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About this book
This Participant Handbook is designed to enable training for the specific Qualification Pack (QP) of
Capital Goods Industry.
Draughtsman - Mechanical Creates and modifies of 2D mechanical engineering design using CAD
system. It also involves the detail drafting of component drawings for manufacturing, assembly,
sub-assembly, installation.
It involves select the appropriate equipment and drawing software to use based on the type and
complexity of the drawing functions to be carried out and the use of a CAD system linked bills of
material, file management and associated customization of installed software including the use of
macros, menus and default settings.
Key Learning Objectives for the specific NOS mark the beginning of the Units for that NOS. The
symbols used in this book are described below.

Symbols Used
!
Key Learning
Outcomes

Steps

Exercise

Tips
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Discuss about capital goods industry
2. Discuss about development activities in industry
3. Discuss about employment opportunities in India
4. Explain about industry structure
5. List job responsibilities of mechanical drafter
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Unit 1.1: Understanding of Capital Goods Industry

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about industry
2. Understand development activities in the industry
3. Know about manpower requirements in industry

1.1.1 Introduction
Capital Goods are used in producing other products but are not incorporated into the new product.
Capital Goods industry involves plant and machinery, equipment / accessories required for
manufacture / production, either directly or indirectly, of
goods or for rendering services, including those required for
replacement, modernization, technological up gradation and
expansion. It also includes packaging machinery and
equipment, refrigeration equipment, power generating sets,
equipment and instruments for testing, research and
development, quality and pollution control. The Capital
Goods industry is the “mother” of all manufacturing industry.
The capital goods industry contributes 1.8% to the GDP which

Fig. 1.1.1 Capital Goods

is 12% of the total manufacturing sector. For achieving goal of 9% growth in GDP during the 12th
Five Year Plan, it is essential for the manufacturing industry to grow at least by 11-13% per annum.
The Capital Goods sector, which plays vital role in manufacturing sector, should grow at around
17-19%.
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1.1.2 Development activities in the industry
Sectors such as engineering, construction, infrastructure, and consumer goods play a strong base
for Indian Capital industry. It can be further divided into ten broad sub-sectors namely heavy
electrical equipment; Food Processing machinery; Printing Machinery; process plant equipment;
earth moving equipment; dies, moulds and tool textile
machinery; machine tools; metallurgical machinery
and plastic processing machinery. It generates not
only employment but also supports national security
and hence boost to economy. 1.4 million people and is
estimated to employ 2.8 million by 2017. The industry
contributes 12% to the total manufacturing output of Fig. 1.1.2 Capital Goods Work
India and around 1.8% to the national GDP. The total
market size of the industry around $92 billion and production valued at $32 billion. Instead of core
industries such as power, railway, Infrastructure, etc, capital goods sector is growing year after
year. There is a lack of domestic and global demand so this sector is currently facing insufficient
off-take but it does not mean it has no potential. It is believed that it can boost the sector to
approximately Rs. 7 lakh crore over next 4-5 years.
Increasing demand leads to the growth of the Capital Goods sector in India, and sectoral production
has increased 2.5 times in 2013-15 as compared to 2004-05.

Fig. 1.1.3 Growth of Capital Goods Industry
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1.1.3 Government policy of capital goods industry
There are some objectives of draft of a national capital goods policy:
•

Increase total production: To achieve total production in excess of Rs. 50,000 crore by 2025
from the current Rs. 220,000 crore, there should be a friendly ecosystem for a globally
competitive capital goods sector.

•

Increase employment: To increase domestic employment from the current 1.4 million to at
least 5 million by 2025 thus providing additional employment to over 3.5 million people.

•

Increase domestic market share: It also envisages increasing the share of domestic
production in capital’s goods market from 56% to 80% by 2025 and for this improves
domestic capacity utilization to 80-90%.

•

Increase exports: To increase exports to 40% of total production (from Rs 62,000 crore
to Rs 200,000 crore) by 2025, enabling India’s share of global exports in capital goods to
increase to 2.5%.

•

Improve skill availability: To achieve higher productivity in the capital goods sector with
enhance availability of skilled manpower by training 50 lakh people by 2025, and establish
institutions to deliver the human resources with the skills, knowledge and capabilities to
boost growth and profitability.

•

Improve technology depth: To improve ‘technology depth’ in capital goods sub-sectors by
increasing research intensity in India from 0.9% to at least 2.8% of GDP to rank amongst
the Top-10 countries in research intensity and achieve global benchmarks for intellectual
property in the capital goods sector.

•

Promote standards: Technical and safety measure are up to the international standards
and to achieve this, inflow of sub-standard capital goods need to be curb.

•

Promote SMEs: To compete with established domestic and international firms and become
national and global champions of capital goods in the future, growth and capacity of SMEs
sector need to be increased.
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1.1.4 Spread of capital goods industry in India

Fig. 1.1.4 Spread of capital goods industry in India

1.1.5 Manpower requirement in the industry
KPMG supported by NSDC, FICCI and CGSC study on Human Resource and Skills Requirement in
the field of Capital Goods Sector and assign manpower requirement in 2017 across the six subsectors is approximately 2,085,000. The distribution of the same across subsectors and functions
are as follows:
Manpower requirement in 2017
Function

Machine
Tools

Power &
Electrical

Process
Plant Machinery

Textile
Machinery

Plastic,
Paper &
Rubber
Machinery

Light Engineering
Goods

Total

Production

237,200

679,000

227,500

1,313,000

90,700

573,300

1,939,400

Support
Functions

17,900

51,100

17,100

9,900

6,800

43,100

146,000

255,000

730,100

244,600

141,700

97,500

616,400

2,085,400

Table 1.1.1 Manpower requirement in 2017

The study projects the manpower requirement in 2022 across the six sub-sectors is approximately
3,940,800. The distribution of the same across subsectors and functions are as follows:
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Manpower requirement in 2022
Function

Machine
Tools

Power &
Electricals

Process
Plant Machinery

Textile
Machinery

Plastic,
Paper &
Rubber
Machinery

Light Engineering
Goods

Production

477,500

1,240,000

385,400

226,300

215,600

11,203,000 3,665,100

Support
Functions

35,900

93,300

29,000

17,000

16,200

843,000

275,700

Total

513,400

1,333,300

414,400

243,300

231,800

1,204,600

3,940,800

Table 1.1.2 Manpower requirement in 2022

Notes
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Unit 1.2: Understanding structure of Capital Goods Industry

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about capital goods industry structure
2. Know about features of industry

1.2.1 Capital goods sub-sectors
On the basis of end-usage, the sector is normally divided into 8-10 major sub-sectors. The main
sub-sectors thus identified as sub-sectors of the capital goods sector are:
S. No

Sub Sectors

Brief Description

1

Machine Tools

Constitutes machines related to metal cutting and
forming

2

Power & Electrical equipment Constitutes machines related to power generation,
transmission and distribution

3

Process Plant Machinery

Constitutes machines such as pressure vessels,
evaporators, stirrers, heat exchangers etc. are used in
energy, metallurgy, oil and gas, industry etc.

4

Textile Machinery

Constitutes machines used in various steps of textile
fabrication such as spinning weaving, processing,
testing etc.

5

Plastic, Paper
Machinery

6

Light Engineering Goods

7

Earthmoving, Construction Constitutes machines such as graders, dozers,
and Mining Equipment
excavators etc for mining and mixers, tippers, road
millers etc. For constructions.

8

Material Handling and Lifting Constitutes primarily of forklifts and cranes.
Equipment

9

Agricultural Machinery

&

Rubber Constitutes machinery used in various fabrication
steps of paper, plastic and rubber manufacturing
Constitutes machines related to roller bearing,
process control, instruments, castings, steel forgings,
and pipes etc used in oil & gas, power, automotive etc.
industries

Constitutes machines used in various steps of
agriculture such as land development, sowing
weeding, harvesting etc.

Table 1.2.1 Sub Sectors of Capital Goods Industry
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1.2.2 Features of capital goods industry
•

Economic performance of the sector is linked with that of manufacturing industry which is
the key end-user of the Capital Goods industry.

Fig. 1.2.1 Economic performance

•

Capability to manufacture most of the major capital goods limited to domestic purpose.
However, imported machineries from foreign give a stiff competition because of better
technology and competitive pricing.

•

The output of the sector is concentrated with a top few companies in most product groups,
followed by a section of companies comprising medium to small scale players.

•

Indian companies primarily target on the domestic market leaving export market intact.
However, some of the larger players are exploring export market growth targeted
especially towards the Middle East and Asian markets. The sector is expected to depend
on government support on areas like export financing and promotion to tap vast global
capital goods market opportunity.
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UNIT 1.3: Role of a mechanical drafter in industry

Unit Objectives
At the end of this unit, you will be able to:
1. List the role of mechanical drafter in industry
2. Know about personal attributes and knowledge requirements

1.3.1 Mechanical drafter job role
A draughtsman makes technical and communicative drawings. For designing and manufacturing of
difficult mechanical components and machines, skilled drafting is needed. A skilled draughtsman
bridges the gap between engineers and manufacturers by designing the machines and their parts
by utilizing his/her technical knowledge and expertise.
There are two ways of mechanical engineering drawing:
1. Manual or by Instrument: The fundamental method

of drafting used is placing a paper sheet on a smooth
surface like a drawing board. Now place the T-square
on one side of board. Fix the T-square like that it can
slide over paper from one corner of table to other
corner easily.
•

You can draw the “Parallel lines” by moving the
T-square and using a pencil on paper sheet.

•

Fig 1.3.1 Mechanical drawing

There are many technical drawing aids are
available for drafter for drawing the curves and circles. You can use compasses for
drawing simple arcs and circles and French curve for curves.

•

A spline is a rubber coated metal which can be manually bent to most curves.

•

Drafting requires proper attention and placement of tools. Allowing triangles to push
the top of T-square down a little is a common mistake; this can make the errors in
triangle angle.

•

Mechanical “drafting machine” is the answer of these problems
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2. Computer Aided Designing: These days, the

drafting job becomes computerized, which is now
accelerated by computer aided drawing (CAD)
systems.
Two types of CAD systems used for the designing
of technical drawings:
•

2D Drawing System: 2D CAD systems like
AutoCAD replace the method of paper
drawing. Now through the software, creation

Fig 1.3.2 Computer aided drawing

of lines, arcs, circles and curves becomes
easier. But when producing first and third angle auxiliary projections, orthographic
projections and cross sections, still there should be a chance of mistake. So, in case of
mistake, 2D CAD system has the ability to revise the mistakes and do the corrections.
2D CAD system permits modification in original copy of design and saves time.
•

3D Drawing System: 3D CAD system first generates geometry of the part. Any
projected, orthographic or sectioned view can be designed by the 3D software. There
is no scope for mistake in the designing of these machine views. The mistake comes
mainly in setting the parameter of first or third angle projection and shows relevant
symbols on the technical drawing. 3D CAD system permits assembly of individual parts
together to represent the final product.

1.3.2 Mechanical drafter job requirements
Candidates considering a career as a mechanical drafter should be very selective about the program
and school they choose, as quality of education and school rankings are a factor to employers. Typically
a technical institute will offer drafting courses and training with specialized hands-on courses.
Required Skills
Entry-level drafters spend hours in front of a computer screen working with tedious mathematical
drawings and calculations under close supervision long before they are allowed to work
independently. Apart from mathematical skills, visual aptitude, knowledge of design materials
and fluency in CADD, mechanical drafters are in communication with clients, architects and other
professionals who call on them to verify design calculations and determine if a construction process
abides by laws and regulations.
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1.3.3 Skills required for job
Good machine designer should possess some important skills, these are:
1. Inventiveness: This is the base for a good mechanical drafter. A good mechanical drafter
should have inventiveness skill, which shows the skill to think and discover useful ideas or
concepts to achieve the given objective. Without this skill, the designer cannot start and
design the process of machine.
2. Engineering analysis: This is the skill of the drafter to study the given component or the
process using scientific principles and engineering. Mechanical drafter who possesses this
ability can find solution of any engineering related problems.
3. Engineering science: With this skill drafter will be able to do any designing. A good
mechanical drafter has thorough knowledge and in depth training of engineering science.
4. Interdisciplinary ability: A good drafter has the ability to solve the problems. They have the
ability to competently and confidently deal the basic problems from other disciplines also
which are in any manner linked with the machine they are designing.
5. Mathematical skills: Machine designs engage lots of mathematical calculations and
iterations. A good drafter knows all the basics and advanced mathematical concepts so
whenever required, they can be applied effectively.
6. Decision making: A drafter ahs to maintain the balance of mind and has not consider
wrong factors which may increase the risk. During designing of machines, several times
such unsure situations occur, and then drafter should have the skill to take the decision
with balanced mind with considering all the relevant factors involved.
7. Manufacturing processes: The drafter should have the understanding of manufacturing
processes like drilling, cutting, milling etc and information of all the machines. They also
have the knowledge of prospective and limits of all the manufacturing processes and
machines.
8. Communication skills: This is the ability of the drafter to express work clearly orally,
graphically as well as in writing.
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Unit 2.1 - Learn Occupational health & Safety
Unit 2.2 - Hazard
Unit 2.3 - Safe working practices
Unit 2.4 - Working at Heights and confined spaces
Unit 2.5 – Fire prevention
Unit 2.6 - Emergencies, rescue and first aid procedures
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Know about safety requirements, procedures, and resources for different areas
2. Know about safe work practices
3. Know about hazards, types of hazards and how to control hazards
4. Know about PPE requirements
5. Know about safe working practices at heights
6. Know about safe working practices at confined spaces
7. Know about protection from fire hazards
8. Know about fire extinguisher and how to use it.

14

Mechanical Draughtsman

Unit 2.1: Learn occupational health and safety

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about health and safety requirements in industry
2. Know about essential elements for safety
3. Know about good safety work practices

2.1.1 Safety in workshop
The health, safety and protection of employees, equipment and the environment are of serious
concern in workshops since capital
goods is an industry of hazardous
nature.

The health and safety of

employees is crucial since it affects both
economic and social factors. It is
necessary that workshop management
recognizes the advantages of safe work
environments and progressively adopt Fig. 2.1.1 The iceberg of accidents
safety management practices to prevent hazardous events, avoid production and manpower losses
and fall outs associated with the accidents.
The nature of various types of accidents is shown by an iceberg of incidents. They are unsafe
actions, incidents, minor injuries, lost time injuries, serious accidents and fatalities.
Accident : It leads to a physical injury to a person because accident is unplanned in nature.
Lost Time Accident : refers to an accident that resulted in the person being unable to attend work
within 48 Hrs.
Near - Miss: is an incident that has occurred and could have resulted in a physical injury and likely
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will if not investigated to identify the root cause of the incident.
A Potential Near-Miss: is to identify an unsafe condition (Hazard) that can lead to injury, damage
or Loss.
Behavioural Safety: is about observing people and the work activities. Ensuring processes
are followed with the correct discipline. Coaching / guiding people to the right standard and
commending people for compliance or process improvements.

Fig. 2.1.2 Accidents in Industry

Every workshop should aim at zero accidents. To aim for an accident free working environment in a
workshop is every one’s responsibility. It is possible to reduce dramatically the number of accidents
at work by assigning necessary priority to the
safety since a safe way of working is a quality
and efficient way of working. The pyramid of
the overall of zero accidents is depicted.
The following three aspects are important for
progress of safety in a workshop:
•

The condition of the work place
environment e.g. means of access,
safety of physical plant, housekeeping Fig. 2.1.3 The pyramid of overall goal of zero accident
and safe place of work etc.
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•

The training and competence of the employees which helps them to understand apply and
respond to safe systems of work..

•

The development of motivational and behavioural influences of employees. This includes
identifying unsafe behavior and attitudes by using more direct strategies and to motivate
employees.

2.1.2 Essential elements necessary for safety
The following are the essential elements which are necessary for implementation of safety culture
in a manufacturing plant.
•

Safety consciousness is to be ingrained amongst the workforce as well as among the top
management of the manufacturing plant.

•

There is to be a communication plan and a participatory way of working from the maximum
number of employees which will confirm that the commitment towards the safety is real.

•

There is to be recognition of best practices in safety and there should exchange of the
safety related ideas both within and between the departments.

•

There is to be an appropriate safety organization structure, which is well defined by the
management and well understood by everyone. The safety organization is to have well
defined role and responsibilities.

•

Management should put into place mechanisms which have influence on behaviour of the
employees towards safety. For example that the safety performance of the employee is to
be recognized towards career development.

•

Through training programs, management should demonstrate that attitude and behaviour
to safety is an essential part of the professionalism of every employee and everyone should
accept his responsibility not only for his own safety but also for his fellow employees. After
all, employees work in steel plant not as individuals but as a part of a team.

•

There is elimination of a two tier approach to safety. Contract workers working in steel plant
should attain the same level of safety consciousness as the steel plant’s own employees
and use the same methods to achieve this.

17

Participant Handbook

2.1.3 Good safety practices
Good safety practices include the following:
•

Assigning and publishing the responsibility and duties of the employees associated with
the management of the safety in the workshop.

•

Investigation of all the accidents whether small or big and the implementation of corrective
measures.

•

Studying the significant safety incidents which have happened in other workshops and
learning from the same.

•

Registration and control of safety standards and maintaining a register of the significant incidents.

•

Internal and external publication of safety investigation results and the obtained experiences.

Fig. 2.1.4 Safety

•

Conducting regular shop review meetings regarding status of safety in the shop as well as
monthly review meeting at the chief executive level.

•

Conducting training as well as refresher safety training programs amongst the employees
where investigation of various incidents are also to be discussed.

•

Conducting emergency safety drills.

•

Conducting of regular safety audits to locate unsafe areas and practices and to ensure that
the corrective actions have been taken. Safety audits can also help in early detection of
the equipment deterioration and the deviations and/or procedures that can degrade or
deteriorate then safety levels.
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Unit 2.2: What is Hazard

Unit Objectives
At the end of this unit, you will be able to:
1. Know about hazards and different types of hazards
2. Know about, how to identify and control hazards
3. Know about safe working practices

2.2.1 Hazard
A hazard is something that has the potential to cause injury, disease or death in a workplace. A
slippery floor could result in someone falling and breaking an ankle.
There are a number of aspects to the development of a safe workplace
environment:
•

the development of policies

•

the development of consultative processes

•

Hazard identification, assessment and control.

Implications from hazards/risks can be accessed through:
•

accident/injury reports

•

information on risk from chemicals from data sheets

•

review of accident/injury statistics

•

information from government health and safety agencies

•

specific monitoring

•

Who is exposed, how much, how might they be affected.

Fig 2.2.1 Hazard sign

2.2.2 Types of Hazard
Physical hazards
Dust, noise and vibrations are produced while unloading, preparation and handling operations of
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material. The presence of large quantities of dust can also generate hazards:
•

Noise from vibrating components and drive mechanism which are not properly maintained
may be a problem in mobile equipment.

•

Ionize radiations producing devices may be used.

Fig 2.2.2 Physical hazard warning signs

Chemical hazards
Mineral oil is typically used for operation purposes for bulk density control and dust suppression.
•

When lids and doors are removed during mixing, materials used for sealing leaks in doors
and lids can be a worry.

•

Refracting ceramic filters and asbestos can be there in the form of insulating materials and
gaskets, even though appropriate replacements have been used.

Fig 2.2.3 Chemical hazard warning signs
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Mechanical hazards
The common mechanical hazards occur when
workers are caught between, struck by, fall from
height or fail to lockout equipments.
• Rotating parts of machine can catch
loose clothing, hands, or hair and cause
serious injuries. Uncovered parts of

Fig 2.2.4 Mechanical hazard warning sign

machine fly off, and create risk of eye injuries.
•

Skin burns from hot materials and surfaces. Irritation in eyes from dust particles is
responsible for less severe injuries.

•

Careless use of tools can cause injuries to the eyes, hands, head and limbs.

Electrical hazards
The main hazards of working with electricity are:
•

Skin burns and electric shock due to any body
contact with live electrical wires

•

Fire hazard from faulty electrical equipment and
injury from arcing

•

explosion

due

to

inappropriate

electrical
Fig 2.2.5 Electrical hazard

equipment

Working on or near electrical machines is hazardous and can be deadly. Any work near electrical
apparatus can be done only when proper safety measures are there to guard you from electric
shock and burn.

21

Participant Handbook

2.2.3 Common hazard signs

Fig 2.2.6 Common Hazard signs

2.2.4 Control measures
To ensure the health and safety, you have to adopt following methods:
•

According to instructions, safely carry out assigned tasks and duties and to follow with
safety rules and codes of practice.

•

If there is any doubt about safety precaution or unsafe practice, consult with the supervisor.

•

Wear PPE all the time at workplace.

•

Never use unsafe or damaged tool/equipment for work. All equipment and PPE must be
placed at correct place after using them.

•

Make sure that all safety practices such as protective clothing provided are used and all
guards are securely fixed.

•

Don’t operate any equipment if you are not authorized.

•

Report any near-miss, accident or dangerous condition to supervisor.
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•

Always switch off unattended equipment.

•

Follow safety arrangements and safe ways of eliminating hazards.

•

Don’t do such actions, so that your fellow employees will be in danger.

•

Always attend the health and safety training sessions organized by organization.

Notes
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Exercise
1. The establishment of a safe workplace is:
a. Ethically and socially responsible		

b. Not cost effective

c. A priority in all organizations.

d. Ethically and socially irresponsible.

2. In a health and safety context, a hazard is:
a. Anything with the potential to result in an injury or illness.
b. The likelihood of someone being injured in the workplace.
c. Anything that could result in a physical injury.
d. Anything that could result in a psychological injury.
3. Once you have spotted a hazard you must:
a. Report it to your boss
b. Leave it as someone else will fix it eventually
c. Bring your own toolbox to work and fix it yourself
d. None of the above
4. From the following options, what is the best way to control hazards in the workplace?
a. Replace the hazard for a less risky option
b. Eliminate the hazard completely from the workplace
c. Use personal protective equipment (PPE)
d. Have rules to help people avoid hurting themselves
5. Identify the Sign
a. No Entry

b. No walking in the workplace

c. No posing allowed

d. No strolling at this workplace

6. The most common mechanical equipment injuries are to the:
a. body and arms
b. hands and fingers
c. legs and feet
d. ears and eyes
7. Ear plugs are required to protect………………………………………………………………………

24

Mechanical Draughtsman

Unit 2.3: Safe working practices

Unit Objectives
At the end of this unit, you will be able to:
1. Know about safe working practices
2. Know about material safe handling
3. Know about personal protective equipments

2.3.1 Safe working practices
Safe practices for avoiding general shop hazards
•

Don’t use pressurized air for removing chips and burrs from the machine.

•

Always clear stock and tools from the floor and clean spilled oils from the floor.

•

Know how to use fire extinguisher during fire.

•

Keep machines switched off during maintenance and adjustments.

