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About this Book
This Participant Handbook is designed to enable training for the Jack Hammer Operator Qualification
Pack (QP) with Ref. ID MIN /Q0212. There are 3 National Occupational Standards (NOS) under this
qualification pack. Each National Occupational (NOS) is covered across 6 Units in this book.
Key Learning Objectives for the every NOS mark the beginning of the Unit for that NOS. In Table of
Contents, you will find the module names with their corresponding NOS code. The symbols used in
this book are described below.
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Key Learning Outcomes
At the end of this module, you will be able to:
1.
2.
3.
4.
5.
6.
7.

Explain the key features of the Indian mining sector
Discuss various mining methods
Discuss the various phases and types of mining
Elaborate on the process and regions of marble and granite mining in India
List the various mining equipment and the precautions necessary to use them
Explain some basic electrical concepts
List the duties, responsibilities and key competencies of a wire saw operator
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UNIT 1.1: Introduction to Mining Sector
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.

Describe the mining industry in India
Describe the growth expected in the mining industry
Explain the various kinds of minerals available in various parts of India
Describe the key workforce requirement in the mining sector
List various mining acts, legislation and key bodies in India

1.1.1 Mining Industry
Minerals are valuable natural resources. They are available in limited quantities on Earth. They
provide the raw materials for many basic industries and are a major resource for our development.
Mining and mineral extraction in India go back to ancient times. The availability of various type of
minerals in India is lead to development and growth of Indian mining sector. The following shows
mining operations in progress.

Figure 1.1.1 Machine working in mine for extraction of material

India has huge resources of many metallic and non-metallic minerals and mining remained a key
sector
since India’s independence. India produces as many as 87 minerals, including:
Ÿ 4 Fuel
Ÿ 10 metallic minerals
Ÿ 47 non-metallic minerals
Ÿ 3 atomic minerals
Ÿ 23 minor minerals (including building and other materials)
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1.1.2 Minerals in India
The following figure indicates the key mines in India and their location in various states of India:
Mineral

States

Mineral

State

Asbestos

Andhra Pradesh

Iron Ore

Andhra Pradesh

Odisha

Chattishgarh

Chattishgarh

Goa

Goa

Jharkhand

Gujarat

Karnataka

Jharkhand

Kerala

Karnataka

Madhya Pradesh

Kerala

Odisha

Madhya Pradesh

Maharashtra

Odisha

Rajasthan

Tamilnadu
Chromite

Andhra Pradesh

Karnataka

Madhya Pradesh

Maharashtra

Odisha

Manipur

Rajasthan

Odisha
Copper Ore

Lead & Zinc

Manganese Ore

Andhra Pradesh

Gujarat

Goa

Jharkhand

Gujarat

Karnataka

Madhya Pradesh

Madhya Pradesh

Maharashtra

Rajsthan

Odisha

Sikkim

Rajasthan

Diamond

Madhya Pradesh

Gold

Andhra Pradesh
Jharkhand

Ruby

Karnataka
Odisha

Sappire

Jammu & Kashmir

Karnataka
Rajsthan
Fig. 1.1.2. The key minerals in India

The Indian mining sector employed approximately 23.25 lakh people in 2011-12 across the
organized and unorganized sector (including self-employed). The estimated demand in mining
sector over the period 2014-22 is anticipated to be approximately 2.59 lakh people.

1.1.3 Mining Acts, Legislations and Bodies
The Government of India has multiple legal provisions and laws to protect the rights of mine
workers and ensure proper mining processes and procedures. These laws are discussed next.
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1.1.3.1 Mine Rescue Rules
The Mine Rescue rules, 1985 were framed to provide for rescue of worker in the event of
explosion, fire etc. in mines. These apply to coal and metalliferous underground mines. The rescue
Rules provide for the establishment of rescue stations and conduct of rescue work in mines affected
by an explosion or fine, an inrush of water ir influx of gases to operate under these conditions,
services of specially trained men with special rescue apparatuses are required.

1.1.3.2 The Directorate General of Mines Safety (DGMS)
The Directorate General of Mines Safety, DGMS in short, is a Regulatory Agency under the Ministry
of labour and employment, Government of India. The responsibility for enforcement of occupational
safety, health provisions and welfare of workers in mines, as provided in the Mines Act with the
Directorate General of Mines Safety (DGMS).

1.1.3.3 Indian Bureau of Mines (IBM)
IBM is the principal governing agency responsible for compiling exploration data and mineral
maps, and for providing latest information regarding mineral resources in India.

1.1.3.4 The Department of Mines and Geology
The Department of Mines is responsible for survey and exploration of all minerals (other than
natural gas and petroleum) for mining and administration of the Mines and Minerals and
(Development and Regulation) Act, 1957, in respect of all mines and minerals, other than coal,
natural gas and petroleum.

1.1.3.5 Geological Survey of India (GSI)
The GSI is the key agency for assessment of geological and regional mineral resources in India. It
was established in 1851.

1.1.3.6 Central Mine Planning & Design Institute Limited
Central Mine Planning & Design Institute Limited (CMPDI) is a Government of India enterprise
having its corporate headquarters at Ranchi in India. It is fully owned subsidiary of Coal India
Limited (CIL).
The function of CMPDI is the consultancy and support for mineral exploration, mining,
infrastructure engineering, environmental management, and management systems, especially to
the mineral, mining and allied sectors.

1.1.3.7 The Marble Development and Conversion Rules,
2002
These rules cover the conservation, systematic development and scientific mining to conserve the

55

Participant Handbook

marble resources in India, and to provide a uniform framework for systematic and scientific
exploitation of marble in India. It also provides provisions for employment in mines and adopting
environment-friendly mining methods.
There are several other bodies and laws which ensure smooth operation of mining activities in
India.

1.1.3.8 Skill Council for Mining Sector(SCMS)
The Skill Council for Mining Sector (SCMS), promoted by the federation of Indian Mineral Industries
(FIMI) and supported by Ministry of Mines, was established to develop skill competency standards
and qualifications in Mining sector, benchmark it with national and international standards and to
work with the mining industry.
SCMS aims at training and up-skilling approximately 4.50 lakh people for mining industry including
50 thousand new inductees to make them employable within a period of 10 years.

Exercise-1
Name five states in India well known for their mineral resources.
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________

Exercise-2
What are the key responsibilities of DGMS?
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
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UNIT 1.2: Mining Methods
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.

Explain the difference between minerals, rocks and ores and categories of minerals
Discuss various types of mines
Explain the various phases in mining
List some key mining terms and definitions

1.2.1 Mining Basics
Let us get familiar with some basic terms:
Ÿ Minerals: Naturally occurring chemical elements. The following shows examples of minerals.

Fig. 1.2.1. Minerals

Rocks: Compounds of minerals. The following shows the process of forming rocks.

Fig. 1.2.2 Formation of rocks
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The following figure shows examples of rocks.

Fig. 1.2.3 Example of Rock

Ÿ Ores: Rocks containing minerals or metals which can be recovered and used as resources. The

following shows the process of forming ores.

Fig. 1.2.4 Formation of ores

The following picture shows examples of ore.

Fig. 1.2.5 Example of Ores

Ÿ Artificial Minerals: Created by people in industries. These are not technically minerals but are

treated similarly during processing in factories. The following show some examples of ar tificial
minerals.
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Following figure show some examples of artificial minerals:

Fig. 1.2.6 Example of artificial minerals

1.2.2 Types of Mines
Mining operations can broadly fall under one of the below two categories:
Ÿ Surface Mining
Ÿ Underground Mining

1.2.2.1 Surface Mining
Surface mining is conducted on the surface of the ground. Surface mining can be of the following
kinds:
Open-Pit Mining
Open-pit mining is a type of strip mining in which the ore deposit extends very deep in the ground.
Here, the top layer of overburden is removed leaving a large pit to extract deposits such as coal.
Following picture shows an open-pit mine.

Fig. 1.2.7 Open pit mine
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Strip Mining
Here, the overburden is stripped and placed onto an area which has already been mined out. The
following shows strip mining.

Fig. 1.2.8 Strip mining

Quarrying/Cutting
This is an open-pit mine to extract stones or rocks such as marble or granite. The following shows a
quarry.

Fig. 1.2.9 Quarry

Placer Mining
This is mining of river deposits for minerals. The following shows placer mining:

Fig. 1.2.10 Placer mining
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Dredging
This is extracting minerals such as gold from sand, gravel, dirt using water and machines. The
following shows dredging:

Fig. 1.2.11 Dredging mining

Hydraulic Mining
This is mining with high-pressure jets of water to remove rocks or sediment to mine minerals. The
following shows hydraulic mining:

Fig. 1.2.12 Hydraulic mining
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1.2.2.2 Underground Mining
This is mining for rocks under the ground. Underground mining can be of these types:
Sub-Surface mining
Here, mining is conducted underground. The following shows sub-surface mining:

Fig. 1.2.13 Sub surface mining

Drift mining
Here, mining is conducted horizontally underground. The following shows drift mining.

Fig. 1.2.14 Drift mining

Shaft mining
Here, mining conducted vertically underground. The following picture shows shaft mining.
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Fig. 1.2.15 Shaft mining

Exercise-3
Differentiate between the following:
1. Underground Mining and Surface Mining
__________________________________________________________________________________
__________________________________________________________________________________
2. Mountaintop Removal Mining and Placer Mining
__________________________________________________________________________________
__________________________________________________________________________________
3. Drift Mining and Shaft Mining
__________________________________________________________________________________
__________________________________________________________________________________
4. Slope Mining and Room and Pillar Mining
__________________________________________________________________________________
__________________________________________________________________________________
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1.2.3 Phases in Mining
A mining project is done in multiple phases, from locating an area with deposits that can be mined,
to closing a mining area. The following shows the various phases in mining:

Exploration
Mining exploration is the process of finding ore or mineral deposits in commercially viable
concentrations. A near accurate estimation on the volume of mineral deposits is very important
because mining exploration is a capital intensive operation . These points should be considered for
exploration of mining:
• Determining volume of deposit
• Surveys
• Field studies
• Drilling test Boreholes
• Exploratory excavations

Figure 1.2.16 Exploration of mine

Development
Site preparation is a key planning process in creating access to the mine and its development to
ensure efficient extraction of ore. Following are the points for development of mine:
• Construction of access road
• Site preparation and cleaning
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Figure 1.2.17 Cleaning and preparation mining site

Ore Extraction
It is the process of extraction of ore from mining with the use of appropriate machinery. After
extraction of ore, the ore is processed for removing of useful material. Following are the points for
ore extraction.
• Use of Machinery
• Transportation of Ore

Figure 1.2.18 Extraction of ore from mining

Beneficiation
In the mining industry beneficiation in extractive metallurgy, is any method that improves (benefits)
the economic value of the ore by removing the gangue minerals, which results in a higher grade
product (concentrate) and a waste stream (tailings). Exemplary beneficiation processes are froth
flotation and gravity separation. Following are the points for benefication:
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• Grinding the ore and separating relevant metal from the other material
• Milling Techniques
• Chemical Technique

Figure 1.2.19 Beneficiation process

1.2.3.1 Activities in Surface and Underground Mining
The following are the steps of mining operations in surface mining and underground mining:
Surface mining
1- Site preparation
2- Mine Development
3- Ore Breakage / Overburden Removal
4- Drilling
5- Blasting
6- Excavating / Loading
7- Haulage
8- Beneficiation
9- Further Processing
Underground Mining
1- Site preparation
2- Mine Development
3- Room Pillar / Longwall technique for ore extraction
4- Ore Breakage (in Room Pillar) / Continue mining (Longwall)
5- Drilling
6- Blasting
7- Loading
8- Haulage
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1.2.4 Key Mining Terms and Definitions
You will frequently come across these words during your training and also during your employment.
Ÿ Abandoned mine: A mining area that is sealed and deserted and where mining activities no

longer take place.

Figure 1.2.20 Abandoned mine

Ÿ
Ÿ
Ÿ
Ÿ

Air blast: A strong rush of air in a mine, caused by an explosion. Can contain hazardous gases
Air shaft: A vertical opening into a mine to let in air for ventilation
Airway: Any passage in a mine through which air current can pass
Bedrock: The hard rock found under river beds or alluvium deposits

Figure 1.2.21 Bedrock

Ÿ Bench: A horizontal section of coal seam separated by slate or formed during the process of

cutting coal
Ÿ Black damp: Carbon dioxide gas which can be hazardous
Ÿ Blasting: The technique of breaking rock by making a hole in it, filling it with explosives and firing.
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Figure 1.2.22 Blasting in mining

Ÿ Bore hole: A hole of small diameter drilled to explore the layer of rocks ahead
Ÿ Brusher: A mine worker who repairs the roofs, sides or floor of a passage in a mine
Ÿ Cautionary Zone: A zone in which the mineral deposit lies within a specific distance from any

source of danger such as water
Ÿ Chamber: An underground excavation area from which coal or other deposit is mined
Ÿ Choke damp: Carbon monoxide and carbon dioxide, which can be hazardous gases
Ÿ Colliery: A coal mine

Figure 1.2.23 Coal Mine

Ÿ Crushing: Operation on rocks post blasting to break the rocks
Ÿ Cut: A hole or groove excavated on the deposit to prepare for blasting
Ÿ Detonator: A device for initiating the explosive for blasting

Figure 1.2.24 Blasting mine with detonator
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Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Drilling: Making holes in rocks
Face: The exposed vertical part of rock
Loading: Putting blasted material on trucks or conveyor belts for transporta tion to processing center
Overburden: The material above the mineral deposit that needs to be removed to reach the deposit
Rock faced: The natural face of the rock
Rubble: Irregular shaped stones
Shake: A fracture that occurs across the surface of a rock and breaks it across the plane of cleavage
Vent: A hole or gap which indicates a source of weakness in the stine
Water blast: Explosion of water under pressure, which happens when trapped air expands as
water level is lowered.

Figure 1.2.25 Water blast

1.2.4.1 Common Tools for Quarrying
Following are some common tools for quarrying:
Ÿ Axe: A tool with head of steel which is tapered on one or both ends, and filed with a wooden
handle
Ÿ Boaster: A broad-faced chisel for dressing a stone
Ÿ Box trammel: A tool for scribing parallel or circular lines
Ÿ Bush hammer: A tool with 4 to 10 thin blades of steel ground to an edge and bolted together on
a handle
Ÿ Chisel: A steel tool with a plain shaft and a cutting edge
Ÿ Circular saw: A machine with a power-driven revolving steel disc for cutting stones
Ÿ Dummy: A mallet with a head made of lead or zinc to be used with wooden handled chisels
Ÿ Fillet saw: A small saw with adjustable handle
Ÿ Pick: A tool made of hard tempered steel tapered to a point at one or both ends, and filed with a
wooden handle
Ÿ Splitter: A hammer-headed tool 8 to 10 cm wide
Ÿ Tracer: A large chisel for tracking a shallow groove along a series of holes for splitting a mass of
rocks
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Exercise-4
In the Circles provided, number the mining operations in the correct order, as per their sequence
in surface mining.
a. Blasting
b. Mine Development
c. Haulage
d. Site Preparation
e. Beneficiation
f. Overburden Removal
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UNIT 1.3: Mining Equipment
Unit Objectives
At the end of this unit, you will be able to:
1. List some key machines used in mines
2. Describe functions of key equipment used in mining
3. Identify the functional areas of most used mining machineries

1.3.1 Machine Used in Mines
Surface mining requires the use of many machines and tools. Following are some of the
most important tools used.

1.3.1.1 Diamond Wire Saw
A wire saw is a machine-powered saw that uses diamond embedded beads on a metal wire to cut
through stones. It uses continuous scratching or rubbing to cut hard stones into large blocks. The
wire passes around a fly wheel and is carried on pulleys to the part of the quarry where the cutting is
to be done.

Fig. 1.3.1.A diamond wire saw
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1.3.1.2 Air Compressor
In mines, air compressors are used as a source of electricity for powering drilling machines,
conveyor belts or other machines. They are also used for supplying oxygen in underground mines.
The following figure shows an air compressor.

