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Introduction

The Mahabharata is the turning point not only in the
history of India but in the history of the whole world. The
Mahabharata war was a death stroke to the Indian scientific
advancement, prosperity and glory. Before this catastrophe,
Indian civilisation was in full vigour. The Mahabharata war
was India's loss and world's gain. This war deprived India of
her highly advanced science and technology due to mass scale
destruction of her great men in the war and mass scale
migration of those skilled men survived the war to the various
parts of the globe. Thus India's greatness began to decline and
the entire western world received in colonists the seeds of their
future scientific advancement and greatness. The Mahabharata
was so fraught with worldwide consequences. Mr. Pococke
(the author of India in Greece, p. 26) has so rightly remarked
on this fact. According to him,''But, perhaps, in no similar
instance have events occurred fraught with consequences of
such magnitude, as those flowing from the great religious war
which, for a long series of years, raged throughout the length
and breadth of India. That contest ended by the expulsion of
vast bodies of men, many of them skilled in the arts of early
civilisation and still greater numbers warriors by profession.
Driven  beyond the  Himalayan in the  north
............................. The mighty human tide that passed the
barrier of the Punjab, rolled onward towards its destined
channel in Europe and Asia, to fulfil its beneficent office in the
moral fertilisation of the world."'

Thus the study of the Mahabharata, the only surviving
historical document, enables one to know about the scientific
and cultural legacy of great India. This paper tries to unravel
the scientific and technological advancement of India at the age
of the Mahabharata, i.e. 5000 years ago when Indian
civilisation was at its pinnacle. This study would help proper
portrayal of India's past scientific achievements thereby
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recognition of India's contribution to the world civilisation in
science and technology.

Study of the Mahabharata has a great relevance and
significance in the present day context. It acts as a link
between the past and present not only in India but also in the
entire world. The Mahabharata period has a great significance
in the history of Bharata. The Mahabharata, in fact, is the
sheet anchor in the history of our country. It was the period
when the great scientific advancement of the Vedic period
preserved safely and the entire Vedic knowledge was revised
and re-edited by the great seers of that period. Thus, the the
the Mahabharata proves to be a significant tool to understand
India’s hoary past. The economy, social and political structure,
scientific advancement and what not.

This period can also be described as the transition period in
the history of Bharata when the entire scientific knowledge and
technological know-how of Vedic period were destroyed in the
the Mahabharata war. Third but not the least significance of
the Mahabharata period is that this war marked the end of the
Dvapara Yuga and the commencement of the new era of
Kaliyuga. The Mahabharata war leads to the destruction of
entire scientific knowledge and technological know-how that
was handed down to us traditionally. We were left only with
cryptic formulae and theories related to the system of
knowledge, scientific advancement and technological know-
how, historical mentions of which is found only in the
surviving texts. The mere historical mention of a system of
knowledge, scientific advancement and technological know-
how in the surviving texts would appear to the future
generations devoid of this type of knowledge as merely
nonsense until such times that these theories were discovered a
fresh. Merely philological analysis without the knowledge of
the cultural and scientific background within which the
concerned texts were composed will be inadequate in any
process of decipherment of these texts. This was the actual
case with our ancient texts. That was the reason why the
academic scholarship of 49" (eighteenth ¢. B.C) and 50"
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(nineteenth c. B.C) century of Kali era failed in unravelling the
mysteries of the ancient Sanskrit texts for want of any
scientific discovery at par with those of the Mahabharata war
in the 49™ and 50™ centuries of Kali era. 51% century of Kali
era has witnessed a lot of scientific advancement. This
advancement also led to the rediscovering of such theories as
were enshrined in our ancient Sanskrit texts and the various
theories and their applied aspects that appeared to the scholars
till 51% century of Kali era (20" century of Christ) as mere
nonsense and false appear to be facts and realities. Until 50"
century of Kali era (19" century of Christ) when we had no
idea of nuclear weapons or no means to know the radiation
level, the Mahabharata war appeared to most of us as
imaginative or magical one. However, as soon as the nuclear
weapons were discovered and techniques of measuring
radiation levels were explored, we have become able to say
that the Mahabharata war was a nuclear war. This fact was
confirmed by Dr. S.K. Trikha, Head of the Physics Dept. of
Delhi University in his research paper read by him in a
seminar organised by Rashtriya Sanskrit Sansthan from 11
October 1995 to 15 Oct. 1995 to celebrate its silver Jubilee
function. Dr. Trikha proved in his paper that nuclear weapons
were used in the great war of the Mahabharata. In support of
his contention, he located some such spots around Kurukshetra
where the radiation level is 2.5 times higher than the normal
level even at this time when 5100 years have elapsed the
occurrence of war. This level of radiation is said to be equal to
the level of radiation at the spot of Hiroshima and Nagasaki in
Japan where the American forces dropped the atomic bombs
during the Second World War in 1944. Thus, it became a
proved fact that the Mahabharata war was a nuclear war that
took place in Kurukshetra. The power of nuclear weapons can
be imagined by the radiation level that even after 5000 years
equals to the radiation level of Hiroshima and Nagasaki where
the atom bomb was dropped only 60 years ago.



8 Science and Technology in the Mahabharata

Significance of Science

During Mahabharata period (Santi Parva, 205.3), science
was given a great significance. Pointing out the great
significance of science, Vyasa says:

TSRT A 8 STEORIRANE: |

g fasraraed 1 qrel: FHATHRT | |

prajaaya manasam duhkham hanyachchhariramausadhaih |

étad vijnanasamarthyam na balaih samatamiyat I/

It is the significance of science that we are able to cure the
psychological problems through psychotherapies and physical
diseases through administration of medicines, nor we would
have wept like children when faced with these diseases.

Stressing upon the importance of knowledge and its
realisation or practical applicability (science), Vyasa (Santi
Parva, 326.22) observes that without the Jhana (knowledge)
and Vijfiana (science), it is difficult to attain Moksa.

T a7 SEfasm AT 9 |

na bina jaanavijiane moksasyadhigamo bhavet |

In Anusasana Parva of the Mahabharata (8.8), Bhisma
Piamaha while narrating the qualities of scholars gives utmost
importance to those scholars who are well versed in science.

I T AR e Ge T |
IS T[0T AT EATIEH | |

ye chapi tesam srotarah sada sadasi sammatah |
vijiana guna sampannastebhyascha sprhayamyaham I/

Astronomy or Astrophysics

In the age of the Mahabharata, we find that people were
fully acquainted with our solar family. Hindus had the detailed
knowledge of our planetary system. People were quite familiar
with the planets like Uranus and Neptune by the names of
Sveta and Syama. The great sage Vyasa named them so while
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narrating the positions of all the planets at the beginning of the

great war. The names given to the three planets show that their

colours were also known to the Indians at the age of the

Mahabharata itself i.e. 5100 years ago, whereas the rest of the
world has come to know about it only
recently.

Sveta means greenish-white and the
colour of Uranus as we know today is
greenish-white.

Syama means blue and Neptune is blue
in colour according to modern science.

The rest of the world has only recently come to know,
through the researches done in modern astronomy that the star
Vega slipped down in the sky around 15000 years ago to
occupy the position of celestial pole. However, the Hindus
even at the age of the Mahabharata were keeping the celestial
event alive in their memory that was observed by them some
10,000 years ago.

Medical Sciences

Medical science was also far advance at the age of the
Mahabharata.

Test tube babies without ovum

In modern times the concept of test tube babies came into
being only recently in 1979 only when Mr. Steptoe discovered
the technique of producing test tube babies with the help of
ovum and sperm. On the other hand test tube babies were
prepared in this country since the Vedic period not only with
the help of ovum and sperm only but with the help of ovum
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only and with sperm only. In The Rigveda (7.33.13) we find a
mention of the technique of the producing a child with the help
of testtube.

|3 & Sefafyar T et v Rt aa ey
Al & A4 ISAR AT Tl A NATG ARG | |

satre ha jadavisita namobhih kumbhe retah sisichatuh
samanam

tato ha mana udiyaya madhyat tato
Jatamrsimahurvasistham I/

For instance, Agasti and Vasistha were born out of an urn
called vastivara from the semen of Mitra and Varuna. Bhisma
of Mahabharata also mentions this fact to Yudhisthira.

qRITIRe gedl fad o 94 a2 fossfy emvaawy |

| B T GGl GRIVTT FACI~TGAGARTSH | |

HET. A Ud. 158.19

tasyantariksam prthvim divam cha sarvam vase tisthati
sasvatasya |

sa kumbhe retah sasrje suranam
yatrotpannamrsimahurvasistham I/

The Mahabharata period was no exception to this
achievement. Draupadi and Dhrstdyumna got birth from a
utensil only from the semen of king Drupada. Drona was born
from the semen of Bharadvaja in an urn known as Drona.

T AqFTHTAT FREIOT & |

ISR YATIERb=< AgNGIU AT | |

Td: AH9AG ST Hefl TR A |

el | Jgi9d JeIf o a9 | | 9erenfaud. 129, 37—38

tatra samsaktamanaso bharadvajasya dhimatah |

tato sya retaschaskanda tadrsidrona adadhe I/

tatah samabhavad dronah kalase tasya dhimatah /|
adhyagista sa vedamscha vedani cha sarvasah I/

Krpa and Krpi were twins born from the semen of
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Gautama in Sarastambh. All the above-cited test tube babies
were developed from only the semen without the use of ova,
the female part. Modern science has not yet produced test tube
babies using sperm, male part only. Modern science is capable
of developing test tube babies with the help of both male and
female parts only. Such an experiment is yet to be done by the
present day scientists. If we are able to achieve success in
developing test tube babies without ovum like that of the
Mahabharata, even a male person will be able to have children
without having married to a female partner.

Developing embryo in vitro

During the Mahabharata Vedic scientists were capable of
developing the embryos in vitro, i.e. out of any living body of
any animal. On the other hand, modern science is not capable
of doing this. In the modern experiments, only fertilisation of
an ovum was done in a tube, while the further growth accrued
in the uterus of a living woman after implantation of the
fertilised ovum in it. The baby is born out of the uterus and not
out of the tube. In the Mahabharata, we find that the test tube
baby Drona was married to a test tube baby Krpi. Their
development and behaviour were normal. They led a normal
married life producing one son Asvatthama. We also find that
another test tube baby Krpa was married to a normal. This
couple too led a normal married life.
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L

Parthenogenesis

Parthenogenesis is a form of reproduction in which an egg
can develop into an embryo without being fertilized by a
sperm. Parthenogenesis is derived from the Greek words for
'virgin birth'. In fact in Greek language Parthenogenesis for
'virgin birth' was borrowed from Sanskrit Prthdjanana which
also meant birth given like 'virgin Prtha (Kunti) to the
Pandavas. Here it may be known that several insect species
including aphids, bees, and ants are known to reproduce
by parthenogenesis. The Mahabharata scientists also developed
this technique. Prtha (Kunti) used this technique to produce
Pandavas. She stimulated her ovum with the help of solar
energy and produced Karpa. Similarly, other energies were
used to produce other children. This technique may also be
developed in the present age also to update the modern
knowledge of medical science for the benefit of human beings
who need this technique to produce chidren.
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Parthenogenesis:

* is a form of asexual reproduction in
which females produce eggs that
develop without fertilisation

= s virgin birth

Two maternal
Maternal genomes
genome

Determination of sex

The Mahabharata scientist knew that sex is determined by
the rate of metabolism and quality of food. Nevertheless, this
question is still a puzzle before modern science. Insects like
wasps, bees, and ants do produce males when the eggs are not
fertilised by the sperms of the male. Durvasa, a visionary sage
of the Mahabharata solved this puzzle during his experiments
on Kunti by suggesting her regimen be followed by her during
her pregnancy.

Cloning, and embryo transfer

If you had read the Mahabharata a hundred years back, you
would have thought all those advanced medical descriptions
should be "divine" and not humanly. Now in this 21st century,
we can perceive them to some extent with scepticism due to the
development in science. Therefore, more and more we advance
in science we could perceive the advanced scientific concepts
of the Mahabharata better.

