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About this book

Symbols Used

Unit
Objec�ves

Key Learning
Outcomes

Ÿ (FFS/N8501) Maintain work area,tools and machines 

Ÿ (FFS/N8601) Ensure health and safety at workplace 

This Par�cipant Handbook is designed for providing skill training and /or upgrading the knowledge level 
of the Trainees to take up the job of an “Assembler-Doors/Windows (Glass) Op�on: Wooden/ 
Aluminium"  in the Furniture & Fi�ngs Sector. 

This Par�cipant Handbook is designed based on the Qualifica�on Pack (QP) under the Na�onal Skill 
Qualifica�on framework (NSQF) and it comprises of the following Na�onal Occupa�onal Standards 
(NOS)/topics and addi�onal topics.

Ÿ (FFS/N6101) Assist lead technician in work process – glass doors and windows 

Ÿ (FFS/N8801) Work effec�vely with others

Ÿ Op�on :(FFS/N6102)  Assist lead technican in work process-wooden/aluminium doors and windows

Tips Notes

!

Activity Summary
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Key Learning Outcomes

10. Discuss alignment, strength of material and proper se�ng of frames, doors and other fi�ngs

8. Prac�se handling of tools and equipment with care on finished surface

14. Explain standard opera�ng procedures

7. Discuss units of measurement

9. Iden�fy common faults encountered with equipment and the methods to rec�fy them

13. Appraise the  quality standards to be maintained

5. Iden�fy various types of defects and troubleshoo�ng common errors

1. Iden�fy the various types of glass doors and windows fi�ng products manufactured by the 
 company along with their func�ons, specifica�ons and components

At the end of this module, you will be able to:

6. Compare relevant hand and power tools

2. Discuss the know-how of marking, cu�ng glass, polishing, repairing rough edges etc.

4. Demonstrate the process of assembling and dismantling procedure of components for different     
 products List Product and Workplace Safety Specifica�ons

3. Demonstrate the process of assembling door and windows and placement of glass

11. Discuss Adhesives, Sealants and other Filling Materials used in fi�ngs of glass and other 
 structures

12. Different types of personal protec�ve environment and their usage

15. State the importance of repor�ng and documenta�on skills
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Unit 1.1 Introduc�on

At the end of this unit, you will be able to:

1. Discuss about the Furniture & Fi�ngs sector in India

2. Discuss about and introduce the job role of assembler- doors/windows (glass)

3. Describe the common types of glass and their proper�es

Unit Objec�ves

Ÿ Middle-class households are now interested in enhancing their lifestyle standards by decora�ng their 
homes with modern and glass-fi�ed doors and windows.

Ÿ This can be a�ributed to the rise of per capita income level and the subsequent growth in 
consump�on by the urban and semi-urban middle-class popula�on.

Ÿ The GDP (Gross Domes�c Product) of India, for the fiscal year 2018-19, has been forecasted to grow 
by 7-7.5% by the Economic Survey of India (2017-18).

Ÿ The Indian middle-class popula�on and business organiza�ons are gradually recovering from the 
temporary market decline, which was driven by recent economic reforms and measures like 
Demone�za�on, introduc�on of the GST (Goods and Services Tax) and advent of the Long Term 
Capital Gains Tax.

Ÿ Currently, India is the 14th largest market in the world for the Furniture and Fi�ngs sector, as stated 
by HKTDC Research.

Ÿ The choice and consump�on of middle-class popula�on in India are now driven by need, quality and 
convenience, rather than affordable prices.

Ÿ The Furniture & Fi�ngs sector in India has been forecasted, by TechSci Research, to beat INR 3200 
crores by 2019.

1.1.1 An Overview of the Furniture & Fi�ngs sector in India

The Assembler- Doors/Windows (Glass) is responsible for assis�ng the technician and the rest of the 
team for installing glazed/ toughened/ plain glass windows, doors with fi�ngs and fixtures. 

¡ Assembling structural components like doors, metal sashes, windows, window screens etc., 
using appropriate hand and power tools

She/he would be required to prepare for the installa�on by undertaking preparatory work and assis�ng 
in installa�on at the work site, in accordance to client requirements and quality standards.

Ÿ The job responsibili�es of an Assembler- Doors/Windows (Glass) are given below:

¡ Assembling frame components like tops, bo�oms, sides, panels, moulds and fixtures

¡ Smoothening the uneven edges of components for obtaining the specified and desired fit, using 
appropriate tools like Grinder or File

¡ Punching and drilling holes for fastening, using tools like Hole Punch or Power Drill

1.1.2 Introduc�on to the Job Role of Assembler- 
Doors/ Windows (Glass)
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¡ Aligning holes, connectors and components together, using Screwdriver or Wrenches

¡ Taking appropriate measurements, as per desired specifica�ons and work order

¡ Examining workpiece for detec�ng scratches, cracks and other defects

¡ Using adhesive, pu�y, sealants etc. on frame and arranges pre-cut glass panes into the frame

¡ Arranging and organizing workpiece in measuring jig to verify dimensions

¡ Knowledge on the usage of power tools

¡ Knowledge on Computer basics, including MS Office, AutoCAD, Internet usage, etc.

Ÿ In order to be a successful Assembler- Doors/Windows (Glass), students need to have the following 
skills:

¡ Knowledge of basic carpentry skills

¡ Marking and cu�ng glass to specified size

1.1.3 Common types of glass and their proper�es
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Unit 1.2 Various Types of Glass Doors and Windows Fi�ng 
Products 

At the end of this unit, you will be able to:

1. Describe the various types of fi�ng products for glass doors / windows

Unit Objec�ves

Func�onality of Patch Fi�ngs

Ÿ In Patch Fi�ng, silicon sealants are used as cushioning agents between the glass panels.

Glass doors and windows come with various types of fi�ng products and accessories, based on the need 
and taste of the consumer. These are generally made of Aluminium, Zinc die-cas�ng, forged Brass and 
316 Stainless Steel. 

Patch Fi�ngs:

Ÿ Patch Fi�ng is a modern, frameless glass concept, which incorporates the toughened glass 
(tempered and heated glass for strengthening) technology and is used in par��oned glasses.

Ÿ Patch Fi�ng makes the glass door / window hardware architecture highly durable and strong. These 
are readily available in the market.

Ÿ Patch Fi�ng enables secure and reliable moun�ng of glass doors / windows.

Patch Fi�ngs - Components and Specifica�ons:

1.2.1 Various types of fi�ng products for glass 
doors / windows
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Func�onality of Connectors

Ÿ Connectors, as the name suggests, help in a�aching two objects.

Ÿ The common connectors used in Glasswork are various types of Handles, Hinges and Knobs.

Patch Fi�ngs - Components and Specifica�ons:

B. Glass Door / Window Connectors:

Name of 
Component

Glass 
Connectors 

(Type 1)

Glass 
Connectors 

(Type 2)



 Assembler- Doors/Windows (Glass) 

13

Glass 
Connectors 

(Type 3)

Stainless Steel 
Lockable Pull 

Handles
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Glass Clamping 
Device
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Unit 1.3 Marking, Cu�ng Glass, Polishing, Repairing Rough 
Edges etc.

1. Explain and demonstrate the process of marking

3. Demonstrate the processes of polishing and repairing rough edges

2. Explain and demonstrate the process of cu�ng glass

At the end of this unit, you will be able to:

Unit Objec�ves

Marking is defined as the process of transferring specific dimensions from the blueprint / plan to the 
workpiece, in prepara�on for the next step.

1.3.1 Marking
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Preparing for Measuring and Marking

Step 1: Select the appropriate tools for marking. For ex - select a Scriber with diamond �p for marking on 
the glass workpiece.

Step 2: Determine the physical quan�ty you need to measure on the workpiece. Say, you want to 
measure the length of a piece of glass and have to mark half the length.

Step 3: Clean the glass workpiece, on which you are required to make the mark, with so� fabric.

Measure materials using appropriate tools and equipment and mark outlines or pa�ern on glass for 
cu�ng 

Step 4: Select appropriate measuring tools to measure accurately. Say, select a commercial measuring 
tape to measure length of the glass. Clasp the hook of the tape to the work piece and pull out the 
spool to the other end. Tip the measuring slide of the tape down against the work piece.

                                                                    Fig. 1.3.2: A Commercial Measuring Tape can be used for measuring   
                                   accurately before marking on the glass workpiece

1.3.2 Steps in Marking Glass
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Precau�on while Marking:

The Assembler must be extremely careful while marking on glass, because any mistake commi�ed while 
marking would lead  to cu�ng wrong dimensions on the glass workpiece. Thus, the en�re project would 
go wrong. Before marking, the Assembler is advised to verify the specifica�on to be marked from the 
Blueprint or the Work Order.

         Fig. 1.3.3: Hold the Scriber / Marking Pencil correctly for marking on glass workpiece

An Assembler assists the Technician or the Leadin the various processes in glass cu�ng, grinding or 
polishing. Depending on the level of precision, customer specifica�ons and degree of finesse, the 
processes and their steps may be repeated by the Assembler.  However, adequate safety precau�onary 
measures, like using appropriate PPE and exercising safe handling techniques, must be implemented by 
the Assembler in carrying out his / her responsibili�es. 

Assist in cu�ng, grinding or polishing glass, smoothening surfaces with materials or tools as needed in 
accordance to design and client requirement

Step 5: Make a mark, with the help of the Scriber, at the end �p of the Measuring tape. Hold the 
Scriber / Marking Pencil correctly for marking.

Cu�ng is the process of segrega�ng the whole glass workpiece into smaller sizes, as specified. It is 
essen�al that the workpiece is cut by a professional and in appropriate sizes. Glass, with thickness 
exceeding 4 mm is considered most suitable for cu�ng.

1.3.3 Cu�ng
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Step 7:  A so� sound, like that of ripping silk, would be heard if the glass workpiece is etched properly. In 
case a gri�y sound is heard, or, li�le glass flakes are see flying into the air, the Assembler should be 
warned that he / she is either pushing too hard or the cu�er has not been oiled properly.

Step 8:  The cu�er should be run smoothly, from one edge to the other. The Assembler should ensure 
that the etched line runs completely along the edge.

Step 9:  Finally, the workpiece should be grasped gently from both sides of the etched line and snapped 
into the desired pieces, without applying excessive pressure.

Step 4: The Assembler should measure and mark the glass at desired posi�on, leaving about six inches of 
glass on each side to grip and break. A marker and a straight edge may be used to draw the cu�ng line. 
The desired mark can also be made on paper and then the glass workpiece can be placed on the top of 
the paper.

Step 6:  The straight edge should be used as a guide and the assembler should etch the glass, in one even, 
sweeping mo�on of hand.

Step 5:  Now, the cu�er should be dipped in the cu�ng oil and grasped like a pencil.

Precau�ons while Cu�ng:

Step 1: The Assembler should put on the appropriate Personal Protec�ve Equipment, say, Safety Glasses 
and Gloves.

Step 3: The glass surface should be cleaned gently, with the help of so� fabric, along where the cut is 
required to be made. Any dirt or grime on the glass can ruin the etch / cut.

Step 2: The glass workpiece / sheet should be placed on a cushioned surface, preferably one that is 
slightly so� and would not scratch the glass. So� cardboard would be a good choice.

1.3.4 Steps in Cu�ng Glass
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Ÿ Care should be taken that the work area is clean and free from dust, splinters and debris.

Ÿ The Assembler must always wear appropriate PPE while cu�ng glass.

Ÿ Care should be taken that the glass edges do not get chipped while cu�ng.

Ÿ Eyes must be washed immediately, in case of irrita�on or pain during glass cu�ng. 

Ÿ A so�, cushioning fabric, like blanket or carpet, should be used mandatorily on the work surface, 
before the glass is placed on it for cu�ng.

Ÿ A physician must be consulted if pain persists even a�er washing.

Ÿ Care should be taken that the cu�er should strike on the marked line only once. For thick glasses, the 
cu�er should be used on both the sides of the glass.

A�er glass is cut, its edges are rough and uneven. Besides, they comprise scratches, digs, cracks and 
irregulari�es. They are, hence, subjected to grinding opera�ons, followed by Polishing. Polishing is the 
process of impar�ng the appropriate and desired finish to glass, before installing in doors and windows, 
or delivering at the client's loca�on.

1.3.5 Polishing and Repairing Rough Edges
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This is a grinding process required to remove all foreign par�cles and deformed materials from the glass 
edges. Some�mes, the process must be repeated, depending on the roughness of the edges and the 
required degree of finesse and precision. The Assembler should note that the removal rate decreases 
with each subsequent step.

Step 2: The glass should be wrapped around by the Emery cloth; during this process, the Assembler must 
wear safety gloves to minimize contact of the rough Emery cloth with his / her hands.

Step 5: The above steps should be repeated with medium and low grit Emery clothes, depending on the 
degree of finesse to be achieved.

Step 1: The Assembler must wear PPE like protec�ve gloves, safety glasses and ven�la�on mask.

Step 3: The glass should be placed in the Assembler's non-dominant hand and held steadily.

Step 2: A medium-grit Sandpaper bit should be selected by the Assembler. The larger the Sanding bit, the 
more of the edge it will be able to smoothen at a �me.

Step 3: Next, the glass should be held with the Assembler's non-dominant hand. Placing the glass sheet 

b) Using Powered Drill with Sanding Bit

Step 4: The Emery cloth should be rubbed and worked up around the sharp edge.

A. Repairing Rough Edges

a) Using Emery Cloth

Step 1: An Emery Cloth is preferred to Sandpaper, because it is easier to run it around the edges. 
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inside a Clamp is not recommended, because this would, most likely, crack the glass.

Step 5: The Drill should be worked in towards the center and out towards the outer edges, in order to 
obtain a round, even edge. The drill must be rotated slowly un�l it has travelled around the en�re outer 
edge.

B. Polishing

Step 4: The Power Drill must be started by pressing the power bu�on.

Glass Polishing can be accomplished using any one or a combina�on of the following methods:

Step 6: The above process must be repeated with a fine-grit Sand bit.

Flame Polishing

Chemical-mechanical Polishing

Method of polishing glass by subjec�ng it to 
flame or heat. The glass surface melts, and 
gets smoothened gradually by surface 
tension.

This is a combina�on of abrasive polishing and 
chemical etching.
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Unit 1.4 Assembling Door and Windows and Placement of Glass

At the end of this unit, you will be able to:

2. Demonstrate how to assist in installing glass doors and windows

1. Manage preparatory work and on site assessment before work ini�a�on

Unit Objec�ves

Before star�ng with the installa�on and assembling processes, an Assembler must thoroughly prepare 
for the same by organizing ad cleaning the work area, tools and equipment, as well as by assessing the 
site, by appraising the risks involved and taking appropriate measurements. Any job requires good 
planning, and that of an Assembler is no excep�on.

A. Gather and organize required tools and equipment, hardware fi�ngs for assembling and 
installa�on of fi�ng

Ÿ Unpacking the requisite tools, equipment, components and hardware fi�ngs to organize them in a 
proper sequence

Ÿ Verify and visually inspect the unpacked components and hardware fi�ngs, as per industry standards 
and the work order

Ÿ Check the func�oning of tools and equipment and assess if there is requirement for replacing or 
repairing them

Ÿ Plan and organize the ac�vi�es/steps to be taken to execute the work in accordance with the 
�meline/schedule and the sequence

Ÿ The general workflow for an Assembler during the preparatory phase is:

         Fig. 1.4.1: An organized work area 

1.4.1 Manage Preparatory Work and on Site Assessment
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Glass is extremely fragile and bri�le in nature. Glass can not only break very easily, but also develops 
scratches, rubs, lines and digs. While unpacking hardware components and tools, the Assembler must 
handle them carefully, to avoid the glass pieces / sheets coming in contact with any hard surface.

Ÿ Open the tops / lids of the boxes, labelled “fragile”, gently, with the help of a common u�lity knife. 
Deal with one box at a �me.

Ÿ As you unpack an item, tally its specifica�ons and other aspects with that of the Cart Specifica�on 
Details.

5. Evalua�ng each task, according to its outcomes

7. Finalizing the plan

B. Unpack the material /parts as per instruc�ons of lead

8. Distribu�ng the plan among all concerned people in the team

Ÿ Read the labels on the packing boxes/packets carefully and look out for ones like “Fragile” or 
“Bri�le”. Unpack these first.

Ÿ Place a so� fabric, carpet, rug or cushioned mat on the work area and ensure it is clean.

6. Monitoring and tracking the evalua�on process of each task

4. Determining a �me line, over which the en�re project / assignment will be carried out

Ÿ Select a spacious area for unpacking and clean it thoroughly, so that no hard or sharp thing (which 
can break or scratch glass) is in immediate vicinity. It is recommended that unpacking is done on 
the floor and not at a height (like tables).

Ÿ Take out the materials from the box, one by one, wrap them in so� cushioning fabric or paper, and 
place them carefully on the carpet / rug spread over the work area beforehand.

Ÿ Inspect all items visually and look out for defects and missing items. Escalate such cases to the 
lead.

The various steps involved in preparing, planning and organizing work are:

1. Developing objec�ves and goals

3. Determining and alloca�ng resources needed to accomplish tasks

2. Designing methods (tasks) to meet these objec�ves and goals

Ÿ A�er comple�ng the unpacking process, do not keep the work area clu�ered. Dispose of all parts 
of the packing carton / box and the packing materials in appropriate manner and loca�ons.

C. Assist in carrying out a risk assessment for the installa�on process and accordingly advise the 
client on the hazards associated with the work

Before ini�a�ng the assembly and installa�on process, the Assembler must evaluate the hazards 
associated with the processes and advise the client accordingly. This is accomplished with the help of 
the Risk Assessment Form. Once the Assembler iden�fies the hazards associated with the work, with 
the help of this form, he / she cau�ons the client about the consequences and accordingly advises 
the client on how to avoid the poten�al risks. The client needs to ensure that all remedial repair work 
is done by a licensed / authorised professional.
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To understand be�er, see the table below:

Ÿ Assess the level of risk(s) associated with these hazards and analyze if the exis�ng precau�ons are 
adequate to combat them

Risks can be assessed from the below parameters:

Ÿ Record the findings

Ÿ Review the Assessment Form and revise, if required

Ÿ Severity (S): Negligible, Marginal, Cri�cal and Catastrophic

Ÿ Likeliness (L): Rare, Unlikely, Possible, Likely and Certain

Ÿ Iden�fy the hazards

The various components of the Risk Assessment Form are:

Ÿ Determine who could be harmed and how

Negligible Marginal Cri�cal Catastrophic

Certain High High Extreme Extreme

Likely Moderate High High Extreme

Possible Low Moderate High Extreme

Unlikely Low Low Moderate Extreme

Rare Low Low Moderate Extreme

Hazard
Poten�al 

Risk
Risk 

Ranking
Category Advice to Clients

Cracked Walls (condi�on of 
wall)

Concrete 
Breakage

High
S - Cri�cal
L - Likely, 

Immediate repair is 
needed. The crack 
needs to be opened up 
first and the loose 
concrete , debris, paint, 
etc. must be cleared. 
Then, the opening must 
be filled up properly 
using filling solu�on.
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The common format of the Risk Assessment Form is given below:

A. Assessment Details

Area / Task / Ac�vity: Dealing with Broken Glazing and Fractured Glass

Name of Client:
Name of Assembler / 
Person conducting the 
Risk Assessment:

Address & Contact 
Information:

Date of Assessment:

Mode of 
Communication to 
Assembler:

Date Communicated to 
team:

Signature of Client: Signature of Assessor:
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B. Hazard Identification & Control Measures

Step 1: Identify 
hazards

Step 2: Identify who may be harmed 
and how

Step 3: Identify existing 
precautionary measures

List of Hazards
Vulnerable 
Persons

Type of Harm Existing Controls

1. 1. 1. 1. 

2. 2. 2. 2. 

3. 3. 3. 3.

....................... ....................... ....................... .......................

Fastening hardware accessories, fi�ngs and connectors, is an extremely important aspect of assembling 
and installing doors and windows. An even more important aspect is to take accurate measurements, 
according to worksite requirements and specifica�ons, and mark placement posi�ons correctly. Proper 
and professional fastening, using appropriate fastening tools would ensure that the fi�ngs are robust 
and durable. 

A. Put markings of placement posi�ons and access the fastener system to fasten the hardware 
accessories or fi�ngs as per worksite requirements

Here, we shall discuss the marking, placement and fastening processes for the following hardware 
accessories:

Ÿ Hinges

Ÿ Floor Springs

Ÿ Overhead Closers

Ÿ Handles

Ÿ Latch / Bolts

1.4.2 Assist in Installing Glass Doors and Windows
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Hinges

Tools Required in Marking, Placement and Fastening Hinges:
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Tools Required in Marking, Placement and Fastening Hinges:
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Raised Head Screw Cross Head Screw
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Tools Required in Marking, Placement and Fastening Hinges:

Phase Objec�ve What to Do

Marking and 
Placement

Placing the hinges at 
correct posi�on

The precise loca�on for the hinges must be 
selected on the door / window frame.

A minimum of two hinges would be required: 
one should be located 7 inches from the top of 
the frame, while the other one would be 
located 11 inches from the bo�om of the 
frame.

This distance must be measured and the 
loca�on marked on the frame.

The above step must be repeated for the door / 
window under assembly / installa�on.

In case a third hinge is used (for heavy doors / 
windows), the Assembler should place it 
directly in the middle of the other two hinges 
(this will put it slightly off-center).
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Marking the loca�on
of the Screws
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Tips to follow:

Ÿ Extreme diligence must be exercised by the Assembler during the Drilling process, since Drilling is 
irreversible and wrong drilling can ruin the en�re workpiece.

Ÿ The Assembler must ensure that the chisel, used to cut the mor�se, is sharp. This is because, cu�ng a 
mor�se  with a blunt chisel requires applica�on of more pressure with the hammer, which is 
dangerous and may result in a slip.

Ÿ In case the mor�se is cut too deep, a wooden filler may be placed in the mor�se before installing the 
hinge.
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Floor Springs

Floor Springs are hydraulic 
equipment, which help in closing 
heavier, industrial and 
commercial doors. These are 
mostly used, where both pull and 
push mo�ons are required. These 
are mainly used for glass doors 
with patch fi�ngs.

Tools Required in Marking, Placement and Fastening Hinges:

Ÿ Marking Pencil

Ÿ Electric Drill

Ÿ Automa�c Screwdriver

Ÿ Try Square

Ÿ Circular Saw

Ÿ Screws
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Marking, Placement & Fastening Process:
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Overhead Closers



 Assembler- Doors/Windows (Glass) 

41



Par�cipant Handbook

42



 Assembler- Doors/Windows (Glass) 

43

Ÿ Marking Pencil

Ÿ Electric Drill

Marking, Placement & Fastening Process for Overhead Closers:

Tools Required in Marking, Placement and Fastening Overhead Closers:

Ÿ Try square

Ÿ Washer / Arm Screw

Ÿ Screwdriver
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Tools Required in Marking, Placement and Fastening Handles:

Ÿ Marking Pencil

Ÿ Measuring Tape

Ÿ Wooden Wedge

Ÿ Chisel

Ÿ Electric Drill

Ÿ Screws

Ÿ Masking Tape

Ÿ Template from Handle Installa�on Kit

Ÿ Hammer

Marking, Placement & Fastening Process for Handles:
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Tips to follow:

Latches

Ÿ Electric Drill

Marking, Placement & Fastening Process for Latches:

Ÿ Extra cau�on must be exercised while drilling into the narrow part of the door, since this has a small 
surface area.

Ÿ The Spindle Holes must be drilled carefully and accurately, because these are the holes, where the 
door handle would finally be inserted.

Ÿ In case the door knobs are dysfunc�onal, they must be unscrewed and rechecked that they have 
fi�ed into the spindle properly.

Tools Required in Marking, Placement and Fastening Latches:

Ÿ Try Square

Ÿ Measuring Tape

Ÿ Chisel

Ÿ Extreme diligence must be exercised by the Assembler during the Drilling process, since Drilling is 
irreversible and wrong drilling can ruin the en�re workpiece.

Ÿ Marking Pencil

Ÿ Screwdriver and screws

Ÿ Hammer
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Tools Required in Marking, Placement and Fastening Bolts:

Ÿ Door bolt kit

Ÿ Marking Pencil

Ÿ Try Square

Ÿ Measuring Tape

Ÿ Small spirit level 

Bolts:
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Ÿ Chisel

Ÿ Electric Drill 

Ÿ Medium grade sandpaper

Ÿ Hammer

Ÿ Philips screwdriver

Ÿ Selec�on of small drill bits 2 – 4mm if possible or a bradawl

Marking, Placement & Fastening Process for Bolts:

Marking & 
Placement



 Assembler- Doors/Windows (Glass) 

49



Par�cipant Handbook

50

Ÿ Hammer

Ÿ Measuring Tape

Ÿ Wooden Block

Tools Required in Marking, Placement and Fastening Knobs:

Ÿ Marking Pencil
Ÿ Knob Kit

Ÿ Try Square

Ÿ Screwdriver and screws

Marking, Placement & Fastening Process for Knobs:

Ÿ Latch Kit

Ÿ Electric Drill and Drill Bits
Ÿ Wood Pu�y

Knobs
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No. of 
Step

Phase What to Do

Step 1 Cleaning

The door / window member, like door / window 
frame, must be cleaned  thoroughly, to do away with 
any dust, sediment, debris or foreign par�cles. This 
can be accomplished with the aid of a so� cloth, 
moistened with turpen�ne oil or spirit.

Step 2 Applying Pu�y
An uniform and con�nuous layer of pu�y, about 1/6th 
inch thick, must be applied next.

Step 3 Selec�ng Glass
Glass, of required size, type and specifica�ons, must 
be selected by the Assembler.

Step 4 Se�ng the Glass
The glass must be placed and set with its concave side 
facing inwards. It must be ensured, that, wire glass, if 
used, must be placed and set with the twist erect.

Step 5
Pressing the Glass 
Firmly 

Once the glass is placed and set properly, it must be 
pressed firmly in place, so that the pu�y layer fills in 
and covers all deformi�es and irregulari�es.

Step 6 Reapplying Pu�y

A�er the glass sets in firmly in desirable place and 
posi�on, an uniform and con�nuous layer of pu�y 
must be laid, against and along the perimeter of the 
glass-face pu�y run, done in step 2.

Step 7 Inser�ng Glazier Points, 
Beads or Wire Clips

For Wood Frame: Two Glazier Points (used for 
suppor�ng glass in frame) per side must be inserted 
for a small area. For larger area, these must be placed 
about 8 inches apart on all sides.

For Metal Frame (say, aluminium or stainless 
steel):Wire Clips or Metal Glazing Beads must be used 
for suppor�ng the glass in the frame.

The steps involved in placing glass in doors, windows and entrances (at marked loca�ons or as per 
fi�ngs' placement) are:

B. Place toughened/glazed/plain glass in windows, doors and entrances at the marked loca�on or as 
per fi�ngs placement



 Assembler- Doors/Windows (Glass) 

53

Step 8

Pressing the Pu�y The pu�y must be pressed, with the help of a pu�y 
knife or glazing (ac�on of installing doors / windows) 
tool, to ensure its complete adhesion to the glass and 
the frame.

Step 9

Finishing with Bevels 
and Miters

The work must be finished with complete, smooth, 
accurately formed bevels (a slope from the horizontal 
or ver�cal), with the help of clean-cut miters (joints 
made between two pieces of wood or other material 
at an angle of 90°, such that the line of junc�on 
bisects this angle).

Step 10
Cu�ng off Reverse Side 
Pu�y Bed 

The bed pu�y, on the reverse side of the glass, must 
be cut off.

Step 11

Glazing and Re-glazing 
the inner side of the 
frame

While glazing or re-glazing the frame's inner side, 
wood or metal glazing beads must be used.

A. Assist in checking quality of material arrived at work site as per specifica�on agreed by the client 
and inform lead for any repair/replacement needed

Ÿ Components of hardware missing 

Ÿ Components of hardware not matching the ordered specifica�ons

Site Assessment, Risk Evalua�on, Installa�on and Assembly are not the responsibili�es of the Assembler. 
A vital aspect of his / her responsibili�es is conduc�ng quality check before handing over the project to 
the client.

The Assembler assists the lead in checking quality of the material arrived at the site. He / she should 
ensure that the materials are matching the specifica�ons agreed by the client. The common 
discrepancies may appear in the materials and the consignment, like:

Ÿ Visual defects in the materials and their components

The Assembler must immediately escalate the exact issue / discrepancy with the lead and arrange for 
immediate repair or replacement of the materials. This should be done with the help of appropriate 
Requisi�on forms.

1.4.3 Assist in Conduc�ng Quality Check and 
Handover to Client
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The common format for the Requisi�on Form is:

   ____________________________        __________________

Signature of the Assembling Employee                                                 Signature of the Customer

B. Support in checking for any apparent defects and deficiencies around the structural opening

Few of such defects and deficiencies, which may occur around the structural opening, are:

Structural Opening is the main aperture of the doorway or the window. Another essen�al responsibility 
of the Assembler is to support the lead and the rest of the team in checking for apparent and visible 
defects and deficiencies around structural openings. Once detected, such defects and deficiencies must 
be reported to the lead or directly to the client, depending on the urgency of the situa�on. 
Corresponding remedies and repair must be suggested to the client before carrying on with the work 
further. 

Name of the Equipment/ 
Module

Serial Number Nature of Discrepancy

Door Knob 123321 Missing peg

Screws 987789 Mismatched specifica�ons

Glass Sheet for Window 656454 Damaged during 
transporta�on
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During tes�ng, the following are tested:

Ÿ Angle

The various tes�ng tools and their func�ons are listed below:

Ÿ Level 

Ÿ Func�oning of the complete unit

Ÿ Func�oning of each hardware component

Ÿ Alignment

Ÿ Straightness

Apart from checking for and detec�ng apparent and visible defects and deficiencies, an Assembler must 
assist the lead in conduc�ng quality check by implemen�ng appropriate tes�ng methods and tools, 
wherever and whenever necessary.

C. Assist lead in tes�ng of repaired / serviced product / new installa�on w.r.t func�oning, alignment, 
placement etc. against the specifica�ons before handing over to client
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The Assembler must check if such structures and materials are blocking the path and hampering the 
glass assembling and installa�on process. If yes, then they must be broken, uninstalled, opened or 
dismounted, with prior permission from the client. If the client wants to keep the structure, in spite of the 
blockage, then they must be modified or alternate routes must be devised for the work. For example, if a 
client wants to keep window grills, then the Assembler may suggest remedies like installing Wired Glass, 
where both features would be present.

D. Assist in checking for any path blockage or damage like pre-installed decora�ve materials, ducts or 
any other structure in building and suggest remedies if required

O�en, a building is full of pre-installed decora�ve and u�lity structures, like:

Ÿ Grills for doors and windows

Ÿ Wiring

Ÿ Light fixtures and lamps

Ÿ Por�cos

Ÿ Wall Art

Ÿ Brackets and shelves

Ÿ Wall Cabinets

Ÿ Air-condi�oner ducts

      Fig. 1.4.1 Wired Glass in windows serves the purpose of grills and 
     glass pane together



 Assembler- Doors/Windows (Glass) 

59

Unit 1.5 Assembling and Dismantling Procedure of Components 

At the end of this unit, you will be able to:

1. Demonstrate the assembling and dismantling procedure of Latch and Handle unit

2. Demonstrate the assembling and dismantling procedure of Door Knob Assembly / Unit

3. Demonstrate the assembling and dismantling procedure of Mor�se Lock Assembly / Unit

Unit Objec�ves

A. Highligh�ng the Steps in Assembling Procedure:

                                  Fig. 1.5.1.2: The Steps in Assembling Procedure

             Fig. 1.5.1.1: Common Latch & Handle Assembly

1.5.1 Latch and Handle Assembly / Unit
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Step 2: Use a sharp chisel to remove the waste wood from the edge of the door to the depth of the 
end plate thickness so that the front of the end plate will be flush with the wood down the door 
edge.

Step 3: Offer up the lock and locate the end plate into the cut-out - mark the posi�on for the handle 
bar and the keyhole.

Step 5: Posi�on the assembly on the door and secure using screws.

Step 8: The 'staple' (which secures the lock catch and bolt when the door is closed) may have an end 
plate (like the lock), which will need to be recessed in to the door frame in a similar manner as the 
lock end plate.

Step 6: Fit the door handles and key shield on the reverse side of the door. The door handles have to 
be bar type with a small screw in the 'skirt' of each handle - the square bar having holes into which 
the screws locate.

B. Highligh�ng the Steps in Dismantling Procedure:

Step 1: Use a sharp chisel along the marked lines to establish the edges of the cut-out.