Fig. 1.3.2.A Air Compressor

1.3.1.3 Jack hammer
This is an electrical tool that includes a hammer along with a chisel. With electricity, the hammer
strikes the chisel back and forth. Sometimes jack hammer also use compressed air supplied by an air
compressor. The jack hammer is used for breaking rocks. The following figure shows a jack hammer

Fig. 1.3.3. A Jack hammer
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1.3.1.4 Hydraulic Drill
This is a machine to drill holes on rocks. This machine is powered by hydraulic oil instead of
compressed air or electric motor. The following figure shows a hydraulic drill.

Fig. 1.3.4. A Hydraulic Drill

1.3.1.5 Loader
A loader is a heavy machine with a bucket like front. This is used to scoop heavy material and move
it from one place to another.

Fig. 1.3.5. A Loader
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1.3.1.6 Water Pump
Most mines use a water pump to supply high pressure water for cutting and flushing rocks. Following
figure shows a water pump:

Fig. 1.3.6. A Water Pump

1.3.1.7 Excavator
This is a big and heavy earth moving track mounting machine which includes under carriage,
machine room, operator’s cabin, boom & stick filled with a bucket as front attachment. The
complete machine with boom, stick and bucket can swing / rotate full circle on a platform. The
platform sits on swing gear powered by swing motors. The propel mechanism for traveling is also
powered by hydraulic motors, which drives under carriage.
These are used in many ways, including loading trucks and removing overburden. The following
figure shows an excavator:

Fig. 1.3.7. An Excavator
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1.3.1.8 Wagon Drills
This is a machine that uses air pressure for rock drilling and blasting. The following figure shows a
Wagon Drill.

Fig. 1.3.8. A Wagon Drill

1.3.1.9 Diamond Belt Saws
This is a huge cutting or sawing machine for making vertical or horizontal cuts. The tool has a special
plastic belt with diamond segments.

Fig. 1.3.9 A Diamond Belt Saw
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1.3.1.10 Chain Saw
A machine with a toothed blade that can cut rocks vertically or horizontally. Chainsaws can be of
various kinds. Mines use a type which has cutting edge of the blade embedded with diamond. The
chain is lubricated with water. The following figure shows a diamond belt saw.

Fig. 1.3.10. A Chain Saw

1.3.1.11 Tipper
A tipper is a truck used for transporting loose material. The following figure shows a tipper.

Fig. 1.3.11 A Tipper
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Exercise-7
Write ‘Load’ for loading / Transportation and ‘Ext’ for Extraction based on the stages in which
these machines are used.
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UNIT 1.4: Introduction to Jack Hammer Operator
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.

Introduction of jack hammer operator.
Discuss the types of jack hammer used in mining purposes.
Describe the work area of Jack hammer operator.
Find the opportunities for Jack hammer operator.
Identify the basic functions performed by jack hammer.

1.4.1 Introduction to Jack Hammer Operator
A jack hammer is a machine used for drilling a hole in the rock. It is also used for breaking off hard
material like concrete, rock, road, mine surface, asphalt and removal of broken ore from worksite.
The jack hammer is generally driven by compressed air (pneumatic jack hammer) or electricity. Jack
hammer use various types of chisel or tools to perform the work.

Figure 1.4.2 Man working with jack hammer
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1.4.2 Types of Jack Hammer
There are mainly three types of jack hammers which are discussed next.

PNEUMATIC JACK HAMMER
A pneumatic jack hammer is also known as a pneumatic drill and pneumatic hammer. It uses
compressed air as a source of power. The compressed air is produced by portable air compressor
driven by a diesel engine.
Pneumatic jackhammers are very helpful tools that are capable of breaking very hard rocks. A
schematic of a typical jackhammer. Pneumatic jackhammers are devices that use high pressure
compressed air for their operations. Air coming from the compressor goes to a pressure chamber. A
trigger valve connecting the piston chamber to the pressure chamber, opens and closes with a
frequency to allow mass flow into the piston chamber, which successively increases the pressure of
the chamber. This increase in pressure does forces piston outward, which strikes a bit. The bit
successively strikes the target with a that frequency and force necessary to cause fragmentation. A
design team consisting of Alexandra Beyer, Katherine Wong, Joha nnes Schneider and Joshua Gafford
has been recruited to design and model the thermodynamic processes for a pneumatic jack
hammer.

Figure 1.4.2 Pneumatic Jack hammer

When air is compressed, it receives energy from the compression. This energy is transmitted
through or a hose to the operating equipment, where some of the energy is transformed into
mechanical work. A compressed-air system is generally a combination of one or more compressors
along with a distribution system to supply air to the points of use. Engineer units use compressed air
to inflate rubber equipment, to spray materials, to operate pneumatic tools, to clean equipment,
and to perform certain jobs in maintenance shops.

29

Participant Handbook

Pneumatic Compressor
Portable air compressors are usually used on construction sites wherever it is necessary to satisfy
frequently changing job demands. There are 2 kinds of compressors shown below. The capability of
an air compressor is determined by the quantity of free air that it can compress to a specified
pressure in one minute, beneath normal conditions (absolute pressure of 14.7 pounds per square
inch [psi] at 60ºF). This quantity of free air is usually expressed in cubic feet per minute (cfm). The
air requirement of tool decides how many tools will be connected to the single compressor.

Figure 1.4.3 Trailer mounted air compressor

Figure 1.4.4 Wheel mounted air compressor
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Effects of Altitude
When a given volume of free air is compressed, the original pressure is generally 14.7-psi absolute
pressure at sea level. If the same volume of free air is compressed at a higher altitude then the
volume at higher altitude will be less than previous. So, a compressor may compress air to the same
discharge pressure at a higher altitude but the volume supplied can be less at the higher altitude as
compared to sea level.
Capacity of Compressors
On a typical job, some tools operate nearly continuously, whereas others operate infrequently. So it
should also be considered while deciding the number of compressors.

Number of Compressor Required
The number of compressors needed will depend upon the sizes available. If 2000 cfm of free air is
required for a specific job then two 1200-cfm units or three 800-cfm units would be adequate. Air
compressors are durable machines but like all mechanical equipment they also need maintenance.
Therefore, you should have a standby unit as backup.
Location of Compressor
If possible, centrally locate all compressors on the job. This arrangement has the advantage of
unified operation and better management. In some cases, it might not be possible to get central
location. In such cases, you should find a point from where pipes can to all the required locations
without interference. All air compressors should be leveled and should be placed as near the airoperated devices as conditions allow.

HYDRAULIC JACK HAMMER
A hydraulic jack hammer uses the pressure of fluid flowing through strong pipes to exert force
required by jack hammer in operation. Hydraulic jack hammers are generally connected with
backhoe or excavators to perform heavy duty demolition work. Pneumatic and hydraulic jack
hammers find greater uses in mines where there is a risk of explosion like in underground coal
mines. Since they do not require any high-power electrical circuit that might cause a spark so they
are safe in underground mine work
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Figure 1.4.5 Hydraulic Jack hammer

ELECTRICAL JACK HAMMER.
An electric jack hammer uses electrical power to drive a motor which in turn runs the jack hammer.
Electric jack hammer finds their uses where use of pneumatic or hydraulic jack hammer is not
possible due to space problems or no availability of enough air for compressor.

Figure 1.4.6 Hydraulic Jack hammer
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Tips
What is the best option for demolition work in mining?
The hydraulic and pneumatic both type of jack hammers are suitable for mining area where fire
hazard can occur with more probability. If there is no fire hazard like situation then you can use
electrical jack hammer if power source is available.

1.4.3 Job role of Jack hammer operator
Jack hammers’ common application is development of benches in open pit mine. An open pit mine is
the excavation done near the surface to extract the metal and non -metal deposits (like coal) which
are light in weight and can be found near the earth surface. The jack hammer is also use for
underground mine’s face development work. The jack hammer operator is responsible for all
aspects of the operation and monitoring of the work by support group.
He needs to be physically fit and strong and not suffer from dust allergy or chest diseases or
asthmatic problem. This job requires the individual to be knowledgeable, careful, and diligent. He
needs to have ability to work cohesively within own work group and others.

Figure 1.4.7 Jack Hammer operator

Following are the tasks, he/she needs to do in the job:
1) Drive and control jack hammer machine
2) Perform pre-checks before operating the jack hammer
3) Perform routine maintenance of jack hammer
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4) Perform troubleshooting of the jack hammer if breakdown has occurred.
5) Break rocks, concrete, and mine surfaces as directed by In-charge
6) Perform scaling of loose rocks
7) Perform mucking of broken ores and waste rocks from worksite
8) Monitor the work of support group
9) Develop benches in open pit mine

1.4.4 Opportunities for Jack Hammer Operator
Use of Jack Hammer is not confined to only one field. Jack Hammer operator finds numerous
opportunities in different fields. A jack hammer operator is required in water distribution public
work to lay pipelines of water. A jack hammer operat or is required in mines. A jack hammer
operator is required in construction work. There are great opportunities of Jack Hammer operator in
India as well as in foreign countries like Australia, China, USA, Saudi Arabia, and many other
countries busy with mining work. A properly trained jack hammer operator can earn up to 1000
rupee per day in india. A Jack Hammer operator has following benefits for career aspect:
•

Low cost of equipment as compared to return

•

Inter-field opportunities like jack hammer operator trained for mining can work in public
department after a few hours training.

1.4.5 Key Professional Skills
This job requires the operator to concentrate on the job at hand and complete it effectively and
efficiently without any accidents. Following are some of the required competencies expected in the
job role of jack hammer operator:
Diligence
Attentiveness and ability to focus
Quick reflexes and high level of alterness
Ability to work long hours in hazardous and
stressful conditions
Time Management and priorisation skill
Communication Skill
Capability to work in teams
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1.4.6 Basic Functions performed by Jack Hammer
Jackhammers are drills that are usually used for the destruction of concrete pavement, roads, and
rocks. Jackhammers are extensively used in the mining industry, excavation works, and construction
projects. The jackhammers are extremely helpful for the preparation of building foundations. The
jackhammer is considered to be one of the most widespread strong tools that are being utilized in
construction engineering and other disciplines of engineering. The jackhammer tools and
jackhammer bits should be carefully selected according to the type of work. The jackhammers are
fairly tiring to control considering the heavy tasks being performed, for w hich professional skills are
essential. Generally, the jackhammer bits are extremely hot during operation, for which special care
should be taken. The remaining components are also warm, and the operator should be careful
throughout the work.

Tips
Working in mines can be a hazardous job, as miners work in dangerous conditions. Given this,
miners across all job roles need to ensure that they are careful and alert in their jobs. Any error can
lead to not just loss of time, expensive equipment, delay in schedule and major financial loss, but
also accidents and even death. Therefore, all professions in mining need to demonstrate a high
degree of alertness and precision.

Exercise
What is a jack hammer?

What are the types of jack hammer?

What type of jack hammers are suitable for mining work?
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Discuss the job responsibilities of jack hammer operator.

What is the job of a jack hammer operator and what are the opportunities?

Summary
The mining industry in India includes the following:
Ÿ Organizational standards and policies in the telecom industry are the rules and policies defined

for minerals are valuable natural resources found in limited quan tities on earth.
Ÿ India has resources of more than 87 minerals.
Ÿ Madhya Pradesh, Jharkhand, Gujarat, Tamilnadu, Andhra Pradesh and Odisha are some of the

key mining states.
Ÿ The mines Act, 1952, Mine Rescue Rules, ILO and WHO standards are some key policy and

framework developing bodies.
Ÿ IBM, Department of Mines and Geology, DGMS, GSI and SCMS are some of important bodies who

work towards implementation of these rules.
Ÿ Mines can be surface mines or underground mines.
Ÿ Open-pit mining, strip mining, quarrying or cutting, mountaintop removal mining, placer mining,

dredging and hydraulic mining are key forms of surface mining.
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Ÿ Sub-Surface mining, drift mining, shaft mining, slop mining, room and pillar mining, longwall

mining, are some key methods of underground mining.
Ÿ Exploration, development, active mining, disposal of overburden and waste, ore extraction,

beneficiation, tailings disposal and site reclamation and closure are the key phases in mining
operations.
Ÿ Marble mines are found largely in Rajasthan, Gujarat, Andhra Pradesh, Madhya Pradesh and

other states in India.
Ÿ Processing of mining is done in two stages - first, cutting the blocks in to slabs, and then polishing

the slabs.
Ÿ Granite mines are found largely in Rajasthan, Odisha, Karnataka, Jharkhand, Gujarat, Andhra

Pradesh and Madhya Pradesh.
Ÿ Diamond wire saw, air compressor, Jack hammer, hydraulic drills, derrick Crane, loader, chisel,

wedge, hammer, water pump, excavator, hydaraulic jacks, wagon drills, tipper, belt saw and chain
saws are some key tools and equipment used in mining.
Ÿ Mishandling or faulty machines can lead to fatal accidents and injuries. Hence machines and

equipment should be handled with care.

Notes
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
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2. Pre-operation check
and Operations of Jack
Hammer
SCMS
Unit 2.1 – Routine check before operating machine
Unit 2.2 – Operation of Jack Hammer

MIN/N0241

Participant Handbook

Key Learning Outcomes
At the end of this module, you will be able to:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Learn about the tools and equipment used for routine check-up of the jack
Plan for right air flush or wet flush drilling, type of tool and mounting required.
Choose the proper weight of the jack hammer for the job.
Carry out pre-operational inspection of jack hammer to ensure machine is in good order and
all guards, handles and safety mechanisms are fitted and operational.
Inspect electrical cable and junction points to determine whether the cable and plug is in
good order or needs replacing.
Check whether the electrical lead is connected to an approved safety switch.
Check pneumatic connection and hose joints for Pneumatic Jack hammers.
Inspect whether right type of chisel bit is fitted and whether the bit/point is in good order or
need replacing.
Check whether scaling of loose rocks have been done and the area is safe for operation.
Overseeing the support group for bolting, resyncing plate tightening etc.
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UNIT 2.1: Routine check before machines operation
Unit Objectives
At the end of this unit, you will be able to:
1. Learn about the tools and equipment used for routine check-up of the jack hammer.
2. Types of jack hammer bits.
3. Inspect whether right type of chisel bit is fitted and whether the bit/point is in good order or
need replacing
4. Re-shaping of jack hammer bit.
5. Blasting in mining.
6. General spare parts of jack hammer.
7. Check pneumatic connection, fittings and hose joints for Pneumatic Jack hammers.
8. Carry out pre-operational inspection of jack hammer to ensure machine is in good order and
all guards, handles and safety mechanisms are fitted and operational
9. Inspect electrical cable and junction points to determine whether the cable and plug is in
good order or needs replacing.
10. Check whether the electrical lead is connected to an approved safety switch.

2.1.1 Tools and Equipment for Routine Check
Without proper tool, you cannot perform any maintenance and pre-operation check. The tools used
for routine check of jack hammer are not a special set of tools but the tools which generally
available in the bag of a mechanic. Following are some of the most common tools found the
mechanic kit:

Spanner Set
Spanner is used to open/close nut-bolt assembly. There are different types of spanners available in
the market like:
Double Ended Spanner

Figure 2.1.1.1 Double End Open spanner
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Single Ended Open Spanner

Figure 2.1.1.2 Single Ended Open Spanner

Ring Spanner

Figure 2.1.1.3 Single Ended Open Spanner

Slugging Open Spanner

Figure 2.1.1.4 Slugging open end spanner
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Slugging Ring Spanner

Figure 2.1.1.5 Slugging ring spanner

Adjustable Spanner

Figure 2.1.1.6 Adjustable spanner

Wrenches Set
The Wrench tool is used to provide grip and mechanical advantages in applying torque to rotate
objects like nuts and bolt. These wrench are available in multiple sizes and shape. When a person
has a small or large job, they can find a great crescent wrench that will help them complete the job.
The identifying factor of this wrench is the angled jaw that has a fifteen degree angle perpendicular
from the handle.
Socket Wrench
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Figure 2.1.1.7 Socket Wrench

Allen Wrench

Figure 2.1.1.8 Allen Wrench

Pipe Wrench
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Figure 2.1.1.9 Pipe Wrench

Screwdrivers Set
A screwdriver is a tool used for turning screws. It can be manual or powered. A simple screwdriver
has a handle, shaft, and tip which interact with screw head to turn or rotate it.
Slot Head Screwdriver

Figure 2.1.1.10 Slot head screwdriver

Phillips Head Screwdriver
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Figure 2.1.1.11 Phillips head screwdriver

Torx Drive screwdriver

Figure 2.1.1.12 Torx drive screwdriver

Robertson Screwdriver

Figure 2.1.1.13 Robertson screwdriver
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Pullers
To complete certain jobs correctly a mechanic will need a variety of pullers. There are various types
of pullers which are discussed next.
Ball joint separator

Figure 2.1.1.14 Ball joint separator

Bearing Puller

Figure 2.1.1.15 Bearing puller

Slide Hammer
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Figure 2.1.1.16 Slide Hammers

Gear Puller

Figure 2.1.1.17 Gear puller in use
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Figure 2.1.1.18 Gear puller

Voltmeter
A voltmeter is an instrument used for measuring potential difference between two points in an
electric circuit.
Analog voltmeter
An Analog meter provides readings by deflecting a pointer on AN analog scale. On most analog
meters, there's a rotating switch that chooses between resistance scales acro ss the meter face.
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Figure 2.1.1.19 Analog voltmeter

Digital Voltmeter
Digital voltmeter provides a numerical display of voltage by use of an analog to digital converter.
An analog-to-digital converter (abbreviated ADC, A/D or A to D) generally, an ADC is an
electronic device that converts an input analog voltage or current to a digital number
proportional to the magnitude of the voltage or current.
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Figure 2.1.1.20 Digital voltmeter

2.1.2 Bits of Jack hammer
There are mainly two types of bits used for jack hammer.

CHISEL BIT
Below are the some types of chisel bits which are generally used in jack hammer.
Moil or Bull Point
Moil points, also known as bull points, come in lengths up to 240" long. These points may be
used in demolition of concrete and for slag and refractory brick removal.
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Figure 2.1.1.21 Bull point chisel

Narrow Chisel
Narrow chisels have a standard tip on the end and come in lengths up to 240" long. These
chisels may be used in demolition of concrete and for slag and refractory brick removal.

