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— About this book

This Participant Handbook is designed to enahle training for the specific Qualification Pack (OP).
Each Mational Occupational Standards (MOS) is covered across Unit/s. Key learning ohjectives for
the specific MOS mark the beginning of the Unit for that NOS, This book is about Metal Setter as
per the design requirem ent of the jewellery, accessories etc.

The participant will learn to settel metals in the finished and embellished jewellery / accessories

frame with minimum damage to metal, jewellery / accessories frame.
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Itis recommended that all the trainings include the appropriate Employability
5kills Module,
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Key Learning Outcomes v

At the end of this module, you will beable to:
1. Analyzethegem and jewellery sector inlndia, and its sub-sectars,
2. Record the role and responsibilities of Metal Setter,
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Unit 1.1: Gem and Jewellery Sector in India

Unit Objectives @

Atthe end ofthis unit, youwillbeableto:

1. Analyzethe significance of the gem and jewellery sectorin India.

1.1.1 Significance of Gem and Jewellery Sector in India

The Gems and Jewellery sectar plays a significant rolein the Indian economy, contributing to around &-7
% of the country's GOPF One of the fastest growing sectors, it is extremely export orierted and labour
intensve,

Based on its potertial for growth and value addition, the Government of India has declared the Gems
and Jewellery sector as a focus area for export promotion, The Government has recently undertaken
various measures to promote investments and to upgrade technology and =kills to promaote 'Brand
India' in the international market,

India's Gems and Jewellery sector has been contributing in a big way to the country's foreign exchange
earnings (FEEs). The Government of India has viewed the sector as a powerful area for export
promotion,

* With a market size of almost INR 4,54,100 crore, the sector has a large share of the GDP at ¥5.9 %,
apart from large-scale employment generation and foreign exchange earnings.

* Mlarket research reveals that jewellery accounts for more than a fourth of the optional spending by
consumers in India, This combined with rising income levels in India is a major growth driver,

* India has an edimated 229 crorewomen aged 20-49, The number of women, the key customer
category for jewellery, who are employed in professional sectars is rising very fast,

* With morethan 300 million people inthe 25-29 age group in the period 2011-21, 150 crore
weddings are expected totake placein this period,

* InTier-3 zones, wherelandlords and money lenders are the primary source of financial credit,
jewellers have emerged as an alternative, providing investmenrt options through gold jewellery,
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Gem and Jewellery industry classification

Processing Manufacturing Retailing
Diamond Cast and Jewellery
processing diamond retailing

set jewellery

(Gemstone Hand-made

processing gold and gem
set jewellery

Fig 1.1.1.1 Sub-sectors of Gem and Jaweleny sector
Based on economic activities from MNIC-2008, major sub-sectors of sector are: processing

(diamond and gemstone), manufacturing (cast and diamond set, and handmade and gem set)

and retailing,

Scan the QR Code to watch the related video or click on link

em & lewellery industry Crientation
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With a market size of almost INR 4,54,100 crore, the sector has a sizeable share of the GOP at ™ 5.9%,
apart from large-scaleemployment generation and foreign exchange earnings.

The highly labour-intensive nature of the sector with large number of employees inthe unorganised
space, hasledtojob creation, employing morethan 0. 46 dmillion people inthe countryin201 3,

Thisis morethanthepopulation of Kolkata, the seventhmost popul ous city inlndia with a population of
4.5 million; thisindicates the high employment generation capacity of this sector,

Indian markets for diamond processing — Surat, Ahmedabad; for gemstone processing — Bhavnagar
and Jaipur; and for handm ade gald jewellery — Kaolkata, Thrissur and Coimbatore — are among other
areas that are known world over fortheir products,

Every region of the country has a different unique style of jewellery. Some examples of these
traditional jewellery forms include Bikaneri, Dhokra, Minakari and Filigree,

Indiais a source for manufacturing all varieties of products, and its presence inthe gobal gems and
jewellery sector is of much importance,
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¢ Nore than two-thirds of the sector worlk force in India are employed in the processing and
manufacturing areas ofthevaluechain.

&  Theseworkersare emploved incertain zones, asindicatedinthe map above,

s The retailing work force is spread across the country from metros and Tier — 1 cities to villages
inrural areas,
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Processingand Manufa cturing barket s:

*  Employmentis concentratedinthestates of Rajasthan, Gujarat, Maharashtra, West Bengal andthe
Southern states of Kerala and Tamil Madu,

*  laipur and Amritsar are known for Kundan —Jadau jewellery with Minakari wark, while Delhi — MNCR
is known for silver jewellery, Further, Jaipuris also one of thelargest coloured germstone cutting and
polishingcentre inthe world,

*  Suratisthe world's largest diamond processing centre and processes about 85 percent of the rough
diarmond imports of India, Surat has a large group of workforee and is also home to the world's
leading diamond institute, thelndianDiamond Institute (101,

*  Rhumbai, besides being the largest trading hub and wholesale market in the country, is also a key
centrefor cast and diamond set jewellery.

¢ SEEFZ inhdumbai alone accounts for almost a quarter of the jewellery exports to 52, the world's
largest jewellery consuming country,

*  Thrissur is a hub for lightweight plain gold jewel lery, a style traditional to Kerala, while Coimbatore is
known for electrofarmed|jewell ary.

*  FKolkatais known forhandmade gold jewellery.
¢ |tz importance also stems from the fact that a large share of the skilled artizans in the country

arefrom this region, Howewver, recert times have seen a decline of this supply due to a reduction
in inherited skills,
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s |ndia has multiple operational SEZs focused in the sector and many others expected to
operationaliseinthe coming years,

s Currertly, thereareabout 22 GEISEZ's approved underthe SEZ &ct, 2005, throughout India,

o (Ot of these, Sare operational, 4 havevalid-in principle approvals and 12 are at the formal approval
stage,

*  The focus of investment is currently concertrated in Maharashtra, followed by Gujarat and
Rajasthan.

¢  These areas will require skilled manpower and in line with currert employment areas indicating
that theseareas will continueto be employment destinations for manpower supply.,
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* Incremental human resource requirement (2013-17, 2017 -22) and skill gaps.
= Current workforce of4.64 crore in 2013 is expected to increase to 8.22 crore by 2022,
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Fig 1.1.1.4

o  The sector currently employs more than 4.64 crore employees and is planning to emplay more
than8.23croreemployees by 2022,

s Thisimpliesadditional creationof™3.59 crore jobs inthenine-year period,

o  Theperiod 2013 -18will see a slowerrate of growth inemployment vis-5-vis 2017 - 22 duetothe
repercussions oftheglobal recessions of 2008 —09,

o The sector will bounce back and will require more work-force in the latter period viz, 2017 - 22,
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Unit 1.2: Objectives of the Program

Unit Objectives @

At the end of this unit, you will beable to:
1. Analyze the importance of a Metal Setter in the jewellery manufacturing process,

1.2.1 Need for Metal Setter

The jewellery making process is a very fine work and it takes great effort to make fine jewellery, All the
levelsof makingjewslleryarevery important.

The work a Metal Setter does have value and need as it enhances the guality of jewellery and makes it
more presentable and appealing, It's needed to understand the design specification and al=o to correct
any defects, & Metal Setter increases the durahility of the product a s he helps in correcting all the small aor
bigfaults that thejewellery would hawe,

For
understanding
the design
specification

_ Meead -
To fix stones for To minimize
securely Stone Fixer stone damage

To make the
stone selling
more durable

Fig 1.2.1.1 Meed for Metal Setter
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Unit 1.3: Where does Metal Setter fall in the jewellery
making process

— Unit Objectives @

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

1. Understand where a Metal setter falls in the jewellery making process,

1.3.1 Jewellery Making Process

|

Stone —
Setting

Fig 1.5.1.1
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Unit 1.4: Job Opportunities for Metal Setter

— Unit Objectives @

At the end of this unit, you will beable to:
1. Understand the job opportunities foe a Metal Setter inthe gem & jewsllery Industry,

—1.4.1 Job Opportunities for Metal Setter

*  Metal setting or stone settingis a major and indispensable part of jewellery and the ohject of this
process is to hold the gem stone securely as well as enhance the brilliance of a gemstone by showing
its cut, clarity & colour,

*  Metal Setteris also known as 'Artisan' or 'Bench-worker' intheindustry,

Fig 1.4.1.1 lob Qpparturitics for Metal Setrer
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1.4.2 Personal Qualities Required in a Metal Setter

Thehetal Setteris required to havea lot of patience while working to repair or weld jewellery as it's a work
of great precision, Oneis also required to have coordinationbetween hands and evem overnent along with
having focus inthe work, & hMetal Setter is also required to work in small groups in an enclosed area and
alsowoaork well with sharp toals with minimum hazards, Thejob also requires him to sitfor long hours thus
integrity and patience area necessity forthe work,

Fig 1.4.2.1 Personal qualities
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1. Writethree job responsibilities of a hetal Setter,
a
b,
E;

2. List three personal gualities required for a Metal Setter,

a
a}
c.




2. Set diamond and
gemstone in precious
metal jewellery piece

Unit 2.1 -
nit 2.2 -
Unit 2.3 -
nit 2.4 -
Unit 2.5 -
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nit 2.7 -
nit 2.8 -
Unit 2.9 -

Introduction to Precious ketals

fetal &l loyws

Types of lewellery

Type of Germstone used in Studdeed lewelle

Typesof Settings

Tools and Equiprment Required for Stone Setting

Setting aGermstone in lewe ey

Handling of Diamonds and Gemstone s to Avoid Damage to Stones

Check for Defects
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Key Learning Qutcomes v

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

Znalyze the Imitation jewellery making process,

Inspect the job work of Metal Setter.

Analyze the importance of Imitation jewellery in the Indian market,

Znalyze and inspect the metals and their properties,

Read the job sheet and understand the job requirem ents,

Analyvze the various types of jewellery including the Indian jewellery categories,
Znalyze and inspect the different types of stones used in Imitation jewellery and their
characteristics,

o (= T R =~ T I P I el
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Unit 2.1: Introduction to Precious Metals

— Unit Objectives @

At the end of this unit, you will be able to:
1. Understand the properties of metals.
2. Understand the physical and chemical properties of gold.

2.1.1 Metal Properties
Physical Properties of ketals

+ Al metals show certain characteristic properties such as ductility, lustre, and malleakility.

+ hietals differ in terms of ductility and malleability with gold being the most ductile while lead and tin
being least duckile and malleable

* Netals differ widely in:

o Hardness

* Ahility of a material to resist plastic deformation, usually by dent on metal, permanent

change in shape, meaning that a metal that does not lose its shape or get scratched
when worked on,

o Ductility
« 2hility of being drawn into wire, meaning gold can be made into wires without breaking,
o Mdallea bility

* A cybstance which can be beaten to make sheets, meaning gold can be beaten to a
thin sheet without it breaking or tearing.

o Tensile Strength

+  Ahility of a material to resist tearing, meaning the metal can be beaten or drawn into
a wire or sheet without tearing,

o Density

* Density is the mass of an object per unit of volume, meaning platinum is a heavier
metal than silver, hence it has a higher density,

o Melting Point

= Thetemperature at which it changes state from solid to liguid at atmospheric
pressure,

Fig 2.1.1.1 Metal properties
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2.1.2 Physical Properties of Gold

* |t is a soft, vellow, corrosion-resistant element, the most malleable and ductile metal.
« A good thermal and electrical conductor, gold is generally alloyved to increase its strength,

*+ 38 grams of gold can be beaten upto a 300 square feet sheet, duetoits mall=ability.

