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1. Introduction
Unit 1.1: Introduction of the Training Program
Unit 1.2: Furniture Industry in India
Unit 1.3: Job Role and Responsibilities of a Carpenter

Participant Handbook

Key Learning Outcomes
At the end of this module, you will be able to:
1. Know what this training program is about
2. Know about Indian furniture industry, its size, key growth drivers and market structure
3. Know about employment opportunities in Indian furniture industry
4. Know about wood carpentry and its types
5. Define your roles and responsibilities as a wood furniture carpenter
6. Know about the career progression for a wood furniture carpenter
7. Know about the essential skills required to become an efficient wood furniture carpenter
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UNIT 1.1: Introduction of the Training Program
Unit Objectives
After completing this unit, you will be able to:
1. Know the overview of the training program
2. Know and understand the objectives of the training program
3. Know the ground rules

1.1.1 Overview of the program
Welcome to the training program 'Carpenter – Wooden Furniture'!
Now-a-days furniture industry is growing rapidly, so the demand of furniture carpenters too. In addition
to hard work and dedication to the work, one requires a basic training to become an efficient furniture
carpenter . That’s why this training program has been developed.
This program will facilitate you to develop your knowledge and understanding of:

§ Furniture industry in India
§ Job role and responsibilities of a wood furniture carpenter
§ Materials to be used in wood carpentry work
§ Hand and power tools to be used in wood carpentry work
§ Measuring, cutting, trimming and assembly of the wood
§ Calculation of quantity of the material as per the technical drawings or instructions
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§ Types of furniture
§ Furniture making process
§ Maintenance and safety of tools and machines
§ Maintaining the workplace clean, safe and secure
§ Core professional and technical skills required to perform the job efficiently

1.1.2 Objectives of the program
After completing this training program, you will have the skills to:

§ Work in a company or independently as a wood furniture
carpenter

§ Perform your job efficiently
§ Work in a safe and secure manner
§ Adhere to safety and security guidelines
§ Comply with all guidelines and policies of the organization
§ Maintain safe, hygienic and secure working environment
§ Use and maintain tools and machines appropriately
§ Choose the right material and right tools required for completing the job
§ Calculate the quantity of material and time to complete the job
§ Know the correct way of furniture making process
§ Observe any safety hazards, conditions or unsafe practices at workplace
§ Maintain better workplace relationship
§ Possess the right personal qualities, attributes and hygiene for the job
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1.1.3 Ground rules
All the participants are expected to follow certain ground rules which will facilitate an efficient learning
environment. These rules are:

§ Arrive and start on time.
§ All participants are expected to participate in all phases of the workshop.
§ Mobile phones of the participants should be switched off or in silent mode.
§ Participants must adhere to the timelines. If the break given to the participants is of 15 minutes,
then everybody has to be in the training room within those 15 minutes.

§ All the doubts should be raised to the facilitator. They should not talk among themselves.
§ Listen actively - respect others when they are talking.
§ Learn and ask questions if you don't understand.

Notes
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UNIT 1.2: Furniture Industry in India
Unit Objectives
After completing this unit, you will be able to:
1. Overview of furniture industry in India
2.

Indian furniture industry size and key growth drivers

3.

Indian furniture market structure

4. Employment opportunities in Indian furniture industry

1.2.1 Furniture industry in India

Over the years furniture industry in India has been growing very fast. The entry of international brands,
the concept of good living and better lifestyle, and changing consumer preference has led to the
emergence of furniture retailing in India. The demand of more offices and hotels is increasing rapidly
due to high growth in sectors like tourism and hospitality, IT, telecom, retail and real estate and this is
leading to the growth in demand of furniture.
Global furniture industry research and consulting firm, CSIC Milano has classified India as the 14th
largest furniture market in the world. The Indian furniture industry is estimated at around Rs 350 billion.
Around Eighty five per cent of national production comes from regionally small size firms falls into the
unorganized sector and remaining comes from the organized sector comprising of leading
manufacturer, importers and dealer/distributors. According to a study by the World Bank, the organized
furniture industry is expected to grow by 20 per cent a year in India. The marked development of the
Indian furniture industry is inviting the leading foreign brands to join hands with Indian furniture brands.
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1.2.3 Employment opportunities in Indian furniture industry
Indian furniture industries are manufacturing and exporting high level quality furniture. This industry
offers a wide range of employment opportunities. The furniture industry in India employs a total of
around 300,000 workers.
Some leading Indian furniture brands are Godrej & Boyce Manufacturing Co. Ltd., Furniturewala, Zuari,
Yantra, Renaissance, N R Jasani & Company, Furniture Concepts, Durian, Kian, Millenium Lifestyles,
Truzo, Featherlite, etc.

Notes

Exercise
Choose the correct answer –
1. The key factors to the growth of Indian furniture industry are –
1. Changing lifestyle

3. Development in real estate

2. Increasing demand of offices

4. All of above

2. Which type of furniture is manufactured the most?
1. Plastic moulded furniture

3. Wood furniture

2. Steel furniture

4. Cane furniture

3. Which segment demands furniture the most?
1. Office

3. Hotel

2. Home

4. Hospital
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UNIT 1.3: Job Role and Responsibilities of a Carpenter
Unit Objectives
After completing this unit, you will be able to:
1. Know about carpentry work and its importance
2. Understand the job role of a wood furniture carpenter
3. Understand the responsibilities of a wood furniture carpenter
4. Know and understand the essential skills required for the job of a wood furniture carpenter

1.3.1 What is carpentry?
The homes we live in and the furniture we sit on would not have
been made possible without the skilled trade known as
carpentry. Carpentry is the activity or skill of making items from
wood, like table, chair, bed, window, door, cupboard, roof,
flooring etc. Carpentry involves cutting, shaping and putting
together materials to be able to build houses, offices, and
furniture. It is very ancient skill, which has now evolved in
technology by introduction of various special tools and
equipment, and material. Wood or timber is the main material
used in carpentry, although there are many other materials
that are now used in carpentry as well.

1.3.2 Types of carpentry
Broadly, carpentry can be categorized in two types which require different skills:
1) Rough Carpentry
2) Finish Carpentry

Rough Carpentry
Rough carpentry refers to the type of carpentry that does not require a fine finish. These include making
the structural parts of the house that need to be simple, like the posts, rafters and beams, roofing and
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Rough Carpentry

Finish Carpentry

framing. This type of carpentry does not need to be finely finished because the parts are going to be
covered anyway. Rough carpentry is typically performed outdoors on construction site.

Finish Carpentry
Finish carpentry, on the other hand, refers to the making of furniture, inlays, decking, flooring,
staircases, making and installing of windows and doors, and moldings and trims. As its name implies,
finish carpentry is the work that is going to be seen from the outside. Since this is going to be what
people see, finish carpenters are expected to make their work as neat, clean and as finely-detailed as
possible. Their work is often performed in a workshop, though some finish carpenters travel to
construction sites to fit and install trim, cabinets, and other items.

1.3.3 Who is a carpenter?
A carpenter is a skilled craftsman who works with
wood. Following blue prints or detailed drawing, or
furniture designer's or supervisor's instructions, a
carpenter builds, assembles, installs and repairs
fixtures and structures that are usually made of
wood.
A carpenter may also work with other materials
such as plastic, fiber glass, or dry wall.
Some carpenters pre-fabricate cabinets and other
structures in workshops or factories, while others
work on construction sites, cutting, joining, and
installing structural elements.
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1.3.4 What does a wood furniture carpenter do?
A wood furniture carpenter is responsible for designing, building and repairing fixtures, furniture, and
other items using different types of wood. He –

§ Collects and follows technical drawings or instructions from supervisor.
§ Prepares sketches taking as per requirements of the customer, in case of absence of technical
drawing

§ Selects the materials and calculates the quantities of material as per technical drawings or
instructions from supervisor.

§
§
§
§
§
§
§
§
§
§

Measures and marks on wood and other materials using different methods.
Cuts, trims and shapes the wood using hand tools and power-operated tools.
Makes the wood smooth by planing or shaving it.
Checks the level, flatness, smoothness of workpieces
Prepares templates, jigs for cutting the material
Sharpens the tools, if required
Makes workpieces ready using different types of wood joints
Assembles ready workpieces together using adhesive and fasteners as per specifications
Checks the assembled piece of furniture for any defect or damage
Gives finishing to the workpieces by pasting laminate or veneer, edge banding, by applying
hard putty, etc.

§ Installs accessories to the finished item, such as locks, handles, knobs, bolts, etc.
§ Installs the finished item to the site
§ Reports any safety hazard or risk at workplace to the supervisor
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A wood furniture carpenter is also responsible for –

§
§
§
§
§

Working in a safe manner
Maintaining and using tools safely
Maintaining workplace neat, safe and secure
Performing his jobs efficiently
Keeping records of materials and work orders, etc.

1.3.5 What is the workplace of a carpenter like?
Depending on their job duties, carpenters may work either indoors or outdoors. Rough carpentry
activities are done outdoors, while finish carpentry jobs in workshops or factories.
Carpenters do work that is very physically demanding. They have to lift heavy materials and prolonged
standing, climbing, bending, and kneeling often are necessary. They often have to stand on ladders. So
they have to be physically fit and strong.
Since carpenters use sharp and heavy equipment, they should be safety-conscious and follow company
or workplace safety standards at all time.

1.3.6 What is required to become an efficient carpenter?
Carpentry requires training which involves both acquiring knowledge and physical practice. An efficient
carpenter should have technical knowledge and skills to perform her/his jobs. Some basic technical
skills are –

§ Reading technical drawings
§ Reading the measuring tools
§ Measuring and marking material

§ Cutting material using cutting tools
§ Checking level, plumb and square of the work done
§ Driving screws and nails, drilling, hammering
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In addition to essential technical knowledge and skills, a wood furniture carpenter should also possess
certain soft skills, or personal qualities –

§ Good communication skill

§ Personal hygiene

§ Detail oriented

§ Honest

§ Work in a team

§ Trustworthy

§ Solve problems

§ Hard working

§ Punctual

§ Courteous and

§ Hand and eye coordination

§ Dedicated

§ Physical fitness
In this training program, you will be trained in technical and professional skills required to become an
efficient furniture carpenter.

1.3.7 What can a wood furniture carpenter do in future?
There are good job opportunities for trained and skilled furniture carpenters. A trained and skilled
furniture carpenter can work independently. An experienced carpenter can become a carpentry
supervisor or a project manager in future. You may also become an independent contractor and work
with furniture manufacturers, retailers, or service companies.

Career ladder for a furniture carpenter

Carpentry
supervisor

Project Manager
Carpentry Supervisor
Furniture Carpenter

Carpentry is a hand skill. The more you will practice, the more you will be skilled in this art. Only you
need is hard work, dedication, determination and honesty towards your job. Dedication and hard
work displayed in your work will prove that you have the necessary passion and drive to succeed at
the next level.
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Notes

Exercise
Choose the correct answer –
1. Rough carpentry work includes –
1. Making door frames

3. Making a chair

2. Making a structure for partition 4. 1 and 2
2. Finish carpentry work includes –
1. Making moldings
2. Making a chair

3. Making bed and side table
4. All of above

3. A carpenter’s job does not include –
1. Plane the wood

3. Check vehicles in a complex

2. Read technical drawings

4. Saw the wood

4. A furniture carpenter cannot make –
1. Wooden chair

3. Iron gate

2. Wooden doors and windows

4. Wooden staircase

5. What personal qualities should an efficient carpenter have?
1. Honesty

3. Dedication to work

2. Hard work

4. All of above

15

Participant Handbook

16

2. Carry Out Cutting
and Trimming of
the Wood
Unit 2.1: Wood and Other Materials
Unit 2.2: Tools, Machines and Equipment
Unit 2.3: Basic mathematical Skills
Unit 2.4: Measuring and Calculating the Wood
Unit 2.5: Technical Drawing
Unit 2.6: Furniture and Other Woodwork
Unit 2.7: Preparation - Marking, Cutting and Trimming

FFS/N0102

Participant Handbook

Key Learning Outcomes
At the end of this module, you will be able to:
1. Know about the wood and other materials used for woodwork and furniture
2. Know and understand the different types of woods
3. Understand the properties, characteristics and qualities of wood
4. Know the correct ways of storing wood and other material
5. Know and understand various types of tools, machines and equipment used for woodwork
6. Know the functions and usage of woodworking tools, machine and equipment
7. Operate tools and machine in correct and safe manner
8. Maintain tools and equipment in correct way
9. Know about the different types of furniture
10. Know about the other types of woodwork carried out by carpenters
11. Know about the basic mathematics
12. Do calculations using different methods
13. Identify the different types of basic shapes
14. Calculate the area and perimeter of different shapes
15. Know and understand the measurement systems
16. Read the measuring tape in both systems of measurement
17. Calculate the quantity of wood and other material required for making furniture
18. Read technical drawings
19. Measure and mark the materials in correct way
20. Cut and trim the material using different cutting tools
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UNIT 2.1: Wood and Other Materials
Unit Objectives
After completing this unit, you will be able to:
1. Know about the properties of wood
2. Know about the types, natural characteristics of wood
3. Know about the different grain patterns of wood
4. Know about different types of hardwood and softwood, their characteristics and qualities
5. Know about plywood, boards and other materials used for carpentry projects
6. Know about the different method of sawing

2.1.1 Wood – the most popular material used for furniture
Wood is a natural material which has always been a popular choice
for making furniture. It is one of the most commonly used materials
in wood carpentry projects, and almost any type of wood can be
used to build furniture.
Many varieties of wood are available, and each one has its own
properties, unique characteristics and qualities. The type of wood
determines the beauty and strength of the finished piece.

2.1.2 Structure of wood
Wood is produced by trees. The cross section of a tree shows the following features in succession from
the outside to the center:
(1) Bark and cambium layer
(2) Wood (sapwood and heartwood)
(3) Pith, the small central core
The pith and bark are excluded from finished timber. Only sapwood and heartwood is used as finished
timber. Sapwood is lighter in colour than heartwood.
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Cambium layer

Annual rings

Bark

Medullary rays

Most species produce annual growth rings.
The growth rings, when exposed by
conventional methods of sawing, provide
the grain or characteristic pattern of the
wood.

Medullary rays
Medullary rays extend radially from the pith
of the log toward the circumference. They
produce the flake effect in quartersawn
timber.

Annual
rings
Pith
Heartwood

Sapwood

2.1.3 Types of wood
The wood produced by trees are divided into two botanical classes –

§ Hardwood
§ Softwood
This botanical classification is sometimes confusing, because there is no direct correlation between it
and the hardness or softness of the wood. Generally, hardwoods are more dense than softwoods, but
some hardwoods are softer than many softwoods.
Both hardwood and softwood are used for everything from structural to decorative. Both are extremely
popular within the furniture industry.

Hardwood
Most furniture carpenters love to work with hardwoods. The variety of colors, textures, and grain
patterns makes beautiful and interesting-looking furniture.
Hardwoods come from broad-leaved trees (deciduous trees that drop their leaves every year and
produce seeds). Hardwood trees are very slow growing trees, this tends to make them produce dense
wood. That is why items made from hardwoods are more likely to withstand years of wear and tear. Hard
woods are usually much darker in colour. Hardwoods have lovely, attractive grains and are used for
making fine and high-quality furniture, decks, flooring, and decorative woodwork. Hardwoods are
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usually expensive woods. Examples of hardwoods include alder, balsa, beech, hickory, mahogany,
maple, oak, teak, and walnut.

Softwood
Softwoods are not weaker than hardwoods. Softwoods are easier to work with than hardwoods.
Softwoods come from conifer tress (trees that have needles and do not produce seeds). Softwoods are
usually lighter in colour. Softwoods often come from very tall, straight trees, and are better suited for
construction work in the form of planks, poles, and so on. Because most coniferous trees grow fast and
straight, softwoods are generally less expensive than hardwoods. Examples of softwoods include pine,
spruce, cedar, fir, and larch.

2.1.4 Natural characteristics of wood
Wood is the product of nature which has numerous color hues, grain patterns and other natural
characteristics. Color and grain patterns are the primary factors influencing the appearance of wood.
Other characteristics such as stains, burls, and insect damage also have an effect. All are variable, not
only in different commercial groups of wood, but within a given species, log, or board.
The natural causes of color variation within a species are influenced by many factors. Soil types,
minerals, water levels, available sunlight, temperature, and genetic composition, all contribute to color
variation. Grain variation, like color variation, is also influenced by many factors. They include tree size,
growth rate, climate changes, site conditions, genetics, bird, insect, and fire damage.

Some common natural grain patterns –
Burl grain
Burl grain is common in most species and is also known as curly
grain, burly grain, fiddleback or figure wood. Burl grain is a swirl
or twist in the wood that occurs near a knot but does not
contain a knot over 1/8” in diameter.

Tiger stripe/Cross fire
This unique grain pattern is also called zebrawood. It is a
distorted grain pattern that in certain light resembles the
stripes of a tiger. It is common in red and white oak, and maple.
Tiger stripe is most often found along with burl grain. Wood
with this grain characteristic is often quite dense.
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Ray flecking
Ray flecking is visible in hardwood species that are
quartersawn and have rays. Red oak and white oak are most
noted for this characteristic.

Bird's eye
Bird's-Eye is a small area in the wood where fibers are
contorted to form circular figures that resemble birds' eyes on
the surface of the board. It is common in hard maple.

Cat's paw
It is a wood characteristic that has the shape of a cat's paw
caused by pin knots. It is most common in cherry.

2.1.5 Defects of wood
One of the biggest challenges of working with wood is to work within the constraints of wood. Various
abnormal conditions and features of wood reduce the economic value of wood. These features are
termed as defects. These defects in wood may either just reduce its utility or render it entirely valueless.
Some present a serious structural weakness in the wood, others do little more than spoil its appearance.
Defects in wood can be broadly classified into two categories which are as follows:
(1) Natural defects
(2) Seasoning defects

2.1.5.1 Natural defects
Knots
Knots are common types of natural defects. Knots vary in size, shape, structure, and color. Knots spoil
the appearance and reduce the strength properties of wood. It also raises the seasoning defects and
makes difficulties during wood working.
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Sound knot
A sound knot, also known as a tight knot, is
completely solid with no portion of the knot
movable. It is as hard as the surrounding wood
and shows no sign of decay.

Unsound knot
An unsound knot, also known as a loose knot, has a
portion that will move readily.

Pin knot
A pin knot is a small, sound, and tight knot.

Knot cluster
A knot cluster is a grouping of usually small knots.

Pitch pocket
Pitch pocket is sometimes referred to as gum spot. These are
openings that run parallel to the growth rings containing resin.
Cherry is the most common hardwood species with this
characteristic.

Worm hole
Voids in the wood caused by the burrowing action of certain
wood-infesting worms.
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Rot
Rot (also known as decay) is the decomposition of a substance
by fungi. Incipient rot is rot in its early stages and usually
noticeable only by slight wood discoloration or bleaching of
the wood. Advanced decay causes the wood to become soft
and punky.

Heart shakes
Heart shakes are usually the result of disease or over-maturity
of the tree. The shakes radiate from the centre of the log and
are caused by internal shrinkage.

Cup or ring shakes
Cup shakes, also known as ring shakes, are caused by a
separation of the annual rings and are usually due to a lack of
nutrient or twisting of the tree in high winds. In bad cases
economic conversion of the log is very difficult.

Star shakes
Star shakes are radial cracks which occur around the outside of
the log. They are caused by shrinkage at the outside of the log
whilst the middle remains stable. This is usually because the
log has been left too long before conversion.

Mineral streak
A darkened or discolored wood area, caused by minerals which
the tree extracts from the soil, can be mineral streak. Mineral
streak appears as a blackish-blue, running parallel with the
grain.

Mineral streak

Mineral stain
Mineral stain appears as a dark, blotchy area with undefined
boundaries. It can turn an entire board darker in color.
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2.1.5.2 Seasoning or drying defects
Poor seasoning can cause wrapping in wood. Warp means any defect in lumber that deforms a board's
shape. A board may be distorted in one of four ways: cupped, sprung, bowed or twisted.

Cup

Bow

The board remains flat in length and on edge
but curves across its width, away from the
heart.

The board remains flat in width and on edge but
curves in length, like a straight road descending a
hill.

Spring

Twist

The board remains flat in width but curves in
length, like a river going around a bend.

The board curves in length and width like a
propeller.

2.1.6 Conversion of wood
Conversion is the sawing of a log into boards or planks ready for use by the carpenter. How the wood is
converted directly affects its usefulness. Mainly there are three types of methods to saw the wood log
which determine the grain pattern of the board –

Plain Sawing (Flatsawn)
Plain sawing is the most common method of sawing and consequently most timber is plain sawn. This
method provides the widest boards and least waste; therefore, it is the most economical. Flatsawn
timber has growth rings at angles of 0 to 45 degrees to the wide surface of the timber.
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Quarter Sawn
This method of sawing produces relatively
narrow boards and creates more waste.
For these reasons (and the additional
handling involved) quarter sawn lumber is
much more expensive than plain sawn.
Quartersawn timber has growth rings at
angles of 45 to 90 degrees to the wide
surface of the timber.

Rift Sawing
Rift sawing is very similar to quarter sawing, and has the same advantages and limitations. This method
of sawing accentuates the vertical grain and minimizes the flake. Riftsawn timber has growth rings at
angles of 30 to 60 degrees to the wide surface of the timber.

2.1.7 Seasoning of wood
Wood from newly felled trees contains a high proportion of moisture in the form of sap, which is made
up of water and minerals drawn from the soil. Most of this water has to be removed by some form of
drying, which is called seasoning. The main reasons for seasoning are –

§
§
§
§
§
§

To make sure that shrinkage occurs before the wood is used
To make sure that the moisture content of the wood is below the ‘dry rot’ safety line of 20 per cent
To make sure that dry wood is used
Dry wood is stronger
Seasoned wood is less likely to split or distort
Wet wood will not accept glue, paint or polish

The wood should be dried to a moisture content that is similar to the surrounding atmosphere in which
it will be used. There are two main methods of seasoning wood –

Air seasoning
For air drying the wood is stacked in a pile in open-sided, covered sheds, which protect the wood from
rain but still allow a free circulation of air. A moisture content of 18–20 per cent can be achieved in a
period of 2–12 months.

Kiln seasoning
Most wood that is used is kiln seasoned. If done correctly the moisture content of the wood can be
reduced without causing any wood defects. Depending on the size of the wood, the length of time the
wood needs to stay in the kiln varies between two days and six weeks.
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Notes

2.1.8 Types of hardwood and their characteristics
Mahogany –
§
§
§
§

It is reddish-brown colour wood.
It is very strong and durable.
It resists to warping, shrinkage and swelling.
It is used for making cabinets, dining table sets, tables,
desks, and other items.

Oak –
§
§
§
§

It comes in two basic varieties – red and white.
It is strong and bends easily.
It resists to warping, shrinkage and swelling.
It is used for making cabinets, book shelves, desks,
outdoor furniture.

Maple –
§ It has immense strength and hardness.
§ It shrinks moderately.
§ It is used for making solid wood furniture like bedside
tables, console tables and wall shelves.
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Sheesham –
§
§
§
§

It is known as Indian Rosewood.
It has a golden-brown colour.
It is highly durable and resistant to termites.
It is mostly used for making solid wood furniture like
wardrobes, cabinets, bedroom furniture, coffee tables,
console tables, etc.

Teak –
§ It comes in shades of medium-dark brown or in a pale
yellow colour.

§ It is a hard and moisture-resistant wood.
§ It is resistant towards warping, cracking, decay and
termites.

§ It is high in durability and stability.
§ it is an ideal choice for making furniture.
§ It comes in many variety – Ghana Teak, Ivory Teak, Burma Teak, etc.
§ It is used for making cupboards, cabinets, bed, tables, chairs, paneling, door-window frames,
doors, flooring, outdoor furniture.

Ash –
§ It is whitish in colour.
§ It is straight grained, very tough and flexible.
§ Although tough, ash works with machines quite well,
and has a reasonably smooth finish.

§ It can be glued, stained, and polished and takes nails and
screws well.

