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TLanight net be gul of place to mention hore that T
R rntrmred in writing o treatise (G- be styled. ji;"r")ﬂ]_l,sh.!.
(’hmthmmzw) contnining J'ulcs formalze, and takles basod
on the Bnglish methods of alcumhum for the guidance of
aur hmlmnth. "‘\.s 1he cost of puoht‘ﬁ,lon will overtax My
very slender means, & number of Influéntiad native gen-
tlemen et ab ]’auwnmmh Fiall some months ¢ aeo 1o con-
sider what means should be adopted o obiain- thay negessary
fands agwell as to establish s Observators to serve asa
schoal ot ‘the ‘instruetion of Hindu students desivous to
qua.hhf - pr:LcLlc‘u.] &ktrnnouw ‘On that occasion an ad-
dress {the substance of whicly is appended to. tln\ yamphlr,
iy a shehtly modiied form) was read Ly me, a Society was
fermed, of .which the Hon’ble V. Ramlencvm- 0. 8 L, was
Slictind President, 'R. Reghunatha Rao, qu., Scerchary,
nud Siv 7. Mathava Roo, €51, T. J»Ioothoosawmv Tyer,
Bs., by P. Chentsal Rao, Bsq., M. Venkatsawmy Naidu,
“Bsq, M. Bamaswamy 1 Naid, Bsq., Y. Venketramiah, Bag,,
D \ashmn gor, Esq., and other well known o'enﬂunm })L.-
camne - membem. I mvnoqﬂ‘v somrasnd :L.‘m.a uunum..uu ‘ol

native noblemen smd wealthy ‘;C‘ntluuwu i this Presidency

as wellas throughout Tndia, who are interested in the im-
provement of their felloweonn twmen, and Beg thom to join
heartily in & design. which aims at promotmn‘ a.most fasci-
nating hranch o knowicdge, “the enifivation of w hu,h
fxlthmmh nnder beqettmg difficnlties ‘and Jmpc.rfe=ct10u
NOW. £ and al wavd has been highly pnz,ed by Hindns: t,hrourrh-
ouf the cou'ntrv

To thig p‘lillplﬁt‘L is also appended a memorandum of
the times of the two next énswing solar Lchpscs {(one in.
October of this year, the other in the following Apml} fora
faw- piineipal places in Tndia, which wil shew. that caleula-
tions én modern. methods are far morz reliable than results
worked out by Sidhantis from ancient ta,blew.

I niust not conclude withoutan expression of my genu-
e grafitude to J. B, Cooke, Fiq.; the Deprity- Amonut'mi

General of Madros, a gentleman who fakes & “keen inerasb

]Tl Jl‘.shmi('ﬂﬂ'\' and len hae enen vm" mo valual}m buuuuunge-

ment and support from quarters T could not have reached
without his help,

C. I



THE TRANSIT 6F VENUR

s S0 T

1. ZPandit.—Sidbanti avaul, Namaskavam.

2. Sidkamii—Nomaskarom, Pray sib down, Whak.
is your buginess 7.

3. Pen—T have como from one of the Southern dis-
triets- T amn known there as Varuna Pandit, or as-Varuua
Jasier, . T'have Jong had a desire fo have.a talk. with yon
about your Punchangum.  If you permit me, T shall trouble
you to explaina few things and:to give some account.of the
asironomical phencinenon which you call the Tromsit,of
Verus across the Sun’s ‘dise, and whiell you say, in your
Prnchangum, will happen in ‘December: next, 43 T lLave
not found  the -subject treated in any Hindu ook on

Astronomy.,

4. -Sid—I am. gexerally very happy to talkk fo such
as aro saxious to extond their knowledﬂe of . Astronomy,
I helicve you have read the pnnupal Tindu treafises on the
sub;ech and know the true cauges of tho eclipses -of the
Sun and Moon.

5. :Pan—I have read Surya-Sidhantum, Arya-
bhateeum and Sidhanta Siromani. I know how to computc
Thithi, Natshatrarn, eclipses, conjunetions, :md other neces-
soxry maternale { {'m- a 'pnnrhnﬂggnl_ T onss mm‘h P‘lﬂlﬁhlt‘ﬂ(’d

by ihe pemq‘ﬂ_ of your pamphlet on the Total Eeki pse of
thc Sun of 1871, A Solar eclipse js causcd by the inter-
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-ventmn of the Moom between ’rhu Sun and the Earth, and
a Lunar (.-Lu]fj}n{, by the coming “of the Earth bemeou the
Fun and the Moon. Bo it is 3r1r‘ntmn€d m our Shastras.
1t iy only the ig norant who, {from the a&letroncal b'\PTbSthll

in the Bumna say that the Ser p:«\nt,s Ralu and Ketha
swallow the heavenl\' bodlefs, and after’ o time zele'lsc them,

6  Sid—I have said alittle about theTransit of V enus -
in m3 Immphlet which Lhawve reterred fo; and,i inthe chiapter
on Conjunctions of Plancts n Surya.—ﬁxdhanﬁum and’ Sid-
h'mm Sivomani, the freneral nature of- sach’ phensrnena i i3
-_cx,_plmnegl ,

- Pén.—1T have zeen what you heve stated in youx
,p‘imphleb. T n Surva-&dha,ntum &11{1 Sxdh‘mt'l. Sir omaad, i1
fhe c,haptcr., you vefer to, ﬂ; Iy aua.ted ‘thwt B]lethm Yog’um
,mct ‘Bhetha Yuthum of planets, that.is one pianet erossing
e dise of another, oceur, . But no- mentmn ig.made of the
Transibof Vohus. CYO3S the .Siil_l_l’_s'.dhc‘.,

8. Qd.—The Trensit of Venus is ‘one,of such phe-:
nomena,

9. Pan—Why is it not specially treated of in our
I)oola.s 2

- S, ———Sunplv beca.uqe our astro nomers, not having

.'wcurately dotermined the trone orblts of the pkmots, ﬂll.ll
penods &e:, could notb compiite the’ ﬁlme of bu(,h pecurrences,
‘Morgover this phenomenon is 2 vely rare ong:

1L Pan—Will you plea.se explaurhow it Is caunsed ?

12. bzd —Yos, Twill, ' The numberless stars that we
soo in the firmament, are all’ supposed to: be centres of
diffeent, Yq’ccms. They axe: of imymenge sxzeb, and ave at
very groal distances [rom encl: obher.  ‘Cux Sunis only ore
of such heavenly bodies. The Sun-and sbars are ealled
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Tala Grahms or mughty pLJ,mi.q ag - théy shine by their
own hight. ’,lu cowe 0. our oW eyat-*m, h» ]mmm*y
planets revolve round the. Sun.. Moveury.is the negrest to
the Swun, Venus comes next, then our
Earth, then Mars, J upiter and Soturn
In order. . Round spme of these again revolve chmd&l‘;f.
planets, called satellites, . The primary zmd secondary
plansts are non- lummouabudles ; therefore only those helms—
phares that are turned towards tho Sun are illaminated by
his hn*ht.

YidoFigs. T and 2.

1.3.‘ Pan—~Do the plancts revolve from- left to riglit
or from mgh{a to left aronud the Sun ?

14, SzJ —It is 1"ea,ﬂy a diffienlt ‘question fo answer:;
but T T mn +w+n give yousome idea of thie divection - ‘i\'hli‘h
{ihey wvm,,& Dy Larcfgny cheerving the staxs, you Wlil
find that they - appear to deseribe o complete revolution g
dmy (}ne of {;hem, howerver, appmns to ‘bs: stmtmnm'v'
L'Jmt st&; is Folaris. © 8 udppasz“g ¥ou shand w:ﬁh your f&ue
‘towards i, you see the north, your right i3 tlie:east; your’
left is: the west, and. your back is turned towards the. sout.h.:
Having desermmed the- cardmal pointy, lef: us watch &
pﬂanet & motien a,mong the. stms. Tt will «’renbmlly movs
an sasterly chreutmn, that is, from right fo left i yon f%.ce.
the soutl, and will iravel quxte vound the he&TeJ& unfﬂl it
reburns 4o nearhr the sanie position. The thne ’tlms oceus
pied will shew one revelution of the planet ronad: the Sup;
but Tmust; tell you thatit does not appeat t6 move anifor mhr ’
for though it usually moyes torvards the enst ab cert.mn tlme‘,,f
ib will. sl.u,ken its. pace,. beeome stalivnary, mm for _m“*-"
Jittle time will even appesr to go westward or from Jeft to
vight.: but this is only saused by tle earth’s motion in hor



orbit bemg ab sueh tinre Toster o thid of ihe planet. L
any one }'eM‘ the mwotion dastward will be gxwtlv 11 eXecess,
and’ it Lbe planet werc view °d from the fixed Sun instead of
fromr the: moving Barth, its apparent motion would be always
to-the left hand ansongst the stars and nearl} wniform,  OF
courae the motion would be contrary, <. e, left to right for
4 pérson facing the north. The path-in which a planet
MOVES I8 ca.llad ibs orbit, and the tinie it tikes fo- deseribe
one complete revolution, i is called its p@noduu f;mle. The.
dzstam(.e of Venug from the Sun is nearly 88 millions of
mxlz,:,, while: that- c-f the Bortll 15 95 mllhons The peuudu;
nm:, of Venns is 224 days 16 lmms 49 minutes and 3
second,s that of the Barth, called also: its sidereal year, 365
d&ys 6 hours 9 minutes and 10 seconds.