Step 1: Unscrew the deadbolt moun�ng screws from the inside of the deadbolt with a Phillip 
screwdriver.

Step 9: Posi�on the staple on the door frame and mark around it. The architrave around the door will 
probably need to be cut away so that the staple will fit flatly, aligned with the lock and hold the door 
closed.

Step 2: Pull the thumb turn unit away from the inside of the door, followed by the outside cylinder 
unit from the outside of the door.

Step 4: Remove the screws from the deadbolt latch faceplate on the side of the door with the 
screwdriver.

Step 7: Close the door and mark on the door frame the posi�on of the top and bo�om of the latch 
assembly.

Step 4: Drill the holes for the handle bar and keyhole - make the bar hole at least as big as the spindle 
on the back of the lock - for the keyhole, drill the top hole and cut out the shape using a thin pad saw.

                                                         Fig. 1.5.1.3: The Steps in Dismantling Procedure

Step 3: Remove the adapter ring with the screwdriver if there is one present.

Step 5: Pull the faceplate off of the door.
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Step 6: Then use the screwdriver to pull the deadbolt latch assembly out of the door.

Step 7: Unscrew the strike plate from the door jamb.

Step 8: The strike plate may be stuck to the paint so use a screwdriver to help remove the strike plate, 
if needed.

Step 9: Wipe the grime from your hands with a cloth rag un�l you have the chance to wash them.

1.5.2. Door Knob Assembly / Unit

Step 2: The faceplate must be a�ached to the other side of the door, if applicable.

Step 5: The new knob must be slid onto the stem if you have a faceplate.

Step 2: A sharp object must be inserted into the latch hole if there are no visible screws. 

A. Highligh�ng the Steps in Assembling Procedure:

Step 1: The bars on the external knob must be pushed through the holes in the latch.

Step 3: The interior knob must be pulled away from the door.

                                       Fig. 1.5.2 Common Door Knob Assembly 

Step 3: The interior doorknob must be fastened to the door if you do not have a faceplate.

Step 4: If there is a faceplate, it must be pried off and unscrewed.

Step 5: The knob, on the outside of the door, must be removed.

Step 1: The screws must be removed in the faceplate of the doorknob if they are visible.

Step 6: The latch must be unscrewed.

Step 4: The knob must be screwed into the door, using appropriate screws and screwdriver.

B. Highligh�ng the Steps in Dismantling Procedure:

Step 7: The latch must be pulled out from the hole in the door.
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1.5.3 Mor�se Lock Assembly / Unit

                                                          Fig. 1.5.3.1: Common Mor�se Lock

A. Highligh�ng the Steps in Assembling Procedure:

                                                 Fig. 1.5.3.2: Common Mor�se Lock Assembly

Step 1: Fixing the lock assembly on the door

                                     Fig. 1.5.3.3: Fixing the lock assembly on the door
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Step 2: Placing the Lock Marker on designated loca�on

Step 3: Placing the front por�on of the lock, with the logo upward, in the front part of the door
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Step 4: Placing the Lock Retainer Plate on the other side of the door

Step 6: Placing the Latch Assembly on the door frame as per alignment of lock with the door

Step 5: Securing the Lock Retainer on the other por�on of the door, using lock fixing screws
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Step 7: Marking the Area Latch Assembly unit using a marker

Step 8: Checking if the en�re lock assembly/unit is aligned with the door latch

Step 9: Making necessary adjustments if assembly is not properly aligned with door
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Step 6: Then use the screwdriver to pull the deadbolt latch assembly out of the door.

B. Highligh�ng the Steps in Dismantling Procedure:

Step 1: Unscrew the deadbolt moun�ng screws from the inside of the deadbolt with a Phillip 
screwdriver.

Step 2: Pull the thumb turn unit away from the inside of the door, followed by the outside cylinder 
unit from the outside of the door.

Step 5: Pull the faceplate off of the door.

Step 8: The strike plate may be stuck to the paint so use a screwdriver to help remove the strike plate, 
if needed.

Step 7: Unscrew the strike plate from the door jamb.

Step 3: Remove the adapter ring with the screwdriver if there is one present.

Step 4: Remove the screws from the deadbolt latch faceplate on the side of the door with the 
screwdriver.

Step 9: Wipe the grime from your hands with a cloth rag un�l you have the chance to wash them.



 Assembler- Doors/Windows (Glass) 

67

Unit 1.6 Product and Workplace Safety Specifica�ons

At the end of this unit, you will be able to:

2. List the various product and workplace safety specifica�ons

1. Explain the term safety specifica�ons

Unit Objec�ves

Safety Specifica�ons are the standards and prac�ces followed in a given industry, across different 
countries. In Furniture & Fi�ngs industry, the safety specifica�ons, generally followed in India (Indian 
Standards - IS), are based on and adopted from the following:

Ÿ European Standard or European Norms (EN)

Ÿ Australian Standard (AS)

Ÿ Bri�sh Standard (BS)

1.6.1 What are Safety Specifica�ons?

Most of the products used in the global Furniture & Fi�ngs industry are compliant with the below 
safety specifica�ons and standards.

A. Product Safety Specifica�ons:

1.6.2 Various Product and Workplace Safety Specifica�ons

Safety 
Specifica�on 

Standard
Meaning Highlights

CE

Conformité 
Européenne 
(European 
Conformity)

The manufacturer or importer claims 
compliance with the relevant EU 
legislation applicable to a product, 
regardless of the place of manufacture. 
For ex - electrical equipment must comply 
with the EMC (Electromagnetic 
Compatibility) Directive, i.e., the device 
will work as intended, without interfering 
with the function of any other device. Toys 
must comply with the Toy Safety Directive.

F
Fire Protection 
Certification

Components of furniture and fittings, as 
well as upholstery, are compliant with the 
specified ignition resistance levels and are 
labelled accordingly.
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Safety 
Specifica�on 

Standard
Meaning Highlights

EN 179

European Norms 
for Emergency 
Exit Locks with 
Door Handles

Ÿ A lever handle is used to open the door 
from the inside

Uses in Emergency situation:

Ÿ Previous knowledge about operating the 
locking device is required

Ÿ Exit at all times
Ÿ One single operation of the lever handle

EN 1125
European Norms 
for Panic Exit 
Devices

Ÿ No previous knowledge about operating 
the device is required

Ÿ One single operation of the lever handle in 
exit direction to open the door

Uses in panic situation:

Ÿ Exit at all times

Ÿ Door is opened by pressure on the locking 
device to open the door from the inside

Ÿ Push bars are mandatory

B. Few Workplace Safety Specifica�ons:

Safety Specification Standard Highlights

EN 3 Portable fire ex�nguishers

EN 54 Fire detec�on and fire alarm systems

EN 81 Safety of li�s

EN 166 Personal eye protec�on specifica�ons

EN 341 Personal protec�ve equipment against falls from a 
height

EN 403 Respiratory protec�ve devices for self-rescue

EN 420 Protec�ve gloves - General requirements and test 
methods

EN 352-2 Revised 2002 standards on hearing protectors (Safety 
requirements and tes�ng, generally about earplugs)

EN 980 Symbols for use in the labelling of medical devices



 Assembler- Doors/Windows (Glass) 

69

Unit 1.7 Various Types of Defects and Troubleshoo�ng 
Common Errors

At the end of this unit, you will be able to:

2. Iden�fy various defects and errors

1. Explain troubleshoo�ng

Unit Objec�ves

The main objec�ves of Troubleshoo�ng are:

Ÿ With the sole purpose of bringing back a system into opera�on, troubleshoo�ng techniques also 
focus on preven�ve maintenance, so that a par�cular issue does not appear again and what needs 
to be done in case it recurs.

Troubleshoo�ng is a systema�c and sequen�al approach to solve problems, used to detect and 
resolve issues in a unit or a system. In short, Troubleshoo�ng is the process of detec�ng a problem, 
finding its root cause and then rec�fying it using suitable remedies.

Ÿ Working Economically

Ÿ Working Efficiently

Ÿ Working Faster

Ÿ Working Safely

1.7.1 Explaining Troubleshoo�ng for Assemblers
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1.7.2 Iden�fy Various Defects and Errors in 
Assembling Glass Doors and Windows
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Unit 1.8 Relevant Hand and Power Tools

At the end of this unit, you will be able to:

4. Demonstrate removal of old windows and door along with other removable architectural fi�ngs

2. Apply relevant Power tools

1. Apply relevant Hand tools

3. Apply fasteners and connectors whenever necessary

5. Assess trueness of structure using level and plumb bob tools

Unit Objec�ves

1.8.1 Hand Tools
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8  Drills and Braces:.
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Follow Safety Measures while using Hand Tools:

1. Use �ed-off containers to keep tools from falling off of scaffolds and other elevated work pla�orms.

2. Keep the blades of all cu�ng tools sharp.

3. Carry all sharp tools in Cover.

5. Do not use a tool if its handle has splinters, burrs, cracks, and splits or if the head of the tool is loose.

4. Tag worn, damaged or defec�ve tools "Out of Service" and do not use them.

6. Do not use impact tools such as hammers, chisels, punches or steel stakes that have mushroomed heads.

7. When handing a tool to another person, direct sharp points and cu�ng edges away from yourself 
and the other person.

9. Do not perform "make-shi�" repairs on tools.

10. Do not carry tools in your hand when climbing. Carry tools in tool belts or hoist the tools to the 
work area with a hand line.

8. Do not carry sharp or pointed hand tools such as screwdrivers, scribes, avia�on snips, scrapers, 
chisels or files in your pocket unless the tool or pocket is sheathed.

11. Do not throw tools from one loca�on to another, from one employee to another, from scaffolds or 
other elevated pla�orms.
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1.8.2 Power Tools
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9. Do not operate spark-inducing tools such as grinders, drills or saws near containers labelled 
"Flammable" or in an explosive atmosphere such as a paint spray-booth.

8. Do not handle or operate electrical tools when your hands are wet or when you are standing on 
wet floors.

3. Do not carry plugged-in equipment or tools with your finger on the switch.

7. Do not leave tools that are "ON" una�ended.

6. Turn the tool off before plugging or unplugging it.

2. Keep power cords away from the path of drills, saws, vacuum cleaners, floor polishers, mowers, 
slicers, knives, grinders, irons and presses.

Follow electrical safety measures while working with electrically powered tools & equipment:

4. Do not carry equipment or tools by the cord.

1. Do not use power equipment or tools on which you have not been trained.

5. Disconnect the tool from the outlet by pulling on the plug, not the cord.
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21. Power source should be used as per equipment ra�ng only.

17. Do not operate a power hand tool or portable appliance while holding a part of the metal casing 
or holding the extension cord in your hand. Hold all portable power tools by the plas�c hand grips or 
other nonconduc�ve areas designed for gripping purposes.

12. Do not run extension cords through doorways, through holes in ceilings, walls or floors.

11. Do not connect mul�ple electrical tools into a single outlet.

15. Do not use a power hand tool while wearing wet co�on gloves or wet leather gloves.

16. Never operate electrical equipment barefooted. Wear rubber-soled or insulated work boots.

13. Do not drive over, drag, step on or place objects on a cord.

18. Do not operate a power hand tool or portable appliance that has a frayed, worn, cut, improperly 
spliced or damaged power cord.

20. Test run the Electric equipment, before actually running it on wood

10. Turn off electrical tools and disconnect the power source from the outlet before a�emp�ng 
repairs or service work. Tag the tool "Out of Service."

19. Do not operate a power hand tool or portable appliance if the ground pin from the three pronged 
power plug is missing or has been removed.

14. Do not operate a power hand tool or portable appliance with a two-pronged adapter or a two-
conductor extension cord.

1.8.3 Fasteners and Connectors
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Bu� Hinges Flag Hinges

Back Flap Hinge

T Hinge

Sensys Hinge

Slide On Hinge Intermat Hinge
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1.8.4 Assist in Removal of Old Windows and Door Along with 
Other Removable Architectural Fi�ngs 
An Assembler plays a significant role in the removal of old windows and doors. In this process, he / 
she assists the lead in removing other removable architectural fi�ngs with the help of appropriate 
hand and power tools.

Ÿ Checking the squareness of the window / door by measuring diagonally across the window at both 
sides

Ÿ Try Square (for checking squareness)

While removing old windows and doors, the Assembler assists in the following:

A. Measuring the Dimensions of the old window / door

Ÿ Measuring the height of exis�ng window / door

Ÿ Measuring the width of exis�ng window / door

Tools required:

Ÿ Measuring Tape / Steel Rule

B. Removing the old Window / Door

Ÿ Removing the internal stop pieces, from the right and the le� sides of the Window / Door

Ÿ Taking out the internal sash from the frame

Ÿ Sliding the external sash down to the bo�om part of the frame

Ÿ Cleaning the remaining parts of the frame

Ÿ Rechecking for apparent defects and ro�ng wood

Tools required:

Ÿ Safety Gloves

Ÿ Wooden filler

Ÿ Sand Paper Bit

Ÿ U�lity Knife

Ÿ Pliers

Ÿ Protec�ve Glasses

Ÿ Wrench

Ÿ Electric Drill

Ÿ Screwdriver

Ÿ Pu�y Knife
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1.8.5 Check Trueness of Structure Using Level and Plumb 
Bob Tools

Step 2: Mark, with the help of a Marking Pencil, at the mid-line.

Spirit Level and Plumb Bob tools are important tes�ng tools for an Assembler. These help in checking 
the trueness of structure, in terms of straightness of both ver�cal and horizontal surfaces.

Step 2: A nail must be set in the mark.

Step 3: If the surface is straight and level, the bubbles in the Spirit Level will be visible between the 
two lines in the middle of the glass tubes. In case the bubble is not floa�ng between the two ver�cal 
lines, the level must be adjusted un�l the bubble floats exactly between the ver�cal lines.

Step 4: The gap, between the desired and the actual levels, must be measured. If the gap is 

Step 3: The Plumb Bob must be hung on the nail, allowing gravity to draw a ver�cal reference line.

B. Steps in checking straightness of structure using Plumb Bob:

Step 1: The mid-line of the horizontal surface must be measured, oriented lengthwise.

Step 1: The Assembler must measure two to three inches away from the top of the wall and mark the 
place using a Marking Pencil.

A. Steps in checking straightness of structure using Spirit Level:

Step 4: When the Plumb Bob stops oscilla�ng gradually, the distance from the wall must be 
measured. If this measured distance matches that at the top of the wall, the wall can be considered 
appropriately ver�cal.
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Unit 1.9 Units of Measurement

At the end of this unit, you will be able to:

3. Recall Measuring Tools

1. Explain Measurement

5. Demonstrate the process of conversion of into FPS

4. Demonstrate the process of measuring dimensions

2. Appraise measurement systems being used across the globe

Unit Objec�ves

1.9.1 Explaining Measurement

All measuring tools are precision tools. One must take care to keep them in good shape to maintain 
accuracy.

Measurement is the process of obtaining the magnitude of a quan�ty rela�ve to an agreed standard. 
Measurement of any quan�ty involves comparison with some precisely defined unit value of the 
quan�ty. Standard units of measure need to be iden�fied and defined as accurately as possible. 

Measurement is required for checking the accuracy of part made, as well as crea�ng the sketch for 
making a part.

Accurate measurement is the basis of good engineering and cra�ing prac�ce. The accuracy of any 
measuring device depends on the user as much as on the design of the tool. Measuring is not only 
checking the length, width or thickness of objects but also checking of the shape – things like the 
flatness, straightness, roundness or squareness. Measuring tools are also used for inspec�ng a 
finished or partly finished product. 

1.9.2 Measurement Systems Across the Globe

FPS (Bri�sh System)

In this system, the scale of measuring length is inch, foot and Gaz (Yard). In this scale, there is a unit in 
every inch and a�er every 12 inch there is a footmark. An inch is divided into 8 parts. This is called an 
eighth of an inch (1/8 inch)

1 Soot = 1/8 inch, 8 Soot = 1 inch, 12 inches = 1 foot, 3 feet = 1 Gaz (yard).

There are two systems of measurement. The first one is the tradi�onal system (used in Carpentry, 
Glass work and metalwork), based on the English imperial system of measure; this is called FPS (also 
known as Foot - pound system). The second one is called the SI system (Also known as MKS System). 
The metric system is an interna�onal decimalized system of measurement, first adopted in France, in 
the year 1791, and is the most common system of measuring units, used by most countries in the 
world. All measuring tools have metric or imperial gradua�ons, or a combina�on of both. One big 
advantage of the metric scale is that it eliminates the necessity for a range of frac�onal sizes. The 
markings on a metric rule are made in millimetre, with the figures marked at 10 millimeter intervals. 
Frac�ons are not used in the SI system.
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MKS (Metric System)

In this system, the units of measurements are millimeter (millimeter), cen�metre (Cen�meter), meter 
(m) etc. The smallest unit in this system is the millimetre.

10 millimeter = 1 cen�meter, 100 cen�meter = 1 meter

Rela�on between the Bri�sh System and Metric System

1 inch = 2.54 Cen�meter or 25.4 millimeter

3 Foot = 1 Gaz (Yard)

1 meter = 3.280 Foot = 39.370 inch

1 foot = 30.48 Cen�meter or 304.8 millimeter

Conversion Table

1/16” = = 1.6 Millimeter  

2/16” = 1/8” = 3.2 Millimeter  

3/16” = = 4.8 Millimeter  

4/16” = 1/4" = 6.35 Millimeter  

5/16” = = 8.0 Millimeter  

6/16” = 3/8” =9.5 Millimeter  

7/16” = = 11.1 Millimeter  

8/16” = 1/2” = 12.7 Millimeter  

9/16” = = 14.3 Millimeter =              

10/16” = 5/8” = 15.9 Millimeter  

11/16” =          = 17.5 Millimeter 

12/16” = 3/4" = 19.05 Millimeter 

13/16” =          = 20.6 Millimeter 

14/16” = 7/8” =22.2 Millimeter 

15/16” =          = 23.8 Millimeter 

16/16” = 1” = 25.4 Millimeter   

1.9.3 Recalling Measuring Tools

                               Fig. 1.9.3.1: Rule

a) Rule:
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b) Protractor:

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 
Cen�meters and other side has inch scale).

            Fig. 9.1.3.2: Half Protractor                                                        Fig. 9.1.3.3: Full Protractor

      Fig. 9.1.3.4: Measuring Tape      

In geometry, a protractor is a circular or semi-circular tool for measuring an angle or a circle.

The next important hand tool for the woodworker is an accurate Measuring Tape. We should have a 
retractable one that is at least 25 feet long. Any longer than that, and we will start having problems 
ge�ng it to roll back up. Since measurements on large scale projects can be very suscep�ble to even 
the most minute measurement varia�ons, we should make sure the “hook” or tab at the end of the is 
firmly a�ached, with no give. When they get loose, we shall have as much as 1/8” varia�on in your 
measurements. This can add up to some severe accuracy problems in the long run.

c) Measuring Tape

Fig. 9.1.3.5: wing Compass

d) Wing Compass
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To obtain the main scale reading, please refer to the image provided below:

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

Vernier Calliper is a very handy measurement instrument for length measurement �ll 2 point of 
decimal. For example, we will learn how to read 2.13 on the Vernier. The main scale  contributes the 
main number and one decimal place to the reading (2.1 Cen�meter) The vernier scale contributes the 
second decimal place to the reading (0.03 Cen�meter).

Outside Calliper: With this calliper, the external measurement of wood or any object, such as the 
diameter of the round object, as well as the length and the width of a flat object, is measured. It has 
rounded end points.

     Fig. 9.1.3.7: Vernier Calliper  

 

 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:

2.1 cen�meter is to the immediate le� of the zero on the vernier scale. Hence, the main scale reading 
is 2.1 cen�meter.

This 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.

e) Calliper

          Fig. 9.1.3.6: Calliper

 

f) Vernier Calliper

          Fig. 9.1.3.8: Scale reading of vernier calliper
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g) Try Square

                  Fig. 9.1.3.9: Try Square

1. Blade

 

It is used to mark or check the right angle (90 degrees ) of the workpiece. It is L-shaped. It is made of 
steel or wood and comprises only 2 main parts.

2. Stock

 It looks like a Try Square. Apart from 90 degrees, the angles of 45 and 135 degrees can also be 
measured using this tool.

                         Fig. 9.1.3.10: Miter Square

h) Miter Square

                               Fig. 9.1.3.11: Bevel Square

 Since it looks like alphabet T, it is also called the “ T- square”. It is used to check or move not only the 
right angle but different angles.

i) Bevel Square
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1.9.4 The Process of Measuring Dimensions

A. Running Meter / Running Foot

There are three methods of measuring a workpiece. 

1. Running Measurement: In this method, the breadth and the thickness of the workpiece are not 
measured. Only the length is measured. The length of the workpiece, measured in foot, is called the 
Running Foot, and, if measured in meter, is called the Running Meter. The unit of measurement in 
this method is Foot and Meter.

2. Square Measurement: In this method, the length and breadth of the workpiece are mul�plied. The 
thickness is not measured. The units of measurement in this method are square foot and square 
meter.

3. Cubic measurement: In this method, the length, breadth and thickness are mul�plied altogether. 
The units of this method are cubic meter and cubic foot.

Example: In a photo frame, there are two wooden strips; each has 50 cen�meter length and 30 
cen�meter width. Calculate the length of the wooden strip used in the photo frame.

Calcula�on:

Calcula�on: 

You know that in the area of sq. meter, the length and width of the wood is considered and the 
thickness of the wood is ignored.

B. Square Meter/Square Foot

Example: If the length and width of the wood is 210 cen�meter and 120cen�meter respec�vely, then 
how much will be the sq. meter area of the door?

Length of a strip = 50 cen�meter

Length of two strips = 50 x 2 = 100 cen�meter

Width of a strip = 30 cen�meter

Width of two strips = 30 x 2 = 60 cen�meter

Total length of the strips = 100 Cen�meter + 60 Cen�meter = 160 cen�meter

Total length of the strips = 160/100 = 1.6 meter

Height of the door = 210 cen�meter

Width of the door = 120 cen�meter

Area = Length × Width = Sq. area (Meter / foot)

Area in Cen�meter = 210 × 120 = 25200 cen�meter

Area in Meter = (210 x 210) / (100 x 100) = 2.52 square meters



Par�cipant Handbook

100

Example: If a wooden board's length is 2.5 meter and width is 50 cen�meter and thickness 3 
cen�meter, then calculate the total quan�ty of wood in Cubic meter.

C. Cubic Meter / Cubic Foot

Calcula�on: 

Length of the frame = 2.5 meter

Width of the frame = 50 cen�meter = 50 / 100 meter = 0.50 meter

Thickness of the frame = 3 cen�meter = 3 / 100 meter = 0.03 meter

Volume = Length x Width x Thickness = 2.50 × 0.50 × 0.03 = 0.0375 
cubic meter

1.9.5 Conversion into FPS

(Inch x Foot x Foot) / 12  = Square Foot

(Inch x Inch x Foot) / 144 = Square Foot

(Inch x Inch x Inch) /1728 = Square Foot
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Unit 1.10 Handling of Tools and Equipment with Care 

At the end of this unit, you will be able to:

1. Evaluate the importance of handling of tools and equipment with care 

2. Describe the essen�als of handling of tools and equipment with care

Unit Objec�ves

1.10.1 Importance of Handling of Tools and Equipment 
with Care on Finished Surface
Finished product is the condi�on in which the project is finally delivered to the client. The success of 
the project, i.e., if the client's requirements have been met successfully, depends on the accuracy of 
this condi�on. O�en, an Assembler needs to lay his / her hands on finished surfaces for maintenance, 
repair, cleaning and replacement purposes. Utmost care should be taken to handle tools and 
equipment carefully on the finished surface, so that the surface and its surrounding areas do not get 
damaged.

     Fig. 1.10.1 Finished Door in Wooden Frame               Fig. 1.10.2 Finished Door in Aluminium Frame

     Fig. 1.10.3 Finished Window  in Wooden Frame               Fig. 1.10.4 Finished Window in Aluminium Frame
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                          Fig. 1.10.5 Finished Wall Surface with Glass Window

1.10.2 Essen�als of Handling of Tools and Equipment 
with Care 

Dos Don'ts

While marking on finished surface, mark 
very gently and lightly to avoid scratches 
and cracks.

While using the Steel Rule, Try Square, 
Measuring Tape, and similar Measuring 
Tools with sharp edges, do not make 
deep scratches on the finished surface.

Clean the finished surface with 
recommended solu�ons ONLY.

Do not hit the finished surface hard with 
the help of Hammer, Mallet or Chisel. 
Hi�ng the surface hard may develop 
cracks and chipped edges.

Pain�ng a finished surface must be done 
with the help of recommended paint and 
pain�ng tools only.

While using a Pu�y Knife, Screwdriver, 
Chisel or File, do not use them roughly on 
the finished surface.

Cleaning should be done in gentle yet 
effec�ve swiping and sweeping mo�ons.

Do not scrub roughly while cleaning a 
finished surface.

While using a Nail Puller, yank the nail 
gently out of the finished surface, so that 
no cracks are developed.

Do not tap on or hit the glass pane in 
door or window with tools. This may 
break the glass.
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Unit 1.11 Common Faults Encountered and Rec�fica�on
Methods

2. Iden�fy the common faults with power tools and methods to rec�fy them

At the end of this unit, you will be able to:

1. Iden�fy the common faults with hand tools and methods to rec�fy them

Unit Objec�ves

1.11.1 Common faults with Hand Tools and methods to 
rec�fy them

Name of the Hand Tool Descrip�on of Fault How to Rec�fy

Hole Cu�er

Binding - Hole Cu�er teeth are 
bound with dust and debris.

Holding the drill firmly and 
preven�ng the teeth of the Hole 
Cu�er from walking away while 
cu�ng 

Chisels and Gouges

Blunt - The cu�ng or gouging edge 
is not sharp and is slipping off the 
workpiece

Honing the chisel / gouge with 
the help of an Oiling Stone

Saws

Ÿ Too fast blade speed, resul�ng 
in high amount of heat 
genera�on at the blade �ps, 
leading to fast wear

Ÿ Too low feed rate, resul�ng in 
the teeth rubbing the material 
instead of cu�ng and crea�ng 
fric�on

Heavy wear on �ps and teeth 
corners - The �ps and teeth 
corners are worn off and not 
effec�ve enough. The possible 
reasons are:

Ÿ Wrong type of coolant is being 
used, which is unable to cool 
the blade properly

Ÿ Selec�ng the right type of 
coolant or using an 
appropriate coolant mix

Ÿ Readjus�ng the blade speed
Ÿ Readjus�ng  the feed rate
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Chips welded to teeth �ps - Due to 
extreme heat genera�on, chips get 
welded and a�ached to the teeth 
�ps, rendering the saw blunt. The 
possible reasons are:
Ÿ Too high feed pressure, 

resul�ng in fric�on and heat
Ÿ Too high Band speed, resul�ng 

in fric�on and heat
Ÿ Wrong coolant or inadequate 

coolant

Adjus�ng and controlling feed 
pressure

Controlling Band speed

Selec�ng the right type of 
coolant or using an appropriate 
coolant mix

Measuring Tape 

Zero Error -  Tape shows a 
measurement when the actual 
reading should be zero, i.e., at one 
of the ends.

Replace the faulty tape and buy 
a new one

1.11.2 Common Faults with Power Tools and Methods 
to Rec�fy Them

Name of the Power 
Tool

Descrip�on of Fault How to Rec�fy

Electric / Power Drill

Slipping Drill Bits - The chuck is not 
holding the drill bit �ghtly enough.

Selec�ng and using a drill bit, 
which is appropriate for the job. 

Ÿ Drill point is off the center

Ÿ Workpiece is clamped loose and / 
or vibra�ng

Drilled Hole is bigger than expected - 
The possible reasons are:

Ÿ Machine Spindle must be adjusted
Ÿ Adjus�ng the Machine Spindle
Ÿ Replacing the drill bit

Ÿ Adjus�ng the clamp to secure 
the workpiece rigidly

Damaged cord - The power cord is 
damaged, cut or worn off

Replacing immediately by 
licensed professional

Molten and discoloured wiring - 
Power cord is molten and discoloured 
due to genera�on of excessive fric�on 
and heat

Checking and adjus�ng the 
machine spindle or adjus�ng 
speed
Checking if the power supply 
matches the drill's power 
specifica�ons and making 
necessary changes
Replacing the wiring by licensed 
professional
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Name of the Power 
Tool

Descrip�on of Fault How to Rec�fy

Edge Band

Edge of the adhesive tape is not 
secure on the panel - the profile 
trimmer on the machine cuts into the 
face laminate during edge banding or 
end-capping processes

Stopping the machine and 
readjus�ng the panel se�ngs

Poor Adhesion - bands and tapes are 
not ge�ng a�ached securely

Ÿ Checking the workpiece for 
warping, swelling, breakages 
and other defects

Ÿ Replacing the adhesive band, if 
possible

Bench Planer

Planer does not feed

Ÿ Checking and cleaning the 
rollers

Ÿ Cleaning the pitch and resin 
with suitable mineral oil and 
elbow grease

Ÿ Checking and ensuring that 
the rollers do not have deep 
grooves

Ÿ Honing and reversing the 
knives

Planer works only on one end of the 
Infeed Roller

Ÿ Checking for dirt and debris 
and cleaning them; these may 
be preven�ng the feed roller 
from coming all the way down

Ÿ Applying slight pressure by 
cranking the adjustment wheel

Ÿ Removing the cover plate

Ÿ Replacing the wiring by 
licensed professional
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Unit 1.12 Discussing Alignment, Strength of Material and 
Proper Se�ng of Frames, Doors

1. Discuss alignment and strength of material for glass doors and windows

At the end of this unit, you will be able to:

2. Demonstrate the process of checking alignment etc. 

Unit Objec�ves

1.12.1 Alignment and Strength of Material for Glass 
Doors and Windows

Ÿ Drilling pilot holes at accurate posi�ons, using carefully selected drill bits; wrong drilling leads to 
pilot holes of wrong dimensions, which would result in ruining the en�re installa�on process

Ÿ Transferring these exact dimensions on the workpiece or work area, by accurately measuring and 
marking these dimensions on it, with the help of the selected measuring and marking tools

Alignment is defined as the arrangement of an object in a straight line or in correct rela�ve posi�ons. 
Ensuring the correct alignment of doors and windows, while assembly and installa�on, involves the 
following:

Ÿ Correctly reading and interpre�ng the Blueprint and Job Order, to iden�fy the correct dimensions 
for the doors / windows, in terms of length, width, depth, thickness and height from the floor

Ÿ Placing and se�ng the doors, windows and other fi�ngs by abiding by these marked dimensions

Ÿ Selec�ng the appropriate marking and measuring tools; for ex - A Vernier Calliper cannot be used 
to measure and mark 6 inches height from the floor

  Fig. 1.12.1: Accurate marking and selec�ng the proper drill bit are essen�al for drilling accurate 
         pilot holes
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Strength of Material for the most common form of glass, used  for building purposes, is defined by 
the below parameters:

Parameters Value

Density 2500 Kg / m3

Specific Gravity 2.5 at 21° C

Coefficient of Thermal Expansion (Linear) 88 x 10 -7/°C

Tensile Strength / Modulus of Rupture 19.3 - 28.4 MPa (Mega Pascals)

Thermal Conductivity 1.05 W/m°C

Softening point 737° C

Annealing range 480 - 560 ° C

Mean Specific Heat 162 J/kg ° C

Strain Point 523 ° C

Moh's Scale (Hardness Scale) 5.5 - 6.5

Volume electrical resistivity 31 x 1011 Ωm

1.12.2 Check for Func�oning, Alignment etc. and 
Rec�fy any Error Found

¡ Marking

Ÿ Alignment and level are extremely important aspects in the following phases in door / window 
installa�on:

¡ Se�ng and Placement

¡ Cu�ng, Drilling and Chiselling 

¡ Measuring

Ÿ Only a vigilant Quality Assurance process can help in elimina�ng errors during each phase and 
deliver the perfect product to the client.

¡ Adding Fasteners

Ÿ An Assembler must look out for elements that may hamper the precision and accuracy of his / her 
work.

Ÿ Any error, rec�fied during checking, must be immediately escalated to the Lead and priori�zed for 
correc�ve ac�ons. 

Ÿ He / she must not only keep a close check on the defects, errors and anomalies in the workpiece, 
its components and hardware fi�ngs, but also on the func�oning of the tools and accessories.