There is a mention of an embryo, conceived in one womb,
being transferred to the womb of another woman from where it
is born. The transferred embryo is Balarama and this is how he
is a brother to Krishna although he was born to Rohini and not
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to Devaki.

Karna the son of Surya (sun god) is born with a shield that
protects him from weapons. This may refer to the science of
genetics where modification of DNA is done bio-technically to
provide a biological shield similar to Exoskeleton found in
tortoise but incredibly strong. Unlike artificial Exoskeleton
used by humans, Karna’s Kavacha was blended with his body.

Multiplication of fertilised Ovum

The Mahabharata scientists knew that a fertilised ovum
multiplies repeatedly to give rise to many cells. Up to a certain
stage, all the new cells possess the capability to multiply from
the beginning to produce full-grown offspring. The celebrated
sage Vyasa applied this knowledge while taking possession of
the aborted embryo of Gandhari. He examined the aborted
embryo and separated the normal cells from the aborted mass,
which was a mole .i.e abnormal growth. He implanted those
normal cells in a Ghrta Kumbha, i.e. a pot containing a
nutrient medium. Thus 100 Kauravas and a daughter Dussala
were born from the normal cells of the aborted mass that grew
in vitro, i.e. the medium outside the uterus. All these records
show that how developed medical science was in the
Mahabharata. Modern scientists can follow the experiments
and techniques to update their knowledge in the context of the
ancient science of Hindus.

Surgery

Ancient India had great physicians and surgeons who were
far more advanced in their profession. For instance, Susruta
was known as "father of surgery" did Cataract surgery. He
used a special tool called the "jabamukhi salaka", a curved
needle, which was used to loosen the obstructing phlegm and
push it out of the field of vision. In the Mahabharata, surgeons
and surgery played a very important role in war and life. The
role of surgeons was mentioned in various instances. In Bhis
ma parva, Safjaya said, "Then there came unto him some
surgeons well trained (in their science) and skilled in plucking
out arrows, with all becoming appliances (of their profession).
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Beholding them, the son of Ganga said unto thy son,--'Let
these physicians, after proper respect being paid to them, be
dismissed with presents of wealth. Brought to such a plight,
what need have I now of physicians? I have won the most
laudable and the highest state ordained in Ksatriya
observances! Ye kings, lying as do on a bed of arrows, it is not
proper for me to submit now to the treatment of
physicians. Udyoga parva (section 152) informs us that Kunti's
son, king Yudhishthira, marched, taking with him the cars and
other vehicles for transport, the food-stores and fodder, the
tents, carriages, and draught-cattle, the cash-chests, the
machines and weapons, the surgeons and physicians, the
invalids, and all the emaciated and weak soldiers, and all the
attendants and camp-followers. In the same parva (Udyoga
parva, section 153) it is informed that there assembled
hundreds upon hundreds of skilled mechanics, in receipt of
regular wages and surgeons and physicians, well versed in
their own science, and furnished with every ingredient they
might need. Santi parva (section 95) informs that either a
wounded opponent should be sent to his own home, or, if
brought to the victor's quarters, should have his wounds
attended to by skilful surgeons. When in consequence of a
quarrel between righteous kings, a righteous warrior falls into
distress, (his wounds should be attended to and) when cured he
should be set at liberty.

ESP in Womb

The Mahabharata talks about extra sensory perception in
the womb. When Subhadra was pregnant, Arjun told her the
secret of entering the Cakravyitha. When he was explaining the
exit procedure, Subhadra fell asleep. Hence, Abhimanyu
learned the entrance procedure while he was in Subhadra's
womb and he never had the chance to learn the exit strategy.

There was a time when people criticised this concept of a
child learning from the womb of a mother. Further scientific
developments have made things very clear and modern science
confirms its possibility. In his book "Right Brain Education in
Infancy" by Dr. Makoto Shichida, world-renowned founder of
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over 350 Child Academies in Japan says, the right brain is
active during gestation. Furthermore, the imaging right brain is
the centre for extrasensory perception or ESP. He further adds
cells are sensitive and can transmit subtle energy patterns to
the brain; a child has an extra sensory perception in the womb.
The unborn baby uses the cells of his developing body to gain
information from the world around him, which is transmitted
to his right brain hemisphere. Unless there is interference, the
right brain hemisphere is capable of putting extrasensory
impressions on the screen of the mind, which is how it got the
name image brain. Young children are highly receptive when it
comes to extrasensory impressions because the left-brain is not
dominant in children until the age of six or seven. Dr. Shichida
found that young children can be easily trained in ESP and that
babies in the womb have ESP. He believes this is because the
foetal right brain hemisphere is active while the left-brain
hemisphere is dormant. Source: http://shichida.co.jp/

The existence of Bacteria and Viruses

The existence of bacteria and viruses are explained in the
Mahabharata (Santi parva, Section, 15).

Arjun said, "I do not behold the creature in this world that
supports life without doing any act of injury to others.
Animals live upon animals, the stronger upon the weaker.
The mongoose devours mice; the cat devours the mongoose;
the dog devours the cat; the dog is again devoured by the
spotted leopard. Behold all things again are devoured by the
Destroyer when he comes. This mobile and the immobile
universe are food for living creatures.  This has been
ordained by the gods. The very ascetics cannot support
their lives without killing creatures. In water, on earth, and
fruits, there are innumerable creatures. It is not true that one
does not slaughter them. What is higher duty there than
supporting one's life? Many creatures are so minute that their
existence can only be inferred. With the falling of the eyelids
alone, they are destroyed"

Advanced Vision

Modern science clearly states the limitation of our human
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eye. The eye has limited size and therefore limited light-
gathering power. Ophthalmologist says that the human eye has
limited frequency response and it can only see electromagnetic
radiation in the visible wavelengths. Therefore, what we see is
not what exists but what we will be capable of seeing. That is
why lord Krishna provided Arjuna with special visionary
powers (divine eyes) to enable him to have a glimpse of his
" Visvaridpa" (exposing his cosmic body).

Modern science enables refractive laser eye surgery,
performed by ophthalmologists for correcting myopia,
hyperopia etc. Laser energy was introduced in refractive
surgeries discovered by Rangaswamy Srinivasan. Srinivasan
working at IBM Research Lab discovered that an ultraviolet
Excimer laser could etch living tissue in a precise manner with
no thermal damage to the surrounding area. Here Laser energy
is applied to the eye for reshaping, and the flap is replaced to
serve as a type of natural bandage for quicker healing. In
Arjun's case, too, lord Krishna might have used an advanced
mode of laser-like energy to enable Arjun's eye to visualise
extreme frequencies.

Continuous change of particles in the body

Please note, the continuous change of particles in the body
was well known to the sages long before. In the modern world,
it was shown that William Harvey (1578 - 1657) discovered
the circulation of the blood. The Mahabharata provides a clear
view about the same as follows:

"The constituent elements of the body, which serve diverse
functions in the general economy, undergo change every
moment in every creature. Those changes, however, are so
minute to be noticed clearly. The birth of particles, and their
death, in each successive condition, cannot be marked, O
king, even as one cannot mark the changes in the flame of a
burning lamp. When such is the state of the bodies of all
creatures, - that is when that which is called the body is
changing incessantly even like the rapid locomotion of a steed
of good mettle- who then has come whence or not whence, or
who is it or who is it not or whence does it not arise? What
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connection does there exist between creatures and their own
bodies?"

Life Science

Life science also remained in a fully developed state until
the Mahabharata period.

Discovery of Chromosomes

Chromosomes were known to Hindus until 5000 years ago,
whereas modern science could rediscover these principles only
by 4991 Kali era (1890 BC). The Mahabharata scientists
termed them as gupavidhi. This was exactly a scientific name
because chromosomes control gunas (characters) and vidhis
(functions) of a person. There being 23 in number in case of
human beings was also known by the time of the Mahabharata.
The references of the Mahabharata and Bhagwata prove this
fact. It is also stated that these principles give rise to genetic
diseases. A list of genetic diseases is cited in the Mahabharata,
which tallies to list made by modern science.

Fertilization process

Medical Science during the Mahabharata period was well
acquainted with the fertilization process. Accordingly,

g I AISaRRT: YHNOTTH: |
IJTATHT

hefel ATH ST | |
Pholellg gagarcafs Ul < gegard Wi |
VST RIFER AT =T @ | |
ol Fad AR STroiaRg A9 |
ST AMReY S gAr afd e | |
— WEMRA, TIud 320.117—119

bindunyasadayo 'vasthah sukrasonitasambhavah /
yasameva nipatena kalalam nama jayate Il

kalalad budabudotpattih pesi cha budbudat smrta |
pesyastvabhinirvrttirnakharomani cha tah Il
sampiirna navame masi jantorjatasya maithila |
Jjayate namarapatvam stri puman veti limgatah Il
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When ovum and sperm combine to form a zygote (Kalala).
zygote is divided into cells forming a ball shaped structure
(buda-buda) called Morula. Morula gives rise to the Foetus
(pesi) formation. Fetal hair and nail start growing around 11
weeks of pregnancy and a fully-grown baby takes birth
during the ninth month of pregnancy. After the birth, baby's
naming ceremony is performed according to her male or
female sex.

Zygote Formation

As per records of Bhagvata 23 gunavidhi of a male gamete
unite with her 23 gunavidhi to stimulate them to form a Kalala
(zygote). Then the zygote divides once, ten times, three times.
It means that cell divides once to give rise to two cells. This
happens ten times so that 10* cells form.

Genetic Inheritance

Medical science during the period of the Mahabharata
discovered that The chromosomes contain the genes we inherit
from our parents. Each cell in the body contains 23 pairs of
chromosomes. One chromosome from each pair is inherited
from mother and one is inherited from father.

Accordingly, a baby inherits bones, bone marrow, muscles
and nerves from father. The blood, flesh and skin is inherited
from mother.

A IO YHURIE I F ARG |

R Fgea wooT @ SHE: fUgargor: | |
T ST AT Ageaft g3 |

— Wl |1 W 9d 305.1-5
ye gunah purisasyeha ye cha matrgunastatha |
asthi snayuscha majja cha janimah pitrtogunah Il
tvagmasam sonitam cheti matrjanyapi susrum |

Cell Division

This happens thrice, at three layers, viz. endoderm,
mesoderm and ectoderm. This multiplication produces 30
cells, which are present in a newly born baby. Vedic sages
achieved such a vast and microscopic knowledge quite ago.



20 Science and Technology in the Mahabharata

Whereas, modern science could achieve this knowledge only in
the 51* century of Kali era, i.e. 20" century of Christ.

Parachute for floating in the sky

Parachutes were in use for floating in the sky. The
Mahabharata tells us that Salva air raided Dvarka. Kr$na cut
the airplane namely 'Saubha' by Sudarsa cakra. Saubha than
fell down burning. Nevertheless, Salva remained floating in the
sky. Here one thing is also clear that Indians during ancient
times had developed the technique of piercing the airplanes of
the enemy with the weapon called Sudarsana disc. We have not
been able to develop such a technique today.

Immunity to radiation

Examples of immunity to radiation are available in the
Mahabharata. Effect of radiation of a nuclear weapon
Brahmastra on the son of Abhimanyu caused his stillbirth, but
Krsna nullified the effect and the child regained his life.
Immunity to radiation was also shown by Vyasa, Narada, etc.
It was considered unbelievable earlier, but now modern science
has established that such immunity is possible.

Elongation of life in space travel

During Mahabharata period it was accepted as a proved
fact that space travel with tremendous speed may cause
elongation of life. The story of Kakudmi and Revati, the wife
of Balaram portrays this fact. Revati and her father Kakudami
returned from space after 26 Yugas, still, Revati was youthful,
in puberty and Kakudamy lived to give her in marriage to
Balaram. This fact has not yet been proved by modern science,
though Einstein has supported this concept theoretically in the
51% century of Kali era.