15‘. ‘When chts isin the hne betm een ’che Sun angd
bun, and when shc SERLE the sa,mc hm. but on the othcr
side of the: Sun, she is said. to be in: superior conjtumt.mn.
At mh.nor conmn(.tmn she. is only- 27 millions of miles
d1sta.nt Ltom the Barth. ~ Being then nearest to us, she will
appezu' hwn‘el than 'x.t ‘my -other time ; bub her buuhs half
ia: tumed away froms 118, SO that, if . we could see Jche planet
at all, it would be Lier umllumuntul side, Ttis tme that
&6 superior con_';unctmn ‘the hn':vht half of 'Venus is tarned
tow&rds us bufs shc is then163 mllhons of . mﬂes from the
Harth, and ‘appears very simall on acconnt; of this vast dis-
ta.nce ‘and also we cannob seo her owing to .hier appavent
plo\nmb}r to the Sun and his muel: stronger light.

16.  If the oxbit of Venns were in the' same plcme with
Atk

it u‘i‘ the Bm.uh, u‘ubu, at b’rt:.l')' uuenm b()ll{lln(,hlﬁil, we
shotld sce a transit of the jilanet over the Sun’s dise: Bat
the orbit of Venusis inclined to that of the Earth at ar
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sngle of v 23, The two pohits- where the orbital planes-
cross cach other are culled .Nodss:  Ab most infexior con-
_}um tions Venns:is alittle removed to the worth or soubl: of
the node, sud therefore passes above ot bolow the S, and’
s0 there is no transit ; but if Venus happens {o be, at the-
time of inferior con Jum,tmn, at or near eitber of the nodes,
_.sha will then. bs seen to or oSt ‘the Sun’s dise from east to
west as a dark spot. - This phenumeuon is-called o « ' Transit
of Venus.” The time of such owurrence: and the. pLLces,-
ont the carth’s surface, whemlh will be visible, can be dctez-’
mmed by caleulation,

17. Pan.—Can you call this an ec-]ips'e of the Sun?

18. Sid.—TYes, Fou can call it an Annulor euhpqe,-‘
if you like. : The Transit of Veﬁu,s very much resemblos
an- Anmular enlipan of the Sun- caused 1\}* the Moon, A
conieal shaduw is.cast by Veuugan and is bavned fnw‘wdws ab
the time of inferior r.‘on;uuctmn. Imasme & person standm«r_
in tbe shadow, he will not see the Sun atall; and the'Sen
will, “therefore, be ‘totally eclipsed fo him.: But i ﬂml-’
person isa little .on either side of the shadow, he will S0e .
a paxtial - en,hpco of the Sun: andif hpf
is beyory} Ebe cnd of the. conical shadow;
then he will. see an Annular en,hpse of " the Sun,’ and’ ‘the
portion obseured will d ecrease.as he recedss from Venus: L
when he reaches the R .Earth the planet’s s dise will havé chnn~

yuished so mu.ch in apparent size as to be seen onl}' as a dark
rourd spot:

Vide Tig. 3,

19. .Po*ﬂ ~~Now I know something about. the transit
5f Venue Vem say it iz a phenomenon occurrmg rarely.

When did it last happen, and when will it ocour next, after
the one in December?
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45, Sil—The intorvals thad muost elapse betwasn sne-
cessive Transits of Veuns are in the following ser les—121%
yoars, d 3-&.11@ 10353 years, § years, 1 "1‘ yc‘m. § years, ]'D.J.,
years, 8 years and so on. ‘The last, which ocenrred on June
srd, 1769, was visthlehero ; the next one, which will happer
vithe 86k of December this year, will be visible to ug,; hut
not to those in Lurope. - There will ho one in'1882 which
‘Will net be visible in Tndia, and the nest will eour 121
years after tha, vz, In A, D. 2004,

21, Pei—So this is the oniv opportunity we have
of mtnessmcr this plienomenon. 16 will . nob be “Bbtl by
three more -Tencmtmns. What are the r respective - magni-
tude;: of the Sup and 'V enus and what portion: of the
Suna dise will be darkened’ by Ve enus during her transit ¢

"7 Sid.—The diameters ufi.he-Emrr.h and Venns are
7,024 .amd 7,700 wiles, repectively ; therefore they srenearly
of the same size. The diameter of the Sun which Is Dm-
memelv larger than any planet revolving round  him is
ab&ub 882,000 miles orpeasly 111 times that of the Eax i,h'_
.md his-velmmne is 1,400,000 timos 4% oacat as that of tha
Ef.uth. The -appurent diameters of the Sun and: Vunus
ave not proporbionate. to their trme dlametels, as theu‘ dis-
t‘mcea from the Barth are different, | The farther ai.object
is, the smaller it looks. TRonghly -epeaking, the apparent
dmmct,cr of the Sun, 43 measured by 2 Micrometer; (an in-
strument used to measure small distances betwden celestind
objects) iy 32 winutes, whils that of Venus at inforier cou-
junetion will be onc minute in space. The breadth.of tho
black hum‘ at the time of iransit will; thrrefova, ha shemt 1

of ‘the Sun’s diameter,

23, Pan~Will it be visible to the naled eye?
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8, Sid—Yes. Woumust onls ¥ take care o Iﬂo ¢ ob

the Bun Lhmuoh a dak glasy; otherwise your eyés” will:
be dazzled,

25.  Pun.—What are those cuyions phenotueua, whicl,
you say in your Puschanguum, can bo seen ab fhe “time of
the-transit with the aid of a-telescope.

926, Kid.—You will see Elhe’ wliole thing’ beautifully
ihrounh a telescopé with a dmrh glasy dbfached to the
cyepiece, When the cenue of Venus iy in cont'u:t with
the Sun’s Hnb both at mwre:.s. and cgtess, the planet will
bie seeu ‘as” an indentation or break In
the Suw’s limb as shown. at a. '\mlo in
Fig. 4. V¥ enus il prcsent different. forms, “see ‘Fig. 5,
wheu ghe i is n mterna.l contaet with the sun at both mfm:ss
and egress ; thesé n»“""l“ ng f forme will Tast nnly for ﬂ.fow s(;

Vi 4and 5.

_LO]I(].S, after mhmh Venus will resume bt own shaps a3, .u;
round - spot,. The shapes oi Venus at maxess =md ewrm ‘
observed and recorded 153 ﬁ.staouomsra on prevmus owm-
sions differ from cach other very consmem,my, and this
difference was not S%tlsfactonlv aecounted for till very ]ar,ely
‘Some time back Sir G B. Alry, the *lshonomer Royal of
Exiglond; constructed an mgemous :J.ppftmtus io. Jeprescnt.
the Transit of Va:nus With a vibw to frmnmb g observers as tn
what to cxpect upon the all-unpori;ant occasion, and the-ue
‘of this apparatus shewed that the variations in the qhape of
Venus wers mere optieal: illnsions.

87, Pan—1I wish to see a tolescope. Can you fake
me fo° thu observatory ?

28, Bid—Tdo r.atﬂrr.}: Tean, Rub T will show you
the instruments in my possession. 1 Lcep some ab home
expressly for the purpose of explaining to our countrymen



8

$letr nature and uze. . Oneof them is a five fool oquatorial
f;ulescupc through "'hlch I will show vou the Moon, some
of the planots and stars Eo-night, and you can see the Sun
to-Inorrow.

