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Metallurgy in Ancient India {%

- M. A. N. Prasad :ﬂﬁgﬁ"
¥
Metallurgy in India has a distinguished history. Although metallurgy made
great strides after the industrial revolution, it is interesting to note that many of
the modern practices have their seed in the ancient practices. Archaeological studies have
indicated that the use of iron was prevalent in India by 1800 BCE. Large scale smelting of
iron was practiced around 13 century BCE. Vedic texts refer to ayas (metal) and mention

krishnayas which refers to iron.

Around 300 BCE, high quality steel was produced in Southern India by mixing high-
purity wrought iron, charcoal and glass in a crucible and heating the mixture till the iron
melted and absorbed the carbon, resulting in high-carbon steel. This was called fulad in
Arabic and was largely exported. This was later called wootz by Europeans, the term being
derived from the Sanskrit utsa, which was erroneously transliterated in Roman Script
as wootz. This steel was used for making the famous Damascus swords. This process was
followed in several places in Karnataka and many other parts of South India.

Will Durant writes in his ‘The Story of Civilization” that "The tempering of steel was
brought in ancient India to a perfection unknown in Europe till our own times; King Porus is
said to have selected, as a specially valuable gift for Alexander, not gold or silver, but thirty
pounds of steel. The Moslems took much of this Hindu chemical science and industry to
the Near East and Europe; the secret of manufacturing "Damascus" blades, for example,
was taken by the Arabs from the Persians, and by the
Persians from India."

The earliest large forging is the famous iron pillar at New
Delhi. It is 7 metres tall and weighs about 6 tons. According
to the inscription, it was made in the 3™ century AD. It is
believed to have been made by forging together a series if disc
shaped iron blooms. The remarkable feature of this pillar -
absence of corrosion - is attributed to the high purity of the
wrought iron, phosphorus content and the distribution of slag.

In Europe the use of cast iron was not popular until after
14t Century AD, when it was used for making cannons. By the
end of 18t century, cast iron was being used extensively in
building construction in England. The Mysore Palace built by
Wodeyars was the first royal palace to make use of wrought
iron in its construction.

Copper is believed to be the first metal used by man. There
are extensive evidences indicating mining of copper ores from
Khetri region of Rajasthan as early as 3™ Century BC.

Zinc is a difficult metal to extract as it volatilizes around the temperature it melts. As
a result, it would form a vapour in the furnace, would get reoxidised and lost. In India,
particularly in the Zawar area of Rajasthan, an ingenious method was devised by which
using specially designed retorts the zinc vapours could be cooled down to get zinc metal.
In 1740 the first commercial smelting of zinc in England was established by William
Champion. The process he employed was inspired by and had a strong resemblance to the
Zawar process. Carbon dating has revealed that some zinc mines at Zawar in Rajasthan
were operational as early as the 2"? century BCE.

Another impressive innovation by the Indian metal workers was the use of zinc alloy
in making bidri ware. Here, zinc alloy was inlaid in black metal to produce elegant artefacts.
This art was encouraged the Muslim rulers.



https://en.wikipedia.org/wiki/Will_Durant
https://en.wikipedia.org/wiki/The_Story_of_Civilization
https://en.wikipedia.org/wiki/King_Porus
https://en.wikipedia.org/wiki/Alexander_the_Great
https://en.wikipedia.org/wiki/Near_East
https://en.wikipedia.org/wiki/Europe
https://en.wikipedia.org/wiki/Damascus_steel
https://en.wikipedia.org/wiki/Arab
https://en.wikipedia.org/wiki/Persian_people
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There are references to production of mercury in Kautilya’s Arthashastra which is
written in the later part of 15t millennium BC. Mercury was at the heart many alchemical
transmutation experiments in India and these alchemical texts were precursors to the
development of chemistry in the country.

Tin alloyed with copper gives a harder type of Bronze which was used for weapons,
before the use of iron. Tin was used for bronze casting of icons and the castings of Tanjavur
of Chola period are remarkable.

India has the distinction that the deepest ancient mines in the world for gold was in
Maski of Karnataka. Carbon dating shows this to be as old as the mid-1st millennium BC. In
India, we started making gold jewellery by the granulation process in the late 1t millennium
BC. Aravalli region of North India was a major silver producing site about the mid-1st
millennium BC.

Thus, there is evidence to show that ancient Indian metallurgists did make major
contribution to metallurgical history of the world. In the case of zinc and high carbon steel,
the contribution of ancient India is very significant.