§ It is used for Furniture, boat building, sports equipment,
tool handles, etc.

Beech –
§
§
§
§
§

It is light colour wood.
It is hard, close grained and durable with a fine texture.
It works fairly well by both hand and machine.
It takes glue, stains and polish well.
It is used for Furniture, kitchen utensils, wood block
floors, etc.
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Rosewood –
§
§
§
§
§

It is dark reddish-brown to more golden-brown hues.
It is close grained, strong and durable.
It is hard to work with.
It has an appealing fragrance.
It is used for making solid wood furniture like cabinets,
tables, desks, cupboards, etc.

Walnut –
§ It has a rich brown colour.
§ It is highly durable and resistant towards warping and
shrinking.
§ It is easy to work with.
§ It is used for making coffee tables, side tables, dining
tables, book shelves, wall paneling.

Cherry –
§ It has slight reddish hue, to richer shades of reds and
browns over time.

§
§
§
§

It has a close grain pattern.
It is easy to work with.
It is strong, durable and resistant towards warping.
It is used for making solid wood furniture like shelves,

cabinets, tables, etc.

Miranti –
§
§
§
§

It requires little maintenance.
It is easy to work with.
It is durable and resistant to termites.
It is used for making door/window frames, shutters, etc.

Sapele –
§ It is harder than mahogany with similar strength
properties to oak.

§ It works fairly well with hand and machine tools, but the
interlocked grain is often troublesome in planing and
moulding.
§ It is used for furniture, veneer, etc.
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Mango –
§ It is lighter than most other hardwoods, such as oak or
teak.

§ It is strong and dense.
§ It has an attractive grain pattern.
§ It is used for making bedroom furniture, cupboards,
tables, entertainment units, book shelves, kitchen
cabinets, console tables.

Salwood –
§
§
§
§
§

It looks like teakwood and heavier than teakwood.
It is quite resistant to termites.
It is strong and durable.
It is avoidable for furniture making.
It is used for making door-window frames.

2.1.9 Types of softwood and their characteristics
Cedar –
§
§
§
§
§
§

It is a reddish wood with aromatic smell.
It is a light-weight and highly durable wood.
It is very easy to work with.
It has uniform texture.
It is resistant to insects and decay.
It is used for making storage chests, decorative panels,

etc.

Pine –
§
§
§
§
§
§
§

It is extremely popular wood.
It varies from cream to yellow-brown.
It has uniform grains.
It is easy to work with.
It is not as durable as other types of wood.
It is resistant to shrinkage, swelling and warping.
It is widely used for making indoor and outdoor
furniture, moldings, and paneling.
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Redwood –
§
§
§
§
§

It has a reddish tint.
It is a light-weight and durable wood.
It is easy to work with.
It is resistant to towards insects and decay.
It is used for making indoor and outdoor furniture,
fencing, paneling, etc.

Larch –
§
§
§
§

It varies from yellow to a medium reddish brown.
Its grain is generally straight or spiraled.
It is moderately durable regarding decay resistance.
It is used for veneer, utility poles, fence posts, flooring,
boat building, and construction timber.

2.1.10 Manufactured wood
Wood is also available in the form of sheets, which are manufactured in factories and are less expensive
than the boards of wood. These sheets are available in different sizes and thicknesses.
Let us take a look at them –

Plywood –
§ It is widely used for making shelves, cupboards,
cabinets, doors, paneling and partitions.

§ It is made by bonding together a number of thin layers of
softwood or hardwood.

§ There are always an odd number of layers, like 3, 5, 7.
§ Each layer is at right angle to the grain of the other layer.
§
§
§
§
§

Available size – 8'x4', 8'x3', 7'x4', 7'x3', 6'x4', 6'x3'.
Thickness – 2.5 mm, 4 mm, 6 mm, 8 mm, 10 mm, 12 mm, 19 mm, 25 mm.
It can be finished by pasting wood veneer or formica on it or by painting it.
One-side or two-side pre-finished plywood is also available.
It comes in many grades – water and boil proof (exterior grade), interior plywood, shuttering ply
and marine ply.
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Blockboard or commercial board –
§ It is used for making shelves, cupboards, cabinets, doors,
paneling and partitions.

§ It is composed of softwood strips (up to about 25mm
wide) placed edge to edge and sandwiched between two
layers of hardwood, and then bonded under high
pressure.

§ Available size – 8'x4', 8'x3', 7'x4', 7'x3', 6'x4', 6'x3'.
§ Thickness – 19 mm, 25 mm.
§ One-side or two-side pre-finished blockboard is also available.
Chipboard –
§ It is made by bonding together wood particles with an
adhesive under heat and pressure to form a rigid board.

§ It is available in a number of densities – normal, medium
and high-density.

§ Normal density is fairly soft and is used for making pinup boards.

§ It is not suitable for outdoor because it tends to soak up
water.

§ Available size – 8'x4'.
§ Thickness – 12 mm to 25 mm.
§ Pre-finished chipboard is also available.

Veneer –
§ It is made up of narrow (25 to 100 cm) strips of wood
glued edge to edge on 4 mm thick plywood.

§ Some veneers have no backing on them and are called
raw veneers.

§ It is a good alternate of wood.
§ Available size – normally 8'x4'.
§ Thickness – 4 mm and 6 mm.
§ It is used to give finish to a piece of furniture.
§ There are many various types of veneer – raw veneer, paperback veneer, natural veneer, dyed
veneer, recon veneer, artificial veneer.
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MDF –
§ It is made from powdered wood bonded with glue and
compressed to form the sheets.

§ It is quite soft and very easy to work with.
§ It is also known as pressed wood or reconstructed wood.
§ Thickness – 3 mm to 25 mm.

Tips

!

While purchasing plywood or blockboard, always remember –

§ Check IS 303 mark on plywood.
§ Plywood is available in two grades – (1) MR Grade Moisture resistant and (2) BWR Grade Boiling
water Resistant. It is also called BWP Boiling Water Proof.

§ Check IS 1659 on blockboards. Check the grade also – (1) MR Grade and (2) BWR/BWP Grade.
§ Some plywood/blockboard manufacturers are – Duro, Decowood, Durian, Greenply, Century,
Euro, Dolby, Red Rose, etc.

2.1.11 Other materials
Drywall –
§ It is also known as plasterboard, wallboard, or gypsum
board.

§ It is a panel made of gypsum plaster pressed between two
thick sheets of paper.

§ It is used to make interior walls and ceilings.
§ Available size – 6'x4', 8'x4', 10'x4', 12'x4'.
§ Thickness – 6 mm and 25 mm.
Decorative laminate or Formica –
§ It is artificially made and looks like wood.
§ It is also available in fancy designs.
§ It is easy to maintain but exposure to water may result in
warping or ballooning.

§ It is pasted on plywood or blockboard by using glue.
§ Available size –8'x4.
§ Thickness – 0.8 mm to 1.5 mm.
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Fiber glass sheet –
§ It is a fiber reinforced plastic sheet, in which glass fiber is
used.

§ It is available in plain, corrugated, coloured, pattern
sheets.

§ It is highly strong and durable, and light in weight.

Tips
§
§
§
§
§
§
§

!

Store wood/plywood/board in a dry and well-ventilated place.
Do not keep wood in direct contact with floor.
Keep wood in a rack or shelves horizontally.
If possible, stack plywood/board sheets horizontally.
If space is limited, plywood/board sheets can be stored in racks to rest against the backboard.
For sheet materials with decorative sides, the face sides should be placed against each other.
Keep formica sheets carefully, so that they do not get scratched and break.

Notes

34

Carpenter – Wooden Furniture

Practical
§
§
§
§

Go to your classroom’s material section and know the different types of wood.
Look at plywood, blockboard and other types of boards and know them.
Based on wood properties, list down types of wood to be used in various household woodwork.
Observe different types of wood defects.

Exercise
Choose the correct answer –
1. Which of the following is not hardwood –
1. Teak

3. Walnut

2. Mahogany

4. Redwood

2. Which of the following is not softwood –
1. Cedar

3. Redwood

2. Rosewood

4. Pinewood

3. Which of the following is not wood –
1. Oak

3. Cherry

2. Miranti

4. Fiber glass sheet

4. Which type of board can be used in outdoors?
1. Exterior grade

3. Chipboard

2. Interior grade

4. MDF

5. How can a blockboard be finished?
1. By pasting formica on it

3. By pasting wood veneer on it

2. By painting it

4. All of above

6. Look at the pictures given below and make right pairs with their names –
Plywood
Chipboard

Blockboard
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UNIT 2.2: Tools, Machines and Equipment
Unit Objectives
After completing this unit, you will be able to:
1. Know about hand tools used in furniture making and their usage
2. Know about power tools used in furniture making and their usage
3. Use and maintain tools in correct and safe manner

2.2.1 Tools and machines
Like every trade, woodworking has its tools. Any good carpenter knows that the right tool for the project
is very critical in manufacturing a quality end product in a timely manner. These tools help to make
furniture in easier, faster, and more accurate manner.
There are mainly two types of tools –

§ Hand tools
§ Power-operated tools
A carpenter should have full knowledge of these tools to become an efficient wood furniture carpenter.
Let us know about these tools –

2.2.2 Measuring tools
Measuring tape –
§ It is an important hand tool for the woodworker.
§ It is used to measure big pieces of wood.
§ You should have a retractable one that is at least 25 feet long.
Any longer than that, and you will start having problems
getting it to roll back up.

§ You should make sure that the "hook" or tab at the end of
tape is firmly attached, with no give. When it gets loose, you will have at least 1/8" variation in your
measurements. This can add up to some severe accuracy problems in the long run.
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Rule –
§ Rule is the most common and the best-known piece of
measuring equipment, for measuring linear distance.

§ Least count for Rule is normally 1 millimeter and 1/8 inch
(normally one side has Centimeters and other side has inch
scale).

Protractor –
§ A protractor is a circular or semicircular tool for measuring
an angle or a circle.

Wing compass –
§ It is a two-legged tool and the ends of these legs are pointed.
§ It is used to mark arcs and circles etc.
§ It is made up of steel.

Caliper –

Inside caliper

§ This tool is required to take indirect measurements.
Measurements taken by this tool is read on the steel rule or
steel tape. They are of two types –
1. Outside caliper: With this caliper, the outside
measurement of wood or any object, such as the diameter of
the round object, length and width etc. of the flat object is
measured. It has rounded end points.
Outside caliper

2. Inside caliper: With the help of this caliper, the internal measurements such as the diameter of the
holes, slits etc. are taken. It has two legs, which are twisted outside.

Vernier Calliper
§ Vernier Calliper is in instrument which is used to calculate
even 0.01 difference in the wood working.
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Screw

Beam

Marking Gauge –
§ It is used for marking parallel lines on wood.
§ Stock and beam are its main parts. Stock is made of wood. It

Pin

Stock

has a sqaure hole in which wooden beam is sliding. Stock has
hole at one end. A thumb screw is fitted in it which controls
beam.

§ There is a pin at one end of beam which makes marking on
wood.

Mortise Gauge –
§ It is a very common tool for marking on beam.
§ It is made of a fence like support, which can be locked and
moved on a beam for marking.

Divider –
§ It is a two-legged tool and the ends of these legs are pointed.
§ It is used to lay out an arc circle or step off division on a line.
§ It is made up of steel.

Trammel point –
§ The Trammel point is used to draw big circles and to mark big
arcs.

§ It is a long thin wooden baton or steel rod on which there are
two pointed sliding points.

§ These pointed sliding points are tightened at the length
according to the radius of the circle or arc by knurled screw.

§ An arc or circle is drawn by keeping one point at the center.
Marking Knife –
§ A good utility knife is another asset for the woodworker.
§ There are many different kinds, but the kind that uses
disposable blades is the most common.

§ The woodworker uses the utility knife when cleaning out
mortise joints or scribing wood, as well as many other uses.
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Chalk Line or Marking Thread
§ This is used to mark the straight line.
§ Since sometimes the wall size is bigger where marking
cannot be done by hand then this marking thread is used.

2.2.4 Planing tools
Clamp for blade
(lever cap)
Cutting edge
Knob or
Front handle

Rear handle or
Cap
iron
or
back
iron
tote
Wedge

Chip breaker
Blade
Lever cap screw
Blade adjuster

Iron or blade
Body

Mouth

Handle (tote)

Body or stock

Sole
Seating for blade
Part of plane cut away Mouth (sometimes called ‘frog’)
to reveal inside

Blade clamped here,
projects through mouth

Parts of a metal plane

Parts of a wooden plane

Jack plane –
§ This is a common type of planer and with the help of this
planer only the surface of the wood is planed.

§ Its length varies from 14 inch to 18 inch and the width of its
cutter blade is 13/4 inch to 21/4 inch and over the cutter blade,
there is a cap iron which is fixed with a bolt.
0
0
§ Cutter blade is fixed at an angle of 45 to 48 .

Smoothing Plane
§ It is also known as cleaning planer.
§ It is used on the wood after jack planer has done planning.
§ The wood looks neater after it is used for planing.
§ Its length is from 6 inches to 9 inches. The width of its cutter
blade is from 1 inches to 2 inches.
3/4

§ Its blade is set from 45° to 50° angle.
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Trying plane –
§
§
§
§

This planer is also known as the Jointer planer.
It is used to plane the edge of the long wood.
Its length ranges from 20 inches to 28 inches.
All of its parts are similar to those of Jack planer.

Plough plane –
§ It is also known as grooving plane.
§ Its length varies from 6 inches to 10 inches. The width of its
cutter blade is from 1/8 inch to 5/8 inches, which can be
adjusted according to the size of grooving.

§ This planer is used to make a slot or a groove parallel to the
wood.

Rabbet plane –
§ This planer is used to make rabbet in the wood.
§ The length of this planer is from 7 inches to 9 inches, the
width of cutter blade is from ½ inch to 1½ inch.

Spokeshave –
§ The spokeshave, is held horizontally by two symmetrical
handles in line with the cutting edge of the iron.

§ It has a very short sole, either flat, concave, or convex.
§ It is used for smoothing curved surfaces.

Moulding Planer
§ The moulding planer shape is similar to smoothing plane.
§ The bottom sole of this moulding plane is designed so as the
cutter blade is also designed to create moulding in the wood.
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2.2.5 Cutting tools
Handle

Rip Saw –

Back
Blade

Toe

§ It is used to cut the wood along the grain.
§ The length of these saw ranges from 24 inches to 28 inches.
§ In these saws, there are 4 to 7 teeth in an inch.
Teeth

Front

Heel

Cross cut saw –
§ It is used to cut the wood across the grain.
§ The length of these saw ranges from 24 inches to 28 inches.
§ In these saws, there are 4 to 7 teeth in an inch.

Rip saw

Cross-cut saw

Rip saw teeth
The rip saw is designed for cutting with the grain and
cuts on push stroke. The front face of rip teeth has an
angle of 80; the back angle is 520. Rip teeth are filed
straight across the face and give the appearance of a
series of chisel edges.

Cross-cut saw teeth
The cross-cut saw is designed for cutting across the
grain and cuts on the push stroke. The front face of
cross-cut teeth have an angle of 150; the back angle is
450. The beveling of the edges of the teeth of about 150
gives the appearance of a series of knife-like points
which makes for easy identification of a cross-cut saw.

How a rip saw cuts
Rip teeth cut like vertical chisels. First on one side of the
set small pieces of wood are cut loose across the grain
and pushed out. Then on the other side, the tooth
following plows out a similar particle.

How a cross-cut saw cuts
The teeth first score the wood like points of two parallel
knife blades as the saw is drawn across the grain. Then
the edges of the teeth begin paring the groove which is
formed and clear the sawdust from the kerf.
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Hand saw or Panel saw –
§ It is a combination of Rip Saw and Cross Cut Saw.
§ It is a small saw in length. Its length normally ranges from 12
inches to 18 inches.

§ There are 6 to 9 teeth in one inch. It works more precisely
since teeth per inch are more.

Back or Tenon saw –
§ These saws are commonly used to cut tenon or shoulders of
tenon.

§ Its blade has equal front width and back width. There is an
iron or metal strip at the back of these saws, which does not
allow it to fold.

§ These saws are 10 inches to 16 inches long.
§ There are 8 to 10 teeth in an inch.
Dovetail Saw –
§ It is used to cut the dovetail joint and socket.
§ This saw is similar to the Tenon saw but the blade of this saw
is very thin.

§ The length of this saw is less than the length of Tenon saw. Its
length is from 8 inches to 12 inches.

§ There are 14 to 16 teeth in an inch.
Compass Saw –
§ This saw is used to cut wood pieces spherically.
§ The blades of this saw have lesser width. In one inch there
are 8 to 12 teeth.

§ The length of these saws ranges from 10 inches to 14 inches
and the width of the blades is less at the toe end.

Fret saw –
§ The width of the blade of this saw is very less (about 5
millimeter) and the length is from 5 inches to 6 inches.

§ This saw can cut small curves in wood very easily. This saw is
mostly used in carving.

§ The teeth are very fine.
§ This saw has a straight handle.
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Coping Saw –
§ This saw is used to make curves in the wood.
§ The blade of this saw is very thin and of a lesser width. The
blade is screwed on the frame at both ends and can be
replaced if broken.

§ The length of the blade is about 6 inches.
Key Hole Saw –
§ This saw is used to cut keyholes in wooden doors .
§ The width of the blade ranges from 3 millimeter to 10
millimeter and the length is from 6 inches to 8 inches.

§ This is very rarely used nowadays.

Bow Saw –
§ This is a saw with a frame and a straight handle.
§ The shape of this saw resembles the English alphabet "H".
§ The width of the blade is from 3 millimeter to 10 millimeter
and the length ranges from 12 inches to 16 inches.

§ This saw is used to make the curve in the wood.

2.2.6 Chipping tools
Handle
Shoulder

Neck

§ It is used by applying pressure or hitting lightly with the

Bevel face

Steel Hoop
Ferul

Blade

Firmer Chisel –
Mallet.

§ This chisel is used to clean already created mortise, holes or
grooves.

§ Its Blade is about 6 inch long and 1/8 inch to 1.5 inch wide.
§ The cutting angle of its blade is 30°.
Bevel chisel –
§ It is similar to Firmer chisel. The difference is only that the
edges of this chisel are tapered.

§ They are used to clean groove, mortise and to make dovetail.
§ The width of its blade is about 1/8 inch to 1.5 inch.
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Paring chisel (long chisel) –
§ The length of this chisel is 8 inch to 10 inch.
§ This chisel is similar to Firmer Chisel or Bevel Chisel. The
difference is only that this chisel is long.

§ The width of its blade is ½ inch to 1.25 inch.
§ They are used to clean long and deep mortise.
Chopping Chisel (wider chisel) –
§ These chisels are wider.
§ The width of the blade is 1.5 inch to 2.25 inch.
§ All its parts are similar to those of Firmer Chisel.

Mortise Chisel –
§ These chisels are used to cut the mortise.
§ The width of its blade is less at cutting edge and more
towards shoulder. It is tapered in shape.

§ The handles of these chisels are very strong. A metal ring is
attached to the ends of these handles so that the handle does
not break on applying a heavy blow.

§ The thickness of its blade is more than its width. Its width is 1/8 inch to ¾ inch.

Socket Chisel –
§ It is used to make big mortise.
§ There is a socket instead of a tang attached to its shoulder,
into which the handle is fitted.

§ This chisel is longer and stronger than Mortise Chisel.
§ The width of its blade is 1/8 inch to 1.5 inch.
Gouges –
§ Gouges are used to make round or curved mouldings.
§ Its blades are curved inside and its cutting angle is inside or
outside. Its cross section is circular.
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2.2.7 Striking tools
Ball Peen Hammer –
Peen

Handle

§ The peen of this hammer is like a ball.
§ It is used to drive the nail on wooden surface.

Face

Claw Hammer –
§ It is used to drive and pull out nails on wooden surfaces.
§ On one end of its head are claws, therefore, it is called Claw
Hammer.

Cross Peen Hammer –
§ The peen of this hammer is V-shaped towards head.
§ This hammer is used to drive the nail in the corners of wood.

Straight Peen Hammer –
§ The peen of this hammer is parallel to the handle.
§ It can be used where cross peen hammer cannot be used.
§ It is used more in sheet metal works.

Mallet –
§ This is a type of hammer made of wood or rubber.
§ It is used to drive other tools like chisel or adjust the blade of
plane.
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Notes

2.2.8 Boring and Drilling tools
Handle

Brad Awl –
§ It has only two parts – Blade and Handle.
§ It is used on soft wood to make shallow holes and screw
holes. By applying pressure to the handle, holes are made.

Blade

Gimlet –
§ It is used to make deep holes of 10 millimeter to 50
millimeter diameter.

§ It has a handle. It is around 2 feet long. Its tip is helical and
then shack has twists up to 3 inch to 5 inch.
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Auger –
§ It is used to make big and deep holes to insert bolt etc.
§ The shack is twisted up to considerable length. Its tip is also
helical.

§ To make a hole in the wood, wood is kept on the ground and
Auger is moved towards a single direction. As hole is cut, wood
filings come out automatically.

Hand Drill –
§ It is used to make holes up to 12 mm in wood.
§ It is made of iron and there is a gear wheel attached to it
having teeth. It has a handle, by moving which, drill chuck is
rotated. It has two handles. One handle is held firmly and
another handle is rotated.

Country Drill –
Bit

§ It is used only in India.
§ A wooden stick with a rope attached to it.
§ It is made of wood.

Handle

Chuck

Plain Brace –
Handle

§ There is a crank in this hand drilling chuck. By rotating the
crank the drill chuck rotates.

Bit

Chuck

§ Its U crank is made of iron or steel.
§ There is a handle in the middle and a head knob at the top.
This knob is pressed with one hand and the handle is rotated
with the other hand. Drill bit is fixed in the jaws of drill chuck.

Drill Bits –
§ Drill bits are cutting tools used to remove material to create holes, almost always of circular crosssection.

§ Drill bits come in many sizes and shape and can create different kinds of holes in many different
materials.

§ In order to create holes drill bits are attached to a drill, which powers them to cut through the
workpiece, typically by rotation.

§ The drill will grasp the upper end of a bit called the shank in the chuck.
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Expansion Bit –
§ There is an adjustable cutter. By adjusting it, holes of many
shapes can be made.

§ There is a helical centre point which makes footing for
Expansion Bit

making a hole.

§ Holes of 12 millimeter to 75 millimeter diameter can be
made on the wood with it.

Countersunk Bit –

Countersunk Bit

§ It is used to make a hole to fit countersunk bit.
§ To get the head of the screws in the same level of the wood,
its cutting edge is conical in shape and cutting flutes are made
on it.

§ They are available in 6 to 20 millimeter size.
Hole cuter –
§ This is used for install circular lock and is fixed in drill chuck of
Hole cuter

Drill machine.

Hinge boring drill bit –
§ This bit is used for fixing concealed hinges.
§ This is used with dia 35 millimeter.
Hinge boring drill bit

Auger bit –
§ It is used to make shallow wide holes.
§ In the centre of the bit there is a helical point, which becomes
footing for making a hole in the wood.

§ Its spur or scriber which is on the edge of the hole to be made
makes a marking. Then the cutter completes the hole.
Auger bit

§ It is available in sizes varying from 3 to 50 millimeter.
Frostener bit –
§ It makes precise, flat-bottomed holes in wood, in any
orientation with respect to the wood grain.

§ The bit includes a center point which guides it throughout
the cut.
Frostener bit

§ The cylindrical cutter around the perimeter shears the wood
fibers at the edge of the bore, and also helps guide the bit into
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2.2.10 Holding tools
Bench Vice –
§ This vice is always fitted in the working bench.
§ It is used to hold the wood in place while sawing, cutting,
splitting and planing, chiseling etc.

§ It has two jaws, one of which is fixed and the other is
movable.

G-Clamp –
§ The frame of it resembles the English alphabet ‘G’.
§ It is used for small tasks.
§ It is used to hold pieces of wood together while working. It is
also used to hold the wood on workbench while working with
chisel.