The science of Aeronautics

Science of aeronautics remained developed to its advance
stage until Mahabharata period. According to the description
available in Dropaparva, Vimanas were shaped like a sphere
and could move along at great speed on a mighty wind
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generated by mercury. It says the vimana moved like a UFO,
going up, down, backwards and forwards as the pilot desired.
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Section 43 of Vanaparva describes Arjuna's arrival at the
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city of Indra 'Amaravati'. Here not only vimanas are
mentioned but even an airport, where vimanas were properly
stationed and used to land and take off in a similar manner as
we see today in busy airports. The description is quoted below:

"And having beheld those celestial gardens resounding
with celestial music, the strong-armed son of Pandu
entered the favourite city of Indra. In addition, he
beheld there celestial vimanas by thousands, capable of
going everywhere at will, stationed in proper places.
And he saw tens of thousands of such cars moving in
every direction."

Also, section 165 of Vanaparva mentions about aircraft as
follows:

"And from all sides in vimanas resplendent as the sun,
hosts of Gandharvas and Apsaras began to follow that
repressor of foes, the lord of the celestials. In addition,
ascending a vimana yoked with engines powerful like a
horse, decorated with burnished gold, and roaring like
clouds, that king of the celestials, Purandara blazing in
beauty came unto the Partha. And having arrived (at that
place), he guarded by a thousand eyes of security men
descended from his vimana".
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See also the description (section 164) when Arjuna was
dropped by Siva's space ship piloted by "Matali".

"And it came to pass that once days as those mighty
charioteers were thinking of Arjuna, seeing Mahendra's
vimana, yoked with engines with the effulgence of
lightning, arrive all on a sudden, they were delighted.
And driven by Matali, that blazing vimana, suddenly
illuminating the sky, looked like smokeless flaming
tongues of fire, or a mighty meteor embosomed in
clouds and seeing before them that vimana driving in
which the slayer of Namuci had annihilated seven
phalanxes of Diti's offspring, the magnanimous Partha
went round it. In addition, being highly pleased, they
offered excellent worship unto Matali, as unto the lord
of the celestials himself. Moreover, then the son of the
Kuru king duly enquired of him after the health of all
the gods and Matali also greeted them. And having
instructed the Partha even as a father doth his sons, he
ascended that incomparable vimana, and returned to the
lord of the celestials".

Here the mention of "smokeless flaming tongues of fire"
could be clearly perceived as an eco-friendly jet engine's
emission.

War Technology in
Mahabharata

A careful examination of the Mahabharata show that
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different types of offensive and defensive weapons were used
in during the Mahabharata period. Their operation was fully
under control of the operator. The operator was equipped with
such capabilities as could withdraw the operate weapon if the
need be. The missiles generally returned to their point of
operation after successfully hitting the target. Mantrika
operation was generally preferred instead of Yantrika or
mechanical operation. Now-a-days we have not been able to
develop Mantrika science and technology as it was in ancient
India. We are depending upon the mechanical operation or at
the most computerized electronic operation of the weapons.
Mechanically or electrically controlled weapons can be
operated by any person. They may even fall into wrong hands
leading to the disaster of humankind. But weapons controlled
through mental waves of operators cannot be handled by
unwanted persons. They can more safely be preserved.

As regards the weapons used by the Indians, Professor
Wilson is assured that the Indians cultivated archery most
assiduously, and were masters in the use of the bow on horse-
back. Their skill in archery was wonderful. “Part of the
archery practice of the Hindus consisted in shooting a number
of arrows at once, from four to nine at one time.” Arjuna’s
feats in archery at the tournament before Draupadi’s marriage,
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and again on the deathbed of Bhishma, must excite universal
admiration.

Below is given a detailed break up of the equipments and
weapons along with their classificaton used by armies of
ancient India till the period of the Mahabharata.

Classification of weapons

In Ancient India, weapons were divided into two types :
Astras and Sastras. Astras were those weapons whose
operation depended upon a mantra (click of a particular idea in
the mind) or a machine (yantra) or by firing the Agnichiirna
(gunpowder)." Rest of weapons were called as Sastras.

Again Astras were divided into two types. Mantrika and
Tubular. In Sukraniti it has been advised that if a king does not
have mantrika weapons, he should use tubular ones to insure
his victory along with other Sastras.’

Tubular weapons have been further divided into two types
according to the small and large sizes of the operating
machines.” Small sized barrelled machines were having a
barrel with an oblique (horizontal) and straight (perpendicular)
hole at the origin (breech). It had the length of five vitastis (45
inches), a sharp point both at the forefront (muzzle) and at the
origin, which can be used in aiming at the objective, which has
fire produced by the pressure of machine, contains ball made
of stones or iron and powder at the origin has good wooden
handle at the top, (Butt) has an inside hole of the breadth of the
middle finger, holds gunpowder in the interior and has a strong
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rod.* This small sized weapon was nothing but the modern
gun. The striking range of the tubular weapons increases with
the increase in the width of the hole of the barrel and increase
in the size of ball length and width wise.’

Large sized tubular weapon was like that of a modern
cannon. According to the description of Sukraniti, the large
sized tubular weapon is that which has post or wedge at the
origin or breech, and according to its movements, can be
pointed towards the aim has a wooden frame and drawn on a
carriage.®

According to Sukraniti, war fought with tubular weapons is
said to be Asura or Mayika (wizardly) war.” War faught with
the mantrika weapons (operated at the click of a particular idea
in mind) is said to be a divine war.

The following fivefold classification of Indian weapons is
exhaustive: (1) Missiles thrown with an instrument or engine
called yantramukta; (2) Those operated mannualy were called
as hastamukta; (3) Weapons which may or may not be thrown,
e.g. muktamukta, as javelins, tridents etc. ; (4) Which are not
thrown, as swords, maces, etc.; (5) Natural weapons, as fists,
etc.

Broadly weapons were divided into three categories: 1.
Mantra Mukta (operated by mantra), 2. Yanftra mukta
(operated by machine) and 3. Hasta mukia (operated
mannually). Now we give here a detailed descriptio of
weapons categorised in the above three categories.
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Mantra Mukta (Mantra operated weapons) or Weapons of
Mass Destruction or Atomic weapons

We find that different types of offensive and defensive
weapons of mass destruction were also used in ancient India.
Their operation was mantrika and was fully under the control
of the operator. The operator was equipped with such
capabilities as could withdraw and operate weapon if the need
be. The missiles generally returned to their point of operation
after successfully hitting the target. Mantrika operation was
generally preferred instead of Yantrika or mechanical
operation. Now-a-days we have not been able to develop
Mantrika science and technology as it was in ancient India. We
are depending upon the mechanical operation or at the most
computerized electronic  operation of the weapons.
Mechanically or electrically controlled weapons can be
operated by any person. They may even fall into wrong hands
leading to the disaster of humankind. But weapons controlled
through mental waves of operators cannot be handled by
unwanted persons. They can more safely be preserved.

Here it may be known that mantra operated weapons were
known as Divyastras or Divine weapons. In the Ramayana and
the Mahabharata, there are evidences of Nuclear weapons used
in the war. In the Mahabharata we find a mention-

A swift flying powerful vimana (aircraft) hurled a single
projectile (rocket) charged with the power of the nuclear
device. An incandescent column of smoke and flame, as
bright as ten thousand suns, rose with
all its splendor.

It was an unknown weapon, an iron thunderbolt, a gigantic
messenger of death, which reduced to ashes the entire race of
the Vshnis and the Andhakas.

The corpses were so burned as to be unrecognizable.
Hair and nails fell out; Pottery broke without apparent
cause,and the birds turned white.

...After a few hours all foodstuffs were infected...to escape
from this fire the soldiers threw themselves in streams to
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wash themselves and theirequipment. "
There is also evidence of Nuclear war from Ramayana.

"It was a weapon so powerful that it could destroy the earth
in an instant. A great soaring sound in smoke and flames
And on its sits death..."

The Mahabharata quotes furher -

"Dense arrows of flame, like a great shower, issued
forth upon creation, encompassing the enemy...
A thick gloom swiftly settled upon the Pandava hosts.
All points of the compass were lost in darkness.
Fierce wind began to blow upward, showering dust and
gravel.

Birds croaked madly... the very elements seemed disturbed.
The earth shook, scorched by the terrible violent heat of
this weapon.

Elephants burst into flame and ran to and fro in a frenzy...
over a vast area, other animals crumpled to the ground and
died. From all points of the compass the arrows of
flame rained continuously and fiercely.

In the Mahabharata, Book 8: Karna Parva, we find-

"It was an unknown weapon, an iron thunderbolt, a gigantic
messenger of death, which reduced to ashes the entire race of
the Vrishnis and the Andhakas."

Section 1 of Mausala Parva:

"When then next day came, Samva actually brought forth an
iron bolt through which all the individuals in the race of the
vrishnis and the andhakas became consumed into ashes.
Indeed, for the destruction of the Vrishnis and the Andhakas,
Samva brougt forth, through that curse, a fierce iron bolt that
looked like a Gigantic messenger of death. The fact was duly
reported to the king. In distress of mind, the king (Ugrasena)
caused that iron bolt to be reduced to a fine powder.Men
were employed to cast the powder into the sea."

The term "10000 suns" and "Super-abundant" perfectly fit
into today's description of Nuclear Energy. In fact what is
depicted as an Iron bolt could actually have referred to
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Radioactive Iron (Iron-59 is known to be radioactive). Perhaps
the usage of Iron-59 as a nuclear weapon was known to Indians
in ancient times. The last sentence "to cast the powder into
sea", is in good terms with the fact that water is a very
effective shield for nuclear radiations. Perhaps that was the
intention in casting the iron powder into the sea.

The section 2 of the Mausala parva also has-

"The streets swarmed with rats and mice. Earthen pots
showed cracks or broke from no apparent cause. At night, the
rats and mice ate away thehair and nails of slumbering men"
and "Fires, when ignited, cast their flames towards the left.
Sometimes they threw out flames whose splendour was blue
and red. The Sun, whether when rising or setting over the
city, seemed to be surrounded by headless trunks of human
form. In cook rooms, upon food that was clean and well-
boiled, were seen, when it was served out for eating,
innumerable worms of diverse kinds."

The above passage too reminds us of the effects of a
nuclear explosion, as foodstuffs get infected in the aftermath of
a nuclear explosion. In section 3, there is also a mention of the
vaishnis taking shelter close to the sea coast. This might have
as well meant that the vaisnis took shelter in the sea. As
mentioned earlier, water is a natural shield to Nuclear
radiations.

These above facts make one really wonder if the
Mahabharata was indeed a nuclear war. In aid to the above
mentioned facts, India, from times immemorial knew the
existence of atoms and the atomic energy.

Divine Weapons

Following is the brief description of the Divine weapons
used in ancient India-

Pasupatastra : 1t was extremely powerful missile that was
capable of destroying the three worlds i.e. the entire earth
including equatorial and polar regions. It was irresistible and
could resist all missiles simultaneously. It was the discovery of
Siva. Arjuna received its technical know-how from Siva
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himself.

