gloves if they can get caught on
rotating parts
Secure work in a bench vise or on a bench - Don't hold it in your hand!
Use power tools without activating switch locking mechanisms

Shop Tools

•
•
•
•
•

Use a push stick to cut small pieces
Unplug or Lockout tools before changing blades
Keep tools sharp
Never remove guards
Use a drill press vise when drilling- Don't hold parts with your hands!

Bench Grinders

•
•
•
•
•

Don't wear gloves when operating bench grinders
Never remove guards!
Maintain proper clearances on tool rests and tongue guards
Use vice grips when grinding small parts
Don't use grinders on aluminum unless the wheel is specifically intended for use with
aluminum!
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Fig. 5.9.5 Representative Image

Fig. 5.9.6 Temperature Representative Image

Fig. 5.9.7 Sharp Disposal
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Equipment Handling
•
•
•
•
•
•

Use tag lines
Wear leather gloves
Never place your hand on top of the load or between
the load and a fixed object
Inspect hooks and chain slings before use
Never hang load from the hook tip, unless it is
designed for that
Assess the job before starting, communicate with
team members

Fig. 5.9.8 Representative Image
Jewelry
•
•

Remove jewelry before using power tools or working on machines
Keep sleeves buttoned
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UNIT 5.10 - Handling Emergency

Fig. 5.10.1 Representative Image
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What to do next
Phone emergency services
On emergency line of your company request the following information:

•
•
•

Your telephone number (to remain in contact with you should you be cut off)
Your location (street name and nearest cross road)
The details of what has happened, how many people are injured, whether there is e fire, etc.

This will allow the dispatcher to send the correct personnel from the closest area. In addition the call
takers are able to give you telephonic advice as to what to do to help the injured on t he accident
scene

Assisting the Injured
If you have a First Aid kit, take it out of your vehicle. Put on the rubber gloves that are inside the first
aid kit.
Calm and reassure the people that have been involved in the accident. Make them aware you hav e
called the emergency services and that help is on the way. This may be the only thing AND the most
important thing you can do to help someone involved in an accident.
The most important principles when helping an accident victim are the following:

•

•
•

•
•
•
•
•

Safety- Do not attempt heroics which may potentially jeopardize your own safety. Your safety
comes first, before that of the injured. You are of no use to anyone if you become injured
while attempting to help others.
If there is any fire/ flames and you have a fire extinguisher, use it and direct the foam/ water
at the base of the flames.
Do NOT move the patient or attempt to remove them from the vehicle UNLESS there is an
immediate threat to life (e.g. the car is on fire and you are unable to extinguish it). There may
be an underlying injury to the neck or spine and unnecessary movement could make this
worse.
If the person is unconscious, open the mouth and check there is nothing inside causing
obstruct ion .
Check if the person is breathi ng.
If the patient is breathing leave them in the position you find them and monitor them
regularly.
If the patient is NOT breathing and you have been trained to do so, you may begin CPR and
rescue breathing as necessary .
If a person is bleeding heavily from a wound, take any available material e.g. at-shirt/ gauze
from the first aid kit/ a towel/ a blanket/ etc, and place it over the open bleeding wound. Then
press tightly applying direct pressure to the wound. Maintain that pressure until the
emergency services arrive. Do not stop pressing to check if there is continued bleeding or to
look at the wound. This procedure may save a person's life.
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Being a bystander at an accident scene is invariably a stressful event. However if you remain calm,
keep your head and follow the above principles, you could be instrumental in assisting, reassuring and
even saving the lives of the accident victims. Ultimately we would all like to 'Arrive Alive'.
Accident scene safety

Fig. 5.10.2 Representative Image
An accident scene can be a hectic place with a lot of things going on at once. Accident scenes are often
chaotic and difficult to secure with so many people coming and going. No two accident scenes are
alike, but they share the same goal - everybody should get home safe and sound. In this section we
will focus on accident scenes after road accidents.
Incident Management is a term used to describe the process whereby a set of coordinated activities
are initiated when an incident occurs on a road network, in order to minimize the direct and secondary
effects of the incident, as well as to restore traffic to normal operating conditions.
Awareness is the key to safety at accident scenes. Knowing the hazards and how to work around them
will ensure the safety of everyone. As first responders, it might seem obvious that police and traffic
officers are in a unique position to help accident victims deal with the impact of their ordeal, to help
restore a sense of safety and control to an otherwise fearful and overwhelming sit uat ion. These
officers can also make a big difference in how a subsequent criminal or other investigation is handled.
Many officers however feel uncomfortable dealing with accident scenes. In this section we would like
to provide information and some guidelines to effective accident scene safety/ incident scene
management.
Why do we need to secure accident scenes?

•
•

•

When an accident occurs the most important objectives are the safety of accident victims,
emergency personnel and other road users.
The first hour after an accident is called the Golden Hour- physicians say seriously injured car
crash victims need to reach comprehensive medical care within 60 minutes to ensure a good
chance of survival. At the accident scene, this scenario leaves about 12 minutes for rescuers
to extricate the wounded and speed them toward the hospital.
It is priority that the accident scene be secured and pre-warning of traffic takes plac e. This is
undertaken with the patrol vehicles, blue rotating lights, headlamps and hazards et c.

212

•

•

•

•
•
•

•

In some instances more than one pre-warning vehicle will be required with the officers kitted
in their reflective jackets and the red flags used for motorist's immediate attention. Sign
trailers must be erected with the appropriate message displayed distance from the collision
so that motorists adjust and reduce speeds timorously.
Incident Management System is the process to efficiently manage road accidents and to
restore traffic flow to normal as quickly as possi ble. IMS is also used to establish an agreed set
of formalized alternative routes to use in the event of a road closure.
In the event of heavy motor vehicles having been stacked, and a route diversion initiated for
light vehicles, restoration to the flow of heavy motor vehicles will be given propriety when
lanes become available.
We need to prevent material evidence from being removed or relocated in any way. This is
especially true if the accident is a fatal injury that might trigger an accident investigation.
Learning from past accidents can prevent accidents from happening again.
Persons having direct authority must preserve and mark for identification, materials, tools or
equipment necessary to the proper investigation of an accident, so it's important that material
evidence does not "walk off" the scene.
Sensitive, competent handling of victims in the immediate aftermath of the accident can have
a tremendous impact on both the victim's subsequent psychological recovery and on law
enforcement efforts to solve the case.