29, Pan.—Last night T learnt the use of a telescope ;
andd the heaventy bodies, namely, pl r,uch:., staxs; elusters aud
nebulie, when seen through if, presented a very glonuus
appca.la,nbc. A telescope practieally’ brings a. distant object
-near to us. - J ust as a mountain whmh looks smnoth in the
distance’ prescnts a ragge ed appea,r.mce when the %pedator
ay ppr oaclies it, so oo, the’ tender crescent - of the Moon
whicli IooLcd very even and recvul'u' to the naked sye pe-
\entt,d 2 Very uncven surface whon seen through tho teles

cope. : The hornb of the erecsenﬁ whlch appeal ed qhalp
tD trhe naked eve lnnlmr} ﬂlhT‘lf‘ rrnr] jhal cnm—- -n'ln PSS, ST T |

ALULES WL un“.lllGUL

"11~1 n“ " nv A

right 5p: ots rescmbling slus were seen. Near the conc‘w
511m of the exoscent ¥ saw mmethmg lesembhng the eye n
a peacock’a tail, bubblcs of water 'Lml cmrled eotton. . The
pl.,ncﬁ:s,: which when - seon Will the rhmea eye, msembled
ls ars; appeare red with well- dbﬁned Trbs through the teleseopu.
‘Memur’,r ‘and Vonus. were of a cresoent- shape, and T Wab'
'dehohbuu to see Jupiter with hm belts and iom- s‘\.telhte
and Saturn with his heauntiful rmo 5, ’ﬂ m you plense <how
me the un with the tclescope,

Sid—Well, 1 hmre DOW pomtsd the felescope
{o the Sun, ond you ean look ab him, bt mlxo cara to look
through the datk glass; otherm& e you will tjure your sight,

5

31" Pan—Ah! T sce alarge spot on the surface of
.the FSUIL Ib Lh(‘l‘t any Tean gid: nf. ‘l‘ enuu nour ?

32. Sd—Thero is none now. Yon will see somo
Brore, it youw obsexve carefully, These arc spots on il
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Sun’s sudage, which vary {rom time to twe hotl-in number
"md 1 sigo. They are of very irregular shape, with perum-
bz qmund thom.  The black spot which will hLe seen on
the ‘Suu at the time of tirg, Transit of Veuns mﬂ appens
wmch bl'mer and will be perfeetly round mth well-defined
[n{,(-h{l‘uk edﬁ es.,

33.. Pcm ——Bv the bye, T can see that biz spot with
the maked eye, T alxall Tneagure its dlametel ity thc
Imcrometm as you have t‘xub-ht me to do I ﬁnd it is 282
smonds in qpace JIf as V(’ﬂl say; & he rlumetez of VPmIS i3
G0, second&. it mmt bu tmce ag Lutre aa ﬂns and one czm
easily sco thc ensuing tr &Dhlﬁ mﬂmuu the m(l of a tel{zs-
cope, hut the ‘day must be fine, Y, ou say, in yom' pzmlphlc(;
on. the Solar Belipis of 1871, that Eulopeam were making
grand- plepamtmns o oh.clve bhe anproachmcr Trzmqt of

’T_Tnnﬂu TQ !]‘ 01'1\\11‘11 “-‘n\'

il

= r: Iy 3,
o, Jh, ,_‘..‘-.L{. o1 uu:.meu_} L-JJx.l!.l Lnb‘}' j_’uu

Themselies t0's0 much tvouble’ and experise ?
34 Sid —-huwpems tvcnemlh' piﬁ; theiy; money to

A1 N'\(\f“ A
Tor ' b “.“se' Vs wesado ay AF pewtain

4 O IDUse Bop. SUPPOSE. nhum ﬂu.. }_hm.uw.}.
pwlﬂe who hyve constructed so many thounsatids of miles of
Railway, and who. ha"e almost apnililated (stanpge 'by mm)u
of .the. Blectnc .Eeleoraph awill” spend milliony of- fupess
morely- ﬁg,sa.tn»f 'then' Cl’.l‘lOS]ty They expect much: pmcbh:f
pal gnod to resilé from the. obsa,rmﬁmna of the approaching
transits as thoy f tenish the hest méans we have of ageuratoly
determining the parallax of the Sun, and henee the distan-
ces' dand dimensions of the Suh sad’ the pla,net

35, Pan~—You said Ehatthe distance of the carth. fron
the Sun was 95 milliond of miles, and e (h':{;mceb of the
othor pl-mets fue also cletmmmed ls not uhIS sumclcnt £

"% This i3 the w-tn-ﬂ messuroment - iako.u by tha An&htn- of 2 .~prrt an
o <um whmh wis visilile fu Eho m\kcr] eye ob the morning of 20h

RET Y3

2
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36, Sid—Only the approximate distances are Luow i
'Thb Inst tmnsxi of Venus oecurred 103 years ago. Tha
instruments that werg then used were inferior ‘ia Tbeth sus(,
and” quality fo those we now possess;. thernime thie
observation made with such instruments could notbe very-
-aceurate.  With the delicate mstmnente; now it use'we, can
Frid out with- very great accurdey tlm drstm(,bs and wag-
'mtudus of “the planets and sa.te.,lhtes tha,u the caluulatcd
1}0311:10115 of plancts cotrected. for ‘cln, peri.mbmtmns which
they “prodoce’ upon ench’ athu- will" agree. with ‘actual
obsew‘ttlon. 1t is for this yeason ﬁnﬁ they are aliout
{o:spend suclt 40 CrioTmons sum of money.

87, Pun.—The- txme given.in “your- Punchangnm, of
bolar and Lupar El,ll}izbs ands othor 'Astmnomn,al ‘phe-
nomena, is acenrave. It follows; then, that the . cafeniatod
(hbtu.ncesoi l,ne planc.t.b hom t.h&Sun are, LJOht W bere then
is. the nec(,;autv of expmdmcr so much bot.;l\b ol;bel'mblons
of the eoming Trausit of Venus?

83, Sid—If you had observed ‘any of - thoss - phe-
nomgnz-with a te,lcbwpe, thied “you w ould have found thab
't,he time gm,n by me was not qmte a,c.cumta but that
thele way generally o difference of some seconds, . ‘The

b\elwtmns of the next Trausit'of Venus will lessen even
thls gmull exror..

'39:  Pan—Ah, Sidhanti | -Some, mnorant men among
us. desplse the I?umpean and call him a hccmh but’ 'xiﬁt.r
wha,t T have heard from yc-u I ca.nnot; he]p ha\‘mu ﬂm
grcabc.st Lesmci. {or his mdustr?, mtelljwence, ix.nd lu.udable
altcmpts fo cxtend human koowledge. Bhaskarachariar
says in Sidhunta Siromani that - the Jistance of. p]a.nets

froan ”m eavth can Lo {'mvnﬂ hv means of o nald ¢ And
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as.am illustintisn, he tells us how to determing the distance
af a distant tervestrial olject fromus.  How will the Transit
of Venus enable us to dstermine the disto nee: .of ths ‘\nn
and all the planets from the earth?

40, Sid—We find out first tlie true ps,r'ﬂhx of the
Sun-end its distance from uq from which we ean find’ the
‘Lrue dlb’c.mceq of all the otheﬂ pl:metq I sh:ﬂl firsh tell
’mu wlmt pmallax moans,’ bupposma vou st:md at A :md
look at an objeet C | on the sm{a,ce of
the sarth, then you sée it proge(ted to D,
a. point } in the horizon, SRY o st‘n' ‘The horizon i 182 mrcla
af an. mdeiimhe mdtus havma- your _eye. Tor its c*entre
‘Suppmmf" 1,?ou chanve your posmon flom 1‘.1. B ¥ ou mll
see C referred to R anotber point in’the. houzon., T lm
L}mnﬁ’e m the a'ppm et posmon at © from. .U io & lesurtmv
from your going from A. to B is ealled the l}ar:dlax of O
it i m meamzed by the sre DD Suppose BA. 13 pmdueed
10 mget the celestial vanlt in S.Then the’ angnlar J.whn_c' of
'D (t.he a.mmrenu position of C when you are at A)- from 3 3
'mav be expr essed by the aré SD or by the ‘mfrlu SAD; atid
‘thg ano*u]a,r dls‘ram,e of. I‘ (the app'm,ut ‘position of ¢ when
vou are at B) from S maw be 1eptcsen’t}=d by the d,m qEz
or the angle' SBE. This ' chanom in the apparent’ pnqmorr
of C, on actount of your moving from A to B, may be-
repr esented by the ave D, the difference of ares SE: aml
8D, or by the angle ACB, the difference of the rm:rles
SAD: and SBE. The parallax of C.in such a ecase s
generally” represented by ACB, the angle -which ABsab-
tonda at O Taolke mmﬂam rﬂnuni‘ K in 2 lina with \FT)
_}mt farther from A than C Whm you are at B; you ‘ﬂli:
seeé 1.1: projected to o in fhe horizon. Tle parallax of Kis