Brahmastra : It was a discovery of Brahma. It was a
missile that was specially designed to carry the nuclear war-
head. Brahmastra is repeatedly mentioned in Sanskrit works.
For its use see Sri Bhagvat describing the fight between the son
of Drona and Arjuna with the Brahmastra. The Rev. KCM.
Bannerjee in his work, “ 7The Encyclopaedia Bengalensis,” says
that the Brahmastra was probably a piece of musketry not
unlike the modern matchlocks.” Madame Blavatsky, in her /sis
Unveiled, also shows that “fire arms were used by the Indians
in ancient times.”*® Brahmastra in fact was an atomic weapon
invented by Brahma.” Now when the nuclear weapons have
been discovered and techniques of measuring radiation levels
were explored, we have become able to say that nuclear wars
are also the discovery of Vedic period. This fact was
confirmed by Dr. S.K. Trikha, Head of the Physics Dept. of
Delhi University in his research paper read by him in a
seminar organised by Rashtriya Sanskrit Sansthan from 11"
October, 1995 to 15™ Oct. 1995 to celebrate its silver Jublee
function. Dr. Trikha proved in his paper that nuclear weapons
were used in the great war of the Mahabharata. In support of
his contention, he located some such spots around Kurukshetra
where the radiation level is 2.5 times higher than the normal
level even at this time when 5100 years have elapsed the
occurrence of war. This level of radiation is said to be equal to
the level of radiation at the spot of Hiroshima and Nagasaki in
Japan where the American forces dropped the atomic bomb
during the second world war in 1944. Thus it became a proved
fact that the Mahabharata war was a nuclear war that took
place in Kurukshetra. The power of nuclear weapons can be
imagined by the radiation level which even after 5000 years
equals to the radiation level of Hiroshima and Nagasaki of
Japan 60 years ago when atom bomb was dropped there by
Americans.

Agneyastra : It was developed by Brhaspati who first

8 Encyclo. Bengal, Vol. lll, p. 21
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taught its operation to Bhardvaja, who passed it over to
Agnivesh. Agnivesh handed it over to Drona, who ultimately
taught it to Arjuna. It was extremely dreadful and frightful
(Mahabharata - 5.140.6). It espoused fire all around. It was
counteracted with Varunastra.

Varunastra : It was used to shower rains upon the enemy.

Vayvastra : Dust storms were created by the use of this
weapon.

Parjnyastra : It was used to make the weather cloudy.

Antardhanastra : Its use could make one invisible
instantaneously.

Nagastra or Nagapasa : This weapon was developed by
Varuna. Arjuna learnt its use from Varuna only. It was used to
punish the sinners. It was combated with Garudastra.

Mahendrastra : It was used by Arjuna upon Karna, who
combated it with Bhargavastra.

Akgisammarjandstra : The use of this missile caused the
enemy die or made him insane or sometimes made him sleep
or on certain occasions made him laugh incessantly. (Mbah.
5.94.38-40)

Ayojala : This divine weapon when used 'created a net of
iron'.
Atharvanastra : This missile was popularly known as

killer of enemies. It was, in fact, a combat weapon for
Agneyastra.

Asurastra : It was a prominent missile generally used by
Asuras. Ghatotkaca ( son of Bhima) knew its operation
perfectly.

Isikastra : It was considered as the most powerful missile
(paramastra), unparalled producing huge flames and
surrounded by a circle. Its effect could be pacified only by
Brahmastra. When Asvatthama used it to destroy Pandvas,
Arjuna had to employ Brahmastra.
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Gandharvastra : It was a missile developed by
Gandharvas. Arjuna got it from Tumburu and other
Gandharvas.

Niarayanastra : It was a missile developed by Narayana.
Dronacarya learnt its knowhow from Narayana himself. Only
Drona and Asvatthama knew its operation. Surprisingly
enough, even Krishan and Arjuna did not know its operation.
It never returned without hitting the target. Owing to its
invincibility and irresistibility, it could be employed only once.
Only Pasupatastra was superior to this.

Pramohanastra : It was also a mantrika missile. Its use
rendered the enemy unconscious. In the period of Ramayana
also this missile was in currency.

Prajfiastra : It was a combat weapon for Pramohanastra. It
was used to bring to consciousness those rendered unconscious
by the use of Pramohanastra.

Other Divyastras : Following were also enumerated as
divyastras. Sthunakarna, Indrajala (witchcraft), Saura and
Saumya.

Combat Weapons : During the Vedic period military
science was so advance that divine combat weapons were also
developed to neutralize the effect of certain Divine weapons,

e.g.
Naigastra was counteracted with the help of Garudastra.
Bhargvastra was used to counteract the Mahendrastra.
Aharavanastra could be counteracted with Agneyastra.
Isikastra was combated with the help of Brahmastra.

Effect of Pramohanastra was neutralized with the help of
Prajaastra.

Aganeyastra was combated with the help of Varupastra.
Mantrika Technology
Right from the Vedic period till the Mahabharata., all the
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three types of science and technology were in use. We come
across references of war vehicles including airplanes as
operated by mantra (mental power of the user) in addition to
manually operated war vehicles.

On the basis of forgoing discussion, it can unhesitatingly be
maintained that during the time of Vedas, Nuclear science and
technology was far advance than it is today. Military science
also witnessed the culmination of its advancement. This is the
reason why a great annihilation of mankind and its knowledge
took place. Apart from the above, we find other sciences also
fully developed at the time of the Mahabharata.

Missiles : Missiles were weapon that were operated both
by mantra and machine. Mr. H. H. Elliot, Foreign Secretary
to the Government of India (1845), after discussing the
question of the use of fire-arms in ancient India, says “On the
whole, then, we may conclude that fire-arms of some kind
were used in early stages of Indian history, that the missiles
were explosive, and that the time and mode of ignition was
dependent on the pleasure of operator; that projectiles were
used which were made to adhere to gates and buildings, and
machines setting fire to them from a considerable distance; that
it is probable that saltpeter, the principal ingredient of
gunpowder, and the cause of its detonation, entered into the
composition, because the earth of Gangetic India is richly
impregnated with it in a natural state of preparation, and it may
be extracted from it by lixiviation and crystallization without
the aid of fire; and that sulphur may have been mixed with it,
as it is in abundant in the north west of India.”’

Circular Missiles : One of the seven types of wars
mentioned in Vasistha Dhanurveda (9) was fought with
weapons of the class type of circular missiles. First mention

’ Bibliographical Index to the Historians of M. India, Vol. J. p. 373.
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of circular missile is attested in the Rgveda". In Ramayana
also we come across the mention of Cakra (circular missile)
several times)?. Sri Krishna’s Sudarsana Cakra is quite a
famous weapon in the Mahabharata. When the king Salva
started bombardment upon the city of Dwarika from fighter
plane called Saubha Vimana, Sri Krishna used Sudarsana
missile to destroy his plane. After hitting the target
successfully, Sudarsana named circular missile returned it to
the place of origin®®. This missile was discovered at the time of
the firing the Khandava named forest. Purapas have extolled
the significance of this missile’. As per the figurative
description of the Purapnas, ViSvakarma is said to be the
inventor of Visnu’s Sudarsana missile, Rudra’s Trisala
(Trident), Kuber’s Puspaka aeroplane and Kartikeya’s Sakti.
All these weapons were divine weapons or mantra mukita
weapons. They could be operated at the click of a mantra in
the mind of the operator. These all weapons were made of
energy of sun just like modern day laser beams or laser guided
missiles.

According to Padmapurana (Uttara Khanda, Ch. 145), this
missile was very fierce, emitted fierceful rays all around and
used to fly at the speed of light and was able to destroy all
sorts of nuclear weapons of mass destruction'.

Harivaisa Purana (Bhavi. 55.21-22) describes it among the
class of Agneyastras which was sharp edged weapon and
emited rays like that of sun. It was able to destroy and burn
down all types of soldiers : cavalry, infantry and armed with

11 anayudhaso asurd adevanscakrena ta apa vapa rjisina (RV. 8.96.9)

12 khadgaisca cakrairgadabhisca. Ram. Yudhakanda 53.9. See also
Yuddha. 109.17, 86.21, 96.26)

Mahbharata, Vanaparva, 21.2

Y Vayu Purana, UttarakhatCa, Ch. 145
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divine weapons.

In Nitiprakasika, although generally a Cakra (Disc shaped
missile) has been enumerated in the category of Mukia
weapons (which were operated either manually, or by machine
and mantra), but certain types of Cakras like Dandacakra,
Dharmacakra were counted in the category of Muktamukta
weapons, meaning weapons that could be recalled by the
operator to their place of origin after hitting or without hitting
the target. Muktamukta weapons were under the full control of
the operator. Sudarsana cakra was, in fact, a Paramastra
which could not be combated by any other combat weapon.

Ausanasa Dhanurveda has divided circular missiles into
uttama (best), madhyam (middle) and adhama (third) category
types in view of different number of spokes, sizes and weight.

Uttama cakra (best type of disc missile): First class
cakras should have 8 spokes. 30 pala (34.92 kg.)* is
considered to be the best weight of cakra used by adult
warriors, whereas in case of young warriors the weight of a
cakra should not go beyond 12 palas (13.96 kg.).

Similarly the measurement (diameter) of a first class cakra
should be 16 argulas 7 (12 inches) in case of adults and 8
arigulas in case of young ones. Rim of the first class cakra
should be around 3 arigulas, round, ornamented and heavy
duty rims are considered to be the best for disc missiles.

According to Sukraniti, the perimeter of a disc missile
should be six hands (9 feet) with its diameter of 2.8 feet.

Divine wars

In addition to the above mantra operated weaponry in war,
a more astonishing thing about the wars in ancient India was

Note : In the measurement of heavy weights 1 pala was taken to be 100
tulg and 1 tuli was equal to 11.640 grams).

Twelve arigulas is equal to one vitasti or a span and 24 arigulas is equal
to one Aasta or cubit. One vitasti is equal to 9 inches.
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that they were also fought in a mysterious and wizzardly way.
Most often than not divine missiles were used to materilise
such wars. This divine weaponry was called as Astra Vidya,
the most important and scientific part of the art of war in
ancient India which is not known to the soldiers of our age till
recently. It consisted in annihilating the hostile army by
envolving and suffocating it in different layers and masses of
atmospheric air, charged and impregnated with different
substances. The army would find itself plunged in a fiery,
electric and watery element, in total thick darkness, or
surrounded by a poisonous, smoky, pestilential atmosphere,
full sometimes of savage and terror-striking animal forms
(snakes and tigers, etc.) and rightful noises. Thus they used to
destroy their enemies.”® The party thus assailed counteracted
those effects by arts and means known to them, and in their
turn assaulted the enemy by means of some other secrets of the
Astra Vidya. Col. Olcott ‘also says, “Astra Vidya, a science of
which our, modern professors have not even an inkling,
enabled its proficient use to completely destroy an invading
army, by enveloping it in an atmosphere of poisonous gases,
filled with awe striking shadowy shapes and with awful
sounds.” This fact is proved by innumerable instances in which
it was practiced. Ramadyapna mentions it. Jalandhar had
recourse to it when he was attacked by his father, Mahadeva
(Siva), as related in the Kartika Mahatmya.

Yantra Mukta (Machine operated weapons)

Apart from the above Divyastras (mantra-operated
weapons), many other machine operated defensive weapons
were in use in ancient period, e.g.

S‘ataglmi : It was a small rocket capable of killing 100 or
1000 persons at a time. It was operated from the walls or the
gates of the forts.

In Vedas we do not find the direct mention of Sataghni, but

18 Theosophist, March 1881, p. 124
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there are references of the words like Sahasraghni® and
Satavadha that gives the meaning of sataghni. AV. (1.16.44)®
directs the killer of cow to be shot with the help of bullet made
of lead. Similarly gunshot or bullet has also been referred to in
AV.? (5.18.8). In Rgveda” (8.69.12), fatagbni has been
quoted as Siarmi. In Taittiriyva Samhita” (1.5.7) and Sayana’s
Bhasya* Sarmi has been used in the form of cannon or gun
like weapon. VD (67) specifically points out the existence of
Sataghni and Raijaka (gun-powder). Accordingly, for the
protection of throne of the king cannons must be installed on
the fort and lot of gunpowder should also be stored. Cannon in
ancient India was known by the name of Sataghni.

In Ramayana® (5.11) also we find the mention of Sataghni.
In Balakanda Ayodhya has been described as a city consisting
of high towers and flags equipped with hundreds of Sataghnis,
which shows that cannons or machines of some kind or other
were used in those days to fortify and protect citadels.