+ Physical Properties of Gold are as follows:

o Colour:
+  Bright vellow

o Lustre:
+ |t has a shine or glow,

o Ductility:
+ |t can bebeaten into extremely thin sheets of gold leaf, mod ductile amongst noble
metals,
o Malleability:
* Capableof being shaped or bent, most malleable amongst noble metals,
o Conductivity:
» Good electrical conductor
o Solubility:
+ Soluble (ability to be dissalved)
o Hardness:
+ Relatively soft metal, gold is usually hardened by alloying with copper, silver, or other metals,
o Density:
+ |tisadenze metal.
o Melting point;
« Melts at 1065°C,
o Boiling point:

+ Boils at 2000 *C

Fig 2. 1.2.1 Gold sheet — Malleabiliy property of gald
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— 2.1.3 Chemical Properties of Gold

+ Chemical properties determine how gold will react with other substances or change from one
substance to another,

*+ Chemical properties are only observable during a chemical reaction,

= Reactions to substances such as alloys can be noticed if burning, rusting, heating, exploding, tarnishing
gt are observed on the jewellery piece,

+ Chemical Properties of Gold are as follows:

o ChemicalFormula:
* A

o Activity:
+ Pure gold is chemically inactive, it's extremely resistant to chemical reaction.
o Compounds:

+ 2ricchloride and chloro-auric acid are its most common cormpounds,

o Reactivity with acids:
+ Anua Regia, a mixture of nitric and hydrochloric acids, has the ability to dissolve gald,
o Reactivity with Non-metals:

+ Gold does not react with the Mon-metal s, except for halogens, with which it forms
halides,
o Alloys:

= Silver, platinum alloys, copper most commonly used,

Fig 2.1.3.1 Gold dissolving in oqua regia
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2.1.4 Silver

« Silver usually ocours in massiveform as nuggets or graing, although it may also be found in wiry tree
like aggregates.

# Silver is used in many types of Indian jewellery and is not an expensive metal compared to gold or
platinum,

+ Silver Properties:

o When newly mined or recently polished, silver has a bright, silver white colour and metallic
lustre making it ideal for jewellery.

o Silweris the lightest in terms= of density amaongst thethree precious metals,

o Silver is easily fashioned into jewellery as it is medium heavy, ductile and malleable,
o Melting point of silveris 960°C and specific gravity is 10,56,

o 0N exposure to oxygen or sulphurous fumes in air, a black layer of silver oxide quickly farms
on the silver surface, thus tarnishing it.

o Silverinits pure or native form is too soft to be used in jewellery thus it is often alloyved with
other metals or given a covering of gold,

o Toincreaseits hardness, silver is often alloyed with copper zine and cadmium,

Fig 2.1.4.1 Fine silrer 399 puriys




*+ Platinum is a dense, expensive, and relatively rare, silvery-white metal,

* Unlike many elemenrts, platinum can be found in its pure metallic form in nuggets, alloyed with other
platinum metals, or as part of a mineral ore,

+« Pltinum Properties:

o Heavy, soft, malleable (easy to work—only silver and gold are easier to shape), and ductile
(easy to draw into wires),

o Density: 21.5 gfceo

o Melting point: 1768.3°C
o Baoiling point: 3825°C

o hon-reactive ta chemicals.

o Does not react with oxyzenin air so does not rust or tarnish,
o Reasonably resistant to attack from acids,

Fig 2. 1.5 1 Platiruse in rowgh Jormm
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— Tips Q
1. Every metal has a different physical and chemical property.

2, Before working with noble metals such as gold, silver and platinum (called noble metals as they resist
tarnizhing over the vears in their purest forms), make sure that you know the alloys which you will use for
soldering as many of them may react with the metal,

— Notes
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Unit 2.2: Metal Alloys

Unit Objectives |€

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

1. Understand what alloys are, uses and annealing of alloyed metal,

2.2.1 What is an Alloy?

* Pure gald, also known as fine gald, is a soft gold often available in bullion farm.

+ Aoy is a metal made by combining two or more metallic elements, especially to give greater strength
or resistance to corrosion,

+Gald alloy is gold mixed with other metals for making it harder and more durable, and this is used in
jewellery,

« Theamount of gold in the mix determines the karat number, for example 18 karat gold contains anly
18 parts of gald out of 24 parts,

* The process of alloying that is mixing other metals with pure 24 karat gold makes gold more durahle as
well as aids in changing its colour

« Technically therais no such thing as "White Gold.'

+The colour of Gold can be made light by combining it with lighter metals however, most
jewellery pieces are plated with Rhodium; a member of the platinum family and the whitest precious
metal after silver.

Fig 2.2.1.1 Gold allovs, allowr raixing ard alloved gold
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— 2.2.2 Annealing and Cooling Alloyed Metal

# Thefurther one reduces the metal thickness the harder it gets and less malleable it becomes,

» |f not annealed properly, the metal will break or become too hard to work with,

» Before annealing gold or silver, the metal should be coated with boric acid and alcohal,

s This flux coating will reduce oxidation and help minimize clean-up.

» Thesecret to proper annealing is to bring the metal up to a hot enough temperature long enough
to cause annealing,

= Many times, either the metal was not taken to a high enough temperature or the temperature was
not held long enough,

= Theaccurate annealing can be done in a pre-heated furnace for approximately 15 minutes at the
below suggested temperatures.

* For ideal malleability, karat gold alloys will require cooling in one of several different methods:

o Reduce from red heat

Air coal

Reduce from black heat

Black heat is a description used for when the work part is no longer glowing red (340°F —930°F)
Cool by any method

o o o o

= There are several choices for cooling the medium,

o A 10K alloys and 14K white gold should be cooled in water, water plus desaturated alcohol or a
pickle solution based on sodium hisulphate,

= Cooling low karat and 14K white alloys into dilute acid solubions may result in stress corrosion,

= Al other alloys may be cooled with the above or dilute acid solutions such as 10% sulfuric acid or 5%

mitricacid,
Amnealing
Metal — Alloy
Temperature
10k Yellow, Green e45C
10k White, Red Joe e
14k ellow, Green Joder
14k White, Red T50PC
18k Yellow 04
18k White T60P 0

Fig 2.2.2.1 Cooling or quenching of reetal
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— 2.2.3 Alloyed Gold Types

1. white Gold
# Other than cooper, all other gold alloyving metals will whiten the colour henceit is possibleto
make white karat gold also,
v 2dditions of any white metal to gold could potentially bleach it's colour,

» Mormally, nickel and platinum are strong 'hleachers' of gold; silver and zinc are moderate bleachears
and silver and zinc are moderate bleachers and all other metals have moderateto weak effect on gold.
« This iz dividedinto 2 basictypes of white gald - the Mickel whites and the Platinum white

w Af 9 karat (37.5% pure gold), the gald-silver alloy is somewhat white, ductile although soft and is used
far jewellery purposes,

» YWhitegoldis available up to 21 karat,

White Gold Platinum Yellow Gold

Fig 2.2.3.1 Whire gold vs ofher gold wlhbur
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— 2.2.3 Alloyed Gold Types

2. Nickel White Gold

= Mickel alloying additions form hard and strong white gold up to 18 karat,
= They are difficult to work and suffer from so-called 'fire cracking',

+ This copper addition affects colour, and white gald alloys are not a good white colour - more a slight
yellow, brown tint, particularly if nickel content is also low.

= &g g result, white gold jewellery is usually electroplated with rhodium (a pla??num metal ) which is
tarnish resistant and gives a good white colour,

= Unfortunately many people are allergic to nickel in when it comes in contact with the skin and this
can giverisetoskin rash or irritation.

* |n Europe, nickel white gold is being replaced by platinum white gold,

* ThellS4 iz taking a more relaxed approach, requiring jewellery to be lakelled as nickel -containing,
and most jewdlery in the West these days is marketed as 'non-allergenic’ ar 'nickel free',

. 14K NICKEL
WHITE GOLD

Fig 2.2.3.2 White gald v= other gold colour
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— 2.2.3 Alloyed Gold Types

3. Palladium wWhite Gold

= Additions of about 10 -1 2% palladium to gold gives a good white colour.
= However, palladium is an expendye metal,

= Jewellery in palladium white gold will be more expensive than identical pieces in nickel whites for
2 reaszons: firstly, the cost of the palladium and secondly, the impact of density.

*  Falladium white gold is much denser making the jewellery heavier as it contain: more gold.
» |tisalso moredifficult to process as the melting temperatures are substantially higher.,

= Many commercial palladium white gold only contain about 6-8% palladium plus silver, zine and
COpper.
»  Thesemay also have a lesser white colour and may require rhodium plating,

= Palladium white gold tend to be softer and more ductile compared to nickel whites and so will not
wear as well,

¢ They are availablein all karatages up to 21 karat.,

s |tisnot possible to havea 22 karat white gald.

Platinum 50 18K Pallacium White Gold 14k Standard White Gold ~ Palladium S50
(No Rhodium Plating)

Fig 2.2.3.3 Palladivm white gold vs stand ard white gold and platinum
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— 2.2.3 Alloyed Gold Types

Melting
Metal (Symbol) Function Point (°C) Color
Palladium (Pd) | Reduces corrosion and tamish 1554 White
Improves mechanical propertics
Platinum (Pt} Raises melting temperature 1772 Blue-white
Improves hardness and elastizity
Copper (Cu) Hardens and strengthens the alloy 1083.4 Reddish
Allgws heat-treatment properties
Silver [Ag) Hardens gold alloy 9619 Silver
Counters copper’s redness
Zine [In) Acts as oxygen scavenger during casting process 4196 Blue-white
Indium {In) Used as a replacement for zine 156.6 Gray-white
Nickel (Ni) Seldom used. Increases hardness and strength 1453 White
Tin{Sn) Acts with palladinm snd platinum ta harden the allay | 232 White
Gallum (Ga) Forms oxides for bond:ing ceramic 1o matal 208 Gray-white
Iridivm (Ir) Improves yicld strength by cresting smaller grains 2410 Silver-white
Ruthenium (Ru) | Improves yield strength by creating smaller grains 2310 White

75 20 5
75 15 10
5 10 15

R 75 10 10.5 15 0.1 0.2
75 6.1 9.9 3.1 Fu3 1.1
75 15 3.0 7.0

383 20 0 3 1
1ak 8.5 5 32.5 20.5 1.4
10K 3/.0 22 il G 1.4

Fig 2.2.3.4 Gold allew charts with colours




— 2.2.4 How to Make Gold Alloy

hMetal Setter (Basic)

Weigh the metals carefully in the proportions as per the listing in the gold alloying tables (the larger
the amount prepared, the more accurate the karat the resulting gold alloy will be)

soak all the metals to make surethey are all thoroughly cleaned,

hlix the metals, except the gold, in a crucible fluxed with barax,

il elt the metals with a reducingflame (starting with the highest melting point of metal).
Do not bring the metal to a boil,

Stir constantly with a carbon sbirring rod.

keepthe metal molten and add the fine gold.

Pour the molten gold alloy into an ingot mould or dent madein a charcoal block,
If the resulting gold alloy is brittle when later worked, this will indicate impurities,

Streaks of colour will indicatethat the alloy was not mixed properly and may haveto bere-melted and
remixed with a carbon stirring rod.

