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DIACRITICAL MARKS FOR ROMAN RANSLITERATION OF

DENAGARI SCRIPT
1. Short Vowels
- A a ER A 3-U, u ® - R -1
2. Long Vowels
AM-A,a  S-1,1 $-0,8 U-Ee 3-00
Q - Ai, ai 3ﬁ - Au, au
3. Anuswra and Visarga- 37 - l - H, h
4. Non-aspirant- S
5. Consonents
%- K, k g -Khkh TT-Gg H-Gh gh $-Nn
T-Cc ¥ -Ch,ch ST-J, - Jh jh S-N i
<- Tt 3 - Th,th € -D,d ©-Dh,dh T - N,n
q- Tt g - Th, th §- D,d Y-Dhdh T-N,n
q-P,p T -Ph, ph §-B,b Y-Bh,bh H-Mm
q-Y,y -R,r o -Ll qd-V,v
M- S8 Y -S,s q-Ss & - H,h

6. Compound letters® - Ks, ks
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THE VEDA AND THE CONCEPT OF 360 DEGREES OF ANGLE® @ CIRCLE

- DR.M.L.RAJA, M.B,, B.S., D.O},
INTRODUCTION

It is well known that each circle has 36G8f angles. But why 36@ Why not 400 or 500 to
make calculations easier? What is the basic cormnd this computation of 36@f angles for a
circle? Who first, when and in what text, developieid concept? When we analyse and go in-depth
into these details, we will astonish to know thejinty knowledge and the wisdom of the Rishies of
our Motherland, Bharat.
THE VEDA

We all know well, the Veda are the oldest scripsuin the whole world. In Hinduism, Veda
are worshipped as Anadi and Sanatana. That meathes &fe eternal. Veda, as we know, are full of
knowledge and wisdom. Veda, the Sanskrit word @erifrom the root, ‘Vid" which means, ‘to
know, to learn’. Hence, a thorough study of Vedd mot only guide us spiritually, but give us the

most modern scientific knowledge also.

RG VEDA

Rg Veda Samhit1% Mandalam 164 Suktam (Hymn) 48" Mantram (verse) revedls

3R UEAvEsREG  AMUT FRAE F 3 adftewhd |
s B 9w aistar ufed Jere ||

Dvadasa pradhaya cakramekam imi nabhyni ka u tacciketd

Tasmitakam tréata na Sankavo'rpitah sastirna cadcaksah ||
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Meaning : Dvadasa — 12; Pradhaya — the arcs of eelvkhakram ekam — one wheel; trini-three;
nabhyani — axles or hubs or centre part of the WHeisata shashtirna — 360; Sankava — spokes of
the wheel; Calacalasah — movable and immovable.aft® are twelve, the wheel is one and three
are the axles. Who indeed knows it? Within it eoélected three hundred and sixty spokes, which
are as it were movable and immovabBle.

RG VEDIC DESCRIPTION OF ECLIPTIC AS ONE WHEEL

WITH 12 ARCS & 360 SPOKES

)AHC

""" (12-PRADHAYA)

SPOKES-360
== > (SUN RAYS)

ECLIPTIC-1
=R o Ais =P (WHEEL »
CAKRAM)

1,2,3....- 12 ARCS

FIGURE - 1

FurtherRg Veda Samhit1% Mandalam 164 Suktam (Hymn) 11" Mantram (verse) reveas,

FRRIR A6 TR afd @k IR agae |
A T I YA I W W fowiavE awpr 1
Dvadasaram nahi tajjaaya varvarti cakram pari dyrtasya |

A puta agne mithudso atra saptasatani vimsatisca tasthh ||
Meaning : Dvadasa — 12 ; Mithunaso putra — sommirs; Sapta satani vinsati — 720;
The wheel of law (Sun) with 12 arcs goes round ssuhd the Heaven. It is not indeed to be
decayed. Here stand, O Agni, the seven hundredvastdy sons in pairs.
The astronomical events happening in the celespalere are expressed beautifully and

poetically in these verses R Veda Samhit The celestial pathway in which the Eartiorees
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round the Sun, with respect to the fixed starshefdky, is called the Ecliptic. The ecliptic, thbug
frequently drawn as circular, is an elliptical patty (0.0167/ 1 of Ellipse), encircling the Sun. The

above-mentioned verse By Veda views this same ecliptic as a wheel havib@its, 3 axles and

360 spokes and mentions it as cakram ekam - onelwhe all know that the Earth revolves round
the Sun, in a unidirectional motion, in the ectipfThis means that the Earth’s position in thepsicli
will vary with the time. For example, at each Ssariithin a year, the Earth will definitely be at
different positions in the ecliptic with respecttte fixed stars. If the light rays of the risingr§
reaching the Earth in the morning, are imaginedpkes of a wheel, then there will be as many
number of spokes, as the total number of Earth&tipos at Sunrise, in the ecliptic which in tuis,

equal to the total number of Sunrises in a year.