Ancient texts on metallurgy mention the use of a variety of equipment like crucibles,
furnaces and bellows and specify the kind of
equipment to be used for each specific product.
In order to understand the processes outlined in
these text, it becomes necessary to also
understand the type of equipment
recommended. Here is a glimpse of some of the
products and the equipment recommended.
The term Mooshadhikaranam refers to
crucibles. Ancient metallurgists seem to have
developed a wide variety of crucibles to suit
each process. The process of manufacture

of antarmukha (inward looking) crucible stated to be prescribed for preparing metals for

vimana is given in detail.
An ancient text called ‘Moosha Kalpa’ describes the various types of equipment to be
used for different products. Here are some examples:

e Frog-shaped crucible - placed in frog shaped furnace - with the use two winged
bellows is recommended for preparing Darpana for Kiranaakarshana yantra or solar
ray capturing mirror.

Samavargika crucible; Samavargika furnace, using Suragha bellow for producing
Prathibhimba-Arka-Kiranakarshana Naala. For attracting reflections of solar rays.
The crucible is placed in a Varaaha furnace and baked using tortoise shaped bellows
to produce Suranjitaadarsha Darpana in Guhagarbha Yantra.

Lotus shaped crucible and heated in lotus shaped furnace using five mouthed
bellows to produce Dravapaatra or Acid vessel in pushpini yantra

Ancient text called Kunda Kalpa describes the various types of furnaces and Kunda
Nirnaya describes the construction of these furnaces.

Ancient text Bhastrika Nibandhana describes the constructional details of different
bellows and the materials to be used in them.

In the region presently coming under Jharkhand, many smelting sites of iron,
copper and gold have been found. The tribals of this area possessed the knowledge of the
metallurgy of iron, copper and gold.
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Seen and Unseen God in Hindu Dharma

- NESARU Research

Idol worship is blasphemy in Judaism and Islam. God is in Heaven, He has no Name and He has
no form, is the belief therein. But yet, the Bible and Quran state in the Book of Genesis, God
created Man in his own Form. But controversies apart, current Abrahamic religions generally
abhor the worship f God in Idol Form.

Even in the Vedas, God is worshipped only thru Homa, Yagnyas and Yaagas, wherein you call the
Gods through Rig Suktas, and offer them, sacrifice.

Hinduism as it is today, has the beliefs of Vedas and also the form of worship of the native
populations, like Dravids, and Tribals, for whom the Mother Earth is the MOTHER who protects
all her children, our current notion of MATRU BHUMI, and BHARAT MATA are all due to the
Native Beliefs. So also is the worship of Idols.

What are IDOLS? We are endowed with five senses, which do
not allow us to focus on anything abstract. If we need to keep
our senses stand STILL for a duration of time, we need a Visual
and sound Format on which we can focus for a period of time.
The Tribals had small stone idol of their Mother Earth and
Muneeshwara in their agrarian or forest lands, which they
worshipped with flowers. Big Temples came up during the
5th-6th century during Badami Chalukyas at badam and
Aihole.

When Islamic Rulers came to India, they found this form of

worship is abominable and they felt, it needed to be
extinguished. therefore, they broke the Stone idols, destroyed the temples and even built
Masjids on the same Land. Today, this issue has become a flashpoint between Hindus and
Muslims. Fortunately, there are no street fights, and both paties are presenting their cases before
the District Court at Varanaai.

There are two Senior Advocates who are presenting the arguments for the Hindu side. Adv Hari
Shankar Jain and his son Adv Vishnu Jain. Their arguments show that a legal practitioner not only
needs to know law but also Meta Physics. Meta Physics Principles are rather difficult to grasp and
present.

They have presented, the Hindu side were worshipping a seen God at Gyanvaapi for thousands
of years. The seen God was in the Form of a Shiv Linga, Shringar Gauri, Ganesh and Hanuman,
the rerining God there at Gyanvaapi is Lord Vishvesvar. The idols are just physical symbols which
our senses can grasp. Just because someone breaks the Physical symbols, it does not mean that
GOD Ceases to exist thereat. The very nature of Prana Pratishtapan of any Idol in Hindu religion
is, an idol will remain just a Form, until you invoke the Universal energy and install or focussed
into the Idol. When you so focus the Unisversal energy, that Place becomes Holy and venerated
and forever God is going to reside thereat, inspite of the physical emblem is broken or remove.
This is the Unseen God.
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Many Kings and Rulers donated further Land to Lord Vishveshwar over years and as such under
Indian Law, the Legal Owner is Lord Vishweshwar. The Lord who remained UNSEEN after the
breakage of the Idol, became once again SEEN in the lower level of the Gyan Vaapi Masjid, in the
Pond so called VZU KHANA, whereat the Muslim worshippers cleaned themselves before
Namaaz. Further the God who was Not Seen by Human Eyes was at all times being seen by his
most Loyal worshipper NANDI, who diligently, over thousands of years. Many of his such loyal
worshippers continued to venerate and worship the UNSEEN LORD VISHVESHWAR, Over all these
years. Although Ahalyabai Holkar established another Shiv Linga nearby, the original place of
residence of the Lord continued to be venerated by Hindus.