The Ramayana, while describing the fortifications, says
“As a woman is richly decorated with ornaments, so are the
towers with big destructive machines.”? This shows that
cannons or big instruments of war like cannons, which
discharged destructive missiles at a great distance, were in use
at that time.
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In descriptions of fortresses and battles, 5atagb111's are often
mentioned. Sataghni literally means “that which kills hundreds
at once.” In Sanskrit dictionaries, 5at3g11111' is defined as a
machine which shoots out piece of iron and other things to kill
numbers of men. Its other name in Brsci Kali Ie=iterreit”’

Sataghnis and similar other machines are mentioned in
the following s/okas of the Ramayana:

Canto 3 - Slokas 12, 13, 16 and 17
7 4 e - 23
7 21 e - - last s7oka
7 39 - - 36
7 60 - - 54
7 61 - - 32
7 76 - - - 32
7 76 - - - 68
7 86 - - - 22

Ramayana says that the Sataghni was made of iron. In the
Sundara Kanda, it is compared in size with big broken trees or
their huge offshoots, and in appearance said to ‘resemble
trunks of trees.” “They were not only mounted on forts but
were carried to the battle-fields, and they made a noise like
thunder.” What else could they, therefore, be but cannons ?

Besides the Ramayana, the Puranas make frequent mention
of Sataghni being placed on forts and used in times of
emergency. The name used in Matsya Purana is Sahasraghani
(3@) and W& mean hundreds and thousands or innumerable)?

2T See Raja Sir Radha Kant Deva’s Sabdakalpadruma.

2 Sataghni differed widely from Matvala in that the Matvila were roiled

down from maintains, while Sataghni was an instrument from which
stones and iron balls were discharged. Jamera was another machine
that did fatal injury to the enemy by means of stones. See accounts of
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guns and cannons are mentioned as existing in Lanka, under
Ravana. They were called Nhulat Yantras.

Commenting on the passage in the Code of Gentoo (Hindu)
Laws that “the magistrate shall not make war with any
deceitful machine or with poisoned weapons, or with cannons
and guns, or any kind of fire-arms,” Halhed says, “The reader
will probably from hence renew the suspicion which has long
been deemed absurd, that Alexander the Great did absolutely
meet with some weapons of that kind in India, as a passage in
Quintus Curtius seems to ascertain. Gunpowder has been
known in China, as well as India, far beyond all periods of
investigation. The word fire-arms is literally the Sanskrit
Agneydstara, a weapon of fire; they describe the first species
of it have been a kind of dart or arrow tip with fire, and
discharged upon the enemy from a bamboo. Among several
extraordinary properties of this weapon, one was, that after it
had taken its flight, it divided into several separate streams of
flame, each of which took effect, and which, when once
kindled, could not be extinguished: but this kind of Agneyastra
is now lost.”” He adds “A cannon is called ‘Sataghni, or the
weapon that kills one hundred men at once,” and, that the
Purapas ascribe the invention of these destructive engines to
Visvakarma, the Vulcan of the Hindus.”

In the Mahabharata also we find the mention of a war
weapon like Saraghni. In the Mahabharata Sataghni has been
described as asmaguda (pelting stone balls) or ayoguda (pelting
iron balls).* They have also been described carried by two

battles with Mohamed Kasim.

Halhed’s Coqe of Gentoo Laws, Introduction, p. 52 See also
Amarakosa and Sabda Kalpadruma, Vol. 1, p. 16
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wheels and some times on four wheels?!.

But the western scholars thinks that the first time cannon in
India was used by Babar. The time of Babar is 1526 AD. As
such according to western scholars cannon was not found in
India before 1526 AD.

Arrows : Arrows were machine (bow)-operated weapons.
There were various types of arrows like naraca, nalika,
vardhakarna, ksura, aifjlika, ardhacandra, and vaitastika.

Vasistha Dhanurveda (45-48), gives the characteristics of
good arrow. Accordingly an arrow should neither be too thick
nor too thin. It should also be either made out of unripe wood
material product of vile land. The arrow should have strong
wielded joints. It should be made of ripe wood and should have
shining. It should not have weak joints and any cracks. The
time of preparation of wood arrows has also been narrated.
The appropriate time for preparation of reed arrows is autumn.

VD. (45-47) has prescribed the quality of reed for arrows.
The reed which has a round and hard stem and which has been
grown in favourable (sunny and fertile) place can be used for
making arrows. The measurement of arrow should be two
hands excluding the measurement of a fist, i.e. 30 inches. (One
hand is 18 inches. If the measurement of fist is excluded it will
be around 15 inches). The thickness of an arrow has been
prescribed equal to that of the smallest finger of the hands. The
tail end of the arrow should be shaped like the feathers of a
crow, swan, brown hawk, crane, peacock, vulture, osprey. SD
(51) also adds the shapes of cataka (an extinct species of a
cuckoo which lived upon the drops of rain), heron, vulture and
cock or feathers made of small bells. The gap between two
feathers should be six angulas or five inches. But the gap
between two feathers in case of Saranga bow has been
recommended to be 10 angulas or 8 inches. These feathers
should be joined strongly or tied with sinew at the rate of four

31
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features per reed arrow.
The Types of arrows

VD (53-54) and SD (46-47) have divided arrows in three
categories : female, male, and impotent. The one heavier
towards point is female, the one heavier towards the end is
male and the one equal throughout is termed as impotent. The
impotent type is helpful in practice of archery, the female type
is a fast runner and the male type is able to pierce an object
placed at along distance.

The Manufacturing, Types and Functions of Arrow heads :

According to SD (45), the arrow head should be made
purified iron, should be sharp and pointed. They should be
painted with hardening substance according to their feathers.

Various types of arrow-heads have been described in VD
(53,54) and SD (46,47). The shape of arrowheads differ from
country to country. The arrow heads can be of awl type, razor
blade type, like that of a cow’s tail, crescent moon shaped,
needle pointed, spear headed, teeth of calf shaped, two
pronged type, ear-shaped, the beak of crow and many other

types.

The various types of arrow heads have various types of
functions. For instance, the aramukha or an arrow head like an
awl can cut through the skin, arrowhead like razor blade (ks
urapra) is used to combat the arrows of the enemy or to cut up
the hand of the enemy. Gopuccha (an arrow like cow’s tail) is
good for hitting a target in general. The arrow shaped like
crescent moon is used to sever enemy’s head, neck and bow.
The needle pointed arrows were used to pierce the armour of
an enemy. The spear headed arrow were used to pierce the
chest of enemy, while two pronged arrows were used to
counteract the arrows of enemy. Calf’s teeth shaped arrows
were used to cut the bowstrings of enemy. Karnika (flower
petal shaped) arrows were used to counter the metallic arrows
of enemy. Crow’s beak shaped arrows were used to pierce any
pierceable object (VD 55-57; SD 48-50).
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In addition to the above arrow heads, a special gopuccha
type (shaped like cow’s tail) arrow head has been prescribed in
VD (58) and SD (48). According to VD, this arrow head is
made of sapless wood and has got a metallic nail of three
arigula length fixed at its tip. On the other hand SD describes
it to be made of a pure bell metal. According to another view
of VD (589), a gopuccha can be made by replacing the head by
an iron nail. This Gopuccha arrow head was used for practices
in aiming targets and archery.

The arrows made completely of metals were called as
naraca. Some naricas had five broad wings and they were able
to make anybody successful in his target (VD 65; SD 60).
Gun-shots or bullets were known as small arrows. They were
fired by a machine fitted with a barrel (just like modern day
gun). Those small arrows or bullets were useful in shooting a
target placed at very high or distant places or in war taking
place in a fort (VD 66; SD 61). Thus in ancient times, the guns
were also used in fighting.

The Methods of Tempering Arrow-heads

In ancient times various methods were applied for
tempering of arrow-heads to enhance their devastating power.
The arrowheads thus tempered were able to pierce even the
unbreakable armours just like a leaf of a tree (VD 62; SD 56).
Long pepper (pippali), saindhava (rock-salt), kustha (medical
plant named Costus Speciosus or arabicus used as remedy for
the disease called fakman, in Hindi this plant is called as kar
ha) should be ground and pounded by mixing urine of a cow to
prepare a paste. That paste should be smeared over the arrow-
head or a weapon and then it should be heated on fire till it
becomes blue like peacock’s neck. When it absorbs the entire
paste, it must be quenched in water. Such weapons will
become the best weapons (VD 63-54; SD 57). According to
SD (58) and Jamadgneya Dhanurveda (JD. p.117), the paste
prepared out of five types of salt soaked in honey and mustard
oil is also best for tempering. It is also indicated in VD 60-61)
that when the colour of white reed plant turns yellow after
receiving rain water on Svati Naksatra day, its root becomes
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poisonous. This root if anointed on the arrow head (tip of
weapon) act as fatal. The best way to recognise the plant is that
it trembles always even in the absence of wind.

Bows : Bows were missile- operating machines. Some
famous bows were Gandiva of Arjuna, Pinaka of Siva and
Vijaya of Karna.

In Dhanurveda, bows have been classified differently
according to their sizes, measurements, and joints.

The first class of bows is called Divya or Divine bows.
Their measurement was prescribed five hands and half, i.e. 99
inches. The bow with the same measurement was invented by
Sankara in ancient times. Parasurama also used the bow with
the same measurement. After Parasurama, it was used by
Acarya Drona. From Drona, its use was made by Arjuna and
after Arjuna, Satyaki started using it. Thus in Satyayuga
Mahadeva invented it, in 7Zretd, Sri Rama used it and in
Dvapara, Drona became its operator. Second type of
classification of bows was done as Manusa bows or human
bows. A bow measuring four hands, i.e 72 inches is called
Manusa bow. The length of one hand is equal to the length of
24 fingers or 18 inches. A good quality bow either have three,
five, seven and nine joints. A bow with nine joints was called
as ‘Kodanda® which was considered squarely an auspicious
one. A bow with four, six or eight joints was considered as
inauspicious one (Sadasiva Dhanurveda : verse, 21-27).

Among the categories of Divya or Divine bows, one was
called as Sarnga bow. It was used by Visnu and considered to
be the best one. This bow measured seven vitasti i.e. 63
inches. (Note : One vwvitasti is a distance between the long
thumb and a little finger or between the wrist and the tip of the
finger and said to be equal to 12 Angulas or about 9 inches). It
was made by Visvakarma. This bow could not be handled by
anybody either in north (Note : the northern hemisphere was
called as Svarga loka and southern hemisphere was called as
Patala or asura loka. Equatorial regions were known as Manus
a loka). It was handled by Visnu only. In addition to Divya
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category, Sarriga bow was also available in Manusa or human
category. It was said that it was developed with great efforts
over many years. It also served all purposes. According to
Sadisiva Dhanurveda (45) its measure was seven vistasti or 63
inches, but according to Vasistha Dhanurveda (46) it measured
six vistati and half i.e 59 inches. This bow could be easily used
by all category of soldiers like soldiers of cavalry, infantry,
soldiers on elephant’s back and charioteers. The Manusa
category of Sarriga bow was made of bamboo. (SD 34-37; VD
35).

According to Vasistha Dhanurveda (48) three types of
material was used in manufacturing bows in ancient times. It
was metals, horns and wood.

Among metals gold, silver, copper and steel were used to
manufacture bows. Among horns, horns of buffalo, Sarabha
(Sarabha was an octopad antelope that possess big horns and
almost looks like a camel found in Kashmir. It was considered
more powerful even than the elephant and lion. Now this
species of antelope has become extinct. This shows that the
long tradition of Dhanurveda in India. The animals mentioned
in these books have become extinct) and Rohit (a stag) were
used to develop bows. The wood useful in manufacturing bows
were described as sandal, cane, si/a (Vatica Robusta, a
valuable timber tree), siadhavana ( a kind of hedyserum),
kakubha (Pentaptera Arjuna), sa/mali (silk cotton plant),
segaun (teak wood), vansa (bamboo) and Aisjana tree . (VD.
38).

The characteristics of a bow string . The strings were be
made of three round threads which were free from any joints,
pure, fine, very soft and polished so that these threads could
with stand attack in a war.