Basic Steps in Accident Scene Safety

•
•
•
•
•

•
•

•

•

•

Size-up and assess the scene from all angles - Take notice of the layout of the accident scene
and how it may affect your ability to deal with the scene safely.
Look at the flow of traffic at the scene. Does it pose a danger to you or others, including the
casualty?
If so, can the traffic flow be safely controlled by bystanders or should it be stopped
altogether?
Before you stop the traffic, consider the effects this will have on emergency vehicles trying to
get to the scene.
If people are available, get someone up road and down road to wave down traffic. This is
especially important in tight turns where they may not have time to stop after seeing the
accident site.
If the accident occurred at night, turn on hazard lights and ignite flares to warn oncoming
motorists of the danger.
Think about the positioning of any vehicles involved in the incident and what possible risks
they may pose (such as rolling forwards/ backwards etc). Think safety - continuously re-assess
the safety of the scene, particularly if relying on others to keep you safe.
Turn off all vehicles involved in the crash. There is no way to know the kind of damage the
cars have sustained and if there is any kind of puncture in the gas tank, the slightest spark
from the engine could ignite a fire, thus increasing the danger posed to passengers, drivers
and passers -by.
Take care to note any hazards or additional damage away from the initial app roac h. People
and vehicles will slip on hazardous material spills such as petrol, oil, brake fluid etc. If
ambulance personnel slip on oil while carrying the victim, it could be fatal. Either clean it off
the road or indicate to everyone where it is.
Establish a few people around the immediate accident scene to help direct traffic, to point out
fluid spills, and to warn people who may want to light up.
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•
•
•

•
•
•

•
•

•
•

Control access to the scene - Keep foot traffic through the scene to a minimum. Allow only
necessary personnel into the perimeter.
Do not allow more people than is necessary into the crime scene. They can leave hair fibers,
clothing fibers, footprints or other deposits that can interfere with any evidence at the scene.
People who smoke tend to light up under stress. Ask these people to either extinguish their
smokes or move away from the flammable materials and/or bikes. It is easy to forget
something obvious like this in a stressful situation like an accident scene.
Do not adjust or modify the scene (Exception: Removal of victims) of a vehicle accident
The first priority is to assess the condition of all patients. Be aware that patients may have
been ejected from the vehicle.
Stabilize the vehicle - trapped victims are in direct contact with the vehicle structure, so the
substructure must be blocked and supported so there's no movement during rescue
operat ions .
Check for injured persons and perform first ai d, if necessary, within the limits of your training
and experience . Arrange for medical assistance.
Never move an injured person unless you absolutely have to for their own safety or to perform
CPR. They could have broken bones or internal injuries that could be made worse from
movement.
Never go near an accident scene or try to help a victim if there are downed power lines. You
could risk your life doing so.
Never touch blood with your bare hands and risk transferring disease.

Accident Scene Safety and Accident Investigation

•
•
•
•
•
•
•
•
•
•
•

A prime objective of accident investigation is prevention. By finding the causes of an accident
and taking steps to control or eliminate them, we can prevent similar accident s.
Investigators are aware that effective accident investigation means fact-finding, not faultfinding.
Information on events before, during, and after the accident must be collected.
Facts and events preceding an accident explain why and how the accident happened.
Investigators can determine accident conditions by examining physical evidence, interviewing
witnesses and securing the accident scene.
Once the injured have been attended to and the threat of further damage is eliminated, the
accident scene must be secured and witnesses ident ified .
The area should be secured until the initial investigation is completed
Gathering facts will be easier if the accident scene is not alt ered.
It is expected from emergency crews, if possible, to leave material where they found it.
They should only move and remove what is absolutely necessary- this will reduce guesswork
for investigators.
The best would be to physically isolate the area by locking up or fencing in. This allows
investigators to go back to the scene and assess what may have been missed or overlooked.

Driving near Accidents

An accident scene is an important driver distraction. Many accidents occur next to accidents scenes
where motorists are not attentive to the road ahead and only focused on the emergency activities at
the scene.
The following advice is provided to motorists driving near accident scenes:

•

Slow down when you see an accident scene - and if necessary-Stop!
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•
•
•
•
•
•
•
•
•
•
•
•

Look for changes in the traffic pattern around the accident
Look for personnel directing traffic
Stop when directed to stop and do so immediately. Do not keep coasting slowly.
Proceed through the scene slowly when directed to do so
Look for signs indicating what you should do
Watch out for emergency services personnel walking around the scene
Watch out for emergency vehicles arriving and departing the scene
Do not stare at the accident scene or flashing lights while your vehicle is in motion
Do not honk your horn. Rest assured, it will not get you through any faster!
Do not make sudden movements
Do not assume anything. Do only as directed by the police or officials directing traffic
Do not disregard the directions of the personnel directing t raffi c.

CPR and mining safety

Fig. 5.10.3 CPR Representative Image
What is CPR?
Definition: An emergency procedure consisting of external cardiac massage and artificial respiration;

the first treatment for a person who has collapsed and has no pulse and has stopped breathing;
attempts to restore circulation of the blood and prevent death or brain damage due to lack of oxygen
CPR (Cardio Pulmonary Resuscitation) is a life saving emergency response technique. Performing CPR
pumps oxygen-rich blood into the heart and brain . It can prevent brain damage and may save a life.
Few road users however know this technique and have only seen this administered, often incorrectly
on television and the movies.
How can I learn to perform lifesaving CPR?

The best way to learn CPR is to attend a CPR class presented by an accredited medical institution or
emergency response provider. CPR is a skill both to be learnt, practiced and regularly updated.
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What are the Basic Steps of CPR?
The Basic Steps are easy to remember - When you get to a scene, and you find an emergency situation,
follow these 3 basic steps: CHECK, CALL, and CARE
Step 1: Check

First, you should check the scene, for safety and then later on you'll check the victim.
When you check the scene you want to make sure that it's safe for both you and the victim. Do not
put your own life in danger and become a victim yourself!
What do you need to check for?
When you are assessing the scene, also make a note of the following:
•
•
•

Possible safety risks
Check for the number of victims. How many victims do you have?
Check for clues as to what could have happened or bystanders able to provide more
information or to render assistance in stopping traffic.