Bar Clamp –
§ This clamp is long. Its length is from 2 feet to 7 feet.
§ Big frames and models are glued and clamped in it.
§ It is made of bar steel and there are equidistant holes in it.

2.2.11 Other helping tools
Miter box –
§ It is used to cut wood at an angle.

Pincer –
§ It is used to pull out nails from wood and cut wires and nails.
§ It is made of iron. Before using it to pull out nails from a
wooden surface, a piece of wood should be kept below the
nose of it so that the wooden surface does not get damaged.
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Screwdriver –
§ It is used to drive or loosen the screws.
§ The head of the Philips screws are of the shape of the plus
sign (+).

Slotted

Phillips

Torx

Pozidriv

Security T

Hexagon

Nail set –
§ It is used to set the head of a nail lower than the surface of
the wood.

Saw Setter –
§ This is the instrument, which is used for tuning of saw blades.

Oil Stone –
§ This is used to sharpen chisels and the blades of smoothing
planes.

File –
§ It is used to smoothen surfaces and edges.
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Cabinet scraper –
§ It is used to make surface flat and smooth.

Wrecking bar –
§ It is used to pull out nails from wooden surfaces.

Bench hook
§ A bench hook holds a piece of wood firmly in position on a
workbench while it is cut.

Work bench –
§ It is a waist height table and is used to give support
while cutting, chiseling, or planing the wood.

§ Generally, bench vice is attached to it.
§ It has a lower shelf where tools or material can be
kept.

§ The length of this bench is 8 feet. Its width is 3 feet and
height is 2' 6". Its size can be reduced or increased as
per nature of the work.

Saw horse –
§ It is used to support the wood or board while cutting
with saw.

§ It can be used as a base of a worktable on sites.
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2.2.12 Portable power-operated tools
Jigsaw –
§ It is used for straight cutting as well as round and zig zag
cuttings.

§ This machine has thin and long blades which move up and
down when the machine is powered on. The teeth are bent
downwards and there is a strong handle for gripping the
machine.

Circular saw –
§ It is used to cut large piece of wood or board straight.

Power drill –
§ It is used to drill holes in the wood.

Router –
§ It is used to shape surfaces and edges of wood piece.

Planer –
§ This machine can be used in smoothing of wooden blocks as
well as in taking out the fillings.

§ This can be used in smoothing woods as well as in rebating
and chamfering.
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Nail Gun –
§ A nail gun or nailer is a type of tool used to drive nails into
wood.

Palm Sander –
§ It is used to make surface smooth using sand paper.
§ They usually move in a circular pattern, or back and forth.

Random Orbital Sander –
§ A random orbital sander is improved version of 'palm
sander'.

§ The random orbital sander uses hook and loop (Velcro) to
fasten the sanding disks to the sanding pad.

Compound Miter Saw –
§ It is used to cut the wood at an angle.

2.2.13 Table power-operated tools
Table saw –
§ This is a permanent
fixture in wood working
shop.

§ It is used to rip, miter,
shape, square, groove,
and join.
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Band saw –
§ It is used for cutting precise shapes and
curves.

§ It is a powerful tool when cutting
rabbets and tenons.

§ You can also rip small pieces of wood
and even make your own laminate strips
with a band saw.

Drill Press –
§ The drill press delivers the precise and accurate largediameter holes.

§ The depth of the hole can be set. This is especially useful
when a number of holes are needed to drill, all to the same
depth.

§ The drill press also allows to use forstner bits, hole saws, and
spade bits.

Surface Planer –
§ It is used to cut the wood at an angle.

Workshop Vacuum Cleaner –
§ You may not think of a Vacuum Cleaner as a
woodworking tool, but as soon as you start working
with saws, sawdust will start flying in air and into your
eyes. This is much like the home vacuum cleaner. You
just take a hose with you from one room to the other,
plug it in, and the vacuum does its job, taking
everything to the central vacuum receptacle.
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2.2.14 Safety precautions while working with tools
Do’s –
P Always use the right tool for the job.
P Always use personal protective equipments.
P While giving a sharp tool to anybody, hold the edge in your hand and the handle to other person.
P Keep the sharp tools in designated place only.
P Check power tools before using them for broken plug or poor condition of the cord.
P Always sharpen the blades of plane or chisel before using them.

Don’ts –
Ï Do not keep hand tools on machine.
Ï Do not keep sharp tools in your pocket.
Ï Do not use caliper as tongs.
Ï Do not wipe off edges of the steel pull-push rule with bare hands to avoid injury.
Ï Do not use power tools near water, inflammable gas, or oil.
Ï Do not touch power tools while they are working.
Ï Do not use power tools with wet hands.
Ï Do not talk while working with tools.

2.2.15 Handling of tools
§ Keep the tools in their designated place.
§ After completing the job, clean the tools
properly before storing them.

§ Oil the movable parts of the measuring tools,
such as calipers, divider, compass to avoid
stock-up.

§ Ensure that sand do not get inside the case of
pull-push rule to avoid wearing off of the
graduations.

§ Keep chisels in the plastic end cover.
§ All metal tools should be kept free of rust. Rub them occasionally with an oiled cloth.
§ Follow the manufacturer's instructions to clean power tools.
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2.2.16 How much power do power tools require?
Power tools feed on amps. The amps, or amperage, reflect the amount of electricity that the motor
draws. Though most power tools use 15 amps but some require more. The nameplate, located on the
tool body or motor housing, indicates just how many the tool will need or draw the electricity under full
load. The nameplate also indicates if any tools that can be wired to run on 240 volts instead of 120.

Practical
§ Go to your classroom’s tool section and see the different types of tools.
§ Observe and write the difference in jack planner and smoothing planner.
§ Observe nos. of teeth in different type of hand saws.
§ Observe sharpening of chisel.
§ Observe different types of tool storage and find out the best way of storage.
§ Observe the difference between 5 Amp power socket and 15 Amp power socket.

Notes
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Exercise
Choose the correct answer:
1. Which of the following tools is not used to measure the wood – –
1. Measuring tape

3. Caliper

2. Rule

4. Handsaw

2. Which of the following tools is not used to mark on the wood –
1. Marking Gauge

3. Bevel gauge

2. Screwdriver

4. Wing Compass

3. Which of the following tools is used to check the accuracy of wood –
1. Chisel

3. Compass Saw

2. Jack Planer

4. Try Square

4. Which of the following is not a type of saw –
1. Cross-cut Saw

3. Tenon Saw

2. Dovetail Saw

4. Pigeontail Saw

5. Which of the following is not a type of power tool –
1. Band Saw

3. Circular Saw

2. Coping Saw

4. Zig Saw

6. What tools are used to cut the wood?
1. Saw

3. Screwdriver

2. Chisel

4. 1 and 2

7. Pincer is used for –
1. Pulling nails from wood 3. Cutting wires
2. Cutting nails

4. All of above

8. Oil Stone is used for –
1. Sharpening chisel and cutting blades
2. Boring

3. Keeping oil
4. Striking

9. Which Plane should be used for good finishing at wooden surface –
1. Trying plane
2. Smoothing plane

3. Jack Plane
4. Compass Plane
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UNIT 2.3: Basic Mathematical Skills
Unit Objectives
After completing this unit, you will be able to:
1. Know basic methods of calculation
2. Know about the different shapes
3. Calculate area and perimeter of different shapes

2.3.1 Importance of mathematics
As a wood furniture carpenter, you should have basic knowledge of mathematics so that you can do
woodworking activities, such as measuring and estimating the materials, or drawing shapes on wood,
etc. in an effective way. You will be needing mathematics to –

§ Read the technical or working drawings
§ Calculate the quantity of materials based on technical drawing
§ Understand the measurement systems
§ Measure and mark the wood correctly

2.3.2 Methods of calculation
There are many methods used for calculation. Mainly four methods are used the most. They are –

1. Addition
Examples –

2. Subtraction
Examples –
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3. Multiplication
Examples –

4. Division
Examples –

Practical
Solve the following sums –
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2.3.3 Basic shapes
Have you ever noticed that the things, which we see and use everyday, have some shapes. For example,
a ruler which you use, or a pencil you write with are straight. Windows and doors are rectangle in shape.
Wheel, coins are round.
Let us have a look at some basic shapes –

Circle

Oval

Triangle

A circle is a simple closed shape.
It is the set of points in a plane
that are equidistant from a fixed
point (the centre).

An oval is a closed shape, which
is like an ellipse or like the shape
of the egg of a hen.

A triangle is a closed figure with
three sides. The sum of the
interior angles in a triangle must
be 180o.

Square

Rectangle

Trapezoid

A square is a flat shape with four
sides. All four sides have equal
length and every interior angle
is a right angle (90°).

A rectangle is a flat shape with
four sides, where every interior
angle is a right angle (90°).
Opposite sides are parallel and
of equal length.

A trapezoid is a shape with four
sides, only two of which are
parallel.

Rhombus or Diamond

Parallelogram

A rhombus is a flat shape with four sides. All four sides have equal
length, but, unlike a square, all angles are not 90°. Opposite sides
are parallel, and opposite angles are equal.

A Parallelogram is a flat shape
with four sides. Opposite sides
are parallel and equal in length.
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Pentagon

Hexagon

Octagon

A pentagon is a 5 sided shape
with interior angles that add to
540°. When all angles are equal
and all sides are equal it is
regular pentagon, otherwise it
is irregular. Regular pentagons
have sides of equal length and
interior angles of 108°.

A hexagon is a 6 sided shape
with interior angles that add to
720°. When all angles are equal
and all sides are equal it is
regular hexagon, otherwise it is
irregular. Regular hexagons
have sides of equal length and
interior angles of 120°.

An octagon is a 8 sided shape
with interior angles that add to
1080°. When all angles are
equal and all sides are equal it is
regular octagon, otherwise it is
irregular. Regular octagons have
sides of equal length and
interior angles of 135°.

2.3.4 Calculation of perimeter
Perimeter –
Perimeter is the distance of the boundary of a two-dimensional figure. Let us see how it is calculated.
Examples –

Perimeter = A + B + C + D

Perimeter = A + B + C + D

ete
r
4m

4 meter

4 meter

r
ete

4 meter

6 meter
4m

4 meter

4 meter

Perimeter = A + B + C

4 meter

4 meter

4 meter

Perimeter = 4 + 4 + 4 + 4

Perimeter = 6 + 4 + 6 + 4 = 20

Perimeter = 4 + 4 + 4 = 12
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2.3.5 Calculation of circumference
How to calculate circumference of a circle –
Circumference = 2 radius or

diameter

For exact calculation = 3.14 is used, but for rough estimation = 3 can be used.

Diameter

Radius

Examples –

Circumference = 2 radius
2 x x radius
4 meter

2 x 3.14 x 4 = 25.12 meters
or
Circumference = diameter
x diameter
3.14 x 8 = 25.12 meters

2.3.6 Calculation of area
Area is calculated in square unit, like square feet or square meter. Let us know how to calculate
the area.

Area = A x B

H (height)

B (width)

A (length)

Area = ½ x H x B

B (base)

Examples –

4 meter

3 meter

6 meter
4 meter

4 meter

4 meter
Area = 4 x 4 = 16 sq m

Area = 6 x 4 = 24 sq m
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Area of irregular shape –

6 meter

3 meter

7 meter

3 meter

3 meter

OR

4 meter
3 meter

4 meter
3 meter

3 meter

3 meter

3 meter

Area of ‘A’ = 3 x 6 = 18 sq m
Area of ‘B’ = 4 x 3 = 12 sq m
Total area = 16 + 12 = 30 sq m
OR
Area of ‘A’ = 3 x 3 = 9 sq m
Area of ‘B’ = 7 x 3 = 21 sq m
Total area = 9 + 21 = 30 sq m

7 meter

Practical
Solve the following sums –

8 meter

r
ete

7m

8 meter

7m
ete
r

12 meter

7 meter
Perimeter = .................

Area = .................

10 meter

8 meter
Radius = .................

Area = .................
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2.3.7 Angles
When two sides meet and make a corner, it is called an angle. Unit of angle measurement is called
degree. There are 360 degrees in a complete circle. Right angle means 90 degree and this angle is mostly
used in furniture making.
Examples –

Practical
Mark the angles in the circles given below –
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Exercise
Choose the correct answer –
1. Why does an assistant carpenter need basic knowledge of mathematics?
1. To purchase the wood

3. To read technical drawings

2. To calculate the quantity of wood

4. All of above

2. How many sides does a square have?
1. 6

3. 5

2. 4

4. 8

3. How many sides does a triangle have?
1. 8

3. 4

2. 10

4. 3

4. Identify pentagon –

5. Identify octagon –
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UNIT 2.4: Measuring and Calculating the Wood
Unit Objectives
After completing this unit, you will be able to:
1. Know about the importance of measurement
2. Know about the different systems of measurement
3. Read ruler by using both systems
4. Know about the different methods of calculating the quantity of the wood

2.4.1 What is measurement?
Measurement is the process of obtaining the size, length, amount, or degree of something by using an
instrument or device marked in standard units. The values we get by measuring an object become more
useful in terms of details. For example, instead of saying that the cabinet is tall, we can specify a
measurement and say that the cabinet is 6 feet high.
In woodworking, measuring is not only checking the length, width or thickness of objects but also
checking of the shape, like flatness, straightness, roundness or squareness. Measurement is required
for checking the accuracy of part made, as well as creating the sketch for making a part.
The Accurate measurement is the basis of good engineering and crafting practice. The accuracy of any
measuring device depends on the user as much as on the design of the tool. Measuring tools are also
used for inspecting a finished or partly finished product. All measuring tools are precision tools. You
must take good care of them to keep them in good shape to maintain accuracy.

2.4.2 Systems of measurement
There are two systems of measurement:
FPS System or Imperial System
This system is a traditional system used in carpentry. It is based on the English imperial system of
measure.
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MKS or metric system
This system is an international decimalized system of measurement, first adopted by France in 1791. It is
the common system of measuring units used by most countries in the world.
All measuring tools have metric or imperial graduations or a combination of both. One big advantage of
the metric scale is that it eliminates the necessity for a range of fractional sizes. Fractions are not used in
the metric system.

Unit of measures –
FPS or imperial system

MKS or metric system

Yard
Foot
Inch

Meter
Decimeter
Centimeter
Millimeter

2.4.3 Reading of a ruler in FPS system
Let us learn how to read a ruler in FPS system. Here is given a picture of a ruler. Look at it carefully. Inch is
marked on one side of the ruler, like one inch, two inch, three inch, and so on.
After every twelve inches, foot
is marked. Normally, foot is
marked in black colour or it
has a black circle or square
around it.
The inch is divided into 16, 8, 4
and 2, equal segments. These segments are called graduations. ¼ of an inch is called quarter inch. ½ of
an inch is called half inch. Symbol used for foot is (’) and for inch is (”), for example 2 feet and 4 inches are
written as 2’-4”.
1
16

3
16

1
8

0

5
16

1
4

7
16

9
16

3
8

11
16

5
8
1
2

13
16

3
4

15
16

1

7
8

1

1
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1
16

1

1
8

3
16

1

1

1
4

5
16

1

1

1
8

7
16

1

1
2
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2.4.4 Reading of a ruler in Metric system
Now, let us read the ruler in metric
system. Here is given a picture of a ruler.
Look at it carefully. Centimeter is marked
on one side of the ruler, like one cm, two
cm, three cm, and so on. After 100
centimeters, one meter is marked.
Normally, meter is marked in black colour or it has a black circle or square around it. One centimeter
has 10 equal segments. These segments are called millimeters.

MM

MM

MM

10

20

30

1 2 3 4 5 6 7 8 9

0

1

2

CM

3

CM

CM

Practical
Write the distance between two arrows –

0

1

2

3

0

-------------------------------------

0

1

25

1

2

3

-------------------------------------

26

0

-------------------------------------

1

109

110

-------------------------------------

2.4.5 Guide table for unit conversion
Below is given a table. It will help you to convert the imperial measures into metric measures and from
metric measures to imperial measures.
1 foot = 12 inches

1 inch = 25.4 millimeter

1 meter = 10 decimeters

1 foot = 30.48 centimeters

1 decimeter = 10 centimeters

1 meter = 3.28 feet

1 meter = 100 centimeters

1 meter = 39.37 inches
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Practical
Write correct answers in the blank –
3 feet = ………….. Inch

10 inches = ………….. Millimeters

1.5 feet = ………….. Inch

254 millimeter = ………….. Inch

5 meters = ………….. Decimeter

6 inches =………….. Centimeter

320 centimeters = ………….. Meter

16 inches = …… Feet …… Inch

6 meters = ………….. Inch

1 meter = ………….. Millimeters

39.37 inches = ………….. Meter

2 feet 8 inches = ………….. Inch

2.4.6 Measuring the wood
Let us learn how to measure the wood. A piece of wood has six faces –
End 1
A

Surface 1

E

C

D

Edge 2

B

F

From End 1 to End 2 or AB = Length (L)

Surface 2
Edge 1

From Edge 1 to Edge 2 or CD = Width (W)

End 2

From Surface 1 to Surface 2 or EF = Thickness (T)

2.4.7 Calculating the quantity of the wood
It is essential to estimate or calculate the quantity of the materials required for making furniture, so
that materials can be procured and cost can be estimated. Mainly, there are three methods of
measuring the wood.
Running measurement - In this method, the breadth and thickness of the wood is not measured.
Only the length is measured. The units of measurement in this method are running foot and running
meter.
Square measurement - In this method, the length and breadth of the wood is multiplied. The thickness
is not measured. The units of measurement in this method are square foot and square meter.
Cubic measurement - In this method, the length, breadth and thickness are multiplied together. The
units of this method are cubic meter and cubic foot.
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2.4.7.1 Running meter/running foot
In woodwork, frames of door/window are measured in running foot or running meter.
Formula –
Running foot/meter = L + W + L + W
Example –

L = 24 inches = 2 feet
W = 18 inches = 1.5 feet

2 + 1.5 + 2 + 1.5 = 7 Running foot

24

inc

h

18

h

inc

2.4.7.2 Square meter/square foot
In material, plywood or board are available in sheet form and they have fixed thicknesses. They are
estimated in square foot or S.Ft. In furniture or woodwork, door/window, cabinets, cupboards,
partitions, glass/mirror are generally measured in S.Ft.
Formula –
S.Ft. = L (ft.) x W (ft.)

Or

L (inch) x W (inch)
144

Example –
L = 24 inch = 2 Feet
D = 12 inch = 1 Foot
24 inch x 12 inch
144

24

= 2 S.Ft.

Or

inc

h

ch

in
12

72

2 Feet x 1 Foot

= 2 S.Ft.

Carpenter – Wooden Furniture

2.4.7.3 Cubic meter/cubic foot
Quantity of the solid wood is always calculated in cubic foot or C.Ft.
Formula –
C.Ft. = L x W x T

L = Length in feet

144

W = Width in inches
T = Thickness in inches

Example –

L = 24 inches = 2 feet
W = 12 inches

6 inch
24

inc

h
12

T = 6 inches
2 x 12 x 6
144

h

= 1 C.Ft.

inc

2.4.8 Measuring Method in Metric (M.K.S) System
The measurement unit in the metric system is measured in millimetre, centimetre and metre. If the
measurement of any object is in different units then how will it be calculated? Let’s understand the
same.
1000 millimetre = 1 metre
100 centimetre = 1 metre
Square measure (square meter) = (length × width)
1. centimetre × centimetre = Metre Square

100

100

2. centimetre × Metre = Metre Square

100
3. Metre × Metre = Metre Square
4. Millimetre × Millimetre = metre square

1000

1000

5.

Millimetre
centimetre
×
= metre square
1000
100

6.

Millimetre
× Metre = Metre square
1000
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Example:
QuestionThe length of a door is 2.1 meter and the width is 90 centimetres. So what will be the measurement of
the door in square metre?
Answer:
Two measurements are multiplied in square measure.
=

(length × width)

Length of the door

=

2.1 metre

Width of the door

=

90 centimetre

Therefore,

=

2.1 ×

90
= 1.89 square metre
100

Cubic meter (length ×width x Height)

1.

centimetre × centimetre
100
100

× centimetre = Cubic metre

100

2.

centimetre centimetre
×
100
100

3.

Metre × metre × metre = Cubic metre

4.

Millimetre Millimetre
Millimetre
×
×
= Cubic metre
1000
1000
1000

5.

centimetre Millimetre
Millimetre
×
×
= Cubic metre
100
1000
1000

× metre = Cubic metre

6.

Millimetre
× metre × metre = Cubic metre
1000

7.

Millimetre
centimetre
×
× metre = Cubic metre
1000
100

Example :
QuestionIf the length of the wood is 3 meters, width is 12 centimeters and height is 7 centimeters, then what is
the measurement of wood in cubic metre?
Answer:
Three measurements are multiplied in cubic measurement = length × width × height
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Wood length

= 3 metre

Wood width

= 12 centimeter

Wood height

= 7 centimeter
= 3´

12
7
´
= 0.0252 cubic metre
100 100

2.4.9 Method of Measurement in British (FPS) System
In the British system, the unit of measurement is in inches and feet, if an object is measured in different
units, then its quantity should be calculated as explained below:
12 inches = 1 feet

Square feet (length × width)
1.

3.

inch
inch
×
12
12

= Square feet

Feet × Feet = Square feet

2.

inch × inch
144

4.

inch
× Feet = Square feet
12

= Square feet

Example:
Question:
The length of a door is 7 feet and width is 3 feet, then what will be the measure of the door in square
feet?
Answer:

Two measurements are multiplied in square measurement
= Length × width
= Door length

= 7 feet

= Door width

= 3 feet
=7×3
= 21 square feet

Cubic feet (length × width × height)
1.

Feet × Feet × Feet = Cubic feet

3.

Inch ×

inch
× Feet = Cubic feet
144

5.

Inch ×

inch
× Inch = Cubic feet
1728
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2.

inch inch × feet = Cubic feet
´
12
12

4.

inch inch
inch
´
´
= Cubic feet
12
12
12
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Example:
Question:
If the length of the wood is 9 feet, width is 5 inches and thickness is 3 inch, then what is the
measurement of wood in cubic feet?
Three measurements are multiplied in cubic measurements.
=

length × width × height

Wood length

=

9 feet

Wood width

=

5 inch

Wood height

=

3 inch

=

9 feet ×

5 inch × 3 inch
= 0.937 cubic feet
144

Practical
Here are given some figures. Estimate the quantity of wood.
Board for table top ..................

-------------------------------------

-------------------------------------
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Wood for table’s legs ...............
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UNIT 2.5: Technical Drawing
Unit Objectives
After completing this unit, you will be able to:
1. Read and understand the technical drawings
2. Know about the standard dimension of furniture
3. Make basic sketch of furniture

2.5.1 What is technical drawing?
A technical drawing is a precise and detailed drawing of an
object to be constructed. It is a medium of communication
between a furniture designer, or client who conceptualizes
the ideas, and a carpenter who is going to make furniture.
Technical drawings give all the information which is
required to make any piece of furniture. By following
technical drawings a carpenter can prepare, make and
assemble the different pieces of furniture. For example, a drawing of a table tells the length, width and
height of the table, joints to be used, hardware, etc. By reading technical drawings you can calculate the
quantity of material, estimate the time to complete the job, and the cost.
Technical drawing generally follows very specific rules and guidelines in order to make its intent clear
and avoid confusion. There are certain elements which visually communicate different purposes, such
as lines, symbols, schedules, etc. Let us study them one by one.

2.5.2 Lines
In a technical drawing certain conventional lines are used for a definite purpose. Different types of lines
of different thickness are used to make a technical drawing. Some commonly used lines are –

§ Full line
§ Dotted line
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§ Section line
§ Centre line
§ Dimension line
§ Extension line
Example –
Study the drawing of a table given below –

Dotted line
Dimension line

Full line

2.5.3 Symbols
Certain symbols are also used in technical drawings. There are fixed symbols for door, window, furniture,
bathroom fixtures, electrical points, etc.
Some examples –

Kitchen

Cooking range

Fridge

76
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Bathroom

bath tub

Wash basin

Toilet

Doors & windows

Single door

Double door
Wooden & jaali door

Bi-fold door

Sliding door

Furniture

80
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2.5.4 Floor plans
Some floor plans are given below. Study them carefully.