For want of silk thread, string can be made with intestines
of a deer or with the intestines of a she-buffalo or a cow.

Fine strings are to be made with skin of a goat or Gokarna
(another variety of animal). The hair on the skin should be
removed thoroughly.
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Sometimes strings are prepared with the bark (outer skin)
of mature bamboos (plants) and those strings are tied with
silken threads for making strings that withstand stand adverse
situations in war.

At the advent of the month of Bhadra (September) the bark
of the Arka tree becomes commendable for making strings and
hence hard and sacred strings were made with it.

The threads which were obtained from the barks of the
Arka tree are eighteen cubits in length and these should be
made in triple-ply to make a proper string (for the bow).

Firearms : The chief distinction of the modern military
science is the extensive employment of fire-arms, their
invention being attributed to the Europeans, and it being
supposed that fire-arms were unknown in ancient India.
Nothing, however, is farther from the truth. Though the Indian
masterpieces on the science of war are all lost, yet there is
sufficient material available in the great epics and the Puranas
to prove that firearms were not only known and used on all
occasions by the Indians, but that this branch of their armoury
had received extraordinary development. In mediaeval India,
of course, guns and cannons were commonly used. In the
twelfth century we find pieces of ordinance being taken to
battle-fields in the armies of Prithviraj. In the 25" stanza of
Prithvirgja Raso it is said, “The cavillers and cannons made a
loud report when they were fired off, and the noise which
issued from the ball was heard at a distance of ten kosa.”
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An Indian historian, Raja Kundan Lall, who lived in the
court of the king of Oudh, says that there was a big gun named
lichma in the possession of His Majesty the King (of Oudh)
which had been originally in the artillery of Mahar3ja
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Prithviraj of Ajmer. The author speaks of a regular science of
war, of the postal department, and of public or common roads.
See Muntakhab Tafsee-ul-Akhbar, pp. 149, 50.

“Maffei says that the Indians far excelled the Portuguese in
their skill in the use of fire-arms.”*

Another author quoted by Bohlen speaks of a certain Indian
king being in’ the habit of placing several pieces of brass
ordnance in front of his army.*

Bullets : Bullets were made of iron with other substances
inside or without any such substance. For smaller guns, the
bullets were made of lead or any other metal.*

Bullets were fired by firing the gunpowder in the barrel.*

Guns : Here it may also be pointed out that guns, cannons
and gun-powders were also in vogue in warfare in ancient
India.

Guns were made of iron or some other metal. They were
rubbed and cleaned daily and covered by armed men.
According to Sukraniti (4.7.209-210), before use, the
instrument has to be cleaned first, then gunpowder has to be
put in, then it is to be placed lightlly at the origin of the
instrument by means of the rod. Then the bullet has to be
introduced afterwards gunpowder at the ear followed by
application of fire to this powder, and the bullet is projected to
the objective.

“Faria-e Souza speaks of a Gujrat vessel in AD. 1500
firing several guns at the Portuguese®, and of the Indians at
Calicut using fire vessels in 1502, and of the Zamorin’s fleet

%2 Hist. Indica, p. 25

Das Aite Indien, Vol. II, p. 63
¥ doe aend gRegEsa an eifa- 4.7.204
% FuiguifeR Mid @ed famaq | geifa- 4.7.211

% Asia Portuguesa, Tom I, Part I, Chapter 5.

33



Science and Technology in the Mahabharata 47

carrying in the next year 380 guns.””’

Cannons : In the description of Ayodhya is mentioned the
fact of yantras® being mounted on the walls of the fort, which
shows that cannons or machines of some kind or other were
used in those days to fortify and protect citadels.

The Ramayana, while describing the fortifications, says
“As a woman is richly decorated with ornaments, so are the
towers with big destructive machines.”* This shows that
cannons or big instruments of war like cannons, which
discharged destructive missiles at a great distance, were in use
at that time.

Rockets : “Rockets,” says Professor Wilson, “appear to be
of Indian invention, and had long been used in native armies
when Europeans came first in contact with them.”

Col. Tod says, “Jud Bhan (the name of a grandson of
Vajra, the grandson of Krishna), ‘the rocket of the Yadus,’
would imply a knowledge of gun-powder at a very remote
period.”

Rockets were unknown in Europe till last century (1906
AD.). “We are informed by the best authorities that rockets
were first used in warfare at the siege of Copenhagen in
1807.”7% Mr. Elliot says, “It is strange that they (rockets)
should now be regarded in Europe as the most recent invention
of artillery.”*

Machine throwing liquids

There were in ancient India machines which, besides
throwing balls of iron and other solid missiles, also threw

3 Ipid, Chapter 7

% yantra means ‘machine with which weapons were operated.’

% Ramayana, Sundara Kanda, Third Chapter, 18" verse.

0 Tod’s Rajasthan, Vo. Il, p. 220

4 Penny Encyclopaedia, V, ‘Rocket.’
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particular kind of destructive liquids at great distances. The
ingredients of these liquids are unknown: their effects,
however, are astonishing.

Ctesias®, Elian® and Philostratus* all speak of an oil
manufactured by Indians and used by them in warfare in
destroying the walls and battlements of towns that no
“battering rams or other polioretic machines can resist it,” and
that “it is inextinguishable and insatiable, burning both arms
and fighting men.”

Lassen says, “That the Hindus had something like ‘Greek
fire’ is also rendered probable by Ctesias, who describes their
employing a particular kind of inflammable oil for the purpose
of setting hostile towns and forts on fire.”*

Eusebe Salverte, in his Occult Sciences, says, “The fire
which burns and crackles on the bosom of the waves denotes
that the Greek fire was anciently known in Hindustan under the
name of badava.”*

Gunpowder : It has also been noticed that gun-powders
were also in vogue in warfare in ancient India alongwith
cannons and guns. VD (67) specifically points out the existence
Ranjaka (gun-powder). Accordingly, for the protection of
throne of the king lot of gunpowder should also be stored.
Gunpowder in ancient India was known by the name of
Rafjaka. In Jamadagneya Dhanurveda gun powder has been
called as Cirpa. In Sukraniti, the same has been described as
Agniciirna or Agni.

In Sukraniti, the method and chemical composition for
preparation of gunpowder has been given. Accordingly, five

2" Ctesie, Indica Exerpta, XXVII (ed. Baer), p. 356

** De Natura Animal, Lib. V., cap. 3

“ Philostrati Vita Apollonu, Lib. I11, cap. 1

# Lassen’s Ind. Alt. 11, p. 641

4 English Translation, Vol. I, p. 223
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palas (582.5 miligram) suvarci salt, one pala (11.5 miligram)
of sulphur and one pal/a (11.5 miligram) each of the charcoal
received from the wood of arka (swallow wart or asclepias
gigantia), snuhi and angara plants by the Ayurvedic process of
Sadhima  Putapaka where a drug is prepared in a closed
vessel placed in a pit. The above mentioned salts and charcoals
should be purified, powdered and mixed together. This mixture
should then be soaked into the juices of snuhi, arka and garlic.
It should be dried up in the sun and finally powdered like
sugar, the substance will be gunpowder.*

In another type of preparation, the substances are the same,
but the quantity of survarci salt is changed into six or four
parts quantity of sulphur and charcoal remain the same.*

Experts also made gunpowder in various other ways of
white and other hues of their choice according to the relative
quantities of constituents like Arigara, shulphur, survarci salt,
silajit, haritala, left out lead after being purified, hingula,
ironfilings, camphor, jafu, indigo and juice of sarala tree etc.®

Professor Wilson says, “Amongst ordinary weapons one is
named vajra, the thunderbolt, and the specification seems to
denote the employment of some explosive projectile, which
could not have been in use except by the agency of something
like gunpowder in its properties.”
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Wilson’s Essays, Vol. II, p. 302. The Indians are from time
immemorial remarkable for their skill in fireworks. The display of fire
works has been from olden days a feature of the Dassehra festival. Mr.
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As regards “gunpowder,” the learned Professor says, “The
Indians, as we find from their medical writings, were perfectly
well acquainted with the constituents of gunpowder sulphur,
charcoal, saltpetre, and had them all at hand in great
abundance. It is very unlikely that they should not have
discovered their inflammability, either singly or in
combination. To this inference a priori may be added that
drawn from positive proofs, that the use of fire as a weapon of
combat was a familiar idea, as it is constantly described in the
heroic poems.”*!

The testimony of ancient Greek writers, who, being
themselves ignorant of fire-arms used by Indians, give peculiar
descriptions of the mode of Indian warfare is significant. ‘“The
mistius mentions the Brahmana fighting at a distance with
lightning and thunder.”*

Alexander, in a letter to Aristotle, mentions “the terrific
flashes or flame which he beheld showered on his army in
India.” See also Dante’s Inferno, XIV, 31-7.

Speaking of the Indians who opposed Alexander the Great,
Mr. Elphinstone says, “Their arms, with the exception of fire
arms, were the same as at present.”

Philostratus thus speaks of Alexander’s invasion of the
Punjab “Had Alexander passed the Hyphasis he never could
have made himself master of the fortified habitations of these
sages. Should an enemy make war upon them, they drive him
off by means of tempests and thunders as if sent down from

Elphinstone says, ‘In the Dassehra ceremoney the combat ends in the
destruction of Lanka amidst a blaze of fireworks which’ would excite
admiration in any part of the world. And the procession of the native
prince on this occasion presents one of the most animating and
gorgeous spectacles ever seen.” Elphinstone’s History of India, p. 178.

5 Essays, Vol. II, p. 303

2 Orat, XXVII, p. 337. See Ap. Duten’s Origin of the discoveries
attributed to the Moderns, p. 196.

% Elphinstone’s History of India, p. 241
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Heaven. The Egyptian Hercules and Bacchus made a joint
attack on them, and by means of various military engines
attempted to take that place. The sages remained unconcerned
spectators until the assault was made, when it was repulsed by
fiery whirlwinds and thunders which, being hurled from
above, dealt destruction of the invaders.”

The western scholars thinks that the gunpowder was
invented for the first time in Europe in 14™ century AD.
First of all the name of German monk Barthold Schwarz
who dabbled in the black art of alchemy is quoted behind the
invention of gun-powder. But later in the Encyclopaedia
Britannica (P.5), it was stated that gun powder was either
discovered in China or India. According to Encyclopedia
Columbia (p.896), gun powder was invented in China. The
knowledge of gun powder reached Europe through Arabs.
But nobody tried to know how the Arabs received this
knowledge. India is the source of all knowledge and science
that reached Arab.

Hasta Mukta (Mannually operated weapons)

Following are hand-operated (manually operated) weapons
used for close range of fighting.

1. Pattisa 11. Tomar

2. Sakti, Vyjanti, etc. 12. Parigh

3. Mugdar 13. Musala

4. Bhusundi 14. Kampana

5. Asni 15. Karani

6. Danda 16. Varahakarna
7. Aksurapri 17. Bhindipala
8. Rsti 18. Silimukh

9. Vatsadanta 19. Vipata

10. Asi 20. Ankusa

> Philostrati Vit: Apollon, Lib I, C. 33
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More detailed description of some of mannually operated
weapons is given below :

Daggers : Warlike weapons and splendid daggers were
presented at the International Exhibitions of 1851 and 1862,
and a critic speaking of them, says, “Beautiful as the jewelled
arms of India are, it is still for the intrinsic merit of their steel
that they are most highly prized.”>

Swords : That the ancient Indians were celebrated for their
sword fight is evident from the Persian phrase, “to give an
Indian answer,” meaning “a cut with an Indian sword.” The
Indian swordsmen were celebrated all over the world. In an
Arabic poem of great celebrity, known as Sabaa Moalaqga,
there occurs the passage, “The oppression of near relations is
more severe than the wound caused by a Hindu swordsman. ”

Ctesias mentions that the Indian swords were the best in
the world.”