Safe practices for avoiding machine hazards
•

Before using the machine, assume why you are using this machine

•

Remember the following safety checklist before using a machine:
1) Understanding about the operation of machine.
2) Potential hazards occurred while using machine.
3) All protection safeguards are available.
4) My actions are secure or not.
5) I am doing something which probably I have not to do.
6) All adjustments are properly done or not.
7) Workpieces are stored securely or not.
8) Do I have appropriate protection apparatus?
9) Know about how to switch off the machine.
10) Do not use mobile phones in the workshop.
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2.3.2 Personal protective equipment (PPE)
Personal protective equipment provides us the last level for controlling hazards. Before using of
personal protective equipment, the working requirements of the equipment should be checked to
make sure it fulfills the same, verify the required standards, make sure it fits the body shape of the
user, be user-friendly and is under regular maintenance and can be switched if required.
Personal Protective Equipment
•

Safety helmet: Safety helmets guard the head from injuries caused by falling objects.

•

Earmuffs, earplugs: Earmuffs and earplugs protect the ears from injuries by loud noises.

•

Safety belt: Safety harnesses guard from falling from heights.

•

Goggles: Goggles protect the eyes from injuries caused by strong light or flying objects.

•

Safety boots: Safety boots guard the feet from puncture wounds, injuries and slipping.

•

Respirator: Respirators guard the respiratory system from the attack of poisonous gases,
mist, fumes and dust.

Fig 2.3.1 Personal protective equipment
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2.3.3 Safe material handling
Every worker has to lift and move heavy weight during the job whenever required. He may be
required to move the job manually or by using forklift for lifting and moving. Extreme care should
be taken while lifting or moving the job so that no damage occurs to the job or plant and also to
prevent accidents at work place.
•

Lifting and moving the job manually

•

Lifting or moving the job using fork lift

•

Assist in lifting of heavy job

•

Attaching the job to the overhead crane’s sling / hook in a proper and balanced manner.

Points to be taken care of while lifting / moving material
•

Lift the materials in correct posture.

•

Do not try to lift too heavy materials alone.

•

Ensure the grip is right so that the job doesn’t slip from hand and fall

•

Put down the job at the destined place properly.

•

Do not throw the job on ground.

•

Avoid double handling.

•

Take rest breaks during heavy or repetitive work

Fig 2.3.2 Body bending movement during manual handling

Material handling equipments Eliminate the need to lift or lower manually by using handling
equipments that can assist you. Few types of equipment are:
•

Trucks
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•

Forklifts

•

Dollies

•

Carts

•

Wheelbarrows

•

Hoists

Make pushing and pulling of loads easier by
using the following:
•

carts, hand trucks and dollies and

•

handles on loads and mechanical

Fig 2.3.3 Material handling equipments

aids,
Wrong handling can cause:
•

Strain & sprains

•

Neck and back injuries

•

Slips falls and crush accidents

•

Hernia

•

Cuts and bruises

•

Occupational overuse syndrome (OOS), also
Fig 2.3.4 Fork Lift

known as repetitive strain injury.

Exercise
1. The safe way of working is
(a)

an effective and right way of working

(b) an ancient way of working

(c)

a way of handling the work in a hurry

(d) a way of normal working

2. The best way of avoiding accident is by
(a)

doing work in ancient way

(b)

doing work in one’s own way

(c)

observing safety rules related to job, machine and workplace

(d)

using safety equipment
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3. Employers have to provide a safe and healthy place for:
(a)

Employees only.

(b) Workers only.

(c)

Employees and Workers only.

(d) Employees & Workers

4. You have been given a dust mask to protect against hazardous fumes. What should you do?
(a)

Do the job but work quickly

(b)

Do not start work until you have the correct Respiratory Protective Equipment

(c)

Start work but take a break now and again

(d)

Wear a second dust mask on top of the first one

5. If you drop your safety helmet from height on to a hard surface, you should:
(a)

Repair any cracks then carry on wearing it

(b)

Make sure there are no cracks then carry on wearing it

(c)

Work without a safety helmet until you can get a new one

(d)

Stop work and get a new safety helmet
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Unit 2.4: Working at heights

Unit Objectives
At the end of this unit, you will be able to:
1. Know about risks of working at heights
2. Know about safety precautions while working at heights

2.4.1 Safe working at heights
You have to done many activities at height. Ladders, scaffolds and platforms are examples of
equipments used while working at height, but many more activities are there where you have to
work at height with limited protection.
These activities may lead to people and objects falling. The reason for this may be an insufficient
protection while working.

2.4.1.1 Safe working practices at height
Safe working procedures or ways while working at heights:
Mobile elevated platforms
•

Set the platform on plane and solid ground

•

Use equipment with stabilizers

•

Trained operator should be at ground level.

•

While working on platform, don’t forget to
wear safety harnesses.

•

Fix the platform under safe working limits and
keep an eye on speed of wind.
Fig 2.4.1 Elevated platforms
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Scaffold towers: Scaffold towers should:
•

Towers should be put up by trained people.

•

It have a height to base
dimension ratio which is
not more than that 3 to 1
for indoors and 2.5 to 1for
outdoors

•

For right height to base
ratio placed stabilizers if
necessary.

•

For 2.5 m high or above
deployed

outriggers

or

stabilizers
•

Firmly locked all the casters
before use

•

Working platform should
be provided ladder access.

Fig 2.4.2 Scaffold tower

•

Don’t move when the tower is engaged

•

Regularly inspect and maintain the tower

Safety lines, harnesses and nets
When no other equipment are reasonably practicable, use safety lines,
harnesses and nets such as nets and airbags.
Ladders
Ladders are recommended only when work is of short duration.
They should be:
•

assembled at right angle

•

fixed and footed

•

place the ladder ear the work

Fig 2.4.3 Ladder
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•

Adequately support the ladder at the base to avoid hitting on vehicles or pedestrians.

Stepladders: Following precautions should be taken when using stepladders:
•

Spread them to full extent and then locked it

•

Avoid working on top of the stepladder

•

Never use the top tread or rear part of the steps for supporting foot

•

Only one person has to work on ladder at a time.

•

Appropriate and correct grade ladder should be used.

Access equipment
•

The risks involved in using access equipment must be provided by hire contractors.

•

Regularly inspect and properly maintain all access equipment.

•

Person using access equipment must be well trained.

•

Take necessary precautions to avoid fall of objects or persons

•

Don’t try to increase reach by putting ladders on access equipment.

2.4.1.2 Dos and don’ts of working at height
Do….
•

Work on ground level, as much as possible.

•

Make sure equipment is sufficiently stable, appropriate and strong for the job.

•

When working on or near delicate areas, take safeguards

•

Always be prepared for protection from falling objects

•

make strategy for evacuation in case of emergency and rescue procedures

Don’t…
•

Overload ladders

•

Overreach on ladders or stepladders

•

Fix the ladder on weak and uneven surfaces

•

Use stepladders or ladders for tough or heavy tasks.
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2.4.1.3 Way of using ladder safely

Fig 2.4.4 Steps for using ladder safely

33

Participant Handbook

Unit 2.5: Fire Protection

Unit Objectives
At the end of this unit, you will be able to:
1. Know about fire hazards and how to control
2. Know about fire extinguishers

2.5.1 Fire hazard
Fire is one of the most common causes of the accidents
in establishments. Fire is defined as a self-sustaining
combustion process in which a substance (fuel)
combines with oxygen in air to produce immense heat
and light.
Life and properties are in danger due to fire hazards.
Safety systems have a prime object which is fire hazards.
These fire safety systems are used to sense or remove
the danger of fire hazards.

Fig 2.5.1 Fire

Common ways of fire hazards are:
•

Flames of all types used for any work

•

loose electrical connections, higher loads and old electrical equipment

•

Cooking appliances

•

Welding, cutting, metal casting works etc.

•

Improper storage of tools, equipment and material

•

Fireworks, ammunitions and explosives

•

Inappropriate storage of flammable materials and chemicals

•

Inadequate numbers of emergency exits

•

Barrier to reach alarm system and firefighting equipment
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•

Insufficient availability of fire extinguishers

•

No fire detection and alarm system

•

Violation of fire safety rules

2.5.2 Types of Fire
Class of Fire

Description

A

Fire involving
solid material
(fuel) for
combustion like
wood, paper,
plastics that melt.
Fire involving
Blanketing
flammable liquids
like petrol, diesel,
thinners, cooking
oils, paints, wax
and plastics that
melt
Fire caused
Cutting off
by electricity
electricity supply
equipment

B

C

D

Mode of
Extinguishing
Cooling

Fire involving
Smothening
flammable metals
like magnesium,
titanium

Medium of
Extinguishing
Water

Type of
Extinguisher
• Water
• Soda-Acid
Type
• CO2 Gas Type

Foam CO2 , Halon, •
DCP
•
•
•

Foam
CO2
DCP
Halon Type

Vaporising liquids, •
dry powder and •
•
CO2
•

CO2
DCP
Halon
Dry Sand

Suitable dry
powder

Special DCP
extenguisher
Dry Sand
Powered
Grephite
Talc and
Absestos
Limestone

•
•
•
•
•

Table 2.5.1 Types of fire
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2.5.3 Fire fighting equipments
1. Fire Extinguishers
It is a portable fire-fighting device formed like a cylinder filled with chemicals. The
type of fire extinguisher used depends on the type of fire.
2. Smoke Detectors

Fig 2.5.2.Fire Extinguisher

It is a device fitted on the roof which gets activated by smoke in case of fire.
Once activated, it in turn activates fire alarm or water sprinklers.
3. Fire Alarm System
It is an alarm system which can be manually or electronically operated /

Fig 2.5.3 Smoke detector

activated in case of outbreak of fire. Usually fire alarm system is connected
to smoke detectors and gets activated once smoke detectors are triggered.
4. Fire hydrants
There are fire hydrant systems installed in organizations which have outlets

Fig 2.5.4 Fire alarm

and hydrant lines provided at many locations where there are chances of fire
hazard.

Fig 2.5.5 Fire
hydrant

2.5.4 Fire extinguishers
A fire extinguisher extinguishes or control fires. Nobody uses an out-of-control fire intentionally. To
stop the out of control fire expertise of a fire department required.
Common fire extinguishers are:
•

Dry chemical: These types of fire extinguisher are in powder form. They stops and halts the
production of fire supporting by “free-radicals”, accordingly extinguish the fire.

•

Foams: This type is applied over aspirated or non-aspirated fuels. It forms a seal or foamy
blanket over the fuel and stops oxygen to reach near the fuel. Unlike powder type, foam
type fire extinguisher is used to extinguish fires without flashback.
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•

Water: It cools burning material by absorbing heat through the use of air pressurized
water. It is successful to extinguish class A fires. Unlike dry chemicals and foams based fire
extinguisher it is harmless, inexpensive and easy to clean.

•

Clean agents and carbon dioxide: These types of extinguisher displace oxygen, control
chemical chain reaction and remove heat from fire zone. This extinguisher does not leave
any remains after release which is ideal for electronics items and sensitive documents.

Extinguisher
Color

Type of Fire
Type

Solids
Flammable
(Wood,
Liquids
Paper, Cloth) Flammable

Flammable
Gasses
Flammable

Flammable
Equipment

Cooking Oil
& Fats

Water

Yes

No

No

No

No

Foam

Yes

Yes

No

No

Yes

Dry
Powder

Yes

Yes

Yes

Yes

No

Carbon
Dioxide
(CO2)

No

Yes

No

Yes

Yes

Table 2.5.2.Types of fire extinguisher
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2.5.5 Steps for using a fire extinguisher

Fig 2.5.6 Using fire extinguisher

Step 1:

Pull the pin from the top of the extinguisher for releasing locking mechanism which
discharges the extinguisher.

Step 2:

Aim the extinguisher at the base of the fire not the flame.

Step 3:

Squeeze the lever slowly. Deliver the extinguishing agent in the extinguisher. When the
lever of extinguisher is released, the discharge of extinguishing agent stops.

Step 4:

Sweep from side to side. Move the fire extinguisher to and fro by sweeping motion until
the fire is under control. Operate the extinguisher from a safe distance. Move towards
the fire when it starts to reduce.

2.5.6 Fire drills
Conducting a Fire Drill Includes Exercising the Fire Plan:
a) For separation of fire
•

Close doors

•

Use automatic sprinkler systems

b) Evacuation of immediate area
•

save anyone in danger

c) Evacuation of smoke section
•

shift workers through exit doors

•

shift workers to specific areas

Fig 2.5.7 Fire exit
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d) Prepare building and floors for mass departure
•

collect medical records of all fellow workers

•

Hearing aids, wheel chairs, walkers etc.

e) Extinguishment of fire

2.5.6.1 Fire drills record
For all required emergency evacuation drills records shall be maintained and shall include the
following information:
1. recognize of the person conducting the drill
2. Drill date and time
3. Notification method used
4. Staff members on duty and participating
5. Number of occupants evacuated
6. Special conditions simulated
7. Problems faced
8. Weather conditions when evacuating outside
9. Time required to attain complete evacuation
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Fire Drill Report
Facility Name: ______________________________________________
Address: ___________________________________________________
Date: _____________Time: _______________ Shift: _______________
24 Hour Clock

Person conducting the drill: ___________________________________
Name & Title

Fire Alarm Activation Method: _________________________________
Drill Location and simulated Conditions: _________________________
__________________________________________________________
Unusual Conditions: _________________________________________
(weather, Remodeling, Temporary exits)

Number of Occupants evacuated: ________ Total Time of Drill: ______
Fire Alarm System reset?:______Sprinkler System restored?” _______
Critique: ___________________________________________________
__________________________________________________________
Fire Alarm System tested: _____________Verified by: _______________
Monitoring company received signal at: _________ Verified by: ____________

Fig 2.5.8 Sample Fire Drill Report
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2.5.4 Tips during fire outbreak

!

s no. Instruction
1
2
3
4
5
6
7
8
9
10

On noticing a fire, immediately start shouting “fire” at top of your voice. Do not wait
for the automatic fire alarms to start ringing.
Take a fire extinguisher
Use extinguisher as per fire type :
- for general fires use water and co2 fire extinguishers
- Foam type extinguishers is suited for oil fires
- Co2 fire extinguisher is recommended for electrical fires.
Switch off all main switches during an electrical fire.
Do not try to switch off electrical equipments.
Cut the power from the main source.
do not panic and alert the building fire department
If the fire seems to be dangerous, call the fire brigade immediately.
Make sure that the water sprinklers and other fire-fighting equipment have properly
started operating.
First priority should be to save people. Help others to safely get out of the floor
For treating serious burn injuries, it is very important to alert the nearest hospital.

Exercise
1. Assume you conduct a fire drill at work place. Prepare a report in the given format
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Unit 2.6: First aid procedures

Unit Objectives
At the end of this unit, you will be able to:
1. Know about basic first aid techniques during electric shock, burns and choking
2. Know about CPR process
3. Know about bandaging process

2.6.1 Free a person from electrocution
It may not be immediately clear, but if you think someone is suffering from electric shock, approach
with extreme caution.
Steps
Steps 1: If find someone is suffering from electric shock,
approach with extreme caution and following
first aid
Steps 2: Firstly take the suffered person away from the
electricity source as fast as possible. Turning
off the electric supply of machine is the best
Fig 2.6.1 Saving person from electrocution

method for doing this.
Steps 3: If this seems impossible, remove the person

from electricity source by using a piece of wood or insulating materia
Steps 4: Don’t touch the victim getting the electric shock because you could also get shock too.
Steps 5: After successful executing the victim from the electricity source, call the ambulance, if
victim is unconscious. Give first-aid to victim till the time ambulance is coming.
Steps 6: If victim is conscious and looking well, monitor its condition, as the results of shock must
not be clear immediately.
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2.6.2 First aid victims in case of bleeding,
burns, choking, electric shock, poisoning etc
For treating shock, burns, bleeding and wounds, electric shock, choking, eye injury, heat stroke,
hypothermia, fainting and unconsciousness, use following first-aid techniques:

2.6.2.1 Shock
Cold, weakness, unbalanced breathing, rapid weak pulse, pale or bluish lips and fingernails and
nausea are the symptoms of shock.
Steps
Steps 1: Don’t give anything for eating and drinking to victim.
Steps 2: Put down the victim on his/her back. Don’t move the victim if there’s any neck or back
injury. If find victim is unconscious or vomiting, put down on his/her side and ensure that
sufficient air is available in the room.
Steps 3: Use blankets or clothes to keep the victim warm.
Steps 4: Place the victim’s legs on a pillow.

2.6.2.2 Bleeding and Wounds
Steps
Steps 1: Cover the wound by a clean cloth and gloved hand; then apply firm and steady pressure
on wound for 5 mins at least.
Steps 2: Lift up the injured leg or arm above the victim’s heart level.
Steps 3: Secure the wound by a bandage when bleeding stops. Ensure that bandage is not fixed
too tightly—it may stops blood circulation.
Steps 4: Check person for shock.
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2.6.2.3 Burns
Chemical or Compressed Gas Burns
Steps 1: Use a drench hose and emergency shower for at least 15
mins to rinse away all residues of chemicals.
Steps 2: Cover the burn by a clean and dry cloth or special
dressing for burns.
Steps 3: Check person for shock. .
Heat or Electrical Burns
Fig 2.6.2 Saving from gas burns

Steps 1: Cool burning of skin by water.

Steps 2: Place the burned area under cold running water if the skin is not broken and gently
compress the wound by hand. Bandage the wound by a dry and clean cloth.
Steps 3: If blister appear, don’t try to break it.
Steps 4: Ointments or creams should not be applied.
Steps 5: If skin is cracked, or if injuries are severe:
- Don’t clean the coiled or eliminate entrenched clothing.
- Cover the injury insecurely with a clean, dry cloth.
- Expect tremor and extravagance accordingly.

2.6.2.4 Choking
The patient is talking and getting sufficient air; don’t restrict it if he/she tries to cough the obstruction
in the throat. If the patient can’t talk or not getting enough air, make call on emergency number.
Steps
Steps 1: Wrap your arms around the stomach and stand directly behind the victim.
Steps 2: Just above the navel and well below the ribs, make a fist by a hand. Place that fist with
the thumb and forefinger side toward you.
Steps 3: Hold the fist by other hand and pull it rapidly towards you by a slightly upward and
inward thrust. If required, repeat it.
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Fig 2.6.3 Saving person from choking

If the patient becomes insentient:
Steps 1: Put down the patient on their back.
Steps 2: If the object that is obstruct the airway is noticeable, reach a finger into the patient’s
mouth and try to bend the obstruction out of the patient’s throat, being careful not to
push the object deeper into the patient airway.
Steps 3: Rescue breathing play an important role if this is not successful.
Steps 4: If the victim is still not breathing or moving, begin chest compressions (CPR).

2.6.4 Basic techniques of bandaging
Steps
Steps 1: Make sure the person is comfortable.
Steps 2: Never lean across their body always make sure
you work from the side of the injury.
Steps 3: First clean the wound and apply the
antibacterial cream over it.
Steps 4: When the bandage is on always remember Fig 2.6.4 Bandaging injured person
keep the injured part of the body supported in the position it will be in.
Steps 5: Always use right size of bandage.
Steps 6: To check the passage easily, don’t cover fingers or toes when bandaging a limb.
Steps 7: Never wrap the bandage tight, and secure the end by folding it over and binding a knot
in the end. Safety pin, adhesive tape, or a bandage clip can be used.
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2.6.5 Artificial respiration and the CPR Process
CPR instructions
•

Check the Passage - make sure it is harmless for you to help.

•

Don’t become another patient.

CPR Steps
Steps 1: Hit and shout to get response from the Victim.
Steps 2: Minimum 30 times pump the chest – circulation.
Steps 3: At the center of the chest put the heel of one hand and your other hand on top of it. At
a rate of 100 per minute (16 compressions in 10 seconds) press chest down 2 inches.
Steps 4: Tilt head back, lift chin up to open airway - Airway.
Steps 5: Breathing - Tweak nose closed, take a normal breath, cover patient mouth with yours and
blow out your breath until you see the chest rise. One breath per 1 second. Again open
airway again if chest doesn’t rise.
Steps 6: Repeat the process until help reaches or the patient starts breathing.

Fig 2.6.5 CPR Process
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2.6.6 Correct method to move injured
people and others during an emergency
To carry injured people to medical help or rescue from further harm. In these cases, you must
consider the number of rescuers you have, the capabilities of these rescuers and the condition of
the patient that must be stimulated. Below discussion on several ways to carry an injured person:

Steps
Step 1:

Always stand on either side of the conscious patient. Grip the patient’s wrist with the
hand closest to the patient’s feet on your side.

Step 2:

To grasp the clothing on the shoulder nearest to you use
your hand and pull the patient’s arms to support them to
a sitting position.

Step 3:

If possible place the arms around your shoulders and
assist the victim to his or her feet.

Step 4:

Put your free hand about the person’s waist and let him
or her established the pace on hobbling out.

Step 5:

Support the patient for moving slowly.
Fig 2.6.6 Moving injured person
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Notes
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3. 5S & House Keeping
Unit 3.1 – Housekeeping and safety issues in industry
Unit 3.2 – 5S Safety system
Unit 3.3 – Waste management

CSC/N1335

Participant Handbook

Key Learning Outcomes
At the end of this module, you will be able to:
1. Discuss about safety issues at workplace
2. Know about 5S safety management system
3. Discuss about Housekeeping practices
4. Discuss about benefits of housekeeping
5. Know about elements of effective housekeeping
6. Know about waste management practices
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Unit 3.1: Housekeeping and safety issues in the industry

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about safety issues in the industry
2. Know about housekeeping issues in the industry

3.1.1 Safety issues in workplace
Uncovered wires, exhausted workers, poorly kept equipment. Manufacturing facilities are riddled
with risks, both hidden and out in the open. Hazards can result in serious injury or death, if don’t
know where to begin looking.
The biggest safety worries in any manufacturing setting are:
•

Hearing Protection: Hearing can be affect by noise is produce by Industrial machines if you
are uncovered to the noise on a long basis. The Occupational Safety & Health Administration
requires companies to provide hearing guard when noise levels surpass specific levels.
Protection required is depends on the sound level and the
duration of the contact.

•

Eye Hazards: 61 percent of eye damages occur in the
manufacturing, construction industries and trade a report
by the Vision Council reports. Eyes may be injured by dust,
metal, concrete and other particles throw by machines. Eyes
can burn or irritate by chemical fumes and splashes.

•

Fig 3.1.1 Hazard

Chemical Exposure: Some employees in manufacturing
units work with hazardous chemicals like workers who
produce batteries may be exposed to lead in the form of
dust or fumes. This can harm nervous, urinary systems and
reproductive with lead exposure linked to failures, seizures,
coma and death.