Figure 2.1.1.22 Narrow chisel
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3” Wide Chisel
These chisels may be used in demolition of concrete and for slag and refractory brick removal.

Figure 2.1.1.32 3” Wide chisel

Wide Asphalt Cutter
Asphalt cutters are made to cut through asphalt to expose under laying concrete and can also be
used for stone removal.

Figure 2.1.1.23 Wide Asphalt chisel
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Clay Spade
Clay Spades are used to get through hard soil or ground. They are often used for utility work and
installation of in-ground swimming pools.

Figure 2.1.1.24 Clay spade chisel

Ground Rod Drivers

Figure 2.1.1.25 Ground road driver chisel
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CROSS BIT
The cross bits can be used under any rock drilling condition, it's hardly impacted by the model of
drill rig and the rock performance. Cross bit is mainly used to dig through hard rocks and fissural
rock.
It is mainly used for digging into mine laneway and blasting holes in all drilling works matched with
the taper drill rod. For different rock, we use the different type of alloy so that the life of bits can be
extend.

Figure 2.1.1.26 Cross bit of jack hammer

The hole in the middle of Cross bit is generally used to clean the debris of rock and mining material
at the location where jack hammer is being used. Water and other fluid through the hole of cross
bit.
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2.1.3 Re-shaping of Jack Hammer bit
Depending on the size of the bit it may be cheaper to just go with a new bit, compared to the time
and materials to reshape the chisel. If the bit of the jack hammer is less damaged then it can be reshaped with the help of grinder. The hand grinder usually takes more time to re -shape than electric
grinder. So you can use electric grinder to spare your time for other works.

Figure 2.1.1.26 Electric grinder

When the chisel bit is not able to be reshaped with the help of grinder, then “Heat Treatment”
process is used.

2.1.4 Blasting in mining
As high producing underground mines are getting the primary choice of global mining corporations,
it's affordable to say that such mines will also need construction of serious underground
developments prior to and during ore production. As a result, long underground tunnels are very
common to be seen in underground mines. To suffice the requirement to dig these long tunnels in a
fairly shorter period of time, there is an increasing demand to use rapid and mechanized tunneling
technologies like TBMs (Tunnel Boring Machines) and roadheaders
Various drilling patterns have been developed for blasting solid rock faces, such as:
Wedge Cut or V cut
Blast holes are drilled at an angle to the face during a uniform wedge formation so that the axis of
symmetry is at the centre line of the face. The cut displaces a wedge of rock out of the face within
the initial blast and this wedge is widened to the full width of the drift in subsequent blasts, each
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blast being fired with detonators of suitable delay time. The apex angle is as close to as possible to
60°
This kind of cut is especially suited to massive size drifts, which have well laminated or fissured
rocks. Hole placement should be carefully preplanned and also the alignment of each hole should be
accurately drilled.

Figure 2.1.1.27 Wedge Cut

Pyramid or diamond cut
The pyramid or diamond cut is a variation of the wedge cut where the blastholes for the initial cavity
might have a line of symmetry along horizontal axis as well as the vertical axis.

Figure 2.1.1.28 Pyramid or diamond Cut
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Drag Cut
The drag cut is particularly suitable in small section drifts where a pull of up to 1 m is very useful.

Figure 2.1.1.29 Drag Cut

Fan Cut
The fan cut is one-half of a wedge cut and is applicable primarily where only one machine is used
during a narrow drive. usually the depth of pull obtainable is restricted to 1.5 m.

Figure 2.1.1.30 Fan Cut

Burn Cut
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A series of parallel holes were drilled closely spaced at right angles to the face. One hole or more at
the center of the face are uncharged. This is known as the burn cut.
The uncharged holes are often of larger diameter than the charged holes and form zones of
weakness that assist the adjacent charged holes in breaking out the ground.
Since all holes are at right angles to the face, hole placement and alignment are easier than in other
kinds of cuts. The burn cut is especially suitable to be used in large rock like granite, basalt etc.

Figure 2.1.1.31 Burn Cut

Sequence of detonation
For both fragmentation and throw, blasting efficiency depends on the delay sequence of blasthole
detonation. Delayed detonation improves loadability of the complete cut, contributes to a much
better strata control and reduction of blast -induced vibrations.
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Figure 2.1.1.32 Bunch blasting with Nonel tubes and detonating cord

Figure 2.1.1.33 Firing of Tunnel round the Nonel (after Olofsson)
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2.1.5 Spare parts used for jack hammer
Spare parts are used to replace faulty component of a jack hammer.
Bushings
Mechanical bushings are sleeve shaped lining which are used to reduce the friction and wear
between mechanical elements. They also facilitate to constrain and restrain the motion of the
elements. There are two types of bushing in jack hammer i.e lower and upper bushing.

Figure 2.1.1.34 Upper and lower bushing

Seal Kits
Each Seal Kit contains seals in an assortment of different shapes and sizes to replace defected
seals of jack hammer. These seals generally used to prevent leakage of fluid from cylinder. These
seals also withstand high pressure, extreme temperature, and transverse forces within the
cylinder.
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Figure 2.1.1.35 Seal kit for jack hammer

Diaphragms
Diaphragm is a sheet of a semi-flexible material generally in round shape. It works as a barrier
between two chambers which move slightly up and down depending on pressure difference
between chambers.

Figure 2.1.1.36 Diaphragms
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Grease
Grease is a semisolid lubricant generally consists of soap emulsified with mineral and vegetable oil.
It is used to lubricate the joints of machine for smoothening the surface.

Figure 2.1.1.37 Grease (lubricant)

Pneumatic tools
The workers of mine uses pneumatic paving breakers, nail drivers, sa ws, drills, pumps, and a variety
of other pneumatic tools. Pneumatic tools work by two mechanisms; a reciprocating-percussion and
a rotary-vane air motor.
Reciprocating-percussion air motor
This air motor is used when you need to hammer through rocks. In this mechanism, a free-floating
piston moves in a cylinder. When the throttle is opened, air enters through the valves alternately to
drive the piston back and forth. This force is transferred to the tool.
Rotary-vane air motor
The rotary-vane air motor is utilized when a rotary motion is desired. In this mechanism, a slotted
rotor is eccentrically mounted with each slot containing a spring-loaded vane. When the throttle is
opened, air enters each of the slot vane. Pressure on the vanes makes the rotor to turn in the
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direction of a bigger compartment. Later, the gear train transfers the power to attachment
connected with bit.
Some important factors that affect the condition of a pneumatic tool lubrication and air pressure
Lubrication
Pass a piece of paper in front of the tool exhaust port to check whether it is lubricated or not. If
you get a perfect mark of oil on it then your tools is lubricated well. If put paper in front of bit
and drops of oil appear on the paper then it is over-lubricated. If no oil appears then your tool is
running dry.
Air pressure
Each tool needs a specified volume of air at a pressure. If the volume of air or pressure can drop
excessively, considerable harm will result. Check for air leaks within the hose and around the air
connections. Listen to and observe the tool when it is operational. If the tool is striking softly
then you should check the air pressure. Make sure your tool never operates less than 70 or
more than 100-psi pressure at the tool. If the air-pressure gauge on the compressor regularly
remains below seventy psi, the unit is overloaded (too little pressure at the tool).
Hose pipe
A hose pipe is a flexible tube used for transferring fluid from one place to another. The shape of
hose is usually of cylindrical cross-section. The hose pipe is made up of combination of different
materials like nylon, polyurethane, polyethylene, PVC, and synthetic rubber. There are two types of
hose pipe used in jack hammer which are discussed next.
Hydraulic hose pipe
The Hydraulic hose pipe is made to resist the pressure of fluid. The size of hydraulic hose pipes is
different for different pressure ranges. These tubes are supplied by manufacturer which are cleaned
and oiled. These types of tubes are interconnected with the help of flanges, welding cones, several
types of flare connection and by cut rings. Hydraulic hoses generally have steel fittings on its both
ends. The weakest part of the hose is the connection of to the fitting of machine.

Figure 2.1.1.38 Hydraulic pipe
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Pneumatic hose pipe
Pneumatic hose pipe are made up of plastic materials as flexible and unreinforced. The diameter of
hose pipe is directly depend on the working pressure. Generally these are made up of Nylon as PA6,
PA11, PA12, have a good mechanical strength but are rigid. These pipe are made to transfer
compressed air.

Figure 2.1.1.39 Pneumatic pipe

2.1.6 Pneumatic Fittings
The Pneumatic fittings are used to connect the hose pipe to compressor or hose pipe to jack
hammer. There are different types of fitting s are available in the market according to the size of
hose pipe. The fittings include a range of stainless-steel fittings that stand up to harsh chemicals and
wash-down situations. Available in inch and metric sizes, the push-to-connect male fittings are made
of stainless-steel with internal Viton O-rings. These fittings can withstand pressures up to 290 pound
and temperatures to 390 Fahrenheit.

Figure 2.1.1.40 Stainless Steel fittings
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Fittings provide the link between components in pneumatic systems. Because of so many
manufacturers, you can find the fittings for any type and any size required .
Pneumatic fittings are available in standard sizes as well as custom sizes specified. They are
measured in inches from 10-32 to 3/4in. and metric from 3 to 16mm. Available in a variety of sizes,
configurations, and material construction, pneumatic fittings can be found as per your requirement .
Barb, threaded & push-to-connect styles available:
Barb Type
Barbed fittings feature Coupling, Cross, Elbow and Tee configurations and are available for use with
polyurethane tubing.

Figure 2.1.1.41 Barb to Barb fittings

Composite Type
Offering fast assembly with no special tools.

Figure 2.1.1.42 Composite Fittings
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Nickel Plated
All metal fittings are 100% electroless nickel-plated brass. Full inner diameter tube flow is always
ensured by maximum Cv ratings and quick cycle times. “Push-in” and lock feature of these fittings
allow quick and effortless.

Figure 2.1.1.43 Nickle Plated fittings

2.1.7 Guidelines before using Electrical Jack Hammer
Don’t try to run the electrical jack hammer when something is in contact.
Make sure the power is turned off at the power point.
Make sure the power lead is not broken.
Do not work outside when it is raining.
Always use Residual Current Device (RDC) safety switch or use an approved portable unit.
Make sure your hands dry when plugging in, switching on or off or disconnecting the
machine from the power.
Make sure the extension leads are not longer than 15mts.
Make sure your tool is in close vicinity of the power source and always make sure that the
extension wire is fully uncoiled.
Do not use the electrical tool in the presence of flammable liquids or gases otherwise can
cause accidents.
Never carry tool from the cord and pull the wire hard to disconnect it from the power
supply. Keep cord away from heat and sharp edges. Don’t use the machine when the wire is
broken, cracked, worn or damaged.
Inspect tool and leads for damage after transportation.
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Always make sure the switch is in the OFF position before inserting the power plug in the
receptacle.
Disconnect the jack hammer from the supply before performing any modification like
changing accessories, blades, drill bits, and so on.

2.1.8 Pre-operation safety checks of jack hammer
Make attachments and guards secure before working.
Review the operational procedures mentioned in the manual before working.
Take regular breaks while using jack hammer as the tool is designed to create severe
vibration.
Always use two hands. Make a firm stand on the floor and should be aware that jack
hammer can perform unexpectedly depending the work surface.
The tool exerts high level of torque so you should be prepared for that.
Always exert light pressure on the tool bit. Pressing hard does not increase efficiency but
can cause bounces. Stop operation if the tool starts bouncing.
During the operation, tool tip becomes very hot so you should not touch it immediately.
Do not start the power tool to play with it. There must be some load for the tool tip to
penetrate.
To Stop the machine, release the handle grip switch, turn off from power button and
disconnect the plug after use.
Do not put the tool anywhere unattended.
Inspect the equipment for any mechanical defects after regular interval.
Note: This power tool can produce excessive noise levels greater than 105 dB
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UNIT 2.2: Operation of jack hammer
Unit Objective
At the end of this module, you will be able to:
Ensure proper scaling/dressing of loose rocks from the roof and wall of the worksite.
Ensure cleaning of the drill site.
Operate the Jack Hammer as per production plan and schedule.
Pre-operations check of jack hammer.
Periodically check chisel bits for spending need and other operating parameters etc.
Connection of Hose pipe with jack hammer.
Operation of jack hammer.
Shut the air supply off and relieve the supply hose before changing tool. Do the same when
leaving the jack hammer is not in use.
Check and ensure ongoing proper ventilation of the worksite for UG mines

2.2.1 Mining Site
Mining is the extraction of valuable minerals or alternative geological materials from the earth
sometimes from an ore body, lode, vein, seam, reef or placer deposits. These deposits are
mineralized package giving money to the miner. Generally , there are four types of mining.
Dredging
This is a high-volume mining technique for low-value products near a plentiful source of water.
Scoops/buckets are used to extract material from shallow water (often man -made lagoons).
Variation of this is undersea mining. In this type of mining, material is sucked from the seafloor. The
mining process is usually combined with the processing (typically drying and concentration) on a
floating barge anchored in the middle of the lagoon.

Figure 2.2.1 Dredging
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Surface Mining
Called 'Open-cast' if soft-rock mining (eg coal mining process or limestone) and 'Open-pit' if hardrock mining (eg copper and diamonds). The mining process is fundamentally different between
these soft and hard-rock operations. The former operations are usually rectangular in general shape
(and advance along the seam, with waste infill behind as they advance) while the latter are oval.
Surface mines normally only extend to a depth of about 200 m, below which it is usually cheaper to
extract the metal from underground. The cut-off point will depend on the economies of the two
methods, with surface costs being dominated by the ore waste (stripping) ratio, which, in turn, will
depend on the shape of the ore body, the amount of overburden to be removed and the safe
steepness of the wall (ie. bench height v width). This latter item will depend on the type of rock and
the number of fractures etc.
Hard-rock surface mining is dominated by drilling/blasting and then lifting of the broken ore either
into trucks or onto conveyors for transportation to the processing plant. This lifting is usually by
excavator (electric or hydraulic; with shovel or backhoe configuration) or front -end loader. The
softer rocks can be recovered directly by using very powerful excavators (including the huge bucketwheel machines)

Coal Mining

Figure 2.2.2 Surface Mining

Access is via vertical shafts or inclined roadways (adits). There are usually two access routes (one for
men and materials, and one for the ore) for safety and for ease of ventilation (fresh air comes in one
and is then exhausted out of the other). Once at the correct depth, horizontal tunnels are driven to
reach the ore deposit. These are permanent structures so require strong roof supports (often
including 'bolts' into the rock to tie the layers together for strength). In contrast, tunnels into the ore
deposit itself are often temporary, and so the support is less substantial. Transport for men and
materials can be by train, truck or man-riding conveyor belts.
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Figure 2.2.3 coal Mining

Insitu Mining
Involves the injection of water down drill holes into soluble deposits (most commonly salt). The
mineral-rich solution is then pumped back to the types of mining of surface. Thermal - Although only
still at the research stage, it is theoretically possible to burn coal insitu (by creating cracks, then
injecting oxygen and a heat source) and recovering the resultant heat (in effect, an underground
power station without going to the trouble of extracting the coal). This has happened spontaneously
in numerous areas (particularly in India) but the difficulty has always come in controlling the burning
process.