Now you can check the victim. Find out if they are unconscious. The best way to find out if the victim
is conscious is to talk to them. Tap them on their shoulder and shout and see if they respond to you.
Step 2: Call

If they are unconscious or under any other life threatening conditions, you should automatically call
one of the Emergency response numbers
Step 3: Care

It is most important to remember the ABC of Care
A is for airway
B is for breathing
C is for circulation .
Step 4: A for Airway

To open the airway, tilt the head back, lift the chin and
look, listen, and feel for up to ten seconds. This way you
can tell if a person is breathing.
Step 5: B for Breathing

Fig. 5.10.4 CPR Representative Image

If there is no breathing, go to the "B" step, which involves
administering two rescue breaths into the person's
mout h. Tilt the head back, pinch the nose, lift thechin and
give two breaths ensuring that a tight seal in made around
their mouth with your s. Those breaths are about 1 second
long.
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If the breaths go in, look towards the victim's chest while administering the rescue breaths, you will
notice the chest rise, that tells you that there is no blockage. Look over the victim's body and see if
there's any bleeding, and if so you need to put pressure on the site so as to stop the bleed. If there is
a second rescuer or bystander, get them to hold a sturdy amount of pressure on the wound. Then,
begin CPR.
If the breaths did not go in try again, you may not have maintained a good seal the first time, if the
breaths still do not go in, the victim's airway is obstructed. Follow the steps for Unconscious Choking.

Fig. 5.10.5 CPR Representative Image
Step 6: Check Pulse

Pulse check is no longer done for adults. However, one should check the pulse of children and infants.
For children, check the pulse on the side of the neck. For infants, check the pulse on the middle of the
inside of the arm, between the elbow and the shoulder.
Step 7: C For Circulation

Check the pulse and breathing, and act accordingly. If there is a pulse and breathing, place them on
their side in the recovery position.
Step 8: Rescue Breathing

If there is a pulse but no breathing, breathe for the victim. They do not require compressions - only
breaths. So do what is called "rescue breathing".
Give one breath every 5 seconds, and give 24 breaths in about 2 minutes. At the end of two minutes,
stop to re-check the pulse and breathing again, and decide how to proceed.
Step 9: CPR

If the victim had no pulse/ no breathing, perform CPR.
CPR is a combination of compressions and breaths and it serves to let oxygenated blood throughout
the entire body. It keeps the brain and other vital organs alive, until advanced emergency personnel
can take over.
When we do CPR, we're going to do 30 compressions and 2 breaths and we're going to do them five
times every 2 minutes.
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For CPR for a child, you can use two hands, but if you're dealing with a very small child, you probably
want to do a one-handed technique. The one-handed technique involves putting one hand on the
center of the chest and the other on the forehead. Keep that airway open and put your shoulders
directly over the victim's chest and keeping your arms straight. Compress down one to one and a half
inches as you do your compressions. Count out loud while doing the compressions: one and two and
three and four... Ensuring that you compress the victim's chest at least 2/3 of the width of the chest.
Remember to keep your hands placed on the victim's chest on the breastbone at the level of the
nipples.

Fig. 5.10.6 CPR Representative Image
Step 10: Stopping CPR

Once you begin CPR, do not stop to recheck. Continue without stopping, until you see signs of life,
another trained person takes over, a defibrillator is ready to be used, the scene becomes unsafe, or
you are too exhausted to continue.
Step 11: Recovery

If the victim shows signs of life, recheck their airway and breathing, and if they are breathing, place
them in the recovery position with the stomach to the ground and the head to the side, resting on
their ar m.
Post-Traumatic Stress After An Accident

If you've been in an accident, you might have had many different feelings at the time of the accident
and in the days following it. Some of these feelings might have included the following:
•
•
•
•
•
•

Shock
Trouble believing it really happened
Anger
Nervousness or worry
Fear or uneasiness
Guilt

In addition, you might keep going over the accident in your mind. You might feel like you can't stop
thinking about it.
Most people who have been in an accident have some (or all) of these feelings. Sometimes, though,
these feelings can be so strong that they keep you from living a normal life after the accident.
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What's the difference between normal feelings after an accident and feelings that are too strong?
For most people who are in a traffic accident, their feelings go away over time. However, some
people's feelings don't go away or they become stronger, changing the way the people think and act.
Strong feelings that stay with a person for a long time and start to get in the way of everyday life are
signs of a condition called post-traumatic stress. If you have post-traumatic stress, you may have some
of the following problems:
•
•
•
•
•
•
•

An ongoing, general feeling of uneasiness
Problems driving or riding in vehicles
Not wanting to have medical tests or procedures done
Irritability, or excessive worry or anger
Nightmares or trouble sleeping
A feeling that you're not connected to other events or people
Ongoing memories of the accident that you can't stop

How can I cope with the feelings I have after my accident?
•
•
•
•

•

Talk to your friends and relatives about the details of the accident and how you thought, felt
and acted at the time of the accident and in the days after it.
Stay active. Exercise and take part in activities (anything that doesn't bother your injuries).
Your family doctor can help you figure out how much you can do safely.
Follow up with your family doctor. He or she can give you referrals to other health care
providers you may need, watch over your recovery and prescribe any medicine you need.
Try to get back to your daily activities and routines. Traffic accidents make some people limit
what they do. It's important to try to get back to your usual activities, even if you're
uncomfortable or scared at first.
Learn to be a defensive driver. Driving or riding in cars might be hard after the accident. You
can lower your risk of future accidents or injuries by driving carefully, wearing your seat belt
at all times and avoiding distractions while you're driving. Never drive when you're tired. Don't
drive if you've had alcohol or medicines that affect your judgment.

Trapped Miner Locators

Fig. 5.10.7 Mine Locator

219

Events such as explosions or rock falls inside a mine can be catastrophic because of the time to
pinpoint the location of trapped miners. Their chances of survival may dramatically increase with the
knowledge of their location and number. The locator system is used for the detection of trapped
underground mine workers and allows the rescue team to reach the trapped workers much more
quickly than the normal process of random searching.
How the detection system works
The transmitter unit is located at the mine workers' cap lamp batteries and emits a low frequency
radio wave. The transmitter is capable of transmitting though rock and other debris. The receiver unit
which is carried by the rescue team is to catch the transmission. The rescue team turns the antenna
in the direction of the maximum signal strength. The rescue members then move towards the
direction of the signal during the rescue operation.