SUN RAYS AS SPOKES OF A WHEEL

EARTHAT <---==""""p/2

THE PERIMETER : IN THE ECLIPTIC

AT VARIOUS
PERIODS OF
TIME IN AYEAR
DUETOITS
UNIDIRECTIONAL
MOTION

SUN RAYS
REACHING THE
EARTH AS
SPOKES OF A
WHEEL
SUN NEARLY
AT THE i ECLIPTIC
CENTRE JAETEPP > (PERIMETER OF
THE CIRCLE -
FIGURE - 2 WHEEL)

The verse 1-164-48 &g Veda mentions that there are 360 spokes foraeswheel — the
ecliptic. So in turn, it means that there are 3@0r8es in a year. Bya siddlanteh reveals

“Udayad Udayam bhanor bhami Savanavasarah”* It means that Savana dina (one day) is the

interval of time between one Sunrise and the nersecutive Sunrise.So if there are 360 Sunrises

in a year, then it means that there are 360 days year. ThusRg Veda expresses that there are 360
spokes for one wheel, which in turn means 360 ftaysne year. The 12 arcs are the 12 divisions of
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the perimeter of this wheel (ecliptic), which demdtite 12 months of a year. The 3 axles denote the

three double seasons of one year.

So in the fore mentioned versesRy Veda,

1. One wheel denotes the ecliptic — the elliptcedéstial pathway of the Earth, encircling the Sun.
2. Twelve arcs denote 12 divisions of the perimeféhe wheel and 12 months of a year.

3. 360 spokes denote 360 days of oaeaBa year.
4. 720 children in pairs mentioned in the verse54-11 ofRg Veda denote 360 day time and 360
night time in pairs making a total of 720, thaB&0 days of one#@vana year.

Taittiriya Samhitof Krsna Yajur Veda (7-5-1) also gives the same view ardtions 360

stotriya (verses) for recitation for 360 nightsaofear (samvatsar&)The calculation of 360 days for
one savana year has its base in the Yuga calacwdatiad is calculated by observing the heliacal
rising of the stars of the ecliptic.
HELIACAL RISING OF THE STARS

The rising of any star in the ecliptic in the easthorizon, early in the morning, just before
the Sunrise is called Heliacal rising of that parar star.

HELIACAL RISING OF THE STAR
STAR RISES JUST BEFORE THE SUN RISES INTHE EAST

Qaﬁ

o mm » ECLIPTIC
\ .==3 EARTH
180° . ®
* o
s t.-> EARTHS
STAR ROTATICN
IN THE ONITS AXIS
ECLIPTIC (DAY AND
NIGHT)

FIGURE - 3

270°
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This heliacal rising of any particular star of tbdiptic, will happen only once in the whole
year. The particular day of the heliacal risingle# star has been given a special importance incVed
rituals. Taittiriya Bahmara (1-5-2-1) mention$ about the heliacal rising of the stars and this
particular verse is repeated even to-dayPasyaha Vacana’ the purification ceremony, preceding the
commencement of all important religious ceremorkestar, which rises heliacally to-day, will rise
in the eastern sky, at about four minutes earhernext day. This is due to the revolution of the
Earth round the Sun in the ecliptic, at the velpat about 1° per day and to cover this extra 1°
revolution of each day, the Earth has to rotateaekt in its own axis every day, which requireg&xt
four minutes of time. 360° rotation of the Eartquies about 24 hours i.e. 24 X 60 (1440) minutes,
hence for 1° four minutes (1440+360). The periodoé revolution of the Earth round the Sun is
one year and the rotation of the Earth on its owia the cause for day and night. Thus, in one month
— 30 days — it rises (30x4) 120 minutes - 2 hoarsiez. In the same way in 6 months, this self same
star will rise in the east in the evening in ouitlele, immediately after the Sun sets in the wibstt

is 12 hours earlier the Sunrise of the next days Ehcalled Acronycal rising of the sthr

ACRONYCAL RISING OF THE SAME STAR (6 MONTHS AFTER)
STAR RISES JUST AFTER THE SUN SETS IN THE WEST

90°

STAR IN THE
ECLIPTIC

A = = = =>» ECLIPTIC

EARTH AND
ITS ROTATION
ON ITS AXIS

(DAY AND NIGHT)
FIGURE - 4

270°

In this manner, after another 6 months, that ig, foil year after its heliacal rising, the self sastar

again rises heliacally in the east, just beforeShe rises. Our ancestors counted the total nuofber
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Sunrises between the two consecutive heliacalgssof the self same star of the ecliptic, that is
during Earth’s one full revolution round the Sumattis in one full year. It was found, that there a
ordinarily 365 Sunrises during this period. Outtliése 365 Sunrises, based on Yuga calculations,
only 360 are taken as the days of one savana year.