Thoa WA Bad b TV L Tl Vi TATR sl s o A8 AN

¥ide Fig. G
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Thus the more distand ihe object, the'less. the. ]m,m Hax.
Apain; suppose you 1ove along AB to.a point B, thr,n Vou
Wil sed € voferred 40 a noluh i the “hovizen. The
parallax’ of Con accomnt of _yom' cliangs’ of position- from’
Ao P 15 the- are D, and: tlus 18 o'lwter th.m DE. Thus
:thc more you e movetl hum A, ‘the greator is the pa-
ale of G, \‘ﬂmf, wo mean by the p‘n‘al]ax of a hwvenly
'body,seen ﬁ'om i pomt on the s:urf‘me of the carth, is the
.chang;e in thc positions of that body as seen from that pomtj
.4 rmd ths cpntw of the earth; “and is. repre%nted by the angle
w]nch the mdms of the eath subtends at that body. It;‘
is-zevo whon the he: Wmdy body is in the zemith, Tt is
.O*Le'xtmt when it i on the honzon md iy then u&lled the
»Howrontal l’malla\. No awl shﬂl tt,ll you how to debelmme
;b’ne Parsllax of the Sun by- observations of the Transit, of
Vi enus

41. 'SZ& —Iu I‘w 8, leDE 1s the onoum{'exence of
'I"'\:‘iv1'enmwnt\ a port tn:m of her mbLt, S ﬂm pagmm_ 11_ L_]_.
of the Sun, ;md ONM a: t,ur,lc of :the celestial: vapkt. Sup,
puse. thmh the ccntre af ‘Z"enus is. In_comn
fact with thc Suns ea‘ai.e;rn hmb to a.
person ab A, when. both GhJBct‘] are tmnsxtmg b1s. mcr:dun ;
'he Wlll refar them to the pomt M in the celestla,l va,ult
S“,PPOS-.G another person. to be. stationed ab- 1, ‘JO o the
west of A, When the-observer at:A sees. Vanus in. gontaak
with-the Sun’s limb, thesun will Lave Jtlst comple’celv risen
to the pezson ab D, N willbe. tho apparent position of. bhe
sun's eastorn. b, and, if. it were - pmszble for. him to. sea
-Venay, he would refer her to {he poing O in the celestial vauls,
'Tlnq devmtmn in ﬂu, positiong of the ‘Sun aud Venus is due
to parallax,  To the person.at.D the honmx_l_bfd parallax of

Tig. 8.
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Venas can be measmred | by the are- OM, and .ghat. of the.
}Suu hy tha ave NM. Thuclure the dxffmun,u of pfu‘ﬂ ESN
is. represented by the! are ON.  If there wagna: p‘ugdiux
theu: the’ ‘moment - of contoch of Venug with: ‘the - Qn.m
castorn Himb, g observed at D and A, “would be the same
In absolute time (The locdl bime of 1d would be six. howrs
'preuous to thatof A:; the difforence in. IorL,lt,udl. belnlr .JO"}
But on aseount of patallax; V. ents, which ig nearer, appeuq
depressed . more than the San’s castern’ lnnb ',I‘he peaﬁon
at D does not;-on account of panﬂax see- Venus in ‘con-
tact with the Sun-at the time that theone 4t A does. 'Lhe
time tlat- elapses hefore he sees the. contact.of - Venus with
bhe Suu, Would bé ‘that which.Venus ta.kes to. describe an
gre’ QN in, the ‘heavens. This interval iy . aseertained by
compa.rmo' the “mmoment whan v enus-is observed:- to bie in
contact with the mms lmb at A il thab ub whid the
same phenomenon -5 seen to ocdur. at D.  Wo I'now-ﬁhe
relative wotion of Venus, 1, ¢., the rate abwhich: she appe:m
to overtake. the Sun at the.time of the transit, and thug
we czn calenlate the mabmtude of the arc ON that s
traversed by Venus, and the punsber of minntes and seconds
in i~ Phis ‘is the diffevence of the horizontal pmmlla:». of
Venus :md. thie’ Sun.

" Sid.—Tt"is o law of nature discovered by the
ﬂlustuous German astronomer Keplt,r, that the squa,reb ‘of
the periodic’ times of planets are o' one another as the
cubses of their mesn distinces from the Sun. The. peuodw
times.of 41l the ‘planets have heen il ascertained bv ol
suvataons - Thos -we know the : :iios “of the distance of
the Harth from the Sun to the in tances of all the otlrer
plancts from him, - Then, if the . th's mean distance from.
the Sun be divided into 1,000 eqieal parls, the 1nean dis.
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tance of Merewry from the ‘Sunwmmst be equal to 887 aof
these parts, that of ¥ z.nuqto 723, of Mars 1,524, of Jupiter
5,208, and of Satura’ 9,539, When, ﬂlb!‘t‘fﬂlc, the true dis-
tanee in’ milez of any planet {rom the Sun is Imown; we
can by these ]n'{)]mvtwns find the mean distences in miles

of all thé vost. * The distances of all celestinl objeets from
us vary Inversely as the sines of their horizontal pawal-
Tax, and. the sines vary similarl ¥ as theanvles themseh re3
-the parallax of all the planvts heing lass than oue minute,
“therefore tho Pat’allax of ARy planet is to that of the Suy;

ns-the distance of the Sun is to that'of the planst from
ws. Now, at.the time of transit the parallax of Venus
will be to that of the Sun, as the Sun’s distance is to the
dl stance. of Venus from us; na.mely, as-1,000 to. 2??,'&ccor -
‘:_ﬁg‘ 1o our a,ulrlm.uwum. Therefore the l.v:.uu}}w.r or ¥ EHitS

minus that of the Sm, v e, the relative parallax of the

‘two bodies Is to the Suiv's; 2s'1,000 — 277 or 723 to 977 ;
. Rolative Morizoutal Parallax 723
that Is, ~Sei's: Hovizontal Parallax a5y
‘Therefore, if we divide the Relative Horizongal Paral-
73

lax by a7 = 261, we get the Sun’s Horizontal Paral-
lax.. Now the difference hetween the-horizontal parallax
of: Venus apd that of the Sun is found, from ohservation
of the Trausit of ¥ "enus, in the manner: above mpntmned
The number £:61 is not the eorrect divisor for the day. o

obsérvation, but we cae readily find it by the help of xmv
Tphemorm such as the Nautieal Almanae. Thus we ;;et the
BSun’s Horizontal Parailax. Now the sine of the Horizontal

Parallis of theSun = Barth’s radius in miles -
wu’s distance front the - Barth
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Thorcfore the. Suw's distauce
Barth’s radius in miles
‘Sine of. Sur's Horizoutal Para wallax’
ad thas {he dJistnoce in wiles of the Sen . from the Lqrth
sfonnd,  The law stated above gives s at onee ths. i
anzes of the other p]-mets from the bun and their heric
zomtal parallax, Now it iz not dxﬂwult to ﬁnd their, true
(hgnmetua in-miles wund their volumc.s. We can mepsure
with s Ml\.I‘GmLt&I' the anglo which a ‘planet’s diameter
xubtenda at (mr eye. This angle is to the true diaiveter
of the planet, as its honzontal parallax isito tho Eartl's
mdlus . e, the true disaneter of the planet
The La:L‘lafs' i Planet’s apparent Diameter:
radias in lniles;f x Planel’s Horizontel Parallax”

L) N I ] mdend o awInnnt An TR waTirrren. 4 an 'Lniit |
218, Uuu.L\;u.x. L-uu.uuuu TL D l_u QUTL OF 100 voiamd .ua J.uu.;.us

by multiplying the s imu'e of 1ts diamcter by - it anmnta;-
ence ard dividing by six; or the volame = FRRPE being
the radivs and «being 3-14159, ~Thus the earth’s distance
from the bun beiny known, the mageitndes of all the other
planets, and their distances from the Sun are dete1mmed.