Drawing room floor plan

Bathroom floor plan

Bedroom floor plan

Kitchen floor plan
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Coffee shop floor plan

Office floor plan
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2.5.5 Orthographic or working drawings
A working drawing has all necessary information required to make the furniture, such as measurements, detailed information about materials and joints. Normally, in a working drawing there are three
views – plan or top view, front view and side view. Each view has the measurement written on it.

Width

Top view

Example 2 –

Width

Example 1 –

Length

Height

Front view

Length

Height

Length

Side view

Width

Length

Width

2.5.6 Isometric drawings
An isometric drawing is a three-dimensional drawing, where all three sides of furniture are drawn.
Vertical lines are drawn straight, whereas horizontal lines are drawn at 30 degree angle.
Example 1 –

Top view

Width

Isometric view

Length

Height

Front view

Height

Length

Side view
Len

gth

dth

Wi

Width
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Example 2 –

Height

Width

Isometric view

Height

Length

Len

gth
dth

Wi
Length

Width

2.5.7 Sectional drawings and assembly drawings
In addition to working drawing, sectional and assembly drawings are also drawn to give detailed
information about making furniture, especially how to join pieces together.
Example 1 –

Example 2 –
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2.5.8 Schedules
A schedule is always given with the floor plan, which helps to take out the sizes and quantities of doors
and windows.
Example –

Window Schedule
Window
No

Door Schedule

Size

Sill ht.

Lnt. ht.

Door
No

W1

4’-0” x 6’-0”

1’-0”

7’-0”

D1

5’-0” x 7’-0”

W2

2’-0” x 6’-0”

1’-0”

7’-0”

D2

3’-0” x 7’-0”

W3

2’-0” x 4’-0”

3’-0”

7’-0”

D3

2’-6” x 7’-0”

Practical
Some isometric drawings are given below. Draw working drawings based on them.
1-

2-
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Some working drawings are given blow. Draw isometric drawings based on them.
1.

2.

Notes
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UNIT 2.6: Furniture and Other Woodwork
Unit Objectives
After completing this unit, you will be able to:
1. Know about the furniture and its purpose
2. Know about the different types of furniture
3. Know about the other woodwork carried out by the carpenters

2.6.1 What is furniture?
Furniture is usually kept in a house or other building to make it suitable or comfortable for living or
working in. Furniture serves a variety of different purposes. Furniture supports various human activities
such as seating e.g. chairs, stools, tables and sofas, and sleeping e.g. beds. Furniture is also used to hold
objects at a convenient height for work, as horizontal surfaces above the ground, such as tables and
desks, or to store things e.g. cupboards and shelves. Furniture is also used as accessories for decorative
purpose, such as mirrors, fireplaces, paneling, and other items complementary to an interior scheme.

2.6.2 Types of furniture classified by materials

Wooden furniture

Cane/Wicker/Ratten furniture

Glass furniture

Metal furniture

Plastic furniture

Concrete furniture
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2.6.3 Types of furniture classified by its usage
2.6.3.1 Furniture for Seating

Bench

Sofa

Chair

Bar stool

Recliner

Stool

2.6.3.2 Furniture for Sleeping

Sofa-cum-bed

Sleigh bed

Platform bed

Four-poster bed

Bunk bed

Futon
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2.6.3.3 Furniture for Entertainment

Entertainment unit

Billiards table

Chess table

2.6.3.4 Furniture for working

Writing/Study table

Computer table

2.6.3.5 Tables

Coffee/Center table

Coffee/Center table

Nest of tables

Dining table

Console table

End/Side table
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2.6.3.6 Furniture for Storing

Sideboard
Chest of drawers

Blanket box

Dresser

Bookcase

Kitchen cabinet

Cupboard/Closet

2.6.3.7 Accessories

Fireplace

Coat hanger
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Grandfather clock
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2.6.3.8 Office furniture

Executive table

Conference table

Reception table

Cubicles

2.6.4 Other woodwork

Structure or framework

Decks

Doors and windows

Interior flooring
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Ceiling

Staircase and handrail
Pergola

Partition/drywall/wall paneling

2.6.5 Standard dimensions for furniture design
Dimensions for cabinets, table, bed and other furniture have been standardized over the years to fit the
average size person. While you can customize them to fit as per your client's needs, here's a list of
commonly used dimensions to help you when planning your project.

Bed –
§ Height of top of mattress from floor – 16” - 24”

Single bed

Double bed

76”

Queen size bed

92

80”

60”
80”

54”
75”

75”

36”

King size bed
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Chair –
§
§
§
§

The occupant should be able to sit in and get up from the chair without difficulty.
The feet should rest flat on the floor without the knees projecting above the upper leg.
Armrests should support the forearms without raising the shoulders.
Half armrests enables the chair to be drawn up close to a table, or full armrests should be fit under
the table apron.

§ The depth of the seat should allow clearance from the front edge of the seat to the back of the
occupant’s leg.

§ The width of the seat often tapers by 2” to 3” from the front to the rear to allow clearance for legs
and clothes in front while allowing elbow room in back.

§ The back of the chair is often slanted backwards for comfort - up to 50 for a dining chair and 100 to
150 for a more casual chair.

§ A back height of about 12” to 16” above the seat is ideal, but this guideline is often ignored for
formal ‘high-backed’ dining chairs.

§ Chair seat height: 16”-18”
§ Chair seat depth: 15ʺ-18ʺ

§ Armrest height: 7ʺ-9ʺ above seat
§ Chair back height: 30” - 44”

§ Chair seat width: 18”
Sofa –
§ Seat depth ranges from 18” to 22” and seat height ranges from 14” to 18” (16” average).
§ The seat back typically rises 15” to 18” above the seat and is usually angled backwards at up to 25
degrees.

§ Upholstered seats generally slope 1” from front to back.
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16”-18”

24” - 26”

30”-33”

§ Armrests generally protrude 4” to 8” above seat.
§ The overall width of a two-seater sofa is about 56” to 60” - 24” per person, plus 4” to 6” for each

30”
-36
”

6”
24”, 48

”, 72”

6”

armrest. A three-seater sofa measures about 84” in overall width.

Tables –
§ Most tables designed for writing or dining should be 28” to 30” high with chair seats 12” lower.
Leg room below the table (height from floor to bottom of table rail) should be about 26” and at
least 12” for knee clearance (projection of table top beyond table leg.

§ Bedside tables should not be more than 6” above the height of bed.
§ Coffee table are generally 1/2 to 2/3 the length of the sofa and about the same height as the sofa
seat.

§ Side/End tables should be the same height or a few inches shorter than the armrest of the sofa.
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Determining dining table size –
§ For square or rectangular dining table, allow 24” of elbow room width per person.
§ For round tables, allow 26” width per person for a table seating 3 to 6 people and 24” for a table
seating 6 or more people.

§ Add 2” to all of the above figures if armchairs will be used.
Kitchen cabinet –
§
§
§
§
§
§
§
§
§

Counter top height: 33”-36”
Counter top depth: 24”-25” (1” overlap)
Base cabinet depth: 23”-24”
Kickspace height: 4”
Kickspace depth: 3:
Overhead cabinet depth: 12”-13”
Overhead cabinet height from floor: 84”-96”
Gap between working top and bottom of overhead cabinet: 18”-24” (24” is ideal)
Gap between bottom of vent hood and working top: 30”
+ 84”

12”

Maximum reach

+ 57”
Overhead cabinet

+ 33”-36”

24”

Counter top

+ 4”
Kickspace

95

Participant Handbook

Bookshelves –
§ For ease of shelf access, bookcases are generally no higher than 84”. Small bookcases are usually
30” to 42” high.

§ The highest shelf in a bookcase should be as high as an average-sized person can comfortably
reach – about 72” to 78”.

§ If the shelf will be accessed from a sitting position, the highest shelf should not be more than 60”
above the floor.

§ The lowest shelf should be 3” to 4” from the floor level.
§ Shelf depth is determined by the size of the items to be stored, generally within the range of 6” to
24”.

§ Shelf depth for a general purpose bookshelf is usually 10” to 12”.
§ Shelf spacing will generally range from 7” to 15” with 8” to 12” being common for bookshelves.
Buffet/Sideboard –
§ Height of Buffet: 36”
§ Depth of Buffet: 21”-24”
§ Width of Buffet: 48”-72”

Stepback cabinet –
§
§
§
§

Height of unit: 72”-84”
Height of base cabinet: 30”-36”
Base cabinet depth: 24”
Shelf depth: 12”

Wardrobe –
§ Height: 84”-96”
§ Depth: 24”
§ Width: 36”-48” (single wardrobe)

§ Height of hanging rod from floor: 72”
§ Hanging space for long coats and dresses: 58”-64”
§ Hanging space for jackets, shirts and sarees: 32”-36”

Notes
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Exercise
1. Write the four types of furniture based on materials –
1. ..........................................
2. ..........................................
3. ..........................................
4. ..........................................
2. Write four types of seating furniture –
1. ..........................................
2. ..........................................
3. ..........................................
4. ..........................................
3. Write three types of office furniture –
1. ..........................................
2. ..........................................
3. ..........................................
Choose the correct answer –
4. What is the standard height of a study table?
1. 24 inches

3. 3O inches

2. 33 inches

4. None of above

5. What is the length of a king size bed?
1. 6 feet 6 inches

3. 6 feet 3 inches

2.6 feet

4. 6 feet 8 inches
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UNIT 2.7: Preparation – Marking, Cutting and Trimming
Unit Objectives
After completing this unit, you will be able to:
1. Mark the dimensions on the wood piece using different methods
2. Cut the wood on marked lines using handsaw and power saw
3. Make the wood smooth using hand planers and power-operated planers
4. Inspect the ready wood workpieces for level, smoothness, flatness, etc.

2.7.1 Preparing the wood workpieces
To make any piece of furniture, the first step is preparing the wood. There are certain basic steps of this
activity –
1. Marking of the dimensions on wood

3. Planing or shaving the wood

2. Cutting the wood

4. Inspecting the prepared wood

2.7.2 Measuring and marking the wood
Measuring is the first step in wood-working. The second step is to make a mark on the measured point.
The combination of the two processes—measuring and marking—forms the foundation of accurate
work. If either is done incorrectly, much effort and material are wasted. Here are a few pointers that
can improve the quality of your work by reducing the chance for error.

How to hold pencil while marking on workpiece
§ A wood folding ruler, a tape measure and a few steel bench rulers meet most measuring needs.
§ To mark from any one of these rulers, use a sharp 2H pencil, the best general marking device for
woodworking. These pencils have a medium-hard lead and when properly sharpened leave a fine
line that’s readily visible on most surfaces.

§ When marking a line with a ruler, be sure to hold the pencil at an angle so that its point meets the
workpiece at the same place the ruler does. Holding the pencil perpendicular to the work surface
results in the center of the pencil point being inaccurately positioned.
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2.7.2.1 How to mark straight line - method 1
Tools needed –
§ Measuring tape
§ Pencil
§ Try square

STEP 1: Set the wood or plywood/board on a

STEP 3: Extend the measuring tape out to the

flat work surface or work bench.

desired length.

STEP 2: Place the hook end of the measuring
tape on the end of the wood.

STEP 4: Mark the length by drawing an arrow

STEP 5: Place the try square across the wood

with the pencil.

and line it up with the arrow.

STEP 6: Draw a line through the arrow,
following try square.

STEP 7: Draw a line on the side face of wood
following the previous line. It will help
to cut straight.
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2.7.2.2 Testing accuracy of try square

STEP 1: Place the stock of the try square against a perfectly straight edge of a board which is wide
enough to allow a pencil line to be made the entire length of the blade. Draw a line across
the face along the blade of the try square. (picture A)

STEP 2: Turn the try square over. (picture B)

STEP 3: Holding the stock against the same straight edge, move the blade to the previously marked
line. (picture C)

STEP 4: If the try square is accurate, the pencil line and the edge of the blade will perfectly
coincide. (picture D)

2.7.2.3 How to mark straight line - method 2
This method is used to mark on small pieces of wood, or mark lines for rabbet or mortise.

Tools needed –
§ Measuring tape
§ Marking gauge, or
§ Mortise gauge
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STEP 1: Place the workpiece on a flat surface and clamp with G clamp.
STEP 2: Set fence measurement. Turn the thumb screw anti-clockwise to release the fence and
stem, then move the fence along the stem until it is at the correct measurement. Turn the
thumb screw clockwise to secure it in place.

Marking with Mortise gauge

STEP 3: Curl your hand around the fence and
tilt it slightly in the direction you are
going to mark. Then simply drag the
fence along the workpiece, applying
very little pressure.

Method to mark on wood with mortise gauge is
same as marking with marking gauge. The
distance between the fixed spur and the
adjustable spur of mortise gauge is set so that it
matches the width of the mortise chisel.

2.7.2.4 How to mark circle/arc using compass
This method is used to scribe a circle or an arc on smaller pieces of wood.

Tools needed –
§ Pencil
§ Compass
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STEP 1: Secure a sharp pencil in the clamp of a

STEP 2: Adjust the angle of the arms so that

compass. Align the pencil lead with
the compass’s needle.

they span the full desired radius.

STEP 3: Put the sharp end of a compass down
firmly on wood wherever you want
the centre of the circle to be. Put the
pencil point gently down on the
wood. Press down the needle and
turn the top of the compass to draw a
circle.

2.7.2.5 How to mark circle/arc using trammel heads
This method is used to scribe a big circle or an arc on bigger pieces of wood.

Tools needed –
§ Pencil
§ Trammel heads

STEP 1: Set the wood or plywood/board on a flat work
surface or work bench.

STEP 2: Insert a small pencil into the body of one of
the trammel heads and tighten the clamping
nut to secure it in place. The other trammel
head should have the steel point installed.
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STEP 4: Position the steel point of the trammel

STEP 3: Clamp trammel heads onto the beam.

head on workpiece where you want
the centre of the circle to be.

They should be separated by the
same distance as the radius of the
circle to be drawn.

STEP 5: Holding the first trammel head,
carefully pivot the trammel head with
the pencil around in a single motion.

STEP 6: Continue this motion until you have
completed the circle.

2.7.2.6 Drawing irregular shapes on wood
There are many ways to draw irregular shapes on wood. Some common ways are –

1: Use french curves to render small details.
2: Bent plastic wood makes a perfect curve.
Clamp blocks to a 2x2 and spring-fit a
length of 1x2 plastic wood between them.
Adjust the position of the stop blocks to
change the curve.

103

Participant Handbook

3: Wood templates are patterns or models used in the
making of curved lines or irregular shapes.
For example, if you are making a set of chairs with
shaped seats, legs, or back splats that are supposed to
match, templates can be used as patterns to ensure
that all the chairs have matching elements.
The template is laid down on the wood and the
pattern is traced; then the workpiece is cut to match
the master. Templates can be made from cardboard,
plywood, hard-board, or scrap stock around the
workshop. They save considerable layout time and produce more consistent, accurate results.

Tips
§
§
§
§

!

Measure twice, cut once. Be careful as you cut.
Stretch the measuring tape fully. Ensure that it should not be loose in the center.
Take help from your assistant to hold the measuring tape for longer lengths.
While marking with marking gauge, stop just before the end of the material so that the tool does
not drop off and lose control.

§ While marking with marking gauge, scribe lightly a line along the surface first and then repeat the
process two or three times until an accurate scribed line can be seen.

§ Make sure that the hinge at the top of the compass is tightened so that it does not slip.
§ Use a beam with a measuring scale; you will easily be able to move the second trammel head to
the correct position.

Notes
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2.7.3 Cutting the wood
When wood is procured, it comes in sleepers or blocks. To
start any type of woodwork, you need to cut these wood
blocks or sleepers into smaller ones. For straight cut, there
are mainly two types of cut –

CROSS CUT
cut perpendicular to
the grain of the wood
MITER CUT
angles cut on the face
of the wood

Rip cut
When wood is cut along the grains (parallel to the grain), it
is called rip cut.

RIP CUT
cut parallel to the
grain of the wood

Cross cut
When wood is cut across the grains (perpendicular to the
grain), it is called cross cut.

BEVEL CUT
angled cut to the edges of the wood
(these can be both cross and rip cut)

2.7.3.1 How to cut straight using hand saw
Tools needed –
§
§
§
§
§

Measuring tape
Pencil
Try square
Handsaw
Sawhorse or
Workbench

§ Personal protective equipments –
Dust mask and Safety goggles

STEP 3: Score along the guide line using a

STEP 1: Clamp the wood to workbench/
sawhorse.

utility knife.

STEP 4: Place the blade of saw on the cutline

STEP 2: Mark on the wood using try square

pointing its tip down slightly.

and pencil.

105

Participant Handbook

STEP 5: Hold the wood steady with your other

STEP 7: Begin to saw through the wood, back

hand.

and forth, using long strokes.

STEP 6: Pull the saw toward you two-three

STEP 8: Blow the sawdust, if you lose sight of

times. This way you will have a notch
in the wood edge.

the cutline in the sawdust.

2.7.3.2 How to cut using compass saw
Tools needed –
§
§
§
§
§

Pencil
Scribing knife
Compass saw
G clamp & Workbench
PPE – Dust mask and Safety goggles

STEP 1: Secure the wood to be cut in a clamp.

STEP 2: Mark out the lines with pencil and
then run a scribing knife along them.
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STEP 3: Create a starting edge by drilling a hole

STEP 5: Pull the saw back towards you gently

inside the shape to be cut.

in one long, slow stroke to make a
notch.

STEP 4: Hold the blade against the work
STEP 6: After first cut is made continue

surface.

sawing back and forth with long
strokes.

2.7.3.3 How to cut at an angle using miter box
Tools needed –
§
§
§
§

Miter box
Tenon saw
Workbench
PPE – Dust mask and Safety goggles

STEP 1: Secure the miter box on workbench.
STEP 2: Place the wood to be cut in the miter box.
STEP 3: Position the saw in the slot made in the miter box and cut the wood.
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Tips

!

§ Keep finished surface up while cutting with hand saw.
§ Avoid cutting through knots in the wood whenever possible.
§ Watch your fingers. Keep them away from blade at safe distance.
§ As you finish cutting, be careful not to drop the saw or wood on your leg.
§ Wear dust mask and safety glasses.
§ Always secure a board with clamps to the work surface before cutting through the board.
§ Fasten the miter box in place so the work and box do not move while cutting.
§ Make sure you’re in a comfortable position when sawing, and try to stand or sit directly behind
the material being cut.

§ You should try to make slow, smooth strokes rather than random jerky movements.
§ If you’re not feeling very confident, test out your sawing technique on some scrap material.
§ Do not apply excess pressure during the cut or the blade may become jammed in its cut and make
further cutting or removal difficult.

§ Make sure the saw blades are sharp and that handles are firmly attached.

Notes

108

Carpenter – Wooden Furniture

2.7.3.4 How to cut using table saw
Miter gauge

Blade guard

Blade
Fence

On/Off switch

Table
Blade lift handle
Left tilt handle

Blade lift lock
Fence lock

Left tilt lock
Parts of a table saw

Getting the blade height
STEP 1: Make sure the saw is unplugged.
STEP 2: Lift the blade guard and hold the workpiece
against the side of the saw blade.

STEP 3: Raise the saw blade so the gullets between the
teeth just clear the top of the wood.

STEP 4: Make sure the blade guard and splitter are in
place and working correctly before sawing.

Ripping a wide board
STEP 1: Line up the cut mark with the blade and adjust
the rip fence until it is tight against the piece.
Make sure that the line is barely on the fence
side of the blade so that the kerf made by the
blade is on the waste side of the line.

STEP 2: Position yourself to one side of the blade.
Never stand directly in line with the blade or
you risk getting injured by kickback.
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STEP 3: Start the machine and use your right hand to press the workpiece down on the table and
against the fence.

STEP 4: Brace your left hand on the table and use it as a guide while you propel the piece smoothly
forward with your right hand.

STEP 5: As the tail of the board approaches the blade guard, you might need to use a push stick to
complete the cut.

STEP 6: When the cut is done, shut off the saw so you can reach safely over the blade to remove
the wood.

Ripping a narrow piece
STEP 1: Mark the wood and set the rip fence so the
wider piece is between it and the blade.

STEP 2: Make sure the blade guard and splitter are not
hung up on the rip fence. If the closely set rip
fence interferes with the saw guard, don't make
the cut. Rip the piece you need from a wider
board instead.

STEP 3: Stand to the left of the blade and have a push
stick ready. Only use a push stick designed for a
table saw (check your manual for a template or
buy one at a hardware store). If the push stick won't fit between the blade guard and the
rip fence, don't make the cut. Rip the piece you need from a wider board instead.

STEP 4: Arrange your hands as explained in "Ripping a Wide Board," above. Push the piece forward
with your right hand until the tail end approaches the table.

STEP 5: With your left hand bracing the board against the fence, pause and pick up a push stick.
Use the stick to move the workpiece forward and past the blade, always pushing down and
against the fence.

Crosscutting
STEP 1: You can extend the miter gauge by screwing a
2-foot piece of 1x3 to it, then pushing the
extension through the saw to cut it to length.

STEP 2: When crosscutting, line up your cut mark with
the sawn end of the extension. (If you don't
extend the miter gauge, lock the power switch
and hold the workpiece against the gauge while
you line up the cut mark with the blade.)
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STEP 3: Move the rip fence away from the workpiece. Never use the rip fence and the miter gauge
together.

STEP 4: Switch on the saw, hold the workpiece tight against the miter gauge, then push the gauge
so the wood slides under the guard and past the blade.

STEP 5: Move the piece away from the blade and shut the motor off before you return the gauge.
To cut a miter, remove the extension and set the miter gauge to the angle you want. Make test cuts in
scrap before cutting your workpiece.

2.7.3.5 How to cut using circular saw
STEP 1: Unplug the saw and hold it alongside the
workpiece with the blade guard retracted.

STEP 2: Loosen the depth-adjusting lever or knob and
pivot the saw's base until the blade extends
about ¼ to ½ inch below the workpiece.

STEP 3: Tighten the lever or knob and it is ready to saw.
STEP 4: Support the workpiece on a bench or two
strong sawhorses, overhanging enough so that
the cut piece will fall.

STEP 5: Mark the side of the workpiece, then line up
the blade to just leave the pencil line on the
keep side.

STEP 6: Support the front of the saw shoe on the work
piece, but keep the blade about an inch from
the material.

STEP 7: Start the saw and allow the blade to come up to
full speed before carefully pushing the saw into
the workpiece.
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Plywood cutting technique
Crosscutting plywood without supporting it across its
entire length can cause the saw to bind or the plywood
veneer to tear or splinter as the cutoff piece drops. If you're
using sawhorses, simply span them with a pair of 2x4s. This
will provide the support needed.

2.7.3.6 How to cut using jigsaw
STEP 1: Determine the size and position of the circle on the board. Use a compass and a pencil to
draw the circle.

STEP 2: Place the board with the cutting area extending beyond the end of the work surface, and
clamp securely in place. Drill a 3/8-inch starter hole just inside the scribed circle.

STEP 3: Position the jigsaw with the blade inside the starter hole and with the saw's shoe plate
flush with the board. Making sure the blade is not touching the board, start the saw and
cut an arc to reach just inside the waste side of the scribed circle. Continue until you cut
about half of the circle.

STEP 4: Find a comfortable position to avoid an unsafe or awkward cutting angle, and finish cutting
the remainder of the circle.

STEP 5: Use a sanding sponge, which works well on curved surfaces, to clean up the edges.
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Tips

!

§ Always make sure the power source is unplugged before making any adjustments to the saw.
§

Always wear safety glasses and ear plug.

§

Follow the safety instructions printed in saw manufacturer’s manual.

§

Never prop up the off-cut piece, or the material will buckle and bind the blade, causing a
dangerous kickback.

§

Never remove the saw from the piece while the blade is spinning.

§

When making a partial cut or repositioning during a cut, wait for the blade to come to a
complete stop before removing the saw from the piece. When starting up again, center the
blade in the kerf and make sure the teeth are not touching any part of the material before pulling
the trigger.