Explosives : In addition to the above weapons, ancient
Indians also used used explosive weapons. Commenting on the
stratagem adopted by King Hal in the battle against the king of
Kashmir, in making a clay elephant which exploded, Mr. Elliot
says, “Here we have not only the simple act of explosion but
something very much like a fuze, to enable the explosion to
occur at a particular period.”*

Visvamitra, when giving different kinds of weapons to
Rama, speaks (in the Ramdyana) of one as Agneya, another
as Sikhara.

ARIHE<RY ey AmHa: |

agneyamasrnndayitam sikharannama namatah |

% Manning’s Ancient and Mediaeval India, Vol. Il, p. 365

% The Tafsir Azizi says: Teghi-i-Hindi va Khanjar-i-roomi-Na Kunad

aanki intiazar Kunad.

" Max Dunker’s History of Antiquity, Vol. IV, p. 436

%8 Elliot’s Historians of India, Vol.l, p. 365
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“Carey and Marshman render Sikhara as a combustible
weapon.”*

In the Mahabharata we read of “a flying ball emitting the
sound of a thunder-cloud which is expressed in referring to
artillery.”*

The Harivamsa thus speaks of the fiery weapon:
ATTHE TeAT F HEETRI J9: |

R gidEt g aresreaTeed | |

agneyamasramthi labvava cha bharg vatsagaro nrpah |
Jigaya prthivim hatva talajamghansahaihayan |/

“King Sagara having received fire-arms from Bhargava
conquered the world, after slaying the Taljanghas and the
Haihayas.”

M. Langlois says that “these fire-arms appear to have
belonged to the Bhargavas, the family of Bhrgu.”® Again,

I ATTFHAIG T Feal HETH: |

HATH AGHTEATA SIS | |

AU HETEHE Taed |

| TS TATS Sl o HHf: ||

urvtastu jatakarmadi tasya krtva mahatmanah |
adhyapya vedanakhilamstato 'sryamrsatyapadayat | |
agneyantu mahabahuramarairapi dussaham |

sa tenasrya balenaji balena cha samanvitah |/
“Aurva having performed the usual ceremonies on the birth

*  Various kinds of weapons are mentioned, some of which are

extraordinary. As it is not known how they were made, what they were
like, and how they were used, people think they are only poetic
phantasies. Mr. Elliot says, ‘‘Some of these weapons mentioned above
were imaginary, as for instance, the vayava or airy.” But who would
not have called the gramaphone, the cinematograph and wireless
telegraphy imaginary only 50 years ago

60 Bohlen, Das Alte Indien, 1, 66

' Harivamsa, p. 68
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of the great-minded (prince), and having taught him the
Vedas instructed him in the use of arms; the great-armed
(Aurva presented him the fiery weapon, which even the
immortals could not stand.”

Physics in Mahabharata

The World University Encyclopedia defines physics as the
branch of science which sets as its object the ability to predict
the behavior of natural phenomena with the help of a system of
laws derived from observations and experiences. Physics is a
quantitative science. There are two main branches of Physics—
(A) Experimental and (B) Theoretical. Experimental physics is
the science of observation and experiment which gives accurate
knowledge of actutal behavior of natural systems. Theoretical
physics builds up a system of quantitative relations among
measured quantities and formulates these relations with the
help of mathematics into physical laws.®” Physics generally
studies the area of matter, force, light, magnetism, motion,
heat, electricity and sound. Hereunder, a brief introduction to
the Vedic laws of physics will be given before we discuss
physics known to the Mahabharata scientists.

Vedic Law of Causation

According to the Vedic science, Brahman is the Nimitta-
karana or efficient cause of creation, prakrti the upadana
(samvayl) or inherent cause/material cause of creation and
soul, time and space are sadharana (asamvayi-karana) non-
inherent or simple cause of the creation. Here it may be known
that the presence of efficient cause is essential for the creation
of effect. In other words, without efficient cause no effect can
be produced even when the material and simple causes are
present. Here it may also be informed that the qualities of
Nimitta-karana or efficient cause and sadharana (simple) cause
are not inherited by the effect. Effect only inherits the qualities
of upadana (samvayi-karana) or material cause. This whole

82 World University Encyclopaedia. Vol. 9 Inc. Washington
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phenomenon may be understood with the help of the following
example. Suppose a potter makes a pot. He uses mud and
potter's wheel in making the pot. In this condition, potter will
be the efficient cause of pot, without whom production of pot
is not possible. Mud will be material cause, the quality of mud
will be inherited by the pot. Potter's wheel, time and space are
the simple causes of the creation of pot. An efficient cause
cannot have its cause, but a material cause of an effect may be
the effect of some other material cause and this chain will
continue till we reach atom. So in case of material or upadana
cause (samvayi-karana) atom is considered as having no cause
to effect it. According to the Vaisesika science handed down to
us by the sage Kanada, the matter is made of the smallest and
indivisible tiny particle called paramanu. In the language of
modern physics, it may be equated to single neutral particle
called atom).

Vedic Principle of Nityatva

As per laws of Vedic physics, any dravya that has no
material cause is considered as eternal. Matter in gross form is
not eternal but in atomic form matter is also eternal. Eternal
dravyas cannot be seen with naked eyes. God, soul mind, time
and space are also eternal like atom of prakrti (matter) or
energy. Eternal dravyas can be perceived by a Yogis or Siddha
Purusas. A yogi is higher even than a siddha purusa. A Siddha
Purusa is he who has equipped himself with a technology,
spirtual or material, to perceive eternal matter like atoms, time
and space. A yogi can have a perception of his own self and
supreme self.

Eternal dravyas are known as sat and non-eternal dravyas
are called asat. As per Vedic principle of nityatva, sat or nitya
(eternal) padarthas can neither be created nor destroyed, but
anitya or asat (non-eternal) dravyas can be created from their
material cause and destroyed to merge with the material cause.
The principle of 'nityatva' in Vedic Science is forerunner to
the first law of thermodynamics of modern physics dealing
with 'Conservation of Energy', which states that energy can
neither be created nor destroyed in an isolated system. Thus
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atom can neither be destryed nor created, but it is the inherent
or material cause of matter and matter of this creations of the
visible universe. Since matter is the effect of atom. It can be
created and destroyed. Prakrti in Mahbharata is called ksara,
that is convertible. In fact prakrti converts into matter and
matter into Prakrti.

According to Vaisesika science, a Dravya (substance) or
Guna (quality) causes another substance or quality respectively
of its own class.

SR AT RIR™ e AR || 9 | |
dravyagunayoh sajatiyarambhakatvam sadharmyam Il 9 /I

When a Dravya or Guna cause another Dravya or Guna of its
own class, that is called Sadharmya (causing a substance of
its own class).

Mahabharata scientists also new that a dravya creates
dravya; just as a seed produces a seed and body, a body.

g geaw FgRiRisanaf~s qer |
T-IE SEAATHINT dIog d1S 999 @ | | Her. wnfaud. 305.21

dravyad dravyasya nirvrttirindriyadindriyam tatha |
dehad dehamavapnoti bijad bijam tathaiva cha Il

Vedic Principle of Disorder

Everthing in this visible world is vikrti (evolute) of prakrti
(atomic matter/energy). Prakrti means matter in original form
(atomic form) and vikrti means evolutes or matter in gross
form. Sankya describes prakrti as.

ARSI ATRITaRRT Uil
sattva rajastamasam samyavastha prakrti

That is, prakrti is homogenous state or state of
equalibrium or orderly state of its properties-sattva, rajas and
tamas. Vikrti means disorderly state or heterogenous state or
state of disequalibrium of sattva, rajas and tamas. Prakrti
(atom) has three properties—sattva (intelligence), rajas
(motion) and tamas (inertia) which are known as electron,
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proton and neutron respectively. Order of sattva, rajas and
tamas is called prakrti. Disorder or disequalibrium of sattva
rajas and tamas is called as vikrti or devolution which is
described in modern physics as evolution. At this state atoms
start joining to form molecules and so on for the manifestation
of visible world. According to Vedic physics, dissolution is the
tendency of solid state of matter towards atomic state. This
may also be described as tendency towards the orderly state
sattva rajas and tamas. VaiSesika Darsana says that reverse
order starts with heat. Heat converts solid matters into liquids
and so on and so forth. This reverse process in modern phsycis
is called as disroder or decay.

Agni and Soma

Accordidng to the Vedic science, the whole world is the
interplay of agni (-ve) or anti matter and soma (+ve) or
matter.

FFTHATHB S FdH |

agnisomatmakamidam sarvam |

In Mahabharata, Mahesvara describes Uma 'Agni'
(antimatter) and 'Soma' (matter) as two types of nature of the
constituents of creation of visible world.

g PARASIA U] I AT |

fafaen <ifdeT wa: agwrfafey f | | 7=T s ud 141
tadaham kathayisyami srpu tatvam samahita |
dvividho laukiko bhavah sitamuspamiti priye I/

Force & Action

Force is an external agent capable of changing the state of
rest or motion of a particular body.

Mahabharata scientists were informed of the fact that force
can accelerate the motion.

TAYIATGTREITH | HET. Y. 17.47
balaprayatnadadhiradhavegam |

According to them, force and action are interdependant. A
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force without action is useless and action without force cannot
work.

T dof feharel febarm a1 qefafSian |

8 A S FARHT g Reafd | | w8 g ud 108.20
yatha balam kriyahinam kriya va balavarjita |

neha sadhayate karyam samayukta tu sidhyati I/

Gravitional force of earth

Gravitational force of earth was recognised in the Vedic
period itself. It was known by many names, such as akarsana,
akrsti Sakti or gurutva or gurutva Sakti. During the period of
Mahabharata (Santi parva, 255.3) also gravitational force of
earth was well known.  Bhisma Pitamaha while counting the
10 properties of the earth before Yudhisthira also enumerates
gurutva Sakti (gravitational force) as one of the property of the
earth.

T W [ T FHIfo=T gaanRid |
T Rocd eNfched HeTd: IO gicr: | | Hel. eniwiud 255.3

bhiimeh sthairyam guritvam cha kathinyam prasavarthata |
gandho guritvam saktischa samghatah sthapana dhrtih I/

In fact, the word 'gravity' is formed of Sanskrit word
'gurutva’. It shows that ancient Indians were not only aware of
gravitational force of the earth, but they made it known to the
other parts of the world.

Famous mathematician and astronomer Bhaskaracharya
(2nd century B.C) in his celebrated book Siddhanta Siromani
(Goladhyaya, Bhuvanakosa, 5-6) describes the gravitional pull
of the earth as under:

ATPpfteefhee HE1 JART W T& WINEE WIRhAT |
JMFRIA qq Y AT TN FAI 99 Tafeast @ | |
akrstisaktischa mahi  yathayat  khastham  gura
svabhimukham svasaktaya |

akrsyate tat patativa bhati same samantata kva patatviyam
khe Il
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[Meaning] The earth has gravitational pull due to which it
attracts the things to it. Due to gravitational pull, the things
fall upon it.

Mirror

In the Mahabharata, we find the frequent use of the word
'adarsa’ and 'darpana’ which makes it evident that mirror
was known to ancient Indians since remote period. Some
references are appended below:

yfcfarafarest Teucar N |
T d RO TOT g?ﬁ g%l IR | |
Urdyd {jﬂlﬁl{‘d MIFEIRESCIREE! | H3T. SH‘:IET 41.18

Al SIfd gEHTeRItag A |

gl ST Ued Wil UTRid qugehd | | Hal. 3Mfaud 74.49
I f& JoT: YRISIEe JEH: |

Tq YEIE Ul GIAA TAEHIS | | HELHH.UL 5.16

pratibimbamivadarse gurapatnyah sariragam |

sa tam dhorena tapasa yuktam drsta purandarah Il
pravepata suramtrastah sapabhitastada vibho |
bharyayam janitam putramadarsesviva chananam |
hradate janita preksaya svargam prapyeva punyakrt Il
yatha hi purdsah pasyedadarse mukhamatmanah |/
évam sudarsanadvipo drsyate chandramandale Il

Convex lens

During Mahabharata period (3101 B.C.) Convex lens was
known as 'Siryakanta mani'. The people during that period
were well aware that a convex lens can produce fire using
sunlight, as a convex lens focus light to one point. Convex
lense concentrates the light energy to one spot on a thing so
that the heat energy accumulates on that one small spot and
burn things.

