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XXX, An Account of the Bramin’s Obfervatory at Benares.

By Sir Robert Barker, Knt. F. R. S.; in @ Letter fo
Sir John Pringle, Bart. P. R. §.

S IR,
Read May 29, T)EN ARES in the Eaft Indies, one of the
777 B principal feminaries of the Bramins or
priefts of the original Gentoos of Hindoftan, continues
ftill to be the place of refort of that fe&t of people;
and there are many publick charities, hofpitals, and
pagodas, where fome thoufands of them row refide.
Having frequently heard that the ancient Bramins had a
knowledge of aftronomy, and being confirmed in this by
their information of an approaching eclipfe both of the
Sun and Moon, I made inquiry, when at that place in
the year 1772, among the principal Bramins, to endea-
vour to get fome information relative to the manner in
which they were acquainted of an approaching eclipfe.
The moft intelligent that I could meet with, however,
gave me but little fatisfaction. I was told, that thefe
matters were confined to a few, who were in poffeflion
of certain books and records; fome containing the myf-
teries
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teries of their religion, and others the tables of aftro-
nomical . obfervations, written in the Skanfkirrit lan-
guage, which few underftood but themfelves: that they
would take me to a place which had been conftructed for
the purpofe of making fuch obfervations as I was in-
quiring ‘after, and from whence they fuppofed the
learned Bramins made theirs. I was then conducted to an
ancient building of ftone, the lower part of which, in its
prefent fituation, was converted into a ftable for horfes,
and a receptacle for lumber; but, by the number of
court-yards and apartments, it appeared that it muft once
have been an edifice for the ufe of fome public body of
people. We entered this building, and went upa ftair-
cafe to the top of a part of it, near to the river Ganges,
that led to a large terrace, where, to my furprize and
fatisfaction, I faw a number of inftruments yet remain-
ing, in the greateft prefervation, ftupendoufly large, im-
moveable from the fpot, and built of ftone, fome of them
being upwards of twenty feet in height; and, although
they are faid to have been erected two hundred years
ago, the graduations and divifions on the feveral arcs ap-
peared as well cut, and as accurately divided, as if they
had been the performance of a modern artift, The exe-
cution in the conftrution of thefe inftruments exhibited
a mathematical exactnefs in the fixing, bearing, and

fitting
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fitting of theifeveral parts, in the negeflary and fufficient
fupports to the very large ftones that compofed them,
and in the joining and faftening each into the other by
means of lead and iron. -
“The fituation’ of the two large quadrants of the 4in-
firument marked A in the finit plate, whofe radius is
nine feet two inches, by their being at.right angles with
a gnombn at twenty-five degrees elevation, are thrown
into fuch an oblique fituation as to render them. the moft
dﬁﬁcult,;not onlyto conftruct of fuch a magnitude, but to
fecure.intheir pofition for{o long a period, and affords a
friking inftance of the ability of the archite& in their
conftméj:ion; for, by the fhadow of the gnomon thrown
on the.quadrants, they do not.appear:to have altered in
the leaft from their original pofition; and fo true is the
ine of the gnomon, that, by applying the eye to a fmall
iron ring 'of 'an ‘inch diameter at one end, the fight is
carried through three others of the fame dimenfion to
the extremity at the other end, diftant thirty-eight feet
eight inches, without obftrution; fuch is the firmnefs
and art with _Whiéh this inftrument has been executed.
This performance is the more wonderful and. extraor-
dinary when compares with the works of theartificers of
Hindoftan at this day, who are not under the immediate
direction
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direction of an European mechanic; but arts appear to
have declined equally with {cience in the Eaft.
Lieutenant-colonel ARCHIBALD CAMPBELL, at that
time chief engineer in the Eaft India Company’s fervice
at Bengal, a gentleman whofe abilities do honour to his
profeflion, made a perfpective drawing of the whole of
the apparatus that could be brought within his eye at
one view; but I lament he could not reprefent fome very
large quadrants, whofe radii were about twenty feet,
they being on the fide from whence he took his
drawing. Their defcription however is, that they
are exaét quarters of circles of different radii, the
largeft of which I judged to be twenty feet, conftructed
very exaétly on the fides of ftone walls built perpendi-
cular, and fituated, I fuppofe, in the meridian of the
place: a brafs pin is fixed at the center or angle of
the quadrant, from whence, the Bramin informed me,
they firetched a wire to the circumference when an ob-
fervation was to be made; from which it occurred to
me, the obferver muft have moved his eye up or down
the circumference, by means of a ladder or fome fuch
contrivance, to raife and lower himfelf; until he had dif~
covered the altitude of any of the heavenly bodies in
their paffage over the meridian, fo exprefled on the arcsof
thefe quadrants: thefe arcs were very exaétly divided into
Vor. LXVIL 41 nine
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nine large fections; each of which again into ten, making-
ninety lefler divifions or degrees; and thofe alfo into
twenty, exprefling three minutes each, of about two-
tenths of an inch afunder; fo that it is probable, they
had fome method of dividing even thefe into more mi-
nute divifions at the time of obfervation..