Different types of tags:

Active tagging
This type of tag contains its own power source . It's used in trapped miner location. An active radio tag
normally consists of a radio transmitter attached to a cap lamp battery that radiates EM energy as a
beacon. The operational life of this active radio tag is limited to 30-50 hours.

Passive tagging
This type of tag does not contain its own power source. A passive receiver accumulates energy over
time which is received from a search receiver and uses this energy to transmit a location signal. The
operation life is indefinite, but its location distance is limited by the power and duration of the
transmission cycle of the search receiver.

Combined Method
This method is a combination of a passive or active receiver with an active transmitter which increases
the detection range. This method provides an accurate location of trapped miners in respect of
position, distance and direct ion .

Methods to increase detection distance:
•
•
•
•

Selection of operational frequency which provides the lowest channel (through rock)
Increase radiated power on a tag
Increase the searching receiver sensitivity
Increase antenna efficiency.
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Fig. 5.10.7 Fire Representative Image

Every day we read in the newspapers about tragedies having occurred because there was not enough
equipment, materials or people to do something which would reduce the losses/prevent the injuries.
Every day we go about our daily routines expecting all will be normal. Yet, we do not go out into the
world unprepared. We take our raincoats if a storm is threatening. We take sunscreen when we go
to the beach. We take along an extra person when we have heavy work to do. In other words, we
anticipate and prepare for the demands of daily living. We look at the probable occurrences that could
take place during the day as indicated by our sources of information, newspapers, radio and television,
and then make informed decisions on the materials, equipment, personnel needed to reduce o ur
chances of loss.
Industries and countries does likewise. However, their preparations take on a grander scale as the
magnitude of their losses far exceeds any we might experience. With this greater loss potential, it
behooves industry to be better informed and better prepared. Indeed, regulators are now demanding
those industries meet minimum, specific, emergency preparedness requirements.
Pre-Incident Planning

Identify Emergency Scenarios- This activity requires a group effort to ensure all possible emergencies
are considered. Engineers, environmentalists, operators, maintenance, office staff, managers and
janitors, all have a role to play in this process. Each member of the group brings a unique perspective
to bear on the potential emergencies that occur at the plant. Using a questionnaire that stimulates
consideration of what might happen, can make identifying these scenarios easier.

Basic Requirements Of Emergency Planning

•
•
•
•
•
•
•

Communicate the plan to all employees
Review company operations and identify probable emergency scenarios.
Assign a probability of occurrence and a potential severity to the outcome.
Assess the risk, (the product of the probability and severity mentioned above).
Determine the regulations regarding planning for these incidents.
Determine the regulations regarding response capabi lit ies.
Determine the local response time .
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•
•
•
•
•
•

Prepare for response by dealing with the highest risks.
Develop your plan.
Select and train your response team(s).
Conduct drills and exercise your plan and your team(s).
Implement recovery and re-start operations
Evaluate your effectiveness and improve your plan.

Your incident history can provide insight into the frequency and severity of the type of emergencies
likely to occur at your site. Industry experience, if available, can also provide valuable information.
Identification of potential emergency situations

Procedures to identify potential emergency situations should consider emergencies that can be
associated with specific activities, equipment or workplaces. Examples of possible emergencies, which
vary in scale, can include:
•
•
•
•
•
•
•
•
•
•
•
•
•

Incidents leading to serious injuries or ill health,
Fires and explosions,
Fall of ground
Release of hazardous materials/gases,
Explosives and explosions
Natural disasters, bad weather,
Loss of utility supply (e.g. Loss of electric power),
Pandemics/epidemics/outbreaks of communicable disease,
Civil disturbance, terrorism, sabotage, workplace violence,
Failure of critical equipment,
Theft critical equipment
Criminal activity
Traffic interaction and accidents.

When identifying potential emergency situations, consideration should be given to emergencies that
can occur during both normal operations and abnormal conditions (e.g. operation start-up or
shutdown, construction or demolition activities).
Emergency planning should also be reviewed as a part of the ongoing management of change.
Changes in operations can introduce new potential emergencies or necessitate that changes be made
to emergency response procedures . For example, changes in facility layout can impact emergency
evacuation routes.
The company should determine and assess how emergency situations will impact all persons within
and/or in the immediate vicinity of workplaces controlled by the company. Consideration should be
given to those with special needs, e.g. people with limited mobilit y, vision and hearing. This could
include employees, temporary workers, contract employees, visitors, neighbors or other members of
the public.
The company should also consider potential impacts on emergency services personnel while at the
workplace (e.g . fi re-fight ers). The Information that should be considered while identifying potential
emergency situations has to be readily available.
Establishing and implementing emergency response procedures

Emergency response should focus on the prevention of ill health and injury, and on the minimization
of the adverse Health and Safety consequences to a person(s) exposed to an emergency situation.
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A procedure(s) for responding to emergency situations should be developed and should also take into
account applicable legal and other requirements.
The emergency procedure(s) should be clear and concise to facilitate their use in emergency
situations. They should also be readily available for use by emergency services. Emergency
procedure(s) that are stored on a computer or by other electronic means might not be readily available
in the event of a power failure, so paper copies of emergencies procedure(s) ought to be maintained in
readily accessible locations.
Consideration should be given to the existence and/or capability of the following, in developing
emergency response procedure(s) :
•
•
•
•
•
•
•
•

Inventory and location of hazardous materials storage, numbers and locations of people,
Detection and emergency control measures, medical equipment, first aid kits, etc.,
Control systems, and any supporting secondary or parallel/ multiple control systems,
Monitoring systems for hazardous materials,
Fire detection and suppression systems,
Availability of local emergency services and details of any emergency response arrangements
currently in place,
Legal and other requirements,
Previous emergency response experience.
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UNIT 5.11 - Emergency First Aid
Read Me First

Danger

Fig. 5.11.1 Danger Sign

Response

Check Whether The Casualty Is Concious:

Fig. 5.11.2 Response
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Getting Help:

Be Prepared To

Airway:
For An Unresponsive Casualty
Open The Airway

Fig. 5.11.3 Airway

Breathing:
Assess For Breathing

Breathing Normally

Fig. 5.11.4 Breathing

Not Breathing
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Circulation:
To Commence CPR
For An Unresponsive Casualty

Fig. 5.11.5 Circulation

Continue With CPR Until

Unconscious
If The Casualty Is Breathing Normally,
Turn Into The Recovery Position

Fig. 5.11.6 Unconscious
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10. Draw up the leg at 90 degrees angle.
11. Check for continued breat hing.
Send someone to call Ambulance (102) again.