Fig 2.2.4.1 Making gold allow
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— 2.2.5 How to Increase or Decrease Gold Karat

A. Formula for Raising Karat

(k1 - K27 %W = Amount of pure gold reguired to be added
(24 - K1)

1. weigh the gold vou want to increase the karat for (W),
2. Subtract the starting karat (K2) from the preferred karat (K1),
3. Multiply the result of step 2 by the starting weight, W,
4, Subtract the desired karat (K1) from 24 (for 24 karat),
5. Divide theresult of step 3 by the result of step 4,
&, You now hawe the amount of 24K gold you need to add to yvour original karat @old to increase it.
7. For example:
* How much 24K gold do you need to add to 7 gram = of 10K gold to increase its karatage to 14K7

o [(14-101%7)= 2.8 grams of 24k
(24 - 14)

B. Formula for Lowering Karat

[ k1 - O k2 = Amount of alloy vou need to add to
K2 to lower the karatage of gold

eigh the gold whose karatage needs to belowered (W)
hultiply this weight, W by its karat (K1)
Multiply the starting weight, W by the desired karat (K2).
. Subtract the result of step 3 from the result of step 2.
. Divide the result of step 4 by the desired karat (K2,
ou now know how much alloy needs to be added to the gold to lower its karat,
. For example:

# If you need to lower the karatage of a 6 grams 18k gold piece to 10k, how much alloy do you need ta

add?
o (B 187-76 x1011=4.8 grams of alloy
10

—-] Th N = D R
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— 2.2.6 Silver Alloy

* Sterling silver contains 92.5% silver, and the rest is copper and zinc.,

* Britannica silver contains 95.8% silver, and the rest is copper and zinc,

= Zoin silver contains 90% silver and 10% copper,

« varmeil and German silver are some other silver alloys used in jewsllary,

« Yermeil is a combination having the inside core of pure sterling silver and the outsideis a solid coating
of finely crafted 14 karat gold,

Silver Purity or Fineness Also Termed As:

999.9 Ultra Fine Silver

999 Fine Silver or Pure Silver

a58 Britannia Silver

a50 French 17 Standard, Mexican Silver
925 Sterling Silver

a00 Coin Silver

830 Scandinavian Silver

800 German Silver, Egyptian Silver

Fig 2.2.6. 2 Ziver allow

Scan the QR Code to watch the related video or click on link

Click Here

Introduction to Precious metal



https://drive.google.com/file/d/1eWzT-AO66CBSbpcdkpl6clY8qXMseP25/view?usp=sharing
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— 2.2.7 Platinum Alloy

» To enhance its characteristics and durakility, platinurm is alloyed with copper and cobalt along with
'platinum group' metals, such as palladium, rhodium and iridium,

« Themain advantage of platinum as a metal for jewellery is its resistance to tarnish and its strength,
» Fure platinum melts at 1769°C,

« Ruthenium, rhodium, palladium, osmium, iridium, and platinum together make up the platinum
aroup of metals

Common Platinum Alloys by Volume
Pt900/Ir PtS50/1r Pt950/Ru Pt950/Co

90 Pt 95 Pt 95 Pt
10 Ir SIr 5 Ru SCO

Fig 2.2.7. 1 Platirure allows

— Tips |Y

1. Always remember that pure 24 karat gold is very soft to work with and needs to be mixed with alloy to
make it stronger and durable to be used in jewellery,
2, Different colours are achievable with different alloys,

3. &lways cool the mixed metal before working on it as perthetable aboveto avoid any metal defects,
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Unit 2.3: Types of Jewellery

Unit Objectives @

At the end of this unit, you will beable to:

1. &nalyze the different types of Indian jewellery.

2.3.1 Types of Indian Jewellery

Antique Jewellery

2ntigque lewellery is loved by most and look elegant and beautiful. This kind of jewellery has a dull and
rough look. Antique jewellery comes in numeraus forms, like meenakari, kundan wark, jadau etc.

Fig 2.3.1.1 Artique jeweleny
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—2.3.1 Types of Indian Jewellery
Bead Jewellery

During anciert times, people used to make beads out of gold, silver, copper, clay, ivary and even wood,
Beads made out of copper, silver, other base metals, glass and plastic are very popular in India and are
wiorm by all age group people,

Beads of various sizes are used in Imitation jewellery. The metal beads are narmally plated with gold and
silver,

M
e ap
-l-L.-;_-|-l"*”

Fig 2.3.1.2 Bead jemelens
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—2.3.1 Types of Indian Jewellery
Wedding Jewellery
These days' gold plated and silver plated Imitation jewellery are gaining popularity amongst Indians.

Bracelets, anklets, wedding necklaces, pendants, earrings, bangles, amulets, toe rings, finger rings, nose
rings, hairpinz, foreheadtikka, waistband andother arnaments are part of the bridal jewellary,

Fig 2.3.1.3 Bridal jewellerny
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—2.3.1 Types of Indian Jewellery

Custom or Customized Jewellery

Custom orcustomized jewellery gives totalfreedomto the customer to makethejewellery according towhat
they want, Like readymade jewellery, in customized jewellery too there are a number of options, like gold
plated jewellary, silver plated jewellary, diamond ook alike jewell ery, kundan jewellery, gemstone jewellary,
minakari jewellery, bead jewellery, imitation pearl jewellery, etc,

In readymade jewellery, the jeweller helps the customer to choose according to what the latter wants but
thejewellery is not changed or altered and the custormer chooses it from a catalogue, The jeweller also gives
his or her personal suggestions, tohelpthe customer choosefrom a wide wariety.

Incustom made jewellery the customer and craftsman together decide what design has to be made, Often,
the custarmer knows what he or she desires and takes this idea to the jeweller in the form of a sketch or

pictureor sample,

Fig 2.3. 1.4 Custorn ar cistormiEed jewellens
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—2.3.1 Types of Indian Jewellery
Filigree Jewellery

Filigree also known as Filagree and earlier was also writhen as filigrene or filigrann is a form of intricate
metalwork used in jewellery making and also other forms of metalwork,

Filigree lewellery i= a unigue piece that includes handcrafted and twisted threads of precious metal into a
design. This metalis then soldered with gold ar silver jewellery taking the shape of a symmetrical art
weark,

YWhat does Filigree involve?

Filigree wark invalves lots of precision and details, and requires great amount of patience and an eye for
minute details. Base metalsare made into very thin wires, by passingit through a wiredrawing machineor by
hammering After this, the two thinnest wires are heated and twisted around a rotating wheel maching,
knownas "Charkha". They arethen flattened again, tomake it asa single wire, This wireis bent in different
weays, To give it many different form s and shapes. The jewellery is plated with gold or silver to resemblethe
precious metals,

Fig 2.3.1.5 Filigree jenallery
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—2.3.1 Types of Indian Jewellery
Plin Gold Plated Jewellery
The Plain Gold Plated Jewellery is a type that Some major gold plated jewellery of India includes necklaces,

nose rings, earrings, hair clips, waisthands ortoe rings ete, all popular among Indian women, The 1-grarm
gold jewellery is actually gold platedjewallery with ancother basemetal,

Fig 2.3.1.6 Mair gold plated jewsellens




Imitation Jadau lewellery

lin Imitation Jadau jewellery, stones resembling precious and semi-precious gem stones, crystals and beads
are used which are embedded in metal, which is first melted a bit, When the metal becomes flexible, the
stones are set anit with great precision and artistry, After that, it is allowed to cool down and the stones get
fixed on it without any glue or carvings. The chiterias make the basic design, ghaarias are responsible for
engraving and makingholes, Minakari or enamellingis done by the enameller and the galdsmith takes care
ofthekundan orthe gold, Uncut glass resembling uncut diamonds (polki or vilandi) are used asthe certral
stone. Minakari or art work doneat thehack of thejewel is purely for beautifying purposes. Thestonesetters
first set the stonein silver foilthencomhbinewithafinishing of goldplating,

Fig 2.3. 1.7 Irvitation jad au jewsellens
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—2.3.1 Types of Indian Jewellery
Imitation Kundan lewellery

Imitation kundan jewellery has glass studded on one side and colourful minakari on the back side, The
entire technique of Kundankari lies inthe skilful setting of stones in metal, which is rarely solid. Holes are
cut for the stones, engraving is carried out and the pieces are enamelled, The main part of the ornament
i= made out of lag, a natural resin. Later, lac is inserted inta the hollow parts and is then visible from the
front, through the holes |eft for the stones. Refined metal is used to coverthelac and stones are then
pushed into the metal, To increase the strength of the joints and to give it & smooth finish, more metal is
applied.

Fig 2.3.1.8 mitation ki rdan jenellens




hMetal Setter (Basic)

—2.3.1 Types of Indian Jewellery
Lac or Lacquer Jewellery

Anothertype of Indian Jewelleryis Lac or Lacguer Jlewellery. The process of makinglac or lacquer jewellery is
complex, Glass beads, flower shaped mirrors and decorative wire are also used for the enhancement of
beautyofthejewellery,

The bangles of lac consist of an inner area that has a covering of thinlayer of superior quality lac. hain lag,
when mixed with a material similar to white clay, strengthens the bangle. The heating, mixing, pressing, and
harmmering of the dried ingredients takes place repeatedly and soft dry paste is formed, Once this pasteis
heated, it is shaped further and the expansion of the lac makes up far the required thickness, resultingin
thickening of bangle. Mext, aflat-shapedtool is usedtoroll the hangeacrosstheflat surface, which givesit a
proper thickness, The shaping is done by controlling the lac into grooves (coloured) on every side of the
mould, The lac takes the shape of the groove into which it is forced, This process requires great precision.is
forced. This process, which requires great precision,

Fig 2.3.1.2 Lac or lacquer jernelens
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—2.3.1 Types of Indian Jewellery
fdina karior Meenakari Jewellery

In b eenakari jewellery, stones are set and then enamelled with metal, &5 itis generally done onthe reverse
side of kundan jewellery, meenakar has towork with craftsman, engraver or ghaaria, designer or chiterias as
well as jadiva. The art requires high skill and its difficulty for application requires a technical mind set, ¥ In
Meenakari, the piece of metal on which the wark is to be done, is fixed aon a lac stick, ¥ Designs of flowers,
birds, fish ete. are engraved on it. This creates walls or grooves, to hold colour Enamel dust, of required
colour, isthen poured into the grooves and each colour is put under fire individual ly, The heat of the furnace
melts the colour and the coloured liguid spreads equally into the groove. This processis repeated with each
colour, Colours which are most heat resistant are applied first, as they are re-heated with 2ach additional
colour, Oncethelast colour has been heated, thematerial is cooled and polished with agate. Thedepthof the
grooyves, filled withdifferent colours, determinesthe play of light,

hetal is used forthe base of Meenakari. Choice of colours, in case of silver calour metal, has to be green,
wellow or blue, as these are the colours which stick with it. A= for gold colour metal, all the colours can he
appliedtoit andthisis alsothe reason why the metal is preferred for Meenakari jewellery,

Fig 2.3.1. 10 M ing kari or meenakari jewsellens
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—2.3.1 Types of Indian Jewellery
Dokra or D hokra Jewellery

Dokra istheart of metal crafts amongst some native tribes of eastern india. Basically, bronze melted with lac
and resin is solidified into alloyed wires and rods, sometimes plates, Then the models are made with thern
and the designs created. They are handcrafted, therefore, the shapes are not perfect, and the symmetries
arenot mirrorimage producedlike in com puter graphics,

Thethemes and subjects of Dokra or Dhokra jewellery areusually natureand animals,

Dokra jewellery sets are heavy in weight especially if made with heavy metals such as copper or bronze. To
create Dokra jewellery, the craftsman starts preparing the castingfurnace and the wax image, The wax and
theresin (dhunal should be carrectly mixed withoilto makethenecessary lump, Theimage to be made must
beclearly visualized by the craftsman, until itis ready to be modelled inthe prepared lump of wax, Whenthe
wak-imageisdoneit hastobe purified with pancha - wvarna or thefive powdered pigments. The joints of the
com ponent parts of the wax model should be strengthened with copper rods or nails before being covered
by the clay mould, These supports may be removed after the wax model melts due to the heat of furnace.
The craftsmanthen pours molten metal into a hole inthe mould, breaks away theclay, brings out the ohject
andfinally smoothens and polishes it, The most important rule, inthis metal craft is created by non-metals
likeweax, resinand clay and the artisticwork isdone with them,

Fig 2.3.1.11 Dokrg ar dhokra jensellens




Fusion lewellery

Fusion jewellery is a combination of traditional and modern designs. They are designed keeping inmind the
current Imitation trends of the industry. They are very bold, bright and colourful but also rocted to the
origins,

Fig 2.3.1.12 Fusior jensellens
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—2.3.1 Types of Indian Jewellery

Imitation Thewa lewellery

Yet another type of Indian Jewellery is the Imitation Thewa lewellery, Thewsa is a special art of jewellery
making which involves embossing of intricately designed sheet of metal on molten glass. It literally means
"setting”. Thewsa istheart of combining soft metal with multi-coloured glass. Eachunit consists of aflat piece
of transparent glass of different colours suggesting ruby (red), emerald (green) and sapphire (blueg), The
pieceof glassis wrapped ina frameof gold plated silver wire, & paper-thin sheet of metal, ofthesamesize as
the glass, is cut and a free hand sketch of floral or historical motifs is made onit, by special tools, It is then
dipped in acid for a while and washed thoroughly with water A mixture of cinnamaon oil (dalchini tel) and
another material known as 'Ratti' is brushed at the back, to prevent the metalfrom melting, Theglassisthen
sermimelted and the gold patternis carefully slipped overtheedge and pressed onto the surface of the glass,
The piece isreheated, till the gold and glass join firmly together, Athin silver foil is fised onthe other side, in
ordertogiveitauniform lustre,

Fig 2.3.1.1.3 lmitation thawa jeneellens
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— 2.3.2 Categories of Jewellery

* There arevarious categories of jewellery such as head ornaments, neck ormaments, hand ormaments,
body ornaments, leg and feet ornaments.
* Each of these are further divided as below:
*  Head Ornamerts,
*  Maang Tikka
*  Sarpech fworn on turban by bridegroom)
* Peck Ornaments:
*  Plecklace
*»  Choker
*  Chains
*  Hand and &rm Ornaments:
*  Bracelets

*  Bangles

*  Arm Band

*  Ring

+ Cufflinks
*  Body Ornamerts:

* TiePins

*  Brooch

* Waisthand (Kamarpatta)

*  Leg and Fest Ornaments:
* Anklets (payal, jhanjhaar, paijahb)
*  ToeRings

Categories of Jewellery

= Mangtika

§ Neckiace IR

o Ear Rings

= MNose Rings [ >

5 Bangles

Q
= Arm Band = %
B Rings

=
S
o
=
&

= Waist Band _

Anklet & Toe
Rings

i

Fig 2.3.2.1 Categories of jemelleny
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Tips

@Q

1. & hietal Setter needs to know the different categories of jewellery while working, it is important that one
remembers to follow the job sheet description for the right information.