43. LPrn.—~Can we chodse places on the earth’s sur-
face answering to A and D in the figure

4. Sdd ~—N o, I took an imaginary case.. I summ%d
that Venus was In contact with the Sun’s limb wlen' she
'was in the meridinn of A ; and that a man was stamomd
exactly 90° to the west of A, In practice’we can only
chwose places that answer uearly to the conditions 1 huve
assumed, and the necessary amount of caleulstion we. have
1o go tiroughin finding the Paraliax of tie Sun by means
of the ’lrmmb of Vcnub is very complicuted, - The least
correction un account of change of right ascension, declinns
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't.wn &e., ought ol to be neglected, as an ervor of one-tenth:
of a necond i the Parallax of the ‘%un wonld lend to an
errot- of | ahcmt a mllhou of wiles dn ]ns distanee. - Buj I
ux,nnoL now ‘enter info deﬁa,lls, nor. would you like to be
‘womcd with thern. There are sm‘eml -other mothods of
ﬂetemunmn’ the ‘Sun’s Parallax from. the obsélvnﬁuh of
'Tnnezb of Vonus, T will Bueﬁy ‘describe oneof ’c.hem. Suy~
pounn' two obgervers are smfumod as distant- a8 possible
Srop each other in npposlte lahﬁudes, each cain detemlme
Ahe least distanee of Venus-on the Sur’s dise from his
,cenh e eif:her by noting the time of tlic diitation of transit,
or by mctual measurcment mth o Microvaeter-of her dis-
{anee itom the Itmb of the: Sun. The diffevence in-the dis-
hnces, ag found by the two obbewem, hemg due to relative
parallax, the Sun’s. honzonta.l parallax con be determined

"':"T "S,L u!u'\‘rl\us

45. Std—The Transit of Vonus belng the best means
we liave of aecm‘u‘ely detenmnmn the dlﬁtance,s of the
planets “from. the f:nm pmpmatlons on & g'a.nd scale a6
being mads by the several Gove ernments of Eumpe for the
ub;erv*xtmm of the approa.chmg Trmmt of Venuy, - The
ohsen'erq are to be supplied. with the. best instruments of
mcent cnnsbmctmn to.reduco ths uneer tamty arising fromi
instrumental {leiccbs to the, smallest pmsable amount.

48, Pam.-——I had Tl now abelief thatibwas madnegs
fo SuppPose | that the mafrmtudcs of mmh ;hstant abjects
an the plonets and, what is still moro:remarkable; their
dzstance from thc\rbuu could. bo. found Will you. please

mvn ne Qn‘mn'lﬂnw itha nn'hn > n? Hwn Yﬁ'-:l'h"t'b‘f\ﬁnriu-r‘nvn‘hnn o
< e S N sy

memqhn" to take ulmwatmm of thc, appm:uhmb Tranmb
of Venus ?
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47, S‘iﬂf‘—~—1‘houuh She next Transit of Venus will bo
only purtially visible i in Europs; still the dlfﬁzxeni ‘Govern-
wents lave selected soveral stations in olher: (.‘Ollulllbntb ut:
which observations are desirable. 12 ngb,nd has chosen E},
Amerien, &, France 3, (;eunam' 6, Russia 27, Italj 2;
l’mtuml 2 Tord Lmdsa:} has eq_ul_ppad two stations. {or

observation and has gone with an L\pechtmn to M&tmtm\'
ab his own expense, and numerous SClelltlﬁu Eumpems mll
take observ ations at different stations zt their own cost.
The total number of places a,lrea,dy deude-.{ upon is a,bout 80.
The} are ab great distances from cach oi'.her. . Phus;. for
instance, we have &lemndrn in Latltude 31° Nmth 'md'
Longxtude 50° W’cst of Madras'; the Tslang of - BO(II]D'LG
near Mauritius, in Latitude 2¢° Scuth, and Loné,ltude 17
W'cst of Madras ; and Honolulu, a town in the Sa.ndwmh
"{almdg, in .T_mu,uuu 21° Norbh, and uonglsuae 129° Kash 6f
Madras, At Ma.dms, althgugh the transit is umble nhx ou—vh-
out, the cmogra,phma.l position of the place renders ordmd,ry
obselva,amns o»nhr of seconda.ry valne, though, of course, <1II,
will be done. that is possible by the Govemmunt Astronomer,
.}1\ R. Pogson, Esq, . R. A, S.; and his ﬁsust.a,nts, espe.-"
cmlly a8 regards the apph atmn of phoﬁowra.yh}r o s-%uzmgj
"mb’cmtaneou» récords of the pomtxon of Venns upon the
guns dise hequ.ently thlouo-houn the tnnszt “The. most
fnportant spot in Indin has been shewn io be PBbhd.WHl, and
necordingly - hoth this station and Roorkee will be occupled
by Colenel Tenna.nt F. R. S.; assisted } by officers of- the.
Trigonowetrical Survey -of Indiz. An:astronomer” with

two or mors assistants and an ebmhlzbhment will be locdtcd

.lf‘. &l.(‘h shn hnn somae nﬁa.n”\n be an\ ﬂl{_\, “'_-‘fjc of }JU".N»&'“?“_U-

The natwre, of the worlk. that each has to do, has, of course;
been previougly arranged: A small observatory must be
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crected at each stablon and the hoeessary instrminents fixed
and every thing kept ready for the precions day of ohserva-
tion. The total cost of these expeditions is estimated at
about 30 lakhs of Rupees,

48.  Sid.—Each party will take with it the Decessary
appatalus, instroments, cloeks and f‘hmuometun to deter-
wine the latitude and longitude of the places, loeal time, and
to obseérve and phoﬁogmpn the different phenomena that
'mag, be visible at the time of transit. The chief appll.meea
areMendmna.lmstmments Altazim uth Cireles, Heliogr qpb ¢
Tnstrnments, Equatorial tele%opes with “",Ixcrometmw. Photo-
grophic apparatus, Spoetroscopes, A btlonomu.ul Clocksand
Chmnome’rers, Barometors, Thermometu s, and other minor
Instruments, “’1Lh the hc]p of these bhe}' will take acenvate

VLsnrvﬁtlnho’ hath at nug"roek and. egross, af :H-m sxfernal
and internal contacis (more especialiy the latter) of Venus
“wlth the Sun. The cusp measurements of the Si's’ limb
will be taken by the Micrometer, The ;pram,nt ch.mmtem
of \' enis. 1\-111 be wmeastred. bcveml photogla,ph:. of the
mmge of the Sun ab different '35:10'6‘3 of the. transit will ‘be
secured, - Tn short, nothing will he nenlecbed that is worth
ebservmg, but overy phenomenon that can Inebeut itself,
whether foreseen or ollerwise during the time. of transit,
will be most serupulously recorded.

48, Pan—It is no wonder that the people of Kurope
are 56 much in advance, seeing ‘how persevering they are,
and how maniy public-spirited men there-are "among them.
What Hindo gentleman of the present day evinces tho
snme inferest in seience that the Luropean does? Are
there-men ameng us who will devoie their whole life-and
furtune to advance human knowledge ? Unfortunately the
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auswer is, that thers nve few such men. Iam wandaring
away frow my present purpose. Will you kindly tell me
when and at what poiné of the limb Venus will appeat to
enter the Sun's ‘dise for each of the large towns in India?

50.  Sul.—In - thé. approaghing Transit of Venus
which is to take place onthe morning of 9th December next,
the extreine dlﬁerenee inthe time of observation of the same
phenomenon at any two places on the Enth's surface will
nok exceed 20 minutes ; the greatest drﬁ'eren-;e in the tnne‘
of observailon in Indxa. will be about 4 minutes, absolutu
time heing ta,ken. The points at which Venus will appear
to enter the Sun’s disc and emerge from it, will be nemly.'
the sams for all 1,-}3,0{,‘-5 n Iudu,u. Tha lJuxuu of i ”’I:" C3N wxu
be about 50° to the Fast.of the northernmost. point of the
Sun’s limb, or 120° to the loft of his
vertex:; :md that of egress will be 22° to
the west of his northernmest. pomt or16° to the noht of his
vertex, At the middle of the transit the centre of Venus will
be about 2} minubes in space from the morthern limb of
the Sun, or aty d1stauce of 37 of his dameter. At (hffgrent
loca.htms in India. the ty.me of ingress will be within - an
hour and a half after Sunrise and 1bha:lz of egress will be
within an  howr bcfou, or after the Sun’s meridian pas--
sage, The dura.tmn of transit will - be from 4?;.. 40m.’ to
k. 47m.and the intervel of time bebween externaland mtemal'
confact of Venus with the Sun hoth at‘ ingress and egress
will be 28 miputes. The accompanying Table gives the
local tiae of the'i ingvess and egress of .the centre of Venus;
the time of suarise, and the time-and the length .of the

shadow of 2 tavalea inch rod at the middie of the fra ngit,

for the principal towns in India.