Figure 2.2.4 Insitu Mining

Jack hammer is generally used in surface mining and coal mining. So, we will discuss about these
mining next.
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2.2.2 Scaling of rocks
An underground mine is a hole in the earth where Mother Nature never intended for one to be.
There are so many in an underground mine — most of them created by gravity — that miners can
realize and control. The jack hammer operator need to pre-shift inspection to ensure the workplace
or mine is safe for work.
Scaling is the removal of loose slabs of rock from roofs and walls of excavations. It can be performed
manually with a steel or aluminum scaling bar or by using a mechanical scaling machine. When
scaling manually, the miner checks the soundness of the rock by striking the roof; a drum-like sound
usually indicates that the ground is loose and should be barred down. The miner must follow strict
rules to avoid injury while scaling (e.g., scaling from good ground to unchecked ground, maintaining
good footing and a clear area to retreat and ensuring that scaled rock has a proper place on which
to fall). Manual scaling requires considerable physical effort, and i t can be a high-risk activity. For
example, in Ontario, Canada, one third injuries caused by falls of rock occur while scaling.
The use of baskets on extendable booms so that miners can manually scale high backs introduces
additional safety hazards, such as possible overturning of the scaling platform by falling rocks.
Mechanical scaling rigs are now commonplace in many large mining operations. The scaling unit
consists of a heavy hydraulic breaker, scraper or impact hammer, mounted on a pivoting arm, which
is in turn attached to a mobile chassis.

Figure 2.2.5 Scaling of loose rocks

To ensure cleaning of drill site you need to check the various factors of drilling site which are
discussed next.
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If you are using the electric jack hammer, make sure the work site is not wet. If the worksite
is wet make sure the electricity wire of jack hammer is not tempered. Use proper insulation.

Figure 2.2.6 Electric jack hammer

Most of the mining damage caused by the remains of mining operation which is caused
earlier. So before working on the site, remove the remaining of the last operations.

Figure 2.2.7 Remains of operations
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Use the cleaning equipment’s to clean the work site.

Figure 2.2.8 Cleaning equipment’s

2.2.3 Production Planning
Production planning is the planning of production and producing modules in a company or industry.
It utilizes the resource allocation of activities of employee, materials and production capacity, to
serve totally different customers.
Production planning may be defined as the allocation of resources/reserves over a period with
explicit sets of constraints (Martinez et al., 2011). Mine production planning is an optimization
method that assigns the extraction sequence of mining blocks supported the constraints that
incorporate technique of mining, slope, stope size, etc such that it maximizes net present value
(NPV) of a mine. There are 2 varieties of mine production planning: long term production planning
and short-run production scheduling. Long term production planning is completed over life of the
mine. In short-run production scheduling, result generated from the long term production planning
is broken according task or period of time that require to be studied and completely different sets of
constraints active in short-run is applied minimize the deviations from the pre-defined capacities.
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Figure 2.2.9 Production planning sheet
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2.2.4 Pre-operation check of jack hammer
Always wear correct PPE which include eye protection; long-sleeved clothing; durable, full
length pants; steel-toed boots or shoes; hearing protection; and safety gloves.

Figure 2.2.10 Personal protective equipment sign

Workers and their employers should know how to operate the supply compressor.
You must place the compressor as far as possible from the work s ite to reduce the amount
of noise.

Figure 2.2.11 Jackhammer with the compressor

Regularly examine the jackhammer and alternative tools needed for any defect or damage.
Make sure all the components are secure, tightened and fastened at their places . Make sure
perform these things well before beginning the operations.
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Figure 2.2.12 Adding oil to jackhammer

Check air hoses for breaks, cracks, and worn or broken couplings.
Ensure that the rating of the hose is sufficient for the task intended.
Inspect the electrical cables for cuts, marks, wear, and other signs of damage.
Workers should wrap the cables over their shoulder so that its accidental swerving which do
not cause electrocution.

Figure 2.2.13 Damaged electric wire

Figure 2.2.14 Damaged wire
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Always use the correct weight of the jackhammer for the task. Use a lighter jackhammer for
the task the as much as possible.
Always lift the jackhammer using both legs straight. This ensures no back strain or injury.

Figure 2.2.15 Light-weight jackhammer

Use the proper chisel bit for working on work site. Always use rock point tool for rocks,
spade point for asphalts, and chisel point for concretes. Never use a broken or cracked tool.
Do not operate power jack hammer in explosive atmospheres like when flammable liquids,
gases ore dust etc. are present in environment. Power jack hammers can create sparks
which in turn can ignite the dust or fumes.
Do not allow children and by standers while operating a jack hammer. Distractions can make
you lose control of the jack hammer.
Review the Safe work in formation supplied with the equipment.
Ensure all guards are placed properly.
While operating, the tool is designed to create vibrations. Make sure all the screw are tight
as loose screws can fall out and cause major accidents.

Figure 2.2.16 Tightening screw of jackhammer
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Ensure that outlet of power is protected by an RCD (Residual Current Device) safety switch.

Figure 2.2.17 Residual current device

Use of the jackhammer will cause collapse of structure in some applications. Due to this
installation of approved shoring or suitable controls is required.
Ensure that any electric equipment or extension lead that you are using has been electrically
ged, and dated by a c competent person within the last three months.
tested, tagged,

Figure 2.2.18 Tested electric cord
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If you need to use electrical extension leads, make sure that it is no longer than 15 meters as
it causes a significant voltage drop, potentially compromising personal safety and leading to
possible equipment damage.

Figure 2.2.19 Jack hammer and extension cable

Loose, damaged or missing bolts, nuts and fastners must be tightened to proper torque
or replaced.
Inspect bracket mounting bolts, tie rods and accumulator bolts.
Loose hose and pipe fittings must be tightened.
Inspect for visible damage to hoses and leakages on hoses and pipes. Check also the
hydraulic flanges for proper torque.

Figure 2.2.20 Hose pipe leakage
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Inspect the pipes for the hammer and the oil hoses. If lubrication device is used, check
this as well.

Figure 2.2.19 Lubrication device

If hammer oil leaks, fix it as soon as possible.
Inspect the connections of the back head and the cylinder. Inspect clearance between
front head and the tool.
If leakage occurs at hydraulic hose connections, tighten fittings or replace. Other
leakages require workshop service. Do not operate the hammer, as this will cause
expensive damage to internal parts (piston, cylinder).
Inspect the tool and bushing for abnormal wear and cracks. Replace tool when it is worn
out. Inspect the lower tool bushing for wear, and replace if required.
Grease the tool each day at startup and 10 pumps every 3 hours using the head grease
pump.
Inspect the hydraulic oil level, and the degree of contamination. Too little oil may cause
an oil heating problem. Contaminated oil will destroy the pump of the excavator. Follow
instructions of the excavator manufacturer.
Inspect the hammer body and housing for missing rubber plugs. Replace, where missing.

Figure 2.2.20 Rubber plugs for handle bar

Check the overall condition of the hammer and the hydraulic system. Perform all repairs
before the hammer is put into service.
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Figure 2.2.21 Visual inspection of jackhammer

Check safety signs and labels. Replace the safety signs and the labels when the safety
signs and the labels are damaged. Replace the safety signs and the labels when you
cannot read the safety signs and the labels. Replace the safety signs and labels when the
safety signs and labels are missing.

2.2.5 Connection of hose pipe with Jack Hammer
The Hose pipe or Pneumatic pipe is used to transfer compressed air from air-compressor to jack
hammer. Hose Assemblies are made to resist heat and cracking while serving in rugged
jackhammer applications. They are assembled using crimped steel fittings. These assemblies are
also designed for connection to pneumatic tool.
These hoses are toughened with high persistence yarn for meeting the pressure requirements
for general construction work, road building, tunneling, metallic, and nonmetallic ore mines
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The connecter of the hose pipe is act like a lock system. On joining the hose pipe connector to
pneumatic jack hammer slot, lock the hose pipe connector.

Figure 2.2.22 Visual inspection of jackhammer

The length of hose pipe varies from 12 ft to 20 ft depending upon the requirement. The pressure
capacity of the of the good quality hose pipe varies from 850 psi to 950 psi.

Figure 2.2.23 Visual inspection of jack hammer
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Properties of Pneumatic Hose pipe
Light weight and flexible
Strong enough to withstand high pressure
Abrasion resistant
Rodent proof
Crush and kink resistant
Resistant to chemicals: acids and alkalis
TEMPERATURE: Up to 70°C

2.2.6 Operation of Jack Hammer
Keep your hands away from the start and stop equipment or button until you are ready
to start the machine.
You should have knowledge of shutting off the jackhammer in case of emergency.
If emergency persists, stop the machine immediately in all cases of power supply
interruption.
Make sure, that lighting conditions are good enough to allow for safe working. Move
carefully on site to avoid tripping, slipping or falling. Use approved safety boots.

Figure 2.2.24 Boots used in mining

Secure equipment properly during transportation. Follow proper transportation
practice. Store and transport equipment on pallet with proper load capacity. Make sure,
that carrier, lifting and transport equipment has proper capacity to carry the weight of
equipment. Never use hammer or lifting eye on hammer to lift external loads.

84

Housekeeping Attendant (Manual Cleaning)
Jack Hammer Operator

Figure 2.2.25 Jack hammer transportation

Before starting assembly and installation, place carrier on stable level ground. Do not
climb on equipment. Equipment is always hazard zone. Use proper working platform for
safe access. Where working platform is used, make sure to place this on level and stable
ground.
Perform Real Time Hazard Analysis on site at least daily before starting up. Determine
escape route for emergency situation. Agree with your colleagues on site on the use of
hand signals. Do not assume any knowledge of signals.
Always keep people informed of what you are doing when and where. Advice site
manager, when you leave site.
Extended exposure to whole body vibration may damage your health. Install suitable
shock absorbers. It is strongly recommended to use hammer only on carriers that have
such guidelines.
Do not attempt to recharge accumulator. Accumulator is leak proof. Professional service
only. Charge accumulator with Nitrogen
g only!
ly!

Figure 2.2.26 Accumulator
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Position the jack hammer as close as possible to the work location. Place the
compressor as far as possible from the work site to cut back the level of noise.
Ensure the Jack hammer is placed correctly and secured.

Figure 2.2.27 Holding jackhammer

Never allow jackhammer to overheat.
If the jack hammer is electric then turn on the power switch of the jackhammer.
If the jack hammer is pneumatic then turn on the compressor. When compressed air is
generated in the jack hammer, you are ready to work with the machine.
Place both the hands on the handle of jack hammer and adjust the desired angle of
hammer with respect to the rock or worksite.

Figure 2.2.28 Holding jack hammer at an required angle

Maintain a straight back posture while using jack hammer and operate it in a slow
steady linear motion.
Start the jackhammer by pressing down the trigger which is situated at the handle and
release the trigger to stop the jack hammer.
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Figure 2.2.29 On and off the jack hammer

Apply the pressure on the jack hammer against the working surface before you start.
Never try to break the large pieces of rock. Adjust the breaking distance so that the inserted
tool does not struck.
When the machine is lifted then make sure the start and stop devices are not be activated.
When taking a break to the work, place the jack hammer in such a way that there is no risk
for the machine to get unintentionally started.
When taking a long break or leaving the workplace, switch off the main power supply. If you
are working with the pneumatic jack hammer switch off the compressor.

2.2.7 Jack Hammer Operation Using Air Leg or Stopper
Miner first marks the face of rocks to be drilled and pin-point the locations where the jack
hammer will be used to perform drilling.
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Figure 2.2.30 Marking the rock

Position the drill in upright position so that air and other connections can be done easily.

Figure 2.2.31 Positioning the Jack Hammer with air leg for connections

Perform all the connections and check air leg is properly connected to the jack hammer and
there is no leakage from the pipes.
Adjust the flow of air using the throttle handles on the jack hammer.
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Figure 2.2.32 Adjusting the air throttle

Hold the jack hammer with air leg in such a way that your hand grips the feed control hand
with thumb hovering over retract button of the air leg. When the retract button is not
pressed then the air leg will not retract.

Figure 2.2.33 Hand position while working

Once the jack hammer assembly is ready for functioning, carry it on shoulder in upright
position to the work location.
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Figure 2.2.34 Carrying Jack Hammer Air Leg assembly

Position the assembly at work location in working mode and start working by using the
handles and buttons on air leg and jack hammer.

Figure 2.2.35 Working with Jack Hammer Air Leg assembly

Note that for vertical walls, most of the time drill ladder is also used in assembly.
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Figure 2.2.36 Drill ladder for Jack Hammer Air Leg assembly

2.2.8 Mine Ventilation
The main objective of mine ventilation is that the provision of acceptable quantities of air to all the
operating places and travel ways in an underground mine to dilute to an appropriate level those
contaminants which can't be controlled by the other means. Provide mechanical refrigeration
systems to the areas where temperature is very high to supplement the helpful effects of
ventilation.
Stoppings
Stoppings are generally air walls made of masonry, concrete, pre -fabricated steel walls, fire proofed
timber blocks, or any material used to channel airflow for effective air distribution. Stopping siz e
ranges from 4ft to 20ft.
Overcast/undercut
Overcast are the bridge which are used to create a airway to cross the required path. They may be
constructed of masonry, concrete blocks, etc.
Man doors
These doors are made of steel to provide intake and return access.
Booster fans
When the airflow during a section of the mine should be adjusted to a magnitude on the far side
that obtainable from the open system, a booster fan is also used enhances the flow through a part
of the mine. When the booster fans are used, these should be designed into the system in order to
help control leakage without causing undesirable recirculation in normal or emergency situations.
Machine-mounted waterspray
This device is used to enhance the fresh air flow in flat face areas.
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Notes
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Exercise
1. Write the names of the tools used in routine check-up.

2. What is puller and write its type?

3. Write the types of chisel bit used in jack hammer?

4. What is hydraulic and pneumatic hose pipe. Write the difference between these ?
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5. Explain the types of mining site.

6. Explain the scaling of rocks?

7. Name the types of Personel protective equipments?

8. What do you mean by mine ventilation and why it is used?
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3. Routine Fault Repair &
Troubleshooting
SCMS
Unit 3.1 – Routine inspection and periodic maintenance
Unit 3.2 – Repairing the fault/breakdown

99

MIN/N0242

Participant Handbook

Key Learning Outcomes
At the end of this module, you will be able to:
1. Maintenance of a jack hammer. C arry out preliminary & visual checks. Observe any unusual
noise, crack, vibration, leak, spillage, accumulation etc. on the Jack Hammer and supply
pneumatic / hydraulic /electro pneumatic system and seek corrective measures.
2. To check for proper functionality of gauges, indicators, and sensor. Observe any fault
message and diagnose the problem solution. Inform Technician and Fitters for any major
repair.
3. Track machine-operating hours to assess the right service schedule.
4. Clean air filters dust bowls.
5. Replace chisel bits when required.
6. Check structural integrity and any crack failure of stand or support structure.
7. Drain water and sediment /fuel separators. Replenish coolants, lubricants and fluids.
8. Carry out required lubrication, greasing and oil change as required

96

Housekeeping Attendant (Manual Cleaning)
Jack Hammer Operator

UNIT 3.1: Routine inspection and periodic maintenance
Unit Objectives
At the end of this unit, you will be able to:
1. Maintenance of a jack hammer. Carry out preliminary & visual checks. Observe any unusual
noise, crack, vibration, leak, spillage, accumulation etc. on the Jack Hammer and supply
pneumatic / hydraulic /electro pneumatic system and seek corrective measures.
2. Replace chisel bits when required.
3. Replacing the jack hammer’s bit/tool for right operation.
4. Installation of jack hammer bit.
5. To check for proper functionality of gauges, indicators, and sensor. Observe any fault
message and diagnose the problem solution. Inform Technician and Fitters for any major
repair.
6. Check structural integrity and any crack failure of stand or support structure.