2.1t is very important that a Metal Setter knows the type of jewellery they are working on as each type of
Indian jewellery requires a different look hence the stonefixing needs to be done accordingly.

3. Otherthan the abhove mentioned jewellery types from India, there are some mare types which are
Mavratrna jewellery, Temple jewellary, Bikaneri jewellery (also called kundan), Pachchikam jewellery and

German sil
jewellery.

ver jodized jewellery which are manufactured using base metals and come under Imitation

Notes
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Unit 2.4: Type of Gemstone used in Studdeed Jewellery

— Unit Objectives @

At the end of this unit, you will beable to:

1. Understand the basics of diamonds and gemstones and care to be taken while setting them inmetal,

— 2.4.1 Diamonds

Fig 2.4.1.1 Diarvords

1. Diamonds arethe hardest material on earth,
2. They are made of carbon (the lead of a pencil i= also made of carbon),
3. Diamonds are graded for 4Cs
= Clarity
» Colour
» CLIE
= Carat
hen matching diamonds for wax setting, please read the job sheet for the 4Cs requirerm ents,
Although diamonds are the hardest, they can break if they are not handled carefully,
f you drop a diamond, ask your supervisor to check for any damages.
. Diamonds can became milky when temperatures of 800°C and maretouch them.
. Diamonds can damage other gemstones, so do not keep them together on the stonetray,

ooo—] o N

Scan the QR Code to watch the related video or click on link

Click Here Click Here

Diversity in Indian lewellery Categaries of Indian Jewellery



https://drive.google.com/file/d/1Reg-5FCnxLzJkTj9NFecrL8EYnNNv6nA/view?usp=sharing
https://drive.google.com/file/d/1szE3LWEmzgSt1xGopymE3shRhDCwpLqf/view?usp=sharing
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— 2.4.1 Diamonds

Tehlz

Star Faceis

Crowm Beeel Facets

Upper Girdie
Facets
Girdle

Pavilian Lawer Girdla

Famls

Pauilicn Faocts

Culet

Fig 2,422 Parks of o Cut Digrvond ard Gershore

1. The tableis the higgest facet (face of the stone).

2. When setting a stone, the table of the stone should face upwards,

3. The girdle iz the main area where the metal setting secures the stones.

4, When picking up a stone with a setting tool, setting stick or vacuum tweezer, always place the
tool on thetahble facet,

5. The girdle of a diamond can break if not handled properly especially if it is extremely thinin size,

oo Carat f'ﬂhigl‘ll: ﬂ.,!ril‘,' Cart

em D e
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Fig 2.4.1.3 #Cs o Diarmon ds
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1. Check your job sheet for the 4Cs of diamonds to be used for setting,
2. Match the diamonds given to you for setting as per job sheet,

3. Carat or diamond size is the most important 'C' while wax setting,

4, If a stone is naot of correct size, report it ta your supervisar,

5. Do not mix stones on your own without asking your superyisor,

&, If you put a wrong stone, remove it and put the correct stone,
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— 2.4.1 Diamonds

Fig 2.4.1.4 Cuts ard shapes Jfor digkronds
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—2.4.2 Gemstones

Fig 2.4.2. 1 Gerstones [Colpured Stones)

1. Gemstones are also called coloured stones,

2. Inthe market, they are divided into Precious and Semi-Precious,

3. In weax setting, only gemstones having a hardness of marethan 9 are used.
4, Gemstones having hardness below 9 will get damaged,

J RIGHT

Fig 2.4 2.2 larious germsrores used in M ergl Selring

= Diamond

s Ruby

= Sapphire

= Garnet

v 7 (Cubic drconia; &merican Diamond)
» Synthetic Diamond

= Synthetic Ruby

= Synthetic Sapphire

» Synthetic Moissanite
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— 2.4.2 Gemstones

Fig 2.4 2.3 larious germsrores used in M eral Selring

» Ermerald

= Pearls (natural and cultured)
= Jpal

# Coral

* Jade

» Amethyst

= Peridot

= Syrithetic Emerald
= Afuarmarine

= TOpaz

= Towrmaline

= Lapis Lazuli

= TUFCUiosE

O
&2
&3
e 9 | K

> d |
E N € O

Fig 2.4.2. 4 Cuts ard shapes Jor gerstones
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Tips Q

1. Diamonds arethe hardest materials on earth,
2, Diamonds are graded for 4Cs:
a. Clarity
b, Colaur
. Cut
d. Carat
3. Thetableis the biggest facet (face of the sfone),
4, The girdle of a diamond can break if not handled properly especially if it extremely thinin size.
5. Gemstones are also called Coloured Stones,
&, Gemstones having hardness below 9 will get damaged,
7. Check for any missing or damaged stones when assembling the frame work especially if the piece has
been sent after wax setting, if you find any missing or damaged, inform your supervisar,

Scan the QR Code to watch the related video or click on link

Commaon features & Diamond



https://drive.google.com/file/d/1hu_XQdhI02jklckOyMfPuV2VweuUCIfX/view?usp=sharing
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Unit 2.5: Types of Settings

— Unit Objectives @

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

1. Analyze which are the different types of basic and advanced settings for hMetals,

— 2.5.1 Types of Settings

Frongsettinguses a stone bhetweentwo or more claws and is commonly used with gem stones or diamonds,
Thisisthe settingthat allows maxirmurm light inside the stone among all thetypes of jewellery settings, They
are used insingle stones or clusters, Single, douhle, triple, W-Prong/Chevron and decorative double are the
prong settings,

Channal SaTing Invisible SaTmng CIUSTRS SaTIng

Fig 2.5 1.1 D ifferent setting #yles
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2.5.1 Types of Settings

Prong Setting
* Prong or Claw setting is the most commaon setting,
* ltisalsoknowninlndia as "Makun Setting®, "Sutti Setting”,
* Thereare someadvance prong settings like Triple and Decorative Double,

=5
1 §-

4

V-Prong/Chevron Decorative Double

Fig 2.5 1.2 Prorg setting
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2.5.1 Types of Settings

Other Settings

Bright-Cut Bridge Accent Bar/Channel

Channel Trellis Bezel Half-Bezel

Fig 2.5.1.3 Other settings including profg setting
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—Tips |

1. Check far ary missing prongs, check if they @n be repaired, if it is nat possible infarm your supervisor.
2. Check for damaged setting heads which need repairing.

— Notes

Scan the QR Code to watch the related video or click on link

Click Here|
Types of Gem stone Settings



https://drive.google.com/file/d/1_2XPTcEapET9ICY4n0IJ_BaRTmWX1c3q/view?usp=sharing
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1. Identify bead jewellery,

2, ‘Writethe names of two head and two neck ornaments,

3. Mame the setting shown in the image given below.
al Pave

1 Bezel

1 Channel

1 Prong

o

[ ]
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Unit 2.6: Tools and Equipment Required for Stone Setting

— Unit Objectives ©
At the end of this unit, you will beable to:

1. Analyze the various tools and equipment required for stone setting or fixing,

— 2.6.1 Tools and Equipment Required for Stone Setting

* Thestone setting or fixing process involves the requirerment of different types of tools and
equipmert,
*  Theseinclude flex shaft, beading tools, burnisher, lac stick, ring clamp et

- : »
. 3 # oy ait!
i} . i T ¥
] ¥
i =

Fig 2.6 1.1 Stare setting or fixing fools and equiprnent
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— 2.6.1 Tools and Equipment Required for Stone Setting
Saw Frame and Blades
*  Sawframes and blades are used for cutting the metal frame or settings when reguired,

*  Be careful when using the hlades as they can cut into your fingers,
*  Lse gloves whenever possible while using saw blades,

Fig 2.6. 1.2 Saw Fraree and Blades
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— 2.6.1 Tools and Equipment Required for Stone Setting

Meedle Files

* Needlefiles are used to filethe metal and help to make create better fitting stone settings,

*  They can beused tofile down the height of a bezel to make it fit the stone neatly.

* They can also be used to make the file the inside of the bezel settingto make it easier to push the
stone.

*  They can be used tofile rough edges on metal beads and findings.

*  Theirsmall size also makes them ideal for getting into small spaces,

/4

Fig 2.6.1.3 Needle files
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— 2.6.1 Tools and Equipment Required for Stone Setting

Burnisher

*  Thisisatool that gives a high shine and professional finish to your stone setting,
*  YWhen rubbed onto softer metals such as copper, a burnisher smoothens and shines the metal,
* It can beused to remove tool marks during the stone setting process,

Fig 2.6.1.4 Burrisher
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— 2.6.1 Tools and Equipment Required for Stone Setting

Bezel, Prong Pusher and Roller

*  Usedfor pushing bezels, prongs or crown points around stones when mounting and setting stones
orin jewellery,

* Thepaolished """ groowve inthe tip sets and pushes the bezel against the stonefor a secure mount.,

* Thebezel roller is used for rolling the bezel setting over the stones especially cabochon cuts in pre-
setting heads such as bezel cups.

*  Thebezel roller prevents creases or unsightly marks on the metal,

*  Touzethe bezel rollern, push the bezel around the gemstone, warking fram all sides and gently
rocking back and forth with downward pressure until the stone is secure,

*  Theprong pusher is a tool used when setting faceted gemstones,

* ltis particularly useful when working with setting heads as you can use the pusher to push the claws
over the top of the stane,

* Thesguaremetal rod is slightly rounded on the corners and polished at the end to minimise setting
marks and scratches,

Flg 2.6, 1.5 Bezel Prong Pusherand Roller
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— 2.6.1 Tools and Equipment Required for Stone Setting

Prong Lifter

*  This highly tempered opener allows the setter to easily open small prong set rings,
* Helps eliminate damage to prongs or stones,

Fig 2.6.1.6 Prong lifter
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— 2.6.1 Tools and Equipment Required for Stone Setting

fdillgrain Set

* Themillgrain set is used for forming decorative edges on settings and bezels,

Fig 2.6, 1.7 Millgrain Set
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— 2.6.1 Tools and Equipment Required for Stone Setting

Stone Setting Pliers

* Thestone setting pliers is used to set or tighten side stones ina basket setting as well as on other
type of mountings,

*  One sideof thepliers has a slot for the wire under the stone and the other side has a beading tool
CuUp on it

* Touseit, simply slip the post through the slotted side and bring the beading tool down on the
prong,

* Thisis extremely useful for setting the tightening side stones surrounding the centre stones,

Fig 2.6.1.8 Stone setting plier
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— 2.6.1 Tools and Equipment Required for Stone Setting

Beading Toolset

* Thebeadingtoolset is used for pave and bead setting
* Each conehas a different measurement which is used for rounding the metal for the various bead
setting styles

Fig 2.6.1.2 Beading oolset
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— 2.6.1 Tools and Equipment Required for Stone Setting

Lac or Shellac with Wooden Stick

*  Lacor Shellac has amazing holding and sticking properties,
* Tocreate the lac or shellac stick, you need

A piece of round or flat wood depending on the size of the object you would like o hold.
Flace some shellac pieces onto the wood and start melting with a small saldering tarch.
Cover the wood with approximately 10 to 20mm of shellac (depending on the depth of vour
piece) ensuring the edges are overlapping,

lse a pair of tweezers to secure the item in place and apply heat pushing the pieceinto the
shellac,

Cnce the pieceis fixed into the shellac to allow it to cool for between five and ten minutes, the
piece is now ready to work on,

To release the piece from the shellac heat the item on the shellac (to melt) and remowve with a
pair of tweezers,

Fig 2.6, 110 Lac or Shellac with wooden stick
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— 2.6.1 Tools and Equipment Required for Stone Setting
Ring Clamp
* Thering clamp is used for holding rings by the shank while setting the stones inthem.