Fig 3.1.2 Hazardous chemicals
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•

Mechanical Hazards: There are several risks to employees while working with manufacturing
machines. Machines that have sprockets, gears, pulleys and rotating shafts pose risks of
predicament. Employees are at risk of crush injuries, when a machine has two hard surfaces
that move together. Workers at risk of cuts, punctures and severed limbs by machines that
have sharp edges or perform scissoring actions. If a machine has cables or hoses then
employees are also at risk of trip-and-fall accidents.

Fig 3.1.3 Mechanized hazard example

•

Fire Hazards: In manufacturing, heat and flame can produce by the tools and equipment,
which cumulative the risk for fires. Employees should aware of where to find fire
extinguishers and how to rescue the facility immediately in the event of a serious fire.

Fig 3.1.4 Fire hazard example
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•

Carbon monoxide poisoning: In manufacturing industries, blast furnaces and converters
generate huge amount of gases. Once dust has been removed, these gases are used as fuel
resources and some are use as raw materials and supplied to chemical plants.
Carbon monoxide poisoning can cause by leakage from the top or inside body of blast
furnaces and from the plant gas pipelines. Especially during repairs such poisoning ccurs
during work around blast furnaces.

•

Dust and fumes: During the manufacturing
process, at many points dust and fumes are
generated. Dense fumes released during the use
of oxygen can cause lung diseases. Contact with
silica is also a danger for the workers and cause
serious infections and injuries.
Fig 3.1.5 Dust and Fumes
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Unit 3.2: 5S Safety system

Unit Objectives
At the end of this unit, you will be able to:
1. Know about 5S Safety system
2. Discuss about essential elements Housekeeping
3. Discuss about good housekeeping practices

3.2.1 5S Safety management system
What is 5S?
5S is a fundamental, systematic, basic, approach for quality, productivity and safety improvement.
5S (Japanese Philosophy) is the name of a workplace organization procedure. 5S is created by a list
of five Japanese words: seiri, seiton, seiso, seiketsu, and shitsuke. 5S system is implemented for
organizing the workplace for increasing effectiveness and efficiency by maintaining the area and
items, storing the items used, and sustaining the new practices.

Fig 3.2.1 5S Safety system
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Objectives of 5S:
•

The Manufacturing Process to be standardize

•

Tools can be search in very less time.

•

By 5S the quality of products and Service is improve

•

Production can be increase by the use of 5S.

•

Focus on safety and health

Phases of 5S:
Japanese English
term
Term

Seiri

Sort

Seiton

Set

Seiso

Shine

Seiketsu

Standardize

Meaning in Japanese Context
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Dispose off unnecessary items or properly remove.
Do work simply by removing obstructions.
Stop buildup of needless things.
Calculate necessary items for costing and other factors.
Remove all parts not in use.
Separate unwanted items from the workplace.
A skilled supervisor is requiring for checking on regular basis.
Define a red-tagged area to keep unnecessary items.
Waste removal.
For items to be easily available arrange them all properly
By arranging work station in such a way that all tooling /
equipment is in close proximity that can avoid loss and misuse of
time.
Make simple to identify and pick up essential things
Work on first come and first serve basis method
This makes the workflow easy and smooth
All work should be complete on regular basis
Workplace should be completely clean and clear
Stop weakening of machinery and equipment
Keep workplace safe
Keep work place clean
If someone isn’t familiar to the environment must be able to find
problems in 5 seconds within 50 feet.
Regulate the best practices in the work area.
Keep high standards at workplace organization at all times.
Keep neatness. Keep everything in order and according to its
standard.
Everything in its right place.
Every process has a standard.
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Shitsuke

Sustain

•
•
•
•
•

To maintain in working order
Also translates as “do without being told”
Regular audits to be perform
Discipline and Training
Goal oriented process is training. Its resulting feedback is
necessary monthly

Table 3.2.1 5S Safety system

3.2.1.1 Advantages of 5S
•

If equipment and tools are properly placed in organized work areas

•

Items can be visible very easily.

•

It leads to greater workstation efficiency and mass production

•

To greater well-being and amplify motivation workplace should be clean and tidy

•

Time saving

•

Quick recovery

•

Minimization in mistakes & accidents

•

Increases workspace

•

Constant enhancement in work quality

•

Smooth working no obstruction

3.2.1.2 5S Audit
Purposes of conducting regular 5S audits are:
•

Evaluation of 5S standards for industry.

•

To fix what is wrong! - note and address non-compliance.

•

Give a official chance to suggest improvements.

The Basic Steps:
•

Plan for the audit. Divide the workplace into several areas for successful audit reviews.

•

Based on the standards set during audit, make a list for every area. Find out the list of
known problems in each area. From the initial 5S sweep, this may include:
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•

Need of repairing machines

•

Rack of tool

•

Signages on tool racks or storage shelves; cabinets and “keep clear” markings on
instruction pages or corridors.

•

Equipment and materials which were not cleared instantly.

Three key tasks has to be done during the audit
1. Find out whether known difficulties have been addressed:

2

•

Lubricants are still leak from this machine?

•

People are not walking under crane, is the warning sign in place?

•

Why outdated drill press is still in the workshop?

Look into the standards is being met:
•

Are tools left on work tables?

•

From the tool rack is something missing?

•

Is dirt collecting anywhere?

•

Are safety labels visible and readable?

3. To be noted that what has not yet been standardized – Most imaginative and hard section, it
may include seeing what is missing in an area that seems neat:
•

Why is there no sign over the well-ordered stack of work-in-process materials on that
shelf?

•

Tools that are not yet labeled.

3.2.2 Housekeeping practices
Workplaces hazards can be eliminate by effective housekeeping and by completing the job securely.
Poor housekeeping and hiding hazards can cause frequent disasters which can cause injuries.
Cleanliness doesn’t mean housekeeping. Housekeeping includes keeping work areas tidy and
arranged; keeping floors free from slips and falls; waste material cleaning and no fire risks. It also
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involves attention on other things like markings on stairs, proper storage facilities etc. Good To
prevent accidents, proper housekeeping is a basic step.

Fig 3.2.2 Workshop housekeeping

3.2.2.1 Purpose of workplace housekeeping
Accidents are cause due to poor housekeeping, such as:
•

Neat and clean movable objects i.e. stairs

•

Hitting by dropped items

•

Slipping because of wet and dirty surface

•

Hitting due to poorly stacked objects

•

Cuts and wounds on hands or other parts of body parts because of projected wire and
nails.
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3.2.2.2 Benefits of good housekeeping practices
Efficient housekeeping results in:
•

Proper handling and flow of material

•

Less falling and slipping accidents

•

Less fire hazards

•

Hazardous substances e.g. dusts, vapors exposures to lower worker

•

Better inventory management of tools and equipments

•

Well maintained and clean equipment.

•

More hygiene conditions

•

Space utilization is more efficient

•

Reduced property damage due to improvement in preventive maintenance

•

Improved efficiency because it is easy to find tools and materials.

3.2.2.3 Elements of an effective housekeeping program

Fig 3.2.3 Dust removal

Dust and Dirt Removal
Proper working of exhaust ventilation systems for collection of dirt, dust and chips adequately at
workplace. Use vaccum cleaners for cleaning of light dust and dirt. To clean machinery, ceilings,
walls and other hard to clean places, special fittings are made to clean dust and dirt.
To reduce the amount of air dust, use sweeping compounds or dampen the floor before sweeping
of floor.
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Surfaces
Spilled liquids and oil needs cleaning; because of poor floor
conditions. Accidents may happen due to accumulation
of dust, chips and shavings. To prevent accumulation,
regularly clean trapped dust, chips and shavings. Antislip flooring is used where areas that cannot be cleaned
continuously, such as entrance ways.

Fig 3.2.4 Surface cleaning

Maintain Light Fixtures

Light levels are reducing by dirty light fixtures. Lighting efficiency can improve by clean light fixture.
Aisles and Stairways
Aisles are the passages that allow movement of people, product and materials. Avoid use of stairs,
don’t take shortcuts and pass through risky area.
Always keep stairs clean and clear. Don’t use them for temporary storage of materials.
Spill Control
Spills can be controlled before happening by doing proper maintenance.
Clean and maintain machines and equipment regularly. Where you find
oil spills; place guards and drip pans for protection. Clean the spill right
away, if found anywhere at the workplace.
Use cleaning chemicals or absorbents for wiping the greasy, oily or other
liquid spills.

Fig 3.2.5 Slip warning sign

Tools and Equipment
Housekeeping of tool storage area is very important i.e. tool rack, tool room etc. Tools require
appropriate fittings with locations and labels marked on it in
tool storage area.
Regularly inspect, repair and clean all tools. If found any
damaged or worn tools, remove them and marked as out of
service.

Fig 3.2.6 Oil spill cleaning

Maintenance

Maintenance is most important element of good housekeeping. Repairs involve keeping machinery
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and equipment in harmless, well-organized order. Damaged doors,
broken windows, broken floor surfaces and defective plumbing
can make a workplace look abandoned; these conditions creates
accidents and disturb work practices. So, damaged items should
replace as quickly as possible.
Waste Disposal
Good housekeeping require regular collection, grading and
sorting of waste. Separate the materials from waste which can Fig 3.2.7 Storage of tools
be recycled and reuse.
For systematic waste gathering and disposal,
place the bin containers, near the place where
waste is generated most.
Storage
Give at least one meter of clear space to stored

Fig 3.2.8 Waste management

materials from the spray heads.
Materials should be store away from fire equipment, stairs,
aisles, exits, or first aid stations. Clear marking should be
there in all storage areas.
Store toxic, combustible and other hazardous materials
should in designated containers and areas. Storage facilities
should meet all necessities and guidelines of environmental Fig 3.2.9 Material storage
and occupational health and safety.
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Exercise
1. Prepare a housekeeping checklist of your training center
If housekeeping meets standard then sign (√) or not then sign (x). Also give your comments if not
meeting standard
Particulars
Aisles
• Clean
• Well-marked
Exits and entrances
• Clear
• Well-marked
• Free of ice, snow, water, other obstructions
Hand and Portable Tools
• Properly stored when not in use
Fire Fighting Equipment
• Clearly marked
• Accessible
Floors
• Clean
• Clear
• Well-drained
Ladders
• In good condition
• Free of grease/oil
• Secure when in use
Lighting
• Adequate
Machines
• Clean
• Clear
• In good condition
Signs, Tags
• Adequate
• Appropriate
• Clean
Stacking and Storage
• Aisles clear
• Stacks stable, secure
• Well labelled
• Area clean and clear
Stairs
• Non-slip tread
• Clean
• Clear
Ventilation System
• Clean
• Clear
Waste Disposal
• Adequate number of bins
• Separate and approved containers for oily
rags, flammable scraps, etc
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Notes
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1 = Very little compliance

2 = Some compliance

1

1

0

0

1

1

0

0

1

0

2

2

2

2

2

3

3

3

3

3

4

4

4

4

4

Comments

Comments

Comments

Comments

Comments

4 = Total compliance

Date _______________________

3 = Significant compliance

Department___________________

Determine what is needed and remove the rest.
Have all the necessary items (tools, machines etc.) been removed ?
Does the inventory include any part that is not required?
All tools and equipment are located in the most convenient location?
Do cupboards, storage cabinets and shelves, have been sorted?
Is the quarantine area properly managed?
A place for everything and everything in its place……….no searching
Are shelves and storage areas clearly defined with location indicators?
Are shadow boards and other storage systems used where possible?
Are walkways and work areas clearly defined and unobstructed?
Are personal belongings stored in lockers provided?
Is all safety equipment in place and up to date?
Cleaning and looking for ways to keep it clean
Floors - Are they kept clean, tidy and in good state of repair?
Machines and tools – Are they free from dirt, visible leaks and spillages?
Bins - Are they properly maintained and emptied on regular basis?
Is anyone responsible for routine inspection/maintenance?
Do operators regularly sweep up and clean down machines and tools?
Make standards obvious and maintained
Is stock control established, obvious and in use?
Is everyone aware of their responsibilities and department flow?
Is information to carry out daily routine work clear and in use?
Are improvement ideas being generated and regularly acted on?
Are the standards for the first 3S’s clear and up to date?
Maintain high standards and constantly seek to improve
Are checklists available and being used?
5S board – Is this up to date and regularly reviewed?
Have improvement suggestions from last month been acted upon?
Training - Is everyone adequately trained?
Education – Can everyone in the area explain the 5S?

0 = No compliance

5S Audit Form

SORT

SET IN
ORDER

SHINE

STAND
ARDISE
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SUSTAIN

Completed By________________
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2. Do the 5S audit of your training center and fill the form given below
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Unit 3.3: Waste Disposal

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about waste management
2. Know about importance of waste management
3. Know about waste management methods

3.3.1 Waste management
Waste management is gathering, transport,
recycling, processing and disposal of waste
materials. Waste management is carried
by recovering resources from waste
materials.
It involves waste substances (i.e. gaseous,
solid,

liquid

or

radioactive),

expert

personnel and different methods of

Fig. 3.3.1 Waste management

management.
Classification of wastes typically as follows:
•

Garbage i.e. decomposable waste

•

Rubbish: paper, wood, cloth i.e. combustible in nature and metal, glass, ceramics i.e. noncombustible in nature and non-decomposable wastes

•

Ashes

•

Sewage-treatment solids: material reserved on settled solids, biomass sludge and sewagetreatment screens

•

Industrial wastes: like chemicals, paints etc.

•

Mining wastes: slag heaps and coal refuse piles
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Industrial waste can be of two types:
1. Non-Hazardous waste – It can be reused, sold or disposed without any legal consent. e,.g.
paper, wooden scrap etc.
2. Hazardous waste – There are authorized waste disposal plants by Pollution control board of
each state. The organization must collect and send this waste to authorized waste disposal
plants for disposal. E.g. Paint, Rockwool, Ceramic blankets etc.

3.3.2 Elements of waste management strategy
Good waste management involve much more than ensuring that wastes are safely and legally
disposed of. A typical strategy for the management of industrial waste might contain the following
elements:
•

Current waste management procedures and primary audit of wastes produced.

•

Risk assessment to find that stowage and handling procedures does not possess any health
or environmental risk.

•

Identification of options for reuse, waste reduction, recovery assessment and recycling of
waste.

•

Identification of best practicable environment! There should be an option for dumping of
waste and residues.

•

Selection of the contractor offering the best service and audit of potential waste
management contractors.
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3.3.3 Methods of waste management

Fig. 3.3.2 Segregation of waste

1. Segregation
Building materials, plastics, glass and waste from the site work could take a really long time period
to decompose. This is the actual reason, why waste separation using container unit is so necessary.
Thus, it is very required to maintain green practices so waste management should be done
with proper segregation. Thus we make sure to assist you in eliminating hazardous waste from
compostable organic waste, non-hazardous solid waste, recyclable materials and other regulated
material.
2. Composting
this process waste turns into organic compounds that can use to feed
plants. In terms of the environment advantages this is actually beneficial
technique. By the use of this method, it’s easy to turn unsafe organi
products into safe compost.
Fig. 3.3.3 Composting waste

3. Burning
If your approach is not towards disposing materials and other wastes,
then burning method will be a good approach for you. If waste is biodegradable or cannot produce hazardous gases after burning, you can
burn the waste.
Fig. 3.3.4 Burning waste
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Exercise
1. Tripping over objects can be reduced by ……………………………………………………….
2. Which is not the element of effective housekeeping
(a) Waste disposal

(b) Cleaning

(c) Machining

(d) Spill control

3. Spilled oil can be the cause of an accident. True or False
4. Which phase of 5S are you in when you clean machines, windows, floors etc.
(a) Sort

(b) Set-In-Order

(c) Shine

(d) Standardize

5. Which is not a benefit of Sort?
(a) Reduce the waste of searching

(b) Reduced set-up times

(c) Increased productivity

(d) Improved machine dependability

6. In the Set-In-Order phase, where should tools be stored that are used daily?
(a) In personal tool boxes where they won’ t be stolen
(b) At the point of use
(c) Where the supervisor can keep an eye on them
(d) In a company owned locking cabinet
7. The most serious environmental effect posed by hazardous wastes is
(a) air pollution.

(b) contamination of groundwater.

(c) increased use of land for landfills.

(d) destruction of habitat.

8. Which of the following is not a primary contributor to the greenhouse effect?
(a) carbon dioxide

(b) carbon monoxide

(c) chlorofluorocarbons

(d) methane gas

9. In a health and safety context, a hazard is:
(a) Anything that could result in a psychological injury.
(b) Anything with the potential to result in an injury or illness.
(c) The likelihood of someone being injured in the workplace.
(d) Anything that could result in a physical injury.
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Unit 4.1 – Introduction
Unit 4.2 – Presentation of engineering drawings
Unit 4.3 – Standards of drawing
Unit 4.4 – Sectional views
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Discuss about engineering drawing
2. Discuss about presentation of engineering drawing
3. Know about drawing projections
4. Know about orthographic projection
5. Know about 1st angle and 3rd angle projection
6. Discuss about drawing standards
7. Know about types of lines
8. Know about drawing sheet size standards
9. Discuss about dimensions
10. Discuss about sectional views
11. Know about full section view
12. Know about half section view
13. Know about auxiliary section
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UNIT 4.1: Introduction

Unit Objectives
Towards the end of this segment, you will be able to:
1. Discuss about basics of engineering drawing
2. Know about classification of drawings

4.1.1 Introduction of engineering drawing
Engineering drawing: It is a graphical language utilized by specialists and other specialized faculty
related with this profession. The reason for engineering drawing is to pass on graphically the thoughts
and fundamental data for the development or examination of structures, machines or frameworks.
These are point by point technical drawings drawn precisely and accurately. These are line drawings,
drawn with the guide of numerical instruments by recording and transmitting the specialized data.
They provide accurate and entire explanation of machines or machine components which have to
fabricate or manufacture.
•

Technical drawings can’t sow the actual view of articles as
they appear to the eye.

•

Drawings do the utilization of many particular symbols and
traditions keeping in mind the end goal to transmit specialized
data unmistakably and precisely.

•

To learn and accurately translate specialized drawings, you
have to familiarize with the essentials of specialized drawing.

Fig 4.1.1 Machine block

4.1.2 Need for correct drawings
Any specialized individual must be clear while creating the drawings, meaning and interpretation
should be correct, otherwise confusion can rise. In various agreements, the drawing is a formal
report. The success and failure of a structure relies on the clarity of points given in the drawing.
There should not be any scope for any confusion even by accident in the drawing.
It is not possible to create the vehicles/machines on a large scale where various assembling and
sub-assembling are included, without clear, right and precise drawings. To accomplish this, the
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specialized individual must pick up a careful learning of both the standards and accustomed
practices of draughting. If these practices are not accomplished properly, the drawings arranged
by one may cause unavoidable delays and costs during production in workshop.

4.1.3 Classification of drawings
1. Machine drawings: It is relating to the parts of machine or segments. It is exhibited by

various orthographic perspectives, the state of the segment and size is completely clear.
Machine drawing is classified into part drawing and assembly drawing. Below example
shows a machine drawing Fig.

Fig 4.1.2 Machine drawing

2. Production drawing: Working drawing is indicate as production drawing. It outfits every

dimension and finishing procedures, like surface finish, heat treatment, lapping, sharpening
etc., to instruct the expert in workshop for producing the part. Mentioning of used material,
required amount of parts for the collected unit, etc. should be there in the title.
Ordinarily one component will be made at a time, so production drawing of every section
should be prepared on a distinct page. In few circumstances, at times the drawings of
associated segments might be mention on a similar sheet. An example of a production
drawing is shown in Fig.
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Fig 4.1.3

Production drawing

3. Parts drawing: An elaborated drawing of an element to make manufacturing easy, parts

drawing is used. Each one of the procedure of graphic presentation must be taken into the
consideration and the standards of orthographic projection to convey the subtle elements in
a part drawing. A part drawing with production points of interest are appropriately known as
a working drawing or production drawing.
4. Assembly drawing: An assembly drawing demonstrates the different parts of a machine in

their accurate working areas. Few examples of these drawings

Fig 4.1.4 Assembly drawing
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i.

Design assembly drawing: For designing a machine, firstly design assembly drawing is
required for envisaging the machine performance, shape and clearance of parts.

ii. Detailed assembly drawing: This drawing is generally used for simple machines having
small number of simple parts. All information and measurements required for forming
and assembling of machine is given on this drawing. Separate views and fitting of parts
together is also shown in this drawing.
iii. Sub - assembly drawing: Many assemblies before assembling require separate parts
and pre-assembled components. These pre-assembled parts are called sub-assemblies.
Sub-assembly drawing is utilized to show the assembly of parts of complex machines
like diesel engine fuel pump, lathe tail-stock, carburetor, etc.
iv. Installation assembly drawing: This drawing shows dimensions and position of
necessary parts. It also shows total dimensions of assembled part. This drawing shows
correct working position of all machine parts and also gives necessary information
required for machine assembly.
v. Assembly drawing for catalogues: Special assembly drawings are used for company
catalogues. These drawings demonstrate just the relevant points of interest and
measurements that would intrigue the potential purchaser. The overall and principal
dimensions shown in figure and shows a typical catalogue drawing.

Fig 4.1.5 Catalogue drawing

vi. Assembly drawing for instruction manuals: These drawings as assembly drawings
are to be utilized when a machine, transported away in collected situation, is knocked
down with a specific end goal to check every one of the parts before reassembly
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vii. Exploded assembly drawings: At times, exploded pictorial perspectives are provided
to meet guideline manual prerequisites. These drawings by and large are placed in the
parts list area of a company direction manual. Fig. demonstrates drawings of this sort
which might be effectively seen even by those with less involvement in the perusing of
drawings; in light of the fact that in these exploded views, the parts are situated in the
arrangement of assembly, yet isolated from each other.

Fig 4.1.6 Exploded assembly drawing

viii. Schematic assembly drawings: It is exceptionally hard to comprehend the working
standards of complicated machine, just from the assembly drawings. Schematic portrayal
of the unit encourages simple comprehension of its working standard. It is an improved
outline of the machine or of a framework, replacing every one of the components, by their
individual traditional representations. Fig. demonstrates the schematic portrayal of of a
gearing graph.

75

Participant Handbook

Fig 4.1.7 Schematic assembly drawing

ix. Machine shop drawing: For finishing operations, forgings and uneven castings are move
to machine workshop. Machine shop drawing only gives information about machining.
In view of a similar standard, one may have forge shop drawing, sheet metal drawing,
pattern shop drawing, etc.