§

Keep the saw away from your body and do not set it down until the blade stops spinning. You
can release the trigger just before the blade completes the cut so the remaining material will
slow the blade and minimize “coasting,” which is safer and saves a little time waiting for the blade
to stop.

§

Keep your eyes on the guide/front of the blade all the time. This keeps you looking forward along
the marked line and out of the way of flying sawdust. Make sure the base plate remains flat on
the piece.

§

Make several test cuts before working on your final project. Use gentle pressure when guiding
the saw.

§

While cutting with circular saw, don't cut wood that's supported on both ends as the cut nears
completion, the board bows downward, which pinches the blade in the cut and causes the saw
and/or board to buck. This is dangerous.

2.7.3.7 How to cut the gypsum board or drywall
Tools needed –
§
§
§
§
§
§

Measuring tape
Pencil
Utility knife
Compass saw
T-square
Sandpaper
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STEP 1: Mark on the sheet.

STEP 2: Place the T-square on sheet, lined up
with markings.

STEP 3: Cut the paper layer using utility knife.

STEP 4: Turn the sheet over and bend it to 900
angle.

STEP 5: Cut through the paper on the back side.

STEP 6: Smoothen the edges with fine sand
paper.

Use the keyhole saw or utility knife to cut any shape in the sheet.
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2.7.4 Jigs
A jig is a work holding device that holds, supports and locates the workpiece and at the same time guides
the cutting tool for a specific operation. A good workshop jig will hold the work accurately and safely so
you can make consistent, repeatable cuts quickly. Wood working jigs are useful for creating intricate
wooden profiles.

Benefits of using jigs –
§ Jigs accurately manufacture duplicate parts in mass with uniform quality.
§ The workpiece and tool are relatively located at their exact positions before the operation. So it
reduces product cycle time.

§ Jigs increase the production rate by eliminating the time and effort spent in individual marking,
measuring, and positioning of workpiece on a
machine and frequent checking.
Jigs can be made from 3/4 inch plywood or medium-density
fiberboard (MDF), some hardwood pieces, and glue and
fasteners. A jig has three parts 1) jig base 2) support and 3)
stop block.
Below is given an example of a jig made to cut the tapered
legs of a chair. Tapering has become a simple and safe
operation with this jig.

support

base
stop block

2.7.4.1 How to make a jig and cut the workpiece

STEP 2: Draw the taper cut on the leg work-

STEP 1: Make a base for the jig from 3/4 inch

piece, extending the line across the
adjacent face and end of the leg. You
need to determine exactly where the
blade will enter and leave the wood.
Clamp the leg to the jig base and to
the workbench in a way that the taper
line aligns with the edge of the base.

plywood. Rip and crosscut the base to
size so it is at least 6 inch wide and
about 6 to 8 inches longer than the leg
you want to taper.
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STEP 4: Attach a stop block to the jig that butts

STEP 3: Cut a straight, flat piece of scrap to

against the end of the leg. Fasten it with
a couple of screws.

make the support the same length as
the leg. Set the support against the leg,
and fasten it to the base with a few
countersunk wood screws.

STEP 5: Make two mounting blocks for the toggle

STEP 6: To prepare for cutting, set the jig on the

clamps from scrap the same thickness as
the leg. Fasten the blocks behind the
support and near the ends of the leg.
Screw the clamps to the blocks and
adjust the rubber bumpers on the
clamps.

saw and raise the blade until the teeth
are about 1/4 inch above the top of the
leg. Hold the jig against the rip fence,
and adjust the fence so the edge of the
jig is flush with the inside edges of the
blade teeth. Lock the fence and pull the
jig back so it is clear of the blade.

STEP 7: Start the saw, and feed the jig along the

STEP 8: To taper the other face, tape the cutoff

fence to rip the taper. Keep your hands
behind the jig support throughout the
cut.

piece back in place, and flip the leg in
the jig so the offcut face is up. Adjust
the clamp bumpers and clamp the
piece, and make the second taper cut.
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STEP 9: Now run the tapered faces over the jointer to
remove the blade marks, and scrape or sand
them smooth.

Tips
§ Be sure to hang this jig on the wall safely where it is
easy to find and modify the next time you need it.

Notes

2.7.5 Planing the wood
Jointing and planing – these two are the necessary steps in any furniture making process. Planing means
shaving thin and uniform strips from a piece of rough wood using hand plane or power-operated planer.
It is done to flatten, reduce the thickness of the wood workpiece, and create a smooth, level surface by
removing high spots. It is also done to clean the edges of the wood and make sure the edges of the wood
workpiece are squared.
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2.7.5.1 How to plane the wood using hand plane
Tools needed –
§
§
§
§
§

Oilstone
Marking gauge
Jack/Smoothing plane
Workbench
PPE – Dust mask and Safety goggles

STEP 1: Sharpen the blade of plane on oilstone.

STEP 2: Adjust the angle of the blade with the
help of mallet.

STEP 4: Chamfer to mark.

STEP 3: Mark on the side of the wood using
marking gauge.

STEP 5: Fix the wood tightly into a vise.
STEP 6: Hold the plane with both hands. Push the plane forward smoothly over the surface of the
wood.

STEP 7: Continue the smooth, forward motion of the stroke right to the end of the piece of wood.
Tilt the front of the plane up and away from the wood when drawing it back to make the
next stroke. Repeat it until chamfer disappears.
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2.7.5.2 How to plane the wood using power planer
STEP 1: Begin by resting the front shoe of the
planer flat on the wood without letting
the blade touch the work.

STEP 2: Start the tool, let the motor reach full
speed, then ease the plane into contact
with the work and push it steadily
forward.
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Parts of a planer

STEP 3: Keep your initial pressure on the front grip as the planer enters the workpiece.
STEP 4: Balance hand pressure between the tool handle and front knob as both planer soles
contact the work.

STEP 5: As you push the tool off the work, apply greater control to ‘catch’ the rear handle. Avoid
overreaching at the end of a pass; the front shoe will drop off the wood and let the blades
take an uneven bite off the end of the wood (called ‘snipe’).

Tips

!

§ Wear goggles to protect eyes from chippings and a face/dust mask to prevent breathing in
dangerous dust particles.

§ The wood workpiece must be placed level and firmly in the vice.
§ Plane in the direction of the wood grain.
§ While using hand plane, make sure that little of the blade is sticking out off the bottom of the
plane. Too much of the blade will make using the plane very difficult and it may damage the surface
of the wood.

§ Always use a sharp blade.
§ Unplug the power planer before you change blades or make any repairs and adjustments to
the tool.

§ Change blades before they get so dull that they create smoke or fine powder as you plow
through the work. Forcing the planer like this harms the motor.

§ Resharpen or replace both blades at the same time. This maintains cutter head balance and
ensures quality cuts.

§ Blades that aren not mounted squarely on the cutter head cause the tool to vibrate. Double-check
mounting bolts for tightness before running the planer.

§ Always read the manufacturer’s instructions very carefully and follow them.
§ Make sure that the mains cable cannot be tripped over or that it causes a hazard in anyway.
§ Fit an extraction bag to the planer. This will collect most of the dust and chippings.
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2.7.5.3 How to prepare a square wood workpiece
2

1

3

4

STEP 1: Joint one surface.
STEP 2: Joint an adjoining surface square to the first.
STEP 3: Mark the both jointed surfaces.
STEP 4: Plane the remaining surfaces parallel to the jointed surfaces. Plane both remaining surfaces
with the same thickness adjustment. Do not change thickness.

2.7.6 Working with wood chisel
A sharp wood chisel can cut mortises, shave rough surfaces, chop out corners and scrape off glue. Below
are given different techniques to use the chisel.

Technique 1: Mortise cuts
§ Start mortises by outlining the area with a mortise
gauge.

§ Face the bevel side down.
§ Push or tap the back of chisel by hammer to remove thin
slices.

Technique 2: Paring cut
§ Pare thin slices of wood to flatten the bottom of an open
mortise.

§ Keep the unbeveled back of the chisel flat on the wood.
§ For easier slicing, pivot the chisel as you cut to move the
blade in an arc.
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Technique 3: Chopping cut
§ Chop out large amounts of wood by slicing off small amounts
with each cut.

§ Strike the chisel with a hammer and chop down about ½
inch.

§ Chisel from the end to remove the piece before continuing.
Technique 4: Chop and pare
§ Cut a groove, or dado by first sawing along both edges to the
desired depth.

§ Break out the wood in the middle with the chisel.
§ Space the chisel cuts about ½ inch apart.

Technique 5: Scraping
§ Scrape glue joints or other imperfections from wood by
holding the blade at a right angle to the wood with the back of
the chisel facing you.

§ To remove thin shavings, support the blade with your fingers
and press down while you draw the chisel towards you

Tips

!

§ Chiseling with the grain can sometimes have disastrous results. If the grain runs deeper into the
wood, it will direct the chisel too deep. Stop and chisel from the opposite direction if you feel
happening.

this

§ When you are shaving into a piece of wood, face the bevel down. When you are flattening a cut
and have access from the side, face the bevel up and hold the back of the chisel tight to the surface.

§ Chisel out dados and other more precise joints a little at a time with a series of shallow cuts rather
than driving the chisel too deep.

§ Use a hammer or mallet for rough work or press with the heel of your hand for lighter cutting
chores or finer cuts.

§ Scraping requires a perfectly flat, sharp edge. The chisel tip should scrape cleanly without leaving
scratch marks in the wood.
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2.7.7 Cutting edge geometry
The point of the tool presses against the wood fibers with enough force that they break, separating into
two pieces. A cutting edge concentrates all the force driving the tool at its point. And because a sharp
edge contacts only a small amount of the wood surface, the resistance is confined to a tiny area. The
keener the point, the smaller the resistance and the smaller the force required to cut. The wood fibers
separate along a narrow line described by the path of the tool, and the cut surface appears smooth and
even (figure 1). A blunt or dull tool contacts a larger surface area. Consequently, there is more resistance
and it requires more force to cut. The fibers fail along a wider, poorly defined line, and the cut is ragged
(figure 2).

Figure 1

Figure 2

The angle at which the tool is sharpened, the angle at which it attacks the wood, and the shape of the
cutting edge also determine how a tool cuts.

Tool angle
Every cutting edge has a leading face and a trailing face. The angle between the two is the tool angle —
the smaller the angle, the less force required to cut. Small tool angle reduce the "wedge effect' of the
tools — they displace less material as they are driven into the wood and therefore require less force. But
if the angle is too small, there's too little metal to buttress the cutting edge and it wears quickly. It may
even break or buckle.

Cutting angle
The angle at which the cutting edge meets the
wood — the cutting angle — is measured from an
imaginary line perpendicular to the wood surface.
This, more than any other angle, controls how the
tool cuts. At a large cutting angle, it lifts the wood
fibers as it cuts them; at a small cutting angle, the
tool compresses the fibers, then shears them off.

Clearance angle
The angle between the trailing face and the work is the clearance angle. The size of this angle is not
particularly important as long as there is one. Without a clearance angle, the cutting edge will not
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contact the wood.

When you drive a cutting tool through wood, it lifts and compresses the wood
fibers. The force required depends on the cutting angle and the amount of wood
removed. As the angle grows smaller, you must either use more force or remove
less wood.

Notes
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2.7.8 How to check the square and flatness
Tools needed –

Steel ruler

Try square
Light

STEP 2: If you can see the light between try
square and surface of the wood, it
means that wood is not properly
planed.

STEP 1: Check the accuracy of planing by

STEP 3: To check the accuracy of planing, steel

placing try square on all sides.

ruler can also be used.

X
Always hold the try square or steel ruler straight.
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Practical
1. Take a piece of wood and mark half inch wide line on it using marking gauge.
2. Practice to cut a piece of wood using hand saw.
3. Take a piece of plywood and draw a circle on it. Cut this circle using compass saw.
4. Practice to shave a piece of wood.

Exercise
Look at the pictures given below and tick on the right picture –
1. Which tool is used to mark on the wood?

2. Which tool is used to cut gypsum board?

3. How should a rip saw be held while cutting with it?

5. Which tool is used to check the accuracy of the planed wood?
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3. Carry Out Assembling
of Different Parts of
the Furniture
Unit 3.1: Woodworking Joints
Unit 3.2: Fasteners and Other Fittings
Unit 3.3: How to Make Basic Wooden Structures
Unit 3.4: Finishing the Wooden Structure
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Make different types of woodworking joints
2. Know about the fasteners, such as nails, screws and their use
3. Use right adhesive for right application
4. Know about the different fittings used in furniture
5. Make wooden structure by joining different workpieces together
6. Render basic designs of chair, bed, cabinet
7. Know the technique of pasting the venner or laminate
8. Paste veneer or laminate on wood board
9. Install edge bands, both wooden and PVC
10. Apply hard putty to finish the surface of wood
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UNIT 3.1: Woodworking Joints
Unit Objectives
After completing this unit, you will be able to:
1. Know about different types of woodworking joints
2. Know how to make woodworking joints
3. Know about the right joint for right application

3.1.1 What are woodworking joints?
Woodworking joints is the spot where two or more
pieces of wood are joined together to form a structure.
Each joint has its own strength and appearance. That is
why different types of joint are used for different
purpose. Adhesive, glue, or fasteners such as nails,
screws, bolts are used to increase the strength.
A joint must –

§ Support the weight of the structure, or external
weight

§ Not make wood weak
§ Let the wood move to expand and contract
§ Provide enough surfaces for glue and fasteners
There are many types of woodworking joints; some can be made easily and the others are quite difficult
to make, but the practice will make you perfect.
Woodworking joints can be divided into three categories, depending on the functions they perform –

§ Lengthening – To increase the length
§ Widening – To increase the width
§ Framing – To terminate or to change direction
Always remember –
§ Know the right joint to use
§ Know how to make that joint in the correct way
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3.1.2 Butt joint
§ This joint is the easiest and the weakest joint.
§ Use of dowel pins, biscuits, splines or pocket holes can reinforce this joint.
§ It is used to make simple boxes or structures.

Dowel butt joint

Pocket hole joint

Biscuit butt joint
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Spline butt joint

3.1.3 Miter joint
§ This joint is similar to butt joint, except that two pieces of wood are joined together at an angle of 450.
§ Dowel pins, biscuits, Splines or pocket holes can be used to reinforce this joint.

Dowel miter joint

Biscuit miter joint

Spline miter joint

129

Participant Handbook

3.1.4 Dovetail joint
§ This joint is probably the strongest joint.
§ Two parts of wood are interlocked.

3.1.5 Finger joint
§ This joint is also called box joint.
§

It is similar to a dovetail joint except that the pins are square and not angled.

3.1.6 Dado joint
§ A rectangular groove is cut in one piece into which the end of another piece fits.
§ Dado is cut across the grains of wood. It is mostly used to make shelves.
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3.1.7 Half lap joint
§ A half lap joint consists of two members notched to half thickness and lapped on each other with the
face flush.
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3.1.8 Rabbet joint
§ A rabbet is a recess cut out of the end or edge of a board. When a piece is butted into a rabbet, it is
called a rabbet joint.

3.1.9 Tongue and groove joint
§ A rectangular groove is cut in one piece into which the projection of another piece fits. It is used to
make table tops, flooring.
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3.1.10 Bridle joint
§ This joint is also called open mortise and tenon joint. It is very easy and quick to make.

3.1.11 Mortise and Tenon joint
§ This joint is one of the strongest joints. it is used to make door and window frames.
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3.1.11.1 How to make a mortise and tenon joint
STEP 1: Laying Out the Joint
§ Proper layout is just as important as the cutting and shaping to follow. A perfectly shaped tenon
that's the wrong size or shape is no accomplishment at all.

§ The tenon should be between one third and one half of the thickness of the stock from which
it is made.

§ Set mortise gauge to the chosen tenon thickness, positioning the points so that it will score a pair
of lines that distance apart. Then set the block on the gauge so that the lines will be drawn
equidistant from the sides of the stock. Mark off the shoulder lines, too, where the stock is to be
trimmed above and below the tongue.
MD = 2/3 SW
ST

Mortise Piece
Side Wall
End Wall

B

Cosmetic
Shoulder

Edge

A

ML

C

Tenon Piece

SW

Bottom
C
Cheek
Face

Structural
Shoulder

Style

MW

MD

Rail

B

MW = 1/3

RW
TW
TT

TL

ST

ML Length of Mortise

TW Width of Tenon

MW Width of Mortise

TT Thickness of Tenon ST Thickness of Wood

MD Depth of Mortise

TL Length of Tenon

STEP 2: Cutting the Tenon
§ Cut the tenon using back saw.
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STEP 3: Cutting the Mortise
§ The mortise depth should be roughly three times the thickness of the tenon. Cut it using mortise
chisel and mallet.

§ Make sure the workpiece is properly secured to the table with a clamp. In cutting accurate
mortises, it is essential that the sides of the chisel be square to the stock.

STEP 4: Fastening the Joint
§ Glue is often used to connect mortise-and-tenon joints, as are dowels driven through the joint.
A combination of both is the strongest.

§ Before applying the glue, clamp the joint together dry to be sure the fit is just right. Drill out the
holes for the pins or dowels, disassemble, and apply the glue. Clamp the pieces together, and insert
the dowels, leaving them protruding from both sides of the joint. Scrape off any visible excess glue
from the surface of the wood being joined.

§ After the glue has set, remove the clamps and cut off the dowels, using a sharp chisel or a
flush saw.

3.1.12 Other joints
§ To hold many pieces together, two extra pieces is fixed to the back of the pieces, or across the ends.
These pieces are called cleats. They are fastened with screws, or nails.

Cleat on top

Flush cleat
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How to nail on cleat

Butterfly joint

Exercise
Choose the correct answer 1. Which joint should be used to make a picture frame?
1. Dovetail joint

3. Butt joint

2. Biscuit miter joint

4. Bridle joint

2. Which joint should be used to join legs of a chair with seat frame?
1. Half lap joint

3. Mortise and tenon joint

2. Miter joint

4. Finger joint

3. Which joint should be used to make door frame?
1. Bridle joint
2. Dowel miter joint

3. Butterfly joint
4. Tongue and groove joint

4. Which joint should be used to make flooring?
1. Rabbet joint

3. Dovetail joint

2. Tongue and groove joint 4. Miter joint
5. What joint should be used to make shelves?
1. Dado joint

3. Dovetail joint

2. Butt joint

4. All of above

136

Carpenter – Wooden Furniture

UNIT 3.2: Fasteners and Other Fittings
Unit Objectives
After completing this unit, you will be able to:
1. Know about different types of nails and screws
2. Know about the adhesive used in furniture
3. Know about different types of hinges and channels
4. Know about other hardware used in furniture

3.2.1 Fasteners
To give extra strength to joint, some fasteners are used, such as nails, screws etc. Always remember to
choose right nails and screw for good results. When choosing a fastener you must consider certain
factors, which include:

§ What strength must the fastener have?
§ Where will the fastener be used?
§ Will the fastener need to be removed at a later stage?

3.2.1.1 Nails
Nails consist of a head and shank and are inserted by a hammer or mechanical tool. There are several
types, made from either ferrous or non-ferrous metal. Ferrous metals contain iron and will therefore
rust unless protected. The carpenter must decide on the most appropriate nail for the required
application.

Round wire nail
Round wire nails are available in sizes from 25 mm to 150 mm.
They should not be driven below the surface of the timber and
are relatively easy to remove. They are used for low-quality
work where they will not be seen such as roofing and studwork.
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Oval wire nail
Oval wire nails are available in sizes from 25 mm to 150 mm.
They are manufactured from ferrous metal and can be punched
below the surface of the timber. They are less likely to split the
grain of the timber and are usually used for higher-quality work
than the round wire nail.

Angular ring nail
Annular ring nails are available in sizes from 20 mm to 75 mm
and are also sherardised to prevent rusting. These nails are
similar to round wire nails but feature a series of rings along the
shank that makes them much harder to remove, and also
provides a stronger hold.

Headless nail
Lost head or headless nails are available in sizes from 40 mm to
75 mm. The head can be punched below the surface of the
timber for concealment.

Panel nail
Panel pins are available in sizes from 20 mm to 40 mm. They are
easy to punch below the surface, causing little damage to the
face of the work. They are used for fine applications. Variations
include sherardised and brass versions that resist rust, and
veneer pins for extra fine work.

Tack
Tack nails are mostly used in upholstery work. They are used to
fix fabric, leather, rexin, etc.
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3.2.1.2 Screws
Most modern screws are computer designed. Like a nail, screws consist of a head and a shank. However,
the shank is threaded and designed to pull the fastener into the material into which it is being inserted.
Screws are manufactured from both ferrous and non-ferrous materials and are defined by:

§ Head type
§ Length, measured from the tip to the part of the head that will be flush with the work surface,
ranging from 12 mm to 150 mm
§ Gauge (the diameter of the shank), ranging from 2 mm to 6.5 mm
Once again, it is the carpenter’s responsibility to choose the correct screw for the application in which it
is being used.

Countersunk screw
Screws with countersunk heads are used when the screw has to be flush with the work or below it.

Raised head screw
Raised head screws are usually used for attaching metal components such as door handles.

Round screw
Round heads are usually used for attaching sheet material to timber that is too thin to countersink.

Mirror screw
Mirror screws have a thread within the head to which a decorative dome can be attached. As the name
suggests, these are used mainly for fixing mirrors.

Socket head
Round head
One way head
Countersunk screw
Flat head
Phillips head
Oval head
Round head screw
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3.2.2 Fittings
There are some fittings which are used to assemble the ready wood structures together. These fittings
hold structure in such a way that one structure can be opened or closed. They are hinges, drawer runner,
sliding fittings, etc.

3.2.2.1 Hinges
Butt hinges
These hinges have two flaps joined together by a pin. They are mostly
used in doors and windows.
Butt hinge

Piano hinges
They are thin-stripped hinges and the width of the flaps is less. They are
long and can be cut as per requirement. These hinges are used in
wardrobes, cabinets, beds etc.
Piano hinge

Parliament/Butterfly hinges
The shape of these hinges resemble the English letter "H". By using these
hinges, the doors and windows can be opened at a length from the
frame.
Parliament hinge

T hinges
The shape of these hinges resembles the English letter "T". One flap of
this hinge is like the Butt Joint and the other flap is long and oblique.
These hinges are used in flapped or planked doors or in heavy doors.
T-hinge

Concealed hinges
These hinges are widely used in the modern age. They are mostly used in
wardrobes, cabinets, modular furniture etc. After using this, wall
catchers and magnets are not required.
Concealed hinge

3.2.2.2 Runner
Generally Drawer runners/ channels are known as Telescopic runners .The runner is mounted
on the drawer for smooth operation. The runners are mounted on the side of the drawer and
also on the base of the drawer. The application of the drawer are 1) Part Extension runner,
where only partial drawer is openable, 2) Full Extension runner ,the whole drawer is openable
and 3) over extension runner, the drawer is openable beyond the carcase.
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Ball bearing runner
These runners are mounted on the side wall of the drawers. The runner have ball bearings for
the smooth operations and are visible on opening of the drawer. These runners are available in
different size from 250 mm to 900 mm. The runner requires 25.4 mm on the side while fixing.
Roller runner
These runners are comparatively cheaper thus are used in the furniture especially office
furniture. These runners are mounted on the side base of the drawers and are visible on
opening of the drawer. These runners are available in the market 250 mm to 900 mm.
Under mount runner
These drawer runners are mounted under the base and are not visible during the movement of
the drawer. The runners are available in part extension and full extension and are auto closing.
These runners are available in soft close mechanism.

Roller Runner
Boll Bearing Runner
Undermount Runner

3.2.2.3 Sliding channel
These sliding mechanism is used for sliding doors
and windows. These runners are top hung and a
guide rail in bottom for smooth mechanism.
These channels are available for different weight
carrying capacity.