9

Bleeding

1. Put on your gloves.
2. Examine the injury - if any foreign objects are present, leave them in place
and dress around.
3. Open a dressing and place it firmly over the injury.
4. Apply firm pressur e.
5. Secure the dressing.
6. Apply one dressing at a time up to a maximum of 2. If blood seeps through
both the dressings, remove them and apply a new dressing.
7. If dealing with a limb, keep the affected part elevated.
8. If your casualty has lost a considerable amount of blood, that may start to
exhibit signs of shock.

10

Fig. 5.11.7 Bleeding

Fractures

1. Instruct the casualty to remain still.
2. Do not attempt to move the affected part.
3. Examine the injury for any blood loss - treat this first.
4. If any bone protrudes from the injury, do not touch it. If the
blood loss is evident, build your dressings up around it rather

Fig. 5.11.8 Fractures

than over it.
5. The casualty will find the most comfortable position and will be
keen to have the injury touched.

6. If the casualty cannot maintain the stable condition for themselves, you may provide assistance
or stabilise the injury with your hands.
7. Call the Ambulance (102).

227

Burns

11

1. Ensure the situation presents no hazards. If it does, contain or neutralize the hazard.
2. If dealing with a chemical burn, wash the affected area with a plenty of water.
3. Non-chemical burns should be should be immersed in cold water for a minimum of 10 minutes.
4. Once cooled, the burn should be covered with a sterile dressing.
5. Refer to medical aid.

Do Not
•

Apply tight fluffy dressings.

•

Apply lotions, ointments or creams.

•

Remove damaged skin.

Fig. 5.11.9 Burn
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UNIT 5.12 - Safety During Maintenance
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the working tool usually cause the metal part or structure behind them some tears and bends which
make rebuilding difficult.
Linkage: Each hinge is a point where lubrication is probably required, and where a pin might loosen
and come out . Steering linkage acting on the wheels is subject to damage from collision with rocks or
other object. Check for slackness in the steering and lever controls and worn brake pedals and rectify
and replace as necessary.
Leaks: Surfaces of the machine, and the ground under it, should be inspected for evidence of leakage
of lubricating or hydraulic oil, or coolant (see figure 3). In the hydraulic system, leaks are usually at
joints. If the hose itself starts to exude oil, it should be replaced immediately. Leakage for fuel oil and
air-system should also be inspected. Any evidence of leak should be investigated and rectified with
defective parts replaced immediately.

Radiator: The fluid levels should be checked at the beginning of each shift. The radiator should be
filled to within a few inches of the filler cap. For engine with auxiliary container for coolant, the level
of the coolant should be maintained within the upper and lower levels as indicated or in accordance
with the manufacturer's instruction manual. Never loosen the filler cap of the radiator until the engine
is cooled down.
Reservoirs: Almost any piece of equipment has one or more fluid reservoirs whose level is checked by
a dip stick, usually while the engine is shut off (see Figure 4). There is always a dip stick for the engine.
The operator must be sure to use it, and to add oil if necessary, before starting. The tank for hydraulic
system should be checked either by a sight gauge, a dip stick or a look through the filler cap opening.
Air reservoirs (or air-vessels) should be regularly drained to remove the condensation water to
maintain their efficiency.
Air Cleaner: Open and check the presence of trash in the air cleaner . Remove any trash and replace
worn out parts. Keep the air cleaner in a serviceable condition all times.
Roll Over Protection Structure: Look for any loose or damaged bolts. Replace damaged bolts or
missing bolts with original equipment parts only. Replace the structure mounting supports if the
structure rattles or makes a noise when the machine is operated on a rough surface.
Seat and Seat Belt: Inspect the condition of the seat, seat belt and the associated mounting hardware.
Replace any damaged or worn parts.
Other safety features: Check control buttons, lights and minors.
Battery: Check the condition of the battery, including the connections, level of electrolyte, and
leakage.
It is important to note that all routine inspections and maintenance work should be done with all
attachments and working tools being completely lowered on ground surface or otherwise firmly
supported by safety bars .
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Decals: You can be injured if you do not obey the decal safety instructions. Keep decals clean. Replace
unreadable or missing decals with new ones before operating the machine. Make sure replacement
parts include warning decals where necessary.
Care and Alertness: All the time you are working with or on the machine, take care and stay alert.
Always be careful. Always be alert for hazards.
Clothing: You can be injured if you do not wear the proper clothing. Loose clothing can get caught in
the machinery . Wear protective clothing to suit the job. Examples of protective clothing are: a hard
hat, safety shoes, safety glasses, a well fitting overall, ear-protectors and industrial gloves. Keep cuffs
fastened. Do not wear a necktie or scarf. Keep long hair rest rai ned.
Lifting Equipment: You can be injured if you use faulty lifting equipment. Make sure that lifting
equipment is in good condition. Make sure that lifting tackle complies with all local regulations and is
suitable for the job. Make sure that lifting equipment is strong enough for the job. Raised attachments
can fall and injure you. Do not walk or work under raised attachments unless they are safely blocked.
Repairs: Do not try to do repairs or any other type of maintenance work you do not understand. To
avoid injury and/or damage get the work done by a specialist engineer.
Modifications and Welding: Non-approved modifications can cause injury and damage. Parts of the
machine are made from cast iron; welds on cast iron can weaken the structure and break. Do not weld
cast iron. Contact your JCB distributor for advice before modifying the machine.
Metal Splinters: You can be injured by flying metal splinters when driving metal pins in or out. Use a
soft faced hammer or drift to remove and fit metal pins. Always wear safety glasses.
Electrical Circuits: Understand the electrical circuit before connecting or disconnecting an electrical
component. A wrong connection can cause injury and/or damage.
Communications: Bad communications can cause accidents. If two or more people are working on the
machine, make sure each is aware of what the others are doing. Before starting the engine make sure
the others are clear of the danger areas; examples of danger areas are : the rotating blades and belt
on the engine, the attachments and linkages, and anywhere beneath or behind the machine. People
can be killed or injured if these precautions are not taken.
Petrol: Do not use petrol in this machine . Do not mix petrol with the diesel fuel; in storage tanks the
petrol will rise to the top and form flammable vapours .
Battery: A battery with frozen electrolyte can explode if it is used or charged. Do not use a machine
with a frozen batt ery. To help prevent the battery from freezing, keep the battery fully charged.
Battery Gases: Batteries give off explosive gases. Keep flames and sparks away from the battery. Do
not smoke close to the battery. Make sure there is good ventilation in closed areas where batteries
are being used or charged. Do not check the battery charge by shorting the terminals with metal; use
a hydrometer or voltmeter.
Battery Terminals: The machine is negatively earthed. Always connect the negative pole ofthe battery
to earth. When connecting the battery, connect the earth (-) lead last. When disconnecting the
battery, disconnect the earth(-) lead first.
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Hydraulic Fluid: Fine jets of hydraulic fluid at high pressure can penetrate the skin. Do not use your