YUGA CALCULATIONS
Aryabhatiya of Aryabhata (kalakriya pada - verse 7) says,

Jood A= R Begol vata e |
e geeno foed @ fafiqeq ||

Ravivakam nanusyam tadapi trifad guram bhavati pitrayanj

Pitrayam dudasa guntam divyam vagam vinirdstam ||

A Solar year is a year of men. Thirty times of tlésa year of Pit Twelve times a year of Riis a

Divine year or a year of Gods. That is 360 yeanmeh and one year of Gods are equal.

Sisyadhivrddhida Tantram of Laitarya in its 3% and 7' verses of Prathamo’dayah of

Madhyagrahdhikarah, says that 432 multiplied by 10,000 gives the nembf years in a yuga
(43,20,000 years). 1,55,520 multiplied by 10,000egi the number of solar days in a Yuga
(155,52,00,000). Hence in one year there are 3§86 (565,52,00,00643,20,000 = 36O¥J Sirya

Siddantah reveals “Divybda’ as one year of Gods of Heaven which is equa@@0 of our solar

years11 Our one year is equal to one day of GbtisGod’s one year thus contains 360 days. Thus
the civil or Sivana year consists of 360 days and 12 months da$8 eachh? *The number 360 is
common in terms of days of one year for Brahma, sGaxad men according to Yuga Calculations.
But the actual duration in each case varies, ambisequal. Further, in the case of men, the year

computed with A. 360 days is Civil #8ana ) year, B. 365.242190 days is Tropical ySayana

Sauravaga ) C. 365.256364 days is Sidereal yearadina Sauravaa) and D. 354.36706 days is

Synodic Lunar Year. Besides, Particle Physics alBvethere exists Symmetry Breaking

Phenomenon. Thus, there is no absolute 100% symmestead a very slight asymmetry usually
exists in Nature. Hence the duration of the Eant&islution round the Sun is not exactly 360 days,
but of 365.242190 days.

Besides, out of the 365 Sunrises betwiernvito consecutive heliacal risings of the selfesam
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star, only 360 are computed as the number of dags® Sivana year. The remaining five days are

meant for conducting PancatR Yajna to complete the seasons. As there areS8@ises in one

year, if we calculate only 360 days for one yehe $easonal periods tend to vary in the coming
years. In order to ensure that the seasonal petwof| in the same months of all the forthcoming
years, our ancestors conducted this yajna, for flights at the end of every savana year. After

completing this Yajna for 5 days, th& @ay is calculated as thé'Hlay of the next savana year.

Krsna Yajurveda Taittiya Samhit 7-1-10 reveal$ that 5 days are required over and above the

savana year of 360 days to complete the seasodisgaspecifically that 4 days are too short and 6
days are too long.

360 DEGREES OF ANGLES OF A CIRCLE

The Earth revolves round the Sun, in a unidireetionotion. Every day, it moves forward a
little, from its previous day’s position at the peeter of this wheel (the ecliptic). Thus, the Bart
will be at 360 different places at Sunrise, witBpect to the fixed stars, in one savana year of 360
days. The rays of the rising Sun, reaching thehBarthe morning, resembles and can be expressed
as the spokes of a wheel, with the Sun nearlysatahtre and the Earth at the perimeter. So, there
will be 360 spokes of rays of the rising Sun reagtthe Earth, in the mornings of one savana year of

360 days.
SUN RAYS AS SPOKES OF A WHEEL

EARTH AT <

THE PERIMETER .,' *  INTHE ECLIPTIC

AT VARIOUS
PERIODS OF
TIME IN AYEAR
DUETOITS
UNIDIRECTIONAL
MOTION

SUN RAYS
REACHING THE
EARTH AS
SPOKES OF A
WHEEL

SUN NEARLY
AT THE .. ECLIPTIC
CENTRE R > (PERIMETER OF
THE CIRCLE -
FIGURE - 5 WHEEL)
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Thus there will be 360 spokes, from tha 8inich is nearly at the centre, to the Earth at th
perimeter of the wheel (ecliptic), during Earthisedfull revolution round the Sun (in one full cegl
Then each spoke is calculated as one unit of amfigleeasurements for this circle — the ecliptic.
Since there are 360 spokes for this one wheele tivél be 360 units of angles of measurements for

one full circle. This is what exactly, thegg Veda verse 1-164-48 had already revealed. In our

Nation, ‘Amsa’ is the unit for the angle of measuemts of a circle, whose modern equivalent is
degree. Thus, the concept of 360 degrees (Amsahgies for a circle had its origin kg Veda
itself.
TIME MEASUREMENTS

Not only this, but the other time mea&snents in our Nation, is completely scientific asd
based on the angular distance covered by the Bartavolving round the Sun in the ecliptic, in that

particular time.