Fig 4.1.8 Machine shop drawing
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Unit 4.2: Presentation of engineering drawing

Unit Objectives
Towards the end of this segment, you will be able to:
1. Discuss about various drawing projections
2. Discuss about orthographic projection views
3. Know about concept of quadrants
4. Know about 1st angle and 3rd angle views

4.2.1 Presentation of engineering drawing
Engineering drawings can be present in following ways:
1. Axonometric (Pictorial) Projections
2. Orthographic projections

Axonometric (Pictorial) Projections
When three dimensions (3-D) are used to draw an object, i.e. object is visible from all three sides
in one drawing, this type of projection is called axonometric projections. Usually single drawing is
prepared.
o

Their extensive use is in creative drawing.

o

A three dimensions (3-D) view (i.e. at the same time it shows all three aspects of object i.e.
length, width and height).

o

By enabling the observer to see three of its sides and also its three general measurements.

o

The explanation of its shape should be correct and complete, especially as connected to its
spaces on the basement is inadequate.

Currently used standards for axonometric projections are:
•

Dimetric Projection: In dimetric projection, dimensions of two axes shown are of TRUE
SIZE. Dimension of third axis shown is HALVED. Dimetric projection is considered mostly for
those projections, where preference is given to one view of object over other two views
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Fig 4.2.1 Dimetric projection

Isometric Projection
In this projection, dimensions of all three axes shown are of TRUE SIZE. When all the three views of
object have equal preference, then isometric projection is preferred.
Example: Cube of length L
L
L
True

L

Size

30 o

30 o

Fig 4.2.2 Isometric projection

Orthographic Projections
In basic engineering drawing, orthographic projection method is used. Here in industry to
communicate technical information through engineering drawing, we generally use orthographic
views (OV) instead of pictorial views.
•

OV records the exact shape of objects.

•

OV only shows one side of an object and overall dimensions of two and its two-dimensional
(2-D) drawing.

•

At least couple of OV is needed to demonstrate the object in 3-D and to illustrate its
complete shape.

So, here we are going to only study about orthographic projections.
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4.2.2 Orthographic projection
Orthographic drawings are the establishment of technical and machine drawings. These drawings
generate complete data for development and repair, and in addition exhibit the object in its actual
extents i.e. its size and shape. The orthographic projection demonstrates the object like it views from
the front, right, left, base, top or back, as per the projections in first-angle or third-angle projection.
Third angle orthographic projection is standard projection for every single mechanical drawing.
Orthographic projection is the technique for speaking to the correct state of an object in at least two
perspectives, on projection planes commonly at right angle position to each other or by drawing
perpendiculars from object to planes.

Fig 4.2.3 Plane of projection

One of these perspectives is alluded to as the “plane” or top view, which describes the object
as it shows up from specifically overhead. Other view is known as the “elevation” or front view,
which describes the object as it shows up specifically from the front. Still another, assigned as “side
elevations” or side view, supplements the top and front perspectives by giving data not given in
these perspectives.

Fig 4.2.4 Orthographic projection views
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View arrangement: Concentrate the course of action of the three perspectives in figure. The front
view is the starting point of drawing. Front view is chosen as base view because it highlights the
important attributes of the object. The right side view is anticipated straightforwardly to right of the
front view. Top view is placed over the front. It is subsequent to concentrate each view, attempt to
envision or picture the presence of the object.

Principal Plane Line: Drawings are divided into zones. Each zone of drawing carries OV, combine with
the symbols and data needed to draw that view. The zones are isolated by principle plane lines which
are also known as crossed (90°) development lines. These lines are like a coordinate system. These
lines are excluded in completed drawings. Principle plane lines are characterized as shown in fig.

Fig 4.2.5 Principle plane of line

For example: Orthographic views of a cylinder are
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Fig 4.2.6 Orthographic views of cylinder

To understand how to draw these views, first we need to understand the planes of projection and
concept of quadrants.

4.2.2.1 Concept of Quadrants
See the projection of cylinder in all the four quadrants as shown

Fig 4.2.7 Projection of cylinder in four quadrants
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•

If we imagine the projection in 1st quadrant, then it is called 1st angle projection.

•

If we imagine the projection in 2nd quadrant, then it is called 2nd angle projection.

•

If we imagine the projection in 3rd quadrant, then it is called 3rd angle projection.

•

If we imagine the projection in 4th quadrant, then it is called 4th angle projection.

For basic engineering drawings; two guidelines are regularly being used in orthographic projection;
the first angle projection also known as European projection and third angle projection also known
as American projection. Perspectives are indistinguishable in both techniques for projection with
the exception of their relative positions on the drawing paper. So, let’s understand them:
1st angle Projection – Rotation of Planes
In 1st angle projection, the front view is reference VIEW
and other views are drawn as “shadows” of that view. For
example, the left hand side view is drawn on the right side
of front view. So, the top view (plan) is drawn at the base
Fig 4.2.8 1st angle projection

of front view, and so on.
Step 1: Rotate the Horizontal Plane Clockwise through 900.

Step 2: Rotate the planes clockwise through 900 to face the observer.

3rd angle Projection – Rotation of Planes:
In 3rd angle projection, the front view is the premise (similarly
as before) however other views are drawn as “reflections” of
font view. In this projection, the left hand side view is drawn
on the left hand side of front view. Additionally, the top view
(plan) is drawn over the front view.

Fig 4.2.9 3rd angle projection
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Step 1: Rotate HP through 900 in the clockwise direction
Step 2: Rotate the planes through 900 in the clockwise direction to face the observer
For example: The Left Hand Side View (LHSV), Top View (PLAN) and the Front View (FV), and of the
below object

In 1st angle projection is:
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In 3rd angle projection is:

Fig 4.2.10

Example of 1st angle and 3rd angle projection

4.2.2.2 Tips for drawing the sketches
For drawing technical drawings, some tips given are:
•

Visualize Object: Visualize the definite and clear picture of object in mind, and then a
decent graphical picture can be created.

•

Determine Views: The perspectives might possibly be the same with respect to a scale
drawing; e.g., the thickness or state of the line can be utilized to draw a view.

•

Determine Size: Determine the size of sheet of paper for portraying the object. Size of the
sheet should be enough to show all details the object, however permit a lot of space for
measurements, notes, and particulars.

•

Locate Center Lines: When going to start drawing, always locate the inside lines of object.

•

Block in Main Outlines: Check the extents of width to height in drawing. Select one edge of
the object as a unit and assess the proportionate lengths of alternate edges.

•

Complete Detail: Once the primary blueprint is acceptable, fill the points of interest for
right extent.

•

Dimension Lines and Arrowheads: When the state of the object has been drawn completely,
then include the measurement arrowheads and lines. Don’t make any estimation until the
work is finished.

•

Dimensions: Now embed the measurements on the drawing. These measurements can be
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obtained by a steel cable. Take all estimations from completed surfaces.
•

Titles and Notes: Titles and notes should be embedded together with the date mentioned
on sheet.

•

Check: Make a last check after completing the draw. Do it carefully.

Notes
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Unit 4.3: Engineering drawing standards

Unit Objectives
Towards the end of this segment, you will be able to:
1. Discuss about drawing standards
2. Know about line types used in drawing
3. Know about drawing sheet size standards used
4. Know about dimensioning standards

4.3.1 Engineering Drawing Standards
Engineering drawings, being one of the many types of specialized form of exchanging information,
need to satisfy some acknowledged guidelines. There are different national, multinational and
worldwide principles, however the present pattern in many nations is to follow (receive) the ISO
gauges.
What are Drawing Standards?
•

Following Standards help in easy understanding of drawings across the country

•

Bureau of Indian Standards (BIS) provides the standards for technical drawings

•

Examples


IS 919 (Part 2) : ISO system of limits and fits



IS 10714 : General principle of presentation o technical drawings



IS 10718 : Method of dimensioning and tolerance cones on drawing

4.3.1.1 Drawing Sheet Sizes
ISO most prescribed paper sizes for specialized drawings are known
as A-FORMATS. Different arrangements, similar to the B-Series, are of
lesser significance. In the A-Format arrangement, the biggest size is
A0. The extent of an A1 paper is a large portion of the measure of A0
while A2 is a large portion of the span of A1 et cetera. Small sized A Fig 4.3.1 Drawing sheet sizes
design papers (i.e. A5, A6, and so on) are once in a while utilized for specialized drawings.
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Designation

Size of the Sheet

Size of Frame

A (mm)

B(mm)

C(mm)

D(mm)

A0

841

1189

791

1139

A1

594

841

554

804

A2

420

594

380

554

A3

297

420

267

390

A4

210

297

180

267

A5

184

210

Table 4.3.1 Standard drawing sheet sizes

4.3.1.2 Lines
In technical drawings, various type of lines and line styles are used to provide the desired
information. These lines differ in thickness and style.

Fig 4.3.2 Different drawing line styles
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•

Visible – these are sequential lines used to represent edges which can be seen directly
from a specific angle?

•

Hidden – these lines are used to represent edges which can’t be seen directly.

•

Center – These lines are used to represent the axes of circular features. These lines are long
and short dashed.

•

Cutting plane – are lines that used to define sections for section views, these are thin and
medium dashed lines, or also thick, long and double short-dashed lines.

•

Section – These are thin lines, represent section views which results due to cutting of
object. These are also known as “cross-hatching.”

•

Phantom – These lines indicates feature or component of the assembly which is not the
described part or assembly. These lines are alternately long and double short-dashed thin
in shape.

4.3.1.3 Dimensioning
The need of dimensioning is to give an accurate and entire explanation of an object. A total
arrangement of dimensions will allow just a single interpretation expected to develop the part.
Dimensioning should follow these procedures:
1. Accuracy: values provided should be exact.
2. Clearness: suitable positioning of dimensions.
3. Completeness: not anything should be forgotten and copied.
4. Readability: for legibility, suitable quality of line is used.
Through the usage of dimensions, the appropriate sizes of features are expressed. Distances might
be shown with either of two accepted forms of dimension: ordinate and linear.
•

In linear dimensioning, two parallel lines, also known as “extension lines,” separated at the
distance between two components, which are shown at every element. A line perpendicular
to the extension lines, known as “dimension line,” is appeared between and ending at the
extension lines. The distance is shown in numerical form at the midpoint of the dimension
line.
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•

In ordinate dimensioning, an origin is established between one horizontal and one vertical
extension line for the complete object view. The small circles placed at the ends of these
lines shows the origin of line. Measurements along the x- and y-axes are shown by these
extension lines, with the distances written in numerical form at the ends of these lines.

The Basics: Definitions and Dimensions
The dimension is defined as a thin line which is broken from the center to permit the position of
the measurement value and arrowheads is at each end of line.

Fig 4.3.3 Dimensioned Drawing

The length of an arrowhead is around 3 mm and width is 1 mm.
An extension line is a line which extends towards the object from measurement line. Primary
dimension line should be 12 mm approx. away from object.
To connect a measurement with a specific territory a leader line is used. A thin line is used for
leader liner.
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Fig 4.3.4 Example of appropriate and inappropriate dimensioning

Leader lines give indication or comments about the particular area. If space is limited, black dot
can be use as an alternate of arrowheads. As shown in drawing, there are two similar holes, the 2x
notation is used for representing the dimension of circles together.
Where to mark dimensions in drawing
Always place the dimensions on the face which defines the details more clearly. Example in figure
is showing proper and wrong positioning of dimensions.

Fig 4.3.5 Simple Object

To understand what is dimension all about, start with a basic rectangular piece. In this object,
only three measurements are required to define it totally. There is not enough choice of space for
placing the dimensions.
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Fig 4.3.6 Surface datum example

We need to settle on a few decisions when we measurement a piece with a cutout or notch. It is
normally finest to measurement from a typical surface or line. All of this is define as the datum line
of surface. This wipes out machining errors or the expansion of measurement which is originate from
“series” or “chain” dimensioning. Always note that on the datum surfaces how the measurements
start. For whatever length of time that we are consistent, it has no effect.

Fig 4.3.7 Exampled of a dimensioned hole

Fig 4.3.8 Example of a directly dimensioned hole
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The left side of the object part is used to mark dimension. The Ø stands for “diameter”.

Fig 4.3.9 Example of a directly dimensioned

At the point when the left half of the square is “radiuses”, we break our set of rules that we should
not copy measurements. Total length can be obtained by curve radius, given on the left side.

Fig 4.3.10 Magnifying glass

Generally, on bottom of paper, information about measuring system used i.e. inch or millimeter
and scale of drawing also has to be mentioned.
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Fig 4.3.11 Allen keys

About the horizontal centerline this drawing is symmetric. For symmetric items a centerlines
(chain-spotted) are used, and furthermore for the focal point of holes and circles. We can measure
straightforwardly to the centerline. Now and again this technique can be clearer than quite recently
dimensioning between surfaces.
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Unit 4.4: Sectional views

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about sectional views
2. Know about full section view
3. Know about half section view
4. Know about auxiliary section

4.4.1 Sectional views
Careful selection of orthographic views can reveal the outer features of even the most entangled
items. But there are some objects with complicated inside details when constitute by hidden lines,
may not viably reveal the genuine inside details. By representing to at least one of the views, this
can be overcome.
For predicting the object a sectional view is used, the segment plane being extracted by though cut
by a cutting plane and the bit between the observer. Fig. a. the slicing plane going through an object
and Fig. b, exposing the inside details by the two halves drawn separatly.

Fig 4.4.1 Principle of sectioning
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4.4.2 Full section
Full section or sectional view is obtained with the supposition that the cutting plane totally cuts
the object. Fig. a. demonstrates full section view of the object from the right. The sectioned view
gives all the internal points of interest, superior to the unsectioned see with spot lines for interior
details (Fig. b). The cutting plane is demonstrated to by its trace (V.T) by seeing from the front (Fig.
c) and the sight direction to acquire the lots of view are shown by the arrows.

Fig 4.4.2 Sectioned and un-sectioned views

It might be noticed that, so as to get a sectional view, just a single portion of the object is envisioned
to be extracted, but is not really indicated extracted anyplace except in the sectional view. Section
hatching or lining is utilized to signify the sectional view of parts of object which are cut by the
plane. This sectional view should contain the visual parts behind the cutting plane.
Underneath figure speaks to the right and wrong methods for signifying a sectional view. Areas
are utilized basically to swap unseen line portrayal; henceforth, when in doubt, hidden lines are
excluded in the sectional views.

Fig 4.4.3 Incorrect and correct sections
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4.4.3 Half section
For symmetrical objects, half sectional view is recommended. In half section, a single quarter of
an object is extracts by the cutting plane. For a symmetrical object, both outside and inside details
of similar view are specified in half sectional view. In half sectional view, neglecting hidden lines is
a beneficial practice. Fig. a. is showing an object, which have cutting plane in position for getting
a front side half sectional view and the top view for second half section. Fig. b demonstrates two
sections drawn separated, uncovering the inward details in the sectioned part. Fig. c. shows front
of half sectional view. It might be noticed that to isolate the halves of the half section a centre line
is used.

Fig 4.4.4 Half sectional views

4.4.4 Auxiliary section
These sections might be utilized for enhancement of essential views of orthographic projections. Auxiliary plane projects
sectional view, which is inclined on planes of projection and
shows cross-sectional shapes like ribs, arms, etc. As given in fig.
to get an auxiliary section X-X an auxiliary cutting plane X-X is
used.

Fig 4.4.5 Auxiliary sectional views

4.4.5 Example of section
The isometric view of a machine block is shown in below figure and (i) front view, (ii) top view and (iii)
the left side view of the sectional view.
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Fig 4.4.6 Example of sectional views
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5. Limits, fits and
tolerances
Unit 5.1 – Limits
Unit 5.2 – Fits
Unit 5.3 – Tolerances

CSC/N0402

Participant Handbook

Key Learning Outcomes
Towards the end of this module, you will be able to:
1. Discuss about limits
2. Know about limit system terminology
3. Discuss about fits
4. Know about types of fits
5. Know about shaft and hole basis system
6. Discuss about tolerances
7. Know about types of tolerance
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Unit 5.1: Limits

Towards the end of this segment, you will be able to:
1. Discuss about limits
2. Know about limits terminology

5.1.1 Limits
The most extreme and least permissible sizes inside which the actual size of a part lies are called
Limits.
Terminology of limit systems:
•

Limits of size: The two maximum
allowable sizes of a part between
which the actual size should
lie including the maximum and
least sizes of the part.

•

Nominal size: Actual size of the
component through which it is
referred.

•

Basic size: It is the part of a
section in connection to which
all points of variation are
determined.

•

Zero Line: It is the line in which
places of resistance zones are

Fig 5.1.1 Limits

appeared.
•

Deviation: Deviation is mathematical difference between highest size and essential size.

•

Upper Deviation: Logarithmic difference between most extreme limit of size and relating
fundamental size is upper deviation. It is meant by letters “ES” for a hole and “es” for a
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shaft.
•

Lower Deviation: Mathematical distinction between the minimum limit of size and the
relating essential size is lower deviation. It is meant by letters “EI” for hole and “ei” for a
shaft.

•

Fundamental Deviation: It is either upper or lower deviation, which is closest to the zero
line for either a shaft or a hole. It settles the position of the resistance zone in connection
to the zero line.

•

Allowance: Allowance is intentional difference between hole measurements and shaft
measurement for a fit.

Notes
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Unit 5.2: Fits

Unit Objectives
Towards the end of this segment, you will be able to:
1. Discuss about fits
2. Know about different types of fits
3. Know about hole basis and shaft basis system

5.2.1 Fits
When two sections are to be collected, the connection resulting because of the difference between
their sizes before assembly is known as a fit. A fit might be characterized as the level of tightness
and detachment between two mating parts.
Depending upon the actual limits of the hole or shaft sizes, fits may be classified as clearance fit,
transition fit and interference fit.

5.2.2 Clearance fit
It is the difference between size of the shaft and extent of the hole (it is constantly positive).
Clearance fit is a fit that dependably give clearance. In such a case, resistance zone of hole is above
resistance zone of the shaft.
•

Difference between max hole
and min. shaft is maximum
clearance.

•

Difference between min. hole
and max clearance is minimum
clearance.

As shown in figure, fit between the shaft
and hole is clearance fit which allows
min clearance (allowance) value of 29.95
– 29.90 = + 0.05 mm and max clearance

Fig 5.2.1 Clearance fit

of + 0.15 mm.
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5.2.3 Transition fit
It provides clearance and sometime interference. In below fig. shaft is within the given limits
whether its size is bigger or smaller than holes. It brings about a clearance fit, when diameter of
shaft is 29.95 and diameter of hole is 30.05 and results interference fit, when diameter of hole is
29.95 and diameter of shaft is 30.00.

Fig 5.2.2 Transition fit

5.2.4 Interference fit
Difference between span of hole and shaft before get is interference fit. It is negative.
•

Minimum interference: Difference between max hole size and min. shaft size before
assembly is minimum interference.

•

Maximum interference: Difference between min. hole size and max shaft size before
assembly is maximum interference.

In fig. shaft requires press fit because it is bigger than hole. Value of min. interference is 30.25 –
30.30 = – 0.05 mm and max interference is 30.15 – 30.40 = – 0.25 mm.
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Fig 5.2.3 Interference fit

Figure below shows the conventional representation of these three classes of fits.

Fig 5.2.4 Conventional representation of three classes of fits
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5.2.5 Hole basis and shaft basis system
In general working, two systems are utilized for measuring limit values i.e. hole basis system
and shaft basis system.
Hole Basis system: In standard arrangement of limits and fits, when the span of holes is kept
consistent and shaft size is varied to get varied class of fits, this system is classified as hole
basis system. For hole basis system, fundamental deviation symbol H is chosen. This is so
because the lower deviation of hole H is zero. This is known as basic hole.
Shaft Basis System: When the size of shaft is kept con¬stant and hole size is varied to get
different class of fits, this system is classified as shaft basis system. For shaft basis system,
fundamental deviation symbol h is chosen. This is so because the lower deviation of shaft h
is zero. This is known a basic shaft.
Below figure shows the representation of the hole and shaft basis systems schematically.

Fig 5.2.5 Hole basis and shaft basis system
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Unit 5.3: Tolerance

Unit Objectives
Towards the end of this segment, you will be able to:
1. Discuss about fits
2. Know about different types of fits
3. Know about hole basis and shaft basis system

5.3.1 Tolerance
Tolerance is the difference between maximum limit of size and minimum limit of size. It characterizes
the permissible or limits in size variation. It is constantly positive and articulated as a number.
International Tolerance grade: It is standardized measure of difference in size between the segment
and fundamental size.
Fundamental Tolerance: It is the grade of tolerance. In Indian Standard System, for both hole and
shaft, 18 evaluations of tolerance are symbolized by number images. It is indicated as IT01, IT0,
and IT1 to IT16.

Fig 5.3.1 Fundamental of tolerance

Types of Tolerance
1. Unilateral Tolerance:

•

Tolerances of a measurement may be one-sided or bilateral.

•

The tolerances are known as unilateral, when two measurements are on one side of
the nominal size
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2. Bilateral Tolerance: When two limit measurements are above and beneath apparent size,

the tolerances are said to be bilateral or two-sided.
One-sided tolerance, are favored over bilateral in light of the fact that the administrator
can machine to the furthest reaches of the shaft (or lower limit of hole) as yet having the
entire resistance left to machine to dodge dismissal of parts.

Fig 5.3.2 Types of tolerance

Tolerance Size: It includes the basic size, the fundamental deviation and grade of tolerance.
Example: 25H7 – tolerance size of a hole whose basic size is 25. The fundamental deviation is
represented by symbol H and grade of tolerance by number 7.
Example: In the figure below, the hole is shown as 25 +/- 0.2. It means that 25 mm is the basic
dimension and 0.2 +/- is the deviation
Most commonly, the deviation is given on the figure. In this example, +/- 0.2 is the deviation of the
hole of 25 mm dia.

Fig 5.3.3

Tolerance size of hole
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Therefore the acceptable size of its dimension is between,
25 + 0.2 = 25.2 mm
Or 25 – 0.2 = 24.8 mm
25.2 mm is the maximum limit and 24.8 mm is the minimum limit.
The difference between minimum and maximum limits is Tolerance, here the tolerance is 0.4 mm
(25.2 – 24.8)

Notes
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6. Computer aided
draughting (CAD)
Unit 6.1 – Computer aided draughting (CAD)
Unit 6.3 – Auto CAD basics
Unit 6.3 – Using AutoCAD
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Discuss about computer aided designing (CAD)
2. Know about equipments required for CAD
3. Discuss about drawing plotting in AutoCAD
4. Know about function keys and toolbars in the AutoCAD
5. Know about key commands in AutoCAD
6. Discuss about object selection
7. Know about commands for geometry entities drawing
8. Discuss about dimensioning
9. Know about methods and types of dimensioning
10. Discuss about AutoCAD working
11. Know about how to use AutoCAD
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Unit 6.1: Computer aided draughting (CAD)

Unit Objectives
At the end of this unit, you will be able to:
1. Know about MIG welding
2. Know about different MIG welding parameters

6.1.1 Computer aided draughting
Engineering drawing is graphical demonstration of physical objects for technical use. To present a
graphical solution, an application of computer techniques with data processing systems is used,
which is called Computer Aided Draughting (CAD).
CAD is used for manipulation of models,
storage and creation of objects and their
pictures. By interactive communication
with the computer, the user can create
graphics. Plotter or printer can be used
for displaying drawings in form of hard
copy or also can be displayed in form of
a video.
There are lot of autonomous graphics
softwares are accessible, which can

Fig 6.1.1

Computer aided draughting

be use with micro-computers. Set of
functions called graphics packages are used by user for development of drawings and pictures.
AutoCAD is compatible with any micro-computer system.
AutoCAD
For constructing the drawing, a set of objects like line, circle, etc is provided by AutoCAD. By
applying a command on the keyboard or selecting it from a menu any object can be drawn. Factors
must be sent for the selected object in answer to stimulates on the screen. On the screen, the
object is drawn. Every change done on the screen appears immediately.
To avoid a repeated pattern, these things can be moved or deleted or copied. The information
related to the object drawing can also be shown.
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6.1.2 Equipments required for CAD
Draughter, hardware and software are three major components of CAD systems. Computer terminal,
output devices and input devices are the physical components of a computer. The draughter’s instruction
to the computer is software.
•

Computer: The output is created only after receiving
the input from the user. Computer is classified by
size, viz., microcomputers, main frames and minicomputers.