fingers to check for hydraulic fluid leaks. Do not put your face close to suspected leaks. Hold a piece
of cardboard close to suspected leaks and then inspect the cardboard for signs of hydraulic fluid. If
hydraulic fluid penetrates your skin, get medical help immediately.
Hydraulic Pressure: Hydraulic fluid at system pressure can injure you. Before disconnecting or

connecting hydraulic hoses, stop the engine and operate the controls to release pressure trapped in
the hoses. Make sure the engine cannot be started while the hoses are open.
Diesel fuel is flammable; keep naked flames away from the machine . Do not smoke while refueling
the machine or working on the engine. Do not refuel with the engine running . There could be a fire
and injury if you do not follow these precaut ions .

Oil: Oil is toxic . If you swallow any oil, do not induce vomiting, seek medical advice. Used engine oil
contains harmful contaminants which can cause skin cancer . Do not handle used engine oil more than
necessary. Always use barrier cream or wear gloves to prevent skin contact. Wash skin contaminated
with oil thoroughly in warm soapy water. Do not use petrol, diesel fuel or paraffin to clean your skin.
Soft Ground: A machine can sink into soft ground. Never work under a machine on soft ground.
Tyres and Rims: Over-inflated or over-heated tyres can explode. Follow the instructions in this

handbook for inflating the tyres. Do not weld or cut rims. Get a tyre/wheel specialist to do any repair
work.
Hot Coolant: The cooling system is pressurized when the engine is hot. Hot coolant can spray out

when you remove the radiator cap. Let the system cool before removing the radiator cap. To remove
the cap; turn it to the first notch and let the system pressure escape, then remove the cap.
Always wear safety glasses when dismantling assemblies containing components under pressure from
springs. This will protect against eye injury from components accidently flying out.
Rams: The efficiency of the rams will be affected if they are not kept free of solidified dirt. Clean dirt

from around the rams regularly. When leaving or parking the machine, close all rams if possible to
reduce the risk of weather corrosion.
Cleaning: Cleaning metal parts with incorrect solvents can cause corrosion. Use only recommended

cleaning agents and solvents.
'O' rings, Seals and Gaskets: Badly fitted, damaged or rotted 'O' rings, seals and gaskets can cause

leakages and possible accidents. Renew whenever disturbed unless otherwise instructed. Do not use
Triochloroethane or paint thinners near 'O' rings and seals .
Fires: If your machine is equipped with a fire extinguisher, make sure it is checked regularly . Keep it in

the operator's cab until you need to use it . Do not use water to put out a machine fire, you could
spread an oil fire or get a shock from an electrical fi re. Use carbon dioxide, dry chemical or foam
extinguishers. Contact your nearest fire department as quickly as possible.
Firefighters should use self-contained breathing apparatus.
Jacking: A machine can roll off jacks and crush you unless the wheels have been chocked. Always chock

the wheels at the opposite end of the machine that is to be jacked. Do not work underneath a machine
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supported only by jacks. Always support a jacked-up machine on axle stands before working
underneath it.
Hydraulic Hoses: Damaged hoses can cause fatal acci dents. Inspect the hoses regularly for:
- Damaged end fittings
- Chafed outer covers
- Ballooned outer covers
- Kinked or crushed hoses
- Embedded armoring in outer covers
- Displaced end fittings.
Safety Strut: Raised loader arms can drop suddenly and cause serious injury. Before working under
raised loader arms, fit the loader arm safety strut.
A raised and badly supported machine can fall on you. Position the machine on a firm, level surface
before raising one end. Ensure the other end is securely chocked. Do not rely solely on the machine
hydraulics or jacks to support the machine when working under it. Disconnect the battery, to prevent
the engine being started while you are beneath the machine.
Waxoyl contains turpentine substitute, which is flammable. Keep flames away when applying Waxoyl.
Waxoyl can take a few weeks to dry completely. Keep flames away during the drying period. Do not
weld near the affected area during the drying period. Take the same precautions as for oil to keep
Waxoyl off your skin. Do not breathe the fumes. Apply in a well-ventilated area.
Make the machine safe before working underneath it. Park the machine on level ground, lower the
arms. Apply the parking brake, put the transmission in neutral and stop the engine. Chock both sides
of all four wheels. Disconnect the battery, to prevent the engine being started while you are beneath
the machine.
To avoid burning, wear protective gloves when handling hot components. To protect your eyes, wear
goggles when using a wire brush to clean components.
JCB Extradig Dipper Lubricant: JCB Extradig dipper lubricant contains 1.53% lead. The repeated
swallowing of very small quantities can cause chronic lead poisoning. Do not smoke or touch food
while handling this lubricant . Dispose of waste {rags etc.) in accordance with local regulations .
Fluoroelastomeric Materials: Certain seals and gaskets {e.g. crankshaft oil seal) on JCB machines
contain fluoroelastomeric materials such as Viton, Fluorel and Techno flon. Fluoroelastomeric
materials subjected to high temperatures can produce highly corrosive hydrofluoric acid. THIS ACID
CAN SEVERELY BURN .
New fluoroelastomeric components at ambient temperature require no special safety precautions.
Used fluoroelastomeric components whose temperatures have not exceeded 300°C require no special
safety precautions. If evidence of decomposition {e.g. charring) is found, refer to the next paragraph
for safety instructions DO NOT TOUCH COMPONENT OR SURROUNDING AREA. Used fluoroelastomeric
components subjected to temperatures greater than 300°C {e.g. engine fire) must be treated using
the following safety procedure. Make sure that heavy duty gloves and special safety glasses are worn:
1 Ensure that components have cooled then remove and place material into plastic bags.
2 Thoroughly wash contaminated area with 10% calcium hydroxide or other suitable alkali solution, if
necessary use wire wool to remove burnt remains.
3 Thoroughly wash contaminated area with detergent and water.
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4 Contain all removed material, gloves etc. used in this operation in sealed plastic bags and dispose of
in accordance with Local Authority Regulations.
DO NOT BURN FLUOROELASTOMERIC MATERIALS.