3.2.2.4 Plug fixings
Nails and screws can be used to fix components to masonry. However,
the carpenter must first plug the masonry, which can either be done
using a plugging chisel or an electric drill. If a plugging chisel is used
carpenters can make their own plugs from wood, but this is timeconsuming and not commonly done now. When using an electric
hammer drill to plug a wall, several plug types are available.
All of these work on the same principle. A plastic segmented sleeve fits
snugly into a hole that has been pre-drilled. A screw is then inserted into
the plastic sleeve that pushes the segments apart to grip the side of the hole.
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3.2.3 Accessories
3.2.3.1 Door bolts (Tower bolts)
Door bolts are used to close doors and windows from inside.
They are available in different designs.

Tower bolt

Tower bolt
It is made of metal. It has a totally straight bar called Shute,
which closes the door bolt. It is bent on one end. This bar or
Shute slides on a strip. One end of the door bolt is fitted on the
side of the frame. This is called a staple. The other end is fitted on
the door, which is the main part of the door bolt. They are
available from 4 inches to 24 inches in length.

Flush bolt

Flush Bolt
This bolt is fit equally as per the surface of the door or window. It
is available from 2 inches to 8 inches in length.

Slide Bolt
This bolt is small in size and used in small doors and ventilators.

Slide bolt

3.2.3.2 Locks
To close a door temporarily, different types of locks are used. For securing the house, it is necessary to
put locks on the doors. There are different types of locks:

Pad lock
These locks are of the hanging types. This type of lock is used in
doors having L Drop, J Bolt and Hasp & Staple.

Mortise Lock
It is a lock which is set within the body of a door in a recess or
mortise, as opposed to one attached to the door surface. It has a
separate handle that controls the lock’s latch bolt through a
hole. The keyhole is also in the handle.

Pad lock

Cylinder lock
A cylindrical lock is designed to be installed through the door
with a knob or lever on either side that retract the latch when
turned or depressed.
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Cylindrical lock

Rim lock

Drawer lock

Rim Lock
These locks are fitted inside the room. Mainly it is used on main door of the house. These locks are
similar to Mortise Locks, but they don't have handles.

Drawer Lock
In these kinds of locks, a slot is cut in the upper side of the surface. From the outside only the keyhole is
visible.

3.2.3.3 Handles & Knobs
Handle
Handles are used to open doors and windows. Basic handles are
available in sizes ranging from 4 inches to 12 inches in length.
They are made of iron, steel, brass or other metals. They are
available in different designs. They are of different types like
chest handles, drawer handles, flush handles etc. They can be
customized also.

Knob
Often knobs are used in place of handles. They look very nice.
They are used in wardrobe doors, drawers and cabinet doors.
These screws are tightened twice. They are made of iron, brass,
glass or other metals.
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3.2.3.4 Catchers and Stoppers
Catchers
They are used to keep wardrobe or cabinet doors closed. They are of different types, like magnet
catcher, ball catcher.

Door stoppers & Window stoppers
They are used to keep door or window open. They hold the door or window at their places.

Window stopper

Window hook

Door stopper

Magnet
catcher

Ball
catcher

3.2.3.5 Other accessories

Al Drop

Hasp and staple

Window latch

D-Bracket
This bracket is used for fixing glass shelves and is available in
different sizes
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3.2.4 Adhesives
There are many woodworking joints which can be made without using adhesives. For example, mortise
and tenon joint, dovetail joint. But the use of adhesive can reinforce the joint.

Poly-vinyl adhesive emulsion (PVA)
It is a synthetic resin adhesive in the form of a milky white viscous paste and is ready to use. It gives very
strong bond and it is resistant to water and heat. It is used to bond wood, plywood, laminates, veneers,
particle board, block board/hard board, MDF to each other. This adhesive is available in the market
under the brands named Fevicol, Vemicol, etc. It can be applied with brush, roller or spreader.

Solvent Rubber Adhesive (SR)
It is synthetic rubber based adhesive. It is used to bond the surfaces where it is difficult to apply
pressure. It is used specially for bonding vertical laminates to wood and plywood. It is also used for
bonding rubber, rexine, leather, foam, fibre, metal, glass, ceramic, canvas, etc. It is applied using a brush
or a spatula.
Always keep in mind that adhesive should be used in correct way. All adhesives are neither suitable
for exterior job nor for all types of materials. Follow the instructions of manufacturer while using
adhesive.
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Notes

Exercise
Choose the correct answer and write in the blank:
1. ......... is widely used wood screw –
1. Counter-sunk Screw

3. Round head Screw

2. Philips head Screw

4. All of above

2. Concealed hinge is used in –
1. Cabinet

3. Main Door

2. Windows

4. None of above

3. Which of the following is an accessory –
1. Pad Lock
2. Jack Plane

3. Hammer
4. Chisel

4. Rim Lock is not having handle in them –
1. Correct
2. Incorrect
5. Mortise lock is fitted in door by cutting a mortise –
1. Correct
2. Incorrect
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UNIT 3.3: How to Make Basic Wooden Structures
Unit Objectives
After completing this unit, you will be able to:
1. Know the procedure of making a wooden structure
2. Make basic wooden structures using different methods

3.3.1 Procedure of making furniture
‘How to prepare the wood workpieces to make furniture’ has been discussed in the previous chapters.
In this chapter, you will learn how to make some basic structures by assembling the prepared wood
workpieces together. These basic structures are used in any form in every type of furniture.
Let us see these basic steps to make the furniture –

STEP 1: Reading technical drawings
STEP 2: Estimating the quantity of materials as per drawing
STEP 3: Measuring and cutting the workpieces as per drawing
STEP 4: Shaving the wood workpieces
STEP 5: Assembling the prepared workpieces using woodworking joints, and fasteners and adhesive
STEP 6: Giving finish to the ready structure by
pasting veneer or laminate and edge
banding

STEP 7: Inspecting the ready item for any error
or damage

STEP 8: Installing the furniture at site
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3.3.2 Chaukaht of door (single rabbet chaukhat)
Tools needed –

Sectional drawing
‘A’-’A’
A

A

§
§
§
§
§
§
§
§
§
§
§
§
§

Pencil
Measuring tape
Marking gauge
Try square
Saw
Chisel
Mallet
Rabbet or shoulder plane
Smoothing plane
Workbench
Bar clamp
Fevicol
Personal protective

STEP 1: Read technical drawing.
STEP 2: Estimate the quantity of wood.
Size to be prepared –
3'-0” x 4 ½” x 2 ½” x 1 no.
7'-0” x 4 ½” x 2 ½” x 2 nos.
Quantity of wood (C. Ft.) –
3'-0” x 4 ½” x 2 ½” x 1 = 0.24 c. ft.
7'-0” x 4 ½” x 2 ½” x 2 = 1.1 c. ft.
Total = 1.34 c. ft.

STEP 3: Mark the required sizes on wood and cut them with saw.
STEP 4: Plane all pieces of wood using smoothing plane.
STEP 5: Check the accuracy of pieces of wood using try square.

147

Carpenter – Wooden Furniture

STEP 6: Assemble all three pieces together using bridle joint and check.

Method 1

Method 2

Method 3

STEP 7: Mark on pieces for rabbet using marking gauge.
STEP 8: Make rabbet using rabbet plane and check the accuracy using try square.

STEP 9: Assemble them again and check using try square.
STEP 10: Apply fevicol and tighten them in bar clamp.
STEP 11: Fix a temporary support at the open side of chaukhat, so that it remains in right angle.
STEP 12: Finish the joints using plane.
STEP 13: Install ready chaukhat in wall using hold fast.
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3.3.3 Chaukaht of door (double rabbet chaukhat)
Tools needed –

Sectional drawing
‘A’-’A’
A

A

§
§
§
§
§
§
§
§
§
§
§
§
§

Pencil
Measuring tape
Marking gauge
Try square
Saw
Chisel
Mallet
Rabbet or shoulder plane
Smoothing plane
Workbench
Bar clamp
Fevicol
Personal protective

Repeat Step 1 to Step 6.

STEP 7: Mark on pieces for both rabbets using marking gauge.
Repeat Step 8 to Step 13.

Tips
§
§
§
§
§

!

Wear personal protective equipments.
Clamp the wood while using saw and plane.
Add ½”- 3/8” extra to all measurements, so that you can get desired size after planing the wood.
Place small pieces of wood or plywood between clamp and wood to avoid dents in wood.
Wipe off extra fevicol immediately.
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3.3.4 Chaukaht of window

B

B

A

B

A

C

A

A

B

Tools needed –
§
§
§
§
§
§
§
§
§
§
§
§
§

Pencil
Measuring tape
Marking gauge
Try square
Saw

Sectional drawing
‘B’-’B’

STEP 1: Read technical drawing.
STEP 2: Estimate the quantity of wood.
Size to be prepared –
4'-0” x 4 ½” x 2 ½” x 4 nos.
4'-0” x 4 ½” x 3” x 1 no.

Chisel

Quantity of wood (C. Ft.) –

Mallet

4'-0” x 4 ½” x 2 ½” x 4 = 1.25 c. ft.
4'-0” x 4 ½” x 3” x 1 no = 0.375 c. ft.
Total = 1.625 c. ft.

Rabbet or shoulder plane
Smoothing plane

Sectional drawing
‘A’-’A’

Workbench
Bar clamp
Fevicol
Personal protective

STEP 3: Mark the required sizes on wood and cut them
with saw.

STEP 4: Plane all pieces of wood using smoothing plane.
STEP 5: Check the accuracy of pieces of wood using try
square.
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Mortise and
tenon joint

B

Bridle joint

A

C

A

B

STEP 6: Assemble all pieces together using bridle joint and mortise and tenon joint, and check.
STEP 7: Mark on pieces for rabbet using marking gauge.
STEP 8: Make rabbet using rabbet plane and check the accuracy using try square.
STEP 9: Assemble them again and check using try square.
STEP 10: Apply fevicol and tighten them in bar clamp.
STEP 11: Finish the joints using plane.

B

A

STEP 12: Install ready chaukhat in wall using hold fast.

Right angle - A =B
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3.3.5 Panel door

Sectional drawing
‘A’-’A’

B

Top rail

B

Tools needed –
A
A

A

A

Stile

Stile

A

Lock rail C

Bottom
rail

Sectional drawing
‘B’-’B’

D

§
§
§
§
§
§
§
§
§
§
§
§
§

Pencil
Measuring tape
Marking gauge
Try square
Saw
Chisel
Mallet
Plane
Hammer
Workbench
Bar clamp
Fevicol
Personal protective
equipments

B

STEP 1: Read technical drawing.

§ Quantity of wood (C. Ft.) –

STEP 2: Estimate the quantity of wood.

1. 7’-0” x 4” x 1 ½” x 2 = 0.6

§ Size to be prepared –

2. 3’-0” x 4” x 1 ½” x 1 = 0.125

1. Stile (A) – 7’-0” x 4” x 1 ½” x 2 nos.

3. 3’-0” x 5 ½” x 1 ½” x 1 = 0.17

2. Top rail (B) – 3’-0” x 4” x 1 ½” x 1 no.

4. 3’-0” x 8” x 1 ½” x 1 = 0.25

3. Lock rail (C) – 3’-0” x 5 ½” x 1 ½” x 1 no.

5. 2’-5” x 2’-2 ½” x 1” x 1 = 0.44

4. Bottom rail (D) – 3’-0” x 8” x 1 ½” x 1 no.

6. 2’-5” x 3’-6” x 1” x 1 = 0.72
Total = 2.6 C.ft.
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STEP 3: Cut all pieces as per drawing.
STEP 4: Plane all pieces using
smoothing plane.

STEP 5: Check the accuracy of pieces of
wood using try square.

STEP 6: Assemble all pieces together
using bridle joint and mortise
and tenon joint, and check.

B

STEP 7: Apply fevicol and tighten them in bar clamp.
E

A

STEP 8: Finish the joints using plane.
STEP 9: Install ready door with chaukhat using hinges
at site.

Mortise and Tenon
joint –

A

How to fix panel
to frame –

C

groove
panel
E

D

stile
tenon
rail
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3.3.6 Some door designs

Doors with wood panels

Doors with wood and glass panels
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3.3.7 Glass shutter of a cabinet
rabbet
10 mm glass

molding ½”x ½”

Sectional drawing
‘A’-’A’
A

A

Tools needed –
§
§
§
§
§
§
§
§
§
§
§
§
§
§

STEP 1: Read technical drawing.
STEP 2: Estimate the quantity of wood.
§ Size to be prepared –
2'-0” x 2 ½” x 1 ½” x 2 nos.
1'-6” x 2 ½” x 1 ½” x 2 nos.

§ Quantity of wood (C. Ft.) –
2'-0” x 2 ½” x 1 ½” x 2 = 0.11 c. ft.
1'-6” x 2 ½” x 1 ½” x 2 = 0.08 c. ft.
Total = 0.19 c. ft.

STEP 3: Cut all pieces as per drawing.
STEP 4: Plane all pieces using smoothing plane.
STEP 5: Check the accuracy of pieces of wood using
try square.

STEP 6: Assemble all pieces together using bridle
joint and mortise and tenon joint, and
check.
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Measuring tape
Marking gauge
Try square
Saw
Chisel
Mallet
Plane
Hammer
headless nails/hinges
Workbench
Bar clamp
Fevicol
Personal protective
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STEP 7: Mark on pieces for rabbet for glass using marking gauge.
STEP 8: Make rabbet using rabbet plane and check the accuracy using try square.
STEP 9: Assemble them again and check using try square.
STEP 10: Apply fevicol and tighten them in bar clamp.
STEP 11: Finish the joints using plane.
STEP 12: Make mouldings for glass fixing.
STEP 13: Position the glass in rabbet and fix the molding using headless nails.
STEP 14: Install ready shutter with cabinet using hinges.
Mortise and Tenon joint –

How to fix glass
to frame –

rabbet

10 mm glass

moulding ½”x ½”

rabbet
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3.3.8 Open shelves

A

B
D

C
B
A

E

Dovetail or
Finger joint

rabbet in
12 mm
back ply

Rabbet

A
B
Rabbet

E

B

A

groove

157
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D
D

A
A

B

B

C

C

D

C

D

C
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Practical
Calculate the sizes and quantity of the material as per the drawing given on previous page –

Piece A – .................................................

Piece B – .................................................

Piece C – .................................................

Piece D – .................................................

Piece E – .................................................

3.3.9 Cabinet
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Top
Bridle joint

Rabbet

Glass

Groove
Side

Glass
molding

Dado

Muntin

Miter

Shelf

Tenon
Panel
groove
Back

Stile
Panel

Rail
Bottom
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3.3.10 drawer

Drawer channel

Dado and Rabbet
joint

Top view

13” (opening of drawer)
-1” (drawer runner)
-1” (thickness of sides x 2 nos.)
+ ½” (length of tongue x 2 nos.)
= 11 ½” (Size of front/back )

Front/back

Side

3.3.11 Round table
Round top
Dovetail

Upper
stretcher

Lower
stretcher
Half lap

Tenon
Leg
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3.3.12 Bed

Headboard
Post

Post

Mattress

Height
Wooden slats
Rail

Cleat
Rail

Wooden slats

Post

Dowel

Nut

Rail
Wooden slats

Rail

Bolt

Cleat
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UNIT 3.4: Finishing the Wooden Structure
Unit Objectives
After completing this unit, you will be able to:
1. Know how to finish an assembled wooden structure
2. Paste veneer or laminate on wood surface
3. Finish board edges by pasting wood lipping or PVC edge banding

3.4.1 Finishing
Before giving the item for polishing, the last step of furniture making is finishing of the ready wooden
structure. This process includes –

§ Pasting of wood veneer or decorative laminate on plywood or block board
§ Fixing wooden or PVC lipping on the edges of plywood or block board (edge banding)

3.4.2 How to press 2 ply veneer
STEP 1: Cut 2 ply veneer sheet half inch

2 ply veneer

oversize from the size of
plywood or board with the
help of saw.

STEP 2: Apply Fevicol on surface of
plywood or board.

STEP 3: Also apply Fevicol on the back

Veneer face

of veneer sheet.

Board

STEP 4: Let Fevicol dry for some time.
STEP 5: Position the veneer piece on
Veneer back
Fevicol
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STEP 6: Starting from the centre, press it towards outer end using long strokes with a roller or a
rubber scraper (see top right).

STEP 7: Press it giving equal pressure, so that there is no air left between plywood or board and
veneer.

STEP 8: Clamp them together or keep them under pressure for 24 hours.
STEP 9: Next day after removing the clamps, trim the extra veneer using plane.

Tips

!

§ Clean both the surfaces to be bonded. Make sure that the surfaces are free from dust, dirt, oil, etc.
§ Excess adhesive pressed outside the joints should be wiped with a wet cloth.
§ In case one surface is more porous than other, the adhesive should be applied first on the less
porous surface.

3.4.3 Matching veneer
Matching veneer is an art which requires a lot of precision and detailing. Pieces of veneer can be pasted
in different direction of grains to make beautiful patterns. These designs are preferred for table tops
and doors.

Book

Block
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Reversed box

Diamond

Reversed diamond

3.4.4 How to press decorative laminate

STEP 1: Lightly sand the surface of board.

STEP 2: Place the sheet of formica on a flat
and even surface.

STEP 3: Mark the measurement on the back of

STEP 4: Apply adhesive on the back of formica

the sheet and cut it using utility knife.

sheet and board using a rubber
spatula or a brush.

STEP 5: Position formica on board and start
pressing it from one side.
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STEP 7: Tape it with painter's tape or masking

STEP 6: Press it with long strokes with the

tape and Clamp them together.

help of a roller.

STEP 8: Remove the tape and trim and shape
the edges with a fine file.

Tips

!

§ Clean both the surfaces to be bonded. Make sure that the surfaces are free from dust, dirt, oil, etc.
§ Laminates that are smooth or slippery on the reverse should be roughened.
§ Durability of bond is likely to be affected if excess adhesive is applied.
§ In case of highly porous surfaces, it may be necessary to apply a second coat of adhesive after
allowing the first one to dry for 15 minutes.

§ For a large surface, insert wooden pegs between the laminate and plywood at one or two places.
Only after proper adjustment remove the pegs.

§ Apply even pressure in order not to leave any air bubbles between the surfaces.
§ Once positioned, do not shift the laminate, as the adhesive film should not be broken.
§ Leave a little excess laminate so that cutting off along the sides is possible if the laminate is not
placed properly.

3.4.5 Edge banding
To give finishing to the exposed edges of plywood or board, a thin strip called lipping or nosing is pressed
on edges. This process is called edge banding. Edging hides the rough exposed edges of board and make
furniture look beautiful. Edging also helps the veneer not to chip off from edges. It secures the edges.
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3.4.5.1 How to install wooden edge banding

STEP 1: Apply fevicol on edging and edge of

STEP 2: Position the edging on edge of board

board.

and press it. Headless nails can also be
used.

STEP 3: Drive the nails below the surface using

STEP 4: Clamp them together. Use miter joint

a nail set.

at corners.

STEP 5: Scrap off excess partially hardened

STEP 6: Trim the extra edging carefully. Make

glue without damaging the finished
surface.

sure finished surface does not get
damaged while trimming.
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3.4.5.2 How to install PVC edge banding

STEP 1: Position the PVC edging on the edge

STEP 2: Press on the edging with a smooth

of board and press it with hot iron.

block of wood.

STEP 3: Cut the extra length of edging using

STEP 4: Trim the excess edging using chisel

utility knife.

without damaging the finished surface.

3.4.6 Post forming
Postforming is the process of making flat sheets of
laminate fold smoothly over the rounded edge of board.
This process is done by the machines.
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3.4.7 Some reference designs for wood edging

3.4.8 Inspecting the ready furniture
Surface
Check the surface of assembled piece for any crack, hole, scratch or damage. It needs to be repaired by
applying hard wood putty on the surface. Check for any chipping or peeling of veneer. Smooth it with
sand paper.

Joints
Check for any error in joints. A joint should not be loose. To avoid this, use good quality of nails, screws
and adhesive. All pieces should match without leaving any gap between them.

Edges
Check for any sharp edges. It may cause harm the person who will use the furniture. Smooth them by
sanding edges.

Protruding nails
All nails should be driven into the wood. Sink the heads under the surface of wood using nail set. Fill the
hole with hard putty.

Adhesive
Scrape off any visible excess glue from the surface of the wood being joined.

Balance
Check assembled piece for balance. It should be stable on level floor.

Functioning
Check all drawers or shutters of a cabinet. They should run smoothly and without noise.
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3.4.9 How to apply hard putty
Hard Putty is used to finish Furniture. It helps in covering holes, cracks and gaps in joints. This is made by
Ground chalk or raw linseed oil. This is form of very fine powder, which is mixed with water and paste is
made. It is applied to required place in paste form. After some time (depending on manufacture), it gets
hard.

STEP 1: Mix Powder with water and make a

STEP 2: Fill holes and cracks with putty paste

paste as per manufacturer’s
instructions.

using rubber scraper and let it dry.

STEP 3: remove the excess filler with a plastic
scraper or a smooth, round-edged
putty knife.

Tips:
§ Be careful not to damage the wood.
§ Allow the putty to dry completely and
lightly sand with the grain.

Notes
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3.4.10 Fixing the Accessories
Once a piece of wood furniture is completely finished, polish work starts. After polishing the furniture,
accessories are installed by the carpenter, such as –

Tips

Handle, tower bolts

Door and furniture locks

Door closer

Dust brush

!

§ Follow the manufacturer's instructions to install the accessories.
§ Get these accessories approved by the client.
§ Keep in touch with the market regularly, as accessories with new and advanced techniques are
available in the market.
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Exercise
1. The edges of chipboard can be finished by using –
1. Veneer
2. Wood edging
3. PVC edging
4. 2 and 3
2. The surface of blockboard can be finished by –
1. Pasting veneer on it
2. Pasting formica on it
3. Painting it
4. All of above
3. What should one do, if there is a small crack in the surface of wood –
1. Leave like that
2. Apply hard putty
3. Paint it
4. None of above
4. Edge banding is done before pressing the veneer on board.
1. True
2. False
5. Adhesive should be applied only on board to press the formica.
1. True
2. False
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Know the methods of sharpening different cutting edges
2. Sharpen different cutting edges
3. Take care of your tools and machines
4. Store your tools and machine in proper way
5. Maintain your workplace by keeping it tidy, neat and clean
6. Minimize the wastage during work process
7. Dispose waste in safe and correct manner
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UNIT 4.1: Safety and Maintenance of Tools
Unit Objectives
After completing this unit, you will be able to:
1. Sharpen the blades of plane and chisel
2. Keep and maintain the hand tools in correct way
3. Keep and maintain the power tools in correct way

4.1.1 Why is maintenance of tools required ?
If tools are not maintained in proper way, carpenter’s work becomes much more difficult. Poorly
maintained tools can damage wood or other materials, costing time and money. Properly maintained
tools reduce the risk of accidents for you and your co-workers.
As well as knowing the best and safest techniques of using the tools, a carpenter must know how to
maintain and store tools to get the most out of them so that they can make your work more professional
and efficient.

4.1.2 Sharpening the cutting edges
New blades of planes or chisels come with a bevel of 250 on the cutting edge, which must be sharpened
to 300before use.
300
250

Before sharpening the blade

After sharpening the blade

Sharpening of plane and chisel blades is done by hand using an oilstone or a wetstone. It can be done by
machine. Here we will learn how to sharpen a blade manually in correct way.
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4.1.2.1 How to sharpen a straight cutting edge
Things needed –
§ Oilstone or wetstone
§ Oil or water
§

Sharpening guide
(optional)

§ Plane or chisel blade

STEP 2: Hold the blade in both hands. Position

STEP 1: Put oil on oilstone or water on

the blade's grinding angle flat on the
stone and raise the back up.

wetstone.

STEP 4: Turn the blade and draw it towards

STEP 3: Slowly move the blade forwards and

you once or twice to remove the burr.

backwards.

STEP 5: Inspect the blade. If you can still see a
dull white line, repeat step 3.

178

Carpenter – Wooden Furniture

4.1.2.2 How to sharpen a gouge
Things needed –
§
§
§
§

Gouge slip
Oil or water
Stone file
Gouge

STEP 2: After finishing the bevel, use a round

STEP 1: Wet the gouge slip with oil or water.

stone file to remove the burr from the
cutting edge of the gouge. Lightly
stroke the concave surface of the pod
with the file.