Tide Fig. 4.
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a2 Pan—-My sinecre thanky are due to you for the.

explanaiion of this phenowenon. T have to search the
Shaslras to find out if any ceremonies are preseribed to he
perforiacd on the occasion ; and whal is more importans to
me, T have to provide myself with a telescope Lo observe
this most interesting sight. I ghall see you onca PP,
before I lenve this for my native town. Oeod bye for the,
present.
EXPLANATION OF DIAGERAMS,

Fig. 1.—3hews the crbits of four of tho -primary
planets round the Sun ; S being the Sun, @ the orhit of
XMercury, b that of Venus, ¢ of tlie Barth; and ¢ of Maus,
{Vide pora: 12}

- Fyg, 2.—Represents the phases of Venus in the course
of: her-motion arennd the Sun ; that s, her apparent size
and illnminated- portion, as seen from the Earth T atdifferent;
points in her orbit. {Vide para. 12.)

Fig. 3—Represents’ Echp%es of the Sun’ caunsed by
Venus. Withiz the conical shadow' the Sun will be wore
than covered, as shewn at . Just ab the end of ‘the
shadow, 600,000 miles heyond Venus, the eclipse’ will be
exactly total, but only momentary, as at & Shorily beyond
that distance only an annular celipse will be seen as-at
and on receding from the Sun less and less of her dise will
be obser rved as ob d, ¢, fandg. Seen from the Earth, Venus
will appear only as o dark qpot on the Sun's disc as thW(l
in k of the figure. (Vide para.' 18, )

Fig. f.—Shews the path and position of Venus, when
kr_-mgﬁmg the Snn's dise durine ity tronsit, on the 9th .D&
cember 1574, N, W, 8. aud K. mark the cardinal points
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of the Suw’s dise: thoe sarrow-headed line K L. traces the
path of Venus across the Sun’s disc ; «.and ¢ are I}Ohltlonb
of ingress and egress respectively ; and b the point when
Yenus will be nearest the San's centre, 4. ¢. at the middle
of the transit. ({Vide paras. 26 and 50}

Fig. 5,—~The different - forms that Venus will present
both- ab ingress and egress as meen thlounh a - telescope,
(Vide* para. 26.)

Fig. b.-—Dmgra.m illustrating the explanation of Pa-
rallax.  (Vide para. 46.)

g, T~ Also :iH’ustm.t-es ‘the explanation of parailax
of ferrestrial objects; 1, 2, 3, 4, 5.ave balls which are at

equml distances strung ton'ether in o horizountal lme. When'a

A thonemade s Bl -
1):51 qu &t zl_ncca Lusﬁusu wiG 2108 .]us. ™ n} 48&"1‘ ‘dﬂ '\‘:Y{JC 1}" n"‘

to th\, pomt C, but if he sces them num the pumn B, he mu.
mfer them to, a, b, cl ¢ and. ¥ respectn elv This chanae-'
in the apparent’ positions - of the balls; ‘is‘caused by the
&lspl:memcnt of the specmtor from A to-B;and consti-
tutes what is known technically as parallax.

Pag 8.—¥or explanation see para. 41,
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. . ‘The firgn vcontact  will ocour
The ficet sontact will take place iv Indie ge. bebwesn Qolombo and Agen. irout
nernily oi abuak 108 degrees do tbe fligid rom 103 43 270 degroes to tho Right fvom
{he Vertex of the Sun’s limb., Themagnitudoe | dha sun’s. Vertex: aud the lask con.
of the oelipse wilt vary from 038 tn O¥S{ tack 50° from tho -Verlex i the
{the sun’c digmeter leiug L) for placea he- § Jiolh This eclipse will ba iotal, and
tween (olombo and Cashmare. . ild contral line will pass thegh
. the Nieohar Falond, Stamand Anam.

OCCULTATIONS . AND CONJUNGTIONS. . .

Ab noon, on Thureday the 12th November 1874, Venus witl be seen to disappent
Lehind - ths Moor's northorn limb by apectators in the seuthornwont perb of India,
sod to appruach near by these in the Northers: pack. Although this pheyomeiton
aanurs = midday, still, it will be vieible to tho naked eye, s it Luppens ounlr & few
duys nfter Yenus has uttained hue pgreatast brillivecy, and an eho will e about 359 to
‘the Eust of the Bun, the arescent Hono will also be seen just 1o ihe south of Vepua,
£t Maugalore, Myyore, Salom, ‘Trickinopoly, Tuajore, and Kegapatam, Venus witl b
soen sither pagaing behind or gliding wlong the ‘Moon's nowth limb; and to plage:
aputh of tho wbovsmartioned Towns, abe. will be sotoally cconleed 3 while to these

it the North, she will appeer very close to the Moon’s ¥mb. The times uf dissppenr:
suco and reappemvauco wre given beiow fur the follewing places +—

F N A
“TTeovanidram., Disappearance 1t 33 Roappravonee O 23
Laohin ..~ de. 1L a4 dn. 8 17
Madura e do. il 49 dan. o 11

_ Oin Wenosday tho 16th Decembor. L34 o cluss comjpnction of Mara with Tupite
wilb cceur. At § A Ihis day Mars will bo situated 5' Norch wud 3° JGast of Japitor
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farge mesting of Notive Hentlomen,

‘U ENTLEMEY,

b has heeu ofter and tendy rowmovked of us that we are n. people who,
sty drink, and B[LEP rx,h'rmm;[g, Every part of the texiure of onr 3'11‘9'
life i Interveaven with religions vhligutions, and tho ordinary dcfa.is ot nur
soinl and dumesi o etonoany are- all wuverned by Posibive rules spvmgmg
oub of sur religious system. Hcm_wr mach this avraugement may be
denaunced as the onkeome of mere ‘iupershhon, it ls »s vertainly beon Irnite
fol of benefit, and e suhjet.!, to whmh 1 desive o poinb: your abteution.
ta-night, viz., Hinde Astronomy, owes much to: {has enperstition,

We need not be a.lic-oehbar asha.mad of ‘o superabition, if .indeed § m
ean ' be fairly called anch, whiok lras preserved {0 w8 a rich henr.arre off
spiengo: and:aek, - it s in-the aupemmu‘m of our fathers; dircelly ex. AN
diveetiy, thab we owe our - Scolitecture, our Mmsicuad gur Posler, nrm
which still attract attenlion throughonst the thinking world, Tothes sanig
sourcé dp wa frace the marvelloas discoveries in selence made by Fis eaxly
Aryans, . Of snch asuperstition, Gentlsmen—a saperstition which kas Lotk
geuornied and embalmed h:.uwledco mova precions - than: gold—Hindu
pfxilmtd may v‘eh be pmud

“The serupulons cave with whicl our forefuthers-were wont to. deter.
mine the time for pmceedmo with usy matter, domestie or pnhiw, of tha
h];uhtcsh moment, neoessibated, from t;ho efu-lmal. times, aloao aitonlion to
astronowieal study.  As au indactive science, every tep inils Teal pro-
greas had tobe wrought ont by patient aud laborious observation, and
when we. some bo think of hie. rude conlrivances which alone were
avniluble in carly ages, the racchanical destitution: which prevailed in th

~Tand, wo comnof help heing sbruck witk- tho conviction that “those wer
indced  master minda which pushed tie bonndaries of the stience.

Nﬁnv ancient \sm-kn ot Astronoyny,such as thoze of Brahma, Vasishlal
Ghvgga, Parvagarn and. Powlesa, avp consiantly “méntioned io-freatises whicl
are- cxhat.t but the works themzelves aro- zither totally Iost to-ss, on ara
wonrgely ever o be wet with, - The oklest of onve existing tveatises, ,Snrgq
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Ridhanlt, appenrs todave bean wrilteu 5,005 \uu.v, e,
3 fed ﬂ-"\'l Bh,..h\. M

and Sidhanka Siromaui ave sail fo have bocn sonipused in o i 360
ADLTaa
I\’\h i..l( !

fud - NI - respectively, and Grabn Laglavam abont 100 years ugo.

The ]\mt ramed authors discavered the positivy, wefion, sud disfances
of planots, aud, considoriug the wretched ivntrments which alune they
conbdempluy, ib i no digy warngement of Lheir lulont Lo say that thelr com-
pp{qtmuq were nfler all only appeoximalely irne. Tndsed our anibors
wee [illy rensible of delvctw, for they distinelly admib thab their mellicds
wonhl beenmeinexact it aot <losaly: mmsud {rata time to fimeand tested und.
('unﬁi'med i)} frequent  ohservaiion ; and  iueir commentalors luve
thum’mm. on’ detecting  dilferences  bsbweon the predicfed sind ohserv-
odl times of cclipses and other phenomens, supplied euth corrections ua
" chseryation, by alwost uneided vision, cowld Taruish. "Bt evon ab Lhe
presentday the celculations of cwr Sidbautis are inaconrate. -Phisis for
tho mosi path the vesult of the politisal vlanges wlich have swopt over
ihe :,nunu'v, pud hithorts de: sprived. wmodern - untive cUmputurs of the op-
pcmumfy of “oblaining frvra. vither e State ot from *rea!hbv ._,lt.wgn_g,
M qrporl: salficient to cuulls tisein to proseculs their mmrs with :,mcmm' y
and suceess.
The o'luechl have to propnse to yoa Le-uight is to' maxe a serions ai-
te mpt to.suemonnt this ditlienlty which bus umtseﬁ Iiindn Astronsing to

ats wnats kiy some org: anisation whial will umﬂ dodha TPﬂIHlm] enoonraga.

gnate, | ‘
mend; and. I am prepared to suggest & defiuito ptan for giying effect to the

attermph.