•

Terminal: Terminal consists of inter-connections with
the computer and a keyboard, a cathode ray tube.
The user can communicate with system with the help
of the terminal.

•

Keyboard: It’s contains many functional keys and generally looks like typewriter. A set of
functional keys and alphanumeric are used for communication.

•

Cathode ray tube (CRT): A video display device
is called CRT, which contains phosphor coated
screen and an electron gun. The raster lines are
created on the screen when electron gun shoots
a beam and sweeps-out raster lines. A number of
dots in each raster line called pixels. The process
of creating images by turning the pixels on and
off. Resolution and high-resolution screens are
required for good quality of graphics to be drawn
as equal volume of quality of picture generated on
the screen.

•

Plotters: As per instruction by the computer the plotter makes a drawing. Now days drum
type plotters and flatbed plotters are used. Different pens can be used to make both black
and white and color graphics.

•

Printers: This type of printer is used to create
a character. It is a reasonable impact type of
printers; rectangular print heads are in dot matrix
printers. Dotted characters are created by these
shapes of pins, and then they are enforced against
ribbon. In graphics applications the use of dot
matrix printers in a very smaller amount because
of low quality. For continuous paper served these
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printers are comes in picture. The demand of Ink jet and laser printers are more because
they are able to print on A4 size cut sheets. The quality of printing is decent and the printing
of photographs and line sketches are also possible. These printers are suggested for the
purpose of desktop publication.
•

Digitizers: Digitizers are used scanning; by putting the
picture on the digitizer you can scan it, on the basis of x,
y co-ordinates of individual points digital form of picture
is generated. For later use or modified/corrected these
drawings can be saved. Thus, a graphics input device is
used for display, modification or storage by connected to
the computer.

•

Locators and selectors: By the help of locators and
selectors the user can interact with the computer in
a more naturally. Information about position can get
by locators. Transfers of the co-ordinates of a point
is done by locators and received by computer. The
examples are track balls, joystick, mouse, thumb
wheels, etc. To pick a particular object the selectors
are used, but no info is delivered about its screen
position, e.g. light pen.

Basics of operating system
System software contains operating system. To operate the whole operations of computer system
an operating system is designed with set of programs. Two fundamental tasks executes by operating
system for the computer:
(i) interface task

(ii)

managerial task

It doesn’t execute any precise task, but it assists the user by doing the following operations with
the help of its general program:
•

All the tasks are controlled like input/output operations, internal transfer of information,
and arithmetic operations.

•

Operating system can communicate with peripheral devices (disk, tape device and printer).

•

Other software can also run with the help of operating system.
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Unit 6.2: AutoCAD basics

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about drawing plotting in AutoCAD
2. Know about function keys and toolbars in the AutoCAD
3. Know about key commands in AutoCAD
4. Discuss about object selection
5. Know about commands for geometry entities drawing
6. Discuss about dimensioning
7. Know about methods and types of dimensioning

6.2.1 Plotting the drawing
A pen plotter or a printer plotter is used for AutoCAD drawing. Pen plotters are precise and can
generate multiple colors. Printer uses small size paper and restricted resolution. It generates
colorless output. However, Pen plotters are slower then printer plotters. PLOT command is used
for pen plotter, whereas PRPLOT command is used for a printer plotter in AutoCAD.
Which part of the drawing has to be plot is required to tell AutoCAD, when starting the plot from
main menu.
By Specifying:
D (Display) —this option plots the present view port, which is earlier to last SAVE or END command
of that drawing.
E (Extents) — ZOOM command is similar to this option. At the time of drawing new entities, the
extents are updated automatically.
L (Limits) —as defined by the drawing limits it plots the entire drawing area.
V (View) — with the help of drawing editor’s view command, it can plot a view that was saved
previously.
W (Window) —this can plots any part of the drawing. The area to be specifically plotted is upper
right corner and the lower left corner.
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6.2.1 AutoCAD basics
AutoCAD is ready to use when operating system is present and software of AutoCAD is installed on
computer. The operating system is loaded automatically when the computer is switch on. Lots of
application icons will be shown on windows screen. On computer desktop, there will be an icon of
the AutoCAD, so by double-clicking on the AutoCAD icon, AutoCAD can be started.
Initial AutoCAD screen contains various components:
1. Drawing Area: Major part of the screen is covered by the drawing area. By using AutoCAD
commands, a range of objects can be drawn in drawing area. Cursor represents the location
of pointing device on the screen. Co-ordinate system icon is available on lower left side
corner of screen. Windows buttons are available on top right side corner of screen.
2. Command Window: Command window is present at the bottom of the drawings area and
commands can be entered by keyboard.
3. Status Bar: Status bar is available on the bottom of screen. It modifies the status of some
AutoCAD functions by correct selection which will make it simple to work.
4. Standard Tool Bar: Standard tool bar displays coordinates and when a point is specified
then they can only change.
5. Snap: Snap mode gives the permission to cursor for moving specified/fixed increments.
6. Grid: Grid lines are used as reference lines to draw an AutoCAD object which is displayed
on the screen.
7. Ortho: Drawn a line at right angles on the screen by selecting the orthomode.
8. Polar: After setting as the polar angle the motion of the cursor is limited along a path. Only
one can use at particular time either polar mode or orthomode.

6.2.3 Function keys in AutoCAD
For quick access to certain commands can use function keys:

HELP (calling help in Autocad)
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To see the history from the command line.

turned on / off function OSNAP function (aiming / targeting points)

turned on / off electronic panel board ( TABLET )

Shift from one view to another ( Isoplane Top, Isoplane Right, Isolane Left )

turned on / off function for the Dynamic UCS ( DUCS )

turned on / off GRID

turned on / off function ORTHO

turned on / off function for the step network SNAP

turned on / off function for the polar tracking ( POLAR )

turned on / off function for monitoring OTRACK

Table 6.2.1

AutoCAD function keys
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6.2.4 Toolbars in AutoCAD
By clicking DTM (right-click) near the Text menu, activate Toolbar.
To set the Toolbar click on View => Toolbars on the text menu.
CAD
Standard

Camera
Adjustment

Dimension

Draw

Draw Order

Inquiry

Insert

Layers

Layers II

Layouts
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Lights

Mapping

Modeling

Modify

Modify II

Object
Snap

Orbit

Properties

Refedit

Reference
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Render

Solid
Editing

Standard

Styles

Text

UCS

UCS II

View

Viewports

Visual
Styles
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Walk and
Fly

Web

Workspaces

Zoom

Table 6.2.2 AutoCAD toolbar

6.2.5 Planning for drawing
The information about the units, co-ordinates, etc. must be known before planning a drawing in
AutoCAD.
Co-ordinate system
CAD system usually used rectangular Cartesian system which utilizes x, y and z axes. The right hand
rule is used for following the positive direction of these axes. Values of these co-ordinates i.e. 3
axes x, y and z defines any point in space.
The co-ordinates can be input into the system by:
a) In the respective order of x, y and z the straight input of co-ordinate values.
b) Specifying the co-ordinates in an incremental format from the current cursor position in
the drawing area. By using @ parameter before the actual values the distance is specified.
All the ordinates having the incremental values.
c) By the use of polar co-ordinate format a point co-ordinates may also be specified. It can
also be an addition of the incremental format.
d) The cursor can be move to the necessary place and the button is clicked by using the
mouse button.
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Basic geometry commands
Simple drawings can be drawn by the way of selecting the basic commands in AutoCAD. The
various entities are: line, rectangle, circle, point, ellipse, polygon, arc, etc.
In every of the command response AutoCAD provides a default option as <>. The most recently
set value is shown in the angle brackets. Press the <Enter> key to get the same value. Command
window shows there are the lots of options for each command.

6.2.6 Drawing basic geometry entities
Drawing entity point
To locate a point in the drawing the point command is used.
Command: POINT (give location of pint)
POINT - 25, 45 is point location. Thus, at the given location (25, 45) a point is placed.
Once drawing limits has been set, drawing tools can be used for locating the particular points on
screen.
ORTHO Command - it is orthogonal drawing mode. ORTHO command limits the lines drawn in
vertical and horizontal direction only.
Command: ORTHO
ON/OFF <current>:
SNAP Command - SNAP command set increments for driving cursor. If SNAP mode is on, then
cursor jumps from point to point on screen. SNAP command controls cursor movement efficiently.
This command is helpful, when digitizer or mouse is utilized for data input.
Command: SNAP
Snap spacing or ON/OFF/Aspect/Locate/Style <current>: 0.1 (default)
GRID Command - There is no means for the user to appreciate or compare comparative straightness
or positions of the several objects complete in the drawing, working on a plain drawing area is
hard. With the help of pre-defined spacing the command enables to draw dotted lines. For the
reference for lines in the drawing these lines will behave like a graph. The grid design can be
changed and grid dots don’t will become portion of the drawing.
Command: GRID
Grid spacing or ON/OFF/Snap/Aspect <0>: 0.5 (default)
HELP Command - If you stuck in any point of program then AutoCAD gives complete help to resolve
it. Any of the separate commands can provide HELP. HELP command provides instant information
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to the user during any problem.
SAVE Command - Following commands are available in AutoCAD for saving the work in hard drive or
CD.
SAVE SAVEAS QSAVE
Command: SAVE
Save drawing as <current name>: KLNI
Drawing entity line
By the ORTHO commands lines is reserved to horizontal/ vertical. CLOSE command utilizes first line
segment opening point as the next point in current LINE command.
1. By the help of co-ordinate system lines can be drawn. A
rectangle can be draw:
Command: LINE
From point: 10, 20 ↵
To point: 40, 20 ↵
To point: 40, 60 ↵
To point: 10, 60 ↵

Fig 6.2.1

To point: ↵

Rectangle

2. From present position of cursor, co-ordinates can be
specified in incremental format as distances in drawing
area. @ Parameter specifies the distance before real
value. A triangle of given base (40) and altitude (30) can
be construct as following:
Command: LINE
From Point: 10, 20 ↵

Fig 6.2.2 triangle

To point: @ 40, 0 ↵

To point: @ – 20, 30 ↵
To point: ↵

3. Polar co-ordinate format can also be used for specifying
the co-ordinates of point. A hexagon having side 30 can
be drawn as following:
Command: LINE From point: 10, 20 ↵ (A)
To point: @ 30<0 ↵ (B)

To point: @ 30<60 ↵ (C)

Fig 6.2.3
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To point: @ 30<120 ↵ (D)
To point: @ 30<180 ↵ (E)
To point: @ 30<240 ↵ (F)
To point: close
Drawing entity ellipse
To draw ellipses or egg shaped objects this command is
used. For creating ellipses the following methods are
available:
1. By means of axis end points:

Fig 6.2.4 Ellipse by means of axis

Command: ELLIPSE <axis end point 1>/ center:
point ↵
Axis end point 2: (point)

<other axis distance>/ Rotation:
Now, AutoCAD takes length of other axis half, if
distance value is entered here.
2. By means of centre, axis end points:
Command: ELLIPSE <axis end point 1>/ centre: C ↵

For the response of the AutoCAD, one end point and center point of each axis should be
given.
Drawing entity polygon
Polygons of 3 to 24 sides can be make/draw by following options:
1. To create circumscribed/
inscribed polygon with a
side parallel to x-axis:
Command: POLYGON
Number of sides: 8
Edge/ <centre of
polygon>: 100, 200 ↵
Inscribed /
circumscribed about
a circle (I/C): I or C ↵
Radius of circle: 80

2. Need to define the size of the edge and orientation with edge option:
Command: POLYGON
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Number of sides: 7
Edge/<center of polygon>: E ↵

First end point of edge: 15, 15 ↵

Second end point of edge: 15, 30 ↵

For making an AutoCAD drawing, above and various
other entities can be used.

Fig 6.2.7 Polygon specify edge and
orientation

Drawing entity rectangle
On the basis of two opposite corner points a rectangle is a
polygon, which are its diagonal points.
Command: RECTANGLE
First corner: 10, 15 ↵

Second corner: 60, 50 ↵

Drag the rectangle from tool bar by pointing device and
complete the rectangle.

Fig 6.2.8 Rectangle

Drawing entity circle
There are lots of options for drawing circle by circle command, for default select a center point and
input radius or diameter value.

Fig 6.2.9

Circles

Command: CIRCLE
1. 3P/ 2P/ TTR/ CIRCLE <centre point>:

126

Participant Handbook

Enter an option or select center point
2. Diameter/ <Radius><current default>: select D or R
3. 3P (3 point) option: This is used for first, second and third point. By the help of these
points, a circle can be drawn.
4. 2p (2 point) option: This is used for creating the opposite ends of the diameter having two
points.
5. TTR option: This is used when a circle needs to define on the basis of two tangent points
and a radius. Arcs, lines or circles are used for placing tangent points.
Drawing entity arc
By the help of various methods an arc command permits to draw an arc.

Fig 6.2.10

Arcs

Command: ARC
1. Centre/ <start point>: By using mouse, select start point or C (center).
2. Centre/End/ <second point>: If option is C, then select arc’s second point or again select C.
3. Angle/length of chord/end point: If option is E, then select arc’s end point.
4. Angle/Direction/Radius/ <centre point>: specify below given options or select arc’s end
point.
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Options
Angle — to enter the value, “included angle” prompt appears.
Centre — select a point for center and enter arc’s center location.
Direction —from arc starting point; enter direction of tangent. Select a point by cursor on
this prompt.
End — Select arc end point on this prompt.
Length — enter or drag arc chord length by cursor on this prompt.
Radius — enter value of radius value on this prompt.
Start point — enter arc starting point on this prompt.

6.2.7 Object selection
The most useful part of AutoCAD system is its editing capabilities of editing already existing drawing.
Firstly select object in drawing for editing purpose. For selection of an object, lot of options is
available:
1. Pick box— It converts cursor into a small box or square shape. Touch the pick box to an entity
for selecting it for editing by pressing mouse left side button.
2. Window option— by bringing fully inside a rectangular window, a group or single objects
can be picked. Only those entities will be selected, which lie inside the boundaries of
window. Press mouse left button and select first corner and then move the mouse to
required location which is diagonally opposite to first point for creating the rectangular
window. Press the button again and select the object inside the window.
Edit commands
This command helps to modify the drawings. By these commands, the objects can be erased,
part of a drawing can be moved, enlarged, rotated, mirror imaged, drawing retrieval, drawing relocation, multiple copies formation and reversal of above effects (undo).
•

ERASE Command—for permanently removal of entities from the drawing, this command
is used.
The command format is
Command: ERASE

Objects or part of object is deleted when this command is entered.
•

OOPS Command— Unintentionally ERASED objects can be recovered by this command.

Command: OOPS
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All entities recently deleted by ERASE command are restored by this command.
OOPS command only restores object which are deleted by ERASE command used before
OOPS command. It cannot restore the objects which are deleted by ERASE commands
used before the last used ERASE command.
•

UNDO Command— This command undo several commands like for modification of any
errors made during editing process. The UNDO cannot do anything if SAVE option is used.
Command: UNDO
Many numbers of earlier operations can be undoing, if there are number of responses.

•

REDO Command— To undo the UNDO command, REDO command can be utilized instantly.
Command: REDO
An UNDO after REDO will redo the original UNDO.

•

OFFSET Command— This command forms a parallel entity of an entity on a particular
location or point.

•

MIRROR Command— This command forms the mirror image of the object in drawing. The
actual object can be retained (like copy) or erased (like move) from the mirror image.

•

MOVE Command— For moving objects from one place to another in drawing, this
command can be used.

•

COPY Command— This command forms duplicate copy of existing objects of drawing at
another place without the deletion of original elements.

Zoom command
This command works like a camera having zoom lens on it. The scale of the display can be changed by
this command. For reviewing of small size details in drawing, this command is utilized to enlarge that
part of drawing. At the construction stage this is quite useful. To see only a part of the drawing it will
zoom closer, few details of object is visible if zoom out. Zoom command is found in standard tool bar,
in menu bar and can be applied by entering zoom in command area.
Command: ZOOM
All /Centre/Dynamic/Left /Previous/Vmax/Window/ <scale>:
Below given options can help in:
•

All — this option allows to view the whole drawing coming in drawing limits.

•

Centre — this option specifies the required center point. Screen enlargement can be
increase or decrease by specifying the window height.

•

Left — this specifies the lower left side corner point of window screen.

•

Dynamic —this option shows already specified area of drawing. It can pick any area of
drawing.
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•

Extents — this option magnifies the objects at maximum extent, which can be possible in
screen.

•

Previous — previously displayed extents in monitor can be restored by this option, but it
cannot restore the erased objects.

•

Window — by inserting values of two opposite corners of window, the area inside the
window can be reduced or enlarged.

•

Scale —by entering a display scale factor the size of the object can be altered.

Cross hatching and pattern filling
In cross hatching, a pattern is utilized to fill a portion of some type. To differentiate between the
parts or material configuration of an object, pattern utilization is very useful. HATCH command is
used to accomplish this. For the chosen pattern, line entities are inserted in the drawing by hatching.
A general block is of these lines is created in groups by AutoCAD.
HATCH Command—executes hatching. As shown in fig., appropriate choice with HATCH command
is required.
Command: HATCH
Pattern (? Name/ u, style) <default>:

Fig 6.2.11

HATCH command example

Several patterns are available in Auto CAD. For displaying the pattern, insert the name of pattern
with u and style i.e. angle, interaction, double hatch area and spacing between the lines. Filling of
pattern may be achieved by choosing style.
Utility commands
•

END Command — for updating the drawing and to return back to main menu this command
can use.

•

SAVE Command — to save the new or edited drawing and for returning to main menu
this command is used. Also the property of this command to save the changes periodically
without exit the drawing editor, it is needed to use this command. It helps to save data from
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possible editing errors, power failures, etc.
Command: SAVE
File name <current>: return to save the current file
•

QUIT Command — this command closes drawing editor and return back to main menu but
doesn’t save the latest version of drawing.

•

TEXT Command — for adding text to drawing this command is used. Text entities can be
drawn by applying font style with variety of character patterns.

6.2.8 Layers, line types and color commands
Layers play important role in preparing the drawing and the plan for their settings. There are some
rules of the thickness of lines in drawing.
Layers and layer dialogue box
1. Type LAYER at the command prompt.

Command: LAYER (or LA)
or
From the layer control box pick the layer icon from the object properties toolbar.

Fig 6.2.12 LAYER command
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Layer Options
?

Lists layers, with states, colors and line types.

Make

Construct a new layer

Set

Set current layer.

New

creates new layers.

ON

Specified layers can turn on.

OFF

Specified layers can turn off.

Color

Allocates color to specified layers.

Ltype

Allocates line type to specified layers.

Freeze

At the time of regeneration layers are completely ignore.

Thaw

Specified layers L type can unfreeze.

Lock

Preventing entities from being edited but available visual reference and osnap
functions this command is used.

Unlock

This command helps to places a layer in read write mode and available for
edits.

Plot

For Plotting turns a Layer On.

No Plot

For Plotting Turns a Layer Off

LWeight

The line weight of each layer can control

Changing the Layer of an Object
1. Click on the object has to be change.

2. From the Layer Control Box dropdown, select the desired layer.
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Match Properties
1. From the Standard toolbar, Click the

Match Properties icon.
or
2. Type Command : MATCHPROP or MA
3. The properties of an object can be

copy by selecting an object.
4. Select the objects to which you want

to apply the properties (2).
Layer States
Fig 6.2.14 Matching properties command

1. Choose the layer icon.

2. Select various layers to be ON,OFF,FROZEN,LOCKED, etc.
3. Choose the Save State button.
4. Choose Restore State to restore the layer settings.

Fig 6.2.15 Layer states command

Color Command
1. At command prompt, type DDCOLOR.
Command: DDCOLOR or COL
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or
2. Open Object Properties toolbar and select the
color option. Now select the color from list or
if you want to select any other color, then click
on other to view the Select Color Dialogue
Box.

Line types

Fig 6.2.16 Color selection command

Loading and Changing Line types
1. Choose Format, Line type...

or
Type DDLTYPE at the command prompt.
Command: DDLTYPE or LT

2. Check list of accessible types of line and

select line load.

3. Select the required line type.

4. Click OK.

Line weights
Loading and Changing Line weights
1. Choose Format, Line weight...
Fig 6.2.18 Loading and changing line types command

Or
2. Type LINEWEIGHT at the command
prompt.
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Command: LINEWEIGHT or LWEIGHT
Or
3. Pick a line weight to make current from the Object Properties menu.

Fig 6.2.19 Line weight selection

6.2.9 Basic dimensioning
A drawing contains remarks like angles or lengths or distances between objects to deliver the
required information. The method of adding these remarks to a drawing is called dimensioning.
Angular, linear, diameter and radius are four basic dimensioning methods provided by AutoCAD.
DIM and DIMI Commands— A DIMI command applies one dimensioning command and comes back
to regular command mode. DIM command is used for applying numerous dimensioning commands. In
this mode, normal set of dimensioning commands is swapped by special set of AutoCAD commands.
EXIT command is used to end the process of dimensioning.
Six categories are grouped together for dimensioning commands:
1. Linear — linear is execute with aligned, vertical, rotated and horizontal command.
2. Angular —to give dimension of angles, this command is used. For entering angular
dimension, use two non-parallel lines.
3. Diameter — for dimensioning arcs and circles this can be invoked.
4. Radius — one arrow radius line is drawn in this command for showing radius, it is almost
identical to diameter dimensioning.
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5. Associative — this is used to done lots of variations with associative entities of dimension.
6. Dimensioning utility commands — this command is used to draw a centre line or mark for a
circle or arc.
In standard draughting, components dimension label and similar type of dimensions is generally used
by AutoCAD.
Below figure is showing possible types of dimensions i.e. linear, angular, diametric, radial and aligned.
Tolerance specifications, text location, extension lines, sizes and arrow styles, etc., are the number of
variables which actually hold the way in which the dimensions may appear in the drawings.