* Theringis held securely by the jaws which have leather attached to them to avoid scratches on the
metal.

e
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Fig 2.6.1.11Ring clarnp
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— 2.6.1 Tools and Equipment Required for Stone Setting
Setting Burs

*  Setting burs are useful tools for creating a setting seat for the stones,
*  Setting seats help in keeping the stone secure in the setting,
*  Usewitha pinvice to drill in dry metal ol ay for clean, precise seats for setting stones in place.
*  Usethese burs to cut a seat for faceted stones inbone dry clay or lac.
* Cuts very easily by hand with a few turns, or put in a pin vise for a better grip.
*  First drill a pilot hole for a light hole and then cut the seat with the bur,
*  Stonetable should sit below the surface by a small amount so the clay shrinks around the girdle,
*  Choosetheburthat matches the stone size you wish to set.
*  Tozet stones inmetal, install bur in a flex shaft and lubricate with Cut Lube and use a slow
speed,
*  Top quality burs should be treated with care,
* Do not overheat with high speed or the bur will loseits ability to cut,

Flg 2.6, 112 Zetting Gurs
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— 2.6.1 Tools and Equipment Required for Stone Setting
Loupes and hviagnifying Lens

*  Loupes and magnifying lens are very important tools for & Metal Setter

* Theseare available as head gears or as hand tools,

* Theloupeis available in 10 times magnification (10x), 20% and 30x%

*  Loupes are held with one hand and can be easy if you know how to use it

*  Loupes are held in front of one eye while checking the setting,

* Magifying lens such as the head lens or the Optivisor are attached with the head band to your
forehead.

*  They come with additional lens for higher magnification,

*  Thehead magnifying lens can help you work with both your hands while magnifying the jewellery
piece or frame,

* Many would also use a microscope for setting styles such as micro pave setting,

Fig 2.6. 113 Lovpes ard Mg grifiring Lens
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— 2.6.1 Tools and Equipment Required for Stone Setting
Wax lewrel-Setting Stick

* Way jewel setting sticks are used for placing the stonein the setting head,

*  One can usethetraditional clay setting stick or then the new paraffin wax stick,

* Bothareeasytouse

* When picking up the stanes, be sure you pick it from thetable (largest facet of a stone), so that vou
can place the stone correctly,

*  Thesewaxjewel setting sticks will not damage a stone, but if you do not pick up the stone correctly,
you may drop the stone and it will get damaged.

Fig 2.6, 1.1 4 Wax jewel-setting stick
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— 2.6.1 Tools and Equipment Required for Stone Setting

Flex shaft and Tools

Flig 26 115 Usingthe flex shaftand took
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— 2.6.1 Tools and Equipment Required for Stone Setting

Bench Pin

* Abenchpinis a removabletool which is attached to the edge of the bench,
* Depending onthe type of work, the bench pin can be changed.
*  Bench pins are used for pre-polishing, setting, cutting and halding the ring clamp.

N | .

Wood Block— 7
- 22k .

" Notches

Flg 2.6, 1.1& Berch pin
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— 2.6.1 Tools and Equipment Required for Stone Setting

Callipers or Measuring Gauges

*  Callipers or measuring gauges are used for measuring the length, width and thickness of metal,

* Itz al=o used for measuring setting components and stones,

*  There are different types of callipers and measuring gauges available inthemarket, usethe ones
that you are comfortable with and which give you the accurate reading.

Fig 2.6.1.17 Calipers or M easuring Gauges
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— 2.6.1 Tools and Equipment Required for Stone Setting
Hand Drills and Small Drill Bits
*  Hand drills and small drill bits are used for drilling holes inthe metal manually

* Inindia, weusethe bow drill for the same purpose,
*  However, the advanced flex shafts availabletoday, can also drill holes

Jewelers Hand Drill Bit
Wood Hole Drill Reamer
Bodhi walnut Hele Pun

Fig 2.6, 118 Hard Drills ard Sl Ol Bits




hMetal Setter (Basic)

— 2.6.1 Tools and Equipment Required for Stone Setting

Tweezers

*  Tweezers are tools that make a jeweller's work easy and are a constant in the bench,

*  There are different types of tweezers used in jewellery making and it is not limited to any ane
department,

* Thesetools keep you safefrom chemicals that are used in jewellery making

*  Tweezers are also used to pick up the stones and place them inthe setting heads,

Fig 2.6.1.19 Teezers
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—Tips |R

1, Always read theinstruction manual and the set up instructions before using the electrical machines,
2, Wear safety gears while working with the machines that emit heat,

3. Keep the work bench as well as tools area neat and clean.

4 If thereis any equipment or tool that is damaged, inform the supervisar,

—Notes

Scan the QR Code to watch the related video or click on link

Click Here Click Here Click Here

Sharpening of Graver Using Yernier Caliper Using of TOOLS



https://youtu.be/iu0S3HjO5N8
https://youtu.be/hAPf-mS4soM
https://youtu.be/W5JRL8if3Bw
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Unit 2.7: Setting a Gemstone in Jewellery

— Unit Objectives |@
At the end of this unit, you will be able to:

1. Analyze the parts of a jewellery piece.

2. Record how to fix or set a stone using the right tool,
3. Record the appropriate steps to fix a stone carrectly.

2.7.1 Introduction to Metal setting or Hand setting Porcess

HAND SETTING

This is an operation in the jewellery manufacturing process, where diamonds or color stones
{precious/semi precious) are manually set by hand in metal castings, Hand settingis an extremely high
skilled operation and the artizans have to undergo intense training and lots of practice to learn the skills
of the saetting art. Initially, the trainees are given practice on brass plates with imitation stones, till they
hiave gained confidence and honed their skills, Only after their teacher is satisfied with their progress, the
trainees are given actual gold pieces and real diamonds. Simple designs are given to the new setters, so
that they gain more confidence,

During theincoming inspection when the pieces arrivein the setting department, the setting QC checker
will inspect the pieces thoroughly, as per the check list mentioned below. Only after the pieces arefound
okay, are they given to the setters for setting,

+ Thecorrect design as perthe sales work order and batch card.

= The pieces are within the metal weight and size tolerance,

= The pieces have been thoroughly cast cleaned in and around the setting area,
* There are no broken or damaged prongs/pave/channel/bezel areas,
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2.7.2 Parts of a Jewellery Piece

« Beforesetting stones inthe frame or jewellery, you must know the parts of the jewell ery,

« Forlearning the parts, we will use the ring as an example.

« Arrangethe stones as per size required for the different parts of the design.

« Remember every design will have different setting requirements, always read your job sheet before

starting,
Head —,
Side Stone A= NG
Gallary
il Boas Accent Stons
Halimark/Egraving. %

Sizing Area

Flg 2.7.2.1 Parts of g lenelleny Plece
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2.7.3 Various Metal Settings

Types of Settings
|
Group Setting

* Bead

Closed Setting Open Setting * Pave
* Bezel * Peg Wire * Pressure
* Half Bezel * Prong * Tension
* Flush * VProng * Channel
* Invisible
* lusion

Fig 2.7.53.1 Tvpes of settings

* Before starting the process of the stone fixing or setting, it is importart to know the types of settings.
* Inthe Closed Setting categary:
»  Ametal sheet surrounds the stone either completely, half or then the stoneis set on the level of
the metal such as Flush setting,
* Inthe Open Setting category:
*  Mletal wires are used to securely hold the stonein place,
*  Thenumber of metal wires can increase depending on the design and the size of the stone,
* Inthe Group Setting category:
* Bead and pave have shared metal beads which securethe stone,
* Inpressure and illusion setting, the central stone is surrounded by other smaller stones,
* Intension setting, the stone is placed between two metal groove which are the only support that
hiolds the stonein place,
* Inchannel setting, the stones do not have metal between them, the stones are placed in a
grooved channel next to each other, where the metal is on the opposite side,
* Ininvisible setting, the side stones have metal holding them from the side whereas the stones in
the central area are held in place by metal wires from the bottom side,
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2.7.3 Various Metal Settings

a) Prong Setting

This type of setting is generally in design patterns that take diamonds in singe or multiple rows. Prongs are
wiresthat securethe stonefrom the girdle, Prongs canbe placed ona plate of metal inthe desired sequence.
Thereisa hole or courter sunk cavity exactly inthe centre of the prongs, so that the cu let of the stone does
not touchthemetal below, Thistypeof settingis called "plate prong setting”,

Prongs canalso be placed on around a wire seat inthe required setting sequence. This type of settingis called
"wireprongs"or "coll ect™

"Single common prongs" is a type of setting where thereis only a single prong that holds and supports two
stones, These single prongs are almost doublethe width of the regular prongs becausethey have tosupport
two stones instead of one stone, The single common prong setting really looks nice but does not give full
security to the set stones, as the stones are only held at two points and can come loose after wear and tear,
Stones setinsinglecommon prongs are generally preferred tobewax set for better security,

Toset stonesin any form of prong setting, the setter liftz the stonetobeset with bee's wax and gently places
the stoneg, table up, in the pre-cut of the prongs. The setter ensures the girdle level of the stone is in perfect
alignment with all the other stones set in the sequence and only then does he pushthe prongs to secure the
stonetightly, Thesetter also ensures that all theprongs are alsoin perfect alignm ent with each other, After all
thestones havebeen securely set inthepiece, thesetter clips, orfilestheprongs downtothetable level of the
diamonds, After all the stones have been equally filed down to the required lewel, the setter selects the
correct size cup bur and goes on to evenly cup all the prong tips. This cupping operation is a mandatory
requirement as it gives aneven and rounded shape to all the prongs Evenif a single prong is out of place or
shape, thepiecewillfailthequality inspection,

Fig 2.7.3.2 Prong Setting

Scan the QR Code to watch the related video or click on link

Prong Setting



https://youtu.be/eyiYxTHvGkw
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2.7.3 Various Metal Settings

biFullBezelSetting &Half Bezel Setting

Full Bezel Setting

Bezel setting is generally used to set single larger stones, However, single smaller stones are al=o set in bezel
bt generally these small stones are set in wax and then castedin metal. & bezelis a very fine strip of metal
that runs around, covering the girdle of the stone. The similar guidelines of channel setting are used for
setting single stones in a bezel setting, The bezel insides have a pre-determined pre-cut (guideline indicators
showingthe exact level wherethe stones havetohbeset). The setter selectsthe correct size of 'Hart burr' and
deepensthe pre-cut, sothat the stone to be set can be angled into the pre-cut notch, The setter then pushes
thestoneirtoplace from the opposite end so that the stone locks into place at the carrect |evel, After all the
stones are set in the channel, the setter carefully hammers the top of the bezel with an air hammer
(preumatichammer). Gold beingmalleable, iseasily hammered down andtightens the stones securelyinthe
bezel setting, &fter the hammering processis completed, the setter selects a rubber wheel buff and finishes
the top of the hezel surface, giving the bezal a smooth and even finishing. The final finishing requires the
setter to cleanany extra metal burr from inside of the bezel rim with a sharp knife graver, The resultis a very
finethin perfectly round metal rirm around the girdle of the stone set. The main criteria and pointsto follow
carefully inchannel hand settingis...

* Thestoneinthebezelmust beset at thesamerequired leveal,

*  The bezel height must be equalfrom endto end, Thetable of the stones must always be slightly below the
bezeltop suface, Incasethe table of the stones setis visibleabovethebezel top, it indicates the bezel has
been overworked andthepiece can get rejected.