The nutato of wy.appointment of -Assistant Astronomer at the My
dns. Govemment. Observatory ims oz sbled me fa. ncquue :x. “fade practieal
}mo“leﬂﬁ‘e of theseiancs of whivh Tam tpumuw us well 53 soine consider .
Kbl fasdlinviby with tho.uses.of the. pou-.ki'ul nnd dahute instenments
i J\Im.sh alona it.is possible. io keep wbreast of the lcuowledge of the aga,
-Uuws- also {rom the firal een acbrabed wild s 'ndﬁnt desirs to stedy owr
‘own systema, ko exeming Iindn methede eiitienlly, und oenemlly fo detor-
..mn‘e ihe juints nt which {5 wonld be useful to. engenft on oar awu stock
-the reasouing ancd i pstigations inwhicl we bave becn sarpassed by mors
ﬁi‘;gréil natione,

The practical resnlt of this carnest auguiry entered info by me, bas
been an aftempl to ewbody the eorreotions, cq zabions and formoles which
huve been esfablisted by reecnd Davopeun veserrch into », poud stnadard
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Yook, fogetlier with whalsver ik iy propey’ to retain ffom owr own worls
aucl tlms ta eonshrart o waennal seccssiblo i,n Hmdn A.sx.mtwnu'x"s, aml. su!-

ficient fov =il the, pueposes to whicli &«ucmom}( ia applicd in onr; houal aud,
religions prackieds.

For fiva.yenvs I T devoted. o i fasle soch lelsore as T ofuld
suateh from my regular daries, aul ab cus tme I hoped tho wrorks would
Linyve been eompleted ab 2 very early tLdC\, lml. the labar ynt. to.bo under

twken is heary, my sparo 1mnwments avy }f,m,r than L vould. wigh,.aml tha
eall on my purss hns nlmadv bben 850 s8VEYS tlm& I seg: plalnly b re.
gouLeen requn'ed aro mnch mera ampla than my very slender.meats oany
provide.  Not that' I hewe been withoub promisesof.: .suppnfb for Wint une
ightened stalesman of Hyderabat, Siv Salw Jurg Bebagur, G. 8. Tyhes
suliseribed for 60 copiey af the worl, (50 for the kingdour of Hydzgvaiw.l
and 1¢ for hlmbelf‘; sndl the Peiabkas T 1"’&3:111 'N‘\mhmndm .Balmiluv for 2
sud tueso 63 copies nt rapess 3. .per 2opy, dbe proposed sdimg prier, wmid.
Tecoup e to.tho extént of: orer 1, }'00 rapers ; bns this evnntnqt mhnn w:ll '
nut ease the intermediabe sérai, aud you willses from ik p:ut;bul.na Lam-
abotnh to furnish- tlint the task is really one OI"BI'Y conudemhlannwmfnda :

0-:.- Sanamit it doeadises T Algubra,Ttigonowmetry, ate. ogred Tir ly enoiigh

in pmnup!e with Baropean works, alilough Ibsa complateand o\pla.u'thw ;
and ibey contain many equativns. and- tormule- whisli- are.. nuc\smyj
for Asironomieal ealenlation, bet mosh of our moﬂuu Bidhantis ate.
ignorant, not only of the Ell"abh motheds buf: also*of the pr mmplm.
of owr- own, and with them. the rocLomn"' of ecilpses, of “fhe ouh"w.co._
of theSun into the Zodiacal signa auxi other phencmona, bef.ome # woE off
Autronomival jaggle. Fot a Tow - of these men: profésstio: - galoulakn.
necordiog o Valcgas, whtch ars Suomorib verses vtnngmm baro formuls
withbat o pm-f.lele of eprmnhou o even ralurenw tio soleutific principles,

aud i is not toa mnch to say thet mosk of the Vakya Sidhauiis simply
chinen ouk veaults withauk pusscssmc an atom of mathemstiul Knowledgs:
This circumstance - venders i necessar v that"dhe work.sheuld . ha
pubbehetl in Sanscrit, containing nob ouly these versca, bué their wesiing
and explanalions jn full’ detaﬂ for tha henelit of thoss who kuow Sansevit,
snd M Temil for the nso of.such ag.ure lgnom.ni. ¢t Spuscrit. . The
SBanserit text apuia shanld appear somr.nelv in. the Davanagnari .and’
Telugn charnsters,. so ag fo be within rench of the lurge mumbers “of

proféssioy computara who vesido in thoge paris of ‘Iudis, where Hio ons:
sharachor or the other prevails.
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The namo I indend giving fo the proposed work da T \‘Lﬁislm Chinln-
m'uui. ® T owill consizh of Ehrea parts, i:x't.,-;;p volnmes, of Royal Quiavo
size, cort: aininw abosi 300 aud 300 jp::;;_g;gs reapoetivaly,  Tavk bl be
pamed Matbyalhyaam, and will {veab of the division and .u_ié.m:\n.x},nmni
"l titne, 1ho shape and magnitnde of fhe cavth ard the other planels aud
their: mean xaotions, rovolutions” and distanees, the cuases of | ceiipses, the
. precession of the eguinoxes, &eo explutned by dingramse.  Part IE will be
styled Sputadbyayanm, aed it will give the rules and i‘urnm]-u with fhe
covroetionsdo be applied in mxk,nl.mnrr the time and apparest suotivn of
plancts- from the mean; 3 as nlso -of 'lhxbm, Ha:olmh'n 8 aud Yon';xs
o in othér words the true gedcenhic places ‘of the son and thi moon 5 aud
‘st will also-explain the mehl.od of caienlating eclivses’ aud mmumbvom,
_.‘md adlurd- ctpl'ma,ttonﬁ of afiier astreneraicul mlcuhtwus with illogira~
tions and fignzes, Part 1T wﬂl bu namad Karona Paddbuti and contain
Haliles: “weith rides for nsthg them in calealsting vho phenr}mﬂn;r, Ereated. of
. m I’m-ts T, and TL, and illuskeative cxumples foy umw the meEth '
merﬁ unveraed in Sanse: wik T st negd the. gervices of rme quulnﬁgd
_pssistent to translate dnto that Javguage, and ‘of dﬂ(}thﬁl’ I'or enaml JTielp.
l\h‘mﬂ\t T lmvn Tind fo ""g“g" the aovrines of wue

P LTy < J 1 )
DULS Lt S ESTh S
»

= -3 1.2, Y.h. o
v-“"‘I‘“‘ “‘r".’: in "1.'30 o gcaﬁ bauhnual, Giiila 133 10T 810 L

AE1GaB: iy be muu.uv
thal .].1ts'1'l_}mmgexa.€1n§1 wmust keep puce m_nh tho growth,
- follawing ther wlil bo an estimate 6% cost

o R Ri.
Bupor for 500 copies e ee Ceen OO
Prinfing chargea for 100 Torms at an average rale of 10 Rs.' 1,000
.Tnﬂto:{mph und woosd put uhnrgcs e - 2
Bindipg, &e.. ch'u'fres R - P

Total Jov each Ianrrn,xuc, }'is..m,ufjlﬂ

v ar-for tho threo,.. 6,000
adld to tlds establishmont cliarges, for 20 monihs ae the rate of Rapees
o{) ~wmaonth, or rupees 1,600, Pha tutal Ra. | .00-3, ) i'xw 23 I ean now ses,

will represtut - the ¢xpeuse’ yct to- bo inggpred to wmpln{e ihe weder-
ﬁzu.mn

Tor my own parf, ibis a matha of the deapesu regret ihat X should

ha. nu-ﬂu[n tas cavey ‘oné my J"u;u‘vu’ an L"!!{; tha ob ..mnl:«.‘ -Ju-nl» af mv
¥

ufc, w:lhom: Svakicy ]mlp {rows uthers. But you nve sl awave ihakiny
-focosme has alwaps besn ory slight, bevely svifivient to peovide for
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strple wanks, 8o (Howaney of Ry, 100 por mensem affor 33. FOUTS 20T~
vite leaves scanty 1BACEI foé.aaviug, and what fiktle T had . reavagid.
toput aside lhes besn dispessed ii mosting the - charyes .'-\-.-Eu';h hava
had o he Taeneed. in- procesding with iho wors so Car. - By Jenlln

“ oo is brenming wenker daily, and I entinob shub miy syes to this. fuet thik
Wy veliretnent from. nobive work is not govy distank, luve, Al‘.q‘.-.j‘nve:‘,"rc.'
sotved by fake 1S months’ [nrlougly shortly, and fo- devots the avhale of
my energics to bringe wy work to 4 tharongh sud satisfictory cenclusion.
It remainy with Fou o belp ov 4o hindey, .