Whereas, Idols made or carved out by Humans become representing as a symbol of God, only
after PRAAN PRATISHTAPAN, the ShivLinga at Varnasi is a JYOTISLING, which manifested on its
own at Kashi, When the Lord Manifested himself at Kashi that place became the residence of
GOD forever. That place cannot be either taken away or gifted to anyone legally at any time by
anyone.

The Petitioners argued the Places of Worship Act, which was brought by Shri NarasimhaRao in
1993, to all those places of worship whereat disputes between Hindus and Muslims existed even
before 1947, excepting Ayothya, does not apply to Kashi Varanasi, as the land had always
belonged to Lord Vishveshwar and he always resided thereat.

In Hindu Vedanta or Metaphysics, God is Universal Energy, who manifests as all we feel, see. This
Universal energy cannot be grasped or perceived by our senses. Sun Light has a broad spectrum,
right from Cosmic rays, Gamma rays, X rays, UV rays, Visible light, Infra red Light, Microwave
radiation. Humans can only perceive sunlight only between 4000 A and 7000 A, which is just a
pinhole in the broad spectrum of sunlight. If something is net perceived by Human Eyes, can we
say it it does not exist? The answer in Quantum Physics is a definite NO. So also in Adwaita.
Drishtantaa is not accepted by Sanatan Dharma.

Let us be very clear. Hinduism does not believe that when symbols cease to exist, the Universal
energy thereat becomes ZERO.

GOD MAY BE SEEN, BUT HE IS ALWAYS EVERYWHERE UNSEEN FOR ALL TIMES.
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SIR C.V. RAMAN

We have forgotten the glories of Indian Science in the last century. Several Indian scientists shown the path of how
a true scientist goes forward to discover new entities, effects and concepts. Physics is the basic science from which
all other sciences have taken shape. But today if you ask any young student whether he likes Physics or even
science, his answer is likely to be, | would like to study IT or Artificial Intelligence or just Commerce.

Any Nation which does not pay attention to Basic Research does not progress. It will not be self supporting. Light
is all around us. It is the one source which supports all life on this planet.

Sir Chandrasekhara Venkata Raman was an Indian physicist known for
his work in the field of light scattering. Using a spectrograph that he
developed, he and his student K. S. Krishnan discovered that when light
traverses a transparent material, the deflected light changes its wavelength
and frequency. This phenomenon, a hitherto unknown type of scattering of
light, which they called "modified scattering" was subsequently termed the
Raman effect or Raman scattering. Raman received the 1930 Nobel Prize
in Physics for the discovery and was the first Asian to receive a Nobel Prize
in any branch of science.

Born to Tamil Brahmin parents, on 7th Nov 1888, Raman was a precocious
child, completing his secondary and higher secondary education from St
Aloysius' Anglo-Indian High School at the ages of 11 and 13, respectively.
He topped the bachelor's degree examination of the University of Madras
with honours in physics from Presidency College at age 16. His first

research paper, on diffraction of light, was published in 1906 while he was

still a graduate student. The next year he obtained a master's degree. He joined the Indian Finance Service in
Calcutta as Assistant Accountant General at age 19. There he became acquainted with the Indian Association for
the Cultivation of Science (IACS), the first research institute in India, which allowed him to carry out independent
research and where he made his major contributions in acoustics and optics.

In 1917, he was appointed the first Palit Professor of Physics by Ashutosh Mukherjee at the Rajabazar Science
College under the University of Calcutta. On his first trip to Europe, seeing the Mediterranean Sea motivated him
to identify the prevailing explanation for the blue colour of the sea at the time, namely the reflected Rayleigh-
scattered light from the sky, as being incorrect. He founded the Indian Journal of Physics in 1926. He moved to
Bangalore in 1933 to become the first Indian director of the Indian Institute of Science. He founded the Indian
Academy of Sciences the same year. He established the Raman Research Institute in 1948 where he worked to
his last days.

The Raman effect was discovered on 28 February 1928. The day is celebrated annually by the Government of India
as the National Science Day. In 1954, the Government of India honoured him with the first Bharat Ratna, its highest
civilian award. He later smashed the medallion in protest against Prime Minister Jawaharlal Nehru's policies on
scientific research. He drew his last breath in Banagalore on 21 November 1970.

When you see a scientist, remember Sir C V Raman in whose footsteps he is walking.
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