Terssfeer=oreany dregwdfa uraed: |
SR WA HeAHIHd Si=d: | | #el. eMf=<iud 320.126

RGIRECEMICAU IS REIEAIBCINELE
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S ORI GABIAISHHEOM | | HETIMTUd 218.29

yatha''dityanmaneschapi viradbharyaiaimva pavakah |
Jayantyevam samudayat kalanamiva jantavah Il
reto vatakanikayam ghrtapakadhivasanam |

Jatih smyrtirayaskantah saryakanto mbubhaksanam I/

Ancient Vedic scholar Yaska (2900 BC) in his famous
treatise Nirukta (7.6) also refers to production of fire by
convex lens. According to him, when sun is perpendicular, one
can burn the dried cow dung cakes by focusing sunlight
through mani (convex lens) on it.

AT —TCIgH gt 3f1fe b a1 #0191 aRgsy
HE |

‘thadityat-pradichiprathama samavrtte adi kamsam va mani
va parimypya pratisvareyatra gobhayamasamsparsayan

dharayati, tat pradiptate, so'yameva sampachate |

Magnetism

The history of magnetism dates back earlier than 600
BC, but it is only in the twentieth century that scientists have
begun to understand it, and develop technologies based on its
understanding. It is conjectured that magnetism was the most
probably first observed in a form of the mineral magnetite
called lodestone, which consists of iron oxide-a chemical
compound of iron and oxygen. The ancient Greeks were the
first known to have used this mineral, which they called a
magnet because of its ability to attract other pieces of the same
material and iron.

The Englishman William Gilbert (1540-1603) was the first
to investigate the phenomenon of magnetism systematically
using scientific methods

But magnet and magnetism was known in anceint India
before the Greeks came to know about it. We find a mention of
magnet in the name of 'Ayaskanta Mani' and its properties
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5000 years ago in the Mahabharata, Santi parva (211.3). There
it is mentioned that as a lifeless piece of iron is attracted to the
magnet, similarly, when the body is born in a particular
species, a concerned creature is automatically attracted to the
natural instincts, temperament and qualities attributing that
species.

MG IRIRRBTITAT feadT g |

WIdedol 9Idl Jga-aauiged | | Hel. emf<aud 211.3

‘bhidravatyayaskantamayo nischetanam yatha |

svabhavahetuja bhava yadvadanyadapidrsam I/

Vaisesika Darsana (5.1.25) which dates before
Mahabharata period (3101 BC) also makes the mention of
compass needle and says that the motion of compass needle is
due to invisible cause, which cannot be defined as per any
rules of physics.

AR ARG hRUIGH |
manigamanam suchyabhisarpanamadrstakaranakam |

According to Rasarnava (12th century AD), there are five
basic varieties of magnet. They are bhramaka, chumbaka,
karsaka, dravaka and romakanta. These five varieties are
further devided into 6 sub-varities each like single faced, two
faced, three faced, four faced, five faced and multi-faced. All
these thrity varieties are avalable in 3 colours-yellow, red and
black. Thus by the time of Rasarnava, 90 varietes of magnet
were known and used by Indians.

YD gD g HYD GIddh o |

Td Igfae wI JHBI ° GIHA | |

Tehigag: TR |

UId BT qAT I WA YAE, YR | | IAT01, 6.40.41

bhramakam chumbakam chaiva karsakam dravakam tatha |
évam chaturvidham kantam romakantam cha
pamchamam I

ékadvitrichatuh pamchasarvatomukhametat /|
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pitam krspam tatha raktam syat prthak prehak Il

From the foregoing discussion, it is evident that magnet
and magnetism is the discovery of Indians much before the
people in other parts of globe came to know about it.

Heat transfer

Mahabharata scientists were aware of the principle that
heat is normally transferred from a high temperature object to
a lower temperature object. Heat transfer changes the internal
energy of both systems involved. Quoting the statement of
King Janak before Yudhisthira, Saunaka says, when mind is
disturbed, body is also grieved, like the hot ball of iron if put in
the water pot heats up the water too.

O 2 g8 TRIRGUAR |
371: fAues qwi- frEraveffarasy | 78l 99 Ud 2.25

manasena hi duhkhena sariramupatapyate |

ayah pindena taptena kumbhasamsthamivodakam |

Electricity

Electricity is considered as the greatest invention in history
because it opened people up to a whole new world. Without
power, the world would never be able to innovate. Also as
time goes on people continue to expand this invention and
innovate it. Most inventions would have never happened
without electricity. Since it was invented, most inventions were
based on it and it was used to help create the invention.
Electricy is is not the invention of modern world, but ancient
Indians were the first inventor of it. In the Vedas, electricity
has been mentioned by the name Indra. The word Vidyuta is
also used for the same. We also find the mention in Agastya
Sarihita regarding the method of generation of electricity
and constructing electrical batteries. The relevant reference can
be quoted as under:

FRITY HUAAYT TS G |
BIEARERIAIT =reTh aﬂmﬁﬁr |
SHITCI AU URGTesIaawid: |



http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/heat.html%23c1
http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/temper.html%23c1
http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/inteng.html%23c2
http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/inteng.html%23c2
http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/inteng.html%23c2
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ARSI ol TS s | |
SATSTAMISRE GOy argy |

Td AT BRI FANTB R | |

sansthapya mrnmaye patre tamra-patram susanskrtam
chadayec chikhigrivena ca ardrabhih kasthapansubhih

dastalesto vidhat parad acchaditas tatah
safyogat jayate tejo mitra-varuna-sanjitam

anena jalabharigo’sti pana udanesu vayusu
evam Satanam kumbhanam saflyoga karya krt smrtah.

"Place a well-cleaned copper plate in an earthenware vessel.
Cover it first by copper sulfate (shikhigriva) and then moist
sawdust (kasthapansu). After that put a mercury-amalgamated
-zinc (parad dcchadita dast) sheet on top of an energy known
by the twin name of Mitra-Varuna (cathode and anode).
Water will be split by this current into Prana-vayu (oxygen)
and Udana-vayu (hydrogen). A chain of one hundred jars is
said to give a very active and effective force to make a
battery bank ((karya krt))."

Further it is stated that

IR H T TG AT |
Sar: Wergea feuld—arere—ara |

vayu-bandhak-vastrena nibaddho yana-mastake.
uadanah svalaghutvena bibharti-akasa-yanakam.

"That is to say this energy can be used in extracting hydrogen
(udana-vayu) from water and then the same, being lighter
than air can be used in the operation of an aeroplane."

Apart from this, the Atharvaveda (20.7.2) refers to two
arms of electircity. These two arms are nothing else but two
charges of electricity i.e. positive and negative along with its
friendly and destructive use. The mantras goes like this.

9 AT Fafd gRI fI¥e qrgaiserar | aife @ gAsraeid | |

nav yo navatim puro bibheda bahvo ’jasa.
ahim ca vrtrahavadht.

Electricity, which breaks, by the energy of its arms (i.e.
positive and negative currents) the 99 cities called bhogas in
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the Vedic terminology (so-called elements known to modern
scientists), destroys the cloud, which makes clouds
precipitate, the source of energy and power.

In the Mahabharata, we come across an Akhyana related to
Astavakra which refers to a debate between King Janaka and
Astavakra. In this debate Janaka pose a question to Astavakra
with reference to atmospheric electricty as, who (electricity)
remains united like two mares (+ve & -ve charges) and falls
from sky like falcon? Which of the devas conceive them and
both of them make whom to deliver?

asd 59 AgH U fedmT |
HITANHATERT T4 JYIgea 4 | | HeT. gud 133.26

va've iva samyukte syenapate divaukasam |

kastayorgarbhamadhatte garbham susuvatuscha kam I/

Astavakra gives reply: O Rajan! let them not fall upon even
on the residence of your enemies. They are driven by wind and

clouds conceive them in their womb and both of them make
clouds to deliver (rain).

A W A A S SIS e |
IAARRRITT T4 GYaqed o | | 78l aud 133.27

ma sma te te grhe rajamchchhatravanamapi dhruvam |

vatasarathiraganta garbham susuvatuscha tam I/

In the above description of atmospheric electricity two
mares signify -ve and +ve charges. Not only this, the above
description also shows that ancient Indians were very well
familiar with the process of rainformation from clouds, i.e. the
rain is formed by the neutralisation reaction process between
the -vely charged clouds and +vely charged clouds or -vly
charged clouds and neutral earth. For deatils on 'Vedic science
of Rainmaking', see 'Vedic Meteorology' a book written by
the present author.

According to the Rgveda (1.16.5), the electricity is hidden
in the water and when it comes out, it spreads light and
provides energy. Rgveda (1.85.5; 188.1) describes the use of
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electricity in weapons and telegraphy. The word Vidyut is used
to denote electricity in Vedas. Electricity can be generated
from energy (RV. 1.45.5). Electricity protects people and
should be used as destructive energy against wicked persons
and enemies with the help of weapons, which work on
electricity (RV. 1.86.9). A scientist who knows the nature of
Time and all the properties and characteristics of electricity can
accomplish his/her work very fast (RV. 1.95.8).

The Atharvaveda® covers electricity as one of the most
exciting topics. It discusses a detailed description of valuable
applications that harness and utilize this immense source of
energy. Some of the applications described include important
specifications for a control system that harnesses the intense
power of electricity for use as a deadly weapon, utilization of
hydroelectric power for manufacturing, and the fission
properties of electricity.

Vedic Scientist Rao Sahab Vajhe* has classified electricity
into 6 types based upon the ancient treatises like Agastya
Sanhita. They are as under:

1. Tadita: produced by rubbing two silk cloths

2. Saudamini: Produced by rubbing two jewels

3. Vidyut: Atmospheric electricty

4. Satakumbhi: Electric current produced by cells
5. Hradani: Stored electricity

6. Asani: Electric current created by magnet

On the basis of foregoing discussion, it can be inferred that
ancient Indians studied deeply all kinds of electricity and
applied it for their benefit.

Electric bulb

83 See for detail, Engineering and Technolgy in Ancient India, Ravi prakash

Arya, Indian Foundation for VVedic Science, 2020. (P:154)

® P.V. Hole, Machines in Sanskrit Literature.
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From the references in the Mahabharata, we are given to
understand that electric bulb or lamp was in use in ancient
India. It was called 'Nivata dipa' i.e. 'lamp or bulb burning on
non-reactive gas'. The references are cited below:

T <A1 fHareeel AR Saerd g |

TR TG+ <9 UT9ToT Sq foeeret: | | Hel. eni~iud 46.6
yatha dipo nivatastho nirimgo jvalate punah /

tathasi bhagavan deva pasana iva nischalah I/

Just as lamp bruning on non-reactive gases does not flicker,
similarly, O Bhagavan, you are stable like rock.

TR0 G IS I W G U |
raTa a1 Jorr ST STREE! T BRI | | HEL T ud 246.11

laksapam tu prasadasya yatha svapne sukham svapet |
nivate va yatha dipo dipyamano na kampate I/

Just as lamp bruning on non-reactive gases does not flicker,
similarly non-fluctuation is the sign of stabilized mind.

This 'Nivata lamp' was nothing but modern day bulb
burning on non-reactive or inert gases.

In Mahabharata, we come across a reference of a city
lighted by 6000 lamps buring on 'hrad' (electricity stored in
cells). I quote the refrence below:

STeT2eR¥] &edl dri-ad ¥ R Ufd |
qRATGTH BT YCHEHLAESH | | Hal. 314,94 154.14

Jalesvarastu hnatva tamanayat svam puram prati |
paramadbhutasamkasam satsahasrasatahrdam I

Varuna brought her to his city lighted by 6000 lamps or
bulbs burning on electricity stored in cells.
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