If contamination of skin or eyes occurs, wash the affected area with a continuous supply of clean water
or with calcium hydroxide solution for 15-60 minutes. Get medical attention immediately.

Safety Notices

In this publication and on the machine, there are safety notices. Each notice starts with a signal word.
The signal word meanings are given below.
DANGER

Denotes an extreme hazard exists. If proper precautions are not taken, it is highly probable that the
operator (or others) could be killed or seriously injured .
WARNING

Denotes a hazard exists. If proper precautions are not taken, the operator (or others) could be killed
or seriously injured.
CAUTION

Denotes a reminder of safety practices to be followed at work place. Failure to follow these safety
practices could result in injury to the operator (or others) and possible damage to the machine.

234

Tips

!

What is Safety Strut ?
Raised loader arms can drop suddenly and cause serious injury. Before working under raised loader arms, fit the
loader arm safety strut.

Notes
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SCMS

6. Soft Skills
Unit 6.1 - Preparing for Work
Unit 6.2 - Communication skills
Unit 6.3 - Time Management
Unit 6.4 - Customer Service
Unit 6.5 - Listening Skills

Key Learning Outcomes
At the end of this module, you will be able to:
1.
2.
3.
4.

Organize self by following organizational grooming guidelines/standards
Communicate well with supervisors, fellow workers and customers
Know the time wasters at work and better manage your work schedule
Make customers happy with your work
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UNIT 6.1 - Preparing for Work
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6.1.1 Importance of Grooming
Grooming is important as it helps in adding value to you and your organization, it builds:

•
•
•

Professionalism
Safety
Credibility or Reliability

6.1.2 Grooming Guidelines
Following photograph depicts grooming in its entirety.

Fig. 6.1.2 Grooming Representative Image
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UNIT 6.2 - Communication Skills
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UNIT 6.3 - Time Management
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UNIT 6.4 - Customer Service
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6.4.1 Dos and Don'ts for Good Customer Experience
A backhoe operator needs to go through the following dos and don'ts for better customer service:
Dos

•
•
•

Meet and greet customers
Be an attentive listener
Try to find solutions at your end rather than escalating it to supervisor

•

Be polite

Don'ts

•

Leave problems unresolved or unanswered because you are offended by customer's tone or
for any other reason.

•
•
•

Delay your response time to a customer complaint
Lie about your product or services
Do anything unethical just to please the customer
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Briefly answer the following questions.

Why is grooming important?

What is the need for effective communication at workplace/ site?

List some time wasters?
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Notes
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Key Learning Outcomes
1.

Explain what we mean by listening skills

2.

Identify why listening skills are important, from an employability perspective

3.

Identify key reasons why we often fail to listen effectively

4.

Adopt simple listening techniques to ensure that you listen effectively

Unit Objectives

I@ I

Goal: To learn how to listen effectively in class and in life

1.

Develop students listening abilities,

2. Teach basic listening strategies,
3. Address difficulties faced in effective listening, and
4. Expose students to different listening situations through activities.

Introduction
1.

Almost 45% of time we spend in listening.

2.

An essential management and leadership skill.

3.

A process of receiving, interpreting and reacting to a message.

4.

Difference between listening & hearing

Types of Listening
1. Appreciative listening
2. Empathetic listening
3. Comprehensive listening
4. Critical listening

Traits of a Good Listener
1.

Being non-evaluative

2.

Paraphrasing

3.

Reflecting implications

4.

Reflecting hidden feelings

5.

Inviting further contributions

6.

Responding non-verbally
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Active Versus Passive Listening
1.

Show keenness

2.

Expressions

3.

Alertness

4.

Questions

5.

Not neglecting physical aspects

6.

Valid reason for criticism

Implications
1.

Good listening helps you to take better decisions and make better policies in organization.

2. On the contrary lack of proper listening can lead to embarrassing situations because of a gap
in coordination and understanding.

Tips for Effective Listening
DO's

1.

Be mentally prepared to listen

2.

Evaluate the speech not the speaker

3.

Be unbiased to the speaker by depersonalizing your feelings

4.

Fight distractions by closing off sound sources

5.

Be open minded

6.

Ask questions to clarify and not to overshadow intelligence

7.

Paraphrase from time to time

8.

Send appropriate non-verbal signals time to time

Don'ts

1.

Not to pay undue emphasis on vocabulary as you can use the context to understand the
meaning

2. Not to pay too much attention to the accessories and clothing of the speaker
3.

Not to prepare your responses while the speaker is speaking

4.

Avoid preconceptions and prejudices

5.

Not to get distracted by outside influences

6.

Not to interrupt too often

7.

Not to show boredom
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The following saying summarizes the importance of listening: "We
have two ears and one mouth so that we can listen twice as much
as we speak. "

Fig. 6.5.1 Representative Image

What communication skill can be more basic than listening?

We spend more time listening than any other activity except breathing, yet
we listen at only a fraction of our potential. Because we believe ourselves to
be good listeners we seldom make an effort to improve.

Fig. 6.5.2 Representative Image

What is Effective Listening?
•

Effective listening skills are the ability to actively understand information provided by the

speaker, and display interest in the topic discussed. It can also include providing the speaker
with feedback, by asking pertinent questions so the speaker knows the message is received.
•

Effective Listening is a skill using multiple senses to comprehend the message being sent by

the speaker .