3.1.1 Maintenance of jack hammer
Regular maintenance could be a basic demand for the continuing safe and economical use of the
jack hammer. Follow the maintenance instructions carefully.
Ensure that all air and water hoses are flushed or blown clear before they are connected to
the machine.

Figure 3.1.1 Air Hose pipe
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Figure 3.1.2 Water hose pipe

Prevent dust or dirt entering the machine by plugging water and air inlets when
disconnecting hoses from the machine.

Figure 3.1.3 Disconnecting hose pipe from machine

The air-line should be fitted with a lubricator, no more than three meters from the drill. If
possible, fit it into the air inlet stem. Also, ensure that the lubricator is working correctly and
it is regularly filled with the correct grade of rock drill oil.
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Refrain from running the jackhammer at full throttle when it is not in use, this can cause the
piston to seize in the cylinder.
If a jackhammer refuses to operate, don’t try to force it to get running as this can cause
subsequent damage. Remove the drill from the drill steel and ensure that it is not jammed in
the hole. If the jackhammer is unable to run without the drill steel, send it for a service.

Figure 3.1.4 Replacing jack hammer bearing

Before beginning maintenance on the machine, clean it so as to avoid exposure to hazard
substances. See “Dust and fume hazards”.
Use solely authorized parts. Any damage or malfunction caused by the utilization of
unauthorized parts isn't covered by pledge or product liability.
Apply grease to the parts for regularly.

Figure 3.1.5 Applying grease to the parts

After changing of parts, check the screw and nuts. If they are loose tight them in real time.
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Figure 3.1.6 Tightening the nut

When cleaning mechanical elements with solvent, comply with acceptable health and safety
regulations and ensure there's satisfactory ventilation.

Figure 3.1.7 Cleaning jack hammer parts with oil

For major service to the machine, contact the nearest authorized workshop of your machine
make.
After every service, make sure the machine's vibration level is normal.

To maintain the vibration of jack hammer always check the following points.
Too massive clearance between the insertion tool´ shank and al so the chisel bushing can
generate increased vibrations.
To reduce excessive vibrations, check the chisel bushing. Use the gauge that corresponds to
the insertion tool´s shank dimension to measure.
If it's possible to push the gauge totally into the chisel bushing, then the bushing or
fronthead ought to directly get replaced.
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Figure 3.1.8 Chisel bushing and gauge

If the machine is provided with vibration-reducing handles their working need to be
checked.
Ensure the handles are moving freely (up-down) and never jam.

Figure 3.1.9 Parts for reducing vibration

Ensure the springs aren't broken, check the "Vibration reducing handles main parts".
Change broken components in real time.

Figure 3.1.10 Replacing jack hammer chisel/tool

Replace worn parts in good time.
Ensure that all the connected and related equipment, like hoses, water separators and
oilers are properly maintained.

101

Participant Handbook

Periodic maintenance
After every operational period of roughly a hundred and fifty impact hours or double a year the
machine should be demolished and each elements be cleansed and checked. This work should
be performed by approved workers, trained for this task.
Strictly observe the prescribed maintenance intervals.
Do not use the machine if it requires maintenance or repairs.
Be sure that mating surfaces are clean and smooth and that the bolts are tight.
Before carrying out care or maintenance work, switch off the engine and allow it to cool
down.
For gasoline powered engines, you must pull off the spark plug cap.
Thoroughly clean and inspect internal parts and make sure they are free from rust, grit
and foreign matter.

Figure 3.1.11 Cleaning the jack hammer part

Thoroughly clean and inspect valve parts. Be sure that the valve moves freely.
Make sure that striking faces on the anvil block are parallel and flat. If the block is
cupped, grind off high edges but do not touch the polished face where the anvil strikes
the steel shank. Maximum allowed wear (A) 1⁄32 “(1mm).

3.1.2 Replacing the bit/tool
The hydraulic pressure within the hammer should always be discharged before removing
the tool. When operating the hammer, wait ten minutes for pressure level to drop within
the hammer.
Use caution once you remove the hammer tool. The tool could be very hot when the tool
has been in operation. After you discard the hammer tool, wear protecting gloves.
Position the hammer on level ground.
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Figure 3.1.12 Placing the jackhammer on plane surface

Remove the nut and bolts from the hammer housing.
Remove the bolts using the required spinner.
Safely pull the hammer out of the machine.

Figure 3.1.13 Removing the bolts

Figure 3.1.14 Removing the fourth bolts

Remove the retaining pin from front head using drift pin and hammer.
After removing the bolts from the hammer, remove the tool.
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Figure 3.1.15 Removing the hammer

Remove the tool using suitable lifting device.

Figure 3.1.16 Removing the chisel using lifting device
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Figure 3.1.17 Removing the chisel using lifting device

This machine pressurizes the tool from upside and tool removes suddenly.

Figure 3.1.18 Removing tool
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After removing the tool, clean the tool holder with the help of solvent and cloth.

Figure 3.1.19 Spraying solvent into the tool holder

Figure 3.1.20 Cleaning the tool with the cloth

After you have got removed the tool, examine the hammer tool and lower tool bushing for
wear.
After cleaning the holder, screw it to the remaining part of the jackhammer.
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Figure 3.1.21 Assembled parts

Installation of tool
Clean the new tool with the help of cloth for removing any dust particles from the surface of
the chisel/tool.
Apply the grease on the inner side of the tool holder and back side of the chisel.

Figure 3.1.22 Greasing the inner side of the tool holder

Figure 3.1.23 Applying the grease thoroughly on the inner surface of tool holder
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Install the tool and tight the pin.

Figure 3.1.24 Inserting the tool into the holder.

After finishing the procedure of replacing tool, check the jackhammer working by starting
the machine.

3.1.3 Maintenance of Gauges and Sensors
MAINTENANCE OF GAUGE
Clean the gauge completely before and after use with either Alcohol or suitable solvent
which does not contain water or leave an oil marks.
Oil should be used when gauges are not in use. Do not use WD40 because it leaves a greasy
buildup which is bad on gauge blocks.
The element must also be clean and free of metal particles.
Do not uses thread gauges forcefully.
Do not allow the gauge to be dropped on the workplace, the gauges are brittle and may
break.
Please note that the limit gauge is a precision tool and should be handled careful

MAINTENANCE OF SENSOR
Mining operation involves a variety of heavy rotating machinery that's used for exploration and
process of precious metals, minerals and materials extracted from the planet. This indust rial
machinery is subjected to moderate to extreme vibration levels whereas in use. It's critical to trend
these vibration levels to confirm equipment health / reliability and to avoid unscheduled downtime.
Sensors offers a full line of piezoelectric products that can be used in mining to safety monitor and
protect critical rotating assets.
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Accelerometers
An accelerator looks like a simple circuit for a few larger electronic devices. Despite its humble look,
the accelerometer consists of the many different components and works in many ways, two of
which are the piezoelectric effect and the capacitance sensor. The piezoelectric effect is the most
common type of accelerometer and uses microscopic crystal structures that become stressed due to
accelerative forces. These crystals produce a voltage from the stress, and the accelerometer
interprets the voltage to determine velocity and orientation. When recorded over a period of time,
the pattern of vibrations produced by operating machinery can be analyzed to detect changes that
indicate that the equipment is due for maintenance and repair.
Many present accelerometers have electronic circuits to give outputs which can be directly used by
the associated control systems. Mechanical fixing of these sensor is important to achieve correct
measure of the vibration or acceleration. There are many fixing methods to do so like beeswax, hard
glues, threaded stud (male or female), magnetic mounts.
Wireless Monitoring
The Wireless Vibration Monitoring System can safely "look " at the machine's health several times
per day and provide data to your existing vibration monitoring system. The system gives reliable
maintenance team to check many channels with lesser resources to eliminate the collection of
vibration data on healthy machines. The system provides measurements from dangerous, remote
and hard-to-reach locations. These systems have been tested on power, steel, food processing,
paper, chemical and automotive plants.
Human Vibration Monitor
The HVM is a kind of vibration meter small in size and rugged with built in Wi-Fi to measure handarm, whole body and general vibration. It can record metrics and frequency weightings needed to
measure human vibration during working.

3.1.4 Structural Failures in mining
Examine structures for indications of damaged, weakened or displaced structural elements,
bulging or deformed bin sides or tops, gapped joints, cracked or broken concrete, corroded
or fatigue-cracked metal, bent or buckling columns, beams or braces, loose or missing
connectors, cracked, broken or inadequate welds, etc.
Inspect structural elements for reduced load-carrying capacity, thinned or missing sections
of beam and column webs or flanges, corroded rusted or flaked metal surfaces, delaminated
plywood or water-weakened wooden structures.
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Clean accumulations of material from around the base of structures and flanges of
horizontal beams. Carefully check the support braces, columns, anchor bolts, and eroded
foundations for any sign of damage.
Report all areas where indications of structural weakness are found.

Figure 3.1.25 Damaged timber structures

Protect lower level structural elements from collision damage by mobile equipment.
Minimize spillage and eliminate the source promptly.

Figure 3.1.26 Long corrosion hole at web to flange interface
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New structures should be designed and certified as appropriate by a registered professional
engineer in accordance with local building codes and in conformance with accepted
engineering practices.
Significant modifications to existing structures should be undertaken only after consultation
with an engineer.
Structures should be constructed according to plans and specifications by trained workers
using good materials and employing generally accepted construction methods.

Figure 3.1.27 Buckled web
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UNIT 3.2: Repairing the fault/breakdown
Unit Objectives
At the end of this unit, you will be able to:
1. Ensure proper Lock out and Tag out. Ensure the Jack Hammer air supply is shut off and
pressure is relieved in the supply hose before changing tool points or carry out any
maintenance activity.
2. Ensure cleaning of the drilling site and dispose of waste material and broken parts at
appropriate place.
3. Check the machine parameters before restart the machine operation.
4. Assess when the problem is beyond his competence and report the problem to Technicians
/ Site engineer.
5. Update the logbook with works carried out and further works to be done

3.2.1 Troubleshooting
REMOVE AND REPLACE BIT
First, turn off the tool and unplug it. On the face of the demolition hammer’s retainer handle,
there's a raised dimple. You'll be able to simply turn out the tool retainer so the raised portion faces
the opening at the holder of the tool. You'll be able to simply remove the shank of the bit by yanking
it out along with your hand. You'll need to apply some force as the shank is notched. Insert the new
bit into the shank, with the notched aspect towards the shank. Insert the bit as way as it is possible
to push it in.

R EMOVE AND REPLACE THE CARBON BRUSHES
To remove the brushes, use a hex wrench. When the rear cover is removed, examine the carbon
brushes. The motor is typically shut off once the insulating tip within the carbon brush gets exposed.
If the resin tip of the nonconductor comes in touch with the commutator, the motor gets shut off
automatically. The carbon brushes can break down very quickly in such a case. both the brushes got
to get replaced instantly otherwise the motor won't run commonly. Ensure that the model and build
of the carbon brushes is that the same as that of these that were installed within the hammer. With
the assistance of a screwdriver, take away the holder caps of the brushes and replace the previous
ones with new ones. Secure the brush holder caps tightly on the brushes.
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Figure 3.2.1 Carbon bushes

OILING
Since the cover is removed, you'll be able to use a soft fabric to get rid of the previous grease from
within the tool and use fresh lubricant. Remember to grease the machine solely slightly because the
accumulation of grease will cause the tool to malfunction. Once that's done, place the cover of the
tool back.
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Figure 3.2.2 Oiling can

If the hammer does not start following are the causes and remedies
Pressure or Return Line Closed
Check the operation of fast couplings in line. Open hammer line ball valves if closed.
Pressure and Return Hoses Installed Backwards
Swap the pressure and return hoses.
Piston is in its Lower Hydraulic Break
Keep the hammer control valve open and force the tool against an object. The tool head will push
the piston out of its brake area.
Hammer Control Valve Does Not Open
When operating the hammer control valve, make sure the pressure line pulsates (this indicates the
hammer control valve is opening). If the valve doesn't operate, check the operating means:
mechanical connections, pilot pressure or electrical control.
Excessive Back Pressure in the Return Line
Check the installation and check the size of return line.
Failure in Hammer Valve Operation and Piston Failure
The hammer must be serviced.
Too High Prefill Pressure of the Gas Piston Accumulator
Check the prefill pressure and adjust it to a correct value.
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If the hammer operates irregularly but the blow has full power
Not Enough Feed Force from Excavator
Refer to correct working method
Relief Valve in Hydraulic Circuit Opens at a Low Pr essure. Hammer Operating pressure is not
reached.
Check the installation of jack hammer. Check the relief valve operation. Adjust the relief valve in
hydraulic circuit. Measure the high pressure in the hammer inlet line.
Failure in Hammer Valve Operation
The hammer must be serviced

The hammer operates irregularly and blow has no power
The Working Method is Not Correct
Refer to the correct working method
Relief Valve in Hydraulic Circuit Opens at a low pressure. Hammer Operating Pressure is Not
Reached.
Check the installation. Check the relief valve operation. Adjust the relief valve in hydraulic circuit.
Measure the high pressure in the hammer inlet line.
Gas Pressure in The Gas Piston Accumulator Too Low
Check the pressure and fill the gas piston accumulator the correct prefill pressure.
Failure in Hammer Valve Operation
The Hammer must be serviced.
IMPACT RATE SLOW DOWN
Overheated oil
Check for a fault in the oil cooling system or an internal leak in the hammer. Check the hydraulic
circuit of the carrier. Check the line size. Assemble an extra oil cooler.
Hydraulic Oil Viscosity Too Low
Check hydraulic oil
Excessive Back Pressure in Return Line
Check the installation and size of the return line.
Leakage from Pressure to return in Excavator Hydraulic Circuit
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Check the installation.
Gas Pressure in the Gas Piston Accumulator Too Low or Too High
Check the pressure and fill the gas piston accumulator the correct prefill pressure .
Failure in Hammer Valve Operation
The Hammer must be serviced.
OIL OVERHEATS
Application Not Correct For Hammer
Refer to recommended use and to correct working methods.
Cooling Capacity of the Factory Oil Cooler is Too Small
Assemble an extra oil Cooler
Hydraulic Oil Viscosity Too Low
Check the hydraulic oil.
Leakage from Pressure to Return in Excavator Hydraulic Circuit
Check the installation. Check the pump and the other hydraulic components.
Internal Oil Leak in the Hammer
The hammer must be serviced.
RECURRENT TOOL FAILURE
Rough Operating Practice
Refer to recommended use and to correct working methods
Tool does Not Get Enough Lubricant
Refer to recommended use and to correct working methods
Too Long Tool
Use shortest tool possible.
Final Check
Plug in the jack hammer and power it on. It should work . If it still unable to work properly, you will
need to take this to the professional mechanic.
If the Pneumatic jack hammer does not start or has a low lower and uneven performance then
check the following points.
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Check that the tool to be inserted has correct dimensions.
Check that the lubricant amount of the pneumatic machine. If you lubricate the machine too
much then starting problems, low power or uneven performance like problems can occur.
Check that the compressed air system gives sufficient air pressure.
Check that the dimension and length of the air hose connected to the jack hammer.
Make sure the machine's exhaust ports are not blocked.
You can always contact an authorized service workshop in case the problem is major.

Dispose of waste material and broken parts
Mining impacts the atmosphere in unnatural ways, which not only disrupts its natural decaying
process, but also does more damage long-term than natural erosion processes. With exorbitant
numbers of materials excavated and used daily, it's necessary to check that this de struction is really
going towards productive use.
You can reduce the pollution and environmental impact of mining by carefully planning the disposal
of wastes. Incremental efficiency gains will not do the work. Instead, an imaginative remaking of the
industrial world-one that aligns economies with the natural atmosphere that supports them is the
sustainable approach forward. Recycling has a number of advantages.