Ÿ In furniture industry, there is no alterna�ve to checking, rechecking and constant monitoring. 
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Unit 1.13 Adhesives, Sealants and Other Filling Materials 
Used in Fi�ngs 

3. Demonstrate how to assist in iden�fying and applying materials and sealant to fill gaps

At the end of this unit, you will be able to:

2. Demonstrate how to apply adhesives for glass fi�ngs

1. Discuss the adhesives, sealants and other filling materials used in glass fi�ngs

Unit Objec�ves

1.13.1 Adhesives, Sealants and Other Filling Materials 
Used in Fi�ngs of Glass

Sealants are used to seal the joints between materials like glass, aluminium, wood, concrete, 
masonry walls, etc. These are mainly used  to prevent the damage caused by wear and stress.

Ÿ Be so� and strong

An Adhesive is an object used to s�ck objects or surfaces together. The most common form of 
Adhesive is glue.

Sealants should:

Ÿ Bind well with building materials

Ÿ Be flexible

Ÿ Be resistant towards clima�c changes

Adhesive Why used on Glass

Polyurethane Adhesives Provides high elas�city and elonga�on to glass

Modified Silanes adhesives Resists Ultraviolet  radia�ons and has low toxicity

Silicone Adhesives Resists Ultraviolet  radia�ons and provides high elonga�on to 
glass

Acrylate adhesives Has high mechanical resistance and hence, is required in small 
amount

Epoxy Adhesives Good cohesive proper�es and hence, used on small areas of 
glass

Cyanoacrylate Adhesives These bond to a vast range of glasses and materials and have 
very short curing �me
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Ÿ Silicone based sealants

The most common Sealants used in the Furniture & Fi�ngs industry are:

Ÿ Urethane based sealants

Ÿ Acrylic based sealants

Ÿ Polysulphide based sealants

Among these, Polysulphide based sealants are the most popular ones. 

Fig. 1.13.1 Sealant is being applied near a glass door

Ÿ Pu�y

Ÿ Precipitated Calcium Carbonate (PCC)

Ÿ Wood Flour

Ÿ Ground Calcium Carbonate (GCC)

Ÿ Saw Dust

Fillers are materials used to fill up gaps, cracks and holes in Furniture & Fi�ngs, as well as 
construc�on.  The most common fillers are:

1.13.2 How to Apply Adhesives for Glass Fi�ngs

Applying Adhesives:

Step 1: Clean the surfaces (glass and other materials) to be glued.

Step 2: Prepare the glue as directed by the glue manufacturers.

Step 3: Apply a generous amount of glue to one surface. Use a brush to spread the glue evenly.

Step 5: Clamp the surfaces together.

Step 8: Allow the glue to dry according to the manufacturer's instruc�ons.

Step 6: Tighten the clamps making sure the excess glue oozes out all the way

Step 9: Remove the clamps a�er the glue is dry.

Step 7: Clean up the excess glue with a damp cloth.

Step 4: Place the second onto the glue-smeared surface.
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1.13.3 Assist in Iden�fying and Applying Materials and 
Sealant to Fill Gaps

Step 1: A window scraper must be used to remove unwanted residue, if any

b) Applying Fillers:

Step 2: Paint chips and splinters, if any, must be removed

Step 4: Debris, if any, must be removed by wiping it down with a damp cloth

Step 6: The hole / gap / crack must be overfilled with the filler

Step 4: The sealant's �p must now be dragged along the surface of the seam

a) Applying Sealants:

Step 2: All dust and debris must be brushed away using a cleaning brush and paper towels

Step 3:On selec�ng the appropriate sealant, the sealant container must be opened and pressed 
lightly at the end of the container

Step 5: The sealant must be allowed to dry for few hours, ideally, a day.

Step 1: The appropriate filler must be selected

Step 3: Rough edges must be smoothened using Sand bits or Emery paper

Step 5: The filler must be squeezed into the hole

Step 7: The filler must be smoothened using a pu�y knife and excess filler must be trimmed off with 
the knife

Step 8: Check the hole / gap / crack for excessive or inadequate filler and add or trim accordingly

Step 9: The filler must be allowed to dry for few hours, ideally, a day
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Unit 1.14 Safety Standards and Precau�ons/Personal 
Protec�ve Equipment

At the end of this unit, you will be able to:

2. Explain the meaning and objec�ve of Personal Protec�ve Equipment

4. Explain why the floor guard/other floor safety material must be spread on the floor

1. Discuss the various safety standards and precau�ons to be taken 

3. Apply safety equipment and personal protec�on equipment as needed

Unit Objec�ves

1.14.1 Various Safety Standards and Precau�ons to be 
Taken 

Safety standards and precau�ons must be followed not only to protect oneself, but others and the 
en�re workplace as well. An Assembler must remember that these must be learnt well and followed 
strictly, in order to implement in daily life and during emergencies.

A. Safe Handling of Power Tools

Before Using While Using

Appropriate measures should be taken to 
inspect the tool and the power supply; if the 
tool or any part / accessory is found defec�ve, 
it must be either replaced immediately or 
removed from service and tagged 
appropriately as "Out of Service for Repair".

Issues, like a tool ge�ng heated too soon or 
appearance of sparks, must be inspected and 
rec�fied by a licensed electrician only.

Care should be taken that no defec�ve tool 
must be used at any point of �me.

All power cords must be kept clear of tools and 
the path along which the tool will operate.

All repair and maintenance work must be 
accomplished by licensed and experienced 
persons.

Approved extension cords, with proper 
specifica�ons, power requirement (for the 
tool) and dimensions must be used, to prevent 
overhea�ng and fraying of the cord.

Before opera�ng Powered Tools, the 
Instruc�on Manual must be read thoroughly.

Outdoor work must be done with the help of 
outdoor extension cords labelled with "W-A" or 
"W".
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The guidelines and recommenda�ons (by 
manufacturer) must be stringently followed, as 
per the Instruc�on Manual or Direc�ons of 
Use.

Cords must be suspended over the work area 
to mi�gate trips and falls.

The tools must be grounded adequately with 
the help of a three-pronged plug (equipped 
with relevant 3-wired colour coded cord) and 
double insula�on; this helps in preven�ng 
electric shocks.

Octopus connec�ons must be avoided by 
deploying a power bar or power distribu�on, 
comprising mul�ple receptacle plugs.

All powered tools must be checked with a 
con�nuity tester or a Ground Fault Circuit 
Interrupter (GFCI), for effec�ve grounding.

While unplugging the tool from the socket, the 
plug must be pulled gently and not the cord. 
Forcibly pulling the cord leads to fraying and 
subsequent risk of electric shocks.

Powered tools must be switched off before 
connec�ng them to a power supply.

The en�re work area must be kept dry and 
away from heat, sharp edges and oil, to avoid 
damage of insula�on.

Doubts about opera�ng power tools must be 
raised with the Lead without delay.

Cords, instead of knots, may be looped, using a 
twist lock plug.

Ÿ When not in use, sharp and cu�ng tools must be covered with appropriate sheaths to avoid 
injuries.

Ÿ Appropriate and accurate choice must be made on the right tool for the task.

B. Safe Handling of Hand Tools

Ÿ The user must operate hand tools by keeping the wrist straight.

Ÿ Worn jaws of pliers, pipe tools and wrenches must be replaced immediately.

Ÿ One must always pull on pliers or wrench.

Ÿ The user must ensure that he / she is adequately trained in the secure usage of hand tools.

Ÿ The user must deploy the correct techniques of handling and using the hand tools thus selected 
for the task.

Ÿ The user must ensure that handles of axes, hammers, saws and chisels must fit �ghtly into the 
head of the tool, to avoid accidental injuries.

Ÿ While using hand tools, one must wear appropriate PPE, according to the types of hazards 
involved in the task. This includes protec�ve gloves of appropriate material, heavy aprons, safety 
goggles and face shields.

Ÿ All hand tools must be kept in a robust toolbox, in a clean and dry place, away from the work area.

Ÿ Hand tools must be thoroughly inspected before use and must be repaired immediately or 
replaced, whenever necessary.
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1.14.2 Meaning and objec�ve of Personal Protec�ve 
Equipment

Personal Protec�ve Equipment, commonly known as PPE, denotes protec�ve clothing and apparatus, 
designed to protect the user's body from hazards, injuries and infec�on. Such clothing are aimed at 
protec�ng different parts of the body, like hands, eyes, ears, face, feet, head etc. These are worn or 
used specifically for staying protected against occupa�onal safety and health hazards.

Ÿ PPE are unable to eliminate hazards at their roots.

Meaning:

Objec�ve:

The objec�ve behind using personal protec�ve equipment is to reduce employee exposure to hazards 
when internal controls are not effec�ve enough to reduce these risks to acceptable levels.

Limita�on:

Ÿ PPE may impose addi�onal physical strain on the wearer / user, leading to impairment of 
efficiency at work.

1.14.3 Use Safety Equipment and Personal Protec�on 
Equipment as Needed
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1.14.4 Why the Floor Guard/ Other Floor Safety Material 
Must be Spread on the Floor 
During assembly and installa�on opera�ons, the floor of the work area poses the maximum hazard of 
all. Hence, floors are covered with appropriate and ergonomically designed floor guards and other 
safety material. An Assembler must ensure that the floor safety material is spread on the floor to 
prevent damage and provide safety.
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Unit 1.15 Quality Standards to be Maintained

1. Discuss the importance of cleaning the work area to ensure hazard free work

At the end of this unit, you will be able to:

2. Demonstrate how to conduct on site modifica�ons and touch up

3. Explain the importance of gathering all the tools and equipment, and remove from the site

4. Explain the process of wiping and cleaning the work area

5. Prac�se how to remove debris and dispose waste appropriately a�er work comple�on

Unit Objec�ves

1.15.1 Clean the Work Area to Ensure Hazard Free Work

One of the most recommended ways to ensure hazard free work is to clean the work area and keep it 
free of all debris and clu�er. The more clu�ered the work area is, the greater are the chances of 
coming across poten�al safety issues. A work area clu�ered with tools, workpieces and equipment, 
involves serious hazards of slips, trips, and falls. 

Cleaning the work area also enhances the Assembler's produc�vity. A well-organized and cleaned 
area helps the Assembler in iden�fying all tools and equipment on �me, thus easing the preparatory 
phase before installa�on and assembly opera�ons.  Thus, the Assembler is able to start the work with 
be�er planning, which, in turn, helps him / her in comple�ng and delivering the project on or before 
�me. A �dy, clean work area also helps the Assembler in focusing be�er on the work, thus 
elimina�ng chances of errors and mee�ng the client's requirements at every stage.

                                               Fig. 1.15.1.1: Cleaning the work area ensures be�er produc�vity and hazard free
                                               work
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1.15.2 Conduct any on Site Modifica�ons that may be 
Required 

a) Repair: In case the Assembler detects apparent defects on the site, especially at and around the 
structural openings, they must be reported to the client immediately and appropriate remedial and 
repair work must be ini�ated.

c) Finishing and Touch-up: Minor defects, which do not require elaborate repair work or 
modifica�on, may be rec�fied via appropriate Finishing and Touch-up processes. 

While assessing and surveying the site, before star�ng the work, the Assembler must assist the Lead 
in carefully studying the site and appraising if modifica�ons and touch up are required. While carrying 
out these opera�ons, care should be taken that the repair, modifica�ons and touch up processes 
should be at par with the client's requirements and the desired specifica�ons of the project. 

b) Reconstruc�on and Modifica�on: Pre-installed decora�ve fi�ngs and pieces of furniture o�en act 
as barriers to door and window installa�on. These, with prior permission from the client,  must either 
be removed, or modified through reconstruc�on, so that the decora�on does not seem to be a 
mismatch with the door / window but enhances its look.

1.15.3 Remove all the Tools and Equipment from the Site

A�er comple�ng the work, the Assembler must always remember to gather all the tools and remove 
them from the site. This is to ensure that the site remains clean and unclu�ered a�er the work is 
completed. Such an a�tude reflects that the Assembler is not only a responsible person, but pays 
a�en�on small details and this creates a good impression on the client.

In order to gather the tools quickly, it is advisable for the Assembler to use a Nail Pouch, where he 
can place the small hand tools and fasteners. For the larger hand tools and vital tools, like the Power 
Drill and Hole Cu�er, a toolkit must be carried by the  Assembler to the site and back.

                                                              Fig. 1.15.3.1: Gather all the tools and equipment
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                                                      Fig. 1.15.3.2 :Tools should not be le� behind at the site and should be gathered    
           and placed in the 

1.15.4 Wipe the Installa�on and Clean the Work Area

            Fig. 1.15.4.1: The work area must be wiped and cleaned properly a�er comple�ng work

Cleaning must be done by wearing appropriate gloves and other PPE, as recommended by the Lead.

The responsibility of the Assembler does not end with project delivery. A�er comple�ng work at the 
site, the Assembler must not only wipe and clean the tools but the work area as well. In order to wipe 
the area, a so� piece of fabric must be used. Appropriate cleaning solu�ons, which are not corrosive 
and would not harm the work area, may be used with the wiping fabric. If a large area has to be 
wiped, a moping rod may be used.
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1.15.5 Remove the Debris and Dispose the Waste 
Appropriately a�er Work

Ÿ Use a broom to clear the saw dust from the area

Ÿ Dump all the wooden pieces in a plas�c bag and put it in the dustbin

A. Essen�als of Debris Removal:

Ÿ A�er installa�on is done, ensure that you clear all the debris or waste materials from the site

Ÿ Gather damaged nails or screws on the ground and remove from site

Ÿ Separate the recyclable wooden pieces from the waste par�cles 

Ÿ Check for sharp wooden bits on the floor and remove from site

B. Steps in debris removal and waste disposal:
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Ÿ Solid waste, once accumulated, must be labelled appropriately.

Ÿ Debris in a furniture workshop comprises wood and �mber splinters, saw dust, metal and glass 
sharps.

C. Appropriate Waste Disposal:

Ÿ Solid waste on the site mainly comprises debris and sharps.

Ÿ Sharps, if contaminated, must be autoclaved and deac�vated before disposing of into containers.

Ÿ Metal and Glass sharps are collected in appropriate sharp containers.

Ÿ Metal sharps are melted for recycling.

Ÿ Glass sharps are pulverized for recycling.

Ÿ Ferro-magne�c debris are separated using magne�c filters and treated according to their nature.

Ÿ Wood, �mber and saw dust can be either treated at Landfill or at the Incinerator.

                    Fig.1.15.5.1: Waste collec�on for sharp objects Fig. 1.15.5.2: Saw dust collector
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Unit 1.16 Standard Opera�ng Procedures

2. List SOPs for Door / Window Installa�on

1. Explain Standard Opera�ng Procedures

At the end of this unit, you will be able to:

Unit Objec�ves

1.16.1 Defining Standard Opera�ng Procedures

Commonly known as SOP, this is a set of stepwise instruc�ons to help Assemblers in carrying out 
rou�ne func�ons. Before one works on any rou�ne task, it is recommended that he / she refers to 
the relevant SOP first.

1.16.2 Lis�ng SOPs for Door / Window Installa�on

Although SOPs may vary between organiza�ons and their products, here are few general ones:

Ÿ For example, on outward opening windows, a restric�on fi�ng, like a Door Stop, should be 
installed to avoid damages by sudden gusts of wind.

Ÿ Any sub-sill, if required, should be such that there exists an protrusion of minimum 25 mm from 
the face of the building.

Ÿ Tolerances must be allowed for thermal expansion and contrac�on of framing materials.

SOPs for Door / Window Installa�on:

Ÿ The Assembler must inform the client of any enhancement that could be implemented due to 
obvious security problems.

1. The Assembler must confirm with the client if the door or the window would be inward or 
 outward opening.

3. Calcula�ng the manufacturing sizes

Ÿ The presence of pre-installed decora�ons, electrical wiring, telephone cable, etc. in the aperture 
must be noted. These should be routed around and not through the outer frame of the window / 
door.

Ÿ If bricks must be removed for installa�on, subsequent procedures for closing the cavity should be 
suggested.

2.  Assessing and measuring the aperture for suitability

Ÿ The Assembler must inspect the structural opening for apparent visual defects and suggest 
remedies to the client.

Understanding the customer's requirements

Ÿ Such allowances must also be provided for the door / window aperture and thickness of the sub-
sill material.
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Ÿ There should be at least two fixings on each jamb.

Ÿ Drainage

Ÿ Hardware fi�ngs

Ÿ Corner jamb fixings should be between 100 - 150 mm from the external corner.

Ÿ On windows and doors exceeding a width of 1800 mm, central head and sub-sill fixings should be 
provided.

Ÿ Thresholds

5. Structural loading requirements

4. Determining Performance and Special Requirements

6. Installa�on techniques

Ÿ No fixings should be less than 100 mm from the centre line of a mullion (ver�cal bar between the 
panes of glass in a window) or transom (strengthening crossbar above door or window).

Ÿ Cleaning Requirements

Ÿ Decora�on

Performance criteria and special requirements are involved with the following:

Ÿ Risk Assessment

For structural load requirements, it is recommended that the system supplier's instruc�ons must be 
followed. For example, if windows and doors are to be coupled, then the Assembler must follow the 
supplier's recommenda�ons in selec�ng the methods, look and posi�on of the coupling.

Ÿ Le�er plates

Ÿ Weather Resistance

Ÿ Side Panels

Ÿ Planning Permission

Ÿ Intermediate fixings should be at centres not exceeding 600 mm.
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Unit 1.17 Repor�ng and Documenta�on Skills

1. Apply requisite documenta�on as per organiza�on protocol

3. Discuss how to advise customer on any relevant maintenance requirements 

2. Demonstrate how to take note inputs/ feedback and assist in comple�on of documents 

At the end of this unit, you will be able to:

Unit Objec�ves

1.17.1 Assist in Requisite Documenta�on as per 
Organiza�on Protocol

Every organiza�on has a set of policies regarding documenta�on. It is the Assembler's responsibility 
to assist the lead in ge�ng the following documenta�on completed on �me:

Feedback received from client

Ÿ Annual Maintenance Card (if any) from client

Ÿ Daily Work Report

Apart from these, there may be other documents depending on the organiza�on and the kind of 
work.

Ÿ Task Comple�on Report

Ÿ Complaint Form from client

1.17.2 Take Note of Inputs/ Feedback and Assist in 
Comple�on of Documents
In case of assembling glass doors and windows, feedback is very significant. Good feedback helps the 
organiza�on improve the service provided. Moreover, implementa�on of good feedback earns the 
trust and respect of the customers.

Each organiza�on has a set of parameters on which customers share their feedback. Usually, a 
feedback form is given to the customers, which they fill in to share their opinions. 
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Here is a sample feedback form.

Fig. 1.7.2.1: Sample Feedback Form

1.17.3 Assist in Advising Customer on any Relevant 
Maintenance Requirements

Maintenance is defined as the process of preserving tools and equipment in good working condi�on. 
It is not enough to get doors and windows installed and then forget about them. Proper and periodic 
maintenance is required to protect doors and windows against effects of weather, rust, pests (like 
termites) as well as normal wear and tear over �me. Visual defects, like cracks, chipped off and flaky 
surfaces must also be taken care of. Maintenance includes cleaning with carefully selected solu�ons 
and pain�ng periodically with weather-resistant paint.

Maintenance requirements may vary, according to geographic loca�on (of client), type of door / 
window and other factors. Assemblers must assist the team in advising the customer of maintenance 
requirements and suggest schemes (like Annual Maintenance Scheme), which would be cost-effec�ve 
for the customer.
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Ÿ An Assembler must be well aware of the assembling and dismantling procedure of components for 
different products.

Ÿ Troubleshoo�ng is a systema�c and sequen�al approach to solve problems, used to detect and 
resolve issues in a unit or a system. 

Ÿ Before star�ng with the installa�on and assembling processes, an Assembler must thoroughly 
prepare for the same by organizing ad cleaning the work area, tools and equipment, as well as by 
assessing the site, by appraising the risks involved and taking appropriate measurements. 

Ÿ Currently, India is the 14th largest market in the world for the Furniture and Fi�ngs sector.

Ÿ An Assembler must follow safety standards and precau�ons to protect himself and the workplace.

Ÿ Glass doors and windows come with various types of fi�ng products and accessories, based on the 
need and taste of the consumer. 

Ÿ Know-how of marking, cu�ng glass, polishing, repairing rough edges etc. is essen�al for Assemblers.

Ÿ Most of the products used in the global Furniture & Fi�ngs industry are compliant with the below 
safety specifica�ons and standards.

Ÿ Utmost care should be taken to handle tools and equipment carefully on the finished surface.

Ÿ Alignment is defined as the arrangement of an object in a straight line or in correct rela�ve posi�ons. 

Summary

3. Observe different Hand tools

4. Observe different Power tools

1. Prepare a list of Marking Tools 

2. Prepare a list of tools required for measuring all dimensions for a simple four-legged table

5. Observe different types of Fasteners and Connectors

Ac�vity
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Notes
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 c) 90 degrees and 100 degrees

 b) Hole Cu�er Saw

Choose the Correct Op�on:

1. What other angle can be measured by the Miter Square?

 a)  90 degrees and 180 degrees

 b) 45 degrees and 135 degrees

 d) 60 degrees and 120 degrees

2. Which one of the following is NOT a cu�ng tool?

 a)  Marking Knife

 c) Sandpaper

 b) Disposable Latex Apron

 c) Safety Helmets

 d) Protec�ve Gloves

4. The diameter of a small hole can be measured using:

 a) Tap

 b) Inside Vernier Calliper

 d) Screwdriver

3. The __________ helps in protec�ng our hands from abrasions and cuts.

 a)      b) 

 d) Palm Sander

 c) Outside Vernier Calliper

5. Which of the following is used in boring and the crea�on of straight, clean holes?

 a)      b) 

 a) Safety Masks

Exercise
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Unit 2.3 How to Respond to an Emergency Situa�on

Unit 2.6 Health and Safety Prac�ces at Work Place

Unit 2.10 Procedure for Safe Disposal of Waste

Unit 2.14 Follow Safe Working Prac�ces at Work

Unit 2.1 Common Health and Safety Hazards in a Work Environment

Unit 2.8 Storage and Handling of Hazardous Substances

Unit 2.4 Poten�al Risks and Threats

Unit 2.2 Procedures for Safe Handling of Tools and Equipment

Unit 2.5 Organiza�onal Repor�ng Protocol

Unit 2.7 Poten�al Hazards and Risks Present at Furniture and Fi�ngs Related 
Workplace

Unit 2.9 Importance of Good Housekeeping

Unit 2.11 Safe Working Prac�ces in a Furniture and Fi�ngs Workplace
Unit 2.12 Deal with an Accident which Involves Human Life
Unit 2.13 Types of Personal Protec�ve Equipment and their Use

Unit 2.15 Different Risks Associated with Electrical Equipment

Unit 2.17 Causes of Fire, Types of Fire Ex�nguishers and Techniques
Unit 2.18 Various Types of Safety Signs

Unit 2.20 Importance of Safe Li�ing Prac�ces and Correct Body Postures
Unit 2.21 List of Names, Contact Details of all the People Responsible for Health 
and Safety in a Workplace

Unit 2.16 Preventa�ve and Remedial Ac�ons for Exposure to Toxic Materials

Unit 2.19 Basic First Aid Treatment relevant to the Condi�on

2. Ensure Health and 
Safety at Workplace

FFS/N8601
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Key Learning Outcomes

At the end of this module, you will be able to:

1. Recognise the common health and safety hazards in a work environment 

3. Demonstrate how to respond to an emergency situa�on

5. Apply health and safety prac�ces at work place

6. Iden�fy poten�al hazards and risks at furniture and fi�ngs related workplace

7. Discuss the storage and handling of hazardous substances

10. Discuss how to deal with an accident that involves human life

4. Iden�fy and assess poten�al risks and threats

11. Describe the different types of personal protec�ve equipment and their use

9. Discuss the procedure to be followed for safe disposal of waste

2. Discuss organiza�onal procedures for safe handling of tools and equipment

12. Demonstrate how to follow safe working prac�ces while at work

13. Iden�fy the different risks associated with the use of electrical equipment

14. Discuss the preventa�ve ac�ons to be taken in the case of exposure to toxic materials

15. Iden�fy the various causes of fire

16. Differen�ate between the different types of fire ex�nguishers

8. Explain the importance of good housekeeping

18. Iden�fy the various types of safety signs and recall their meaning

19. Discuss the appropriate basic first aid treatment relevant to the condi�on 

20. Analyse the importance of safe li�ing prac�ces and correct body postures

21. List the names and the contact details of all the people responsible for health and safety

17. Demonstrate the techniques of using the different fire ex�nguishers
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Unit 2.1 Common Health and Safety Hazards in a Work 
Environment

2. Explain occupa�onal hazards

At the end of this unit, you will be able to:

1. Differen�ate between risk, hazard and threat

3. Iden�fy the common health and safety hazards

Unit Objec�ves

Ÿ Simply put, a Hazard is simply a condi�on or a set of circumstances that present a poten�al for harm.

Ÿ The poten�al or imminent danger, that Risks and Hazards expose the concerned premises to. is 
known as Threat. For example, a person, who has the poten�al of blowing up a building, is a threat to 
that building and its inhabitants.

Ÿ Hazard is defined as a factor, which may cause harm to people and proper�es alike, like electricity, 
inflammable products, explosive material, corrosive chemical, using heavy ladders at workplace etc. 

1.  Iden�fying Hazards

2.  Assessing the Hazards

Ÿ The steps involved in Risk Management are:

3.  Controlling and mi�ga�ng Risks

Ÿ Risk is defined as the likeliness or the chance that a hazard can actually cause harm to somebody. For 
example, smokers of cigare�es run the risk of developing Cancer.

2.1.1 Difference between Risk, Hazard and Threat

Ÿ Occupa�onal Hazards are caused by the following:

Ÿ Any job role and any occupa�on in this world involve some hazards, in varying severity. These are 
called Occupa�onal Hazards.

2.1.2 Explaining Occupa�onal Hazards

A. Hazardous Working Ambience B. Hazardous Behaviour and Acts

Unsafe and unguarded machinery and tools Using unsafe and unguarded machinery and 
tools

Hazardous and unmonitored processes Neglec�ng safety guidelines while working

Inappropriate and inadequate ven�la�on Ignoring the Instruc�on Manual or Direc�ons 
for Use
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A. Hazardous Working Ambience B. Hazardous Behaviour and Acts

Inappropriate and inadequate illumina�on Unsafe li�ing, loading, staging, assembling 
and installing 

Inappropriate and unsafe dress Not adop�ng the prescribed ergonomic 
postures

Handling Personal Protec�ve Equipment 
(PPE) and dysfunc�onal Safety Devices 

¡ Irritant

Ÿ Results in physical harm or injuries 

Ÿ On the basis of effects on individuals, Occupa�onal Hazards can be broadly categorized into: Health 
and Safety Hazards. 

Ÿ Results in illness physical harm

Ÿ Apart from the ones men�oned above, Hazards can also be categorized on the basis of the Source of 
Energy.

Ÿ Examples of Health Hazards are:

¡ Carcinogenic factors

¡ Corrosive

¡ Factors that may lead to chronic and adverse effects on one's health

¡ Spills on floors

¡ Toxic

Ÿ Examples of Safety Hazards are:

¡ Tripping hazards like loose cords and clu�ered workplace

¡ Working from high or raised areas like ladders, cranes, scaffolds, roo�ops etc.

¡ Unsafe and unguarded machinery and their moving parts

¡ Electrical hazards like live wires, lack of earthing, loose cables, frayed cords, wet and poorly 
insulated devices, etc.

¡ Inadequate space

Health Hazard

Ÿ Lead to measurable changes in the exposed individual, which are understood by signs and symptoms

Safety Hazard

Ÿ Affect the safety of individuals, usually having an injury or immediate fatality as the result of an 
incident

Other Hazards

2.1.3 Common Health and Safety Hazards
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¡ Biological

¡ Chemical

¡ Ergonomic

¡ Physical

¡ Psychosocial

Biological - These hazards are associated with working with animals, plants and their products, as well as 
contagious or infec�ous materials. Examples are:

Ÿ Bacteria, Fungi and Viruses

Ÿ Human and animal waste

Ÿ The types of hazards, according to the Source of Energy, are:

Ÿ Insect bites

Chemical - These hazards occur, if, the inherent proper�es of materials  pose harm to animal life, 
property or the environment as a whole. Severity of chemical hazards depends on the dosage and 
amount of the harmful components in a given chemical. Typical examples are:

Ÿ Body fluids like Blood, Saliva, Sweat and Semen

Ÿ Chemicals in unlabelled container

Ÿ Various types of cleaning products, chemical agents, solvents, solu�ons, paints, acids, etc.

Ÿ Vapours and fumes resul�ng from welding and gas cu�ng opera�ons, as well as from strong solvents 
and solu�ons

Ÿ Insec�cides and pes�cides

Ÿ Harmful gases like CFCs, Acetylene, Carbon Monoxide, Sulphur Monoxide, Propane, Helium

Ergonomic - These hazards occur, when the nature of work, body postures and working condi�ons exert 
strain on one's body. Common examples are:

Ÿ Exer�on of excessive force

Ÿ Inappropriately set up worksta�ons and seats

Ÿ Radia�on

Ÿ Excessive mechanical vibra�on

Physical - These hazards result from natural disasters, like earthquakes, floods, storms, etc., which cause 
massive loss of life and property. The hazardous factors are generally:

Ÿ Extreme temperatures (extremely high or low)

Ÿ Repe��ve and exhaus�ve movement

Ÿ Frequent li�ing by inappropriate techniques

Ÿ Noise

Ÿ Dust and Debris
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Psychosocial - These hazards mainly result from stress in one's social and professional life. These include:

B.  Spot out the hazards associated with each step by asking ques�ons like:

Ÿ Excessive workload

Ÿ Poor work rela�ons

Ÿ Sexual Harassment

Ÿ Grapevine gossips

Ÿ Lack of respect at workplace

Hazard Preven�on and Control

Iden�fica�on implies that the job is half done. In order to take adequate precau�onary measures against 
hazards, one needs to iden�fy the hazards commonly found in the workplace. The common methods of 
hazard iden�fica�on are:

Ÿ Job Hazard Analysis (JHA) 

¡ This is a popular technique to iden�fy the perils associated with specific tasks ina  job role, in 
order to  lessen the risk of injuries to employees.

Ÿ Violence at workplace

Let us understand the concept with the help of an example, where JHA is being conducted on Carpentry 
work.

A.  Divide the en�re job role into small tasks or steps

Ÿ Lack of flexibility at workplace

¡  The steps involved in successfully conduc�ng JHA are:

Ÿ What would be the consequences if the task went wrong?

Ÿ How could the task go wrong?

Ÿ What can go wrong with this task?

Ÿ What are the other contribu�ng factors?

Ÿ What are the chances that this hazard will take place?

Steps Hazards Associated Recommenda�ons

1. Loading job with tools and 
equipment

2. Framing and Sheathing

3. Prepping up and Pain�ng
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C.  Review and discuss the scope of the hazards with the employees, who would actually do the tasks 
 on hand

D. Find out strategies and ways to mi�gate or avoid the hazards

E. Review and revise the JHA periodically
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Unit 2.2 Procedures for Safe Handling of Tools and Equipment

1. Iden�fy ways to adhere to relevant occupa�onal safety policies while handling sharp tools

At the end of this unit, you will be able to:

Unit Objec�ves

 1. Keep the cu�ng edge of the chisel sharp to avoid slipping. 

 3. Hold a chisel with a tool holder if possible.

b)  Safety Policies while handling Files and Rasps:

 1. Do not use a file as a pry bar, hammer, screwdriver or chisel.

Sharp tools must be specifically handled with care. Few occupa�onal safety policies while handling sharp 
tools are:

a)  Safety Policies while handling Chisels:

 4. Clamp a small work piece in a vise and chip towards the sta�onary jaw when working with a 
  chisel.

 2. When using a file or a rasp, grasp the handle in one hand and the toe of the file in the other.

 2. Do not use chisels with damaged ferrules.

 3. Do not hammer on a file.

c) Safety Policies while handling Knives:

 9.  Do not pick up knives by their blades.

 3.  Do not use knives with dull blades.

 7.  Do not use knives with broken or loose handles.

 10.  Carry knives with their �ps pointed towards the floor.

 2.  Store knives in knife blocks or in cover a�er use.

 1.  When handling knife blades and other cu�ng tools, direct sharp points and edges away from 
  you.

 4.  Do not use honing steels that do not have disc guards.

 5.  Do not use sharp tools as toys.

 8.  Do not use knives as screwdrivers, pry bars, can openers or ice picks.

 6.  Use knives for the opera�on for which they are named.

2.2.1 Relevant Occupa�onal Safety Policies while 
Handling Sharp Tools
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 5.  Use the locking clip on the snips a�er use.

e)  Safety Policies while handling Snips:

 2.  Do not use a saw that has blunt saw blades.

 4.  Do not carry a saw by the blade.

 3.  Keep the blade aligned by �ghtening the nut and bolt on the snips.

 4.  Do not use snips as a hammer, screwdriver or pry bar.

 1.  Wear safety glasses / goggles and protec�ve cut-resistant gloves while using snips to cut

d)  Safety Policies while handling Saws:

 3.  Keep hands and fingers away from the saw blade while using the saw.

 8.  While opera�ng scroll saws, stop the machine before removing scrap pieces from the table.

 6.  Do not use circular saws, radial saws or jointers if they do not have guards on the saw blade.

 9.  Clamp the workpiece while using a hole saw.

 10. Do not use saw without teeth se�ng.

 2.  Do not use straight cut snips to cut curves.

 7.  Keep control of saws by decreasing downward pressure at the end of the stroke.

 1.  Do not use an adjustable blade saw such as a hacksaw, coping saw, and keyhole saw or bow saw, 
  if the blade is not taut.