6.2.9.1 Dimensioning methods
For dimensioning in AutoCAD following method needs to follows:
1. The basic parameters for setting up of dimensioning are:
a. Placement of dimension text.
b. Size of arrow head,
c. Offset of extension line and
d. Type of arrow head.
2. Find out what to measure and then select the required drawing objects like circles, lines,
arcs, end points, or other points of current drawing by utilizing OSNAP command.
3. Give the position of dimension line and text.
4. Endorse AutoCAD’s measurements or type own text.
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6.2.9.2 Linear dimensions
Command: DIM
Dim: hor/ver/ali/cont/ang/diam/rad/leader
Chose any one based on the requirement (Fig. 21.19)
First extension line origin or return to select: ↵
Select line, arc, or circle: pick
Dimension line location: pick
Dimension text <value>: ↵
Dim: exit

Continuing linear dimensions
Often a number of connected dimensions must be drawn, occasionally lot of dimensions are
calculated from the same base line. Many times, one long dimension is divided into shorter
segments and then add to the entire calculation. To simplify these functions the base line and
continue commands are provided. Horizontal, vertical, aligned or rotated commands are used to
draw the first dimension. Then enter base line or continue. AutoCAD continues directly to the
“second extension line origin” prompt and then dimension text is required. A same angle is used
by dimension line as per the previous dimension.

Fig 6.2.21 inear dimensioning

When the base line command is used, for escaping from overlaying of earlier dimension line,
AutoCAD offsets every new dimension line. With the help of continue command dimension line,
off-setting can also happen if either the previous or new dimension has its arrows outside the
extension lines. In Fig. continue command is drawn for horizontal dimensions and the base line
command is drawn for vertical dimensions.
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6.2.9.3 Dimensioning example
Let’s take an example; the process of dimensioning with the associated dialogue in AutoCAD is
given below:

Fig 6.2.22 Example of dimensioning

1. Command: dim linear

First extension line origin or return to select:—int of
Second extension line origin:—cen of
Dimension line location (text/angle/horizontal/vertical/rotated): pick
Dimension text <130>:
2. Dim: base

Second extension line origin: — cen of
dimension text <260>:
3. Command: dim linear

First extension line origin or return to select:— int of
Second extension line origin: — cen of
Dimension line location (text/angle/horizontal/vertical/rotated): pick
Dimension text <25>:
4. Dim: vertical

First extension line origin or return to select: — int of
Second extension line origin: —cen of
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Dimension line location (text/angle/horizontal/vertical/rotated): pick
Dimension text <20>:
5. Dim: base

Second extension line origin: — cen of
Dimension text <75>:
6. Dim: base

Second extension line origin: — int of
Dimension text <150>:
7. Dim: Horizontal

First extension line origin or return to select: pick
Second extension line origin: pick
Dimension line location (text/angle/horizontal/vertical/rotated): pick
Dimension text <120>:
8. Dim: Vertical

First extension line origin or return to select: pick
Second extension line origin: pick
Dimension line location (text/angle/horizontal/vertical/rotated): pick
Dimension text <80>:
9. Dim: leader

Leader start: pick
To point: pick
To point: ↵

Dimension text <20>: φ20
Dim: exit
10. Command: Dim

Select arc or circle: pick
Select arc or circle; pick
Select arc or circle: pick
Select arc or circle: ↵

11. Dim: diameter

Select arc or circle: pick
Dimension text <60>: φ60
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Unit 6.3: Using AutoCAD

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about use of AutoCAD
2. Know about how to use AutoCAD

6.3.1 Using AutoCAD
To create geometric entities quickly and accurately, we must learn CAD system effectively and
efficiently. Circles and lines are most basic and important geometric objects of CAD system, learner
has to master the skills of drawing and editing them. In all technical designs, straight lines and
circles are used. The significance of lines and circles becomes obvious while investigating the
different types of planar geometric entities. The planar figures are polygons and triangles which
are surrounded by straight lines. Connecting arcs with different radii creates ellipses and splines.
If learner learns making of lines and circles, alike methods can be utilized to draw other geometric
entities.

6.3.2 Working on AutoCAD
Starting Auto CAD
1. In the Program menu select the AutoCAD option or AutoCAD icon on Desktop.

Fig 6.3.1 Starting AutoCAD
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Once program is loaded, you can see the AutoCAD drawing screen.
Note: When new drawings are created, AutoCAD automatically assigns generic names like
Drawing X. In given example, AutoCAD is utilizing default system units and allotted the
Drawing1 as drawing name.

Fig 6.3.2 AutoCAD software window
Fig 6.3.2 AutoCAD software window

2. In Quick Access bar, click on down-arrow and to display AutoCAD Menu Bar, choose Show

Menu. All AutoCAD commands are accessible by Menu Bar.

Fig 6.3.3 AutoCAD Menu bar
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Drawing Units Setup
The measurement of every object is considered in units
when created in CAD system. CAD units system knowledge is
necessary before starting the first drawing.
1. In the Menu Bar select:

[Format] _ [Units]
All AutoCAD commands are available in numerous
pull-down menus of AutoCAD Menu Bar. The Ribbon
panels or Quick Access toolbar can also be used for
accessing the menu items available in pull-down
menus.
Fig 6.3.4

Setting drawing units

2. The dissimilar types of length units can be

displayed by selecting Length Type option.
Set Length Type to Decimal.

3. Self-examine the other available settings.
Fig 6.3.5

Fig 6.3.6

Setting length type

Setting length type

4. Decimal should be set as Length Type in

Drawing Units dialog box. Default English
units, inches is set for measurement.

Fig 6.3.7

Setting length type to decimal

5. As shown, set Precision to two digits after decimal point.

6. To exit from the Drawing Units dialog box click on OK.
Fig 6.3.8
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Drawing Area Setup
Now drawing Limits has to be set by entering commands in
command prompt area. The extents of display of the grid can
control by setting the drawing Limits. To mark the working area,
it also assists as a visual orientation. It prevents construction of
machine outside the grid limits and an area to be plotted/printed is
defined by plot option. Always note that, for geometry construction
this setting doesn’t limit the region.
1. In the Menu Bar select:

[Format] _ [Drawing Limits]
2. The message displayed in command prompt area is “Reset

Model Space Limits: Specify lower left corner or [On/Off]
<0.00, 0.00>”. For accepting the default coordinates, press
ENTER key once <0.00, 0.00>.

Fig 6.3.10 Specifying left corner

3. The message displayed in the command prompt area is “Specify upper right corner <12.00,

9.00>”. For accepting the default coordinates press the ENTER key once <12.00, 9.00>.

Fig 6.3.11 Specifying right corner

4. Inside the Menu Bar area select:

[View] _ [Zoom] _ [All]
The Zoom all command displays the drawing objects as big as possible. Use drawing limits
for modifying the current viewport, if there is no objects are created in drawing.
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Fig 6.3.12 Setting Zoom

5. In drawing region, move the cursor near upper right corner side and always update the

display region.
6. Turn off the grid lines display by clicking the Function key [F7].

Fig 6.3.13 Turning off display of grid lines
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Drawing Lines with the LINE Command
1. The first icon in the Draw panel is line icon and moves the
graphics cursor on it. Next to the cursor, a brief report of
the Line command can be seen.

2. To activate the Line command, select the icon by clicking
the left mouse-button once.
Fig 6.3.14

3. The message “_line Specify

Setting line command

first point:” is shown in
the command prompt area
which is near the bottom of
AutoCAD drawing screen.
First find the initial position
of a straight line. Inside the
graphics

window,

move

graphics cursor and see the

Fig 6.3.15

Drawing X and Y directions

graphics cursor coordinates
at the bottom of AutoCAD drawing screen. Cursor location is represented by three numeric
numbers in X, Y and Z directions. Consider the graphics window like a piece of paper and
graphics cursor like a pencil.

4. To end the Line command, click on Enter by left mouse button.

Grid and Snap mode
GRID and SNAP MODE options can be activated or deactivated by the
options given in Status Bar. At the bottom left of AutoCAD drawing screen,
Status Bar area is located.
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Fig 6.3.17 Setting SNAP mode

SNAP MODE option is second button and GRID DISPLAY option is third button in Status bar. Two
functions are served by the buttons in Status Bar area:
1) status of particular option, and
2) used as toggle switches for turn special options ON and OFF.
A particular option is considered turn ON when its related button is highlighted. Utilizing buttons
is a simple and fast way to do changes in drawing options.

Fig 6.3.18 AutoCAD Menu bar

GRID ON
1. Turn ON GRID DISPLAY option by Left-clicking the GRID button.

Fig 6.3.19 Turning On grid view

2. View the co-ordinates showing at screen bottom area for guessing the distance between
grid lines.
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Fig 6.3.20 Grid view on screen

An array of lines can be formed on screen area by the GRID option. It is like placing a sheet
of grid paper under a drawing. Grid supports in alignment and estimation of distance
between the objects. In plotted drawing, grid isn’t displayed.
SNAP MODE ON
1. Turn ON SNAP option by left-clicking the SNAP MODE button.

Fig 6.3.21 Turning On snap mode

2. Move cursor diagonally in the screen and view the co-ordinates showing at the bottom of
window screen.
SNAP mode restrictes cursor movement by controlling a hidden rectangular grid at regular
intervals. All input coordinates and screen cursor
are snapped on grid closest point, when SNAP
mode is on. The snap interval of 0.5 inches is a
default setting and aligned to grid points on
screen.
3. In Draw toolbar, click on line icon. This message
“_line Specify first point:” is shown in command
prompt area.

Fig 6.3.22

Clickinf line icon

4. Keep GRID and SNAP options ON and draw a 5-point star as shown in below example.
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Fig 6.3.23 Snap mode on screen

5. End line command by selecting Enter in popup menu and
clicking it by right-mouse-button.
Using the ERASE Command

Clicking enter
dialigue box

Fig 6.3.24

Entities can delete without leaving any marks is the capability of CAD
system. By ERASE command, two lines can be deleted at a time.
1. Find an icon of an eraser having pencil at
the end, click on it for ERASE Ccommand.

Fig 6.3.25 ERASE Command

In command prompt area “Select
objects” is shown and the object which
is going to erase should be selected
manually.
Fig 6.3.25 ERASE Command

2. To turn OFF the SNAP MODE
option, Left-click the SNAP MODE
button on the Status Bar we can
transfer the cursor more easily
on uppermost part of objects. In
the middle of another command
we can buckle the Status Bar

Fig 6.3.26

Turning Off snap mode

options ON or OFF.
3. Select any two lines on the screen; the selected lines are displayed as dashed lines as
shown in the figure below.
To deselect an object from the selection set, hold down the [SHIFT] key and select the object
again.
4. Right-mouse-click once to accept the selections. The selected two lines are erased.
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Fig 6.3.27 Selecting object

Repeat the Last Command
1. Click the right-mouse button for popup option menu.
2. Pick Repeat Erase and click left-mouse-button for repeating the last command given.
3. Move the cursor over the left side of objects showing on screen. Click on left mouse button
to start the erasing.

Fig 6.3.28 Repeating ERASE Command
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Fig 6.3.29 Erasing object

4. For the selection of entities inside the graphic window move the cursor toward the right
and below the entities and then click on left-mouse button. Notice that all entities that are
inside the window are carefully chosen.
5. To proceed with erasing the selected entities just right-mouse-click once inside the graphics
window.
The CAD Database and the User Coordinate System
World space is a set of points, stored and used in the
CAD system. In most CAD systems, by the use of a threedimensional Cartesian coordinate system defines the world
space. X, Y and Z, three mutually perpendicular axes define
the system usually. Intersection point of these axes is known
as origin. Any point placed in word space shows distance of
point from origin in X, Y and Z directions.
In CAD systems, the positive sides of the coordinates on the
axes classify by the directions of the arrows.

Fig 6.3.30

CAD Co-ordinate system

Data saved as a CAD file is an electronic version of design.
Information like endpoints, coordinate values in world space etc., along with the objects details are
saved in the file. AutoCAD saves designs with coordinate details provide help for knowing the efforts
required for making the objects.
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Fig 6.3.31 Drawing 3D co-ordinates

The positive X and positive Y-direction of coordinate system is displayed by the icon nearby the bottom left
corner of AutoCAD screen. In AutoCAD, the user coordinate system (UCS) forms the entities. The UCS is
associated to the world coordinate system (WCS) by default in AutoCAD. The WCS is the basis of all objects
used in AutoCAD and rest other coordinate systems are defined by the users.

Changing to the 2D UCS Icon Display
In AutoCAD, the UCS icon is shown in many methods for imaging the position of drawing plane.

Fig 6.3.32 Changing to 2D co-ordinates

1. Click on View pull-down menu and select
[Display] _ [UCS Icon] _[Properties_]

Fig 6.3.33
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2. Switch to the 2D option as shown
in figure in the UCS icon style
segment.

3. Click OK for acceptance of
settings.
The UCS is associated to the
world coordinate system which
is represented by W symbol in
UCS icon.

Fig 6.3.34

Switching 2D option

Cartesian and Polar Coordinate Systems
Cartesian coordinate system is used in two-dimensional space for specifying a point. By the help of
Cartesian coordinate system the point can be located as X and Y units away from origin. By the polar
coordinate system the same point can also be located as r and θ units away from origin.

Fig 6.3.35 Cartesian and polar system

The polar coordinate system is helpful in many applications of planar geometry. By this system,
radial distance is taken as distance from the origin and represented by ‘r’. θ is defined as an angle
between the direction of r and the positive X axis.
Defining Positions
In AutoCAD, while creating planar geometric entities, five procedures are there for defining the
positions of points.
•

Interactive method: Use cursor for making any selection in screen.
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•

Absolute coordinates (Format: X, Y): Comparative to the origin, type X and Y coordinates
for finding the point on the existing coordinate system.

•

Relative rectangular coordinates (Format: @X, Y): Type the X and Y coordinates comparative
to the last point.

•

Relative polar coordinates (Format: @Distance<angle): Type a distance and angle
comparative to the last point.

•

Direct Distance entry technique: Move the cursor for indicating the direction and then
enter a distance for specifying a second point.

GRID Style Setup
1. Turn on Snap Mode and select Settings.
2. Choose the Grid and Snap tab if it is not on top of the page
in the Drafting Settings dialog box.
3. As shown in figure below, adjust Grid Style to Display
dotted grid in 2D model Space.

Fig 6.3.36 Cartesian and polar
system

4. Click on OK for moving out from the Drafting Settings dialog
box.

Fig 6.3.37 Setting grid style to 2D model space

The GuidePlate
Now we are going to make a mechanical design by utilizing
different methods of coordinate entry.
The CAD drawings and designs must be generated at full length
by utilizing real-world units. All the definitions of the geometric
entities are covered in CAD database and the design is considered
as a virtual, full-sized object. CAD system takes care of setting
the scale of drawing so that the design can fit on a sheet of paper
properly and it is easy to make a copy by printer or plotter on
paper. This helps CAD operators and the designer to focus on
important issues – like design.

Fig 6.3.38 CAD design example
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Fig 6.3.39 Selecting line commad

1. Click on Line command icon. Near the bottom of the AutoCAD graphics window, a message
“_line Specify first point:” is shown in command prompt area.
2. In coordinate system, mark the starting point of design. Command: _line Specify first point:
0, 0 (Type 0,0 and press the [ENTER] key once.)
3. Enter complete coordinates of second point and make a horizontal line.

Specify next point or [Undo]: 5.5,0 [ENTER]

Fig 6.3.40 Drawing co-ordinates

4. Select: [View] _ [Pan] _ [Realtime], in Menu Bar area
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Fig 6.3.41 Selecting realtime drawing

5. Move cursor near the center of the drawing window, click left-mouse-button and drag the
screen toward the top and right side for viewing the sketched line.
6. Press the [Esc] key to exit the Pan-Real time command.
7. Use rectangular coordinates entry method and make a vertical line, which is relative to the
previous point specified:
Specify next point or [Close/Undo]: @0,2.5 [ENTER]

Fig 6.3.42 Specifiying next point

8. Now turn ON the SNAP MODE.

Fig 6.3.43 Turning on snap mode

9. Switch to a dissimilar coordinate display option
left-click once on the coordinates displays area.
Every click will convert the coordinate display.
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10. Now again switch back to world coordinate system,
left-click again on coordinates display area.

11. Now pick the location for making the next line and

Fig 6.3.45 Specifying display area

enter coordinates (8, 2.5, 0) on the screen.

12. Now use relative polar coordinates entry method
and enter: Specify next point or [Close/Undo]:

Fig 6.3.46

Picking location on screen

@3<90 [ENTER]

Fig 6.3.47 Drawing polar co-ordinates

13. To make the next line use relative rectangular coordinates entry method. Visualize a reference
coordinate system which is aligned with the last point. Two reference axes are used to
measure coordinates. Indicate next point or [Close/Undo]: @-1.5,1 [ENTER]

Fig 6.3.48 Specifiying next point

14. Move cursor straight to left of last point and enter 6.5 [ENTER]
by using Direct distance entry technique.
15. Close option can be used for linking back to starting point for
the last part of the sketch. Another option for Close command
is right-mouse-click in graphics window and popup menu
comes out on the screen.
16. End line command by clicking left-mouse-button on Close and
link back to the starting point.

Fig 6.3.49 Closing starting point
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Fig 6.3.50 Sample drawing

Creating Circles
Desired commands are quickly activated by the CAD operator
in the toolbars and menus of AutoCAD.
1. Click on little triangle under circle icon showing in
Draw toolbar. Additional options available for drawing
are indicated by that little triangle.
2. In option list, select: [Center, Diameter]

Fig 6.3.51 Selecting circle icon

Fig 6.3.52 Selecting circle options

The circle submenu contains following choices:
•

Center, Radius: Creates a circle having a center point and radius.
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•

Center, Diameter: Creates a circle having diameter and a center point.

•

2 Points: Creates a circle having diameter two endpoints.

•

3 Points: Creates a circle having three points on circumference.

•

TTR–Tangent, Tangent, Radius: A listed radius tangent to two objects can draw a circle.

•

TTT–Tangent, Tangent, Tangent: Creates a circle which is tangent to three objects.

3. A message of “Specify diameter of circle:” is shown in command prompt area.
Specify diameter of circle: 2.5 [ENTER]

Fig 6.3.53 Drawing circle

4. To bring up the popup option menu, click right-mouse
button inside the graphics window.
5. In the popup menu pick Repeat CIRCLE by clicking the
left-mouse-button and repeat the last commands.
6. Now specify the relative center co-ordinates of circle. In
example we are taking (2,5,2) as co-ordinates.

Fig 6.3.54 Repeatng circle
command

7. In the command prompt area the message “Specify
Radius of circle: <2.50>” is shown. The default option is
to specify the radius contain in the Circle command in
AutoCAD and the brackets display the last radius used.
8. Go to popup option menu and select Diameter by
clicking right-mouse button.

Fig 6.3.55 Setting circle diameter

9. Type diameter 1.5 in command prompt area.
Specify Diameter of circle<2.50>: 1.5 [ENTER]
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Fig 6.3.56 Setting circle diameter

Saving the CAD Design
1. In the Application Menu, select: [Application] _ [Save]
Quick key combination of [Ctrl] + [S] can also be used to activate
the command.
2. To store the CAD file, select folder for saving the file. Enter
Guide Plate in File name box.

Fig 6.3.57 Saving design

Fig 6.3.58 Storing CAD file

3. To save the drawing, click on save button. DWG is the default file type in AutoCAD system.
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Close the Current Drawing
For closing the current drawings there are several
options available:
•

As shown, pick [Close] _ [Current Drawing] in
the Application Menu Bar.

•

Fig 6.3.59 Closing current drawing

In command prompt enter Close.

Fig 6.3.60

•

Selecting close command

The upper-right-hand corner of the drawing
window contains a [Close] icon, click on it for closing the
drawing.
Fig 6.3.61

option

Start a New Drawing

Close command

1. For starting new
drawing, select
[New] in the
Application Menu.
2. The screen shows
dialog box the
Select Template
dialog box. For
template to open
accept the default
acad.dwt.

Fig 6.3.62 Starting new drawing

AutoCAD template file format is dwt file type. An AutoCAD template files having predefined settings
to decrease the amount of boring duplications.
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drawings
Unit 7.1 – Rivets and fasteners drawings
Unit 7.2 – Piping drawings
Unit 7.3 – Gears drawings
Unit 7.4 – Jigs and fixtures drawings
Unit 7.5 – Assembly drawings
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Discuss about riveting drawings
2. Know about rivet heads and rivet joints drawings
3. Discuss about fasteners drawings
4. Know about nuts and bolts drawings
5. Know about screws drawings
6. Discuss about piping drawings
7. Know about piping layout symbols
8. Know about piping layout drawings
9. Discuss about gears drawings
10. Know about gear tooth drawing
11. Know about gear assembly drawings
12. Discuss about jigs and fixtures drawings
13. Know about jigs and fixtures drawings
14. Discuss about machine assembly drawings
15. Know about procedure of assembly drawings
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Unit 7.1: Rivets and fasteners drawings

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about rivets drawings
2. Know about rivet heads and rivet joints drawings
3. Discuss about fasteners drawings
4. Know about nuts and bolts drawings
5. Know about washers and screws drawings

7.1.1 Rivet joints drawings
Riveted joints are long-lasting fastenings and produces rigid and permanent joints. The rivet joint is
used in boilers, manufacture of storage tanks, joining of steel sheets etc. Riveted joints are used in
structural works for fastening of rolled steel sections like roof trusses and bridge these.
A rivet is made up of a round rod of circular cross-section. Head and shank are the two parts of
rivet. Metal used for rivets are mild steel, aluminium and copper alloys, wrought iron. The choice
of a particular metal is chosen by the place of application.

7.1.1.1 Riveting
Formation of riveted joint is called Riveting. For the joining of two parts, a rivet is first inserted in the
holes drilled in the parts. Then apply pressure over the rivet head for making the joint.

Fig 7.1.1 Rivet sectional views
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7.1.1.2 Rivet heads
A variety of rivet heads are utilized recommended by Bureau of Indian Standards in manufacturing
of boilers and many engineering.