Rest the blade of gouge in the curved
surface of gouge slip.Put your
fingertips in the pod opposite the
bevel to help feel the angle. Move the
blade forwards and backwards.

Tips

!

§ The stone should be kept wet with oil or stone.
§ Use the entire stone surface to avoid hollowing the stone.
§ Do not rub your finger or hand on sharpened blade to inspect.

Notes
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4.1.2.3 How to sharpen a handsaw
Saw require periodic sharpening, so that they can cut the wood without damaging it.

Things needed –
§
§
§
§
§

Vice
Triangular file
Flat file
Saw set
Saw

STEP 1: Place the saw blade in the vice with

STEP 2: Run mill file all the way across the top

the teeth facing up.

STEP 3: This topping will create flats of

of the teeth of saw, applying light
pressure.

STEP 4: Place the teeth in a saw set and bend

differing sizes indicating the higher
and lower teeth on the saw.

the teeth straight.

STEP 5: Run a triangular saw file along the
teeth in a smooth horizontal motion.

STEP 6: Switch side of the saw and repeat
step 5.
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Tips

!

§ Do not over tighten the vice, it can bend the blade.
§ Choose the right size of triangular saw file.
§ Do not hurry; sharpen the saw slowly.

4.1.3 Maintenance of hand tools
The condition of woodworking tools is important to the quality of the work you do. If tools are working
correctly and efficiently, they not only add to the satisfaction of your efforts, but also ensure your safety.
It is very important to set up a routine maintenance program to assure everything is running correctly,
tools are correctly sharpened, instrument calibration are true, and tools are clean. Proper care will keep
them running efficiently, help in maintaining their new tool look, and increase their life span.
There are certain guidelines which need to be followed to keep the tools in good working condition –

§ Choose the right tool for the job.
§ Keep the tools in their designated place.
§ Tools should be kept in a box or cupboard to prevent from
damage.

§ After completing the work, clean the tools properly before
storing them.

§ Plane’s blade should be retracted before being stored.
§ Chisels should be kept in plastic end covers.
§ Damaged or broken tools should be either repaired or
replaced.

§ All tools should be kept free of dust and debris.
§ All metal tools should be kept free of rust. Rub them
occasionally with an oiled cloth.

§ Report your supervisor for any damaged or broken tool.
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4.1.4 Maintenance of power tools
Power tools require little maintenance if store in a clean, dry protected area, keeping dust and debris
away from them, and protecting them from the elements.

§ Make sure that the cord is free of cuts or abrasions. You can also check the switch to see that it is
properly connected to allow current to flow to the motor.

§ Some power tools, including routers, have a pair of brushes that might need to be repaired or
replaced as they wear down over time.

§ Double check that chucks and bits are proper tightened.
§ Keep tools in their case when not in use and make sure there is a proper storage place for those
tools that do not have a protective case.

§ Check electronic components for sustained damage,
wheel and bearings function.

§ Proper lubrication is important for proper operation
and of the tools.

§ Worn out drive belts can cause amplified vibration and
slippage and will tend to break.

§ Always protect your tools from moisture and extremes
in temperature, exposure to moisture causes corrosion
on unprotected metal surfaces.

§ Use tools as they are intended, tools are usually made
for specific purposes, when they are subjected to misuse
and stresses they weren't designed, they will often
brake down and fail to work correctly.

Notes
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Practical
§ Discuss with trainer the safe procedures, when using an oilstone or wet stone.
§ Sharpen the plane blade using oilstone/wetstone.
§ Sharpen the saw.

Exercise
1. Which tool is used to sharpen the blade of chisel –
1. Oilstone
2. Sandpaper

3. Wetstone
4. 1 and 3

2. The blade of a plane is sharpened to the angle of –
1. 250
2. 450

3. 300
4. 550

3. What tools are needed to sharpen the saw –
1. Saw set
2. Triangular file

3. Flat file
4. All of above

4. After completing the job, you should –
1. Keep chisel in the plastic end cover
2. Leave all the tools on working table
3. Keep all the tools in a cupboard or a box
4. 1 and 3
5. All power tools should be –
1. Kept in their cases back after completing the work
2. Inspected regularly for plugs and cords
3. Kept in their cases, when they are not being used
4. All of above
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UNIT 4.2: Safety and Maintenance of Workshop
Unit Objectives
After completing this unit, you will be able to:
1. Keep workshop clean and organized
2. Store wood, plywood and boards in proper way
3. Know the ways to reduce the waste
4. Dispose waste in proper way

4.2.1 Benefits of an organized and clean workshop
Different activities in a wood workshop generate a lot of dust and waste. That is why it is very important
to keep workshop neat, clean and organized on day-to-day basis. Benefits of a clean and organized
workshop are –

§ Prevention from hazards

§ Completion of work in efficient manner

§ Healthy work environment

§ Time saving

§ Easy to work

§ Reduction of the waste of materials

A good workshop should have –
§ Clean and even floors

§ Free from hazards

§ Fresh air and adequate light

§ Arrangements for disposing waste

§ Good ventilation

§ Clean toilet and washbasin

§ Comfortable temperature

§ Clean drinking water
§ Fire extinguisher
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4.2.2 How to keep a workshop organized
Organize workshop in such way, that you get –

§ Enough space to move around safely
§ Enough space for storage of materials and
tools

§ Enough space to work and use materials and
tools

Always remember
§ Keep your workshop neat and clean.
§ Stack the material neatly so that it will not fall
when taking from the stock.

§
§
§
§

Do not store any material in the way, so that there is no hindrance in walking or working.
Do not allow clutter to get accumulate at workplace.
Store the tools in their right place.
Keep fire extinguisher at the place where anyone can reach easily.

4.2.3 How to keep a workshop clean
As we know wood carpentry workshop is full of dust, due to various cutting and finishing activities. If you
clean the place, immediately after cleaning dust will accumulate on the cleaned surface. Despite this,
we should regularly clean the work area. Workshop must be cleaned in the morning before starting the
work and before leaving the work in the evening.
Regular cleaning will limit the dust accumulation and cleaning of machines and tools will ensure their
long and trouble-free life.
One of the methods for cleaning could be making a checklist of all the places to be cleaned along with
frequency of cleaning. It will ensure regular cleaning of the places, which we want to clean.

4.2.4 Storage
There are certain things to be kept in the mind while storing wood and plywood/board –

§ Store all materials in a dry and well-ventilated place.
§ Arrange wood in the workshop in such a way that it takes less space and easy to reach.
§ After completing the job, store small pieces of wood or ply or board so that they can be again used
in future.
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Storage of wood
§
§
§
§

Do not keep wood in direct contact with floor.
Keep wood in a rack or shelves horizontally.
Store offcut wood pieces according to their sizes.
If space is limited, build overhead storage.

Storage of plywood/board
§
§
§
§
§
§
§
§

Do not keep sheets of plywood/ board in direct contact with floor.
If possible, stack sheets horizontally.
Do not lean sheets against the wall, as it makes them bow.
If space is limited, they can be stored in racks against the backboard.
There should be enough space around the sheet for easy loading and removal.
For sheet materials with decorative sides, the face sides should be placed against each other.
Store all left over pieces separate from main stock.
Store offcut pieces according to their sizes.
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Storage of tools
Tool storage is totally up to carpenter’s personal style. But, it is always good to build locking cabinets or
open shelves. A toolbox may be a good solution to store hand tools, and a tackle box can be used for
fasteners.
However you can choose any method to organize your tools and accessories, only remember one thing
that your time on task is aided when you can find all of your tools on time. Keeping the fasteners sorted
and easily accessible may save precious time during project. It’s also easier to take care of expensive
tools and machines when you have easy access to it.

Always remember
§
§
§
§

Sharp tools such as chisel should be stored in plastic cover.
All tools should be stored in a box or cupboard.
When not in use, tools should be securely locked away to avoid theft.
Tools should be cleaned and oiled with appropriate lubricant before storing. It will keep them safe
from rust.

§ Ensure the tool storage location is free from water ingress, which may cause rust to metal part and
damage to wood also.
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4.2.5 Waste handling
In carpentry workshop or on site, many types of waste
generate, such as –

§ Wood dust
§ Small pieces of wood, plywood or board
§ Packaging materials, such as cardboard box, paper,
plastic sheet, etc.

§ Adhesive plastic containers
How to handle waste –
As an efficient carpenter, it is your duty to reduce the waste.
You should keep certain things in your mind –

§ Order only the amount you need for the job.
§ Buy adhesive and hardware in bulk to reduce packaging
waste.

§ Before starting new job, check for off-cuts and use
them.

§ Ensure materials are stored properly so that they do not
get damaged.

§ Fix a place in the workshop for collecting the waste.
§ Segregate very small pieces of wood. They can be used
for bonfire in winter.

§ Collect wood dust and wood fragments in one place
and send them for recycling.

§ Although wood chips are biodegradable, but it is restricted to dump in land filling. There are
approved government sources for handling wood chips. It should be handed over to them.

Notes
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Exercise
1. Benefits of keeping a wood workshop neat, clean and organized are –
1. Efficient work
2. Time saving
3. Prevention from hazards
4. All of these
2. A wood workshop should not have –
1. Inadequate light
2. Fire extinguisher
3. Improper ventilation
4. 1 and 3
3. Wood should be stored –
1. In a dry and well-ventilated place
2. Horizontally in a rack
3. On bearers on the floor
4. All of these
4. The type of waste generated in a wood workshop is
1. Wood dust
2. Small pieces of plywood
3. Peels of vegetables and fruits
4. 1 and 2
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Identify potential hazards and risks at workshop or site
2. Deal with potential hazards and risks
3. Take preventive measures to minimize the potential hazards and risks
4. Know about personal protective equipments which are used while working in workshop or at site
5. Use personal protective equipments in proper way
6. Understand importance of personal health and hygiene
7. Maintain a clean and hygienic personal appearance and health
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UNIT 5.1: Identifying and Dealing with Potential Hazards
Unit Objectives
After completing this unit, you will be able to:
1. Identify potential hazards and risks at workshop or site
2. Deal with potential hazards and risks
3. Take preventive measures to minimize the potential hazards and risks
4. Deal with common injuries by giving first-aid

5.1.1 Potential hazards at workshop or site
Woodworking involves various activities, such as sawing, chiseling, etc. Many sharp tools, saws, electricpowered tools are used to carry out these activities. Hence, level of safety hazards is high in
woodworking. It is very easy to recognize those hazards that cause immediate and traumatic injury –
blades that cut fingers and limbs, wood chips and fragments that fly into eyes, loose clothing or long hair
that catches in whirling machinery, muscle strains from heavy lifting. But there are also hidden dangers
in woodworking. These include wood dust, sap and oils, mold and fungus, vibration, and noise.
As an efficient carpenter, it is your duty to try and avoid accidents from occurring at workshop or site.
You should be aware of the hazards and risks and preventive measures work practices. Using safe work
practices will lower the frequency of accidents and serious injuries.
Some common hazards and risks are given below.

5.1.2 Slips, trips and falls
Causes –
§ Water, grease, or spillage on the floor
§ Tools or material lying in walkways and
passageways.

§ Cables across the way
§ Improper use of equipment. For example – placing ladder on uneven floor
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§ Poor maintenance. For example – broken ladder
§ Bad lighting
§ Not using personal protective equipments. For example – not wearing rubber or non-slip sole
shoes

§ Working without safety belt at heights
§ Not reporting your supervisor about faulty equipments.
Preventive Measures –

Wear safety belt and helmet while Never use broken or faulty
working at heights
equipments

Follow correct and proper way
of using ladder

Do not wear slippers or sandals; Avoid stretching cables across
wear shoes.
the way

Never leave tools or materials
in walkways or passageway

Never leave floor wet

Clean the floor immediately after Keep workshop organized and
anything spills
clean
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Ladder
is broken.

Never leave big openings
unsecured on sites

Secure big openings by blocking Report maintenance faults to
them with wood
your supervisor

5.1.3 Cuts
Causes –
§ Using dull saw or chisel
§ Incorrect way of using sharp tools. For example – keeping your hand in front
of the blade

§ Not using clamps while working with chisel or saw
§
§
§
§
§
§
§
§

Not using push block or push stick while cutting small piece of wood on table saw or planer
Incorrect way of using power cutting tools
Blade of power cutting tools are not guarded
Not having proper training of operating power cutting tools
Poor maintenance of hand and power cutting tools
Not keeping sharp tools back in their designated places
Poor housekeeping. For example – nails lying on the floor
Not using personal protective equipments. For example – not wearing shoes or gloves

Preventive measures –

Always sharpen the blades of
chisel, or saw, or plane before
using them

Never keep your hand in front of blade while working with chisel or
saw or power cutting tools
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Keep your hand at a safe distance Hold the saw in correct angle
from the handsaw

Use clamps while working with
chisel or saw

Use safety guards on power
cutting tools

Never hold sharp tools pointing
towards your body

Hold power cutting tools in
correct way

Always wear personal protective Never leave loose nails or tools Keep tools and nails, screws in
equipments
on floor
their designated place

5.1.4 Eye injury
Causes –
§ Not wearing personal protective equipments while working with saw or
chisel. For example – not wearing safety glasses

§ Not disposing wood dust regularly in correct way
Preventive measures –

196

Carpenter – Wooden Furniture

Always wear safety goggles while Clean workshop at intervals and dispose wood dust regularly
sawing or cutting with chisel

5.1.5 Electrical shocks
Causes –
§
§
§
§

Using power tools near water
Damaged cables or wires
Using power tools with wet hands
Socket is in ON position when plugging anything into it

§ Pulling the cord to remove plug from socket
Preventive measures –

Never use frayed cords or wires

Make sure socket is in OFF
position when plugging in

Never use power tools near
water or with wet hands

Check for broken plug or broken Do not put wires directly into Do not pull the cord to remove
socket
socket; use plug
plug from socket
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5.1.6 Personal injury
Causes –
§ Lifting excessive weight
§ Incorrect methods of lifting, pushing, pulling and carrying objects
§ Lifting heavy objects for prolonged period
Preventive measures –

Do not bend to lift heavy objects

Use correct techniques to lift
heavy objects

Take help from other person or
use trolley to carry heavy objects

5.1.7 Fire
Causes –
§ Poor housekeeping. For example – not disposing wood dust or wood
fragments regularly

§ Smoking inside the workshop
§ Broken socket and plug or frayed wires of power tools
§ Using one socket for many plugs
§ Not reporting your supervisor for faulty tools and equipments
Preventive measures –

Do not smoke within working
environment

Do not use broken sockets and
plugs or frayed wires
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Plug of drill
machine has
broken

Do not block emergency or
exit doors

Dispose wood dust regularly

Report your supervisor for faulty
tools/equipments

5.1.7.1 Types of fire
Not all fires are the same. Different fuels create different fires and require different types of fire
extinguishing agents. You should know the different classes or types of fire in order to deal with fire
accidents. Mainly, fire is classified into 5 classes –

Class A
Class A fires are fires in ordinary combustibles such as wood, paper, cloth,
trash, rubber and plastics.

Class B
Class B fires are fires in flammable liquids such as gasoline, petroleum oil,
and paint. Class B fires also include flammable gases such as propane and
butane. Class B fires do not include fires involving cooking oils and grease.

Class C
Class C fires are fires involving energized electical equipment such as
motors, transformers, and appliances. Remove the power and the Class C
fire becomes one of the other classes of fire.

Class D
Class D fires are fires in combustible metals such as potassium, sodium,
aluminum, and magnesium.

Class K
Class K fires are fires in cooking oils and greases such as animals fats and
vegetable fats.
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5.1.7.2 Types of fire extinguisher

Sand

Water

Foam

CO2

Dry chemical powder
(DCP)

5.1.7.3 How to use fire extinguisher
Remember P A S S

Pull the Pin at the top of the extinguisher. The pin releases a locking mechanism and will allow you to
discharge the extinguisher.
Aim at the base of the fire, not the flames. This is important - in order to put out the fire, you must
extinguish the fuel.
Squeeze the lever slowly. This will release the extinguishing agent in the extinguisher. If the handle is
released, the discharge will stop.
Sweep from side to side. Using a sweeping motion, move the fire extinguisher back and forth until the
fire is completely out. Operate the extinguisher from a safe distance, several feet away, and then move
towards the fire once it starts to diminish. Be sure to read the instructions on your fire extinguisher different fire extinguishers recommend operating them from different distances.
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5.1.7.4 Know your fire extinguisher code
Different types of fire require different types of fire extinguishing agents. Some types of fire
extinguishing agents can be used on more than one class of fire. Others have warnings where it would be
dangerous for the operator to use a particular fire extinguishing agent.
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5.1.8 Wood dust
The sawing and planing action or using drill machine generates high level of dust,
which is called wood dust. It can be damaging for the health. Breathing in wood dust
can damage lungs. It can also cause eye injuries. Wood dust can also cause skin
allergies and irritation from direct contact. Contact with the dust of many woods can
cause conjunctivitis (eye inflammation), hay fever, asthma, coughing, and other
respiratory diseases. Wood dust can catch fire easily, that is why workshop should
be cleaned at intervals.
Wood dust can be recycled and it can also be used as fuel.

Preventive measures –

Wear safety glasses and dust
mask

Clean workshop regularly

Send wood dust for recycling

5.1.9 Noise
Woodworking machines generate a lot of noise. Short exposure can result in
temporary hearing loss and continued exposure can result in permanent hearing
damage.

Preventive measures –

Drill machine
is making noise.

Wear ear plugs or ear muff
while using power machines

Inspect to ensure all parts are
correctly working. Maintain
them regularly
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5.1.10 Some more Safety Precautions and Safety Measures
Personal safety precautions –
§
§
§
§

Do not wear loose clothes.
Do not wear wrist watch, ring or chain, while working with tools.
If you have long hair, tie them back.
Always use personal protective equipments.

Tools safety precautions –
§
§
§
§
§

Use tools only when you have practiced to operate them in proper way.
Operate the power tools or machine only when you are fully trained to use them.
Operate the power tools or machine only when you have permission or instructions.
Before using the tools check that all components are fixed properly in proper place.
Check power tools before using them for broken plug, broken socket, switches or poor condition
of the cord.

§ Make sure that machine is in OFF position when it is not being used.
§ Do not use tools when you are tired and sleepy.
§ If you are not feeling comfortable in using the power tools, take advice or help from your
supervisor.

§
§
§
§
§

Do not talk while working with tools.
Choose right tool for the job.
When you are not using tools, keep them in a locked cupboard or box to avoid the chance of theft.
Report your supervisor for damaged or broken tools and equipments.
Report your supervisor for potential hazards and accidents.

Housekeeping safety precautions –
§
§
§
§
§

Always keep workshop neat, clean and organized.
Stack the material neatly that it should not fall.
Always keep Fire extinguisher at the place easy to reach in emergency.
Do not block exits.
Make a fixed place for trash.

Always remember
Always know safety rules and guidelines, and follow them. Carelessness can cause accidents and may be
harmful for you or your co-worker. Always take precautions and use safe work practices to minimize the
accidents. You should not bypass any safety procedure.
Normally all organizations have their emergency procedures. You should read the procedure carefully.
Any emergency situation should be dealt as per the procedure. However, you should also apply
common sense, while dealing with emergency, as per situation.
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5.1.11 First-aid
Generally, all organisations have their policy for emergency. They are used in the organisation and one
should know and understand the same. The employees are expected to follow the guidelines and
understand the signs which have been shown below:

This sign is indicator to for
using in case of any fire in
the organisation

This sign indicates for exit in
case of any emergency.

This sign indicates for only
authorized persons

This sign indicates for no
smoking as injurious to
health.

This sign indicates for high
voltage and one should stay
away.

This sign indicates for always
to use safety guard while
operating machines.

Notes
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5.1.12 What should be done, when an accident occurs
§ Be calm
§ Report your supervisor or
manager

§ Get first aid treatment
§ Call on emergency ph no
§ Record the accident in the § In case of serious injury, take
the person to hospital

accident book

Ranjeet got
injured

5.1.13 First-aid
First aid is used at accidents to help an injured person until he receives medical treatment.

§ In case an accident does occur, you should know the location of the First
Aid Box and be able to use it.

§ In the case of an accident where someone requires first aid you should
contact the designated “first aid person”, i.e. the person who is trained to
give first aid treatment.

§ You should know the basic treatments for minor injuries in case you have
to treat someone or yourself.

Basic things in first-aid box
Top shelf: An asthma inhaler to counteract allergic
reactions to fumes and to exotic-wood dust; sharp scissors
for cutting bandages; adhesive tape.for bandaging; an
elastic bandage for securing dressings.

Middle shelf: Needles for splinter removal are stored in
sterile alcohol; splinter tweezers, precise enough to pick up
a single hair; 4-in. by 4-in. gauze pads for bandaging;
assorted adhesive strips for small boo-boos; clean plastic
bag for amputated parts; sterile rolled gauze for
bandaging; butterfly bandages for drawing together larger
lacerations.

Bottom shelf: Providone-iodine solution for killing
germs; eyewash and cup; small mirror for eye inspections;
instant ice packs to reduce swelling or for transporting amputated parts to the hospital; latex gloves for
eye examinations.
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5.1.14 How to treat minor injuries
Abrasions and small cuts
Clean wound with soap and water. Apply antibiotic cream or Providoneiodine solution. Bandage and check dressing daily. See your doctor if there
are signs of infection: increased redness, pus or red lines running from
wound.

Splinters
Remove with sharp, pointed tweezers. (They should be sharp enough to
pick up a single hair.) If splinter is completely under the skin, expose splinter
end with sewing needle doused in alcohol, and then remove with tweezers.

Lacerations
Clean wound with soap and water. Assess damage: If laceration is gaping or
more than 1⁄4 in deep seek emergency help. Otherwise, apply pressure to
stop bleeding. Close wound with butterfly closures or adhesive strips.
Check dressing daily.

Fractures
Signs include extreme pain, swelling, bruising and an inability to move an
adjacent joint. If you have any of these signs, you should be seen by a doctor
to see whether you need an X-ray to evaluate for a fracture.

Amputations
Apply pressure to wounded area with clean bandage. Don't panic. Call for
help. Raise wounded area above heart. Wrap amputated appendage in
plastic bag. Keep appendage cool, not directly on ice. Sit in a chair near
door, and await help.
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Eye injuries
Look in mirror to assess eye. If foreign matter is embedded in the eye, go to
the emergency room. If foreign matter is on the surface, flush it with water,
or use eye wash and cup. For chemical splashes, flush with running water
for five to 10 minutes. If it hurts too much to open your eye, go to the
emergency room.

Fumes and dust
If you feel dizzy or are having trouble breathing, leave the area, and go to
fresh air. If normal breathing doesn't return in 15 minutes, go to the
emergency room.

Notes
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Exercise
Tick the right picture or pictures –
1. The causes of fire are –

2. What is the cause for cut in hand in workshop –

3. What should be done, when an accident happens –

4. In case of fire in the wood, which fire extinguisher should be used –

Sand

Water
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UNIT 5.2: PPE – Personal Protective Equipments
Unit Objectives
After completing this unit, you will be able to:
1. Know about personal protective equipments used while working in
workshop or at site
2. Use personal protective equipments in correct way

5.2.1 What is personal protective equipment?
A carpenter may face many risks while working with wood in workshop or site, such as flying wood
fragments, noise, wood dust, nails lying on the floor, sharp tools, etc. Personal protective equipment
safeguard you from work place hazards and help to minimize the risks and hazards.
As an efficient carpenter, it is your duty that you should take care of your personal safety and also safety
of your co-workers in the workshop or site. You should take every possible safety precautions to avoid
accidents and hazards. One of the most important precautions is wearing personal protective
equipments. Never forget to wear or use personal protective equipments at work.

5.2.2 Types of personal protective equipment
Different jobs require different types of PPE – the protection needed while using a circular saw is
different from the protection needed building a gable end. Some body parts need more protection than
others! Each piece of PPE must be suitable for the job and used properly.

Head protection
§ The most commonly used PPE in woodworking is the safety helmet.
§ This is used to protect the head from falling objects and knocks, and
risk of head bumping.