 5.  While using a handsaw, hold the work piece firmly against the worktable.

 11.  Always use a saw with sharpened teeth.

   materials.
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Unit 2.3 How to Respond to an Emergency Situa�on

3. Apply first aid ac�vi�es in case of any accident

At the end of this unit, you will be able to:

1. Demonstrate how to evaluate the Emergency

2. Prac�se how to handle the Emergency

Unit Objec�ves

Ÿ One must help the dispatcher by answering his / her ques�ons and providing the dispatcher with the 
accurate loca�on and nature of emergency.

Ÿ One must assess the immediate threats, for example, in case a person is severely injured from a 
running machine, the machine must be turned off immediately to prevent others from ge�ng hurt as 
well.

An Emergency can be defined as “a serious, unexpected, and o�en dangerous situa�on requiring 
immediate ac�on.” Responding to an Emergency situa�on, while working at the site, involves the 
following:

Ÿ One must remain calm and composed during an emergency situa�on because stress during an 
emergency complicates things and confuses a person.

Ÿ One must look for addi�onal help by calling up the emergency toll free number, which would help the 
caller reach an official or 'dispatcher'.

Ÿ It is recommended that one should call from a GPS equipped phone, so that the dispatcher is able to 
track the loca�on, even if the caller is unable to speak.

Ÿ One must cri�cally and ra�onally think and evaluate the severity of the emergency and determine, 
what requires to be done on immediate basis.  

Ÿ The emergency dispatcher aims at providing immediate and appropriate help, depending on the 
nature and degree of emergency.

Ÿ One must determine the nature of the emergency, i.e. if it is a medical, mental health or behavioural 
emergency.

2.3.1 Evalua�ng the Emergency

Ÿ One must move farther from the emergency spot and help others do the same.

Ÿ Secondary Hazards must be eliminated or mi�gated, at least. For example, a car accident involves the 
risk of a violent explosion and fire outbreak resul�ng from spilled fuel.

Ÿ Extremely high casual�es must be reported to the Occupa�onal Health and Safety Commi�ee 
(OHSC).

Ÿ Evacua�on Plans must be adopted and Escape Routes must be taken.

Ÿ One must help the other vic�ms and take appropriate measures to help the specially - abled ones.

Ÿ One must never feel guilty if nothing can be done to help the others.

2.3.2 Handling the Emergency
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Ÿ Once the emergency team arrives, it must be provided with all required and relevant informa�on.

Ÿ A First Aid kit must be used, wherever applicable.

Ÿ In case nothing can be done to mi�gate the severity of the situa�on, one must provide support to the 
others by comfor�ng them, inquiring about their medical history, no�ng events as they occur, etc. 
These informa�on may prove crucial for the emergency response team.

Ÿ One must try reviving a seemingly unconscious vic�m by rubbing the chest, pinching the earlobes, 
providing Cardiopulmonary Resuscita�on (combina�on of chest compression and ar�ficial 
respira�on)

Ÿ Only the emergency services can properly handle and move such vic�ms.

Ÿ One must avoid moving a severely injured vic�m and provide only the basic first aids. 

Ÿ First Aid is an emergency care or treatment given to an ill or injured person before regular medical aid 
can be obtained.

Ÿ Before administering First Aid to a vic�m, one must check the category and degree of emergency and 
then apply the techniques duly.

¡ Ask yourself the following ques�ons:

¡ What happened exactly?

¡ What is the category and nature of the emergency?

¡ What is the casualty?

¡ Stop and look at the scene and the person before responding. 

¡ Is the scene safe for you to enter?

¡ Is the accident fatal for the vic�m?

¡ Is anyone else available at the place to help?

Ÿ Do the following if the vic�m is conscious and injury is not fatal:

¡ Administer appropriate care and technique.

¡ Ask for the vic�m's consent to administer first aid.

¡ Put on appropriate PPE, if possible.

Ÿ Fetch the AED (Automated External Defibrillator) and use it, along with Ar�ficial Respira�on. 

¡ Conduct a thorough check for undetected injuries.

Ÿ If the vic�m is unconscious, try reviving the person by addressing him / her, rubbing shoulders, hands 
or the sole of feet.

¡ Interview the vic�m to ask basic medical ques�ons, so that accurate informa�on may be 
provided to the Emergency Medical Team, once it arrives.

2.3.3 Undertake First Aid Ac�vi�es in Case of 
any Accident
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Unit 2.4 Poten�al Risks and Threats

At the end of this unit, you will be able to:

1. Iden�fy and evaluate the poten�al risks and threats associated with the job role

Unit Objec�ves

b)  Controlling Poten�al Risks

Once the hazards are iden�fied and the severity of the associated risks assessed, the risks must be 
controlled and mi�gated using appropriate strategies and programs. The various popular Risk Control 
Strategies are:

Ÿ Risk Avoidance
Ÿ Risk Transfer

Ÿ Risk Defence

Ÿ Risk Reten�on
Ÿ Risk Elimina�on

Ÿ Risk Mi�ga�on

a) The Risk Assessment Matrix

¡ Severity: Negligible, Marginal, Cri�cal and Catastrophic

Ÿ It is a good industrial prac�ce to assess the severity and likeliness of risks, before undertaking a 
par�cular project or assignment.

Ÿ This can be successfully understood from a Risk Assessment Matrix or Risk Matrix.

Ÿ Risks can be evaluated from the below parameters:

¡ Likeliness: Rare, Unlikely, Possible, Likely and Certain

2.4.1 Iden�fy and Evaluate Poten�al Risks and Threats
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Ÿ Risk Mi�ga�on - This strategy calls for reducing the impact of risks in a given opera�on or process, in 
case the vulnerable areas of the process get affected. 

Ÿ Risk Elimina�on - This strategy can be implemented by adop�ng suitable measures to curb the 
severity of a given risk. This can be accomplished by fixing a vulnerability or weakness in the 
organiza�on that exposes the organiza�on and its opera�ons to the risk. Compensatory control 
systems are set up to either mi�gate the probability of the weakness, at its very root, or lessening the 
severity of its impact.

Ÿ Risk Avoidance - This involves aver�ng a par�cular risk by discon�nuing a given opera�on or process 
and replacing it with a safer op�on. Ex - A Power Drill with frayed cords may be replaced with a new or 
repaired one.

Ÿ Risk Transfer - This strategy involves transferring risks to other related areas in order to distribute the 
chances of loss equally or propor�onately, so that one par�cular area does not get affected. Ex - In 
Financial Management for an organiza�on, its funds are invested into mul�ple projects involving 
varying degrees of risks, so that the losses (if any) incurred with one investment op�on can be offset 
with the profits earned from the remaining. This is called “Risk Distribu�on or Transfer”. 

Ÿ Risk Reten�on - Under this strategy, the risk associated with a given process is accepted and retained 
in the organiza�on. The organiza�on takes appropriate measures, in advance, to compensate for and 
finance the loss associated with the risk. This strategy typically involves two aspects - Risk Reten�on 
with prior knowledge and Risk Reten�on without prior knowledge. 

Ÿ Risk Defence - This involves implemen�ng safeguards and protec�on methods to eradicate or lessen 
uncontrolled risk. Ex - Using Personal Protec�ve Equipment (PPE) while encountering hazardous 
opera�ons.
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Unit 2.5 Organiza�onal Repor�ng Protocol

At the end of this unit, you will be able to:

1. Iden�fy and report any hazards / poten�al risks /  threats to supervisors

Unit Objec�ves

Ÿ Discussing the issue at a team mee�ng

While iden�fying and repor�ng a hazard / poten�al threat / poten�al risk, one must describe the 
following:

Repor�ng an accident / incident to an authorized person can be best done with the help of the Hazard 
Repor�ng form. The common format of the Hazard Repor�ng form is given below:

Details Required:

Hazards and poten�al risks / threats can be iden�fied and then reported to supervisors or other 
authorized persons in the following ways:

Ÿ Verbally repor�ng to supervisor or authorized persons

Ÿ Filling up and presen�ng a Hazard Report form

Ÿ Nature and loca�on of the hazard

Ÿ Who it was reported to

Ÿ What ac�on was taken

Ÿ Whether it was fixed

Part A: To be completed by the Assembler

Ÿ Date of filling up the form

Ÿ Time of incident / accident

Ÿ Supervisor / Lead Name

Ÿ Work Loca�on / Address

Ÿ Descrip�on of the hazard / what happened (Includes area, task, equipment, tools and people 
involved) 

Part B: To be completed by the Supervisor / Lead

Details Required:

Ÿ Ac�ons taken / measures adopted (Iden�fy and devise ac�ons to prevent further injury, illness and 
casualty)

Ÿ Name of Assembler

Ÿ Possible solu�ons to prevent recurrence (Sugges�ons)

Ÿ Results of Inves�ga�on (Comment on if the hazard is severe enough to cause an injury and men�on 
the causes of the incident / accident)

2.5.1 Iden�fy and Report any Hazards and Poten�al Risks/ 
Threats to Supervisors
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Fig.2.5.1.1: Sample Hazard Repor�ng Form
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Unit 2.6 Health and Safety Prac�ces at Work Place

2. Inspect and check the worksite for any possible health and safety hazards

4. Iden�fy and follow appropriate procedure in case a of fire emergency

At the end of this unit, you will be able to:

3. Demonstrate how to handle all required tools, machines, materials 

1. Discuss how to work safely at all �mes, complying with health and safety legisla�on

Unit Objec�ves

Ÿ Ensure that appropriate Fire Ex�nguishers are available on all the floors of the workplace

Ÿ Ensure that all emergency route maps are on display, in publicly accessible places, on all floors of the 
workplace

Ÿ Follow company policy and procedures for dealing with security risks in your workplace

Ÿ Ask your lead how you may retrieve PPE and the guidelines on maintaining and storing the same

Ÿ Stay aware that confined spaces must bear appropriate signs, to restrict claustrophobic people from 
accessing them

Ÿ Learn and abide by Company policies and procedures for making sure that security will be maintained 
when you go on your breaks and when you finish work

2.6.1 Work Safely at all Times, Complying with Health and 
Safety Legisla�on

Ÿ Appoint a Safety Supervisor in the workshop

Ÿ Develop a daily checklist for all areas, looking out for possible hazards

Ÿ This Safety Supervisor will stay responsible for checking the worksite for poten�al health and safety 
hazards

2.6.2 Check the Worksite for any Possible Health and 
Safety Hazards

a)  Hammer:

 3.  Do not strike a hardened steel surface, such as a cold chisel, with a claw hammer.

Below are the safe handling prac�ces for few selected hand tools, power tools and other equipment:

 1.  Use a claw hammer for pulling nails and driving nails.

 2.  Do not strike nails or other objects with the cheek of the hammer.

2.6.3 Handle all Required Tools, Machines and Materials
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b) Screwdriver:

 4.  Use an awl, drill or a nail to make a star�ng hole for screws.

 6.  Do not use a screwdriver as a punch, chisel, pry bar or nail puller.

 8.  Do not use a screwdriver if your hands are wet, oily or greasy.

 9.  Do not use a screwdriver to test the charge of a ba�ery.

 1. While clamping a long workpiece in a vise, support the far end of the work piece by using an 
  adjustable pipe stand, saw horse or box.

 3.  Do not use a vise that has worn or broken jaw inserts, or has cracks or fractures in the body of the 
  vise.

 3.  Do not use compressors if their belt guards are missing. Replace belt guards before use.

 2.  Do not hold the work piece against your body while using a screwdriver.

 4.  Do not strike one hammer against another hammer.

 5.  Do not use a hammer if your hands are oily, greasy or wet.

 6. Do not use a hammer as a wedge, a pry bar or for pulling large spikes.

 7.  Use only a sledge-type hammer on a striking face wrench.

 1.  Always match the size and type of screwdriver blade to fit the head of the screw.

 3.  Do not put your fingers near the blade of the screwdriver when �ghtening a screw.

 5.  Do not force a screwdriver by using a hammer or pliers on it.

 7.  Use a screwdriver that has an insulated handle for electrical work.

 10. When using a spiral ratchet screwdriver, push down firmly and slowly.

c) Vises:

 2.  Posi�on the work piece in the vise so that the en�re face of the jaw supports the work piece.

 4.  Do not slip a pipe over the handle of a vise to gain extra leverage.

 1.  Do not point a compressed air hose at bystanders or use it to clean your clothing.

d) Pneuma�c Tools:

 2.  Do not use tools that have handles with burrs or cracks.

 4.  Turn the tool "off" and let it come to a complete stop before leaving it una�ended.

 5.  Disconnect the tool from the airline before making any adjustments or repairs to the tool.

 6.  Engage posi�ve locks on hoses and a�achments before use.

 7.  Shut off pressure valve and disconnect airline when not in use.

 8.  Tag damaged or defec�ve pneuma�c tools "Out of Service" to prevent usage of the tool by other 
  employees.

e)  Scaffolding:

 1.  Follow the manufacturer's instruc�ons when erec�ng the scaffold.

 2.  Do not work on scaffolds outside, during stormy or windy weather.

 3.  Do not climb on scaffolds that wobble or lean to one side.

 4.  Ini�ally inspect scaffold prior to moun�ng. Do not use a scaffold if any pulley, block, hook or 
  fi�ng is visibly worn, cracked, rusted or otherwise damaged. Do not use a scaffold if any rope is 
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  frayed, torn or visibly damaged.

 5.  Do not use any scaffold tagged "Out of Service."

 15.  Do not lean out from the scaffold. Do not rock the scaffold.

 18.  Do not move a mobile scaffold with anyone on the scaffold.

 9.  Do not walk or work beneath a scaffold unless a wire mesh has been installed between the 
  midrail and the toe board or planking.

 6.  Do not use unstable objects such as barrels, boxes, loose brick or concrete blocks to support 
  scaffolds or planks.

 14.  Keep both feet on the decking. Do not sit or climb on the guardrails.

 10.  Use safety belts and lanyards when working from scaffolds that are higher than 10 feet and that 
  do not have top and mid-guard rails.

 7.  Do not use a scaffold unless guardrails and all flooring are in place.

 16.  Keep the scaffold free of scraps, loose tools, tangled lines and other obstruc�ons.

 11.  Do not climb the cross braces for access to the scaffold. Use a ladder.

 13.  Do not slide down cables, ropes or guys used for bracing.

 12.  Do not jump from, to, or between scaffolding.

 19.  Lock and chock wheels on rolling scaffolds before using.

 17.  Do not throw anything "overboard" unless a spo�er is available. Use debris chutes or lower 
  things by hoist or by hand.

 8.  Level the scaffold a�er each move. Do not extend adjus�ng leg screws more than 12 inches.

2.6.4 Follow Appropriate Procedure in Case a of 
Fire Emergency

Dos Don'ts

Switch off the isola�on switch to stop the 
electric supply. This will prevent the spreading 
of fire.

waste - oil soaked co�on or oil, near the 
brazing or electrical points. These are highly 
inflammable and even a small spark may start a 
fire.

Do not place combus�ble items like co�on

Use a wooden s�ck to switch off the isola�on 
switch to protect yourself from an electric 
shock.

Do not keep the LPG cylinder's regulator 
switched on.

Check electrical sockets and switches to ensure 
there are no loose wires.

Do not use water on electrical fires.

Use appropriate Fire Ex�nguishers to put out 
Fire.

Do not panic.
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Unit 2.7 Poten�al Hazards and Risks Present at Furniture 
and Fi�ngs Related Workplace

At the end of this unit, you will be able to:

1. Iden�fy the poten�al hazards and risks associated with furniture and fi�ngs workplace

Unit Objec�ves

For Assemblers in glass door / window installa�on, hazards and risks are mainly associated with glass 
splinters, broken edges and sharps.

2.7.1 Poten�al Hazards and Risks present at Furniture 
and Fi�ngs Workplace

Potential Risk / Hazard Caused When Risk Level

Flying glass pieces and 
splinters

Cutting, grinding or polishing 
glass

High

Cuts with sharp tools
Cutting glass, cutting wooden 
/ metal frames, etc.

Moderate to High

Chemical or other hazardous 
material exposure

Cleaning, polishing or 
finishing

Moderate to High, 
depending on toxicity

Electrocution Using Power Tools High 

Falling from height
Working at a height during 
installation 

Moderate to High

Bumps, slips and trips from 
wires, heavy machines and 
tools

General operations on site Low to moderate
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Unit 2.8 Storage and Handling of Hazardous Substances

1. Discuss and demonstrate the storage and handling processes of hazardous substances

At the end of this unit, you will be able to:

Unit Objec�ves

Ÿ Contaminated sharps must be autoclaved and inac�vated before storing for disposal.

Ÿ All storage containers must be appropriately and accurately labelled.

Ÿ Closed Sharp boxes must not be stored for more than 30 days.

B. Chemicals

A. Biological

Ÿ Infec�ous and poten�ally infec�ous materials must be inac�vated by bleaching or Autoclave 
Steriliza�on during storage and before disposal.

Ÿ Sharps waste (including metal lancets, hypodermic needles, scalpel blades, medical instruments 
for cu�ng and piercing), used and unused, must be placed in red sharp boxes.

Ÿ Infec�ous waste must be inac�vated within 24 hours and marked with “Biohazard” symbol.

Ÿ Appropriate PPE must be worn or used while procuring, handling and disposing of infec�ous 
materials.

Ÿ Non-infec�ous biological waste do not need inac�va�on but must be put away separately in 
biological waste box, lined with red garbage bag

Ÿ Sharps boxes must be closed, when they get 3/4 full.

Ÿ Penetra�on-resistant gloves must be worn for handling and storing contaminated sharps.

Ÿ Non-infec�ous biological waste include used but uncontaminated laboratory utensils, disposable 
clothing and gloves

Special care must be taken while handling and storing hazardous substances. In case of doubts, the 
Assembler must refer to the relevant SOPs, organiza�onal policies or ask the lead. 

Ÿ One must read all informa�on stated in the Material Safety Data Sheet (MSDS), before handling 
chemically toxic materials, so that the user is aware of the hazards involved and the necessary 
precau�ons

Ÿ One must ensure that incompa�ble materials (like Acetone and concentrated Nitric Acid, Molten Wax 
and Water) are stored and used separately.

Ÿ To avoid destruc�on of containers, corrosive chemicals must never be stored in containers made of 
inappropriate materials.

Ÿ Any incident of damaged container or illegible label must be reported to the concerned authority.

Ÿ Containers of corrosive and toxic materials must be closed �ghtly.

2.8.1 Storage and Handling of Hazardous Substances
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Ÿ Chemicals that produce a lot of fumes must be used carefully, enclosed in a  Fume Hood.

Ÿ Flammable liquids must be only heated in a flask fi�ed with a Reflux Condenser; they must never be 
heated in open containers over open flames.

Ÿ Flammable chemicals like alcohol, benzene, gasoline, Carbon disulphide, etc. must be handled only 
a�er turning off all sources of flame (burners, ovens, heaters, etc.)

Ÿ One must keep emergency eye wash solu�ons handy.

Ÿ All chemicals must be treated as a poten�al toxin and hence, one must keep appropriate an�dotes 
nearby.

Ÿ Containers must be labelled with "Flammable" sign.

Ÿ The labelling comprises the following informa�on:

¡ Name of the flammable material

Ÿ Flammable materials must be contained, stored or transported in vapour-proof, metal or plas�c 
containers and must be equipped with welded seams, spark / flame arrestors, pressure release 
valves, spring closing lids with spout covers, etc.

¡ Precau�ons to be taken, like the fact that the container should be kept away from open flames, 
spark and other sources of igni�on

Ÿ Storage and transporta�on containers for flammable substances must remain closed, when not in 
use.

Ÿ Flammable gas cylinders must be stored in a separate room

Ÿ Cylinders must be fi�ed with appropriate valves so that they do not run the chances of leakage

C. Combus�ble and Explosive 

Ÿ Appropriate PPE must be worn while handling toxic and corrosive chemicals.

Ÿ One must never consume anything while handling toxic chemicals and can do so only a�er thoroughly 
cleansing oneself with appropriate soap and solu�ons.

Ÿ While working with acids, one must wear acid resistant chemical gloves and clothing.

Ÿ Ethers must not be kept open and exposed to open air, because, this would create peroxides, which 
are highly unstable and may lead to violent explosions.

Ÿ Care must be taken that the flammable material does not react with the container material.

Ÿ Appropriate PPE, like disposable gloves (generally lead-lined latex or nitrile gloves) and close-toed 
shoes must be worn while handling radioac�ve materials.

Ÿ Dilu�on of acids must be done very carefully, by gradually s�rring the concentrated acid into the 
water.

¡ Disclaimer that the contents are flammable

Ÿ Compressed gases must never be stored along with or near bulk storage containers for flammable 
materials.

Ÿ Pieces of wood, straw and hay, saw dust, paper, cardboard etc. must be cleared off as soon as they are 
procured during the Furniture & Fi�ngs opera�ons.

Ÿ Adequate care must be adopted to ensure that the en�re work area is a non-smoking zone.

Ÿ Parts of the cylinder, like valves, hoses and container, must be checked regularly for damages.
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Unit 2.9 Importance of Good Housekeeping

At the end of this unit, you will be able to:

1. Describe Housekeeping

2. Explain the Dos and Don'ts of Housekeeping

3. Discuss the importance of good housekeeping

Unit Objec�ves

Housekeeping, in a furniture & fi�ngs workshop, is the process of cleaning and maintaining the 
workplace / site as well as the various tools and equipment. Good and safe housekeeping prac�ces help 
in keeping the workplace organized, thus boos�ng produc�vity and also minimising hazards.

2.9.1 What is Housekeeping?

 4.  Return tools to their storage places a�er use.

 2.  Keep walking surfaces of elevated working pla�orms, such as scaffolds, clear of tools and 
  materials that are not being used.

Housekeeping, in a furniture & fi�ngs workshop, is the process of cleaning and maintaining the 
workplace / site as well as the various tools and equipment. Good and safe housekeeping prac�ces help 
in keeping the workplace organized, thus boos�ng produc�vity and also minimising hazards.

 1.  Sweep up shavings from around equipment such as drill presses, lathes or planers by using a 

Dos:

  broom and a dustpan.

 3.  Do not use gasoline for cleaning purposes.

 3.  Remove protruding nails or bend them down into the lumber by using a claw hammer.

 2.  Do not block or obstruct stairwells, exits or accesses to safety and emergency equipment, such 
  as fire ex�nguishers or fire alarms.

Don'ts:

 1.  Do not place material such as boxes or trash in walkways and passageways.

2.9.2 Dos and Don'ts of Housekeeping

Good housekeeping helps in avoiding accidents like:

Ÿ Bumping against una�ended objects on raised pla�orms

Ÿ Tripping over and stumbling across loose objects on clu�ered floors, stairs and pla�orms

Ÿ Ge�ng punctured, scratched or cut with sharps, jagged edges, unsheathed cu�ng tools, protruding 
nails, etc.

Ÿ Fire outbreak

Ÿ Ge�ng burnt with corrosive chemicals

Ÿ Slipping on wet, dirty and greasy surfaces

2.9.3 Importance of Good Housekeeping
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Unit 2.10 Procedure for Safe Disposal of Waste

At the end of this unit, you will be able to:

1. Demonstrate how to ensure safe handling and disposal of waste and debris

Unit Objec�ves

Housekeeping, in a furniture & fi�ngs workshop, is the process of cleaning and maintaining the 
workplace / site as well as the various tools and equipment. Good and safe housekeeping prac�ces help 
in keeping the workplace organized, thus boos�ng produc�vity and also minimising hazards.

2.10.1 Ensure Safe Handling and Disposal of Waste and 
Debris
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Unit 2.11 Safe Working Prac�ces in a Furniture and Fi�ngs 
Workplace

3. Analyse and follow agreed work loca�on procedures during an emergency 

1. Ensure that health and safety instruc�ons applicable to the work place are being followed

At the end of this unit, you will be able to:

2. Assess and follow manufacturers' instruc�ons and job specifica�ons rela�ng to safe use of 
 materials 

Unit Objec�ves

Ÿ Ligh�ng should be adequate in all areas and replacement bulbs should be kept handy

Ÿ Ensure that all manual cu�ng tools must be honed in advance, because blunt tools can slip and lead 
to deep cuts

Ÿ Ensure that, while using cu�ng tools, the direc�on of cu�ng is always away from your body

Ÿ Arrange for frequent Safety Drills and Trainings for employees to promote safety awareness

Ÿ Have clear idea of how much authority and responsibility you have to deal with security risks, 
including your legal rights and du�es

Ÿ Learn and abide by company policies and procedures for maintaining security while you work

2.11.1 Ensure that Health and Safety Instruc�ons 
are Followed

Ÿ Ensure that all chemicals, placed on display shelves, must be used only a�er referring to the relevant 
MSDS (Material Safety Data Sheets) or Instruc�on Manuals

Ÿ Loosely fi�ed clothes must be completely avoided because the loose ends may get caught in powered 
machinery and tools and may be fatal

Ÿ Ensure that you read the Instruc�on Manual / Direc�ons for Use thoroughly before handling powered 
tools and equipment.

2.11.2 Follow Manufacturers' Instruc�ons and Job 
Specifica�ons Rela�ng to Safe Use of Materials 

Ÿ An Assembler must abide by the agreed work loca�on procedures, in case of emergencies and 
accidents.

Ÿ Emergency procedures and related protocols vary according to the work loca�ons and the nature of 
work. 

2.11.3 Follow Agreed Work Loca�on Procedures during 
Emergency
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Ÿ An Assembler, on joining, must be adequately briefed on the Occupa�onal Health Hazards and the 
procedures to deal with the same.

Ÿ Each case of emergency and accident must be reported appropriately, to concerned authority, by 
filling up relevant forms.

Ÿ Any incident of an unlabelled chemical bo�le, or waste container, or illegible label, must be reported 
to the supervisor or concerned authority immediately.

Ÿ All agreed work loca�on procedures must be standardized and laid down under Standard Opera�ng 
procedures, commonly known as SOPs, for general access.

Ÿ Usage of First Aid kit and Fire Ex�nguishers must be reported to concerned authority a�er each use.
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Unit 2.12 Deal with an Accident which Involves Human Life

2. Discuss emergency and evacua�on procedures in case of accidents, fires, natural calami�es

4. Demonstrate how to free a person from electrocu�on

At the end of this unit, you will be able to:

3. Demonstrate correct rescue techniques applied during fire hazard

6. Discuss how to par�cipate in emergency procedures

5. Demonstrate how to respond promptly and appropriately to an accident situa�on

1. Discuss methods of accident preven�on in the work environment

Unit Objec�ves

Ÿ Using health and safety procedures - Ergonomic prac�ces, use of PPE, hygiene and importance of 
good housekeeping prac�ces must be promoted among workers.

Ÿ Training in health and safety procedures - One must be trained in the industrial health and safety 
procedures through drills and training sessions. Apart from the procedures popular in the industry, 
every organiza�on has its own set of procedures and protocols, laid down and standardized in the 
form of Standard Opera�ng Procedures (SOPs). 

One must stay aware on and updated about the various methods of accident preven�on in the work 
environment. Few of these are:

Ÿ Use of equipment and working prac�ces- Proper use, storage and maintenance of PPE, as well as 
medically recommended li�ing, carrying and transpor�ng prac�ces must be taught and promoted 
among workers. 

Ÿ Safety no�ces, advice and instruc�ons from colleagues and supervisors- Workers must always keep 
their eyes open, so that they do not miss out safety no�ces, advice and instruc�ons being circulated 
around them. Such safety no�ces, plans and instruc�ons are o�en displayed for general public access 
at prominent and common places at workplace.

2.12.1 State Methods of Accident Preven�on in the 
Work Environment

Ÿ Enough exits and routes must be there for all people to escape

The emergency and evacua�on procedures are:

Ÿ A clear passageway must be present to all escape routes.

Ÿ Signage like escape routes should be clearly marked.

Ÿ Emergency doors, that open easily, must be present.

a) For Fire Outbreak:

2.12.2 Follow Emergency and Evacua�on Procedures 
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b) For Natural Calami�es / Disasters:

Flood and Storms

Ÿ Accumulate disaster supplies like:

¡ Liquid cash

¡ Essen�al clothing

Ÿ Brief instruc�ons must also be given regarding the availability and use of fire ex�nguishers.

Ÿ The emergency and evacua�on procedures are:

Ÿ Do not walk or swim through flooded water

Ÿ Stay alert for evacua�on calls and help people iden�fy alternate routes of ge�ng there

¡ First Aid Kit

Ÿ Emergency ligh�ng (Infrared lights for night and blurred vision) must be present.

Ÿ If possible, close windows and doors as you leave, but do not lock the doors and emergency exit 
routes.

Ÿ Stay alert, avoid panicking and monitor the surroundings with eyes and ears open.

Ÿ The workplace must have a safe mee�ng point or assembly area for the staff.

Earthquake

Ÿ The emergency and evacua�on procedures are:

Ÿ All people at the workplace must be given brief instruc�ons about the posi�ons of the escape routes.

Ÿ No�fy others in the area by raising an alarm if they have not heard it while you are evacua�ng yourself.

Ÿ Exit the room. 

Ÿ Take jackets or other clothing needed for protec�on from the weather.

Ÿ Nobody should use the Elevator during fire.

Ÿ Quickly shutdown any hazardous opera�ons or processes and render them safe.

Ÿ Exit the building, walk to the nearest safe exit route. Do not run. Do not use elevators.

Ÿ Move to the high grounds and help others move before the flood strikes.

¡ Canned, dry, ready-to-eat and packaged food, which do not require refrigera�on or cooking

¡ Drinking water in clean containers

¡ Flashlights

¡ Adequate ba�eries

Ÿ Instruct people around you not to drive

Ÿ Shut off the Mains Supply (electricity) at the circuit breakers

c) For Accidents:

The emergency and evacua�on procedures are:

Ÿ Summon emergency medical help by calling up the Safety Commi�ee officials or the toll-free number.

Ÿ Check and examine the site, to gather as much informa�on (loca�on, nature and severity of injuries, 
casualty if any, hazards present, etc.) as possible, so that the same can be provided to the emergency 
team, once it arrives.

Ÿ One must inform the immediate supervisor about an injury or illness.
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Ÿ If possible, workers may treat themselves to first aid or ask colleagues to do so.

Ÿ One must extend help and assistance to others.

d) For the specially abled:

The Visually Impaired

Ÿ Announce the type of emergency

With Impaired Hearing

Ÿ Offer your arm for help

Ÿ Turn lights on/off to gain the person's a�en�on, or indicate direc�ons with gestures, or write a note 
with evacua�on direc�ons

People with Prosthe�c Limbs, Crutches, Canes, Walkers, etc.

Ÿ Use a sturdy chair, or a wheeled one, to move the person to an enclosed stairwell.

Ÿ No�fy emergency crew of their loca�on

Ÿ Evacuate these individuals along a route specially designated as injured persons

Ÿ Assist and accompany to evacua�on site, if possible

¡ The Fire Alarm System must be ini�ated and an alert must be raised.

¡ Immediate evacua�on must be ini�ated if the ex�nguisher is exhausted and the fire s�ll exists.

¡ Always use a staircase and not the elevator.

¡ The appropriate class of Fire Ex�nguisher must be chosen.

¡ A safe evacua�on path must be iden�fied before dealing with the fire.

¡ Stay as far as possible from smoke, because smoke may comprise toxic gases.

¡ As you move out of the building, gather people, whoever you come across.

¡ Do not rush.

¡ The P.A.S.S technique must be adopted for ex�nguishing the fire.

¡ Keep doors open, a�er you open them.

¡ Call the workplace security or the local emergency services.