My time would only permit me to take down the par-
ticular dimenfions of the moft capital inftrument, or the
greater equinoctial Sun-dial, reprefented by figure a,
plate 12. which appears to Le an inftrument to exprefs
folar time by the fhadow of a gnomon upon two qua~
drants, one fituated to the eaft, and the other to the weft
* of it; and indeed the chief part of their inftruments at this
place appear to be conftructed for the fame purpofe, ex-
cept the quadrants, and a brafs inftrument that will be
defcribed hereafter..

Figure B is another inftrument for the purpofe of de-
termining the exact hour of the day by the thadow of a
gnomon, which ftands perpendicular to and in the cen-
ter ofa flat circular ftone, fupported in an oblique fitua-
tion by means of four upright ftones and a crofs-piece;
fo that the thadow of the gnomon, which is a perpendi=
cular iron rod, is thrown upon the divifions of the circle
defcribed on the face of the flat, circular ftone.

5 Figure
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Figure c is a brafs circle, about two feet diameter,
moving vertically upon two pivots between two ftone
pillars, having an index or hand turning round horizon-
tally on the center of this circle, which is divided into
360 parts; but there are no counter divifions on the
index to fub-divide thofe on the circle. This inftrument
appears to be made for taking the angle of a ftar at fet-
ting or rifing, or for taking the azimuth or amplitude of
the Sun at rifing or fetting.

The ufe of the inftrument, figure D, I was at a lofs to
account for. It confifts of two circular walls; the outer
of which is about forty feet diameter, and eight feet
high; the wall within about half that height, and ap-
pears intended for a place to ftand on to obferve the divi-
fions on the upper circle of the outer wall, rather than
for any other purpofe; and yet both circles are divided
into 360 degrees, each degree being fub-divided into
twenty lefler divifions, the fame as the quadrants. There
is a door-way to pafs into the inner circle, and a pillar in
the center, of the {fame height with the lower circle,
having a hole in it, being the center of both circles, and
feems to be a focket for an iron rod to be placed perpen=
dicular into it. 'The divifions on thefe, as well as all the
other inftruments, will bear a nice examination with a
pair of compafies.

412 Figure



604 Sir ROBERT BARKER’S Account of

Figure E is a fmaller equinoétial Sun-dial, conftruéted
upon the fame principle as the large one a.

I cannot quit this fubje¢t without obferving, that the
Bramins, without the affiftance of optical glaffes, had
neverthelefs an advantage unexperienced by the ob-
fervers of the more Northern climates. . The ferenity
and clearnefs of the atmofphere in the night-time in the
Eaft Indies, except at the feafons of changing the mon-
{foons or periodical winds, is difficult to exprefs to thofe
who have not feen it, becaufe we have nothing in com-
parifon to form our ideas upon: it is clear to perfection, a
total quietude fubfifts, fcarcely a cloud to be feen ; and the
light of the heavens, by the numerous appearance of
the ftars, affords a profpect both of wonder and con-
templation.