Importance of Listening
The importance of listening extends far beyond academic and professional settings. Understanding
how to practice good communication even in your day to day life, among friends, family, and
significant others, is important for a number of reasons: fostering good self-esteem, maximizing
productivity, improving relationships, and even becoming a better speaker.
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Listening: as a communication skill
•

Listening is one of the most important communication skills

•

We probably spend more time using our Listening Skills than any other kind of skill

•

Like other skills, Listening takes practice

•

Real Listening is an active process

•

Listening requires attention

Characteristics of Listening

L = Look interested
I = Involve yourself by responding
S = Stay on target
T = Test your understanding
E = Evaluate the message
N = Neutralize your feelings
Fig. 6.5.3 Representative Image

10 Steps to Effective Listening

lI

Step 1 -

Face the speaker and maintain eye cont act .

Step 2 -

Be attentive, but relaxed.

Step 3 Step 4 Step 5 Step 6 Step 7 Step 8 Step 9 -

Keep an open mind.
Listen to the words and try to picture what the speaker is saying.
Don't interrupt and don't impose your "solutions."
Wait for the speaker to pause to ask clarifying questions.
Ask questions only to ensure understanding.
Try to feel what the speaker is feeling.
Give the speaker regular feedback.

Step 10 - Pay attention to what isn't said-to nonverbal cues.
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The Process of Listening can be categorized into 4 main areas

1.

Hear

2. Clarify

3. Interpret
4.

Respond

Fig. 6.5.4 Representative Image

Hear
To listen actively and effectively, one must be a good hearer. Hearing involves picking up the sounds
of the speaker by performing these actions:

1.
2.
3.
4.

Allow the other person to t alk .
Avoid interrupt ions.
Clear one's mind of distractions.
Encourage the speaker to elaborate on what is being said through verbal and nonverbal
cues .
5. Focus on the speaker; e.g., maintain eye contact.
6. Listen to what is said and not how it is said.
7. Model the speaker's physical behavior to encourage further talking.
8. Observe nonverbal behavior as well as what is said.
9. Recognize that hearing is a psychological and physiological process.
10. Use open -ended questions to encourage the speaker to continue talking.

Clarify
Often, what is said is not completely or accurately heard. Although the speaker has the responsibility
to ensure that what he or she said is understood, the reality is that the listener must make some effort,
too. Here are some steps to help clarify what was sai d:

1.

Ask open-end questions to probe for further detail.

2. Avoid asking leading questions to get the desired comment or response.
3.

Avoid coming to conclusions before the speaker fi nishes.

4.

Be cognizant of the speaker's choice and application of words.

5.

Encourage feedback through questioning.

6.

Keep all of your questions pertinent to the topic.

7.

Look for synchronicity between what was said and body language.

8.

Maintain two-way communication .

9.

Paraphrase what was said and verify for accuracy.

10. Try to separate assumptions from facts and data.
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Interpret
After clarifying what the speaker said, be ready to interpret the message. Interpretation requires
ascertaining not only the credibility behind what the speaker said but also an understanding of what
was said. Here are some steps for interpreting a speaker's remarks:

1.

Avoid taking what the speaker says at face value by looking at feelings as well as body
language.
2. Communicate your interpretation and verify its accuracy .
3. Concentrate on facts and data, not perceptions.
4. Distinguish between assumptions, and facts and data .
5. Identify the main ideas.
6. Pay attention to nonverbal communications to determine sincerity about what is said.

Respond
Sometimes we have to respond to what the speaker says. Of the four steps, this one is optional. Any
response will have a physiological, emotional, and psychological aspect to it. Here are some steps to
respond effectively:

1.

Be sincere.

2. Conduct follow-up, if necessary, on any resulting request by the instructor or the speaker.
3.

Demonstrate a physiological (e.g., body language) and psychological response.

4.

Exhibit empathy rather than sympathy.

5.

Exhibit verbal and nonverbal cues that build bridges rather than walls between the project
manager and the speaker.

6.

Seek feedback on your response.
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Why Few People Listen Effectively
• Listening sometimes does not come
easy.
Often, the difficulty is not because

•

people are not willing to listen but
because they are unable to do so.
•

Their mind does not allow them to see
the total picture because they are only
able

to

see

the

world

in

one

dimension.
•

This inability to listen using both sides
of

the

brain

can

cause

miscommunication, misinterpretation,
and miscalculation.
•

The result can be a listener who is
unable to deal with not only the logic
of

a

relationship

but

with

the

emotional component eit her.
•

Hence, this asymmetrical use of the
brain often results in the inability

of

the listener to absorb all the necessary
cues from the person speaking.
•

Fig. 6.5.5 Representative Image

Effective and active listening requires,
using both sides of the brain. Unfortunately, few people understand this fact .

•

Instead, they see this skill as one reflecting the use of the right or left side of the brain .

Benefits of Effective Listening
•
•

Enhances productivity
Improves relations

•

Avoids conflict
•

Improves understanding

•

Improves negotiation skills

•

Helps you stand out

•

People will appreciate it

Fig. 6.5.6 Representative Image
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Summary
•

Spend more time listening, and less time talking.

•

Find interest in the other person .

•

A Good listener keeps the communication path open.

•

Read between the lines, a message has both content (words) and feelings.

•

Take notes, we think faster than we talk.

•

Assume the proper stance, assuming the stance of an attentive listener can actually improve
listening.

•

Beware of your filters; people have different filters based on their cultures, upbringing and
genders. Men and women often have different kinds of filters that can cause listening problems.
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Listening Exercises

Fig. 6.5.7 Representative Image

Fig. 6.5.8 Representative Image

Listening Exercises: Games to Improve Attention
Paying close attention to a speaker is the first requirement of active listening. Maintaining attention
isn't easy, especially when the speaker or topic isn't interesting. Improve attention skills with games
that require players to observe and remember details. Matching games -- like those that require
players to remember the location of concealed images or find discrepancies between identical
pictures -- build attentiveness. Make your own listening game out of reading a descriptive excerpt to
players. Ask the players to list as many specific details as they remember, such as colors, dates, and
names. The player who can accurately recall the greatest number of details wins.

Listening Exercises: Concentration Games
Even when a college student consciously pays attention when listening, outside distractions can break
his concent rat ion . Memory games improve concentration skills by requiring players to recall images,
sequences and patterns. To play a listening-based memory game among a group of students, begin a
story and then instruct the group to take turns adding to the story. For example, start with, "I'm going
on vacation and I'm bringing my bathing suit." The first player to your right repeats the sentence and
adds an item to the list . Continue until someone breaks the order.

255

Tips

!

Notes
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