Gunﬂﬁmen—i'qu bavo now my plan, yon oun Judge GE‘,ID}’V cé~§a¢ii}'
to esceure it '

Ol tho salme of the inn':’[e-rﬁa,kiug, Bo vindHention can be ceded.
Nt ouly is Astronomy. a splendid scienes Joading. to cxalted _eoucopiking
of the wisdom gnd might of tha Greit T

atlicr of the world, bk ks -frac:
tiewl bienafits aro Afget, immediate, palpable. The'bwo ‘words “Nuvigniion -
wad Geolesy son apmany of these, bat iy need ave Miudzs-go sp-fas ?
What shioald we Jo witheat our Almanaes ¢ Tosbrangers it miny at, :ﬁ;'sf_-'

1 » . » IS IR T 1 .
FEMLTS Gan et ::ma'.uur»wu g reu

gish:'. :,ur:x.it.i~}t:uh"l'.,:jg. Eﬁg}{_)}h Re ILUH—-:
ingy necded- iar our;.;_iumerrms Teligines ulmnrranony and sockul ritey ;}ij«'z'.'
nob such s Bnglish calendars eould sver supply, nor cowld urovdicary
Siitkantis fer ménj a decads ‘he educated to use ihgso.cafgpdm"s, “Phis,
hawever, is not the sglo ago whicls my wndertulking wonld serve, -Thery -
another vet, which ought to ho dear. o thg'heart- of every riélrt._i.bin_[;ing.
I‘el[m»‘-cmmi-i'}'mgﬁ. To. rnscﬁ_é from _@p&csm-‘ve& negleck the works. of.
sueh iUnstrions sons of Indin, as Arya Bhatts Clarriar, Bhaskern, Chauiar
wad vblors who have 28 good a claim’ to ho rumembered as _many: of il
Leist philosaphers i the Western world, wonld ba po slight. hanor, -

1k 33 o werk whieh would be traly 2 natiopal freasnee and'y privilege
to onr yoneration. o sonstruct, I toeday o Buvope it were advisubio 1o
raise ;1 memorial ko Gﬂ]_ﬂno, Newton or Eepler, conbributious Ffbm every.
sido woull flow jn Fast and - fresly, rich and poor would vie in et zeal,”
soon woald the gathering bo safiiviunt for o, worthy edlebration o maik the
accasion.  Aud what do I ask of Fou¥A small sum of 7,000 rapees, o triflo
for 0 vommnaity sush a5-0mty, an invisible drop onb of the résaurces of
ihe penpia of India who will k¢ld the vesulf.  Why, morg . i -ﬂ:nqnquil_'i :
given by a pl‘iva.iu:pgt'eon in Buroge for » single instrmment, s new Teles:
uepe fur an Obserratory—ihg j nventor of an usefuf meehanivad seuleivance
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or bhaobolder of 2 copp.vighl uumehuncb geta L Banes thut sam In % hunp,
witness Ebe reward ol 3,000.8 lately bestowed on Professor. Mayor’s widow
fur-tho-munnseript and levar tables fmmed by her decsased hushand, wa
-eniselvog haar of 24000 ropees being speat i Indis ou-n murrizge feash.
i woald Yo o slight on oo pateiotism o inagine thiak. dhave ean be-the-
leasb-diffenlby. in raisipyg Who jusignificanh sum wo wank fora purpose in.
whieh sl Tadéa will beaharars.  Tha one consolalion T feel in nak buine
ablo. id. dispensa with your belp s, that ib is goad & gned woils should be
‘zob-on foof hiy-tho pions ebavity 0f many.

You' lmve ‘heard oo oub 30 fay, leh e throw onb ¢ onesugge;hou bifore
I Bnish. Why shouid we nob luivs an Ohbervnto:‘y of car own, where our
'-a..aunimynmu ghould find easy acoess, leacn the nss of .&Shunommm Inaten-
‘pneu bty Lo tanght to muke cuvaful u)hsowai.lons 74 very hiambie he-
oinuing will suffiee. . I have bwo. truusit civcles.or mevidional mshnmenm
bwo - :roml clocks, a sextant and awartificial; hOl'Jzon. . These ¥ freely oﬁe1,

. n.ud xf o addition we oblaia a mudemta slzad Eqnatorwl Te]csoopc ‘mth

' dmimo dook and Mieromeicr, auz er[mpmcnh will he respacmhh; gnourrﬂ
};,p & commennemenﬁ- The fine Govermmaont Oimel'vn{mv in. which T
have.served fou 3 B3.years had its oriyie i the gift to the Bust ndia Conme
pany ol 26 inels transit imhvument}'by  réfiring servant,

In thig'variony countrics OtExu‘upe, the pmser.uhon of nsefal and in.
ieresimrf sﬁmhes ishelped by’ numcrons «ncmiu.q w}nch ranL ammng-d: hha
-nohfesn mstitnhons ¥ tho lnad, chomty dnmm,blons ate confmmd ou
d‘esmwng persunﬂ by such nodu.a and’ hem: ahmh mlue. L mveel: bavieg
g frreat: Honow of beidg the fe“ow of pite” such Sumeiy-— bho Roynl,
é.shtonumu;ﬁ—»mu voueh for "o meshmabln. bcneﬁh which orgn.
msubmnu of the kind conftr in sf::muhxi.m'v' zaal luesermuo msnlgq
'md "'EDSL!IXBD' ateady progress. & pmpmly model]etl Baeisty. in ]sLnd-

01", ‘the .enconragemouti ,of fhe slady - of Asimnomy By natives
would commummtu » wonderinl :mpulke, whila 1be. assotvmhon of 2 nume’
beér ‘6l edacmﬁad moen who havs. eauxed. dlstmchrm ‘fu. otie Indian Wi
ver.ui,ms -ar have reised thomsulves io, rroo«i puhlic. po.nhon by enargy und
talam': wmx]d 4} onen give ahigh s stawp: o the. movemant Natnvq yuinces
and: noblezmm wouldl, I fecl nssured, g ﬂmlh.r GO- opemte, and g foundalion be
_hml on. wEuch a atabaly skrootore. might sesn rise,

.&s an Astronower, 1 Lave been domiliaeall my lifs with the triumph
which hiave crowuned sustained effort *in- working oué-glio- egiedse of the

henvena, and van well realise the good that woeld be done to the ésutey
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3f' 2 Society were hieve extablishail) with 2 soail Obser mim-j' ag & beadad
ing Scliool for our Sidhantees, nud n place of insbemption: for all inforestod
in the wonders of ihe skifs. Yu Kerope, excluding ‘Russin, thora now-
orxish 34 public and 1¢ private Observuberies apread over an wres of less:
ihan £ million sgnave miles. I Imlm with a sorface of 1% mllhun mﬂas
we bawe but ome-—and tlab owe wholly supported by the State. What,
hwowerer, 1 propose, is ucd fo erect 2 place of observation which wifl fuke
rauk with theinstitotions on the scale of (hose here canmeraked; that
indeed would be giming af o heighé which fer Lhe prezent st leash muosk.
aliogether ke beyond car rench. T vecopmend no nsore thaw that o
modest bat thorongl place of instr notion and slady should Ue founded
where $hesrstical kuowledge ean be snited to agourats pmchcai WOIL »
apd where the mutlicmuticing eyually with. the humble Sidhnndi may
find pleasure and proth Such places exiet in handreds in Eazope,
bot- nowhere is' the need for them grenter ilcau in Ihdm. Not maely
money, & little mesl; o LiEtde stedfusimess of parpose, wed " Lhese fa n
regard for Science, and seon weunld tle mctropolis of Sontlern ludm ba
graced svivh nn Iusm.uhen v;lm,h world -he an Liowor to the Louuh Ts
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