* The metal thickness of the bezel around the stone set must be the same. In case the bezel is uneven in
thickness, thepiece will failthe Q& check,

*  Thesetter must ensure the bezel isfinished exactly as required in the design There are different types of
hezels, &) Thedonut shapedbezel, B1Thebevel angledbezel, CiThevery finethinmetal rim bezel,

Half Bezel Setting
Theonly difference between a full bezel and halfbezelisthat thereis abreak inthe continuity ofthemetal rim
ina half bezel, Thebreak in continuity is always atthelocation of 3 O'clock and 9 O'clock,

Fig 2.7.3.3 Full Bezel Setting & Half Bezel Setting

Scan the QR Code to watch the related video or click on link

Bezel Setting



https://youtu.be/w88i2wx1GNI
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2.7.3 Various Metal Settings
c) Flush Setting

Thistype of settingis generally preferred inthe European countries, wheretheclimateis very cold and people
wear woollen apparel that can get entangled in jewellery that has prongs, beads or sharp edges, 25 the name
suggests, the stones to be set in any sequence required by the design is totally embedded into a flat metal
surface and only a portion of the stone's crown and table are visible when viewed from the top, The setter
usesthecorrect size of round burr onthe metal surface ta drill a half cup, inwhichthe stonesets flushtill the
girdle height. The stone to be set istightly pressedinto thecup tillthe girdle is slightly below the metal edge of
thedrilled cup, The setter gently hammers the metal aroundthe girdle of the stonetill the girdle of the stoneis
fully covered by metal and the stoneistight and s=cure. The setter selects a rubber wheel and gent|y flattens
and smoothens the hammered metal around the girdle of the set stone. The setter finally finishes the
operation by taking a sharp knife graver and cutting away any extra metal from theinside of the flush setting,
The 'Flush Setting' isthemost securetype of setting, asthe stone has no chance tocome loose ar fall off from
its setting. The disadvantage of this form of setting is that it looks too metallic and the stones =&t are not
clearly visibleduetoalltheextra metal around the stones,

Fig 2.7.3.4 Aush Setting
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2.7.3 Various Metal Settings

diMick Setting

This type of setting is generally usedto give an illusion of more and larger stones set in a channel. The entire
processof channel settingis replicatedfor 'Mick Setting' withafewchanges,

* Thechannelheight inMick Settingis slightly increased to accomm odate the nicks to tighten and secure the
stonestobeset,

* Thereisasolid flat base with drilled holes where the stones will set. The flat baseis brightly pre-polished
before settingthe stones,

* Theinsides of thechannel after pre-polishingis slightlylesserthanthestonesizetobhesat,

* Thereareholesmadeinthe basethat have afixed distance between each other, The pre-polished baseis
visible between each stone set and this is what gives the illusion of many stones set when seen at a
distance with thenaked eve,

The setter gently deepens the notch in the channel where the girdle of the stone is going to set with the
correct size 'Hart burr. The setter places the stone inthe notch at an angle and presses the stone from the
opposite end till it tightly locks in place between both the channels, The setter takes a sharp# 4 half round
graver to draw nicks over the girdle of the set stonefrom both the channels. The nicks have to be exactly on
thegirdleandincentreofthe stone Sincethestone istightly set inthebaseplate, the two nicks ensure the set
stonedoes not comeloose and fall off. The heighted channel ensuresthat there is nodirect im pact onthe nick
set stones,

e) Invisible Setting

The main concept of invisible setting is to cleverly group together, (girdle to girdle) a set of princess cut
diamonds without showing any supporting metal like prongs or channel etc,. The result is that the bunch of
princes cuts givetheimpression of one bigsinglestone.  The most common stone shape used in 'Invisible
Setting'is the Princess cut, The four stone quad, the six stone rectangle and the nine stone sguare are the
most popular shapepreferences, The stonesizes may vary to achieve different carat weights but thenumber
of stones have to be within the four, six and nine stone benchmark, Each stone size has to be perfectly
calibrated to match the final dimensions. The invisible setting is the most complex forms of setting and it is
generally donein wax Thedesign and model aremade after carefully planningthe number of princess cutsto
beusedand alsotheexact size of princess cuts to be used,

The Cal designer completes structuring the design just like any other design. Howewver, when the CaDb
designer is working onthe setting are of a design that takes invisible setting, supports for the grid that will
housethe princess cuts girdle to girdle hasto be precizely measured to the exact mm size. In casethereis a
slightes deviation from size, the stones will not set properly and that can lead to breakage or heavy metal
reflection after casting. The model for theinvisible setting designis cleverly made, sothat whenthe princess
cuts are placed girdleto girdlein the gridsequence, nometal will bevisiblefrom thetop.

While selecting the stones, the assarter has to select exact calibrated stones with perfect 4C's matching, The
princess cutsare bagged andeach individual baggingis separately sent for grooving,

Groovingtheprincess cuts is an exremely high skilled operation where the artisan places a single princess cut
diamond horizortally in a spring dye in the grooving machine, A vertical grooving blade that i= perfectly
alignedinthecentre of the spring dye is readyto cut the groave, just under the girdle of the princess cut stane.
The artisan carefully aligns the tip of the blade to the exact point where the groove has to be made on the
princess cut, Once the alignment i= perfect, the artisan switches on the blade and cuts a perfect ' groove
under the girdle of the princess cut, Afterthe grooving is done, the grooved diamonds are boiled in an acidic
solutionto remove any residue of grit from insidethe groowve, &ny form of grit orresidueleft inside the groowe
can cause reflection after casting,
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Thewax setter who sets the princess cuts ininvisible setting is alsoa very high skilled artisan. The wax setter
placesthe calibrated and groowved princess cuts inthe wax grid, girdle to girdle and ensures that all the stones
are perfectly levelled and aligned with each othertoform the required plus, When satisfied with the levelling
and alignment of the princess cuts that are now sitting girdle to girdle, the wax setter takes a solder ironand
applies heat onthetakble of the princess cuts. The heat from the salder irontip, melts the wax grid below the
princess cuts andthe melting wax begins toflow into the grooves that are just belowthe girdle of the princess
cuts. The wax cools withinthe grooves and bonds the princess cutsinwax Thewax set pieces are put on a wax
tree and invested in aflask forcasting, Duringtheburn out cycleinthe furnace, allthe wax melts out from the
baking flazk in a hot controlled heat program. On completion of the burn oot cycle, the flask is placed in a
casting machine and the metal of choice (perfect metal requiremenrt) is melted in the casting machine
crucible and casted at the correct temperature, halten metal flows into the cavities of the burnt out wax and
sets in. On cooling down, the exact metal replica of the earlier invested wax treeis revealed from the flask.
K etal that has flown into the grooves below the girdles of the princess cuts securely holdthe stonesin place
Thepieces followthenormal production proces s but withextra careandprecautions,

L A LN b AL

Fig 2.7.3.5 Invisible Setting

After thefinal polishing and rhodium treatment, the princess cutsinperfect sequence really lock likeone big
single stone, as nometalis visible betweenthe stones Invisiblesettingis also done to set fancy cut shapeslike
thenine stone Emerald, the round Pie cut, the Cushion cut, the Asher cut etc, However, the most preferred
shape in these fancy cuts is the nine stone Emerald cut. MNine thin diamond RMacles lattices (flat rough
diamonds) are individually cut in the shape of an emerald cut in perfect measurements and dimensions, &l
thenine stones have to match up with each other perfectly from girdle to girdle. After they match up with
eachother, the nine stones arefixed together and mounted up on a special dop (dye)and facetted together as
if they areone singlestone. The endresultisindeed a spectacular nine stone cambination of stonesthat looks
exactlylikeonebigemeraldcut stone,
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fildicro SplitSetting

Incurrent trends, the micro split setting isthe most preferred setting type that gets selected by the designers
andthe customers likethis form of settingasit clearly displays each stonevery distinctly and gives thepiece a
full non metallic diamond look, The micro spit prongs/pave are very tinyg so when the jewellery is finally
paolished and rhodium ed, you can only see the brightly shining diamonds, Dueto themicro prongs/oave being
very tiny, the settingis doneunder microscopic magnification that allows the setterto clearly seethe stone he
is setting and alsoto e split and divide the grainin an equal ", usingthe correct size of flat graver, The" split
securely holds two stones that have been set and when all the grain have been split, each stoneis individual ly
secured by 4 graind/micro prongs. The micro graincan befinished in two ways, The 'Flat grain' is achieved by
lightly buffing the grain tips with hard polymer wheel buff, The 'Flat grain' is generally used for commercial
jewellery, Theflat grain does givethe jewellery a slight metalliclook in comparisonto a'Graintool' finish, The
'‘Beadedarain'is achieved by movinga graintoolthat is fixed inthehand piece of a micro motor, Thegrain toaol

rotates overthe graintips and finally results ina perfectly round beaded grain. The graintool finishis usedfor
higher end bridal jewellery,
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o) Channel Setting

When diamonds or precious/semi precious stones are set and secured hetween two metal walls, that setting
iz called'Channel setting', To design a style for channel setting, the designer has to considerthe diamond sizes
that are going to be used and hedshe will proportionally construct the channel length, width and height
accordingly, Channel settingis generally donein wax However, certain higher end jewellery customers clearly
instruct to set all their diamonds, precious and semi precious stonesby hand setting Thechannelinsideshave
a pre-determined pre-cut (guideline indicators showingthe exact level where the stones haveto be set). The
setter selectsthe correct size of 'Hart burr'and deepens the pre-cut, sothat the stoneto be set canbe angled
into the pre-cut notch, The setter then pushes the stoneinto place from the opposite end o that the stone
locksirtoplace st thecorrect level, After all the stones are set inthe channel, thesetter carefully hammers the
top of the channel with an air hammer (preumatichammer). Gold beingmalleable iz easily hammered down
andtightensthe stones securely inthe channel setting, Afterthehammering processis completed, the setter
selects a rubber wheel buff andfinishes the top of thechannel surface, givingthe channel a smooth and even
finishing. The final finishing requires the setter to clean any extra metal burr from inside of the channel with a
sharpknife graver and smoothing any rough metal inside the channel area with a paperdisc. Themaincriteria
andpointstofollow carefullyinchannel hand settingis ..,

Fig 2.7.3.6 ChannelSetting

h}Tension Setting

Thetension settingis namedforthetension of themetalband that securesthe diamondinplace theresult is
that thediamond appears suspendedbetween the two sides of theshank.

With the help of lasers used to calibrate the exact dimensions of the diamond, the jeweler expertly cutstiny
groovesintothe sides of the band, ar shank, sothat the diamond, or other precious stone, is literally held by
thepressure ofthecustom -designed metal bandpushingintothe sidesofthe stone,

Tension-style settings feature a  comparable look of diamond suspension  but are less expensive and
complicated tomake The tenszion-style settings are not as secure as the other settings since they do not
employ a prong or bezel setting onthe side or underneath the diamond to anchor the diamond firmly in
place
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h)Tension Setting

Thetension settingis namedforthetension of themetalband that securesthe diamondinplace theresult is
that thediamond appears suspendedbetween the two sides of theshank,

With the help of lasers used to calibrate the exact dimensions of the diamond, the jeweler expertly cutstiny
grooves intothe sides of the band, orshank, sothat the diamond, or other precious stone, is literally held by
thepressureofthecustom-designed metal bandpushingintothe sidesafthestone,

Tension-style settings feature a  comparable look of diamond suspension  but are less expensive and
complicated tomake The tension-style settings are not as secure as the other settings since they do not

employ a prong or bezel setting onthe side or underneath the diamond to anchor the diamond firmly in
place,

Tension Satting

Fig 2.7.3.7 ChanrkelSerting

Fig 2.7.53.8 Tension Setting Ring
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IlPaveSetting

The pavésetting, pronounced "pah-vay" comes fram the French word "o pave” as inpaved with diamonds,
By closely settingsmall diamonds together with minimal visibility of thetiny metal beads or prongs holding
thestonesin place, theeffect is one of cortinuous sparkle,

Thejeweler typically drills holes intothering, carefully placesthe diamondsintothe holes, and finally forms
tinybeads, armini- prongs, around each diamondto

securethermn into the hol es.