This obfervatory at Benares is faid to have been built
by the order of the emperor AcCkBAR; for as this wife
prince endeavoured to improve the arts, {o he withed alfo
to recover the fciences of Hindoftan, and therefore di-
reCted that three fuch places thould be ereted; one at
Delhi, another at Agra, and the third at Benares.

Some doubts have arifen with regard to the certainty
of the ancient Bramins having a knowledge in aftro-
nomy, and whether the Perfians might not have intro-
duced it into Hindoftan when conquered by that people;

but



the Bramin’s Obfervatory at Benares. 6o

but thefe doubts I think muft vanith, when we know
that the prefent Bramins pronounce, from the records
and tables which have been handed down to them by
their forefathers, the approach of the eclipfes of the Sun
and Moon, and regularly as they advance give timely in-
formation to the emperor and the princes in whofe do-
minion they refide. There are yet fome remains in evi-
‘dence of their being at one time in poffeflion of this
fcience. The figns of the zodiac, in fome of their
Choultrys on the coaft of Coromandel, as remarked by
JOHN CALL, €fg. F. k. s. in his letter to the Aftronomer
Royal, requires little other confirmation. MTr. cALL fays,
that as he was laying on his back, refting himfelf in the
heat of the day, in a Choultry at Verdapetah in the Ma-
dura country, near Cape Commorin, he difcovered the
figns of the zodiac on the cieling of the Choultry: that
he found one, equally compleat, which was on the ciel-
ing of a temple, in the middle of a Tank before the pa-
goda Teppecolum near Mindurah ; and that he had often
met with feveral parts in detached pieces. See Philof.
Tranf. 1772, p. 353. Thefe buildings and templés were
the placesof refidence and worfhipof the original Bramins,
and bear the marks of great antiquity, having perhaps
been built before the Perfian conqueft. Befides, when
we know that the manners and cuftoms of the Gentoo

religion



606 Sir ROBERT BARKER'S Account of

religion are fuch as to preclude them from admitting
the {malleft innovation in their inftitutions; when we
alfo know that their fathion in drefs, and the mode of
their living, have not received the leaft variation from
the earlieft account we have of them; it cannot be {up-
pofed they would engrave the fymbolical figures of the
Perfian aftronomy in their facred temples; the figns of
the zodiac muft therefore have originated with them, if
we credit their tradition of the purity of their religion
and cuftoms.

Mr. FRASER, in his Hiftory of the Mogul Emperors,
fpeaking of time fays, ¢ the Lunar year they reckon
¢ 354 days, 22 gurris, 1 pull; the Solar year they
¢ reckon 365 days, 13 gurris, 30 pulls, 22; peels; 6o
¢ peels making 1 pull, 60 pulls 1 gurri, and 60 gurris
¢ 1 day. This is according to the Bramins or Indian
¢ priefts, and what the Moguls and other Mahomme-
¢ dans in India chiefly go by.”

Thus far Mr. FRASER; and it ferves to ftrengthen the
argument for fuppofing that the Bramins had a know-
ledge of aftronomy before the introduction of Maho-
metanifm into Hindoftan.

Dimenfions
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Dimenfions of the larger equinoftial Sun-dial, plates

13.and 14,

Feet. In.
Length of the gnomon: at the bafe 55, 34 8
Oblique length of the gnomon ¢, e 38 8
Radius of the quadrants 24, — s 9 2
Height of the gnomon at 4, —_— = 22 3
Breadth of the quadrants f7, —_— —_— 5 10
Thicknefs g g, — — T o
Breadth of the gnomon A5, — —_— 4 6
Whole extent of the inftrument 77, =~ 37 4

Latitude of the place taken by double altitude é«zg" 10.

I.am, &ec.
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