§ It has an adjustable strap to ensure a snug fit.
§ Some safety helmets come with attachments for ear defenders or
eye protection.

§ Safety helmets are meant to be worn directly on the head and must not be worn over any other
type of hat.
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Hand protection
§ Safety gloves are used to protect hands from cuts.
§ There are several types of safety gloves and the correct type must
be used for the task at hand.

§ To make sure you are wearing the most suitable type of glove for
the task, you need to look first at what is going to be done and then
match the type of glove to that task.

§ Example - wearing lightweight rubber gloves to move glass will not offer much protection, so
leather gauntlets must be used. Plastic-coated gloves will protect you from certain chemicals.

Eye protection
§ Eye protection is used to protect the eyes from wood dust and
wood fragments.
Safety goggle

Safety spectacle

Facemask

§ They must be used while working with saw, or chisel, or plane.
§ The three main types are:
Safety goggles – they are made of a durable plastic and used when
there is a danger of dust getting into the eyes or a chance of impact
injury
Safety spectacles – these are also made from a durable plastic but
give less protection than goggles. This is because they do not fully
enclose the eyes and only protect from flying debris
Facemasks – it is also made of durable plastic, facemasks protect
the entire face from flying debris.

Hearing protection
§ Hearing protection is used to prevent damage to the ears caused by
very loud noise.

§ There are several types of hearing protection available, but the two

Ear plugs

most common types are earplugs and ear defenders.
Earplugs – these are small fibre plugs that are inserted into the ear
and used when the noise is not too severe. Before inserting
earplugs, make sure that your hands are clean. Never use plugs that
have been used by somebody else.
Ear defenders – these are worn to cover the entire ear and are
connected to a band that fits over the top of the head. They are
used when there is excessive noise. They must be cleaned regularly.

Ear defender
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Foot protection
§ Safety boots or shoes are used to protect the feet from falling
objects and to prevent sharp objects such as nails from injuring the
foot.

§ They also protect feet from slipping.

Respiratory protection
§ Respiratory protection is used to prevent the worker from
breathing in any dust or fumes that may be hazardous.

§ The main type of respiratory protection is the dust mask.
§ Dust masks are used when working in a dusty environment.
§ They are lightweight, comfortable and easy to fit.
§ They should be worn by only one person and must be disposed of at the end of the working day.

5.2.3 Maintaining and storing PPE
It is important that PPE is well maintained. The effectiveness of the protection it offers will be affected if
the PPE is damaged in any way. Maintenance includes –

§ Cleaning
§ Examination
§ Replacement
§ Repair and testing
The wearer may be able to carry out simple maintenance (such as cleaning), but more intricate repairs
must only be carried out by a competent person. Where PPE is provided, adequate storage facilities for
PPE must also be provided for when it is not in use, unless the employee may take PPE away from the
workplace (e.g. footwear or clothing).
Storage may be simple (e.g. pegs for safety helmets) and it needs not be fixed (e.g. a case for safety
glasses). Storage should be adequate to protect the PPE from contamination, loss, damage, damp or
sunlight. Where PPE may become contaminated during use, storage should be separate from any
storage provided for ordinary clothing.
PPE must be maintained regularly.
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You must remember –

§ After completion of work, PPE should be stored in its place.
§ Make sure PPE is suitable for the nature of work and any hazard associated.
§ The PPE must be inspected for defects before using them.
§ Report its loss or any fault in it to your supervisor.

Exercise
Choose the right personal protective equipment and write in the blank –
(Safety helmet, Safety shoes, Safety glasses, Dust mask, Ear plugs, Gloves)

-------------------------------------------------------

-------------------------------------------------------

-------------------------------------------------------

-------------------------------------------------------

-------------------------------------------------------

-------------------------------------------------------

211

Carpenter – Wooden Furniture

UNIT 5.3: Personal Health and Hygiene
Unit Objectives
After completing this unit, you will be able to:
1. Understand the importance of maintaining personal health and hygiene
2. Maintain a clean and hygienic personal appearance and health
3. Keep yourself away from diseases and illness by practicing healthy habits

5.3.1 Importance of personal hygiene
Personal hygiene: Stay clean, stay fresh, stay healthy!
Hygiene is defined as a set of practices performed for the preservation of health. In simple words,
proper personal hygiene means taking care of every aspect of your body, from keeping it clean to
looking your best. Your personal, social and professional worlds are all affected by your hygiene habits.
Hygiene is more than simply being clean. Practicing personal hygiene helps you to live a healthy lifestyle.
Personal hygiene helps to prevent people from catching or spreading forms of disease or illness. Your
health depends on your personal hygiene. Maintaining a high level of personal hygiene helps to increase
a person's confidence and self-esteem. If your body is clean and taken care of externally, it automatically
helps you to feel good internally too.

5.3.2 Wash your hands
Hand hygiene is essential for being healthy. The commonest way we
establish contact with things around us is by using our hands. Dirty hands
can lead to skin allergies, food poisoning, etc. Washing hands can
prevent the spread of germs from one person to another or from one
part of your body to another. One must take special care to keep them
neat, clean and bacteria free.

Always remember –
§ Wash your hands with soap and water.
§ Do not clean hands with white spirit, thinner, petrol, or turpentine.
§ Wash thoroughly and in the gaps between your fingers.
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Wash your hands –
§ After visiting to the toilet
§ After coughing or sneezing
§ Blowing your nose

§ Before handling food
§ After handling food
§ After disposing trash

§ After touching a wound
§ after touching or playing with
pets or any animal

5.3.3 Good hygiene practices
Maintaining personal hygiene is very important for you. Your personal hygiene not only affects you, it
affects others too! Good hygiene practices include regularly and thorough washing of the person's body,
hair, hands, as well as brushing and flossing teeth, caring for gums and keeping the feet clean. These are
certain easy and day-to-day routines, which when incorporated, help to improve the state of one's
personal cleanliness.

Oral hygiene
Accumulation of food in the mouth can cause problems ranging from bad breath to dental caries. For
removal of food particles and oral hygiene, certain steps are to be followed –

§
§
§
§
§

Brush your teeth at least twice a day
Floss at least once each day, for inter-dental care
Use a tongue scraper to keep your tongue clean
Use a mouthwash whenever you go out
Drink a lot of water to keep the mouth moist and to remove any foul odour.
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Skin hygiene
Every day you are exposed to dust, smoke, pollution, bacteria, road grime, workplace dust and dirt, etc.
If you carry dirt on your body or if you have not showered for some time, bacteria will start growing on
you in this dirt. The bacteria on your skin makes your body stale and your body begins to give out a bad
odour, which is not pleasant for you or your co-workers.

§
§
§
§

Shower, bath or wash your body thoroughly with soap and water
Take bath once or twice a day
Use a moisturiser or oil to keep the skin supple and well-oiled
Avoid sharing towels

Hair hygiene
While considering personal hygiene, the hair is neglected. The hair gets dirtier than the body. For this
reason, attention must be given to hair.

§ Wash your hair every day, with soap or shampoo
§ Comb your hair
§ Oil your hair regularly
Nail hygiene
§ Clean your nails by thoroughly removing dirt from them.
§ Trim your nails often and preferably, keep them short.
Feet hygiene
The most neglected part of the body are the feet. Ways to keep your feet clean are as follows :

§ Wash your feet with warm water and soap.
§ Scrub the heel of your foot with a pumice stone to prevent it from cracking
§ Powder your feet before putting on socks to prevent perspiration and resultant smell.
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Your clothing hygiene
§ Change your clothes regularly
§ Do not re-wear your clothes without washing them. It is harmful for people who perspire
profusely.

§ Wash your clothing in a good detergent with lukewarm water.
§ Dry your clothing, perhaps in the sun
§ Do not share underwear with anyone
Use Clean Bed Linen
Be sure to change your bed linen each week. It is not necessary that your linen should be costly, but your
sheets and pillows should be kept clean. Air your bedding out regularly; once per week.

5.3.4 Keep yourself fit
A fit body is a healthy body is a healthy mind!
Carpentry work is very physically demanding. A carpenter has to lift and pull heavy materials. Prolonged
standing, climbing, bending, and kneeling often are necessary. A carpenter often has to stand on
ladders. So carpenter has to be physically fit and strong. Keeping the weight in check and ensuring
proper exercise will keep you fit and happy.

To become fit and strong, you should –
§ Do cycling
§ Do swimming
§ Do yoga

§ Do weight-lifting
§ Go for morning-evening walk
§ Exercise regularly
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5.3.5 Eat healthy food
Apart from personal cleanliness and regular exercises, one should have balanced and healthy diet in
order to become fit. Balanced and healthy diet gives energy to the body and keeps muscles working.

Follow healthy eating habits –
§
§
§
§

Always eat home-made food
Avoid oily food
Always eat freshly cooked food
Avoid junk food like burgers, cold
drinks, etc.

§ Eat lot of vegetables and fruits
§ Drink lot of water

5.3.6 Avoid bad habits
Bad habits like smoking, drinking alcohol and addiction to tobacco and gutkha have a negative effect on
your health and appearance. Drinking alcohol leads to cancer, heart disease, failure of kidney. Smoking
causes bad odours, stained teeth, chronic coughing, yellow fingernails and mouth cancer. These bad
habits can be detrimental to your work ability. For healthy life keep yourself away from these bad habits.

5.3.7 AIDS/HIV Awareness
The full form of AIDS is Acquired Immuno Deficiency Syndrome. AIDS is caused by HIV (Human
immunodeficiency Virus). It is the last stage of the HIV infection. If a person is HIV positive, he/she is
suffering from AIDS.
AIDS is not a disease like cancer or malaria, but is a condition that weakens a person’s ability to fight
diseases (immune system). There are no medicines or vaccines for AIDS so far. The treatment and
medicines which are available in the market are expensive and have side effects.
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AIDS not only affects you, but also has severe impact on family and friends. Even one mistake is enough
to get HIV positive.

AIDS can be transmitted through...

Unprotected sexual
relationships

From infected
mother to child

Hypodermic
Needles

Contaminated blood
transfusion

Always Remember
§ AIDS has no cure but can be prevented, therefore be cautious of it, not afraid of it.
§ Be faithful to your partner and always use condom while making any sexual contact.
§ Take blood only after checking proper medical certificates.
§ Do not discriminate HIV positive people.
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Notes

Exercise
Choose the correct answer –
1. What should be done to maintain physical fitness?
1. Wake up late
2. Eat junk food
3. Exercise only once in a week
4. None of these
2. What should be done to maintain personal hygiene?
1. Shower daily
2. Keep hair and nails clean and neat
3. Always wear clean clothes
4. All above
3. Which of the following is healthy food?
1. Green vegetables
2. Burger
3. Fruits
4. 1 & 3
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Understand the importance of communicating effectively
2. Know about different methods of communication
3. Have skills to communicate effectively
4. Know the hierarchy and escalation procedure in an organization
5. Follow organization’s rules and policies
6. Understand the important of working in a team
7. Complete your job in time
6. Understand the important of other professional skills, such as solving the problem, taking
right decisions
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UNIT 6.1: Communication Skills
Unit Objectives
After completing this unit, you will be able to:
1. Understand importance of communicating effectively
2. Know about different methods of communication
3. Have skills to communicate effectively

6.1.1 What is communication?
‘Communication is the two way process of exchanging of
thoughts, messages or information.’
In simple words, communication is a way of passing on
information from one person to another. Communication is
very important in all areas of life. One will need to
communicate well at work. What would happen, if someone
could not understand something you had written or said? For
example – If you do not have right communication between
you and client, or supervisor, or co-workers, the work will not get finished in time, or you can choose
wrong materials.

6.1.2 Methods of communication
There are many different ways of communicating with others. Each method has some good points and
some bad points. Generally, these methods fit into four categories –

§ Verbal communication
§ Written communication
§ Non-verbal communication
§ Electronic communication
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6.1.3 Verbal communication
Verbal communication can be carried out by –

Speech

Face-to-face
conversation

Phone
conversation

Voice chat
on internet

Carpenters face situations requiring verbal communication. For example –

§ Talk to suppliers to order materials or compare prices
§ Interact with other carpenters to discuss work schedule, safety concerns, and to share new ideas
related to job

§ Communicate with clients, architects, or design consultants to receive direction on new project
plans

§ Communicate with your supervisor or client to report on work progress and troubleshoot
problems

§ Speak with manufacturer representatives, in person and by phone, to discuss problems with
equipment and materials

§ Interact with clients, architects, or design consultants to discuss new ideas and potential changes.
Speech has certain characteristics which affect the message that is being spoken –

§ Volume – loud speech may sound bossy, very quiet speech cannot be heard.
§ Tone – use warm tones without sounding over-friendly. Cool tones are very un-welcoming.
§ Pace – fast speech is not easy to follow. Speak at a reasonable pace so that the other person has a
chance to understand.

Always Remember
§ Maintain positive relationships with professionals in the furniture industry, such as other
carpenters, suppliers, etc.

§ Keep your clients informed of work progress to prevent stressful situations.
§ Ensure that your oral communication is positive and professional. Avoid using inappropriate
language or slang terms when communicating with other professionals and with your clients.
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6.1.4 Written communication
Written communication can be carried out by:–

Newspapers

Letters

E-mails

Forms, reports

A carpenter faces some situations at work requiring written communication. For example –

§ Project plans
§ Job estimates
§ Purchase orders for materials
§ Work diaries
§ Records of hours worked
§ Accident reports
§ Meeting notes
For example - After examining a potential project, write a job estimate that includes the description of
material to be used, cost of materials and labor, estimated time to complete the job, etc. Check all
figures and details carefully. Errors can result in expensive mistakes. Give a copy of written estimate to a
potential client and keep a copy for yourself. If the client gives you the job, the job estimate will help you
create a contract with the client.

6.1.5 Non-verbal communication
Non-verbal communication does not include speaking or writing. There are two types of non-verbal
communication –

§ Signs and symbols
§ Gestures and expressions
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Signs and symbols –
For example - Pictures, or notices, or signboards, or even photographs, sketches and paintings.

Gestures and expressions –
Hand signs, facial expressions, body postures or body language help to
convey a message. It is said that when we talk to someone face to face,
only 10 percent of our communication is verbal, the rest of
communication is body language and facial expressions.
If you are aware of your own body language and know how to use it
effectively, you can add extra meaning to what you say.

While talking to client or supplier –
§
§
§
§
§
§
§
§
§
§
§

Smiles gently; do not frown.
Do not keep your legs or hands crossed.
Do not keep your hands in pockets.
Do not stroke your fingers on chin.
Do not scratch your head.
Stand straight; do not lean against wall.
Do not fidget with mobile phone or pencil.
Face the other person and make eye contact.
Do not stand very close to other person; maintain the distance.
Dress in clean clothes, comb your hair, do not use strong perfume.
Do not speak loud.

x

x
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6.1.6 Electronic communication
Electronic communication is becoming more and more common and easy
with the advances in technology. Electronic communication can take many
forms such as text messages, e-mail, voice mail and fax. It is now even
possible to send and receive e-mails via mobile phones anywhere in the
world.
Messages can be relayed instantly between you and client through
electronic communication. Electronic communication can be effective for
submitting job estimates and progress reports to clients, or send purchase
order for material supplies.
Although electronic communication is fast and convenient, it's not always
appropriate when dealing with clients. Make the effort to speak with
clients regularly, because it communicates your desire to deliver highquality work.

6.1.7 Active listening
Active listening is an important aspect of effective communication. It is
about forming better relations with co-workers, clients and suppliers, and
providing better quality service to your clients.
While talking to client, supplier or co-workers –

§ Give your full attention to the speaker.
§ Do not let your mind wander or getting distracted by things going on
around you.

§ Show interest in what the speaker is saying.
§ Avoid interruptions or attempts to disagree with the speaker.
§ Take action on what has been said. If

x

necessary, make notes.

§ Do not yawn while someone is
speaking. It might suggest that you are
bored or tired.

§ Do not look at the time repeatedly as it
might suggest you are bored or in a hurry.
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6.1.8 Reading
During carpentry work, there are many situations when you need
reading. For example –

§ Reading project specifications to understand what is required for
a project

§ Reading manual books of tools and machines
§ Reading installation manuals of furniture hardware and fittings
§ Reading safety manuals
§ Reading magazines to learn about furniture technological advancements, such as new materials
and methods

Exercise
Choose the correct answer 1. What are the types of communication?
1. ............................................
2. ............................................
3. ............................................
4. ............................................
2. Verbal communication can be carried out by –
1. E-mail
2. Phone conversation
3. Letters
4. Fax
3. A carpenter should have writing skill, so that he can –
1. Submit job estimate to client
2. Write purchase order for material supply
3. Keep record of hours worked
4. All of these
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UNIT 6.2: Working in an Organization
Unit Objectives
After completing this unit, you will be able to:
1. Know the hierarchy and escalation procedure in an organization
2. Follow organization’s rules and policies
3. Understand the importance of working in a team
4. Plan and manage the work and time
5. Complete your job in time
6. Understand the important of other professional skills, such as solving the problem, talking
right decisions

6.2.1 Complying with organization’s general health,
safety and security policies and procedures
Every organization has its own policy related to health, safety and security. Every employee has to follow
these policies and procedures.
A policy is a written statement, usually comprises three elements –

§ A statement section (often a single page) detailing how safety will be managed and that
demonstrates the organization’s commitment to health and safety

§ An organization section that details where responsibilities are allocated and how employees fit
into the overall safety management system

§ An arrangements section that contains details of how specific activities and functions are
managed
This arrangements section could include such matters as risk assessments, fire safety, first aid, accident
reporting, electrical safety, work equipment, hazardous substances, manual handling and other
workplace issues.
In larger organizations the arrangements section may refer to other documents, such as safety manuals
or safe systems of work.
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6.2.2 Organization hierarchy and escalation
Every organization has hierarchy matrix, which decides reporting structure. It helps in smooth flow of
information and maintains order in organization. Without hierarchy, it is very difficult to manage
organization.
Example of a typical hierarchy in an organization –
Any person in organization should escalate his/her issues to the person he/she is reporting, i.e.
supervisor. However, companies encourage direct escalation to higher levels in some in cases, like –

§ Breach of code of conduct
§ Women harassment
§ Racial discrimination
§ Misbehaiour by supervisor, co-workers, etc.
ManagerProductiion

Engineer

Supervisor
Cutting Section

Carpenter 1

Supervisor
Assembly Section

Carpenter 2

Carpenter 3

YOU

6.2.3 Working in a team
When a carpenter collaborates with other carpenters and makes a
team, then the work itself becomes easier and can be carried out with
more efficiency and skill. Being a part of a team will help you to -

§ Complete the job in the
§ Complete big projects efficiently
§ Satisfy client by delivering high quality work in time
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§ Get more projects in future
§ Solve the problems in easy manner
§ Get more chances to learn new things
§ Maintain the workplace safe
§ Develop your interpersonal skills, such as speaking and listening
§ Identify your own strengths and weaknesses
Effective Ways of Working in Team
Since there are many carpenters in the team, it is very important to interact with each other effectively –

§ Ask other’s opinions about a subject before you present yours
§ Be prepared; think things out before speaking
§ Address one issue at a time
§ Use a positive or neutral tone of voice
§ Focus on the issue, not the person
§ Avoid blanket, know-it-all statements, loaded words and hyperbole
§ Keep your cool and don’t lose your temper.
§ Show an interest in the other person’s views and feelings
§ Don’t hide your feelings, but keep your emotions under control
§ Present concrete specifics instead of overriding generalizations
§ Back up your opinions with a few important key points
§ Portray what seems like an individual problem as a mutual concern
§ Avoid a hidden agenda and the potential to politicize an issue
§ Find the areas of agreement as the basis for collaboration
§ Follow organization’s rules and procedures to become an example for the team

6.2.4 Planning and managing the work
To project your positive image as an efficient carpenter, you should complete and deliver the job in
estimated time. Client feels satisfied when he gets his work done in time and by completing job in time,
you also can pay attention to your other projects.
Normally working duration is 8 hours in any organization. The more you utilize this time, the more you
can gain out of it.
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Precautions while talking

§ Always fix a time when meeting someone.
§ Always select a place which is very comfortable.
§ Always try to talk on the events rather than on personal issues.
§ While discussing never get excited and angry.
While Listening

§ Rather than getting into argument please get into a habit of listening.
§ Never interpret between the talks.
§ While talking try to speak when the other person has finished our thought.
§ Do not hesitate to ask a question to improve your knowledge.
Disagreement and Agreement

§ One should try to understand the topic to be discussed.
§ Always take the views of your opponent for a better understand.
§ Always try to come on an final decision.
Give Preference to Disputes

§ Disputes can be settled with discussions
Planning for Disputes

§ Always start the topic which is to be settled.
§ Always keep your future in mind.
§ Carry out discussions in such a way that you are able to connect in near future also.
Execute Your Plan

§ Never conclude the discussion until and unless you have come to a solution.
§ Always think positive and work in a cooperative manner.
Make Success Your Strength

§ Try to work in such a way that you always get success
§ Always appreciate the job of your colleagues and teammates.
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6.2.5 Work Planning and Time Management
As a professional carpenter, one should have a positive
approach then only you will be able to deliver the goods to
your clients on time. In this way, you will be able to
concentrate more on the project.
Generally, working in an organisation one gets only 8
hours and one should try to give the maximum output.
To complete the job in time, you should-

§
§
§
§
§
§
§
§
§
§

Give a time line to complete the job
Set a goal for yourself
Prioritize your workplace
Make a to-do list
Organize your workplace
Motivate yourself to work towards your goal
Keep your concentration and focus at your work
Do not chat on phone during work hours
Do not gossip with your co-worker while working
Do not take long tea or lunch break

How to plan a typical working day
Planning
You need to plan in advance. Every morning before starting the work, all pending work should be
reviewed, like total nos. of parts to be cut, assemblies to be done, furniture to finish, etc.
Resource arrangement
Once planning is done, then you need to review the resources required for completing the tasks, like
required material, required tools and equipment, additional manpower, support from supervisor, etc.
Execution
After arranging the resources, the plan needs to be executed, i.e. work as per planning.
Intermittent review
One of the important activities is review of progress against plan. Without review it is difficult to know
whether work is being done on time or not. While reviewing if you realize that you are running behind
schedule, you can ask for extra help to expedite the work in time.
Handover
Once your job is complete, you need to handover the activity to next person in chain. For example, you
need to inform the person who is responsible for the next activity so that he can perform his activity on
furniture.
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Final review
This is the review which you need to do at the end of the day. It is important to find out what went right
and what went wrong. You can plan differently for the things which went wrong.

6.2.5 Solving the problems
A carpenter may face many problems while on the job. For example,
measurements taken on site may be different from measurements
given on the technical drawing, or faulty materials or tools, or shortage
of materials etc.
You should to be able to recognize the problem and come up with a
quick and effective solution for solving it within your limit. If things are
not in your control, report your supervisor or chief carpenter.

6.2.6 Making right decision
One good professional skill you must have is the skill to make right
decisions. As an efficient carpenter, you are responsible to deliver high
quality work. At workplace, you will have to make many decisions
about choosing right material and tools for job, choosing right joint for
making furniture, or choosing safe way of working.

6.2.7 Keeping your skills and knowledge fresh
The furniture industry is experiencing rapid changes due to
technological advancements. Manufacturers keep introducing
new materials, new tools new finishes, new hardware and new
fittings. As an efficient carpenter, you should be aware of new
techniques. Some manufactures also organize training
sessions to introduce new tools and new techniques. You
should be in touch with all these to enhance your skills and
knowledge.

231

Participant Handbook

Exercise
Choose the correct answer 1. What are the benefits of working as a team member?
1. Work gets completed in time
2. Client gets high quality work
3. Client gets satisfied
4. All of above
2. If you want to complete your job in time, you should1. Gossip with your friend on phone during work hours
2. Take rest for two hours after lunch break
3. Go for a walk with your friends
4. None of above
3. To deliver something new to your client, you should1. Have knowledge about new techniques
2. Know about new materials available in the market
3. Be aware of new trends of market
4. All of above

Notes
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