This settingis alsoknown asa bead settingandinthecaseofespecially small stones, maybecalleda
micro-pave setting, Diamonds are =said to be pave-set when they are as small as .01-.02 carats and any
smaller thanthat could becalled micro-pave,

Favea Setting

Fig 2.7 3.9 Pave Sering Fig 2.7.3.10 Pawe Setting Ring

Scan the QR Code to watch the related video or click on link

Fave setting



https://youtu.be/_bY99F12BT0
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2.7.3 Various Metal Settings
jlOther Setting Types

Hlusion setting
&,30 Carat Transitional Round Brilliant-Cut Diarmond Sparkles inthis lusion Style Engagement Ring

Fig 2.7.5.11 Musion Setting

Pressurestone setting
Inthis stonesetting onecentre stoneis hold down by the cther side stanes girdles and common prongs,

Fig 2.7.3.12 Pressure stone setting

Fish tail setting
Inthis stonesetting Prongs are created inthe shapes of FishTails.

Fig 2.7.5.13 Fish rail setting

Starsetting
Inthis stonesetting stane is secured by grains and star rays arecreatedaround it

Fig 2.7.3.14 5%ar setting
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—Tips |

1. Check far ary missing prongs, check if they @n be repaired, if it is nat possible infarm your supervisor.
2. Check for damaged setting heads which need repairing.

— Notes




hMetal Setter (Basic)

Unit 2.8: Handling of Diamonds and Gemstones to Avoid Damage
to Stones

— Unit Objectives @

At the end of this unit, you will be able to:
1. Understand what is the meaning of hardness in stones

2. Understand how to handle diamonds and gemstones so that they do not get damaged while setting
thern in wax,

2.8.1 Mohs Scale of Hardness

1. The hahs scale of mineral hardness is a scalethat defines the scratch resistance of various minerals
through the akility of a harder material to scratch a softer material,

2. Diamond is the hardest at no.10 followed by Corundum (Ruby, Sapphire) at no.5,

3. When handling diamonds and gemstones, it is recommended to use stones having hardness of 9 and
mare.

4, However, please remember that diamonds can break in weak areas, so0 handle diamonds with care,

Fig 2.8.1.1 Mo ks seale of hardress
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2.8.2 Handling of Diamonds

Fig 2.8.2.1 Hardling of digrnonrds — Correctwiar of holding princess cut diarmond

1. Hold the diamond correctly to avoid any damage.
2. If you are using a tweezer and matching the princess cut diamonds, hold it as shown in the picture above,
3. Princess cut diamonds often break on the points or corners; this can change the clarity grade,

4, Pear, Marquize cut diamonds also might break if held tightly at the points, this can change the clarity
grade,

5. Check the bottom also called culet for any damage (also shown in the following pictures).

Fig 2.80.2.2 Culer ard broker culetrs

1. The bottom point or culet can break if handled wrongly,

2, Always check before setting and after setting if the culet is braken ar not,

3. If the culet is broken after setting, report it to yvour supervisar.

4, Broken culets can change the clarity grade, therefore, be careful with culets,
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2.8.2 Handling of Diamonds

Fig 2.8.2.3 Dangerous feathers, chips ard cavityr in digrronds

1. Diamonds with dangerous feathers (jeerum’, chips, cavity (khad) should be handled with care,
2. If handled wrongly, they can break the diamond or become bigger and change the clarity grade of the
diarmond.

Fig 2.8 2.5 Scratches on digronds

1. 5cratches on diamonds can be caused because of the tools we uze,
2. If diamonds rub against each other, they will scratch each other,
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2.8.3 Handling of Gemstones

Fig 2.8.3.1 Genvtores damaged during handling

1. Similar to diamonds, gemstones can also get damaged,

2, Gemstones having hardness less than 9 are not used in wax setting,

3. If a gemstoneis broken during handling or hefore it cameto you, infarm your supervisor
4, Gemstones can be picked up with a tweezer or by hand,

o
T
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2.8.4 Handling of Diamonds and Gemstones

Fig 2.8.4.1 Use seatehing traus fo keep stones separate

1. Usematching trays to keep diamonds and gem stones separate,

2. Thi= will help the stones from touching each other and getting scratched or damaged.

3. The tray will also help in keeping a count on the number of stones and also in matching the stones,
4, Usea tweezer when you use the matching tray,

5. WWhen placing the stones onthematching tray, keep the tablefacet facing upwards.

£. Placing the tablefacet upwards will not allow the stones to mowve ar fall,
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Tips Q

1. Diamonds arethe hardest but not the toughest, they can break if not handled properly,

2. Gemstones will get damaged if not hand ed carefully.

3. If there are any broken stones that yvou find in the diamond or gemstone packet, inform your supervisor
about them,

4, Keep stones on a sorting or matching tray when you are wax setfing so that they don't fall and get

damaged,
5. Diamonds can scratch other diamonds and gem stones, keep each diamond slightly away from each

other without |etting them touch each other, especially if vou are working with high clarity stones,

— Notes
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Unit 2.9: Check for Defects

— Unit Objectives |@
At the end of this unit, you will be able to:
1. Inspect the common setting defects,

2. Analyze the impact of defect,

3. &nalyze defects in the products,

4, Record and avoid damage to the stones,

2.9.1 Check and ldentify Defects

« Checking for defects i= done after the setting process is completed. Oncethe defects areidentified,
the same should be repaired. If there are defects which cannot be repaired, then the same should
beinformed to the supervisor so that the entire piece can be remade,

« Common defects include:
« Broken prongs
« Broken heads
« Mdissing prongs
« Stone missing
« Damaged stones
« Gaps between stones in channel setting and invisible seftting
« Stoneislooseinthe setting
« Toometal has been removed in bead and pave setting
« Incomplete setting

Fig 2.2 1.1 Broker prorgs
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2.9.1 Check and ldentify Defects

Fig 2.2. 1.2 Prorgs withour seqts

Fig 2.2. 1.3 Urever prorgs
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2.9.1 Check and ldentify Defects

Fig 2.2.1.4 Varipus defects

« Ifthere are pieces which cannot be repaired, report to your supervisar,

« lstpicture— Stone missing

« 2nd picture— Stone missing

« 3rd picture — Broken prongs, hence stone missing

« dth picture — Setter put too metal around the stone, hence stone points will get damaged
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2.9.1 Check and ldentify Defects

Fig 2.9.1.5 lreovaplete settivg

*  Setter has not closed the channel setting wall,
*  This could damage the stones or they may fall down and go missing,

Fig 2.2 1.6 Srore rotsecure

* Thestoneis not set properly on the groove hence it is not secure,
*  Duetothis defect, the stone will get damaged or might fall off,
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2.9.1 Check and ldentify Defects

Fig 2.9 1.8 Zopt stone has got ergcked and damaged due forough use of setting tools
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2.9.1 Check and ldentify Defects

Fig 2.9.1.2 5ot stone has got covapletely darnaged due to rosgh use of setting tools

Scan the QR Code to watch the related video or click on link

Cuality check and recitification of defect



https://youtu.be/GCM3BudeZkQ
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Tips Q

1. Check if the stoneis sitting properly ar not in the setting seat.

2, Check for missing stones, which happens if the setting set is small for the stone,
3. Check for missing prongs,

4, Check for damaged stones,

—Notes
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3. Maintain Health and
Safety at Workplace

Unit 3.1 - Potential Sources of Accidents

Unit 3.2 - Safety Signs and Appropriate Requirementsto be Safe
Unit 3.3 - Ergonomics or Bad Posture of Body

lUnit 3.4 - Fire Safety Rules

Unit 3.5 - How to Deal with Ermergency Situations
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— Key Learning Outcomes ¢

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

Inspect safety procedures,

Inspect potertial hazards.

Analyze what to do inan emergency situation,

Analyze how to use the fire extinguisher by idertifying the appropriate fire,

Lnalyze how complying with company safety rules and regulations can be safefor you,

T, T O T R Ny
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Unit 3.1: Potential Sources of Accidents

— Unit Objective ©

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

1. Analyze the potential sources of acciderts in a workplace,

—3.1.1 Potential Sources of Accidents

Accidents are unpleasant events that happen unexpectedly, causing darmage, injury or sometimes even
death, Working people spend most of the time in work, thus accidents at work can happen unexpectedly,

Accidents or hazards mean an incident involving loss of lifeinside or outside the workplace, suffering
injuries internally and/or externally, or release of toxic chemical or explosion or firg, or spilling of
hiazardous chemical resulting in 'on-site’ or 'off-site' emergencies or damageto equipment leadingto
stoppage of process or adverse effects to the environment,

s Acciderts or hazards usually occur duetor Faulty equipment

s Improper working conditions

» Faulty inspection or repairing equipm ent or tool without the proper instructions

s |rregular maintenance of eguipment and toaols

= Repairing of faulty equipment by someone who is not qualified to repair

s Lack of concentration or bringing personal tensions to work

+ Unsafe practices such as plugging wires directly into sockets without a plug

« Mot reading voltage instructions far imported equipment

= Improper or insufficient safety training

# Smoking in non-smoking zones

» Storage of chermicals near heat emitting machines

* |mproper starage of chemicals

» |mproper work clothing or lack of protective gears

= Exposed wire or wires bitten by rats or other animals

* Wires with bad insulation

* Improper electric connections

* Llsing wrong tools and equipment in wrong place or plugging into wrong socket

= Llsing too many wires in one spike guard or electric socket

= Bad housekeeping which includes wet floors, sweeping not done, papers thrown on floar,
dusthins not covered or emptied

s Tools and equipmenrt not stared properly after wark

= Mot unplugging tools and equipment after wark or during breaks

+ Leaving main switch ON of tools and eguipment after work

* Monreporting of hazards to supervisor orignoring potential dangers
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—3.1.1 Potential Sources of Accidents

The below figure clearly shows an exposed wirethat can be hazardous to anyone who accidently
touches or comes in contact with .

Fig 3.1.1.1 Expozed Wire




— 3.1.1 Potential Sources of Accidents

Fig 3.1 1.2 Burned Socket — Mot advised fo use the working ple g

hMetal Setter (Basic)
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—3.1.1 Potential Sources of Accidents

Inthe pictureit is clear that thefloor is wet with equipm ent lying on it This can lead to serious
accident and the workers should be very careful,

Fig 3.1.1.3 Liquid spilled on carpet floor with took and equiprment around
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— 3.1.1 Potential Sources of Accidents

3 CAUSEY
OF
ACCIDENTS

| DIDN'T THINK
‘| DIDN'T SEE
‘o] DIDN'T KNOW

Fig 3.1.1.1 Causes af Accidents
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—Tips [R

1. Check your surrounding areas for any live wires, cables that are exposed or any chemical sgill which may
cause afire

2, Always check that equipment and tools are switched off before you leave for a break and after your
work has ended,

3. It is better to be safethan sorry as it could cost vou vour life or put others in danger

4 If thereis a potential hazard waiting to happen inform your supervisor to have the same checked as soon
as possible,

5. Do not delay in informing your senior about any hazardous thing you see around,

— Notes
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Unit 3.2: Safety Signs and Appropriate Requirements to be Safe

— Unit Objective @

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

1. Analyze the safety signs and appropriate requirements to be safe and to make the warkplace safe for
yourself and others,

— 3.2.1 Safety Signs

Safety Signs aresome very important tips that you see around when you need some help in any situation
where safety is required. You are just required to keep your mind alert during work and to look for any
safety sign for your use, These are signs that cannot be avoided and are especially useful when nobody
else is around to help,

2 N

| ADANGER

To reduce the risk of electric
shock, always unplug tool after use.

Always unplug tool before changing
parts or servicing.

Failure to do so could result in serious
personal injury or death.

L _J

Fig 3.2 1.1 Safety Sign - 1




= il

SAFETY
FIRSIT

A CLEAN PLACL
— IS A —

SAFE PLACE




AWARNING

Wear chemical
goggles, face |
shield & rubber |
gloves when
handling

chemicals

Dust

hazard.

Wear appropriate
dust mask in this
area.

Fig 3.2.1.4 Safety Sign - 4




— 3.2.1 Safety Signs

AR
FIRS1

IF YOU GET CHEMICALS
ON YOUR BODY DR EYES

WASH THOROUGHLY
. WITH PLENTY OF WATER |

WALK
DONT RUN

e —

Quink Jrart
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—3.2.1 Safety Signs

Inthe figure you can see various signs explaining physical hazards and health hazards that you need
ta check around yourself, These are majorly warning signs that alert you befarehand.