Figure 3.2.3 Mining impacts on nature

REF: https://in.pinterest.com/pin/309904018080623673/
Another downside with the whole sustainable mining debate has to do with secrecy in reporting
toxic mining waste. Mining corporations haven't been accurately reporting the amounts being
dumped into the environment and in doing so, have kept the public in the dark. Although this has
created a great controversy for think tanks but people with accurate listings are also becoming the
center of this controversy. While sustainable mining looks good on paper and seems simple enough
to follow provincial or federal tips, the industry includes a way to go before it can be considered
even remotely green.
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Figure 3.2.4 Toxic copper mine waste in river

Not only can mining present a hazard to the environment, but it can also be seen as a toll on public
health if acceptable measures are not taken to confirm that the mining method is being done as
safely and efficiently as possible. Case studies of mines from different locations in the world have
laid success stories of corporations and private mines being able to build new sites for disposable
waste and recycle them. For example, iron, copper, aluminum can be recycled rather than extracting
their ores.
By knowing the details of different type of products and material required by them, industrialists
can judge whether a recycled material can work for product or not. Tricks like recycling copper,
which takes seven times less energy than processing ore, recycling steel which uses three-and-a-half
times less energy than ore, can go a long manner in determining the longevity of a mine and its
positive environmental impact.

Figure 3.2.5 Recycling scrap metal
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The mining industry is one that's always in need of proper analysis and development in order to
make sure the industry to ever-changing with today’s commitment to sustainability and turning the
globe into a more “green friendly’ place. Funds can be collected by the government bodies to
improve the environment near the mines to establish ecological balance even while working in the
site. In this way, we can reduce the harm caused to environment by mining industry. By pushing the
envelope and never letting the future slip too far from reach, staying ahead can prevent
unnecessary waste in the sense of less reusable materials, better potency and a better understood
industry.

Figure 3.2.6 Broken or mining machine parts

By targeting the goal of closely monitoring the standard mining supply chain, mining industry giants
will be forced to confront the ways during which a corporation can improve its efficiency by seeing
exactly where the organization is lacking in terms of sustainability and green mining initiatives. Using
correct manufacturing method is essential in order to develop better thinking, planning new
metrics, and new management/supervisory tools which can will help cushion the transition into
efficient and less environmentally-harmful patterns of resource use in our modern societies.
There are various organizations which conduct research on the most frequently used resources and
materials, so that the industry can better conserve its non-renewable materials. Many Indian
institutions like Central Institute of Mining & Fuel Research are working towards developing a
database and can now indicate the flow of materials through industrial economies. This material
flows analysis can track the physical flows of natural resources through extraction, production,
fabrication, recycling, and disposal. This accounts for both the gains and losses occurring throughout
the supply chain.
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3.2.2 Sample Log Book

Date/Period

Experience

August 4, 7, 9
and 10, 2016

Involved in risk assessment for
longwall move.

17 September
2016

Accompanied Ventilation
Officer on monthly ventilation
survey.
Visit to Korba coal Mine,
Chhattisgarh. Saw shaft entry
mine. Discussed materials
handling with supply crew and
surface foreman
Travelled out through
secondary escape way.
Recorded arrangements of the
shaft bottom and pit top for
riding on bulk coal winder.

20 September
2016

1 October
2016

5 October
2016

20 October
2016

Visit to Korba Coal mine. Saw
place change operation. Talked
to driver, bolter operator, and
face deputy about setting up
wheeling roads and brattice
ventilation.
Also, saw secondary support
using cable bolts
Visit to Korba coal mine. Thick
seam mining. Taking bottoms
on second workings.
Checked continuous haulage
system in development panel.
Checked arrangements for
sealing section where full seam
extracted

Installation of conveyor
drivehead, overpass, loop take
up and structure for Longwall 5

Period
Competency
Claimed
Already Installation and
counted removal of heavy
equipment
Already Mine production
counted scheduling,
Ventilation
Already Transport of coal,
counted Gas management,
Gas drainage,
drilling
requirements,
Infrastructure
inspections
Escapeways,
emergencies

Already Current coal
counted mining operations
Place change
Ground control

Already Mining second
counted workings
Quality control
system on seals
Strata
management plan
TARPs
Computer based
deputy reporting
system, also
machine defect
reporting
3 weeks Installation and
removal of heavy
equipment
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Supervisor/expert
Signature and position

Mine Manager

Mine Manager

Training officer, Korba
mine

Manager Mining
Engineering, Korba
Coal mine

Production Manager,
Korba coal mine.

Underground Mine

Participant Handbook

panel
Troubleshooting Haul Truck no 134

25 October
2016

Manager
2 Days

Installation and
removal of
hydraulic system

Surface Mine
Manager

Contact details for people who have signed off activities in this log book.
Name

Position

Organisation / mine

Phone

Email

3.2.3 Jackhammer Operator Check Sheet
Jackhammer Operator Check Sheet
Operator
Name
Working
Place

Shift
A

No-Go for Machine

B

Date:
C

Electrical Checks
Y
e
s

N
o

Checked Switch for ON/OFF
1 conditions
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1
2
3
4
5
6

If drill rod are bend or
flushing hole is blocked
Using machine with broken
wires
Using machine with
hydraulic/pneumatic
leakage
Using machine with blur
tool
Using machine with broken
handle
Using machine with faulty
motor

2 Checked Power cable for breaches
Checked electrical terminals of
3 machine

4 Checked compressor for power
Checked Switches and panels of
5 compressor for proper functioning
Checked voltage in different terminals
6 in case of doubt

7 Smoke coming from
machine

Jack hammer Body Damage
Checks
Checked the Jack Hammer
1 surface for cracks
Checked the tool holder for
2 damage
Checked Clamping and De3 clamping mechanism

Pneumatic System
Checked air pressure in the
1 compressor tank
2 Checked for leakage in the pipes
Checked operating pressure in the
3 jack hammer
Y
e
s

N
o

Y
e
s

N
N /
o A

Y
e
s

N
N /
o A

4 Checked control valve

Availability of spare parts & Tooling
1
2
3
4

Bits are properly sharpen
Copper scraper and wooden plug
Spanner and wrench
lubricating oil, drill rods
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4. Health & Safety
Comply with Workplace
SCMS
Unit 4.1 – Safety, Health, and Hygiene
Unit 4.2 – First Aid

MIN/Q0901

Participant Handbook

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

State some common reasons of accidents at site.
State common accidents and prevention techniques
State ways to stay healthy and hygienic (personal hygiene)
First-Aid for emergency
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Unit 4.1: Safety, Health, and Hygiene
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.

State some common reasons of accidents at site.
State common accidents and prevention techniques
State ways to stay healthy and hygienic (personal hygiene)
Major Occupational Diseases n Mining
State some common safety points around moving mining machinery.

4.1.1 General Safety Rules:
Work intelligently.
Substitute safer materials when possible.
Solvent based products will be used in place of water-based products.
Choose the suitable products which don’t create mists and dusts.
Do not hold or capture any brushes or tools in your mouth while working and also do not
grab the brushes tip with your lips, etc.
Do not drink, eat or smoke in the working area.
Always store tools properly in the respected place and always keep the tools in good and
working condition.
Before using the material, read its labels because you cannot observe the toxicity of the
material by smelling of a particular smell or essence.
Do not use the materials in unplanned or unintended ways. Like, do not use the standard
paint skin-painting.

Keep studio space neat, clean, and orderly.
Keep the floor of working area clean and free from slippery spots of floor.
The extension cords, hoses and other tripping hazards need to be Keep away from the floor
of working area when unused. Always keep the floor clean.
You need to select as small as possible area for work in which hazardous materials are used.
Always Keep work place separate from living areas and don’t forget to clean yourself before
entering in your living areas.
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Ensure appropriate ventilation.
The human organs and parts can easily absorb the hazardous material like mouth, nose, and
skin. Ensure ventilation provides fresh air activity to decrease exposures to dusts, fumes,
gases, mists, and vapours. The flowing of air from atmosphere to the artist or worker and
vice versa is known as Proper ventilation. Blowing air with the help of a fan without a good
source of clean air is not termed as proper ventilation. Due to this the exposure to harmful
substance may increases

.

Always prevent the accumulation of flammable vapours or spray mists exerted by the
various materials to limit causes of fire hazards with the help of proper ventilation.

Have availability of protective equipment or gear and
cleaning supplies.
Wear the special clothes as per work requirement and always keep separate these special
clothes with regular clothes even during washing of clothes.
Always keep the cleaning supplies available.
While working with chemical material, you need to clean immediately all the spills of
chemical and hazardous material and dispose the waste safely.
Some materials contain flammable liquid with activated charcoal. So clean immediately all
the flammable spills.
In case of any accident or emergency in the workplace, call the National Poison Control
Centre number for the help from nearest certified Poison Control Centre.

After the work wash your hands and other exposed body
parts before eating, drinking, or using wash room
Always avoid using solvents like toluene, kerosene, turpentine, or other solvents to clean
and wash your skin.
Instead of using any harsh solvents, use soap, water, baby oil or a skin cleanser for cleaning
your skin.
Sometimes when we work, the chemical stored in our under fingernail. So always remember
to wash or clean under fingernails. You need to keep nails trim. Do not bite your nails
because they may contain some harmful chemicals.
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Maintain your health and fitness.
Before going to the work station, recognize your emotional, physical, and mental limits.
o Alertness decreases towards work with hunger and fatigue of body.
o Anger, sadness, hurrying and frustration increase chances of accidents and mistakes.
Have regular health check-ups.
You need to be ensure about your doctor that he/she is familiar with your work and
material you use, your level of exposure to the chemicals and other material, and your
workplace environment.

4.1.2 What is an Accident?
An accident is termed as a specific, unusual, unpredictable, and unintended external action which
can be happen at any time and place, with no p cause but with considerable effects.

Types of Accidents

Physical

Activity

Vehicle

Collision or fall

Accidents during the
execution of Work

Bike Accident

or Electrical

Car Accident

Frequently occurring accidents/hazards on Workshop
Some of the more frequently encountered hazards include:
Electrical hazards
Hazard due to scissors and needle
Falling object hazards
Equipment failure
Fire Hazard
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4.1.3 What is a Fire Extinguisher?
Fire extinguishers are a fire protection device used to extinguish or control small fires.

Figure 4.1 1 Fire Extinguisher

How does a fire Extinguisher Work?
Fire extinguishers contain carbon dioxide, which is the chemical that creates the pressure over the
extinguishing agent. Once the lever is pushed, Carbon dioxide will push the agent and project it
through the hose.
Types of Fire Extinguishers:
Fire extinguishers are classified based on the type of burning material
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Figure 4.1 2 Classification of Fire Extinguisher

General method to operate a Fire Extinguisher
P

A

S

S

Pull the Pin at the top of the extinguisher. The pin present on the top of fire extinguisher releases a
locking mechanism which allow use to discharge the extinguisher.

Aim at the base of the fire, not the flames. To extinguish the fire you need to spray on the base of
fuel.

Squeeze the lever slowly. On pressing the handle, the fluid or extinguisher agent will be release until
the handle is released.

Sweep from side to side. To kill the fire you need to do a sweeping motion, that is move the fire
extinguisher in the back and forth direction of fire until the fire is completely out. Before using the
fire extinguisher on the fire, stand away in a considerable distance and then slowly move toward the
fire while using fire extinguisher once it starts to diminish. Before operating the fire extinguisher
cylinder, you need to read the manual or instruction because different types of fire extinguishers
use different operating technique from different distances.
Always remember before operating the fire extinguisher cylinder: Aim at the base of the fire, not at
the flames!!!!
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4.1.4 What is Health?
Traditionally, health is defined as the absence of illness . WHO defines health in this positive way:
Health is a state of complete physical, mental and social well-being – and not merely the
absence of disease or infirmity.

Maintaining clean environment at work:
Designate storage space for everything.
Provide required housekeeping equipment’s like cleaning cloth, brooms, clean rags,
and spill absorbers.
You need to specify the areas or space for scrap storage and schedule regular
collection, removal, and disposal of the used material.
Appoint personnel for clean-up responsibilities of the working area and always make
sure that workplace is cleaned and cleared before quitting time of work.
Hygiene – It is a set of practices performed for preservation of health. It is maintained in
personal, home, food and workplace.
Personal Hygiene - The cornerstone of hygiene. The body is the source and entry point of
many illnesses. Appropriate personal hygiene can prevent all sorts of diseases
Hygiene at home – When you spend your time at home you may as well maintain hygiene
as the air you breathe can affect your breath.
Food - Whether in the home, in industry or in catering, food hygiene should be second
nature at this time when new food risks are sharply on the increase
Instilling hygiene rules and basics - These should rapidly become second nature and act as
a safeguard for the health of the population at large. Setting an example, repetition and
education are most important in successfully applying personal, domestic, food or pet
hygiene. Likewise, vaccination is an invaluable preventive measure, and should be
undertaken at the appropriate time, and booster schedule adhered to.
Each of us has a contribution to make to health, and this starts with basic day-to-day ground
rules for hygiene.
Effective hygiene should be instilled in us from a young age so that it becomes second
nature.
Hygiene is essentially a healthy attitude towards life in general, including a balanced diet, a
well ordered lifestyle, balanced sleeping patterns and avoiding smoking, alcohol and drugs.
Living hygienically is the first step towards a healthier society .
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4.1.5 Major Occupational Diseases n Mining
The relationship between mining and occupational lung disease has been documented since
the 1500s, when Agricola described dust with corrosive qualities eating away the lungs and
implanting consumption in the body. In the 21st century, the old relationship between
tuberculosis (TB) and silica exposure has collected a revived importance with the growing
epidemic of HIV in the developing countries where non-regulated or informal sector is
important and the dust control in the mining is less than optimal .
Following diseases have been notified as the disease connected with mining operations for
the purpose of sub-section (1) of Section 25 of the Mines Act, 1952 :
Silicosis : It is most common occupational lung disease caused by inhalation of airborne dust
of silicon dioxide or silica in the crystalline form also known as quartz. It contributes to
considerable morbidity and mortality of workers in metalliferrous mines.
Cough is an early symptom and develops over time with exposure to silica that's inhaled. In
acute silicosis, you will experience fever and sharp chest pain along with respiratory
problem. These symptoms can return on suddenly. In chronic silicosis, you may only have an
abnormal chest X-ray in the beginning and then slowly develop a cough and respiratory
problem. After some time with this disease, the body of patients starts production of
phlegm with heavy cough.

Figure 4.1 5.1 Difference between healthy lung and silicosis

Coal Workers Pneumoconiosis : It is fibrotic lung disease caused by inhalation of coal dust
among workers employed in coal mines and is responsible for respiratory morbidity and
decreased life expectancy.
The disease Pneumoconiosis in coal workers is generally caused by constant inhalation of
dust or powder from high intensity carbon coal (anthracite and bituminous) and rarely
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graphite, typically over more than 20 yr. The consumption of silica contained coal through
inhalation may also contribute to clinical disease to the coal worker. Generally among mine
workers, there are two types of CWP:
Simple, with individual coal macules
Complicated, with coalescence of macules and PMF
CWP does not usually cause symptoms. The chronic pulmonary symptoms in workers in coal
mines are mostly caused by other conditions of the mine site, such as industrial bronchitis
which is happened due to coincident emphysema, smoking, or coal dust. The cough of the
patient can be chronic and problematic in patients even after leaving the workplace after
mine work, this disease happen even in those workers who don’t smoke.
Preventions of CWP includes eliminating exposure, stopping smoking, and giving
pneumococcal and influenza vaccinations.