¡ Look out for the nearest emergency exit routes and call out for people, who you can take along 
with you.

¡ Start moving out of the building and ask your colleagues to do so.

¡ While opening a door, first touch the door with the back side of your palm.

A. Responding to Fire

¡ Cover your mouth and nose with a damp cloth to protect yourself. If possible, help your 
colleagues (those who are with you) to repeat the same.

¡ Always move downstairs and avoid  returning to the burning premises, �ll the fire-fighters arrive.

¡ Summon the fire figh�ng services at the earliest.

2.12.3 Demonstrate Rescue Techniques during Fire Hazard
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B. Ini�ate Evacua�on

¡ Stop your work but safely and without spreading panic.

¡ Await instruc�ons from the Safety Commi�ee.

¡ Gather and carry only the most important items like cell phone.

¡ Leave the workplace through the nearest door bearing an "Exit" sign.

¡ Report to the designated Assembly Area.

¡ Incorporate first aid treatment to anyone in need.

Electrocu�on, to put simply, is injury or death caused by electric shock. The following procedure must 
be adopted while freeing a vic�m from electrocu�on:

2.12.4 Demonstrate how to Free a Person from 
Electrocu�on
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Ÿ One must respond to an accident or emergency situa�on with a calm and composed mind. Presence 
of mind is very crucial under such circumstances.

Ÿ Appropriate first aid treatment must be administered to anyone in need, by a trained person / 
colleague.

Ÿ Ambulance services may be summoned by calling up the toll-free number for the same.

Ÿ Medical help must be sought by calling the in-house medical team (if any), the Safety Commi�ee, or 
the Emergency toll-free number.

Ÿ In case a vic�m cannot be adequately treated by first aid, and the emergency team is yet to arrive on 
the spot, the vic�m must be taken to the emergency ward of the nearest hospital.

2.12.5 Respond Promptly and Appropriately to an 
Accident Situa�on 
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Ÿ The Environmental Health and Safety (EHS) department must be no�fied about the accident within 
48 hours of the Supervisor being informed.

Ÿ Care should be taken that a seriously injured vic�m must not be moved and one must wait for the 
emergency team to arrive.

Emergency procedures: raising alarm, safe/efficient, evacua�on, correct means of escape, correct 
assembly point, roll call and return to work

Ÿ Raising Alarm: Fire Alarms can either have a “Break Glass” or a “Pull / Push” mechanism. In the ”Break 
Glass” system, the glass sheet must be forcefully hit with clenched fist. One must repeat the process 
�ll the glass breaks. In the “Pull / Push” systems, one must smash the glass first and then either pull 
down or push up the lever  to raise the alarm.

Ÿ Safe and efficient evacua�on: Appropriate evacua�on procedures (already discussed in the previous 
chapter) must be adopted  for general public and for specially abled persons. Specially abled persons 
must be helped to evacuate the place by providing them access to Wheelchairs and other aids.

Ÿ Correct Means of Escape: The Assembler must look out for the correct means of escape, appropriate 
for the situa�on. During a fire emergency, only the routes marked as “Fire Exit” must be taken. 
Staircases must be taken and elevators must be avoided.

Ÿ Correct Assembly Point: Proper instruc�ons must be given to the workers about the loca�on of and 
the direc�ons to the correct assembly point in the workplace. Informa�on about this must be 
provided during mock evacua�on drills and training sessions as well. 

Ÿ Roll call: Once everybody has evacuated the building / workshop and arrived at the Assembly Point, 
Roll call or Head Count must be done to ensure that nobody is le� behind in the affected area. This 
must be done mandatorily to ensure that everybody within the premises is safe.

Ÿ Correct return to work: Evacua�on must be conducted in a very organized, streamlined and noiseless 
manner. Likewise, everybody, who had evacuated the workplace, must return to his / her respec�ve 
loca�ons / posi�ons / seats, following normal or emergency routes, depending on whether the 
situa�on has been restored to normal or not. Once everybody is back in place, another Roll call is 
conducted.

2.12.6 Par�cipate in Emergency Procedures
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Unit 2.13 Types of Personal Protec�ve Equipment and 
their Use

At the end of this unit, you will be able to:

1. Iden�fy the different types of PPE used by assemblers

Unit Objec�ves

We have already explained the different types of Personal Protec�ve Equipment (PPE) and their uses in 
Chapter 1. Let us recapitulate the same for be�er learning.

2.13.1 Different types of PPE and their use
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Unit 2.14 Follow Safe Working Prac�ces at Work

3. Demonstrate good housekeeping in order to prevent fire hazards

At the end of this unit, you will be able to:

1. Ensure general health and safety equipment are available at work site 

2. Comply with restric�ons imposed on harmful chemicals inside work area 

Unit Objec�ves

Ÿ First aid equipment (First Aid box and its contents)

Ÿ Fire ex�nguishers

Ÿ Safety instruments and clothing (Personal Protec�ve Equipment)

Ÿ Safety installa�ons like neon-enabled and glowing fire exits, exhaust fans, etc.

All such equipment must be in good opera�ng condi�on and must be periodically maintained.

Workers must ensure the availability of general and safety equipment like:

2.14.1 Ensure General Health and Safety Equipment 
are Available at Work Site 

Few hazardous chemicals in the workplace are recommended for restricted and expert use only. These 
chemicals must be stored in cool, dry and clean storage loca�ons, in containers made of compa�ble 
materials and labelled with relevant Direc�ons of Use, Precau�onary Measures, Ingredients and Hazard 
Warnings. Care should be taken that incompa�ble chemicals do not get mixed. Appropriate PPE should 
be worn and sued while handling and storing such chemicals.

2.14.2 Comply with Restric�ons Imposed on Harmful 
Chemicals

Ÿ Only designated areas, outside and far from the main work area, must be allowed for smoking.

Ÿ The workplace must be freed from clu�er and debris, since these can act as fuels and are fire hazards.

Ÿ Fire Ex�nguishers must be maintained properly and refilled a�er use.

The following fall under good housekeeping prac�ces for preven�ng fire hazards:

Ÿ The en�re workplace must be a "No Smoking" zone, thus designated with the help of “No Smoking 
Signs”.

Ÿ Electrical faults may lead to fire and hence, any electrical hazards must be reported and a�ended to, 
immediately.

2.14.3 Demonstrate Good Housekeeping to Prevent 
Fire Hazards
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Ÿ There must be easy access to the Main Power Supply Control Panel, so that electrical power can be 
switched off in case of electrical fires.

Ÿ Emergency exits, sprinklers, fire figh�ng apparatus, emergency exits etc. must never be blocked.

Ÿ Fuel containers, like Gas Cylinders and flammable oils, must be enclosed and stored separately, away 
from the main work area.

Ÿ Materials must never be stacked in a manner, so that clearances and exit routes are blocked.

Ÿ All fire alarm systems and fire figh�ng equipment must be inspected regularly.

Ÿ All powered tools, machinery and equipment must be maintained and inspected regularly by trained 
professionals, to prevent fire outbreak from overhea�ng and fric�on sparks.
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Unit 2.15 Different Risks Associated with Electrical Equipment

At the end of this unit, you will be able to:

1. Iden�fy the different risks associated with electrical equipment

Unit Objec�ves

Ÿ Non-fatal yet painful sta�c electric shocks

Ÿ Fatal Electrocu�on accidents

Ÿ Falls from ladders, cranes and scaffolding and resul�ng mechanical injuries due to electric shocks

The risks associated with the use of electrical equipment are extended to both the user and his / her 
surroundings in the workplace, to people and proper�es alike. Few of such risks are:

Ÿ Non-fatal yet severe shocks leading to damages caused to the internal �ssues and vital organs like the 
heart and the brain

Ÿ Non-fatal electric shocks leading to burn injuries

Ÿ Health issues like muscle spasms, nausea, unconsciousness and palpita�ons

Ÿ Fire outbreaks and explosions caused by the sudden igni�on of flammable materials

Such risks can be minimised by minimising and controlling the below electrical hazards:

Ÿ Live wires

Ÿ Lack of earthing / grounding

Ÿ Loose cables

Ÿ Wet floors and surfaces

Ÿ Frayed cords

Ÿ Wet and poorly insulated devices

2.15.1 Risks Associated with Electrical Equipment
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Unit 2.16 Preventa�ve and Remedial Ac�ons for Exposure to 
Toxic Materials

4. Prac�se preventa�ve ac�ons for exposure to toxic fluxes

1. Discuss the remedial ac�ons for exposure to toxic solvents

At the end of this unit, you will be able to:

3. Discuss remedial ac�ons for exposure to toxic fluxes

2. Prac�se preventa�ve ac�ons for exposure to toxic solvents

Unit Objec�ves

Ÿ In case of inhala�on of toxic solvents or resul�ng fumes, moving the vic�m to fresh air immediately, 
thus exposing the person to adequate oxygen supply.

Ÿ In case of skin contact with toxic solvents, the affected area must be washed thoroughly with 
lukewarm water and soap.

Ÿ In case of inges�on, vomi�ng must be ins�gated and the stomach must be washed.

Ÿ In case the eye is affected, it must be splashed and rinsed off with cold water �ll the effect subsides.

Ÿ Ac�vated charcoal may be administered in case of inges�on and inhala�on.

2.16.1 Remedial Ac�ons for Exposure to Toxic Solvents

Ÿ Any spillage of toxic chemicals must be wiped off immediately with wet cloth.

Ÿ Appropriate PPE, like protec�ve chemical-resistant gloves, respiratory masks (for protec�on against 
toxic fumes) , aprons, etc. must be worn.

Ÿ Ini�a�ves must be taken to provide adequate ven�la�on to the work area.

Ÿ The containers must be closed �ghtly a�er every use, to prevent spillage or leakage of fumes.

Ÿ Solvents must be kept away from naked flames, in a cool and dark place.

Examples: Acetone, chloroform, gasoline, carbon tetrachloride, diethyl ether, ethyl alcohol and methyl 
(ethanol), toluene, benzene, ethers, trichlorethylene, dichloroethane, tricresyl phosphate, 
nitroparaffins, tetralin, decalin, etc.

Ÿ All solvents must be stored in neatly labelled containers and provided with MSDS (Material Safety 
Data Sheets).

2.16.2 Preventa�ve Ac�ons for Exposure to Toxic Solvents

Ÿ Inges�on must be treated with a drink of cold water or milk.

Ÿ The vic�m must be carefully removed from the exposure area, to a well-ven�lated place.

Ÿ In case of inges�on, vomi�ng must not be induced unless prescribed by a physician.

Ÿ In case of skin contact or eye injury with toxic fluxes, the affected area must be washed thoroughly 
with generous amount of water for at least 15-20 minutes.

2.16.3 Remedial Ac�ons for Exposure to Toxic Fluxes
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Ÿ In case of difficulty in swallowing and unconsciousness in the vic�m, no oral remedy must be 
administered to prevent choking.

Ÿ In case of inhala�on, adequate breathing support must be provided to the vic�m.

Ÿ Medical help must be summoned in case of severity.

Ÿ Washing of the skin and the eye must be followed by a suitable skin or eye ointment.

Examples: Beeswax, Lead, Paraffin Wax, Borax, resin, Palm Oil, Cryolite, Unslaked Lime, Common Salt, 
Solder, Acid fluxes (Hydrochloric acid, Ammonium chloride, Zinc chloride, etc.), Resin fluxes (may lead to 
Asthma), Molten Solder fluxes (can cause severe burns on the skin), Lead and Mercury fluxes (very easily 
absorbed by the body and cause countless health issues and even death).

Ÿ The Direc�ons of Use provided by the supplier / manufacturer must be strictly abided by.

Ÿ Appropriate PPE must be used while working with toxic fluxes.

2.16.4 Preventa�ve Ac�ons for Exposure to Toxic Fluxes
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Unit 2.17 Causes of Fire, Types of Fire Ex�nguishers 
and Techniques

1. Iden�fy the various causes of fire

At the end of this unit, you will be able to:

4. Demonstrate the correct use of a fire ex�nguisher

3. Apply appropriate fire ex�nguishers on different types of fires 

2. List the common types of Fire Ex�nguishers

5. Discuss the instruc�ons for using different ex�nguishers

Unit Objec�ves

¡ Short Circuit is caused by internal breakdown of equipment, resul�ng in the deteriora�on of 
insula�on.

¡ Short Circuit is also caused by insula�on failure due to lightning surges, overloading of equipment 
due to overhea�ng, physical damage, etc.

b)  Faulty Electrical Wiring - This is one of the most common causes of fire outbreaks in the workplace. 
 Faulty Electrical Wiring includes:

¡ Misuse of Extension Cords by plugging in appliances into Extension Cords and not directly into 
outlets

¡ Misuse of portable heaters, which includes pu�ng them extremely close to inflammable 
surfaces like upholstery, couches, chairs, desks, rugs and carpets

¡ Misuse of cords by le�ng them run under rugs (made of combus�ble fibre)

c) Faulty Electrical Equipment - Short Circuit faults occur, when the circuit in an electrical apparatus 
 allows a current to travel along an accidental path with NIL or extremely low resistance.

The various causes of fire in the workplace are:

¡ Removal of the Grounding Plug from a cord, in order to use it in a two-pronged electrical outlet 

¡ Installa�on of lamps and light bulbs with a wa�age specifica�on, too high for the exis�ng outlets 

¡ Outdated and frayed wires and cables

a) Common Fire Hazards - These include combus�ble and inflammable materials like waste paper, 
 cardboards, wood, saw dust, hay, straw, liquid fuels, gas cylinders, etc.

2.17.1 Various Causes of Fire
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Fires can be classified according to their sources:

2.17.2 Common types of Fire Ex�nguishers

Class of Fire Source

A Ordinary combustible objects like Wood, Paper, Plastic, Cloth, Charcoal, etc.

B
Flammable liquids like Gasoline, Petrol, Diesel, Grease, Other Greasy Liquids

Flammable gases like Propane, Butane, Methane, etc.

C Electrical equipment

D
Combustible Metals like sodium, magnesium, potassium, lithium, titanium, 
aluminium, etc.
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2.17.3 Appropriate Fire Ex�nguishers on Different Types 
of Fires 

Class of Fire Type of Fire Ex�nguisher to be Used

B or C Regular Dry Chemical

A, B, C, or D Mul�-Purpose Dry Chemical

D Purple K Dry Chemical

B or C KCL Dry Chemical

D Dry Powder Special Compound

B or C
Carbon Dioxide (Dry)

Halogenated Agent (Gas)

A
Water

Water with An�-freeze

A or B Water in loaded steam style

B Foam

                         Fig. 2.18.2.1: Each fire must be treated with the appropriate ex�nguisher
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2.17.4 Demonstrate the Correct use of a Fire Ex�nguisher 
(mul�purpose)

1.  PULL

¡ Pull the pin to break the seal

2.  AIM

¡ Aim the nozzle low, at the fire base

3.  SQUEEZE

¡ Squeeze handle  to release  ex�nguishing agent

4.  SWEEP

The method, in general, of using any fire ex�nguisher is defined by the P.A.S.S technique:

¡ Sweep sideways at the base, �ll fire is put out

      Fig. 2.19.2.2: The PASS technique
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2.17.5 Instruc�ons for Using Different Ex�nguishers
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Safety Measures:

Ÿ Water, if used on type D fires, would react violently, causing an explosion.

Ÿ Water, if used on Type B fires, would spread the flames.

Ÿ Do not use water on Types B, C or D fires.

Ÿ Water conducts electricity, and hence, would cause major shock if used on type C fires.
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Unit 2.18 Various Types of Safety Signs

At the end of this unit, you will be able to:

1. Iden�fy the various safety signs and analyse their meaning

Unit Objec�ves

2.18.1 Various Safety Signs and Their Meaning

Safety Signs are aimed at aler�ng people on the exis�ng hazards and imminent risks involved with them.  
The various safety signs are given below:
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Unit 2.19 Basic First Aid Treatment relevant to the Condi�on 

At the end of this unit, you will be able to:

1. Apply first aid ac�vi�es in case of any accident

Unit Objec�ves

¡ Enhancement of chances of recovery

¡ Preserva�on of life by promptness of ac�on

¡ Act calmly and logically.

¡ Build up trust through talking to the casualty throughout the examina�on and treatment.

C. First Aid Treatment

¡ Inform rela�ves of the casualty.

¡ Never leave the casualty alone and con�nue to talk to him / her un�l the ambulance or doctor 
arrives.

Undertake first aid ac�vi�es in case of any accident, if required and asked to do so

¡ Protec�on of the unconscious or semi-conscious

A. Objec�ves of First Aid

¡ Relief from pain

¡ Preven�on of the worsening of illness or injury

B. First Aid Principles

¡ Be in control – both of yourself and the problem.

¡ Be gentle but firm.

¡ Speak to the casualty kindly but purposefully.

¡ Avoid giving any misleading informa�on.

¡ Con�nuously reassure the casualty.

¡ Send the casualty to a hospital or doctor by the quickest means of transport.

¡ Always inform the police about serious accidents.
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Unit 2.20 Importance of Safe Li�ing Prac�ces and Correct 
Body Postures

At the end of this unit, you will be able to:

1. List the safe li�ing prac�ces for an Assembler

3. Demonstrate how to li�, carry or move heavy wooden furniture and accessories

2. Demonstrate how to maintain and work in correct body posture

Unit Objec�ves

2.20.1 Safe Li�ing Prac�ces (as recommended by 
OSHA - Occupa�onal Safety and Health Administra�on)
DOs

Ÿ When unloading, do face the spot you have chosen and lower the load slowly by bending your knees.

DON'Ts

Ÿ If the load is wet or slippery, wipe it off before li�ing.

Ÿ Check the exact weight of an object before moving it.

Ÿ Always size up the load. Get help from others for heavy objects.

Ÿ Chose the fla�est, straightest, and clearest route before your li�ing the object.

Ÿ Make sure the weight of the object is stable and distributed evenly if possible.

Ÿ Stand close to the object with legs at shoulder-width stance.

Ÿ Check your foo�ng before you pull the load close to your body. Li� with your legs, not your back.

Ÿ Use material handling equipment whenever possible.

Ÿ Never li� more than you can easily handle or without knowing the weight.

Ÿ Never li� with a rounded back and straight legs.

Ÿ Never li� from an unbalanced posi�on.

Ÿ Never look down while li�ing.

Ÿ Do not bend over to load or unload a heavy object; it may hurt your back.

Ÿ Avoid twis�ng your body while li�ing or carrying.

Ÿ Never reach over your shoulders to li�. Instead, use a step stool or pla�orm if possible.

Ÿ Avoid heavy li�ing if you have had previous joint injuries.

Ÿ Never carry a load that blocks your view or is big enough for the path you are following.
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2.20.2 Maintain Correct Body Posture while Standing and 
Working for Long Hours
While prescribing the correct body postures for Assemblers, we must discuss the differences between 
Neutral and Awkward body postures.

Ÿ In Neutral body posture, a person's body is aligned and balanced, at si�ng, working or standing 
posi�ons, thus imposing minimal stress on the body and keeping the joints aligned.

Ÿ Neutral postures lessen the stress exerted on the musculoskeletal system, thus promo�ng maximum 
control over the task and efficiency.

Ÿ On the contrary, Awkward body postures move away from the neutral body postures, away from the 
comfort zone, towards the extremes in the range of mo�on.

Ÿ This exerts greater stress on the body's musculoskeletal system.

 

Working at heights/ with ladder:

 

 Fig. 2.20.2.2: One must never work on a broken ladder

Fig. 2.20.2.1: Correct method to work on a ladder
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Working with Hand Tools:

                     Fig. 2.20.2.4: Proper technique of working with hand tools(use clamps)

 

    Fig. 2.20.2.3: A ladder must be correctly placed at work

 

Proper Technique of Li�ing:

                    Fig. 2.20.2.5: Improper li�ing may cause back injury
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Safe Prac�ces:

                                                  Fig. 2.20.2.6: Wearing safety shoes instead of slippers would protect the person
                  against slips and falls

 

2.20.3 Work in a Comfortable Posi�on

¡ Preven�ng the spine from becoming fixed in abnormal posi�ons

¡ Relieves the stress on the ligaments, holding the joints of the spine together

¡ Correct posture involves teaching the body to stand, sit and move in posi�ons. Such comfortable 
posi�ons are:

¡ Keeping the bones and joints in the correct alignment, so that muscles are being used 
appropriately

¡ Managing fa�gue because muscles are being used more efficiently, allowing the body to ease 
backache and muscular pain

¡ Helping the body in decreasing the abnormal wearing of joint surfaces that could result in 
Arthri�s

Ÿ Posture is the posi�on in which one holds the body straight and upright against gravity while moving, 
standing and si�ng during work.

2.20.4  Li�, Carry or Move Heavy Wooden Furniture and
Accessories from One Place to Another

¡ If mechanical means like Hand Trucks are required to li� the load

¡ The heaviness of the load

¡ The des�na�on of the load and if the path is free of obstacles

The steps involved in correct li�ing, loading, unloading and handling procedures are:

¡ If the load can be broken into small parts

A. Prepara�on: One must prepare for li�ing and handling the load, keeping in mind the following 
 points:
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B. Li�ing: Li�ing should be done by considering the following factors:

¡ The carrier's hips, shoulders, toes and knees should face the same direc�on

C. Carrying: Carrying should be accomplished by considering the following factors:

¡ If there are closed doors on the way

¡ Avoiding twis�ng and jerking mo�ons while li�ing

                                                   Fig. 2.20.4.1: Steps of li�ing weight (from the le�)

¡ If another person is needed to help with the load

¡ Asking for assistance if the load is too heavy for one person to li�

¡ Staying as close to the load as possible for ensuring be�er grip

¡ Keeping elbows and arms close to the body

¡ One should turn by moving the feet around but not by twis�ng or turning the body

¡ Rest and short breaks should be taken for some �me if the carrier is too fa�gued and stressed out

¡ The carrier must bend at the knees but not at the hips

¡ If PPE must be worn while handling the load

¡ Keeping the back straight by �ghtening the stomach muscles

¡ The load must be kept close to the body to ensure a firm grip �ll it is completely set down

¡ Hold should be released only when the load is securely set down

D. Se�ling Down: Se�ling down needs considering these factors:

¡ The load must be put down in the same way it was picked up, but in the reverse order



 Assembler- Doors/Windows (Glass) 

187

Unit 2.21 List of Names, Contact Details of all the People 
Responsible for Health and Safety in a Workplace

At the end of this unit, you will be able to:

1. List the names and contact details of people responsible for health and safety

Unit Objec�ves

2.21.1 List of Names and Contact Details of People 
Responsible for Health & Safety

Few Emergency Toll-free numbers are:

Ÿ This list must be put up for easy display at prominent parts of the workplace, in the form of an 
Emergency Escala�on Matrix and must be updated regularly.

Ÿ Furthermore, this list must be mandatorily included in every First Aid kit available in the workplace 
premises, so that a person trea�ng a vic�m with first aid techniques may summon addi�onal help and 
report the accident.

¡ Counselling and Psychological Services team

As an important part of the emergency management procedure, any workplace must elect a Safety 
Commi�ee, which comprise responsible and senior people from all departments and teams. This 
commi�ee would act as the legisla�ve body, the authority and the first point of contact for repor�ng any 
hazard, poten�al  risks / threats and emergency situa�ons at the en�re workplace. This commi�ee 
would also be responsible for conduc�ng training sessions, safety audits and drills, to help all employees 
prepare themselves for emergency and unprecedented situa�ons.

Ÿ The list of the commi�ee members, their designa�ons and job �tles, as well as contact numbers must 
be listed and circulated among all staff members.

¡ Supervisor / Manager / Team Lead from each project

¡ Security Services

Ÿ The Safety Commi�ee must comprise important members from the following departments:

¡ Recep�on / Front Desk

¡ Building Opera�ons and Maintenance team

¡ Emergency Medical Services
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Ÿ One must always ensure that health and safety instruc�ons applicable to the work place are being 
followed.

Ÿ One must evaluate an emergency before responding to it.

Ÿ For Assemblers in glass door / window installa�on, hazards and risks are mainly associated with glass 
splinters, broken edges and sharps.

Ÿ Any job role and any occupa�on in this world involve some hazards, in varying severity. These are 
called Occupa�onal Hazards.

Ÿ An Assembler must always follow the organiza�onal safety procedures while handling tools and 
equipment.

Ÿ It is a good industrial prac�ce to assess the severity and likeliness of risks, before undertaking a 
par�cular project or assignment.

Ÿ Good and safe housekeeping prac�ces help in keeping the workplace organized, thus boos�ng 
produc�vity and also minimising hazards.

Ÿ An Assembler must learn how to deal with a cri�cal or fatal accident.

Summary

2. Visit a workshop and list all safety hazards present there.

1. Observe all safety equipment and try wearing / using all of them.

Ac�vity
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 c) Foam

 c) Point

 d) It is a recommended prac�ce to connect mul�ple electrical tools into a single outlet.

 a) Pull

5. Fill up the missing cells in the below table:

 a)  A, B and D are TRUE

 a)  An U�lity Knife can be used for any cu�ng opera�on that involves knives.

 

Choose the Correct Op�on:

1. Read the below statements carefully and answer the ques�on:

4. “P” in “PASS” technique stands for:

 d) All four statements are TRUE

 d) Pin

 c) All four statements are FALSE

 b) A File can be easily used as a Pry Bar, Hammer or Chisel.

 c) Blunt Saw blades must never be used for cu�ng.

2. Which of the below op�ons is correct for the above statements?

 b) Only C is TRUE

3. Which of the following Fire Ex�nguishers can be used to put out electrical fires?

 a) Water

 b) Co₂

 d) Wet Chemical

 b) Press

Exercise

Class of Fire Type of Fire Ex�nguisher to be Used

B or C Regular Dry Chemical

A, B, C, or D Mul�-Purpose Dry Chemical

Purple K Dry Chemical

KCL Dry Chemical

D Dry Powder Special Compound

B or C
Halogenated Agent (Gas)

A
Water with An�-freeze

Water in loaded steam style

Foam
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5.   Which of the below Safety Signs prohibits a non-trained person to approach an indicated zone?

  a)     b)  

  c)     d)

6. Which of the following is NOT a step in rescuing an electrocuted person?

 b) Disconnect

 c) Inspect

 d) Insulate

7. Saw dust is a poten�al Fire Hazard. The statement is:

 a) Correct

 b) Incorrect

8. _____________ is a part of safe prac�ce for Hand tool:

 a) Discharge

 a) Keep the blades of all cu�ng tools sharp 

10. Which of the following is an example of Safety Hazard for an Assembler?

 c) Electrocu�on by electric powered tool

 b) Keep all sharp tools in sheaths or holsters

 d) All of above

 a) Using Hand Tools

 a) Glass par�cle in Eye

 c) Not to use a tool if its handle has splinters, burrs, cracks, splits or if the head of the tool is 
 loose.

 d) None of above

 c) Housekeeping

 b) Using Saws

 d) All of above

9. "Returning tools to their storage places a�er use" is a part of safe prac�ce related to:

 b) Piercing by nail gun
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Unit 3.4 Effects of Contamina�on on Products

Unit 3.6 Hazards Encountered when Conduc�ng Rou�ne 
Maintenance

Unit 3.8 Safe Working Prac�ces for Cleaning

Unit 3.1 Work Instruc�ons and Specifica�ons and their 
Interpreta�on

Unit 3.3 Different Ways of Minimizing Waste

Unit 3.2 Make Use of the Informa�on Detailed in Specifica�ons and 
Instruc�ons

Unit 3.7 Types of Cleaning Equipment and their Use

Unit 3.5 Maintenance of Tools, Equipment and Consumables

3. Maintain Work 
Area, Tools and 
Machines
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Key Learning Outcomes

2. Discuss the method to use informa�on detailed in specifica�ons and instruc�ons

6. Evaluate the hazards likely to be encountered when conduc�ng rou�ne maintenance

4. Iden�fy the effects of contamina�on on products 

3. Discuss the different ways of minimizing waste

At the end of this module, you will be able to:

1. Comply with and accurately interpret work instruc�ons and specifica�ons 

5. Discuss the maintenance procedures of tools, equipment and consumables

7. Compare the different types of cleaning equipment and substances 

8. Recall safe working prac�ces for cleaning and the method of carrying them out
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Unit 3.1 Work Instruc�ons and Specifica�ons and their 
Interpreta�on

1. Discuss how to accurately interpret instruc�ons and specifica�ons

At the end of this unit, you will be able to:

2. Discuss how to prepare for and organize work 

Unit Objec�ves

Ÿ Instead, all sec�ons and preferably every word must be read and understood diligently.

Ÿ Instruc�ons and specifica�ons provided to the Assembler must not be read casually.

Ÿ This is an important step in the project / assignment since it eliminates chances of 
miscommunica�on.

Ÿ The instruc�ons must be read along with the BOM (Bill of Materials), which is a list of the raw 
materials, sub-assemblies, intermediate assemblies, sub-components, parts, and the quan��es of 
each needed to assemble and install the final door / window.

Ÿ This helps the Lead Assembler and the other team members to fully understand and interpret the 
client's requirements and the specifica�ons of the work piece or job.

3.1.1 Work Instruc�ons and Specifica�ons and Interpret 
them Accurately

Ÿ Planning, preparing for and organizing work have the below benefits:

Step 3: Determining and alloca�ng resources needed to accomplish tasks

Step 6: Monitoring and tracking the evalua�on process of each task

Step 8: Distribu�ng the plan among all concerned people in the team

Step 1: Developing objec�ves and goals

Ÿ Planning helps in making quick and correct decisions by providing a person with adequate guidelines

Step 4: Determining a �meline, over which the en�re project / assignment will be carried out

Step 7: Finalizing the plan

Step 2: Designing methods (tasks) to meet these objec�ves and goals

The various steps involved in preparing, planning and organizing work are:

Ÿ Preparing and planning helps in iden�fying, quan�fying and defining goals, so that appropriate 
methods can be adopted to complete the assignment on �me and in an organized manner.

Ÿ Planning helps in preparing a person for the worst outcomes and unexpected situa�ons, thus helping 
the person in exercising be�er control in that situa�on

Step 5: Evalua�ng each task, according to its outcomes

Ÿ Preparing and planning helps in op�mally alloca�ng resources like raw materials, finances, �me and 
manpower.

3.1.2 Prepare and Organize Work
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Unit 3.2 Make Use of the Informa�on Detailed in 
Specifica�ons and Instruc�ons

1. Discuss how to use the informa�on detailed in specifica�ons and instruc�ons

At the end of this unit, you will be able to:

Unit Objec�ves

Ÿ The Table of Contents, as the name suggests, briefs the reader / user about  what informa�on do the 
specifica�ons comprise

Ÿ Glossary of important terms and abbrevia�ons

Ÿ Test methods for measuring all specified characteris�cs

Ÿ The name, address and contact details of authorized experts, who are responsible for preparing the 
specifica�ons, devia�ons and updates

Ÿ Material requirements in terms of rate and quan�ty, targets and tolerances

Ÿ Drawings, sketches, photographs and illustra�ons

Ÿ Safety requirements and guidelines / instruc�ons on the same 

Ÿ Quality Control and Assurance standards, requirements and performance tes�ng criteria

Ÿ Relevant annexures and appendices

Ÿ The significance, scope and purpose of the specifica�on

Ÿ Expected TAT / deadline for delivery of the project

Ÿ The intended use of the specifica�on

Ÿ Rejec�on, inspec�on and correc�on provisions

Below are the sec�ons in Specifica�ons / Instruc�ons, used by the Assembler to retrieve important 
informa�on on the project:

3.2.1 Use the Informa�on Detailed in Specifica�ons and 
Instruc�ons
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Unit 3.3 Different Ways of Minimizing Waste

At the end of this unit, you will be able to:

2. Dispose of waste to designated loca�ons

1. Apply different materials to minimize waste

Unit Objec�ves

¡ Reduce

¡ Reuse

Ÿ Resource Op�miza�on - Raw materials must be used to the fullest, so that minimal waste is procured 
while conver�ng the raw materials into finished products.

Ÿ Recycling of Scrap Material - Scraps, when created, must immediately be incorporated in the 
manufacturing process, so that they get reused completely as raw material.

Ÿ Enhanced Quality Control - This can be implemented by minimizing the number of rejects per batch. 
This is easily achievable with a higher frequency of careful inspec�on, accompanied with constant 
monitoring.

Ÿ Exchange of Waste - Some wastes cannot be completely eliminated from the manufacturing process. 
Such waste can be effec�vely managed via Waste Exchange techniques, where the waste procured in 
a certain process becomes the raw material of another, and vice versa.