Physical Hazards

LOOOO

Explosives Flarnmable Liquids  Owxidizing Liquids Compressed Gases  Corrosive to etds
Health Hazards Env. Hazards
Arite Zkin Corrosion Skin Irraion CMR™STOR Harardous to the
Toeicity Aspiraion Hazard Aquatic Enviranm et

Fig 3.2 1.7 Safety Sign— 7
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— 3.2.2 Safety First

FACK SHIELD MARRNET SAFETY SHOLS

-

Flg 3.2 2.1 Sagetly gears & be worn while working with ftools ard equipknent

SPECIFICATIONS

Volts: 120,60 Hz Power Cord: 6 foot
Amps: 1.8 Horsepower: 1/4 hp

Fig. 3.2.2.2 Refer to voltage rentioned or equiprent and mmachines before plugging in socket to graid short circuwit




GOOD
HOUSEKEEPING

* CLEANLINESS

*ORDER
*A PLACE FOR
EVERYTHING

ARE THE KEYS
_TO SAFETY
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— 3.2.2 Safety First

Just say no to electrical hazards.
Before you tum it on, make sure that you say no the following

*  Are outlets, motars, or circuits overloaded?

e Argthe electric wires passing near water ar heat sources?
+ Are cords twisted or tanged?

+ Dol see sparks or smoke?

« Aremy hands wet?

o Am | wearing any metal jewellery?
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— Tips |R

1. If you follow proper housekeeping rules and the other mentioned rules, you can avoid accidents ar
hiazards in your workplace,
2. Always work as ateam when it comes to the workplace,

— Notes
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Unit 3.3: Ergonomics or Bad Posture of Body

— Unit Objective @
At the end of this unit, you will beable to:

1. Develop the right body posture required while carrying out any kind of warl.
2. Analyze how to relax your body more and put less strain on your body.

—3.3.1 Ergonomics or Bad Posture of Body

IH SOME CASES TOOLS CAN BE CHANGED TO SOLDERING IRON WITH BENT HANDLE ALLOWS
KEEP THE ARMS LOW AND ELBOWS [N ELBOW TO BE LOWERED AND WEIST STRAIGHTENED
BAD DESIGN GOOD DESIGN

Fig 3.3 1.1 Straining elbows car strain the shoulder leading to body pain




Poor Working Posture

Fig 3.3 1.2 Wrong ard right wal to sit

The top of your screen
should be at eye level

The chair should
completely support
your thighs

Your legs should
be bent in a 90- lo

110-degree angle

Your feet should be
flat on the floor

Fig 3.3 1.3 Rightwar fo work or computer

— 3.3.1 Ergonomics or Bad Posture of Body

hMetal Setter (Basic)

=

;
3

Correct Working Posture

Make sure you relax
your shoulders

Your forearms
should be parallel
to the floor

The chair should
have a backrest that




Participant Handbook

—3.3.1 Ergonomics or Bad Posture of Body

Lifting Bulky Loads

Fig 3.3. 1.4 Problerns to avoid
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— Tips R

1. The right body posture will benefit vou in keeping many health problems away,

2, The wrong body posture can create health problems such as stiff neck, pain in the ertire body, stiff
shoulders, cervical spondylitis and many other problems.

3 Alsodrink a lot of water to keep yourself hydrated,

— Notes




Participant Handbook

Unit 3.4: Fire Safety Rules

— Unit Objectives @

1. Inspect thefire safety rules.

At the end of this unit, you will beable to:

2. Develop the skills on how to use a fire extinguisher,

— 3.4.1 Fire Safety Rules

CLASSES | TYPES OF PICTURE
OF FIRES | FIRES SYMBOL
A Wood, paper, cloth, trash
& other ordinary materials.

Gasoline, oil, paint and
other flammable liquids.

May be used on fires
involving live electrical
equipment without
danger to the operator.

D

Combustible metals and
combustible metal alloys.

K

Cooking media (Vegetable
or Animal Qils and Fats)

Fig 3.4.1.1 Know the different frpes of fire with classification @ des and s1nbols
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—3.4.1 Fire Safety Rules

i KNOW YOUR FIRE EXTINGUISHER CODE
BRI A AR FoAM m

PO
- | A
Wud.
i Tl

D ROT

Lisa in s
worfirved

e

B T L O

I‘IHIH-.

iE

.
z‘fi\

- A LR O |- O M D
4 E, el PR i o T R B
+ @ Live +
amad Emmm
EOESTUNE 0N ﬁ e BT L Dl 9
. Flars ekl
i 3
WES Y

®ES

Fig 3.4 1.2 Krow vour fire extinguisher code

Fig 3.4. 1.3 Knaw the refill date or the fire extinglisher
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— 3.4.1 Fire Safety Rules

i B
UNDERSTAND BASIC FIRE FIGHTING CONCEPTS

RACE

upon discovery of fire or smoke

Rescue: Remove persons in immediate from danger

Alarm: Alertothers and Emergency Services

Contain: Contain fire and smoke (close doors)

milo[|>»]||=X

Extinguish: Extinguish &or Evacuate

Fig 3.4.1.4 Basic fire figktin g skeps

Do not use
elevator in
case of fire

Fig 3.4. 1.5 Do rot use elevgtor or liftwhen there is a fire

iv
e e e e e b it e i
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—3.4.2 Using the Fire Extinguisher

To use your extinguisher, remember “ PA.S.S.”

PA.S.S. PA.S.S. RA.S.S.

« PULL the pin that unloces the « Al low, polrting the extingusker . SQUEETE the lever above
bewer {5oame models may have miarz e ar e at the bage of thee haweile b o seharge the
another iever-ielease mechanisim.) the fire. eutingshing agent. To stop
the discharge, release the lewer
[Zome medels mar have a button
irstead of a bever)

Fig 3.4.2.1 5teps to wse the fire extinguiher — use the right extinquisher for the fire

PA.S.S.

« SWEEP the sozale or hoge fram
sitke tn wicke. Minving canelidly
toward the Man r\,.l:rn-p 1he
notzhe aimed ot the base of the
fire and sweep back anvd ferth

131
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— Tips |&

1. Always recognize the type of fire befare using the fire extinguisher,

2. The fire extinguisher has a code on it and that code will tell vou for which fire that extinguisher can be
uszed,

3. Do not usethelift or elevator when there is a fire,

4, Usewet hlankets or napkins to cover yvour mouth so that you do not inhalethe smoke,
5. Call the fire brigade and pull thefire alarm.

— Notes




hMetal Setter (Basic)

Unit 3.5: How to Deal with Emergency Situations

— Unit Objective @

At the end of this unit, you will beable to:

1. Analyze an emergency situation and how to deal with it.

— 3.5.1 Emergency Situations

MEDICAL

EMERGENCY

PERSONAL
THREAT

R e

INTERNAL B4 0-\8
EMERGENCY [3[d:{c3 (5%

N N

4 e
r B

NN NN a’:‘:ﬂ-"ﬁfx )

o) T

Fig 3.5.1.1 Emergenar situations
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— 3.5.2 Dealing with Emergency Situations

BEvaluate Sttuation

» Check the surroundings.

» Evaluate the situation,

v Arethere things that may place you in danger or harm?

o Areyou or the victim endangered by fire, harmful smoke ar gasses, an unstable construction, live
electrical wires or alternative dangerous scenario?

« Don't rush into a situation wherever you may find yourself as a victim?

o If approaching the victim will endanger your life, seek professional help immediately; they
hawe higher levels of training and know how to handle these situations,

» First aid becomes useless if you can't safely perform it without hurting vourself,

Fig 3.5.2.1 Bvaluate situation
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— 3.5.2 Dealing with Emergency Situations

Call for Help

e Call for help.

v Callthe appropriate authorities or emergency services immediately if you feel someone is

seriously injured.

If you are the only person on the scene, try to check if the person is breathing befare calling for help.
+ Do not leave the victim alone for an extensive amount of time,

Take Care of the Person

* Takecare of the persan.

= A person who has just gonethrough a serious trauma requires to betaken care of including
providing emotional support and physical treatment such as first aid,

o Always remember to remain calm and try to be reassure the person about help arriving,

Check for Response

* Determine responsivensss,

« If a person is unconscious, try to wakethem by gently tickling their bare hands and feet or by
speaking to them,

= |f they do not respond to activity, sound, touch or other stimulation, check if they are breathing,
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— 3.5.2 Dealing with Emergency Situations

Conducting CPR OR First Aid

Fig 3.5.2.1 Corducting CPR or firstaid

EMERGENCY MURMBERS IM INDIA

* 100 for Police

102 for &Ambulance

* 101 for Fire

® 108 for Disaster management
v 181 for Women's helpline




hMetal Setter (Basic)

— 3.5.3 Solving the Issue

1.
Site
Management
8. and Control
Terminate the
Incident

2.
Site
Identify the
Problem

INCIDENT PRIORITIES 3
7. 1. Life Safety Hazard

Decontamination : S e .
2. Incident Stabilization and Risk

; Evaluation
3. Proper Conservation

6. 4,
Implement Select Personal
Response 5. Protective
Objectives Infarmation Equipment

Fig. 3.5.3. 1 Incident Priorities
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— Tips R

1. Always participate in emergency drills organized by your company, you may never know when the
knowledze will come in use,

2. Ask your company for a live demonstration of first aid administration,

3. Check with your company the contents of the first aid box and where it is kept,

4, Always report anincident to your supervisor ar others, rather than hiding it.

5. Always carefor athers in an emergency situation.

1. Wite the full form of RACE,

2 Identify the meaning of the safety signs.
Safety Simn M eaning of Safety Sigm

3 Identify the foll owing emergency numhbers,

a. 1o

b, 101

E; 1oz

4. Accidents or hazards usually occur due to-

al  Faulty equipment

b1 Smokingin non-smoking zones

c)  Improper electric connections

dl  Allafthese

5 Ifyoufind that someoneis stuck in an emergency situation, how will you deal with it? Writein

shiort,




4. Respect and Maintain
IPR

G8&J/N9901
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— Key Learning Outcomes v

At the end of this module, youwillbeable to:
1.

. Understand the company's policieson IPR andplagiarism.

Understand Paterts and PR laws,

. Observel PR vicdlation and order leaks,

. Prevent leak of new designs tocom petitars,

. Become aware of the company's product and copyright.

. Report to the supervisor if you find the sarme product in the market used by any other organisation,

. Become aware about copyright clauses,

Respect and maintain IPR,
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Unit 4.1: Scope of IPR

—Unit Objective @

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

1. Understand the scope of IFR,

—4.1.1 Scope of IPR

Understand to spot sign
of violations and alert
autharities in time

Understand importance
of IPR in competitive
market

To identify plagiarism
and report

Be slert of IPR and

To understand reporting Scope of IPR
structure

Learn from past
experiences and report
IPR wiolations imm ediately

To understand
company's policies an
IPR and plagiarism

Understand how to
communicate PR
wiolations

Mot to involve in IPR
yiolations

Fig. 4.1.1.1
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Unit 4.2: Types of IPR

Unit Objective ©

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

1. Understand types of IPR.

4.2.1 Intellectual Property (IPR)

1. Intellectual Property or IPR is very important for an arganization,
2. One should restrict or avoid giving such information to outsiders including custamers of the company
unless decided by the management otherwise.

Copyright Use or performance of original works of any type
including any form of expression and literature

Patent The use, manufacture or the sale of company
inventions
Trademark The use af symbols, words, names, pictures,

designs, logo or com bination of all the above
used by com panies to identify particular
product s, brands ar services

Trade Secrets The privacy of data, documents, formulas or
anything that is mentioned or maintained as
confidential inform ation

Fig. 42.1.1
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—4.2.1 Intellectual Property (IPR)

,P"

PATENTS

TRADE MARKS

T—

_AYOUT DESIGN : \
d MTELLECTUAL ¥ o
4 PROPERTY : leE’[Lé i‘é ;:'-s“L

\Et RCUT \H IGHTS

S—

GECGRAPHICAL | PLANT
INDICATIONS VARIETIES

COPYRIGHTS

Fig. 4.2.1.2
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