Figure 4.1 5.2 Difference between healthy lung and CWP

Reference: NIOSH Coal Workers’ X -ray Surveillance Program

Asbestofsis: It is chronic inflammatory and fibrotic condition of lung caused due to
inhalation of asbestos fibers dust. It is characterized by diffused interstitial fibrosis of the
lung parenchyma often accompanied by thickening of visceral pleura. Some cases of this
disease originate from the workplace exposure of the worker to asbestos before federal
laws regulating it were executed in the mid-1970s. This disease may take years to develop in
the human body and can be life-threatening to the patient.
Common symptoms of asbestosis include:
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Shortness of breath
Tightness in your chest
Persistent dry cough
Chest pain
Appetite loss
Finger clubbing (enlarged fingertips)
Nail deformities
Asbestosis can’t be cured. However, there are a few treatments that can help control or
reduce symptoms. Prescription inhalers may help loosen congestion in your lungs.
Supplemental oxygen from a mask or tubes that fit inside your nose can help if you have
severe difficulty breathing. A lung transplant might be an option if your condition is severe.
Manganese Poisoning ( Nervous type) : A person with long term exposure to manganese
dust can develop a nervous type of manganese poisoning characterized by muscular rigidity
causing inability to walk properly and other neurological symptoms. Chronic manganese
poisoning causes behavioral changes which can go unnoticed.
Manganism is a well-known disease of the nervous system among the mine worker which
causes tremors, a mask–like face, odd movements, and body stiffness. Some patients of the
manganism even experience hallucinations, memory loss, and confusion. This disease is also
known as “manganese poisoning,” which sounds like more descriptive name. This disease
(Manganism) is caused by inhaling manganese. When welders do their work of welding, the
manganese containing fumes were emitted during the welding process which causes to
inhale manganese. Manganism mainly affects the basal area of the brain known as the
“globus pallidus” which is involved in controlling the body movement.
Cancer of lung or the stomach or pleura and peritoneum (i.e. mesothelioma) : are
associated with exposure to asbestos fibers dust and other carcinogens. Mesothelioma is a
scarce type of cancer generally occurs in the thin layer of cell lining the internal organ of
body.
Mesothelioma has a three recognized type. The most common form of Mesothelioma
disease is Pleural mesothelioma, accounting for roughly 70% of cases, and happens in the
thin lining of the lung known as the pleura. The other type of Mesothelioma disease is
peritoneal mesothelioma which generally happens in the thin lining of the abdominal cavity,
termed as peritoneum. The third type of mesothelioma is pericardial mesothelioma which
generally happens in the pericardium, which lines the heart.
Conventional treatment options for mesothelioma include surgery, radiation and
chemotherapy. Recently, chemotherapy drugs including Alimta® and Cisplatin. The Cisplatin
drug has showed the promising results in patients of mesothelioma.
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Figure 4.1 5.3 Difference between healthy lung and CWP

Noise Induced Hearing Loss: It is a cumulative permanent loss of hearing caused by long
term exposure to high levels of noise that develops over the years. Noise induced deafness
is a permanent hearing impairment resulting from prolonged exposure to high levels of
noise. One in 10 mining employee has a hearing loss that affects his or her ability to
understand normal speech. Excessive noise exposure is the most common reason for
hearing loss. The National Institute of Health reports that about 15 % of mine employees
aged 20 to 69 have high frequency deafness associated with activity or leisure activities.
because of occupational risk of noise induced deafness, there are government standards
regulating allowable noise exposure. Before mid1960s, there are no laws of mandating use
of equipment for protecting the hearing loss for workers. Recent studies show an alarming
increase in deafness in children. proof suggests that loud popular music along with
increased use of portable radios with earphones could also be liable for this phenomenon.
If cannot avoid excessive noise you should wear protectors. You need to use or wear these
protectors when you are using power tools, noisy yard equipment, or firearms. By wearing
any hearing protection device it reduces the intensity of sound which reaches the ear of a
worker. They come in 2 forms: earplugs and earmuffs.
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Figure 4.1 5.4 Using earmuffs while operating jack hammer

Pathological manifestations due to Radium or Radioactive substances : The long term
exposure to radioactive substances can cause the following diseases.
cancers and genetic disorders
Cancers of the bone, brain, breast, bile ducts, colon, gall bladder, esophagus, liver
(primary site, but not if cirrhosis or hepatitis B is indicated), lung (including
bronchiolo-alveolar cancer), pharynx, ovary, pancreas, small intestine, stomach ,
thyroid, salivary gland, urinary tract (kidney/renal, urinary bladder, pelvis, and
urethra)
Leukemia (except chronic lymphocytic leukemia)
Lymphomas (except Hodgkin’s disease)
The Multiple myeloma also known as cancer of plasma cells
Non-malignant thyroid nodular disease
Parathyroid adenoma
Posterior subcapsular cataracts
Tumors of the brain and central nervous system
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Figure 4.1 5.5 Deep disposal of mining waste

Medical examination of study subjects revealed that 62.7% subjects were healthy and free
from disease. Conditions like tuberculosis, hypertension and diabetes were detected in
1.3%, 10.1% and 3.4% employees respectively. Urine analysis revealed that 6.7% em ployees
were having proteinuria and 3.1% have glycosuria.
Silicosis was detected among 5.6% employees. Other work related disease like noise
induced hearing loss (NIHL) was prevalent among 12.8% employees. Moderate NIHL was
detected in 10.2% and severe NIHL was observed in 2.6% employees. Visual disorders like
refractive errors, eye symptoms, achromotapsia, etc was observed among 20.73% of
employees.
18.1% subjects were suffering from pulmonary function impairment. Pulmonary impairment
of restrictive type was most common and was observed among 14.3% of the subjects.
Obstructive and mixed type of impairment was observed in 2.78% in 1.01% of employees
respectively.
97.4% of the subjects had normal electrocardiograms, while 2.6% of the subjects had
abnormal ECG recordings. The abnormalities observed on ECG chiefly related to disorders of
rhythm and coronary insufficiency.
Safety related to moving mining machinery
The size, inertia, weight and power of HEMM used in our operating sites present significant
hazards to people and equipment in their area of operation.
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A major reason for these hazards is the operator’s restricted view of the environment and
the extensive range of vision shadows or blind spots in which people and objects can be
hidden from sight. All mobile equipment have blind spots. people most ordinarily at risk ar
supervisors, spotters and plant service personnel.
Light service vehicles and their occupants parked close to massive items of mobile
equipment can be seriously damaged or crushed when the larger machine is moved. The
Operator of a large machine may be unaware that service personnel are working near the
unit, and move it. Light vehicles overtaking heavy equipment are at risk of being run over if
the larger machine turns. People are at risk of being run over if they are in the operator’s
blind spot.
Types of hazards:
The routes used by the workers are not safe and maintained properly.
Not following the safety rules by the drivers of the vehicle.
Standing or working of other workers/visitors near the vehicle routes and on the
workplace workplaces.
The main types of transport accidents are:
Worker or visitors struck in the vehicle or ran over by the moving machine.
People falling from vehicles
Objects falling from vehicles
Injured caused by vehicles overturning.

Safe work practices
Strictly adhere to our site traffic management plan.
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Follow our safe work procedures regarding exclusion zone requirements for
pedestrians and vehicles when equipment is operating.
Only park in approved locations and ensure that you reverse park 5 meters apart
from other equipment and vehicles.
The operators of SMEs should ensure that wheel stops, spoon drains or tire humps
are provided where there is potential for uncontrolled vehicle movement when
parked.
Avoid parking light vehicles close to large items of mobile plant if possible, and never
leave them in the blind spot of a large machine. Beacon lights must be left on.
Drive defensively and always give way to larger mobile equipment.
Sound horn and wait ten seconds before moving.
Maintain 50 meter clearance from operating plant bench faces and bench edges.
People who have reason to be near large mobile equipment must;
Contact the Operator and obtain permission before approaching any
earthmoving equipment.
Take every precaution to ensure the operators can see them at all times
(especially at night).
Remain alert to the danger of placing themselves in the path of a machine while
the operator’s attention is focused elsewhere.
Be aware of the danger of entering the blind spots of this equipment, and have
thorough appreciation of the location and size of these spots.
Other potential implementations of a preventative / avoidance system on site are;
Monitoring of surface condition in ramps or haul roads.
Improving safety on shovel-truck loading activities/tasks.
Improving preventive maintenance.
Performing the documented traffic management and risk assessment audits on
the regular basis on all intersections to identify the collision hazards.
Ensure that OEM mirrors are fitted at all times to SMEs.
Ensure that blind spot training and planned task observations is carried out at
regular intervals.
Suitability
Vehicles must be appropriate for the place within which they're to be used and for the work
they carry out.
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The selection of suitable work equipment can reduce or eliminate many risks at the mine.
Starting the work with the right equipment is necessary, easier, and cheaper than to modify
or change it later.
Factors to consider when selecting a vehicle:
Before operating the vehicle you need to check the brakes and remember the
effectiveness while working on the uphill and downhill;
Visibility of the driver will be all round the vehicle;
The operator or driver need to be stable under all the foreseeable operating
conditions;
Protection from the falling objects for the driver and passengers and overturning
(roll-over protective structures and seat belts);
Safe access of driver from ground to the vehicle cabin and also other areas where
there is a need of safety or required access;
windscreen wipers, horn, Lights, and other warning devices mounted on the vehicle;
Guarding of delicate and dangerous parts during the maintenance work;
Protection for the driver and any passengers from environmental cause like rain,
high and low temperatures, dirt, noise, or vibration; and
Enough and suitable seating capacity for the operator or driver and passengers or
helper.

Visibility
For the safety of other worker who are working near the machine, driver needs to be able
to see the around the vehicle when required or to be automatically warned if there is a
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person or object near the HEMM. Vehicles should be designed to provide adequate visibility
and be fitted with windows, mirrors, close-circuit TV (CCTV) and sensing equipment as
appropriate.
Many HEMM vehicles have substantial blind spots, not only behind the vehicle, but also
alongside and in front of vehicle. The accidents of these HEMM occur when vehicles move
ahead or behind or make a turn while passing in a blind spot of the vehicle.

Even when the driver’s visibility is considered adequate, workers working near the vehicle
needs to be keep away from the area of the particular HEMM vehicle.
Significantly smaller vehicles may be in danger of being crushed. Like pedestrians, these
smaller vehicles need to be kept away from route and areas where large vehicles work or
operate. Somehow, the smaller vehicle is working near the HEMM then it must be painted
with some distinctive colors. The smaller machine may also have occupied with flashing
lights. The motive of this is to visibility of smaller vehicle to the HEMM operator.
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Unit 4.2: First Aid
Unit Objectives
At the end of this unit, you will be able to:
1. Know the common components of First Aid Kit.
2. Emergency procedures of First Aid in different situations

4.2.1 First Aid and First Aid Kit
First aid is the assistance given to any person suffering a sudden illness or injury with care
provided to preserve life, prevent the condition from worsening, or promote recovery.

Components of First Aid kit
Kits vary in contents but most kits have the following items:
Band-aids / Adhesive bandages
Gauze pads and tape
Scissors, cold pack
Wound bandage / compress
Eye pads / eye wash solution
First aid / burn cream
Antibiotic ointment
Face shield or barrier mask for providing CPR
Forceps / tweezers
Disposable thermometers
First aid instruction booklet
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Common Procedures for First Aid in various situations
Adult / Child Choking: Severe Airway Blockage
Quickly ask, “are you choking?”
If the sufferer shake the head as he is trying to say yes, or the sufferer is unable to talk, speak, or
cough – you need to act quickly.
Stand behind the victim.
Make a fist and place the thumb side of that hand against the victim’s abd omen, just above the
navel and below the ribs. Grasp fist with the other hand.
Quickly thrust inward and upward into the abdomen.
Repeat thrusts until object is expelled or victim becomes unresponsive.

Victim is unresponsive:
If necessary, help the victim or sufferer on the ground and alert 102 or 108.
Begin chest thrusts as you would with CPR. Each time the airway is opened look for the object in
the victim’s throat and if you can see it, remove it – being careful on removing the object from
the throat that not to lodge any object further into the victim’s throat.
Continue the chest thrusts of the victim until any help / Paramedics arrive, or the victim starts to
show the signs of breathing /responsiveness or inhaling.

Minor Wounds
Signs and Symptoms:
Break, cut or opening in the skin
Bleeding – may be minor, moderate or severe
Bruising and pain
Infection
Progressing shock
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First Aid:
If bleeding, apply direct pressure with a clean cloth or absorbent pad.
Wash area with antibacterial soap and clean until there appears to be no foreign matter in the
wound.
Cover area with an adhesive bandage or gauze wrap.

Bruising
It is caused by broken blood vessels leaking blood under the skin. Bruising can be minimal or large
and severe.

Signs and Symptoms:
Pain and swelling
Discoloration: new bruising will be dark purple / older bruising will fade to greenish yellow

First Aid:
Apply ice to injury to reduce pain, bleeding and swelling.
To prevent frost bite to the injured area, place a thi n towel or cloth between the skin and ice.
Limit ice application to 20 minutes on, 20 off.
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Shock
Shock develops when not enough blood flows to the vital organs of the body. Victims with shock
may stop responding.

Signs and Symptoms:
Dizziness, faint or weak feeling
Rapid, shallow breathing
Anxiety, restlessness, agitation, or confusion
Cool and clammy to the touch
Pale or grayish skin
Thirst
Nausea or vomiting

First Aid:
Help person lie on their back.
Keep victim lying flat with feet slightly elevated if possible.
Cover person to keep him/her warm, but prevent overheating.
Ensure an open airway for victim and adequate breathing.
Monitor victim and administer CPR if necessary.
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Burns

Signs and Symptoms:
Pain, Redness
Swelling, Blisters

First Aid:
Expose the burn.
Cool burns with cold water and continue until pain lessens.
After cooling, cover with a dry, sterile bandage or clean dressing.
Protect from friction /pressure
DO NOT pop blisters or apply any ointment or other substance.

Bites and Stings First Aid
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General Signs and Symptoms
Redness
Swelling
Pain
Itching
Nausea
Problems breathing

First Aid
Remove jewellery and constrictive clothing
Wash the area with soap and clean water
Cover the area with an adhesive bandage or gauze wrap
Apply ice if needed to reduce pain and swelling

Heat Exhaustion First Aid

Signs and Symptoms:
Heavy sweating
Faintness
Dizziness
Fatigue
Weak, rapid pulse
Low blood pressure upon standing
Muscle cramps
Nausea
Headache
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First Aid:
Stop all activity and rest.
Move to a cooler place.
Drink sports drinks or water.
You need to consult your doctor if your symptoms worsen than before or they are not improving
from 1 hour. Seek the medical attention immediately if the temperature of your body reaches
104°F (40°C) or higher.

4.2.2 Personal Protective Equipment (PPE)
Personal protective equipment (PPE) refers to protective clothing, helmets, goggles, or other
garments or equipment designed to protect the wearer's body from injury or infection. The hazards
addressed by protective gear or equipment include electrical, heat, physical, biohazards, chemicals,
and airborne particulate matter.
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Exercise
1. Discuss some general safety rules for working in the workshop.

2. What is PPE and are the common components of PPE?
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3. What is an accident and what are the types of accidents?

4. Discuss the types of fire-extinguisher and their uses.

5. Write a short note on health and hygiene.

6. What are the common components of First-Aid kit?
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7. What are the symptoms of shock and what should be the first-aid?

8. What are the symptoms of heat exhaustion and what should be the first-aid?
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Understand the importance of managing workplace.
2. Perform various tasks to manage workplace

154

Housekeeping Attendant (Manual Cleaning)
Jack Hammer Operator

Unit 5.1: Work Area Management
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.

Describe the importance of managing work area properly.
Describe the benefits of work area management.
Describe how to build a good housekeeping plan
Identify the elements of housekeeping

5.1.1 Reasons to Manage Workplace
A clean workplace means more than just having a sparkling, fresh building. The clean workplace or
working area ensures the safety and health of the workers and visitors. In 2012, nearly 3 million
workplace injuries and illnesses were disclosed by the industry workers. We can prevent the
Workplace injuries by ensure the clean and safe work environment.
Below are some which state that the clean workplace means a safe workplace:
1. Clean, dry floors to prevent slips and falls.
Maintaining clean, safe, and dry floors are necessary for the prevention of any slips and falls in the
workplace. In market there are different types of floor cleaner available which serves different
purposes. For example, alkaline cleaners are good enough for cleaning the floors while acidic
cleaners remove scale, rust, and oxides from floors. Some cleaning products may contain harsh
chemicals which can be destructive to your flooring, so before buying any cleaning solvent, talk to
the cleaning professional regarding the selection of cleaning solvent. You can use the absorbent
material to dry out the floors like floors mats in order to remove moisture from the floor and soil
from the bottom of the shoes.
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Figure 5.1 1 Using Mop on floor

2. Appling the good disinfectants for preventing the spread of germs and illness, including flu.
The germs and harmful bacteria can easily transfer through the workspace from one place to
another in a workplace, mainly during flu season. To kill these bacteria and germs apply the on EPAregistered, hospital-grade disinfectants on the surface where required to stop germs in their route
or way.