Waste in furniture & fi�ngs can be minimized by the 3 Rs of Waste Minimiza�on:

¡ Recycle

3.3.1 Use Materials to Minimize Waste

3.3.2 Dispose of Waste Safely in the Designated Loca�on



Par�cipant Handbook

198

Unit 3.4 Effects of Contamina�on on Products

1. Iden�fy the effects of the common contaminants on glass doors and windows

At the end of this unit, you will be able to:

Unit Objec�ves

                                                 Fig. 3.4.1.1:  A corroded Aluminium window

a) Effect of foreign materials - Foreign materials like carbon dust, lubricants, adhesives, dirt, debris, etc. 
may get embedded during the glass manufacture process. This results in bri�leness, strength loss or 
product foaming in glass.

Glass doors and windows may get contaminated either during the glass pane / frame manufacturing 
process or during packing, unpacking, assembly, installa�on, repair and maintenance opera�ons.

b) Effect of Moisture - Wood is hygroscopic in nature, i.e. it readily absorbs and accumulates  moisture, 
leading to mul�ple defects, including unusual expansion of wood and open joints. This results in 
warping, varia�ons in size and crea�on of excessive or inadequate spacing around pre-fi�ed joints. 
Metals like Iron may accumulate moisture and rust, thus leading to furniture defects like bri�leness and 
flaking. Aluminium, when exposed to moisture, leads to corrosion. These allow for chipping of the door / 
window.

c) Effect of Microorganisms, Insects and Rodents - Infesta�on by Fungi (Molds) leads to discoloura�on 
and disfigura�on of doors / windows. Insects like Termites, Carpenter Ants, Wood Borers and 
Powderpost Beetles cause serious damages to wood (natural wood and its products) frames by chewing 
and grinding through them or building nests in them, thus rendering them flimsy. Pests like rats not only 
gnaw through wood, but also contaminate them chemically with their urine, faeces and hair. Steel and 
metallic furniture are usually unaffected by insects and rodents, but rats can gnaw through aluminium as 
well. Both wood and aluminium are affected by Molds.

3.4.1 Effects of the Common Contaminants on Glass Doors 
and Windows
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                       Fig. 3.4.1.2: Termites in the wooden frame of a door

c) Effect of Dust - Accumula�on of excessive dust on furniture lead to discoloura�on. Excessive dust 
may catch moisture and grease, thus forming greasy grime, which is o�en difficult to remove. 

          Fig. 3.4.1.3: Grease and Dust deposits on window

d) Effect of Corrosive Chemicals - Corrosive chemicals, like acids and alkalis, can destroy, disfigure, 
flake off, discolour, tarnish and eat through glass, metals and wood alike. Certain chemical finishing 
and cleaning agents are suitable for certain types of wood and metals only. Chemicals must be 
implemented on glass doors and windows only a�er reading the MSDS sheets and Manufacturer's 
Instruc�ons.

   Fig. 3.4.1.4: Glass window corroded by excess acid    Fig. 3.4.1.5: Effect of incompa�ble chemical on 
          Aluminium
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Unit 3.5 Maintenance of Tools, Equipment and Consumables 

1. Apply maintenance procedures of tools, equipment and consumables

At the end of this unit, you will be able to:

2. Examine and ensure correct handling of materials, equipment and tools

3. Discuss how to deal with work interrup�ons

4. Maintain appropriate environment to protect stock from pilfering, the�, damage and 
 deteriora�on

Unit Objec�ves

The condi�on of your tools is important to the quality of your pieces. Your tools working correctly and 
efficiently add to the sa�sfac�on of your efforts, but also ensure your safety. It is very important to set up 
a rou�ne maintenance program to assure everything is running correctly, tools are correctly sharpened, 
instrument calibra�on are true, and tools are clean.

a) Metal Tools - Handling &Maintenance

You need to ensure to follow opera�ng and care instruc�ons of tools. Do not ignore the maintenance 
instruc�ons since tools are always running in a harsh environment. Lubricant, that keeps a motor running 
smoothly, a�racts dust, and usually in the most inconvenient places. Proper care will keep them running 
efficiently, help in maintaining their new tool look, and increase their lifespan. Metal tool parts need 
proper oiling, or lubrica�on, while some components of an electrically driven tool need to be kept free of 
dust and debris.

Handle materials, machinery, equipment and tools safely and correctly

b) Power Tools - Handling & Maintenance

c) Cu�ng Tool - Handling & Maintenance

Saws and Sanders require high diligence level in their maintenance. The nature of the tool entails cu�ng 
or abrasive ac�on. The cu�ng and abrasion surfaces wear out and must be changed or restored 
frequently. Fla�ening tool surfaces, keeping sawdust and resin accumula�on away from integral 
components, checking electronic components for sustained damage, func�oning and proper lubrica�on 
of wheels, motors and bearings, are important to proper operability and lifespan of the tools. Worn out 
drive belts can cause amplified vibra�on and slippage and tend to break.

Power tools require li�le maintenance if stored in a clean, dry protected area, keeping dust and debris 
away from them, and protec�ng 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 �me. Doubly check that chucks and bits are proper �ghtened. Keep 
tools in their case when not in use and make sure there is a proper storage place for tools that do not have 
a protec�ve case.

3.5.1 Maintenance Procedures of Tools, Equipment and 
Consumables
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Pneuma�c or Air-powered tools are usually piston-driven and this necessitates lubrica�on. Add a few 
drops of pneuma�c oil into the air intake coupling. Tools used daily should also be oiled daily. Use of tape 
on threaded surfaces will keep a �ght seal, which avoids loss of pressure on components. Clean or 
replace filters, depending on the use of the tool and the overall environment, in which it is used. Always 
protect your tools from moisture and extreme temperatures, because exposure to moisture causes 
corrosion on unprotected metal surfaces. Use tools as they are intended to because tools are usually 
made for specific purposes. When tools are subjected to misuse and stresses they were not designed for, 
they will o�en break down and fail to work correctly.

d) Pneuma�c Tool - Handling & Maintenance

Ÿ Reducing the amount of twis�ng and stooping while handling things manually

Lack of knowledge in correct handling procedure can lead to Musculoskeletal Disorders. Handling 
involves li�ing, lowering, pushing, pulling and carrying. Correct handling techniques involve:

Ÿ Li�ing, by taking into considera�on:

¡ Nature of load

¡ Individual capacity

¡ Environmental condi�on

Ÿ Not li�ing from floor level or above shoulder height, especially for heavy loads

Ÿ Adjus�ng storage areas for mi�ga�ng the need of execu�ng such mo�ons

Ÿ Considering how you can mi�gate transpor�ng load across distances

Ÿ Evalua�ng the weight to be carried and iden�fying if the worker can move the load safely or needs 
assistance

Ÿ Iden�fying if the load can be broken down into smaller, lighter components

3.5.2 Use Correct Handling Procedures

¡ The physical working condi�ons like temperature, humidity, weathering, etc.

¡ The severity of poten�al risks and threats arising from unprecedented but likely malfunc�on

¡ The manufacturer's instruc�ons and recommenda�ons

Ÿ The frequency of maintenance depends upon the following factors:

Ÿ It is essen�al that in order to keep tools, equipment and consumables in good working condi�on, they 
must be subjected to periodic maintenance.

¡ The intensity and degree of use

3.5.3 Maintain Tools, Equipment and Consumables
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Ÿ Assemblers must refer to SOPs from �me to �me, to ensure that they do not deviate from the safety 
protocols in handling materials, equipment and tools.

Ÿ Checklists and inspec�on sheets must be maintained at the workplace to keep a track of the 
maintenance and audit schedules.

Ÿ Supervisors must inspect the ongoing tasks in the work area to ensure safe and correct handling of 
materials, equipment and tools.

Ÿ Surprise Audits must be conducted from �me to �me to ensure that all safety measures, like 
ergonomic procedures and safe handling of powered tools, are being adhered to by the Assemblers.

3.5.4 Ensure Safe and Correct Handling of Materials, 
Equipment and Tools

Ÿ The� - Apart from raw materials, deliverable Finished Products, tool, machinery and equipment, 
important documents like database, manuals and blueprints, which are considered the Intellectual 
proper�es of the workshop, are exposed to the risk of the�.

4.  All material should be kept at one place, so that it is easier to locate all material at one a�empt.

Damage and Deteriora�on - Proper�es in a workshop may be damage and get deteriorated due to 
mul�ple factors. These factors can be natural or man-made. For example, cases of Sabotage and 
Vandalism are brought about by human miscreants.

Any workshop is comprised of raw material, countless tools, equipment, heavy machinery, cleaning 
equipment, PPE, documents, cash and several other important proper�es. A workshop and its security is 
threatened by the following factors, which can be mi�gated and even eliminated with the help of apt 
surveillance processes:

1.  All the cut parts should be numbered and same number should be wri�en on drawing or sketch. This 
 will help in iden�fying the parts while assembling and any missing part can also be iden�fied easily.

Ÿ Pilfering - Pilfering involves the the� of items, which are of compara�vely lesser importance, in terms 
of cost and u�lity. For example, the� of pe�y cash, sta�onery items, �ny machine parts, screws, nails, 
adhesives, etc. is considered Pilfering.

5.  The material should be away from working area and preferably in some rack. If not possible, the 
 some corner area should be used for this purpose.

3.  Similarly, all consumables, like – nails, handles, etc. also should be kept in transparent bags or in their 
 original bags, so that it is easier to locate the desired item.

Good prac�ces in keeping material safe –

Damages and deteriora�on can occur naturally, over �me, due to wear and tear of tools, equipment and 
products, as well as poor inventory management. Man-made factors can be uninten�onal and may occur 
due to human errors and fa�gue.

2.  All small parts should be kept in transparent polybags. Polybags can be marked with number and 
 that detail can be wri�en on a piece of paper. 

3.5.6 Protect Stock from Pilfering, The�, Damage 
and Deteriora�on
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Unit 3.6 Hazards Encountered when Conduc�ng Rou�ne
Maintenance

At the end of this unit, you will be able to:

1. Iden�fy hazards likely to be encountered during rou�ne maintenance

Unit Objec�ves

Preven�ve or Proac�ve Maintenance, commonly iden�fied as Rou�ne Maintenance, are subjected to 
few hazards, like:

Ÿ Electrical hazards from powered tools, while one is opera�ng on them for checking and inspec�on

Ÿ Splinters, Dust and Debris during drilling holes or replacement of parts and accessories

Ÿ Working at heights, including working from hoisted cranes, trolleys and ladders, which can subject 
one to the risk of trips, falls and injuries

Ÿ Bumping with heavy items, like large loads and heavy machinery and tools

Ÿ Working with toxic fluxes and harmful chemicals during cleaning , repair and maintenance opera�ons

3.6.1 Hazards Encountered While Conduc�ng Rou�ne 
Maintenance
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Unit 3.7 Types of Cleaning Equipment and their Use

1. Iden�fy the different types of cleaning equipment & substances and discuss their use

At the end of this unit, you will be able to:

Unit Objec�ves

Cleaning Agents

The various materials to be used by the housekeeping staff for cleaning are:

Ÿ Liquid Cleaning Agents

¡ A solvent is a liquid that dissolves a solid or liquid solute, resul�ng in a solu�on.

A. Cleaning Agents

Ÿ Solvents

¡ The most common solvent used in everyday life is water.

¡ Warm water dissolves soap more readily than cold water.

Ÿ Detergents & Soaps

¡ Detergents and soaps are used for cleaning because pure water cannot remove oily, organic 
soiling.

¡ Soap allows oil and water to mix so that oily grime can be removed during rinsing. 

¡ Detergents are similar to soap, but they are less likely to form films (soap scum) and are not as 
affected by the presence of minerals in water (hard water).  

¡ Detergents to be used depend on:

¨ Material to be cleaned

Manual equipment & tools

Power equipment & tools

¨ Cleaning equipment to be used

¨ Type of dirt

¡ Liquid cleaning agents can be either diluted in a li�le water or used directly with a dry cloth. 

¡ Water can be used to dilute any cleaning solu�on for easy use.

Ÿ Washing Soda

¡ It is useful for emulsifying grease on drainpipes, gu�ers or stone surfaces.

3.7.1 Different Types of Cleaning Equipment and Their Use
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¡ In strong concentra�on, it could be an irritant and injurious to skin, fabrics brushes, wood and 
paint.

¡ These perform the cleaning ac�on by absorbing the stain or grease; for example starch, French 
chalk powders, and besan or gram flour.

Ÿ Soda bars, Powders and Flakes

¡ Acids are used for the removal of metal stains.

¡ More resistant water stains may be removed with stronger acids such as oxalic acid or 
hydrochloric acid.

¡ This should be only used under strict and experienced supervision so that it is used carefully and 
not in excess.

¡ Should know the right concentra�on for best results.

¡ Their cons�tuents vary and many are of vegetable origin.

¡ Washing soda is useful as a water so�ener.

¡ Caus�c soda, sodium hydroxide and ammonia are alkalis and are used as grease emulsifiers and 
stain removal agents.

¡ Funnel

Ÿ Absorbents

¡ Manual cleaning tools and equipment are operated by hands while Powered equipment are 
connected to a power supply or ba�ery.

¡ Floor Mop

¡ Bowl Swab

¡ Extreme care is to be taken in their use as they are very strong and are highly corrosive.

¡ They give instant lather.

Ÿ Alkali

¡ Unlike abrasives, they are not manufactured.

Ÿ Manual and Powered Equipment

¡ Vinegar and lemon are used for the removal of tarnish of copper and brass and of mild water 
stains on bathtubs, etc.

Ÿ Acid

¡ Nowadays soaps have been replaced by excellent synthe�c soap less detergents, which are 
unaffected by hard water.

¡ Rubber Spatula

¡ Strong alkaline cleaning agents based on caus�c soda in flakes or in liquid form are available for 
the cleaning, of blocked drains, and other large industrial equipment.

¡ When used, care should be taken that they are thoroughly dissolved. 

¡ Should be stored on open shelves in a dry storage area.
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¡ Scraper

¡ Dust Pan and Brush

¡ Spray Bo�le

¡ Cobweb Cleaner

¡ Dry Vacuum Cleaner (Commercial)

¡ Plas�c Caddie

¡ Suc�on Dryer

¡ Bucket and Mug

¡ Squeegees

¡ Scrubbing Brush

¡ Sponge
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Unit 3.8 Safe Working Prac�ces for Cleaning

1. Discuss how to maintain a clean and hazard free working area

2. Apply cleaning equipment and methods

3. Demonstrate how to store cleaning equipment safely a�er use

At the end of this unit, you will be able to:

Unit Objec�ves

Accomplishing this involves the following ac�vi�es in the workplace:

Ÿ Cleaning of equipment and other office areas

Ÿ Keeping all tools and equipment at their place

Ÿ Disposing of unwanted or unused components, consumables, tools and equipment

Assemblers must maintain a clean and hazard free working area to enhance workplace safety and also to 
improve their own produc�vity, by minimising accidents and chances of interference and disrup�on of 
work.

Ÿ Alloca�ng space to all tools and equipment

Ÿ Sweeping, washing, cleaning of floors

3.8.1 Maintain a Clean and Hazard Free Working Area

Ÿ Cleaning tools and equipment must be selected according to the nature of task, surface and the 
required intensity of cleaning.

Ÿ Delicate surfaces must not be treated with strong and corrosive cleaning agents like acids and alkalis.

Ÿ Cleaning equipment, especially the powered ones, come with Instruc�on Manuals, which not only 
explain the steps involved in using the, but also comprise Precau�onary Measures, Dos and Don'ts of 
handling them.

Ÿ For example, Vacuum Cleaners must never be used on wet surfaces.

Ÿ On the contrary, surfaces that require intensive cleaning cannot be treated with mild cleaning agents.

3.8.2 Use cleaning Equipment and Methods
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Ÿ Cleaning tool and agents, which fall under the same category, must be kept and stored together.

Ÿ Flammable liquids and gases must be stored in pressure-safe containers with appropriate labels on.

Ÿ Such flammable substances must be stored in secluded and well-ven�lated places, at least 50 feet 
away from sources of heat or flame.

Ÿ Places for storing chemicals must contain a book of all MSDS sheets.

Ÿ Sharp equipment must be stored in sheaths or designated racks.

Ÿ Powered equipment must be turned off, when not in use.

Ÿ Chemical cleaning agents must be stored in secure shelve or in a locked cupboard.

Ÿ Cleaning agents must be stored in a cool, dry place in containers of compa�ble materials.

3.8.3 Store Cleaning Equipment Safely A�er Use

Ÿ Instruc�ons and specifica�ons provided to the Assembler must not be read casually. Instead, all 
sec�ons and preferably every word must be read and understood diligently.

Ÿ An Assembler must make good use of the informa�on detailed in specifica�ons and instruc�ons.

Ÿ Waste in furniture & fi�ngs can be minimized by the 3 Rs of Waste Minimiza�on: Recycle, Reuse and 
Reduce.

Ÿ Glass doors and windows may get contaminated either during the manufacturing process or during 
packing, unpacking, assembly, installa�on, repair and maintenance opera�ons.

Ÿ Power tools require li�le maintenance if stored in a clean, dry protected area, keeping dust and debris 
away from them, and protec�ng them from the elements. 

Ÿ An Assembler must be well aware of the different types of cleaning equipment & substances and their 
use.

Ÿ Assemblers must maintain a clean and hazard free working area to enhance workplace safety and 
also to improve their own produc�vity.

Summary

3.   Visit a workshop and prepare a list of all the cleaning tools and equipment used there.

1.  Observe Hand Tools and state few safety handling instruc�ons.

2.  Observe Power Tools and state few safety handling instruc�ons.

Ac�vity
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 a) Moist containers

5. The Vacuum Cleaner is a:

 a) Manual cleaning equipment

 c) Absorbent

 d) Detergents

 d) Power cleaning equipment

 b) Glass Containers

 d) All of these

 c) Pressure-safe containers

 b) Grease Emulsifier

4. Flammable liquids and gases must be stored in:

 a)  Washing and Baking Soda

 c) Liquid Cleaning agents

Choose the Correct Op�on:

 a)  Broken glass and splinters cannot be recycled

 b) Wood is hygroscopic in nature

 c) Aluminium can easily rust like Iron

 d)  Pneuma�c Tools are powered by electricity

1. Iden�fy the TRUE statement among the following:

2.  _____________ are used for cleaning because pure water cannot remove oily, organic soiling.

 b) Detergents & Soaps

 d) Caulking Agent

3. Which of the following can remove metal stains?

 a) Acids & Alkalis

 b) Liquid Cleaning Agents

 c) Aluminium Oxide

Exercise
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Unit 4.9 Importance and Need of Suppor�ng Co-Workers Facing 
Problems

Unit 4.6 How to Keep Work Area Clean and Tidy and its Importance

Unit 4.4 Principle of Furniture and Fi�ngs Manufacturing and 
Installa�on

Unit 4.5 Display Correct Understanding of Work Task and Objec�ve

Unit 4.8 Repor�ng Procedure in Case of Devia�ons

Unit 4.10 Types of People that One is Required to Communicate

Unit 4.11 Various Components of Communica�on Cycle

Unit 4.12 Importance of Ac�ve Listening

Unit 4.13 Importance of Discipline and Ethics

Unit 4.15 Expressing and Addressing Grievances Appropriately

Unit 4.16 Managing Interpersonal Conflict Effec�vely

Unit 4.3 Own Role and Responsibili�es

Unit 4.14 Disciplined Behaviour for a Working Professional

Unit 4.2 Effec�ve Communica�on and Establishing Good 
Rela�onships

Unit 4.1 Work Effec�vely with Others to Achieve Goals

Unit 4.7 Quality Standards for Assigned Work Task and Objec�ve

4. Work Effec�vely 
With Others

FFS/N8801
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Key Learning Outcomes

5. Discuss the importance of having the correct understanding of work task 

At the end of this module, you will be able to:

2. Discuss the importance of effec�ve communica�on 

3. Assess own role and responsibili�es

4. Comply with the principle of furniture and fi�ngs manufacturing and installa�on

10. Recognise the different types of people that one is required to communicate

1. Discuss the importance of working effec�vely with others

8. Prac�se repor�ng procedure in case of devia�ons

12. Discuss the importance of ac�ve listening

14. Describe what cons�tutes disciplined behaviour for a working professional

15. Explain the method of expressing and addressing grievances

6. Demonstrate how to keep the work area clean and �dy 

7. Apply quality standards for assigned work task and objec�ve

11. Iden�fy the various components of communica�on cycle

13. Relate the importance of discipline and ethics with professional success

16. Recall the importance and ways of managing interpersonal conflict effec�vely

9. Discuss the importance and need of suppor�ng co-workers facing problems 
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Unit 4.1 Work Effec�vely with Others to Achieve Goals

At the end of this unit, you will be able to:

1. Discuss how to seek assistance from supervisor as and when required

2. Demonstrate how to follow organiza�onal policies and procedures

Unit Objec�ves

Ÿ Assistance and guidance must be sought from the supervisor whenever needed.

Ÿ Ask ques�ons to clarify doubts.

Ÿ One's supervisor is supposed to be one's mentor and guide at work.

4.1.1 Seek Assistance From Supervisor or any Such 
Appropriate Authority

Ÿ A good employee is expected to respect and follow the organiza�onal policies and procedures.

Ÿ Such policies involve adherence to Standard Opera�ng procedures, safety guidelines, Instruc�on 
manuals, HR policies etc.

Ÿ Following organiza�onal policies and procedures make a person an integrated part of the 
organiza�on, thus making him / her a family member.

Ÿ Adherence to and respect for the organiza�onal mission and vision are mandatory to align a person 
with the organiza�onal goals and targets.

4.1.2 Follow Organiza�onal Policies and Procedures
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Unit 4.2 Effec�ve Communica�on and Establishing Good 
Rela�onships

3. Explain the importance of establishing good working rela�onships

2. Demonstrate how to communicate effec�vely with clients

At the end of this unit, you will be able to:

1. Iden�fy the components of effec�ve communica�on

Unit Objec�ves

Effec�ve Communica�on is a two way informa�on sharing process, which involves one party sending a 
message that is easily understood by the receiving party. An Assembler, with effec�ve communica�on 
skills, can work more efficiently and earn apprecia�on more commonly.

The various types of communica�on are:

4.2.1 Components of Effec�ve Communica�on
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Ÿ Women colleagues must be treated with utmost respect.

Ÿ Care should be taken that all colleagues must be treated with equal respect, irrespec�ve of their 
religion, ethnicity, caste, creed, colour or special abili�es.

Ÿ To succeed in one's career, it is not enough to effec�vely communicate with one's clients alone.

Ÿ Best prac�ces should be shared with colleagues and one must listen to the advice of experienced 
colleagues.

Ÿ One must use appropriate tone and pitch while effec�vely communica�ng with one's supervisor(s) 
and colleagues.

Ÿ Communica�on with everybody at workplace should be cordial, yet brief and formal.

Ÿ No career is possible without team work and support from colleagues and guidance from 
supervisor(s).

4.2.3 Importance of Establishing Good Working 
Rela�onships
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Unit 4.3 Own Role and Responsibili�es

At the end of this unit, you will be able to:

1. List one's own role and responsibili�es

Unit Objec�ves

Ÿ Working as a good Team Player, so that one's personal objec�ves and aspira�ons align perfectly with 
those of the team

Ÿ Working as a good Quality Inspector, so that one is able to iden�fy defects in the products under 
process (Work-in-progress), to avoid recall of the final and finished products

Ÿ Working as a good Team Leader, so that one's leadership skills, instruc�ons and �mely reviews help in 
elimina�ng errors and delivering the tasks on �me

Apart from the responsibili�es related to the job role, a person working or aspiring to work as an 
Assembler has to fulfil few roles and responsibili�es on a personal front. These are:

4.3.1 Own role and Responsibili�es
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Unit 4.4 Principle of Furniture and Fi�ngs Manufacturing 
and Installa�on

At the end of this unit, you will be able to:

1. Discuss the principle of Furniture and Fi�ngs manufacturing and installa�on

Unit Objec�ves

Furniture and fi�ngs manufacturing and installa�on are done, keeping in mind these three factors: 
Style, Comfort and Storage. Any product in this sector must be a perfect balance and outcome of these 
three factors. A customer would not accept a bed, if it suits his / her taste or style, is compact but is not 
comfortable enough. The major principles and requirements of this industry are given below:

4.4.1 Principle of Furniture and Fi�ngs Manufacturing 
and Installa�on
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Unit 4.5 Display Correct Understanding of Work Task and 
Objec�ve

1. Demonstrate how to seek clarifica�ons on work tasks whenever required

2. Evaluate and accurately receive informa�on and instruc�ons from the supervisor

At the end of this unit, you will be able to:

Unit Objec�ves

Ÿ This must be done to get a clear idea about the responsibili�es expected by one's supervisor.

Ÿ Having a clear idea about one's tasks helps in fulfilling targets successfully.

Ÿ Seek and obtain clarifica�ons on policies and procedures, from the supervisor or other authorized 
personnel.

Ÿ If the Lead Assembler has doubts about the organiza�onal policies and SOPs, they can be clarified by 
the supervisors or other authorized personnel.

Ÿ Ques�on must be asked to clarify doubts and to eliminate communica�on gaps with one's supervisor.

Ÿ Iden�fy and report any possible devia�ons to appropriate authority.

Ÿ Address the problems effec�vely and report if required to immediate supervisor appropriately.

Ÿ Receive instruc�ons clearly from superiors and respond effec�vely on the same.

Ÿ Accurately receive informa�on and instruc�ons from the supervisor related to one's work.

4.5.1 Ask Ques�ons and Seek Clarifica�ons on Work 
Tasks

Ÿ Before star�ng a par�cular work, it is important to sit with one's supervisor and understand the task's 
objec�ves and requirements.

Ÿ He / she must also discuss the SOPs involved in the opera�ons, if any.

Ÿ Brief should be also taken on the tools and equipment required for accomplishing the work, and the 
precau�onary measures in using the same.

Ÿ  The Assembler must also receive brief regarding the poten�al risks and hazards involved in the work 
and how to assess them.

Ÿ The Assembler must obtain necessary resources, like BOM, Work Order, Specifica�ons and 
Instruc�ons from the supervisor.

4.5.2 Accurately Receive Informa�on and Instruc�ons 
from the Supervisor 
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Unit 4.6 How to Keep Work Area Clean and Tidy and 
its Importance

At the end of this unit, you will be able to:

1. Demonstrate how to keep work area in a �dy and organized state

Unit Objec�ves

Ÿ Store and maintain PPE appropriately

Ÿ Control Dust and Debris

Ÿ Clear Clu�er and Spills to avoid Slips, Trips and Falls

Ÿ Follow a specific frequency of cleaning opera�ons

Ÿ Maintain a wri�en set of guidelines on cleaning and �dying the work area, in the form of SOPs 
(Standard Opera�ng Procedures)

Ÿ Store tools and equipment appropriately, in their designated storage loca�ons

Ÿ Effec�vely move waste materials to designated loca�ons and treat them duly

4.6.1 Keep Work Area in a Tidy and Organized State
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Unit 4.7 Quality Standards for Assigned Work Task and 
Objec�ve

At the end of this unit, you will be able to:

1. Discuss how to seek and obtain clarifica�ons on policies and procedures

2. Explain how to adhere to �me lines and quality standards

3. Iden�fy methods to share informa�on with team

Unit Objec�ves

Every organisa�on has its own set of quality standards and related SOPs and policies. Before delivering 
the final finished product to the client, the respec�ve quality criteria must be verified by the Assembler, 
with appropriate briefing and clarifica�on from the supervisor and other authorized persons.

4.8.1 Seek and Obtain Clarifica�ons on Policies and 
Procedures

Ÿ It is important to deliver the project on or before the deadline, but care must be taken that one does 
not deviate from the client's specifica�ons and quality standards.

Ÿ Deadline, TAT adherence and quality assurance are important aspects of project management.

Ÿ While working on a project, one must maintain a borderline between the delivery �me and the 
quality standards required by the client as well as directed by the organiza�on.

4.8.2  Adhere to Time lines and Quality Standards

Ÿ A team must follow a very effec�ve and strong communica�on cycle.

Ÿ This is also effec�ve in managing emergency situa�ons, since it is very crucial to impart accurate and 
appropriate instruc�ons while handling such circumstances.

Ÿ Sharing accurate informa�on eliminates communica�on gaps  between the Lead Assembler and the 
other members in the team.

Ÿ Accurate and undistorted informa�on must be shared with the team, so that all members in the team 
are perfectly aligned with the task requirements and expecta�ons.

4.8.3  Share Informa�on with Team Wherever and 
Whenever Required



Par�cipant Handbook

222

Unit 4.8 Repor�ng Procedure in Case of Devia�ons

2. Illustrate how to address the problems effec�vely and report, if required

1. Iden�fy and report any possible devia�ons to appropriate authority

At the end of this unit, you will be able to:

Unit Objec�ves

During the en�re course of work, any devia�on, in terms of quality standards, requisite specifica�ons 
and others, should be reported immediately to the supervisor or appropriate authority. For example, if 
the client has asked for an Overpanel Patch and the team has given a Corner Patch, it is a notable 
devia�on from the specifica�ons required. 

4.9.1 Iden�fy and Report any Possible Devia�ons

Problems and issues must be reported to the immediate supervisor as soon as they are iden�fied. There 
is no need to panic but �mely escala�on must be made to get them resolved. For example, if matching 
screws are missing from the Handle kit, then this issue must be escalated and replacement order must be 
placed with the vendor. Such escala�ons and reports must be made in proper format, as directed by the 
organiza�on.

4.9.2 Address the Problems Effec�vely and Report
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Unit 4.9 Importance and Need of Suppor�ng Co-Workers 
Facing Problems

1. Evaluate the importance and need of suppor�ng co-workers

At the end of this unit, you will be able to:

Unit Objec�ves

Coordinate and cooperate with colleagues to achieve work objec�ves

Teamwork is extremely important in any job. An Assembler must coordinate and cooperate with 
colleagues to make the project a grand success. He / she should:

Ÿ Listen ac�vely with minimal barriers

Ÿ Build trust, but do not get too casual

Ÿ Be aware of your tone

Ÿ Watch your body language

Ÿ Par�cipate and coordinate

Ÿ Share best prac�ces with peers

Ÿ Discuss task lists, schedules and ac�vi�es

Ÿ Ask ques�ons to clarify

4.9.1 Importance and Need of Suppor�ng Co-workers 
Facing Problems
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Unit 4.10 Types of People that One is Required to 
Communicate 

At the end of this unit, you will be able to:

1. Apply instruc�ons clearly from superiors and respond effec�vely 

3. Demonstrate how to communicate with others clearly

2. Discuss how to work together with co-workers in a synchronized manner

Unit Objec�ves

Communica�on is incomplete and ineffec�ve if there is a gap between the receiver and the sender. One 
should not only ensure to receive the accurate informa�on from the supervisor(s), but also acknowledge 
that he / she has correctly understood the same. It is a recommended prac�ce to note down important 
points while receiving instruc�ons from one's supervisor.

4.11.1 Receive Instruc�ons Clearly from Superiors and 
Respond

Ÿ The various stages in a project must be treated discretely and yet, there must exist a seamless link or 
flow between them, in other words, synchroniza�on.

Ÿ An Assembler must be an excellent team player, because it is prac�cally impossible to accomplish a 
project or task without proper synchroniza�on.

Ÿ The outcomes of each stage of a project become the inputs to the next one and the process must 
con�nue in a synchronized manner un�l the final product is obtained.

Ÿ The deadline for delivery of the en�re project can be met only if each component of the project is 
delivered on �me.

4.11.2  Work Together with Co-workers

One must ensure that important informa�on must be communicated and conveyed in a pace that helps 
everybody understand easily. Too fast a pace would make the audience not only miss out the important 
chunks of informa�on, but also in understanding the informa�on wrongly. Too slow a pace would make 
the conversa�on boring and make the audience lose interest in listening.

4.11.3  Communicate with Others Clearly
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Unit 4.11 Various Components of Communica�on Cycle

1. Iden�fy and analyse the various components of the Communica�on Cycle

At the end of this unit, you will be able to:

Unit Objec�ves

2. Formulate  / Encode message

1. Aim

3. Transmit / Deliver message to Receiver

6. Ask ques�ons to sender to clarify doubts if message is s�ll not clear

Communica�on Cycle is the sequence in which effec�ve communica�on occurs between the giving and 
receiving ends. The various components of the communica�on cycle are:

5. Decode,  Analyse and Act

4. Receive Feedback from receiver

4.11.1 Various Components of the Communica�on Cycle
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Unit 4.12 Importance of Ac�ve Listening

1. Demonstrate how to display ac�ve listening skills at work

At the end of this unit, you will be able to:

Unit Objec�ves

Ac�ve Listening, as the name suggests, is how one u�lises one's listening skills to effec�vely receive 
accurate informa�on. Without Ac�ve Listening, communica�on in a workplace stands incomplete and 
would invite several errors and gaps in communica�on.