Fig 7.1.2 Rivet head views

7.1.1.3 Rivet joints
Riveted joints contain few definitions:
1. Pitch: Pitch is distance between two closest rivets centers inserted in similar row. ‘p’
represents the pitch and measure as value of 3d and d is rivet diameter.
2. Margin: Distance between plate edge and nearby rivet center is known as margin and it is
represented by ‘m’. It is equal to 1.5d.
3. Chain riveting: In chain riveting, adjacent rows of rivets are placed directly opposite to
each other to form a chain of rows.
4. Zig-Zag riveting: In zig-zag riveting, rivets of head-to-head rows are staggered and are
located between those of the earlier row.
5. Row pitch: Distance between two closest rivets rows is known as row pitch. It is represented
by ‘pr’ and equal to,
pr = 0.8p, for chain riveting
pr = 0.6p, for zig-zag riveting.
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6. Diagonal pitch: Distance between a rivet center’s to adjoining rivet in a row is known as
diagonal pitch. This is related with zig-zag riveting and Represented by ‘pd’.
Following types are classified for riveted joints:
1. Structural joints: By utilizing sections of standard shapes and rolled steel plates, structural
steel frames are made.
Connecting two plates at right angle by the use of an angle joint is shown in figure. Plates
are joined by single row of rivets and at equal angle. Location of rivets and other parts of
joint are shown in fig.

Fig 7.1.3 Rivet structural joints

2. Lap joint: Riveted plates overlap each other in lap joint. In lap joint, plates are combined at
an angle of around 80° and beveled at the edges. Lap joints are classified as double riveted
or single riveted lap joint and so on which depends on number of rivets rows utilize in joint.

Fig 7.1.4 Rivet lap joint
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Rows are organized either in zig-zag fashion or chain in multi-row riveted joints.

Fig 7.1.5 Single riveted butt joint

3. Butt joint: In this joint, plates are joined together in butt form with the support of cover
plate on both or single sides of plates. In this joint, plate butt edges are joined in square
shape and cover plate outer edges are bevelled.
Cover plate thickness is represented by, t1 = 1.125t.
If two straps are utilized, then thickness each cover plate is, t2 = 0.75t.

Fig 7.1.6 Double riveted butt joint
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Figure shows double riveted, double strap chain, butt joint
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7.1.2 Fasteners drawings
Fastening is a method of combining two parts. Fasteners come in two types i.e. removable and
permanent. For permanent fastening, welding and riveting methods are utilized. For frequent
assembly of components, screwed fasteners like screws, machine bolts, set screws, combination
of studs and nuts, keys, couplings, cotters etc. are utilized.
Among the removable fasteners, screwed fasteners occupy the most noticeable place.

7.1.2.1 Screw thread nomenclature
A screw thread is made on a cylindrical surface (external thread) by cutting a nonstop helical groove
on it. For forming a screwed fastener, the threaded area involves with a consistent threaded holes
(internal thread). Few terms which are related with screw threads are:

Fig 7.1.7 Fasteners

1. Major diameter: It is the major diameter of thread, which touches the internal thread roots
and external thread crest.
2. Minor diameter: It is the minimum diameter of thread, which touches the internal thread
crest and external thread root.
3. Pitch diameter: It is an imaginary cylinder’s diameter, which passes through the points on
threads where width of thread is equal to space between threads.
4. Pitch: Pitch is distance between equivalent points on nearby head-to-head screw threads
and calculated parallel to axis.
5. Lead: It is the distance moved by screw in one turn, when moves axially.
6. Flank: Straight portion on any side of screw thread surface is called flank.
7. Crest: Crest is highest point of screw thread and joins adjoining flanks on top of surface.
8. Root: It connects the adjacent flanks at the bottom by the bottom edge of the thread.
9. Thread angle: It is the angle formed between the flanks of thread and calculated in an axial
plane.
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7.1.2.2 Forms of threads
The external and internal threads designs are shown below:

Fig 7.1.8 Metric screw thread

P = Pitch
H = 0.86
D = d = Major diameter
D2 = d2 = d – 0.75H
D1 = d2 – 2(H/2 – H/4) = d – 2H1 = d – 1.08P

d3 = d2 – 2 (H/2 – H/6)
P = d – 1.22P
H1 = (D – D1)/2 = 5H/8 = 0.54P
h3 = (d – d3)/2 = 17/24H = 0.61P
R = H/6 = 0.14P

7.1.2.3 Right hand and left hand threads
Screw threads depends on the direction of helix, they can be left hand or right hand. When right
hand thread turned into clockwise direction, it enters into nut and when left hand thread is turned
in anti-clockwise direction then it enters into nut. To indicate a left hand thread, short term LH is
used and RH for right hand thread. Below figure shown left hand and right thread forms.

Fig 7.1.9 Right and left hand threads
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7.1.2.4 Schematic representation of threads
In practice, follow the below given schematic representation only for visible threads (internal
and external threads both). It is showing that thick lines are representing crest diameters of both
external and internal threads, but thin lines are representing the crests, spreading up to the main
diameter and thick lines upto minor diameter.

Fig 7.1.10 Schematic representation of threads

7.1.2.5 Representation of threaded parts in assembly
The schematic and conventional representation of threads in engagement as shown in figure:
In fig. a, signify the internal threaded part in section; however, un-sectioned is represent by the
external threaded part. As shown in fig. b and c, the internal threaded portion is covered by
external threaded portion and not appearing in view as it is hidden by them.

Fig 7.1.11 External and internal thread views
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7.1.2.6 Bolted joint
Bolt and nut in combination are utilized for gripping
two parts jointly. Body of bolt is cylindrical in shape
and called shank. Bolt head is in square or hexagonal
shape and made by process of forging. On shank’s
other end, screw threads are cut. Nuts are usually
available in hexagonal or square shape. Nuts have
inner threads, which are matching with the external
threads of bolt for suitable fastening.

Fig 7.1.12 Bolted joint

7.1.2.7 Method of drawing hexagonal nut
Drawing exact dimensions of hexagonal bolt or nut is a very time consuming work. It is not essential to
sketch them exactly if standard bolts and nuts are utilized. To save the draughting time the following
approximate methods are used:
Empirical relations:
Major or nominal diameter of bolt = D

Thickness of nut, T = D
Width of nut across flat surfaces, W = 1.5D + 3 mm
Radius of chamfer, R = 1.5D

Fig 7.1.13 Drawing hexagonal nut views

171

Participant Handbook

Procedure
1. Draw a circle of diameter W from the above view, draw a regular hexagon is on it by keeping
its two sides parallel and horizontal.
2. Draw front and side view of the nut and make its height dimension equal to D.
3. Make a chamfer arc 2-1-3 of radius R, which is passing through front face of point 1.
4. Mark points 4 and 5 on arc, which are on the same line with 2 and 3.
5. Project the view from above and on the top surface mark points 8 and 9.
6. Draw the chamfers 4–8 and 5–9.
7. On the middle of outer two faces, mark points 6 and 7.
8. After defining the radius R1 geometrically, create circular arcs passing through the points
3, 7, 5 and 4, 6, 2.
9. Now project side view and mark points 10, 11 and 12.
10. On middle of two faces in side view, mark points 13 and 14.
11. After defining the radius R2 geometrically design circular arcs passing through the points
11, 14, 12 and 10, 13, 11.
Remember that, the upper outer corners looks chamfered in front view. In side view, the corner
looks square and only the two faces are seen.

7.1.2.8 Method of drawing square nut
A square nut and bolt head views are drawn by using the dimensions of its flats and corners. For
this purpose following equations can be accepted:
Major or nominal diameter of bolt = D
Thickness of nut, T = D
Width of the nut across flats, W = 1.5 D + 3 mm
Radius of chamfer arc, R = 2 D

Fig 7.1.14 Drawing square nut views
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7.1.2.9 Hexagonal and square headed bolt
With the marked proportions, given figure is showing the views of square headed bolt and
hexagonal headed bolt.

Fig 7.1.15 Hexagonal and square headed nut views

7.1.2.10 Washer
Washer is a cylindrical shape metal piece having a hole for
insertion of bolt. It gives the nut perfect seating on it and
equally transfers the tightening force to all parts of the joint.
Figure shows a washer, with the proportions marked.

As shown in figure a hexagonal headed bolt with a nut and a
washer in place.

Fig 7.1.17 Washer views
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7.1.2.11 Set screws
Set screws avoid relative motion between two rotating parts,
for example: movement of pulley on shaft. Here, a set screw is
inserted into hub of pulley and its end points firmly touch the
shaft. Friction between set screw and shaft helps in avoiding
relative motion between pulley and shaft.

Figure shows different forms of set screws.

Fig 7.1.18 Set screw assembly view

Fig 7.1.19 Set screw views
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Unit 7.2: Piping drawings

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about pipe drawings
2. Know about pipe joints drawings
3. Know about piping layout

7.2.1 Pipe drawings
For carrying fluids from one place to another such as gas, oil, water, steam etc. pipes are used.
Pipes have a standard length but if required length of a pipe can be extended by joining the pipes.
The joint type depends on the pipe material and reason for which pipe is required.
Pipe bore diameter defines pipe size and also known as nominal diameter. Figure displays the
particulars of the conventional representation of pipe threads and standard pipe thread.

Fig 7.2.1 Pipe drawing

7.2.2 Joints for steam pipes
In steam pipes, those joints are utilized which are capable for transporting high temperature and
pressure fluids. These pipes are classified on the basis of pipe materials like cast iron pipes, steel
pipes, copper pipes, etc.
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7.2.2.1 Joints for cast iron pipes
These pipes come with flanges, which are needed at ends of pipe. The flange faces are machined
to confirm alignment and seating. A leather or rubber material thin disc is inserted between the
flanges and joined by nuts and bolts to make the air-tight joint.

Fig 7.2.2 Cast iron pipe joint drawing views

7.2.2.2 Joints for copper pipes
Solid drawn copper pipes are normally utilized. By the help of brazing, gunmetal material flanges
are connected with little pipes and wrought iron flanges are connected with bigger pipes. Bolts and
nuts are utilized for making the joints.

Fig 7.2.3 Copper pipe joint drawing views

7.2.3 Joints for hydraulic pipes
Hydraulic pipes are utilized to transmit low pressure and normal temperature fluids like water,
sewage, oil etc. Subject to the condition upon the need, pipes may be placed either overhead the
ground or below. The hydraulic joints which are commonly used are following:
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7.2.3.1 Socket and spigot joint
Socket and spigot joint is utilized for making joints in large diameter underground pipelines. In this
type, pipe’s one end is prepared in form of socket and other end in form of spigot.
When spigot end of joint is placed into socket joint, then a rope of jute is used for partially filling
the space between and remaining space is filled by molten lead.

Fig 7.2.4 Socket and spigot joint drawing views

7.2.3.2 Flanged joint
It is a type of hydraulic joint and generally utilized to carry high pressure fluids. Oval shaped flanges
are used for making this type of joint. Nuts and bolts and nuts used to join the flanges. For pipes
appropriate alignment, a spigot is made in the one flange center and other fit into matching flange
socket. A rubber gasket is placed between spigot and socket ends for proper jointing.

Fig 7.2.5 Flanged joint drawing views
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7.2.4 Pipe fittings
Pipe fittings like elbows, crosses, bends, tees etc. are utilized among lesser size pipes of wrought
iron and steel to ensure that they are branched-off or linked at right angle.

7.2.4.1 GI pipe fittings
Pipe fittings, such as bends

Fig 7.2.6 GI Pipe fittings

1. Coupler: Socket or coupler is used to joined iron and steel pipes for increasing the pipe
length. Coupler is like a small pipe have inner threads all through and used for joining pipes
have outer threads (Fig. a).
2. Nipple: Nipple is also a small pipe have outer threads all through. They are utilized to
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increase the length of pipes having inner threaded ends (Fig. b). They are screwed internally
with the pipe and create obstruction in fluid path.
3. Bends, elbows, tees and crosses: These types of pipe fittings are utilized to join or branch
off pipes at right angle (Figs. c to f).
4. Reducing socket: Two different diameter pipes (Fig. g) can by connected by this type of
pipe fitting.
5. Plug: To close inner thread pipe end point, plugs are utilized (Fig. h). It is also utilized for
closing the end point of outer thread pipes.

7.2.4.2 CI pipe fittings
Threaded fittings are utilized for extending length of small size up to 2.5 inches size or less cast iron
and steel pipes. Flanges are required with large diameter cast iron pipe fittings.

Fig 7.2.7 CI Pipe fittings

7.2.4.3 PVC pipes and fittings
Polyvinyl chloride (PVC) is used to create plastic pipes and pipe fittings. They are broadly used for
agricultural, domestic and industrial. As per IS 4985:81, their size vary from 20 mm to 315 mm
diameter.
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Fig 7.2.8 PVC Pipe fittings

7.2.5 Pipe layout
Pipe layout is a drawing, which shows the piping system and structure for joining the pipes together
for making the piping system. Orientation, location and size of the pipe fittings and valves is shown
in pipe layout. It is enough to show easy demonstration of the components, as the components of
a system are standard one.
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7.2.5.1 Piping Symbols used in piping Layout

Fig 7.2.9 Piping symbols

7.2.5.2 Development of piping drawings
General arrangement of piping drawings
•

All the method requirements are met with company standards so that the piping drawings
can meet its required standard.

•

Parallel consideration of performance and economics while finalizing the routing.

•

The single line size will be 150NB and for double lines the sizes will be 200NB and above. It
helps to avoid confusion and to save the time of drafting.

•

Solid line is drawn only in center line of the pipeline for single line representation and
actual size of scale is drawn with center line marked in chain-dotted lines in double line
representation.

•

As represented in the diagrams, line numbers are shown against each line.

•

The line diagram has to show any change in specification, if done. This modification is
normally specified instantly to the downstream of the valve, flange or equipment.

•

To scale with stem fully extended, draw valve hand wheels. The motion of handle location
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must be marked if it is operated by lever.
•

Measure the distance of the chain from the operating floor if a valve is chain functioned.

•

Plan view of each floor of the plant which specifies the look of the layout between floors as
seen from top.

•

Identification of each line can be done by line number and also display the insulation,
tracing requirements, etc.

•

Line shall be broken, if to display the essential facts of unseen lines without drawing other
views.

•

You can avoid the full sections through the plant if isometric drawings are used for the
lines. Part portion where necessary shall be exposed to faultless the hidden details in plan.

By including most of the pipe fittings the figure given below the layouts of cast iron pipe line.

Fig 7.2.10 Piping layout
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Unit 7.3: Gears drawings

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about gears drawings
2. Know about construction of gear tooth profile
3. Know about gearings drawings

7.3.1 Gears
Machine elements separated at little distances and placed between the shafts for power
transmission are gears. Each gear carries in-between depressions called tooth spaces and teeth
for working. Interlocking can be done when one gear teeth enters into other gear tooth space. So,
when one gear starts rotating, then other gear also starts rotating and then transmits the power
from one shaft to other shaft.

7.3.2 Nomenclature of gears
A spur gear parts are shown in figure (a) and Fig. (b) is showing interlocking of two spur gears and
showing the gearing process terms. This nomenclature is applied on every type of gear.

Fig 7.3.1 Gears nomenclature
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7.3.3 Tooth profile
For the tooth profile a number of curves may be used. However, cycloidal and involute curves are
used from a commercial stand point. Involute method is commonly utilized as of its benefits from
operational and manufacturing facts of opinion.
Involute tooth profile
Involute is a curve drawn through a point on straight line. It rolls on the circumference of circle
without any slipping. Below figure is showing the stages of drawing a gear involute tooth.

Fig 7.3.2 Gears tooth profile drawing

For drawing the involute tooth profile, follow the steps given below:
1. Take radius equal to the pitch circle and O as center then draw an arc.
2. Tangential to the above arc drawn a line T-T at any point P on it.
3. Draw a line of action N-N passing through the P, which is making an angle with tangent line
T-T. This angle is equal to pressure angle φ.
4. Draw a line OQ from O, which is making an angle φ with OP and perpendicular to line of
action.
5. Representing the base circle draw an arc with center as O and OQ as radius.
6. Representing addendum and dedendum circles draw arcs with O as center.
7. As shown at X constructs an involute curve, by the help of base circle starting from any
point.
8. As shown at Y on a piece of tracing paper traces the arc and a portion of the base circle.
9. Mark the points 1, 2, 3, 4, etc. on the pitch circle, divided by a distance equivalent to half
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of the circular pitch.
10. Place the tracing paper like arc AB overlaps with base circle and passes over point 1.
11. Lying between the addendum and base circles pick a few points on the curve.
12. Smooth curve is used to join these points.
13. Under the circle, draw a radial line and connect it with bottom land having radius r and take
its dimension 0.125 pc.
14. Overturn tracing paper and finish the curve from point 2 by following the steps 11 to 13.
15. To construct the other tooth profiles repeat the steps 11 to 14.

7.3.3.1 Construction of tooth profile
Gear teeth are not produced in workshop by drawings. Hence, estimated buildings may be
shadowed to create the tooth shapes. Following steps are required:
Case 1 Number of teeth is 30 and above
1. Create an arcs on behalf of addendum, pitch and dedendum circles by taking O as center.
2. Mark a point P on circle’s pitch.
3. Consider O as diameter and then draw a semi-circle.
4. Draw an arc, which intersects semi-circle at point Q having center at P and radius equal to
0.125× pitch circle diameter (D).
5. Draw an arc with O as center and radius OQ. The radius of arc is 0.125D and the centers of
arcs for the tooth profiles.
6. Mark the points 1, 2, 3, 4, etc. on the pitch circle, divided by a distance equivalent to half
of the circular pitch.
7. Take every point as centre and radius equal to 0.125D, mark 1′, 2′, 3′, 4′ etc. as centres for
arcs, having centres on the circle which is passing through Q.
8. Draw arcs passing by the points 1, 2, 3, 4, etc having 1′, 2′, 3′, 4′, etc. as centres and radius
R.
9. Join the arcs at the bottom having radius r equal to 0.125 pc.
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Fig 7.3.3 Gears tooth profile construction

Case 2 Number of teeth is less than 30
1. Follow above mentioned steps 1 to 8.
2. Draw lines from O, which are tangential to the arcs.
3. Join the above lines at the bottom having radius r equal to 0.125 pc.

Fig 7.3.4 Gears tooth profile construction
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7.3.4 Gears and gearing drawings
1. Spur gear: Gears having less than 10 cm pitch circle diameter, having consistent thickness
and made from solid planks are spur gears. If there pitch correct diameter lie between 10 to
25 cms, they are made with a hub and rim in web form. The circular pitch of the gear should
be taken equal to the web thickness (Tw). Arms are there in bigger size gears; the pitch circle
diameter will decide the number being dependent. The rim thickness thickness of metal) is
represented by Tr which is equal to depth of tooth. Diagram of spur gear shows the views and
following the conservative illustration for gear teeth.

Fig 7.3.5 Spur gear view

Spur gearing: Spur gearing is defined by two spur gears in mesh. In all gearings excluding
worm gearing, pinion is the smaller gear between two and the bigger one is gear wheel.
The required parameters of spur gears are shown in figure.

Fig 7.3.6 Spur gearing view
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2. Helical gear: They have teeth inclined to the helix
angle which is defined by axis of rotation at an
angle. While using helical gears, the bearings of
shaft are exposed to thrust loads, a double helical
gear (herring-bone gear) can resist it.
Helical gearing: The two helical gears in mesh
defines helical gearing. As shown in figure there
are the two gears, right hand helix is in one gear
and left hand helix is in another.
Fig 7.3.7 Helical gearing view

3. Bevel gear: In these gears, the shape of teeth have pointed surface and gear are utilized for
passing power between crossing shafts.
At any angle these gears are used to attach shafts. Common angle used is 90°. Below figure
shows the view of a bevel gear:

Fig 7.3.8 Beval gearing view
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Unit 7.4: Jigs and fixtures drawings

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about jigs and fixtures drawings
2. Know about jigs assembly drawings
3. Know about fixtures assembly drawings

7.4.1 Jigs and fixtures
Jigs helps to support and hold the workpiece and directs the cutting tool during operation. For
operation work like drilling, tapping, reaming and counter-boring, jigs are utilized.
Fixture grips the workpiece firmly in exact position during the operation. It secures machine table
only, not directs the cutting tool like jigs.

7.4.2 Presentation of workpiece
A workpiece in place is showing in the jigs or fixture drawing. Though, the workpiece must be
clearly noticeable from the jig or fixture. To attain this, the workpiece is drawn with a chain dotted
line, if possible in color which can be easily noticeable.
The workpiece is taken as transparent in drawing of jig or fixture. As a result, full lines are drawn
rather than dotted when studs, locators or other parts of jig or fixture are passing through
workpiece. The portion of the fixture/jig positioned behind the work piece as shown in figure.

Fig 7.4.1 Workpiece presentation
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7.4.3 Assembly drawings of jigs
A jig has the following components
•

Jig body

•

Locating devices

•

Clamps

•

Bushes

As shown in figure a channel jig with work piece in position the assembly drawing:

Fig 7.4.2 Jigs assembly drawing

7.4.4 Assembly drawings of fixtures
A fixture has the following components
•

Fixture base

•

Clamps

•

Set blocks

Types of fixtures
1. Milling fixture: There are lots of components in an indexing type milling fixture as shown in
figure. The tables of the milling machine the fixture base is fixed and is related by means of
the tenons connect to the base. By using a feeler gauge and setting block the cutter is set.
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By using the indexing mechanism it is indexed for the next slot afterward building a cut on
the work section.

Fig 7.4.3 Milling fixture assembly drawing

2. Turning fixture: This fixture is used to drill and finish a bearing block as shown in figure. On
the plate of lathe machine the base of the fixture is stationary to a face plate/back. Balance
weight is used to balance uneven loading over the lathe spindle.

Fig 7.4.4 Turning fixture assembly drawing
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3. Welding fixture: A welding fixture for a pipe fabrication is shown in figure. The main parts
of pipe fabrication are 2 channels, 1 gusset channel and 3 pipes. The blocks having semicircular grooves, which are used to support the pipes. By the help of strap clamps, they are
clamped. By the support of brackets and aligning pins, the channels and gusset are located
and supported. After that the welding operation is accepted.

Fig 7.4.5 Welding fixture assembly drawing
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UNIT 7.5: Assembly drawings

Unit Objectives
At the end of this unit, you will be able to:
1. Know about drawing machine assembly drawings
2. Know about procedure of machine assembly drawings

7.5.1 Assembly drawings
By the help of design assembly drawings or from the working drawings (component drawings) the
final assembly drawings is created.
Requirements of assembly drawing
•

Views: Bottom, top, side ae the all individual components with their individual places. If
they add required info the extra view can be delivered.

•

Sectioning: To get hidden or important info the components or parts should be sectioned
(half or partial).

•

Dotted lines: At the time of proper sectioning these lines should not be current in assembly
drawing. The details of part can be clear by dotted lines in case of partial sectioned view.

•

Dimensions: For simple understanding of drawing the overall dimensions and center to
center distances also strong the association between the lots of parts and components.

•

Bill of materials: In assembly drawing, for the identification of every component of machine
the numbers marked on the drawing.