Aryabhatiya of Aryabhata (kalakriya pada - verse 1 & 2) mentiols

g9 gRY HETERE g ved § A |
yfedrean feowr witewd foAieshT el ||

Varsam dwdasa nasastriméad divaso bhavet saasastu|

Sastir nadyo divasa sastisca viradika nadi ||
TR witefdfem el wea a1 wom |

Td HTACHIT AT T | |

Gurvalgrani sastir vinadikarkst sadeva v pranah |
Evam Kilavibhagah Ksetraviblagastath bhagaat ||
Meaning:- A year consists of 12 months. A monthststs of 30 days. A day consists of 60 nadies. A

nadi consists of 60 vinadikas. A vinadika is egoaithe time taken by a man in normal conditions in

pronouncing) 60 long syllables (with moderate flofwoice) or (in taking) six respirations. This is
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the division of time. The division of a circle (tleeliptic) proceeds in a similar manner from the

revolution.

Vatesvara Siddhnta and Gola by Mesvara mention® in the &' sloka of Bhagananirdeh
of Madhyagatyadhiieah (1 Adhyayah of 1°' Adhikarah) as “Six Asus make one sidereal pala, sixty
pala make a ghi&a. Sixty ghaika make a day. 30 days make a month, and 12 tifntbsit, is a year.

The divisions of the circle too have been definedhie same manner as those of time, excepting

those up to asu”.

The Time Measurements The Divisions of a Circle
1 Sivana year - 12 months — 360 days 1 Reiowoiut - 12 rasis (Pradhaya, sign)
(Circle, Bhagana) 360 Amsa (Deg)ee
1 Month - 30 Days 1 Rasi -Afisa (Degrees)
1 Day - 60 Ndi (Nadika, 1 Amsa - 60 tagKala-minutes)
ghéka)
1 Nadi - 60 Vimdika (Vighatika) 1 Lipta - 60 Vilipta (Vikala
Seconds)
1 Vinadika - 60 Gurvakshara 1 Vilipta - 60 Tatpara (Thirds)

(Long syllables)

Thus the time division in our Natiorbigsed on the angular distance covered by the Barth
the ecliptic, round the Sun, in that particulardirfror example, one year is the time requiredHer t

Earth to complete 368Qone full circle), one month for 3one arc-rasi-sign), one day fdt (amsa-

spoke), 1 adika for 1’ (lipta-kala), 1 vimadika for 1' (vilipta-vikala) and 1 gurvakshara fo' {third-

tatpara) of angular distance, in its revolutionmthe Sun in the ecliptic.

Circle 1 circle (360 | 1 Degree (60| 1 Minute (60 | 1Second (60 1 Third-
degrees — minutes — seconds - thirds- (1 Tatpara)

Measurements Amsa) Lipta) Vilipta) Tatpara)

Time 1 Savana year lday(60 1 Ghatika (60 1 Vinadika (60| 1Gurvakshara

Measurements (360 days) ghatika) vinadika) Gurvakshara)

10
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AstonishinglyAryabhatiyam reveals in the above mentioriémka 1 &2 of 3% Adhyaya, that

the respiratory rate of men is 15 per minute @irations per Viadika and 2% Viadika is

equal to 1 minute, so, 2% x 6 =15)c&rrelated it with the Natural event i.e. the revolition of the
Earth round the Sun in the Ecliptic. The modern Medical Text Books confirms this faeor
example, 1. Review of Medical Physiology — A terbk of Human Physiology studied in Medical
Colleges worldwide and authored by William F.Gampobl/niversity of California mentions the
normal respiratory rate of human beings as 12 dbnpnute, 2. Hutchison’s Medical Text Book

mentions it as 14 -18 per minute and 3. Text Bobkluman Physiology by Sarada Subramanium

gives this value as 14-20 per minute. Hence, theevaf Aryabhata is not only correct scientifically

but also it correlates with the natural event & Farth’'s revolution round the Sun, which is sill
future concept and approach in modern science.

CONCLUSION

From the above table, we can able to concludethieae is an exact confluence of the spatial
distance in the ecliptic travelled by the Earthténunidirectional motion and the time measurements
developed in our Nation. This is completely sciégntitotally based on the angular distance covered

by the Earth in the ecliptic and the time requii@dthat.
Thus, the time space and the direction con¢Bit Desa Kala Vardhamana) of the most

modern science and the concept of36Dangles of a circle had been developed scieatifi and
applied in the day-to-day life, by our ancestan the remotest antiquity itself and this agpias

fully revealed by Veda which are Adi and Saatana.
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