Ÿ Distrac�ons

Ÿ Interrup�ons

Ÿ Lack of Interest in the conversa�on

The steps involved in Effec�ve and Ac�ve Listening are:

Ÿ Facing the speaker and maintaining an eye contact

Ÿ A�en�vely listen and comprehend the informa�on given by the speaker

Ÿ Staying a�en�ve yet relaxed

Ÿ Asking ques�ons only to ensure understanding

Ÿ Communicate clearly on the issues being faced and clarify queries

Ÿ Listening to the words and trying to visualize what the speaker is saying

Ÿ Wai�ng for the speaker to pause to ask clarifying ques�ons

Ÿ Trying to empathize with the speaker

Ÿ Keeping an open, receiving mind

Ÿ Never interrup�ng or imposing your "solu�ons"

Ÿ Providing the speaker with construc�ve feedback

The barriers in Ac�ve Listening are:

Ÿ Noise

Ÿ Prejudice and Preconceived Ideas

4.12.1 Display Ac�ve Listening Skills while Interac�on
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Unit 4.13 Importance of Discipline and Ethics

At the end of this unit, you will be able to:

1. Appraise the importance of discipline and ethics in professional success

Unit Objec�ves

The importance of Discipline and Ethics, to achieve professional success can be elaborated with the help 
of the following elements. These are known as the pillars of workplace discipline and ethics:

4.13.1 Importance of Discipline and Ethics
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Unit 4.14 Disciplined Behaviour for a Working Professional

At the end of this unit, you will be able to:

3. Recognize the dress code at work place

2. Prac�se how to respond politely to customer and team queries

1. Display courteous behaviour, respect and politeness at work

Unit Objec�ves

At workplace, one may encounter varied situa�ons, few of which may be unpleasant. One must stay firm 
yet courteous while dealing with difficult work situa�ons, like conflicts, grievances, appraisal discussion, 
etc. However unpleasant the situa�on may be, one must not lose control over oneself and behave 
courteously.

4.15.1 Display Courteous Behaviour at all Times

Few such elements of disciplined behaviour are:

Learning about discipline alone does not make one disciplined at the workplace. One must implement 
what has been learned, by demonstra�ng responsible and disciplined behaviour at the workplace.

Ÿ Punctuality - This encourages a person to be always “On Time”. Punctuality inculcates the habit of 
deadline adherence and effec�ve �me management, thus comple�ng tasks as per given �me and 
standards. Prac�sing punctuality can be an efficient tool in deligh�ng customers and earning their 
reten�on and loyalty.

Ÿ Elimina�ng Wastage - An Assembler must s�ck to the policy of “Zero Wastage”. Resources must be 
properly planned, allocated and u�lized to the fullest. Such resources include people, �me, raw 
materials and money. Wastage of �me, by  loitering unnecessarily, idling and gossiping, etc. must be 
condemned and prevented.

Ÿ Integrity and Honesty - An employee with high standards of ethics, honesty and moral values is 
considered a valuable asset to the organiza�on. One must respect work hours and should not render 
oneself unproduc�ve or underproduc�ve by gossiping and idling.

4.15.2 Demonstrate Responsible and Disciplined 
Behaviour
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Ÿ Apprecia�on for others in the team promotes mutual respect, which is one of the most important 
aspects in good team work.

Ÿ Thus habit promotes collabora�on in a team to boost produc�vity and improve quality of work.

Ÿ Showing respect to others would imply that one shall earn respect and apprecia�on in return.

Ÿ Apprecia�on for other team members works as “Posi�ve Reinforcement”, i.e. it encourages and 
rewards them for their performance and contribu�on towards the project.

4.15.3 Show Respect to Others and Their Work

Ÿ By responding politely to all queries of clients, an Assembler fulfils the following:

¡ Work and deliver output as per client requirement and sa�sfac�on - The end result of any 
project is ul�mate client delight. Mee�ng client's requirements about  a project and exceeding 
the client's value expecta�ons help in retaining a client and earning his / her loyalty.

¡ Being aware of different customer cultures / faiths and responding appropriately - Irrespec�ve 
of the culture, colour, na�onality, creed and economic status, a customer is always the King for a 
Lead Assembler. Respec�ng diversity implies that Customer Centricity should be prac�sed, 
irrespec�ve of the customer's background. A Lead Assembler must always remain neutral and 
truly professional while dealing with customers from diverse backgrounds. 

Ÿ Customer Centricity is one of the most vital personal a�ributes that an Assembler must have, since an 
Assembler must interact with innumerable clients in daily life.

¡ Understand customer requirements and �me lines and respond as per their needs - Answering 
customer's queries helps in understanding the task requirements very clearly. This, in turn, helps 
in working with less confusion and interrup�ons and in delivering the task perfectly on �me.

Ÿ This behavioural trait must not only be prac�ced with one's clients, but also with the other team 
members as well.

¡ Being courteous with customers and ability to handle different types of customers - Different 
customers have different types of nature. The nature of customers can range between being very 
polite to extremely demanding and cri�cal of whatever you do.

Ÿ A client may have several doubts and queries, which the Lead Assembler must listen proac�vely and 
clarify politely.

4.15.4 Respond Politely to Customer Queries

Ÿ Dress code mandates that only authorized persons are allowed to access and control the premises.

Ÿ Dress Code helps a person in iden�fying himself or herself as an inseparable component of the 
organiza�on.

Ÿ Maintaining the dress code helps in strengthening the security of the organiza�on.

Ÿ Adhering to the organiza�on's dress code is an important part of Work Ethics in the work area.

4.15.5 Follow Dress Code at Work Place
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Unit 4.15 Expressing and Addressing Grievances Appropriately 

2. Explain the importance of following the escala�on matrix in case of any grievance

1. Explain the meaning of grievance

At the end of this unit, you will be able to:

Unit Objec�ves

Grievance is defines as “an official statement of a complaint over something believed to be wrong or 
unfair”. Grievance is very common in any workplace and it is important to address and resolve it on �me, 
to avoid non-performance, unproduc�vity and failure in delivering the tasks on �me.

4.15.1 What is Grievance?

Ÿ If the concerned official, at a certain level, does not address the grievance within the TAT, “escalate” 
and carry forward the issue to the next level.

Ÿ Follow the Escala�on Matrix for Internal Grievance Resolu�on.

Ÿ Before complaining and expressing grievance, be very clear of the objec�ves, i.e. why do you require 
to complain and what do you want to achieve in the long run.

Ÿ At each level of the matrix, write an email to the designated official, according to the guidelines and 
formats provided.

Ÿ Document all records of emails and phone calls, �ll the issue is duly addressed and closed.

Ÿ Repeat the process from 2-6.

Ÿ On resolu�on of the grievance, thank the concerned authority over phone or email, whichever is 
applicable.

Ÿ Follow up with the concerned official, if the complaint or grievance is not addressed within the 
standard TAT at that escala�on level.

4.15.2 Follow Escala�on Matrix for any Grievance
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Ÿ Below Escala�on Matrix is generally followed by the Assembler:

Escala�on Level 1: The Lead Assembler / Lead Technician and the Supervisor

Ÿ Sexual Harassment

The highest level must essen�ally be approached for cases like:

Escala�on Level 2: The Works Manager

Escala�on Level 3: CEO

Ÿ Racial Discrimina�on

Ÿ Breaches in organiza�onal safety protocol
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Unit 4.16 Managing Interpersonal Conflict Effec�vely

At the end of this unit, you will be able to:

1. Discuss how to manage interpersonal conflict

Unit Objec�ves

Ÿ Adop�ng an ac�ve and empathe�c listening approach

Ÿ Arranging for a discussion with witnesses, if required

Interpersonal Conflict can be defined as a serious quarrel or disagreement between two or more 
persons. Conflict Management is extremely crucial in maintaining a good work environment and the 
standard produc�vity of the organiza�on.

The method of effec�vely managing a conflict are:

Ÿ Clarifying individual percep�ons involved in the conflict

Ÿ Arriving at a conclusion agreed upon by all par�es in the conflict

Ÿ Iden�fying a safe place and �me to talk

Ÿ Searching for op�ons with the aim of a win-win outcome

4.16.1 How to Manage Interpersonal Conflict
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Ÿ A good employee is expected to respect and follow the organiza�onal policies and procedures.

Ÿ Ques�on must be asked to clarify doubt and to narrow down communica�on gaps with one's 
supervisor.

Ÿ An Assembler, with effec�ve communica�on skills, can work more efficiently and earn apprecia�on 
more commonly. 

Ÿ Furniture and fi�ngs manufacturing and installa�on are done, keeping in mind these three factors: 
Style, Comfort and Storage. 

Ÿ It is important to deliver the project on or before the deadline, but care must be taken that one does 
not deviate from the client's specifica�ons and quality standards.

Ÿ Problems and issues must be reported to the immediate supervisor as soon as they are iden�fied. 

Ÿ The workplace must be maintained in a �dy and organized state.

Ÿ Without Ac�ve Listening, communica�on in a workplace stands incomplete and would invite several 
errors and gaps in communica�on.

Ÿ One must support colleagues if they are in problem.

Ÿ Communica�on Cycle is the sequence in which effec�ve communica�on occurs between the giving 
and receiving ends. 

Summary

1. Visit a workshop and observe the different methods of communica�on used by the workers.

2. Distribute a plan of replacing an old window and installing a new glass door, among 5 of your batch 
mates. Ensure an equal workload for all of them.

3. With the help of two batch mates, perform a Role Play, where both of you are in a conflict and your 
Lead / Supervisor resolves the same.

Ac�vity
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 d) Partner

 a) Punctuality

Choose the Correct Op�on:

 d) All of the above

 b) To reduce interrup�on in work due to non-availability of tools

 b) Saved Money

1. Why should an Assembler plan his / her work?

 a)  Saved Time

 c) To get support in advance, if needed in his project

 c) Earned Customer Sa�sfac�on

 d) All of the above

 a) Communica�ng with colleagues

 c) Communica�ng with clients

 d) None of the above

 b) Communica�ng with the supervisor

4. Which of the following is NOT an element of disciplined behaviour?

2. If the Assembler has completed his work on �me, then he has –

3. "Par�cipa�ng and coordina�ng" is an important element of:

 a)  To able to convey the right delivery �me to customer

 b) Appraisal

 c) Waste Minimisa�on

 d) Honesty

5. A client must be treated like a:

 a) Friend

 b) Family member

 c) Colleague

Exercise
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 A

Absorp�on: The por�on of total incident radia�on that is absorbed by the glass and subsequently re-
radiated either outside or inside.

Acid Etching: A process of decora�ng glass, which involves the applica�on of hydrofluoric acid to the 
glass surface.

Ambient Temperature: The surrounding temperature exis�ng at any given �me.

Annealing: Process designed to eliminate or limit stresses in glass by submi�ng the glass to strictly 
controlled cooling in a special oven known as a Lehr.

Antelio: Pyroli�c coated reflec�ve glass.

An�-Bandit: A type of security glazing, typically laminated glass, designed to resist manual a�ack and to 
delay access to the protected space for a short period of �me.

An�sun: Standard Grey bronze and Green �nted float range.

An�que glass: Glass with an uneven surface texture and bubbles inside, produced by using an�que 
methods in order to obtain the appearance of glass made before the development of industrial 
processes.

Applica�on life: Period of �me during which a sealant can be effec�vely applied to a joint. The �ming is 
from comple�on of mixing and could be affected by temperature, humidity or a combina�on of both. 
Also known as Working life.

Arc�c: An obscure glass with a non-direc�onal pa�ern. Also known as Kosciusko. Cannot be toughened.

Argon Gas: An inert, nontoxic gas used to fill insula�ng units, thus improving thermal performance.

Acous�c Laminate: Laminated glass with a special acous�c interlayer for good sound control.

Airspace: The gap between two pieces of glass in an insulated glass unit.

Acuity: Sharpness of image

Arc�c Blue: A blue �nted float engineered for high light transmi�ance, low solar heat gain combined 
with cool blue colour.

An�fade: Laminated glass with an addi�ve to block UV radioa�ons.

Armourclad: Ceramic painted tempered safety glass.

Arris: A small bevel at an angle of approximately 45 degrees to the surface of the glass applied usually 
with a wet or dry belt, stone or machine.

Aspect Ra�o: The ra�o of the longer side of a panel to its shorter side.

Atlan�ca: Emerald Green �nted high performance glass. Formally known as Solar Green.

A�enua�on: The reduc�on of sound intensity (or signal strength) with distance. A�enua�on is the 
opposite of amplifica�on, and is measured in decibels.

Azuria: Aqua Blue �nted high performance glass. Formally known as Azurlite.

B

Autoclave: A pressure tank vessel that applies high pressure and heat to obtain bonding between glass 
and PVB or other plas�c sheet, crea�ng a laminated glass product.

Back Clearance: Space between the back of the glass and back of the rebate.

Back Pu�y: Por�on of the compound remaining between the back of the rebate and glass a�er the glass 
has been pressed into posi�on in the bedding pu�y.

Glossary
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Blinds Inside: Window blinds which are installed inside an insulated glass unit.

Channel Width: The distance between the fixed and removable beads at the widest point.

Blemish: A no�ceable imperfec�on in or on the surface of the glass.

Brewster's Fringe: A rainbow effect some�mes seen in double glazing caused by the light refrac�on from 
iden�cal thicknesses of glass.

Bevelling: The process of grinding and polishing a sloped angle on the face of the edge of flat glass which 
results in a decora�ve edge appearance to the glass.

Bead: A strip of �mber, aluminium or other suitable material secured to the rebate to retain the glass in 
place (some�mes referred to as a glazing bead).

Centre tension: Residual tension stresses within the centre zone between the surface compression 
layers of thermally toughened and heat-strengthened glass.

Backing Rod: A polyethylene or polyurethane foam material installed in the joint to control sealant joint 
depth, provide a surface for sealant tooling, and to prevent three-sided adhesion.

Casement window: Window, pivoted or opening on side hinges.

Borosilicate: Low expansion heat resistant glass.

Chair Rail: A fixed glazing bar or rigid push bar that provides protec�on from human impact. Also known 
as a Crash Rail.

Balustrade: A framed or unframed enclosure between handrail and floor level (see also handrail). 
Required to protect a difference in level of 1m or more.

Blisters: A profusion of bubbles or gaseous inclusions in glass. Small bubbles less than 2mm diameter are 
referred to as seeds.

Channel Opening: The internal dimension between the up-stands of the channel.

C

Bite: The amount of overlap between the frame or fin support. Also referred to as structural bite, this is 
the width of silicone sealant that is applied to the panel of glass to adhere it to the frame.

Bull Nose: The rounding, in the form of a quarter circle, of half of the cut edge of the glass. The remaining 
surface edge is slightly rounded. Also known as Half Round.

Checking: Fine hairline cracks in a dried coa�ng or film.

Blow-in: A separa�on of glass and interlayer at or close to the edge of laminated glass caused by 
penetra�on of the autoclaving medium into the edge during lamina�ng.

Bushes: Nylon or hard plas�c or fibre used around fixings in holes to prevent glass to metal contact.

Bullet Resistant Glass: A mul�ple lamina�on of glass and plas�c that is designed to resist penetra�on 
from medium-to-super-power small arms and high-power rifles.

Block: A small piece of lead, wood, rubber or any other suitable material used to posi�on glass in a frame.

Cast glass: Glass produced by 'cas�ng', in other words by pouring molten glass into a mould or by hea�ng 
glass in a mould un�l it assumes the shape of the mould.

Bu� Glazing: The installa�on of glass products where the ver�cal glass edges are glazed with silicone and 
without structural suppor�ng mullions. Similar to Bu� Joint.

Bullion: A glass panel having a formed an�que style circle in its centre for decora�ve effect. Originally the 
cut out bo�om of a mouth blown glass cylinder.

Cathedral: An obscure glass with a non-direc�onal pa�ern.
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Diffusing: Sca�ering, dispersing, as the tendency to eliminate a direct beam of light.

Distance pieces: Small blocks of resilient, non-absorbent material (such as extruded rubber) used to 
prevent the displacement of glazing compound or sealant by external loading. They are posi�oned 
opposite each other between the glass and rebate, and glass and bead.

Diminishing stop bevel: A bevel in which only a por�on of the surface edges is bevelled, The bevel 
running out on a small radius.

Colonial Bars: Internal spli�ng of a sealant resul�ng from over stressing and insufficient elas�city and 
elonga�on to absorb the strain.

Datastop: Electromagne�c data shielding glass.

D

Cladding Glass: Toughened or Heat strengthened glass usually painted or silkscreened using ceramic ink 
as a colouring agent foruse in curtain walls or as a cover to columns and walls.

CNC: Computer Numeric Control. This type of machinery enables the processing of sophis�cated shapes 
and hole contours in glass.

Curing agent: One part of a two-part sealant, which, when added to the base, will cause the base to 
change its physical state by chemical reac�on between the two parts.

CIP (Cast in place): Lamina�on process where the interlayer is a liquid poured between two plies of glass 
and then chemically or UV cured to produce the final laminated safety glass product.

Chip: A small shallow piece of glass which has become detached from the original glass edge or the void it 
has le�.

Cohesive Failure: Internal spli�ng of a sealant resul�ng from over stressing and insufficient elas�city 
and elonga�on to absorb the strain.

Compression: Pressure exerted on the glazing compound, sealant, tape, gasket or wedge by the glazing 
method.

Containment: The ability of the glass or glazing to prevent people from falling through.

Countersunk hole: A hole which has been ground out at the surface to receive a mechanical fixing and 
bush, allowing the bol�ng or fixing of the glass panel.

Corflute: A thin plas�c board used for templates.

Dantalux: Copper and Lead free mirror.

Daylight Size: The clear height and width between frame members that admits light.

Decorated glass: Glass or pa�erned glass processed by cra�smen for decora�ve effect. Stained glass, 
headlights, sand blasted, acid etched, embossed, slumped and printed glass fall into this category.

Delamina�on: A condi�on in which one or more of the glass plies of laminated glass loses the bond with 
the interlayer.

Desiccant (silica gel): Molecular sieve or extremely porous crystalline substance used to absorb moisture 
inside the air space of secondary glazing.

De-vetrifica�on: Crystalliza�on of glass.

Dice: The cubicle pa�ern of fractured toughened glass.

Dichroic coa�ng: Mul� layered coa�ngs that exhibit different colours by reflec�on and transmission as a 
func�on of viewing angle.

Deep Bite: An extra deep sandblast used to create depth in an image on glass.

Deflec�on: The amount of bending or flexing of the centre of a glass panel perpendicular to the plane of 
the glass surface under load.
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Drained Glazing: A glazing system in which any water that enters the sytem is drained out.

Dry seal: A weather seal between the glass and frame using foam tapes or gasket materials. This may not 
be completely water�ght.

Drop Height: The ver�cal height an impact ball is raised for tes�ng safety glass.

Double Glazing: Two or more panes of glass separated by air spaces within openings to improve 
insula�on against heat transfer and/or sound transmi�ance.

E

Durometer: An instrument for measuring Shore Hardness and the rela�ve hardness of materials like 
rubber.

Edge Defects: Glass defects at the edge that include vents, shells, flakes, wave, sharks teeth, nips and 
corners on/off.

Edgebanding: The pain�ng or cladding of the perimeter edge of glass panels prior to toughening which 
results in a fused colour to the edge for protec�on of sealants and adhesives against UV degrading or for 
visual effect.

Edgework: Grinding, smoothing, bevelling, mitre or polishing edges of glass panes.

Elastomer: An elas�c rubber like substance or synthe�c rubber.

Finger slots: The slot produced by processing the surface of the glass by grinding in a slot for use as a 
finger grip in sliding the glass panels.

Dual seal: Insula�ng Glass units manufactured with a primary seal and a secondary seal for maximum 
protec�on against moisture vapour transmission.

Fiery: Poorly annealed glass that results in poor cu�ng from residual tension or bowing.

Fins: Suppor�ng glass panels, usually ver�cal, located at a 90° to the glazed surface, usually behind a bu� 
joint.

End Caps: A set number of stock sheets of glass packed with wooden caps on each end of the glass which 
is then strapped together to hold them inplace. This form of packaging makes  unpacking easy.

Etch: To alter the surface of the glass with acids or special tools.

F

Fenestra�on: Any glass panel, window, door, curtain wall or skylight unit on the exterior walls providing 
windows to the building.

Edge Clearance: The space between the edge of the glass and sight line.

EPDM: A synthe�c rubber used to produce gaskets and se�ng blocks.

Edge Dele�on: The removal of the edge of CIP (Cast in place) laminate so the edge tape cannot be seen.

Faceted glazing: Glazing with ver�cal strips of glass (facets) joined at the ver�cal edges with silicone 
joints to typically form a radius window.

Double Bevel: A glass edge that has two bevels at different angles.

Edge Cover: The distance between the edge of the glass and the edge of the rebate forming the sight 
opening of the window frame.

Engraving: Abrading the surface of the glass to produce decora�ve designs.

Etchlite: A float glass, one side of which has been treated with a high quality acid to produce a fine grain 
sa�ny finish. Also known as AcidEtchGlass.
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Fire Resistant Glass: Glass that resists the penetra�on of flames and/or smoke for a period of �me, in 
accordance with appropriate Standards.

Flemish: An obscure glass with a semi-transparent direc�onal pa�ern.

Formed glass: Glass which has been heated and formed by moulds.

Flare: A protrusion on the edge of a panel of a glass.

Flush Glazing: Glass glazed to an aluminium frame without any external mullion or transom projec�ons.

Fire cracks: Small cracks penetra�ng the surface of the glass usually in the shape of short hooked 
crescents.

Flashing: An impervious membrane or material which must be compa�ble with the framing materials, 
installed to waterproof the installa�on in the building.

Fire-rated glass: Glass that resists the penetra�on of flames and/or smoke for a period of �me, in 
accordance with appropriate standards.

Float Glass: A transparent glass, the two surfaces of which are flat, parallel and fire polished so that they 
give a clear undistorted vision and reflec�on. Float glass is manufactured by floa�ng a ribbon of molten 
glass over a bath of liquid �n which has a greater densitythan that of glass.

Fracture pa�ern: The pa�ern formed by the cracks in an individual pane of glass when broken.

Frit: Raw materials mixed together and melted to form glass.

Frosted Film: A decora�ve film applied to glass a�er glazing.

FRR: Fire Resistant Ra�ng. The classifica�on given to a glass type or glazing system to resist fire rela�ve to 
certain measurements.

G

Front pu�y: A triangular fillet of pu�y formed between the surface of the glass and rebate pla�orm.

Gaskets: The filling of the cavity of a sealed IGU with a special gas to enhance the thermal insula�on. A 
good example of this is Argon gas.

Gilding: A process employed largely for le�ering and decora�ve work, whereby leaf metal such as gold 
leaf is applied to the surface of glass and coated with a protec�ve medium.

Glare: The discomfort, or impairment of vision, or both, caused by extreme contrasts in the field of 
vision, where parts such as lamps, luminaries, sky, or reflec�ng surfaces are excessively bright in rela�on 
to the surrounding brightness.

Glass clad polycarbonate: Two or more panels of flat glass bonded with a urethane interlayer to one or 
more sheets of extruded polycarbonate in a pressure/temperature/vacuum lamina�ng process.

Glass Fibre: A fibre made from molten glass, generally produced in strand form.

Glazing quality: The standard float glass quality supplied to buildings when quality is not otherwise 
definitely specified.

Glazing shoe: A mechanical fixing at the end of a sloped glazing bar to stop the glass panel sliding or 
protruding past the bar at the gu�er or exposed end.

Glazing System: Any combina�on of glass and other materials that fills a window opening.

Gloss: The degree of shine or lustre on the surface of a paint or ceramic ink.

Glue Chip: Decora�ve glass produced by s�cking material onto the glass with a glue. As the glue cures the 
material is stripped off the glass, the surface of which is plucked. This gives a random pa�ern.

Georgian wired glass: Glass with an incorporated wire mesh square pa�ern. The glass may be cast or 
clear polished.

Glazing bar: An aluminium extrusion typically used for glazing systems in roofs.
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 H

Half Round : Rounding of a cut edge to a quarter circle.

Hard coat: Coa�ng applied to glass during its manufacture, whereby it is fused to the glass in the form of 
a pyroly�c coa�ng.It is very durable and can be cut and toughened from stock.

Handrail: A horizontal or sloped rails for support on a stair landing or Balustrade.

Jamb: Ver�cal frame member at the perimeter of the opening of a window or door.

Intumescent interlayer: A type of interlayer in fire-resistant laminated glass, which becomes opaque 
when exposed to fire.

Insula�ng Glass Unit (IGU):Two or more panes of glass spaced apart and factory sealed with dry air or 
special gases in the unit cavity.

Iridescence: A surface rainbow effect similar to an oil-on-water appearance. Normally caused by 
atmospheric moisture or alkali a�ack.

Heat soaking: Heat soaking is the process whereby toughened glass is reheated for a period of �me at 
high temperatures to induce breakages that may be caused by inclusions or contaminants in the glass.

Interlayer: Plas�c material used between two or more glass panes in the manufacture of laminated 
safety glass to bond the glass together.

 I

Lamguard: 6.52mm Residen�al Laminated Security Glass.

Heat-reflec�ng glass: Surface-treated glass that reduces solar heat gain through reflec�on.

J

Knot: An imperfec�on in glass, an inhomogeneity in the form of a vitreous lump.

Hor�cultural glass: A low grade glass used for glass houses and other hor�cultural applica�ons, normally 
sheet glass.

L

Heel Bead: Sealant applied at the base of a window channel, a�er se�ng the glass panel and before the 
bead is installed. One of its purposes is to prevent air and water penetra�on.

IGUMA: Abbrevia�on for Insula�ng Glass UnitsManufacturers Associa�on.

Integrity : The number of �mes a FRR material resists the passage of flame and hot gas.

 K

Herme�cally Sealed: Made air�ght by fusion or sealing. Insulated Glass Units are herme�cally sealed.

Hickey: An imperfec�on in a screen printed coa�ng caused by contamina�on.

Inclusion: A crystalline or non-crystalline par�cle entrapped in glass.

Heat treated glass: Annealed glass heated to a temperature near its so�ening point and forced to cool 
rapidly under carefully controlled condi�ons. Heat-treated glass may be either heat strengthened or fully 
toughened (tempered).

Hydrophilic: Term used for self-cleaning glass in which the coa�ng a�racts water so that it spreads to 
form a thin film to wash away dirt and dries without spo�ng.
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Lead glass: A type of glass produced with lead oxide in the mix for X ray shielding applica�ons.

Luminous Efficacy: (Light-to-Shading Coefficient Ra�o) The visible transmi�ance of a glazing system 
divided by the shading coefficient. This ra�o is helpful in selec�ng glazing products for different climates 
in terms of those that transmit more heat than light and those that transmit more light than heat.

Manifesta�on: The act of making glass visible. The marking of glass so as to minimise the poten�al for 
human impact and injury.

Laminated Safety Glass: A product consis�ng of two or more sheets of glass permanently bonded 
together by a plas�c or resin interlayer material and usually mee�ng the test requirements for a 
Grade A Safety Glass.

Leadlight: Glazing made in the tradi�onal manner with lead cames and small pieces of glass.

LHR: Abbrevia�on for Light and Heat Reflec�ng glass.

Liquid laminated safety glass: Two or more sheets of glass permanently bonded together by a liquid 
resin that cures to form a plas�c-type interlayer.

Lite: A panel or sheet of glass.

Lehr: A special type of oven or kiln used for annealing glass

Linear Expansion: The expansion of a material over it length per degree C change in temperature.

Louvre: A window unit comprising a series of blades of glass or other material lapping over each other 
when in the close posi�on.

Low Iron glass: Glass which is very low in iron content and consequently is extremely white and clear and 
transmits an excep�onally high percentage of visible light.

Loca�on Blocks: Blocks posi�oned between the frame and edge of the glass to maintain its posi�on.

M

Mirror: Glass silvered on one side.

Mitre bevel: The bevelling of the cut edge of the glass to an angle of approximately 45° (unless otherwise 
specified); the extreme point is slightly arrissed. Similar to bevelto bu�.

Modesty panels: A panel of toughened shower screen glass silkscreened with a decora�ve pa�ern to 
give a discreet curtain effect.

Mas�c: Heavy consistency compound which may retain adhesion and pliability with age.

Mirrorpane TM: A one way vision reflec�ve glass which in conjunc�on with correct ligh�ng levels gives 
visual security to the viewer.

Modulus: Stress at a given strain. Modulus of elas�city is the tensile strength at a given elonga�on.

Mullion: A ver�cal intermediate framing member. When used in curtain walls it represents all ver�cal 
members.

Mul�-laminates: Laminated glass comprising three or more lites of glass.

MDF: Medium Density Fibreboard used for templates.

Mirrocol: An elas�c adhesive specially designed for bonding mirrors.

Mo�le: A blotch appearance in a coa�ng.

Mun�n bars: Bars used in insulated glass units to simulate colonial style windows.

Neoceram: Ceramic heat resistant glass with a special coa�ng.

Monolithic Glass: A single light or piece of glass as opposed to laminated glass or an insulated glass unit.

N
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Neoprene: A synthe�c rubber with similar proper�es to natural rubber, but manufactured without 
sulphur for vulcanisa�on.

Nib: A small protrusion of glass away from the corners.

Nickel Sulphide Inclusions: Minute par�cles of nickel and sulphur present in the raw material of glass 
which under heat form into crystals and in rare cases can cause spontaneous breakage in toughened 
glass.

Nominal thickness: The commonly used dimension by which the thickness of a panel of glass is sold or 
marketed.

O

Newton's rings: Coloured rings which appear when two pieces of glass or clear plas�c are pressed 
together.

Orange peel effect: A rough surface texture on paint or ceramic ink coa�ng having the appearance of 
orange peel and regarded as undesirable when viewed against light.

Opaque: Deno�ng a solid colour with li�le if any light transmission.

Patch Fi�ng: A frameless glass fi�ng, typically for hinged frameless doors.

Overhead glass: Generally regarded as glass or glazing installed at above 2 metres and sloped more than 
15° from the ver�cal. It relates to glass over populated areas. Ver�cal glazing to upper levels is not 
generally regarded as overhead glass.

On-line coa�ngs: On-line coa�ngs are made while the glass is hot and s�ll in the annealing lehr. They may 
s�ll be considered as basic products, and the size and tolerance constraints are similar to those for clear 
float glass.

Opacity: The rela�ve capacity of a coa�ng material to obstruct the transmission of light.

Off-line coa�ngs: Coa�ngs applied to individual panes of glass once the glass has been manufactured 
and taken off line and cu�n prepara�on for the further treatment.

Opacifier: Applied polyester film or coa�ng to the surface of �nted or reflec�ve glass rendering it 
opaque.

Opalite: Laminated safety glass with a white translucent interlayer.

Parsol: European range of grey, bronze, green and pink colours.

P

Pascal (Pa): The unit of pressure or stress that arises when a force of one Newton is applied uniformly 
over an area of one square metre.

Pa�erned Glass: Glass having a pa�ern impressed on one or both sides. Used extensively for diffusing 
light, privacy, bathroomsand decora�ve glazing. Some�mes called rolled, figured or obscure glass.

Op�float: Clear float glass.

Photocataly�c: Process used for self-cleaning glass to loosen and break down organic dirt par�cles on 
the glass surface.

Photovoltaic Glass: Glass with integrated solar cells, to convert solar energy into electricity. This means 
that the power for an en�re building can be produced within the roof and façade areas.

Opal interlayer: A range of translucent white shades of CIP resin.

One-way Vision: The term for a reflec�ve glass, which if glazed with appropriate ligh�ng ra�os, allows 
visual security to be maintained from the viewing side.
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Polyisobutylene: A butyl compound, typically the primary seal in a dual seal Insula�ng Glass Unit and the 
key component in restric�ng moisture vapour transmission.

Primer: A coa�ng specifically designed to enhance the adhesion of paints or sealant systems to certain 
surfaces.

Pyroly�c: The coa�ng on a glass substrate which is deposited on-line during the glass manufacturing 
process. The coa�ng is fired into the glass surface at 700 ºC and is therefore extremely hard and durable.

Q

Ply: One sheet or panel of glass in a laminate.

Polarex: One way observa�on mirror.

Polariscope: A device for examining the degree of strain in a sample of glass.