To make an assembly drawing from component drawings following steps are:
1. Principle of operation, know the purpose and field of application of the given machine. For
easy understanding of separate parts and their location and the functional needs can easily
understand.
2. Carefully inspect internal and external attributes of every part.
3. For the assembly drawing choose a proper scale.
4. By getting overall dimensions of the assembly drawing and mark the shape blocks for every
necessary view and leave space for represent dimensions or adding required notes.
5. For all assembly drawing views, draw the axes of symmetry.
6. In the series of assembly, first draw views of machine key parts and after that add left over
parts.
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7. Looking for required views by viewing from the front and thorough the views.
8. Add the part numbers on the drawing and mark the location and overall dimensions.
9. The parts list needs to be prepared.
10. Then add the title block.

7.5.2 Creating the assembly drawing
1. Create a new draft document
Create a new draft document.
•

Choose the Application button → New → Draft.

2. Define views to place on the drawing sheet
Use the drawing view wizard to define the type of view to place on the drawing sheet.
•

Choose the View Wizard command.

•

Set the Files of type: field to Assembly Document

•

On the Select Model dialog box, select carrier.asm located in the training folder and
click Open.

•

On the Drawing View Creation Wizard, select exploded view from the list of

•

Use background sheet A1-sheet and a view scale of 1:1.

3. Place an exploded assembly view
•

Place the drawing view in the center of the drawing sheet.

•

Click Save and save the file as mycarrier.dft in the folder.

Fig 7.5.1 Exploded assembly view
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4. Place a front view on a new sheet
•

On the Sheet tab, right-click and then click Insert to insert Sheet2.

•

Choose the View Wizard command. The dialog box is different than the first time you
executed the command because at this point you have placed a view of the assembly.

•

On the Select Attachment dialog box, click OK. On the Drawing View Creation Wizard,
make sure that no configuration is selected and click Next.

•

On the Drawing View Orientation dialog box, click the Custom option.

•

While in the Custom Orientation window, press the Home key to display the Isometric
view.

•

Click the Shaded with VHL Overlay button.

Fig 7.5.2 VHL overlay buttons

•

Click the Common Views button.

Fig 7.5.3 Common views buttons

•

Click Show face view as shown.

Fig 7.5.4 Showing face view

•

Click Rotate 90° clockwise as shown.

Fig 7.5.5 View 90 degree rotation

•

Close the Common Views dialog box by clicking the X in the upper right corner.

•

The image below shows the resulting view.

Fig 7.5.6 Resulting view
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•

Click Close in the Custom Orientation window, and then on the Drawing View Layout
page, click Finish.

•

Change the scale to 1:1.

•

Place the view in the upper left region of the drawing sheet.

Fig 7.5.7 Placing view on drawing sheet

5. Draw a cutting plane for a section view
•

Draw a cutting plane on the front view that will be used to create a section view.

•

Choose the Cutting Plane command.
Fig 7.5.8 Cutting plane command

•

Click the drawing view just placed and construct
a cutting line through the center of the view. The
cutting plane will look similar to the illustration
below.

Fig 7.5.9 Cutting plane view

•

Choose the Close Cutting Plane command.
Fig 7.5.10 Cutting plane close button

•

Move the cursor and click on the upper side of the cutting plane to define the cutting
direction.
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Fig 7.5.11 Upper side view of cutting plane

6. Create a section view
Create a section view using the cutting plane defined in the previous step.
•

Choose the Section command.

•

Click the cutting line just constructed.

•

Click the Model Display Settings option.

•

On the Drawing View Properties dialog box, expand the parts list for the assembly by
clicking the + symbol next to carrier.asm. This shows all of the parts in the assembly. If
the assembly contained subassemblies, these would also display.

•

Click the Part named mtgpin.par:1, and then
uncheck the Show box. This excludes the part
from the sectioning process.

•

Click OK and finish placing the section view
below the top view. Your drawing sheet should
look similar to the following illustration. Notice
that the mounting pin (mtgpin.par) is hidden in
the section view.

Fig 7.5.12 Model display button

Fig 7.5.13 Placing sectional views

7. Hide a part in the drawing view

Hide another part in the drawing view. Once this is done, an out-of-date border will
appear.
•

Click the Select Tool and select the new section view. Right-click on it, and click Properties
on the shortcut menu. On the High Quality View Properties dialog box, on the Display
page, repeat the previous steps to hide splate.par:1 and click OK. The section view
should now display an out-of-date border.
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•

Click the Update Views command. The part file named splate.par:1 is now hidden in
the section view of the assembly and the out-of-date border is no longer displayed.

Fig 7.5.14 Updating sectional views

8. Adjust the parts display
Adjust the displayed parts again. This demonstrates how to turn on and off the display of
parts in the drawing view.
•

Click the Select Tool and select the section view again. Right-click on the section view,
and click Properties on the shortcut menu. Click the Display page, expand the parts list
for carrier.asm, show all parts except mtgpin.par, and click OK.

•

Click Update Views to update the section view. Splate.par:1 now displays in the section
view.

•

This completes the activity. Save and close the file.

7.5.3 Example of assembly drawing
The detail of steam engine crosshead is shown in figure.
Accumulate the parts and draw, sectional view from the
forward-facing; with lowermost half in section and (ii)
view from above.

Fig 7.5.15 Steam engine crosshead
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Assembly has the following parts
1.

Base

2.

Roller

3.

Bracket

4.

Shaft

5.

Bushing

Fig 7.5.16 Steam engine crosshead parts

Sectional views of parts are:

Fig 7.5.17 Sectional views of parts
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Machine assembly drawings

Fig 7.5.18 Machine assembly drawing
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8. Risk management
and reporting
Unit 8.1 – Risk management
Unit 8.2 – Escalation matrix
Unit 8.3 – Reporting of accidents
Unit 8.4 – Reporting of defects
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Know about identification of problem
2. Discuss about risk management process
3. Know about escalation matrix and problem escalation process
4. Discuss about reporting and documentation requirements
5. Know about accident reporting
6. Know about reporting of defective tools
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Unit 8.1: Risk management

Unit Objectives
After the completion of this session you will be able to:
1. Discuss about risk management process
2. Know about inspecting controlling and controlling the problems

8.1.1 Risk management process
To identify problems and suggesting improvements or remedies, you have to follow the specific
procedure of risk management. Risk Management consists of methodical steps for handling
hazards in the workplace.

Step 1
Identifying
the Hazard

Step 4

Step 2

Evaluating and
Reviewing the
Process

Assessing
the Risk

Step 3
Controlling
the Risk
Fig. 8.1.1 Risk Management process

Step 1: Identifying any anticipated problem – Anything that could lead to any harm to any person
in the work place, e.g. machine moving, poisonous chemicals, and jobs requiring physical
interference.
Step 2: Evaluating the issues – Assessing the problem on the basis of their impact, e.g. can it cause
a severe injury, sickness or fatality and how likely is this to take place?
Step 3: Control the problem or if it’s not feasible, controlling the threat arising out of the problem
– putting in to practice such strategies that can eradicate or manage the problem, e.g.
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designing the equipments differently, putting in machine guards at place, using harmless
chemicals, placing heavy objects lifting equipments to reduce manual weight lifting or PPE
or inform to supervisor or seniors.
Step 4: Analyzing risk evaluation - to keep a check on control measures and adding better control
measures. Also need to discover secure ways of doing things.

8.1.2 How to control the problems
Elimination

Need to manage the risk at base level. Fully eradicate the risk.

Substitution

Substitute risk with another one which solves the same purpose however should be
low in impact.

Engineering

Using fume hoods, guards, emergency stop buttons, etc..

Administrative

Relevant and sufficient training to be provided, implementation of Safe Work
Procedures, MSDS's, safety signage

PPE

Wear gloves, safety boots, apron, eye protection, face mask, hard hat, ear
plugs etc.

8.1.3 Workplace Inspections
One key factor of risk management is Workplace Safety Inspections. Inspections are key means to
make sure that the workplace remains safe. They assist us in recognizing and dealing with the new
problems or dangerous situations.
After inspection, make an inspection report, which includes the following information:
1. Name of the place or area which is being inspected if not mention on report, the date of
inspection along with the name of inspector.
2. Ensure either yes or no as per the situation or item mentioned, or put a checkmark against each
point. If unable to find out the presence of control or if your answer is no for any point, this
represents that it is an actionable problem. Evaluate the hazard to prioritize the action on it.
3. A documents state that the corrective action should be mentioned in the comment section
of identifies action items. Also mention what is required and should be done to correct and
improve hazardous situations.
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Unit 8.2: Escalation matrix

Unit Objectives
After the completion of this session you will be able to:
1. Know about problem management process
2. Know about escalation matrix

8.2.1 Escalation matrix
For escalating issues to the concerned department, every organization follows a specific procedure.
This procedure is based on escalation matrix.
Problem management process
1. Identify problems as described earlier
2. Logging problems – Log the complaint report to the concerned person via email or
procedure specified by organization.
3. Categorize problems – categorize the problems into hazards, accidents, faulty tools or
equipments and general problems.
4. Prioritization of problem – prioritize the problem according to its impact or severity into
high, low, moderate and critical.
5. Initially diagnosis the problem and collect data and information regarding that.
6. Escalate the problem to the management through the escalation procedure.
7. Review the remedial action taken by the management to resolve the situation
8. If found any problem again, then notify the management again about the problem and also
suggest the remedial action required for it.
9. Close the complaint after solution of problem.
Escalation matrix is a complaint logging system (complaint box) allows you to specify multiple user
contacts to be notified in the event of issues. By using escalation matrix you can notify the right
people at the right time about critical alerts irrespective of the business hours. The escalation
matrix is time zone specific and it is available 24X7. The key features of escalation matrix are as
follows.
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•

The escalation levels are based on schedules.

•

The service is available 24X7 and schedules are allocated accordingly.

•

The schedules are time zone specific.

•

A matrix can be defined at multiple levels ranging from senior management to lower
management.

This implies that you can now have exclusive user groups notified of issues depending on device
roles or locations or issue types.

8.2.2 How does escalation matrix works
In escalation matrix,complaints severity can be assigned into difference levels, Level 1 andcan be
escalated to next levels. These next levels, say are called Level 2 and Level 3 respectively.
Administrators can assign Level 1, Level 2 and Level 3 departments.

Once the Level 1, Level 2 and Level 3 departments are defined, here is the how this works:
Step 1:

Complaint of a given category will by
default be assigned and notified by
email to the Level 1 department of
that category.

Step 2:

It defines which of the issue has to be
raised to whom and within which time
frame.

Step 3:

If the complaint is not resolved within
X number of days (X is the time defined
for Level 1 department to resolve the
issue), the complaint will be escalated
to Level 2 department.

Step 4:

Fig 8.2.1 Escalation matrix

If the complaint is not resolved within Y number of days (Y is the time defined for Level 2
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department to resolve the issue), the complaint will be escalated to Level 3 department.
At every escalation, L1/L2/L3 owners can receive notifications.
This is the process of escalating the issues to your supervisor to your senior management. If you
will get any issues, you have to lodge the complaint according to the complaint box system followed
by your organization.
Concerns and complaints may be received by any member of staff. It is important that they are
dealt with promptly and effectively by following the organizational policies and procedures.

Notes
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Unit 8.3: Accident reporting

Unit Objectives
After the completion of this session you will be able to: :
1. Discuss about accident and incident reporting
2. Know about how to write reports properly

8.3.1 Accidents and incidents reporting
IIt is of utmost importance to inform about the accidents and incidence straightaway, irrespective
of the impact of it. Even if there is minor injury or no harm to anyone and you believe it is not
worth reporting, still documentation is needed of the incidence. Reporting and documentation is
essential for multiple reasons:
•

Reporting helps in rectifying the situations and avoiding such future incidents.

•

If any occurrence leads to the loss of time or a long term leave and the affected needs to
claim compensation, a proper documentation helps in receiving the appropriate approval.

•

For legal reasons, the accidents leading to the fatal injuries or even to the demise of a
worker must be reported.

•

Any major accidents that includes the disintegration of a building or a major structure
failure, bridge, tower, crane, hoist, temporary construction support system or any
excavation an incident that includes the major release of dangerous material.

Your responsibility requires you to be aware of potential hazards and correct reporting processes.
If you notice a potentially hazardous situation, it is important that you report it immediately to
management and fill out the appropriate forms.
Hazard reports can take a number of different forms:
•

the standard hazard report used by workers for all hazards

•

reports of infections

•

near-miss incident reports
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•

reports of damage and faulty tools, equipments and machines

•

routine inspection reports

•

Behaviour incident reports.

8.3.2 Reporting format
Reporting of incidents and accidents is required under the Work Health and Safety (WHS)
legislation. Workplaces tend to have well developed reporting procedures in place, which aim to
fully understand the accident/incident and prevent any future occurrences through investment in
injury prevention, based upon accurate data. Reporting and recording should also facilitate costing
and associated financial loss.
Always report an accident to management immediately. There should be a form at each workplace
that you (or the person involved) and any witnesses can fill out, where possible, otherwise it can
be completed by a health and safety representative (HSR) if necessary. The form should cover the
following areas:
•

Description of the occurrence – what was the event that occurred, which required this
report to be completed?

•

Nature of injury or disease – select the most appropriate description from a range of
options. What injury or disease happened as a result of the occurrence?

•

First aid, medical treatment or hospital admission – this section asks for a description of
what was done to treat the injury or disease.

•

Part of the body affected – tick off which part or parts of the body were affected as a result
of the occurrence.

•

Source of injury – what actually caused the person to be injured or acquire a disease? This
could be a piece of machinery or other hazardous materials for example.

•

Probable cause or causes of injury – how was the source listed above actually responsible
for the injury?
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•

Investigation – this asks a series of questions that seek to find out why the person has been
injured or has acquired a disease.

•

Notification checklist – this checklist makes sure that everyone who should have been
contacted regarding the matter has been contacted and asks whether appropriate action
has been taken by the authorities.

•

Preventative action – this asks whether or not any action has been taken to prevent the
occurrence from happening again.

•

Witness details – this part is to be filled out if someone saw the occurrence happen. It is
essential if any sort of legal action is to be taken.

8.3.3 Filling reports and documents properly
In order for an effective completion of documentation, pre established pro-forma should be
followed. It is extremely essential despite of the reporting format, all information is recorded in a
manner that is:
•

documented in appropriate language

•

proper

•

timely

•

According to organization reporting protocols.

The below mentioned pointers will help you in finishing your reports accurately and aptly:
•

Make use of pen, not pencil.

•

Do not use erasers or liquid paper. For any correction, strike off the word or phrase and
write the correct changes above it along with initials and date of change.

•

Be thorough. Write down everything that is important.

•

Try to document note as soon as possible after the event. Most critical incident reports will
specify a time by which the documentation is to be completed.

•

Remember that case notes or incident reports may be required in the legal arena. In
determining the validity of information, the courts discriminate between facts and opinions.
‘Facts’ are what is directly observed.
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•

Use it with particularly important information.

•

Be legible

•

In describing an event, be clear, organized and sequential. Write down what happened in
the order it happened.

•

For any concerns or queries related with the documentation process, discuss with the
management.

•

make sure the report is dated and signed after each entry.

We have looked at a number of aspects of accident/incident reporting, from what we need to
report, e.g.equipment difficulties, damage or malfunction to recording forms required, e.g.
incident reports, fault reports, accident and prevention reports.

Exercise
1. Assume you got an accident at work place on your knees. File a report and inform the
management about the accident.

2. What is important in an accident investigation?
(a) Only to interview the victim.
(b) To clear up the site of the accident as quickly as possible in order to prevent new accidents.
(c) To collect all facts and information at the location of the accident.
(d) None of these
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Unit 8.4: Defects reporting

Unit Objectives
After the completion of this session you will be able to:
1. Know about reporting of faulty and damage tools

8.4.1 Reporting of faulty and damage tools
Like accident or incident reporting, reporting of faulty and damaged machine, tools and equipments
is also necessary. To reduce the chances of accident or any damage it is very important. Any
damaged, faulty or malfunctioning tools, equipment should be immediately withdrawn from use
and addressed according to organizational policies and procedures. In general, this may require
you to report the damage or fault to management, take action to ensure that you or other workers
are not injured or harmed by the equipment by tagging or labeling it with a hazard sign, and/or
removing the equipment from the area. You should have to check the following details before
doing reporting or providing any repair suggestions:
•

Last date of inspection

•

Last date of repair and which part was repaired.

•

Life cycle of the tool, equipment or machine

In machine or equipment faulty or damage report you have to provide following details:
•

Name of the tool or machine

•

Registration details of machine

•

Who does the inspection of tool and machine before the use

•

Trouble or hazard from the defective tool or machine

•

Defective part name or number

•

Remedial action - Tool or machine has to be discontinued or need repair

•

Which process is going to affect due to the faulty machine or tool

•

Report whether the machine or tool is performing accurately or precisely.

•

Report that there limits, fits and tolerances are set or not according to industrial standards.
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Know about communication with colleagues
2. Discuss about workplace etiquettes
3. Know about working in a team
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Unit 9.1: Ensure appropriate communication with others

Unit Objectives
At the end of this unit, you will be able to:
1. Discuss about how to communicate effectively with colleagues
2. Know about effective communication

9.1.1 Communicate with others properly
What will be the reaction of yours when people say a largely about you. The success of the
organization depends on each colleague.
•

For success of organization learn your co-workers’ names and learn them quickly because
people loves hear their names.

•

It doesn’t matter a person is more or less significant because of his/her designation. Always
use to speak to every person you work with or pass in the lobby. You should respect every
employee.

•

Self-assessment: Make your own assessment how you behave your supervisor(s),
subordinates, and peers. Would the changes in the dealings, if seen by others, put you in
negative list? If so, find where the unevenness, and start the procedure of reworking the
relationship active.

•

Share about your personal life is your choice with employees but always be careful. May
cause a negative impact because of yours openness. Didn’t shows interest or ask people to
share their personal lives with you. This makes people uncomfortable in the job

•

Always respect other people’s personal space. Different people having different personal
space than your own.

Sometimes it’s not what you say, but how you say it that counts! Proper communication is equally
important whether your delivery is spoken, written or implied.
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9.1.2 Effective communication with colleagues
To communicate better with your colleagues at work place here are some ways:
•

Listen actively: This shows that what your team mates have to say and that you should
respect them and you’re interested. Few things you need to follow: Listen to them carefully,
positioning your body towards people, and look at them directly. Never interrupt them
while they’re speaking. If you listen to them closely and wait for them to finish speaking
you’ll only be able to understand what people are trying to speak. After listening you can
ask questions to clarify any issues. When anyone talking to you doesn’t email or text.

•

Face to face talk and Speak with pleasure: To avoid any misunderstandings with your team
mates should speak with pleasure. To understand your colleague point of view and feelings
a face to face communication helps with building trust and openness.

•

Offer constructive criticism: While giving feedback, don’t involve personal feelings and
make sure your team mates fully understands what you are try to telling them. If someone
did a great job, offer positive support and give them upgrading tips without being unkind
or dominant.

•

Build and earn trust: Trust and respect play an important role for effective communication
to occur. To build faith with your team mates, it’s significant that you act steadily and with
honesty. Clear communicate, collaboratively and confidentially with them while showing
the respect to earn their faith. To create trust and understand with your colleagues, the
clear and concise communication should be there.

•

Get personal but don’t be too casual: Colleagues personal lives should be discuss during
breaks or after work to know better by talking. This helps to build faith. Don’t get too
casual in your discussions, especially in the work place, as it may cause the other people
uncomfortable.

•

Tell them how what you’re communicating is relevant to them: For relevant communication
it related to what the other person wants, doubts or needs. First find out how what you’ll
say or write is pertinent to your team mates and then impress them. If your communication
is certainly relevant to them, then it will keep them listening to or reading.

•

Keep spoken and written communications short, simple and direct: Limited time is
constraints so don’t think your team mates to listen to and read everything that you’re
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trying to tell them. Try not to giving those complicated descriptions and endorsements
with the expectation they will know everything straight away. Short, simple and direct
communications is the best way to impress.

Notes
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Unit 9.2: Workplace etiquettes

Unit Objectives
At the end of this unit, you will be able to:
1. Know about organization policies and procedures
2. Know about workplace etiquettes

9.2.1 Follow organization policies and procedures
Organization policies and procedures while working with colleagues:
•

Never use abusive words with the colleagues

•

Follow work etiquettes

•

Never share secret or confidential information with your colleagues

•

Help your colleague in case of emergency or difficult situations

•

Coach your colleagues in case of problems and about organization policies and procedures.

•

Communicate with them properly.

9.2.2 Workplace etiquettes
In the business world the way you present yourself to others tells capacities about you. Seconds of
meeting will decide first impression about others. Present yourself professional after you’re hired
for a job. Important tips that help to succeed on the work place:
Making a good impression
To improve overall image and confidence a good impression on the
work place play an important role.
•

At the beginning of your first day, meet each of your team
Fig 9.2.1 Workplace etiquettes

mates.
•

Always make eye contact, turn towards them and listen attentively with co-workers if they
are speaking to you.

•

NEVER assume you can wear casual clothing to work, always verify and follow the
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employer’s office dress code.
•

Bag or purse and the belongings you carry in them must say something about your
personality. Disordered items may diminish from the image you would like to present.

•

In a first time meeting with someone, smile and shake hands palm to palm with a gentle
control.

•

Always alert and ready to contribute to the company and avoid sleepiness which can cause
a negative effect in the workplace.

•

Always be on time each day. Avoid your personal items away and ready to start workday.

•

Kindness and courtesy is the most important factor which always counts!

What will be the reaction of yours when people say a largely about you The success of the
organization depends on each colleague .
•

For success of organization learn your co-workers’ names and learn them quickly because
people loves hear their names .

•

It doesn’t matter a person is more or less significant because of his/her designation. Always
use to speak to every person you work with or pass in the lobby. You should respect every
employee. !

•

Self-assessment: Make your own assessment how you behave your supervisor(s),
subordinates, and peers. Would the changes in the dealings, if seen by others, put you in
negative list? If so, find where the unevenness, and start the procedure of reworking the
relationship active.

•

Share about your personal life is your choice with employees but always be careful. May
cause a negative impact because of yours openness. Didn’t shows interest or ask people to
share their personal lives with you. This makes people uncomfortable in the job.

•

Always respect other people’s personal space. Different people having different personal
space than your own.

Work space savvy
You can spend more working hours at your job than in home.
•

Work station should be professional and well-ordered with suitable private touches! It
reflects good imPushion on the team mates.

219

Participant Handbook

•

Always give respect to others’ space whether it is a cubicle or office so not just walk in; you
should knock or make your presence gently known. Always invite team mates if they have
a few minutes to talk. Wait until you are invited to sit down don’t assume greeting of your
presence is an invitation to sit down.

•

An important phone call could be damage by you so don’t interrupt people on the phone.

•

Bound personal calls, if your work spaces don’t have a door

•

Always ask your superior when and where it is suitable to use your phone in office.

•

Try not to use ear buds or headphones to listen to music while at job.

•

Smells and noise from food can be distracting others so avoid food consumption to a
minimum.

Notes
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