Figure 5.1 2 Applying Disinfectants on work area

3. The proper air ventilation and filtration lowers the worker exposure to hazardous substances.
The dusts and vapours particles are Nano in size that why we are unable to see them with the naked
eyes. These particles can be hazardous for the human body which can create an unsafe and un
hygienic environment for the workers. Making ventilation in the workplace is one very important
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factor in reducing the transmission of respiratory infections through air and also maintaining the
health and productivity of workers. The HVAC system should be cleaned or replaced regularly for
preventing the growth of potential microbial growth and odour concerns. Vacuum cleaners fitted
with HEPA filters may also capture fine particles. In the workplace you need to maintain humidity of
the working are to around 30 to 50 percent with the help of a dehumidifier. This process is also
important for eliminating the air pollutants in the workplace.

Figure 5.1 3 Air Filtration

4. Clean lighting system for improving the lighting efficiency in the workplace.
The dirty light system can reduce the essential light levels which makes it difficult and unsafe for the
worker to complete their work in right time hence decreases the productivity. By cleaning the
lighting system can improves the lighting efficiency in the workplace. The proper lighting system in
the working area tends to prevent accidents and maintaining a safe work environement.

Figure 5.1 4 Cleaning Light bulbs
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5. The Green cleaning products are safe for both workers and environment.
The available cleaning products are not same and some are at higher standard than other. Some
cleaning products have third-party certifications, like Green Seal or GREENGUARD. These cleaning
products ensure the safety of worker as well as environment. You need to be sure for maintaining
and review these products as per Material Safety Data Sheets (MSDS) for proper handling and
storage of the material in the working area.

6. Disposal of waste and recyclable materials keeps the workplace free from germs.
The storage of different types of waste is not only produces clutter, but also create a good breeding
work area for the germs and pests which can create a threat to the work area. You need to place notouch wastebasket in the working area through the work place to ensure the disposal of waste
material and reducing the growth of germs. Remember to put four types of waste basket as per type
of waste you are producing in your areas.

5.1.2 Benefits of Managing Workplace Properly
Effective workplace management results in:
handling reduced for the ease of flow of materials
In clutter-free and spill-free work areas the fewer tripping and slipping accidents may
happen
decreased hazards of fire
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lowers the risk of exposures to hazardous substances to the worker (e.g. dusts, vapours)
Good control over tools and materials used, including supplies and inventory
more productive tools and equipment for clean-up and maintenance
Good hygienic condition on the work area.
Space can be used effectively
reduced property damage by improving preventive maintenance
less janitorial work
improved morale
improved productivity (tools and materials will be easy to find)

5.1.3 Planning Good Housekeeping program
A good housekeeping program plans and manages the orderly storage and movement of materials
from point of entry to exit. It generally includes a material flow plan for ensuring the minimal
handling of the material. In this plan, you need to ensure that the working space or work area are
have not to be used for storing the material because the usable material need to be move from one
place to other when needed by the workers. The part of the plan may include investing in extra bins
for more efficient disposal of the waste.
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The costs of this investment could be offset by the elimination of repeated handling of the same
material and more effective use of the workers' time. The ineffective or insufficient storage of the
disposal planning may results in wrong materials handling and unsafe work environment. As per
plan, you need to aware of all route and material handling process throughout material handling
process in the working area.
The training of workers is an important part of any good housekeeping program. The trained
workers need to know about the process of working safely with the tools or equipment’s they use.
The trained workers also need to know the process of protecting the other workers in case of
emergency. The workers needs to know about the signal used during work like "Wet - Slippery
Floor", chemical spill etc and reporting any unusual conditions to the fellow workers.
The Housekeeping of the workplace or working area is "maintained" not "achieved." The Cleaning
and organization of the work place must be done regularly, not at the end of the shift. A good
housekeeping personnel can manage and identifies responsibilities for the following:
clean up the work place during the shift
day-to-day clean-up
waste disposal
removal of unused materials
Ensuring the clean-up process of workplace is complete
While cleaning, do not forget to clean the places like shelves, sheds, basements, and boiler rooms
that can be overlooked. The arrangement of operations, equipment, tools, and supplies will be
orderly which a vital part of a housekeeping program.
The last stage of housekeeping program is inspection. This method is the only way to analyse the
housekeeping process. If there are some faults in the housekeeping then you need to sort that out
as soon as possible.

5.1.4 Elements of House Keeping
Dust and Dirt Removal
In some jobs, enclosures and exhaust ventilation systems may fail to collect dust, dirt and chips
adequately. Vacuum cleaners machine are suitable for cleaning the dirt and dust. The Industrial
models vacuum cleaner have special type of fittings available for cleaning ceilings, walls, machinery,
ledges, and other places where collected dust is not easy to clean.
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Figure 5.1 5 Performing Housekeeping

Special-purpose vacuums are useful for removing hazardous substances. For example, some vacuum
cleaners are fitted with HEPA which is also known as high efficiency particulate air filters can be
used to clean fine particles like fiberglass or asbestos.
Dampening the floors of workplace or using special kind of sweeping compounds before sweeping
the floor of the workplace can reduce the amount of airborne dust collected on floor. Some dust
and grime is collected in places like piping, conduits, light fixtures, reflectors, shelves, windows,
cupboards and lockers of the workplace which may require manual cleaning.
The compressed air should not be used to clean the dust, dirt, or chip from the surface of workplace
or from the equipment.

Employee Facilities
The facilities if the workers need to be clean, adequate and well maintained. For storing the
personal items and belonging, lockers are very necessary for the workers. The washroom facilities
inside the workplace need to be cleaned once in the day. In the washroom, the availability of soap,
towels, and disinfectants is required throughout the shift.
Sometime, workers have to work with hazardous materials so the supervisor of the workplace
should provide the special precautions like separate showers, washing facilities, and cloth changing
room. The incharge may also require to provide the two locker section between the regular and
hazardous workers. With the help of separate locker room, the workers are able to store belongings
and cloth to the specific locker room so that the difference between the regular belonging and
special or hazardous belongings is maintained.
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Figure 5.1 6 Protection clothes for workshop

Smoking, eating or drinking in the work area should be prohibited where toxic materials are
handled. The mess or eating area of the workers should be fully separated from the working area
and should be cleaned regularly in each shift.

Surfaces
Floors: The bad floor conditions of the workplace is a major cause of accidents so cleaning the
spilled oil, liquid, and fluid is as much important as preventing major and minor accidents. After
some time of spilling the fluid, the dirt and dust and dirt’s start collecting on the liquid surface. This
is can cause accidents. To prevent these types of accidents, you need to clean the floor at the time
of any spills. There are some area in the workshop which cannot be cleaned continuously should
have some kind of anti-slip flooring. Regularly check the floors of workplace to replace any worn,
crack, or damaged floor tile which can pose a tripping hazard.
Walls: The Light-coloured walls of the workplace reflect light while dirty or dark-coloured walls of
the workplace absorb light. In the workplace, the contrasting colours should be applied because
these colours warn of physical hazards and is able to mark obstructions like pillars. In the workplace
the different colour of paint is able to highlight the railings, guards and other safety equipment. The
applied colour in the workplace should be in a specific pattern which is authorised by the interior
designer or architect as per work done in that place.
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Maintain Light Fixtures
Dirty light fixtures reduce essential light levels. The clean or clear light fixtures or system is able to
improve lighting efficiency and productivity.

Aisles and Stairways
The aisles in the workplace should be wide enough for the people and vehicles which can
accommodate comfortably and safely on them. Generally, the aisle space is created for movement
of people, products and materials easily. At some places or we can say the blind spot of aisle, the
warning signs and mirrors is necessary for the safety of workers. The aisles should be maintained
properly so that the worker can easily move from o ne place to another without any hazard.
Keeping aisles and stairways neat, clean, clear, and safe is important. The aisle should not be used
for temporary "overflow" or "bottleneck" storage. The proper lighting fixture should be maintained
on the stairways and aisles. The lighting system should be fitted on the entry and exit of the
stairways and aisle.

Spill Control
The best method of controlling the spills of fluid Is preventing them from happening. Generally there
are two methods to clean these spills. One way is regularly maintaining and cleaning of machine and
equipment. Another method is to use drip pans and guards on the machine where possible spills
may occur. Somehow, if when spills happen, it is very important to clean them those spills
immediately. The materials known as absorbent materials are very useful for cleaning and wiping up
the oily, greasy, or other liquid spills. After the use of these absorbent, they must be disposed safely
and properly.

Tools and Equipment
The housekeeping of tools and equipment is very important, whether in the tool room, in the yard,
on the rack, or on the work bench. The tools used for work purpose require suitable fixtures to
provide the arrangement in the tool room as well as near the work bench. After the usage of the
tools, the workers should return them at their specified places or location which reduces the chance
of being misplaced or lost. The workers, who are working with these tools regularly, should inspect,
clean, and repair all tools after the use at the end of the shift and remove any broken or damaged
tool out of service.
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Figure 5.1 7 Placing tools in Toolbox

Maintenance
The maintenance of the buildings, workplace, and equipment is the most important factor of good
housekeeping. The maintenance involves keeping the workplace, equipment and machinery in safe,
workable and efficient condition. The maintenance includes the maintenance of sanitary facilities
and wall paint and cleaning walls. But some aspects like broken windows, defective plumbing,
damaged doors, and broken floor surfaces could make the workplace bad and distress. These
broken or damaged items need to be replaced as soon as possible for the safety and hygiene of the
workers. A good maintenance program of the workplace will provides the maintenance, inspection,
and repair of the workplace, tools and equipment’s.

Waste Disposal
To contribute to the good housekeeping techniques, the needs to regular collect, grade, and sort the
scrap. This strategy iis used to separate the different types of material as per recycling waste and
non-recycling waste. Further, this will help for disposal of waste.
Do not store the waste on the floor or working area rather than the specified waste location
because for cleaning this will take more time and efforts. By placing the scrap container near the
location where scrap is producing encourage the waste disposal and storing the waste become easy.
The entire waste container should be labelled as per type of waste you are disposing i n them.

Storage
The usable material in the workplace will be stored in the appropriate place for overcoming the
material storage problems whether the material will be stored on temporary basis or the permanent
basis. There will be less strain injuries to the workers if the handling of the material is reduced. The
stocks of the material are stored in a good location where it should not interface with the work but
these stocks should be readily available when required.
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The stored materials in stocks should not obstruct the aisles, stairs, fire equipment, exits, emergency
eyewash fountains, emergency exit, emergency showers, or first aid stations. All storage areas
should be marked with the type of material stored.

Figure 5.1 8 Cabinet for dangerous items

The flammable, toxic, combustible, and other hazardous materials need to be stored in a safe
location and in the secure containers. The storing of these hazardous materials should meet all the
safety and fire requirements. The storing and disposal of these hazardous material should be done
by following the rule and regulations of environmental and occupational health and safety agencies
of your city.

Notes
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
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Exercise
1. Discuss some important reasons to manage workplace properly.

2. What are the benefits of managing workplace?

3. What are the factors for planning good housekeeping program?
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4. Discuss the main elements of house keeping?
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6. Team Work
SCMS
Unit 6.1 – Working in a Team
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Know the benefits of team work.
2. Understand the stages of team building.
3. Understand the methods of working in a team effectively.
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Unit 6.1: Working in a Team
Unit Objectives
At the end of this unit, you will be able to:
1. Know the benefits of team work.
2. Understand the stages of team building.
3. Understand the methods of working in a team effectively

6.1.1 Why work in teams?
There are several good reasons to work in a team:
• According to the research done on team work, we all learn and gain knowledge effectively from
each other. So, the team needs to be a learning team with the focus of learning from each other.
• In complex projects, working in teams is more efficient than working individuals.
• Working in a team may develop the interpersonal skills of the team member like leadership,
increased efficiency, the ability to focus different minds on the same problem and mutual support .
This will help in developing the personal skills and non-work related relationships

6.1.2 Effective teams
Some groups achieve very little, while others achieve more
The features of an achieving team consist of many factors in which some are listed below:
• combined effort of all team members for a project
• Fine goals
• Learning is focused among group members
• mutual trust and support
• open communication
• democratic processes.

171

Participant Handbook

6.1.3 Making the most of your team
There are many advantages of working collaboratively with other members. To create a good
experience while working as a team member you need to remember some points which are stated
below:
• Become active while doing a work. In a project don't wait for any other team member to do all the
work.
• Share the personal views and ideas in contribution for making a good project because the
information you are giving may be essential for the project and your team.
• Learn to work cooperatively. For the success or your team and your project, each member need to
help each other.
• Always respect your fellow team members. As everyone know, each human being Is different from
others. Every team member will have unique personality and talents. So, try to understand each
member because everyone learns from the different technique or process.
• Carefully plan all your tasks based on the time available to you
• Always be enthusiastic and positive.
• Keep your team members in close notice.
• Never hesitate to ask frequent feedback - that's the mentor role.
• Try to give your best in team for encouraging the other tea m member.

6.1.4 Group development Process
There are five stages for a group for the development of team as well as team member . These are
defined as:
Forming, or coming together
Storming, or conflict
Norming, or working out the rules
Performing, or getting the job done
Mourning, or breaking up.
The duration taken by the different groups to pass through each of the development stage which
are listed above will vary with each group. But generally, it is impossible to achieve the high group
performance until the group has passed a minimum of first three stages. The time duration taken by

172

Housekeeping Attendant (Manual Cleaning)
Jack Hammer Operator

of each team in a particular stage depends on factors like individual and team maturity, leadership,
task complexity, organisational climate, and external climate.

Forming ….. Am I a member of this group?
During the first stage of group development the new members of team will discover what being a
team member of this group means.
You may understand the requirement of other group members:
• clear goals and objectives
• definition of tasks and roles
• clear work plans
• to identify group behaviour, standards and norms and ways to handle behavioural problems
You and/or other group members may:
• demonstrate excitement
• participate hesitantly
• showing unsettled attachment to the other team member.
• discuss problems and information related to the task
• be uncomfortable about the new task or situation
• accomplish minimal work
This stage is complete when new members start thinking of themselves as part of a g roup.

Storming ….. Who controls this group?
During the storming stage of group development, some team members may become hostile or
overzealous to the other team member for expressing their individuality in the group and also resist
group formation.
You may find that you and member of other group exhibit:
• infighting, defensiveness and competition
• doubts about success
• low group morale
• polarisation of group members
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• concern over excessive work
• disunity and increased tension

You and/or other group members may:
• set unrealistic goals
• resist the task demands
• establish a pecking order
• criticising the other members of group or group leader
• complain.
Many groups do not develop beyond this stage because they lack the ability to listen to each other
and find mutually acceptable resolutions to the major issues.

Norming ….. What are the rules and regulation of this group?
During the Norming stage of group development, members start accepting the other team
members, team norms, their own responsibility and the idiosyncrasies of other members of the
group. In between the team members emotional conflict is reduced by resolving the previously
conflicts.
You and/or other group members may:
• Try to gain or achieve harmony by avoiding conflict of each other
• develop a high level of trust and respect among other team member
• discuss group dynamics constructively
• form friendships
• develop a sense of team work with a common spirit and goals towards a project
• have high group morale
• establish and maintain group boundaries
• accomplish a moderate amount of work
During this stage, if the formally appointed leader is not effective, or there is no formal leader, a
leader will emerge or should be agreed upon who can focus the group resources to solve problems.

Performing ….. How high can this group achieve?
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By clearing the above stages, a team has created its interpersonal norms. Now, the team become an
entity capable of diagnosing, solving problems, and making decisions in the way to develop the
team. Every team is not capable of reaching this stage.
You and/or other group members may:
• Always willing to solve the problem through group
• develop high conflict resolution skills
• understand members' strengths and weaknesses
• undertake constructive self-change
• identify closely with the group
• accomplishing a good work
The teams, which reach this stage, are more effective and productive towards the project. The
members of the team will devote energy to maintain the good relationship among other members.

Mourning ….. Where do we go from here?
This final stage of group development focuses mostly on the temporary teams like committees or
task groups. However these days, with reorganisations of the team occur frequently. Due to this the
stage is not uncommon.
You and other members of group may:
• feel delighted on the successful achievement of goal
• feel disappointed at unattained goals
• On dispersing of the group, you will feel dispersed
• feel satisfied and relieved at the end of the task in the group
• congratulate each other
• celebrate
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Exercise
1. Why should we work in a team?

2. What are the features of an effective team?

3. Discuss the group development process?
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4. How can we get the maximum output from a team?
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