Polarised Light: Light waves which are vibra�ng in a special orienta�on either a�er passing through a 
polarised filter or a�er being reflected a surface or from the sky.

Polished Plate: Glass manufactured prior to the inven�on of the Float process. The glass was ground and 
polished on both sides to produce a parallel op�cally high quality surface.

PMMA resin: Poly Methyl Meth Acrylate. A temperature curing elas�c resin used as an interlayer in some 
cast in place laminates.

Points: Thin flat triangular or diamond shaped pieces of metal used to hold glass in place for pu�y 
glazing.

Polyvinyl Chloride (PVC): Polymer formed by polymerisa�on of vinyl chloride monomer. Some�mes 
called vinyl.

Polishing: A process whereby the surface or edge of glass is polished with felt and a polishing agent, as in 
polished edges.

Polysulphide: A sealant used around the perimeter of insulated glass units.

Planar: Frame less glass system using countersunk fi�ngs.

Pocket glazing: A two or three sided framed opening in a sash or frame to accommodate a glass panel. 
Beads maybe fixed or removable on one or two sides.

Pinholes: Tiny, transparent openings in a coa�ng film which can be a�ributed to surface contamina�on, 
cracks, dirt, coa�ng contamina�on, surface tension, sta�c electricity, screen clogging, abrasion of the 
film, agglomerates in the coa�ng, rapid solvent loss, and the like. Any small hole that permits the passage 
of light.

Poly Vinyl Butyral (PVB): An extremely tough resilient plas�c film used to bond glass together in the 
lamina�ng process.

Pre-shimmed Tape: A sealant having a pre-formed shape containing solids or discrete par�cles that limit 
its deforma�on under compression.

Primary Seal: A butyl-based sealant applied to the edges of the space bar during assembly into double-
glazed units, to ensure a water�ght and air�ght seal around the perimeter of the unit.

Pu�y: A compound used to glaze and seal glass into joinery.

Quench: The cooling area of a toughening furnace.

Qualage: An annealed glass permanently bonded to both sides of the glass to give the impression of 
tradi�onal lead ligh�ng.

Quatrix: An obscure glass with a direc�onal pa�ern.
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R

Rake: A shape where one edge is longer than its parallel with 2 square corners.

Rebate: The part of a frame in joinery which is designed to receive glass which can be face pu�y glazed or 
receive a removable glazing bead to hold the panel of glass in place.

Rebate size: The actual size of the glazing rebate opening.

Reflec�ve glass: Glass with a reflec�ve coa�ng to reduce heat and light transmission.

Refrac�ve Index: The ra�o of the speed of light in air to the speed of light in glass.

Reglazing: The repair or replacement of glazing because of breakage, renova�on or for any other reason.

Reveal lining: The trim member that lines the perimeter of a window between the frame and the internal 
wall lining. Also known as a reveal.

Rolled Glass: Glass formed by rolling, including pa�erned glass and wired glass.

Rub: An abrasion or series of small scratches, which produce a frosted appearance, in glass generally 
caused during transport by a chip lodged between two panels.

R-Value: The thermal resistance of a glazing system. The higher the R-Value the less heat is transmi�ed 
throughout the glazing material.

Roller Hearth Toughening: A process that supports the glass horizontally on rollers, passing it first into a 
hea�ng chamber and then into a cooling area.

Round and Polish (RP): The grinding in the form of a semicircle and polishing, of the cut edge of the glass.

S

Safety Glass: Glass which is treated or manufactured into a form that reduces the likelihood of cu�ng 
and piercing injury to persons by the glass should it be broken by human contact.

Safety wired glass: A single sheet of glass with wire completely embedded in the glass.

Salt Spray Test: Accelerated corrosion test in which samples are exposed to a fine mist of salt water. 
Primarily used to test silvered glass mirrors.

Secondary Seal: A sealant applied to the edges of double-glazed units a�er the primary seal, to provide 
effec�ve and durable adhesion between the glass components and spacer bar.

Scar: Scratch on the surface of the glass.

Sealant: Compound used to seal or fill joints or openings. When cured it has flexible adhesive proper�es.

Seeds: Small gaseous bubbles in glass, normally less than 2mm in size.

Scuff: An abrasion or dull area on the glass surface usually caused by furnace rollers or contact with other 
furnace parts.

Sash: The separate frame to a window or door which carries the glass. It may be fixed (inoperable) or 
movable (operable).

Screen prin�ng: The applica�on of ink to the surface of glass through a screen or mesh. The ink may be 
applied uniformly to the en�re surface or in a design determined bythe mesh stencil.

Sandblas�ng: A surface treatment for glass obtained by blas�ng the glass with hard par�cles to obscure 
one or both surfaces of the glass. The effect is to increase obscurity and diffusion. but it can make the 
glass weaker and harder to clean.

Seam: To grind, usually with an abrasive belt, wet or dry, to remove the sharp edges of the glass.

Self-cleaning glass: Its dual ac�on uses the forces of nature – natural ultraviolet light and rain – to help 
keep the glass free from organic dirt.

Selvedge: The extreme lateral edges of the Lehr or glass ribbon which are stripped off and recycled as 
cullet.
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Template: A pa�ern used as a guide to produce the desired defini�on of the overall size and shape of a 
piece of glass.

Tinted Float: Glass with colouring agents added to the basic glass batch that give the glass colour, as well 
as light and heat reducing capabili�es. The colour extends throughout the thickness of the glass. Typical 
�nts include bronze, grey, dark grey, aquamarine, green, deep green and blue.

Stones: Any crystalline inclusion embedded in the glass.

Silvering: The applica�on by chemical or other methods of a film of silver to a glass surface to create 
mirrors.

Sill: The bo�om horizontal member of the window/door frame.

Stain: Discoloura�on of either a glass or finished aluminium surface caused by alkalis that come from 
surrounding materials like pre-cast or cast-in-place (CIP) concrete or from sealants, pollutants or other 
contaminants.

Structural glazing: Glazing system used in place of a conven�onal joinery or curtain wall to install glass 
products on to structurally suppor�ng sub-frame or glass fin with the reten�on of the glass maintained 
by the inser�on of mechanical fixings or fi�ngs.

Shark's teeth: Serrated features in the cut edges of glass, extending from the score mark through part or 
all of the thickness. Shark's teeth seriously weaken the edge and create thermal shock risk.

Spider Fi�ng: A fi�ng with two – four legs which holds frame less glass in place.

Sight Line: The line along the perimeter of the glazed panel corresponding to the edge of sta�onary or 
removable bead.

Slump glass: Glass that has been heat treated to mould pa�erns or designs into the surface of the glass.

Tight size: The actual size of the rebate opening from one side to the other without any clearance.

Sloped Glazing: Any installa�on of glass that is sloped more than 15° from the ver�cal.

Substrate: A base material to which other materials are applied.

Spandrels: The panels of a wall located between vision areas of windows which conceal structural 
columns, floors and shear walls.

Temper (Toughen): Introduc�on of predictable residual stresses in glass by controlled chilling from near 
the so�ening point to below the strain point. These residual stresses are in compressive form on the 
surface of the glass and tensile in the interior. The compressive stress on the surface strengthens the 
glass.

Stock sheet: A whole sheet of glass in various imported stock sizes depending on product and thickness.

Silica: Silicon dioxide, a mixture that is the main ingredient of glass. The most common form of silica used 
in glass making is sand.

Spacer: The component of an insula�ng glass unit which separates the glass and includes a desiccant. 

Shading coefficient (SC): The ra�o of the total solar heat gain through a specific glass product or glazing 
system to the total solar heat gain through 3mm clear glass under the same set of condi�ons.

Sheet Glass: A transparent glass obtained by drawing glass from a furnace. Sheet glass has natural fire 
finished surfaces, but because the two surfaces are never perfectly flat and parallel there is always 
distor�on of vision and reflec�on.

Shell: Similar to a chip, but o�en larger and occurring on the face opposite to the score mark.

 T

Thermal break: An insula�ng material of low thermal conduc�vity placed between materials of high 
thermal conduc�vity within a system or extrusion to inhibit the flow of cold or heat.
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Toughened Glass: Flat or curved glass that has been heat treated to induce a high surface and /or edge 
compression. Fully toughened glass, if broken. will fracture into many small pieces (dice) which are more 
or less cubical.

Translucent Glass: Glass that transmits light with varying degrees of diffusion so that vision is semi 
transparent.

Tong Marks: Small surface indenta�ons near and parallel to one edge of ver�cally toughened or 
ver�cally heat strengthened glass resul�ng from the tongs used to suspend the glass during this method 
of heat treatment.

Transparent glass: Glass that transmits light and permits clear vision through it.

U Value: A measure of air-to-air heat transmi�ance (loss or gain) due to thermal conductance and the 
difference in indoor and outdoor temperatures. As the U-Value decreases, so does the amount of heat 
that is transferred through the glazing material. The lower the U-Value, the be�er the insula�on.

V

Vacuum coated: The process in which, by passing an electric current through an ionized gas and thus 
bombarding the surface of a metal cathode with ions, atoms of the desired metal are vaporized and then 
deposited in a thin film on the surface of glass. Also known as so� coats and spu�er coated glass.

Ven�lated Airspace: The space between blind/drapes and the window or between spandrel glass and 
the structure of the building. The thermal safety of the glazing will be dependent upon the extent of 
ven�la�on.

Weep holes: Small holes or slots in the sash or framing system which allow water to drain to the building 
exterior.

Vents: Small cracks at the edges of glass that can lead to breakage.

Wet seal: Applica�on of an elastomeric sealant between the glass and frame or glass to form a weather-
�ght seal.

U

Ul�mate Limit State (ULS): The wind pressure or load at which failure of the integrity of the glazing can 
be expected.

Vene�an Mirror: A mirror which has strips of clear glass between which allows be�er viewing from one 
side.

Wet Glaze: A glazing process which uses pu�es or silicones.

Weather seal: A material included in window and door construc�on to reduce the air infiltra�on or 
improve water penetra�on resistance of the unit. Also known as a sealant joint between panes of glass.

Wired Glass: Glass having a layer of meshed or stranded wire embedded near to the centre of thickness 
of the panel. This glass is available as polished glass (one or both surfaces polished to make it clear) and 
pa�erned glass.

Warp: The easily seen devia�on, undula�on or twist from the pure plane of the surface of a sheet of 
glass.

 W

Window Ra�ng: The level of performance for strength, weather-proofing, or insula�on of windows and 
doors as determined by test.



Par�cipant Handbook

248

Working Life: The �me during which a curing sealant (usually of two compounds) remains suitable for 
use a�er being mixed with a catalyst.

X

X-Ray Shielding glass: Glass that contains a high percentage of lead and some�mes also barium and 
which has a high degree of opacity to X-rays.

 Y

Young's Modulus: The ra�o of stress to strain.
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Unit 5.2 Assembling and Dismantling Procedure

Unit 5.3 Types of Defects and Troubleshoo�ng Common 
Errors

Unit 5.4 Standard Opera�ng Procedures (for Wooden / 
Aluminium Doors / Windows)

Unit 5.1 Types of Windows/Doors and Installa�on 
Techniques

5. Assist Lead Technician 
in Work Process - 
Wooden/Aluminium – 
Doors and Windows

FFS/N6102
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Key Learning Outcomes

5. Discuss the standard opera�ng procedures for wooden / aluminium doors and windows

3. Iden�fy defects and troubleshoo�ng errors

At the end of this module, you will be able to:

1. Explain the various types of doors/windows installa�on techniques

2. Demonstrate the assembling and dismantling of components 

4. Employ alignment, strength of material and proper se�ng of doors/windows
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Unit 5.1 Types of Windows/Doors and Installa�on Techniques 

At the end of this unit, you will be able to:

2. Demonstrate installa�on techniques for doors and windows

1. Categorize and describe the various types of doors and windows

Unit Objec�ves

A Door is defined as a “a hinged, sliding, or revolving barrier at the entrance to a building, room, or 
vehicle, or in the framework of pieces of furniture, like the cupboard”. Door is a key feature of any 
building, whether it is a home or commercial building. It is provided for controlling access to that 
building/ room, for air circula�on and light.

The most common types of doors, usually made of wood and aluminium are:

A. Doors

5.1.1 Types of Doors and Windows and Installa�on 
Techniques
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Ÿ Measuring Tape

Installing a basic Door

Ÿ Door Installa�on Brackets

Step 1: Select the door

Ÿ Power Drill

The door should be selected so that it fits the structural opening of the wall. Care should be taken that the 
opening must be at least 2 inches wider than the door purchased (excluding the door jamb). This allows 
for adjustments, while level is tested during installa�on.

Ÿ Blocks (Wooden)

Tools Required:

Ÿ Marking for pilot holes and others should be done very carefully and accurately with the help of a 
Marking Pencil.

Ÿ Screwdriver

Ÿ Marking Pencil

Ÿ Screws

Ÿ Level (4 - 6 feet)

Step 2: Measure and Mark

Ÿ A plumb line should be drawn on the wall. 1/2 inch must be measured from the structural opening on 
the door's hinge side. 

Ÿ The level line must be drawn along the drywall, downwards, using a 4 - 6 feet level.

                                                        Fig. 5.1.1.1: Marking and drilling of pilot holes must be done very carefully and
                                                        accurately

Step 3: A�ach the door installa�on brackets

Ÿ Six door installa�on brackets must be a�ached on the outside of the door jamb. The wood or 
aluminium frame of the door comes pre-a�ached. 

Ÿ A bracket must be placed behind each of the three hinges and the remaining three brackets must be 
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Step 4: Placement of door

Ÿ 1/2 inch blocks must be placed under the door, to allow space for carpet or hardwood to be installed, 
or 1/4 inch, if laminate needs to be installed.

a�ached on the other side of the jamb. 

Ÿ The first bracket must be 8 inches from the top, the next one just above the latch stop, while the final 
bracket must be 8 inches from the door's bo�om.

Ÿ The door must be placed into the opening on the top of blocks or shims.

Ÿ The door must never be placed directly on an unfinished floor.

Ÿ The reveal (gap between door and door jamb) must be checked while screwing in each of the three 
final brackets.

Ÿ With the help of the plumb line drawn on the wall, the top bracket must be screwed  on the hinge side 
of the door.

Ÿ While screwing in the top bracket, the reveal must be checked, star�ng at the door's top.

Ÿ The blocks can be removed now.

The Casing or the Trim is comprised of strips of wood that conceal the joints and some por�ons of the 
hinge. This perfectly conceals the door installa�on brackets too.

Ÿ Next, the next 2 brackets must be screwed in, using the same reference line.

Step 6: Complete casing

Step 7: Complete Finishing

Ÿ A�er a�aching these three brackets, using the same reference line, the door is now level.

Ÿ The door is perfectly hung now.

Step 5: A�ach remaining brackets

Finishing must be done with suitable paint and sandpaper. 

                     Fig. 5.1.1.2: Finishing must be done with the help of sandpaper and appropriate paint
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B. Windows

The most common types of windows, usually made of wood and aluminium are:
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Ÿ Pu�y

Ÿ Screwdriver

Ÿ The condi�on of the window jamb must be inspected carefully to ensure the absence of any structural 
and apparent damage. 

Ÿ The opening must be at least 1/4 - 3/8 inch larger than the external dimensions of the new window.

Ÿ Screws

Installing a basic Window

Ÿ Sealants and Glue

Tools Required:

Ÿ In case there is a damage, the damaged areas of the jamb must be immediately treated and repaired 
before proceeding with the other steps.

Ÿ Marking Pencil

Ÿ Measuring Tape

Ÿ Blocks (Wooden)

Ÿ The rough opening /aperture must be measured to ensure the new window can easily fit into it.

Ÿ Power Drill

Ÿ Door Installa�on Brackets

Step 1: Preparing, inspec�ng or repairing new window opening
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Step 4: Placing and installing the window

Step 5: Adding Insula�on

Step 2: Inspec�ng or replacing the Window Stop

Step 3: Dry Fi�ng the Window

Ÿ Wooden / Aluminium (depending on need) Shims must be pressed between the bo�om of the 
window frame and the jamb to get the window's si�ng level.

Ÿ The screws are driven into the pilot holes using a Screwdriver.

The window stop must be checked thoroughly to ensure it is not damaged and in good working 
condi�on.

The window must be dry fi�ed to the aperture / opening to ensure there are no fi�ng issues. In case 
there are fi�ng issues, they must be resolved immediately and the window must be placed and dry fi�ed 
again. The window now snugly fits into the opening.

Apply adhesives/screws/nails as per requirement for fastening the furniture parts to ensure quality 
and correct fi�ng

Ÿ The window must now be slid into place.

Ÿ A level must be placed across the window top.

Ÿ Among the four screws (hardware kit components), which should be put through the sides of the 
window unit and anchored  to the jamb, two screws must be put into each side of the window; one 
near the top and the other near the bo�om.

Ÿ A bead of silicone must be applied along the inner edge of the window stop.

Step 6: Adding Extension Jambs and Trim Molding

Ÿ A suitable type of molding must be selected and a frame must be created around the window.

Ÿ The length of each piece must be measured with the help of a Measuring Tape or similar tools.

Ÿ The cuts must be made at 45 degrees, so that the Trim fits together snugly.

Ÿ The trim must be a�ached to the wall using finish nails.

Ÿ Thin strips of wood or aluminium trim (as required) must be added inside the window frame, as a 
jamb extension, to fill up the gap between the window and the drywall.

Step 7: Finishing the installed Window

Ÿ Finishing of the window frame includes filling the nail holes (if any) with paintable wood pu�y.

Ÿ The trim molding around the window must be painted or stained for proper finishing.

Ÿ For difficult spots, expanding spray insula�on foam may be used.

Ÿ The trim must be cut with a Miter Saw, in order to obtain the desired length. 

Ÿ Gaps around the window must be insulated with the help of roll insula�on.
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Unit 5.2 Assembling and Dismantling Procedure 

1. Demonstrate the assembling and dismantling procedures of components for different products

At the end of this unit, you will be able to:

Unit Objec�ves

Ÿ Measuring Tape

¡ Mulled units should be narrower by at least 3/4 inch.

Ÿ  Level (4' minimum recommended)

Ÿ Marking Pencil

¡ The structural opening must be checked in terms of aperture size, squareness and level, visible 
defects and allowance for warping, and thermal expansion / contrac�on of the material 
(Aluminium or Wood).

Ÿ Automa�c Screwdriver

a)  Check the measurement of doors/windows aperture considering the size and material of 
 doors/windows to be installed, if necessary provide sugges�ons for modifica�on considering 
 expansion/contrac�on in material under temperature fluctua�ons

¡ Defects around the aperture / structural opening like splits, cracks, holes, missing sec�ons, etc. 
should be repaired immediately, if they are longer than 6 inches and / or are within 1/2 inch of the 
door / window frame.

Ÿ Caulking gun

Ÿ Power Drill

Ÿ Construc�on stapler with 3/8" staples

Ÿ Hammer

¡ The Assembler must ensure that the width and the height of the window / door must be 1/2 inch 
smaller than the aperture / structural opening width and height. 

¡ While inspec�ng the door / window and the aperture, it must be ensured that the diagonal 
measurements should not deviate by more than 1/8 inch.

¡ In terms of squareness, maximum devia�on allowed is 1/8 inch for those windows, which are of 
area 20 square feet and smaller, and 1/4 inch for windows larger than 20 square feet.  

Ÿ  Drill with bits

Ÿ U�lity knife

Ÿ  J-roller

Tools Required:

5.2.1 Assembling and Dismantling Procedure of 
Components
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¡ The sill, if being installed into a four-sided buck, must be sealed into the buck using appropriate 
sealant.

 

                                 Fig. 5.2.1.1: Installing buck is mandatory for masonry or concrete wall openings

¡ For masonry wall openings, buck must be prepared.

b)  Check the requirement of sill height and masonry opening for doors/windows and if any legal 
 approval is required and inform seniors/client for necessary ac�on

¡ Any joint, larger than 1/16 inch, must be sealed in the buck and the masonry, with the help of 
appropriate sealant.

 

                           Fig. 5.2.1.2: Window Sill Height is an essen�al factor for window installa�on
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¡ According to the IRC (Interna�onal Residen�al Code), when the space between the window or 
door frame and the wall's rough opening is 1.5 inches or less, shims or bucks can be installed and 
fasteners can extend from the door or window frame to the wall.

¡ When the space is greater than 1.5 inches, the bucks need to be securely fastened to the wall and 
the door, or window frames need to be securely fastened to the bucks. This requirement limits 
the shear length of fasteners to 1.5 inches.

¡ Shims must be at least 1/4 inch shorter than the window sill depth and should not exceed 1 /4 
inch of thickness.

 

¡ Side fixings should lie between 150 mm and 250 mm, from the top and from the bo�om of the 
frame, respec�vely.

 

                                                Fig. 5.2.1.4: Marking and Measuring before installa�on

¡ Fixings must not exceed 600 mm between centres.

c)  Take measurements and create markings to assemble different parts of door / window structure 
 before installa�on

                Fig. 5.2.1.3: Shims help in levelling windows

¡ Measuring is usually done with the help of a commercial Measuring Tape or a Steel Rule.

¡ Fixings must be provided both at the head and sill, when a window's width exceeds 1800 mm.

¡ Marking should be done carefully, with the help of a Marking Pencil.
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¡ Wrong and mismatched fasteners result in defects like misalignment, loose screws, etc.

¡ Side Jambs must be shimmed 4 - 6 inches from each corner, at the centre point, 8 inches apart.

e) Iden�fy slots for placing/installing and assist in installa�on of door/windows frame by fastening 
 to surface via appropriate usage of nails/screws

¡ The window sill must be �lted into the rough structural opening.

¡ Hinges and screws come in kits, along with templates and instruc�ons for fastening.

¡ Hinges and other fi�ngs in doors / windows must be fastened with the help of screws, nuts and 
bolts, which are suitable for them.

¡ Size, Head and material are few important factors that help in determining the set of fasteners to 
be used for fi�ng and installing doors and windows.

¡ The window must be fastened with the help of a galvanized roofing nail, through the nail fin 
between 3 - 7 inches from one lower corner.

¡ With the help of Flush Fastener heads, windows must be fastened through pilot holes, 3 - 7 inches 
from the corners, and 8 inches apart all the way around.

f) Install the door/window into the frame by using appropriate door/window hinges and screws to 
 fasten them

d)  Undertake markings of placement posi�ons and access the fastener system to fasten the 
 hardware accessories or fi�ngs as per work site requirements

¡ Placement posi�ons (for different fi�ngs) and pilot hole posi�ons (for screws) must be marked 
very accurately and precisely, because if this goes wrong, wrong dimensions would be bored or 
cut and the en�re project would go erroneous.

   

                           Fig. 5.2.1.5: Appropriate fasteners must be used for fi�ng Fixtures and installing doors and
             windows

g)  Check for spacing, alignment between the door /window and frame

¡ Post installa�on, the Assembler must ensure that there is a minimum gap of 1/4 - 3/8 inches, 
between the window / door frame and the external wall surface.

¡ This allows for sufficient space for thermal expansion and warping.

 

h)  Check for presence of any electrical or specialist items such as television aerials and telephone 
 wires in the aperture

The presence of pre-installed decora�ons, electrical wiring, telephone cable, etc. in the aperture must be 
noted. These should be routed around and not through the outer frame of the window / door. 

¡ To ensure appropriate alignment, checking tools like Plumb Bob, Spirit Level and wooden blocks 
must be used.
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Unit 5.3 Types of Defects and Troubleshoo�ng Common 
Errors

At the end of this unit, you will be able to:

1. Iden�fy the various types of defects and errors in assembling wooden / aluminium 
 doors and windows

Unit Objec�ves

Few common defects and errors, which occur generally in all doors and windows, irrespec�ve of the 
material, have already been discussed before under 1.7.2. We shall now discuss two defects / errors that 
typically occur in wood and aluminium doors / windows.

5.3.1 Types of Defects and Troubleshoo�ng Common Errors
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Unit 5.4 Standard Opera�ng Procedures (for Wooden / 
Aluminium Doors / Windows)

1. Discuss the Standard Opera�ng Procedures for installa�on cycle

At the end of this unit, you will be able to:

Unit Objec�ves

Ÿ Wooden windows must be secured by back nailing through the stud and not through the face of the 
stud.  

Ÿ Sills must be straight, level, packed ad secured to prevent sill roll on Sliding Windows.

Ÿ Cement, mortar, paint and plaster droppings must be removed immediately from the door / window, 
to avoid scratching of the frame or pane and other permanent damages. The droppings must be 
washed off before the material sets.

Ÿ Fi�ed corner bracing must not be removed, un�l a�er installa�on.

Ÿ Exposure to moisture, like ponding and pooling, must be strictly avoided.

Ÿ Frames must be erected against flat, ver�cal surfaces (like a shed) and �ed firmly in place.

Ÿ Frames must never be racked out of square.

Ÿ Aluminium windows must be secured by nailing through the reveal in brick veneer applica�ons.

Ÿ Doors and windows must always be carried in ver�cal posi�on, with the sashes locked.

Ÿ The frame opening must be measured carefully to allow room for packing. For sufficient clearance, 
the manufacturer's instruc�ons must be referred to.

Ÿ Fi�ed bands must not be removed from double hung windows, un�l a�er installa�on.

Ÿ Doors / windows must be stored in dry loca�on and under cover (if possible), to protect against 
cement, lime, paint, acid and loose debris.

Ÿ The weight of eaves or arch bars must never bear on door / window frame.

Ÿ Sashes must be closed while installing frames.

Ÿ Frames must be stacked carefully on site and must be standing upright on their sills, raised off the 
ground level on wooden blocks or bricks.

a) Pre-installa�on Care

b) Installa�on

Ÿ Standing on doors and windows, using them for scaffolding or sliding any material through the 
frames, etc. are strictly prohibited to avoid damage.

Ÿ While nailing, wedges must be installed between the window and the frame to prevent the frame 
joints from opening.

Ÿ The frame must be pack level, square and never twisted between the openings.
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Ÿ Abrasive materials must never be removed by scraping and scrubbing.

Ÿ Acid must be prevented from coming in direct contact with aluminium doors and windows. In case 
contact happens, the affected areas must be washed immediately with clean water.

c) Post-installa�on care & maintenance

Ÿ For cleaning doors and windows, the hose nozzle must be set to a fine spray. A door or window must 
never be hit with full force of hose nozzle se�ng.

Ÿ Glass pane must be cleaned by wiping over the surface with a damp cloth doused with few drops of 
methyl alcohol.

Ÿ Polishing of glass pane must be done with a lint free cloth.

Ÿ Door tracks and window sills must be safeguarded against planks, scaffolding and barrows.

Ÿ All cleaning cloths must be free of abrasive materials and debris to avoid damages and scratches.

Ÿ Marking for pilot holes and others should be done very carefully and accurately with the help of a 
Marking Pencil. 

Ÿ Doors and windows must always be carried in ver�cal posi�on, with the sashes locked.

Ÿ Door is a key feature of any building, whether it is a home or commercial building.

Ÿ Defects around the aperture / structural opening like splits, cracks, holes, missing sec�ons, etc. 
should be repaired immediately.

Ÿ The door should be selected so that it fits the structural opening of the wall.

Ÿ A door is provided for controlling access to that building/ room, for air circula�on and light.

Ÿ Thermal Expansion is a natural phenomenon under which Aluminium doors and windows expand 
under high temperatures and are difficult to operate smoothly.

Summary

3.  Make a list of the dimensions you are required to measure while installing an Aluminium window.

1.  Prepare a list of the tools used in the installa�on of Aluminium doors and windows.

2.  Observe the different styles of doors and windows in your centre and list their features.

Ac�vity
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Notes
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Choose the Correct Op�on:

1.  The ______ windows allow free circula�on of air when chased and they help in maintaining 
sufficient privacy.

 a)  Sliding

 b) Casement

 d) None of these

 c) Louvered

2. The structural opening must be at least _____ inch larger than the external dimensions of the 
new window. 

 b) 1/4 - 3/8 

 d) None of these

3. A door is said to be Right Hand Side Opening if:

 a) You are standing outside the room and door is installed with hinges on your le� side

 b) You are standing outside the room and door is installed with hinges on your Right side

 c) It is mounted in channel, or suspended in rack

 a)  1/2 - 3/4

 c) 1/4 - 1/2

 d) 3 - 7 inches from one lower corner

 c) 600 mm between centres

5. Fixings in windows must not exceed:

 d) Painted walls

 a)  Exposure of the door / window to pests and termites

 b)  Thermal Expansion

 a) Stone walls

5. Fixings in windows must not exceed:

 a) 1800 mm between the frame and the sill

 b) 150 mm and 250 mm, from the top and from the bo�om of the frame, respec�vely

 b) Wooden walls

 a) 1800 mm between the frame and the sill

 d) 3 - 7 inches from one lower corner

 b) 150 mm and 250 mm, from the top and from the bo�om of the frame, respec�vely

 c)  Rus�ng

 d) None of these

 c) 600 mm between centres

6.  Warping occurs due to:

4. Buck must be prepared for:

 d)  Exposure of the door / window to excess moisture

 c) Masonry walls

Exercise
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6. Employability and        
Entrepreneurship 

     Skills

Unit 6.1 Personal Strength & Value System

Unit 6.2 Digital Literacy: A Recap

Unit 6.3 Money Ma�ers

Unit 6.4 Preparing for Employment & Self Employment

Unit 6.5 Understanding Entrepreneurship

Unit 6.6 Preparing to be an Entrepreneur
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Unit 6.1 Personal Strength & Value System
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6.1.1 Health, habits, hygiene: What is Health
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6.1.2 Safety: Tips to Design a Safe Workplace
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6.1.3 Self Analysis - A�tude, Achievement Mo�va�on:
What is Self-Analysis
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6.1.4 Honesty & Work Ethics: What is Honesty
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6.1.5 Crea�vity & Innova�on: What is Crea�vity
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6.1.6 Time Management: What is Time Management
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6.1.7 Anger Management: What is Anger Management
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6.1.8 Stress Management: What is Stress
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Unit 6.2 Digital Literacy: A Recap

6.2.1 Computer and Internet basics:
Basic Parts of a Computer



 Assembler- Doors/Windows (Glass) 

293



Par�cipant Handbook

294

6.2.2 MS Office and Email: About MS Office
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6.2.3 E-Commerce: What is E-Commerce
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Unit 6.3 Money Ma�ers

6.3.1 Personal Finance - Why to Save
Importance of Saving
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6.3.2 Types of Bank Accounts, Opening a
Bank Account: Types of Bank Accounts
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6.3.3 Costs: Fixed vs Variable: What are Fixed and
Variable Costs
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6.3.4 Investment, Insurance and Taxes: Investment
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6.3.5 Online Banking, NEFT, RTGS etc:
What is Online Banking
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Unit 6.4 Preparing for Employment & Self Employment

6.4.1 Interview Prepara�on: How to Prepare
for an Interview
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6.4.2 Preparing an Effec�ve Resume: How to
Create an Effec�ve Resume
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6.4.3 Interview FAQs
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6.4.4 Work Readiness - Terms & Terminologies:
Basic Workplace Terminology
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Unit 6.5 Understanding Entrepreneurship



Par�cipant Handbook

318

6.5.1 Concept Introduc�on, (Characteris�c of an
Entrepreneur, types of firms/Types of enterprises):
Entrepreneurs and Entrepreneurship
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6.5.2 Leadership & Teamwork: Leadership and Leaders
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6.5.3 Communica�on Skills: Listening & Speaking:
The Importance of Listening Effec�vely
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6.5.4 Problem Solving & Nego�a�on skills:
What is a Problem
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6.5.5 Business Opportuni�es Iden�fica�on:
Entrepreneurs and Opportuni�es
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6.5.6 Entrepreneurship Support Eco-Syetem:
What is an Entrepreneur
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6.5.7 Risk Appe�te & Resilience: Entrepreneurship
and Risk
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6.5.8 Success & Failure: Understanding Successes
and Failures in Entrepreneurship
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Unit 6.6 Preparing to be an Entrepreneur

6.6.1 Market Study/The 4 Ps of Marke�ng/
Importance of an IDEA: Understanding Market
Research
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6.6.2 Business En�ty Concepts: Basic Business
Terminology
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6.6.3 CRM & Networking: What is CRM

6.6.4 What is Networking

6.6.5 The Need for Networking
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6.6.6 Business Plan: Why Set Goals
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6.6.7 Procedure and Formali�es for Bank Finance:
The Need for Bank Finance
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6.6.8 Enterprise Management - An Overview:
How to Manage Your Enterprise
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6.6.9 20 Ques�ons to Ask Yourself Before Considering
Entrepreneurship
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