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GOVERNMENT OF MADRAS.

PUBLIC DEPARTMENT.

READ —the following paper :—

From C. MICHIE SMITH, Esq., Ofﬁomtmg Govemment Astmnomer to the
Oluef Seoretary to Government datecl Madlas, 5th August 1892 No 95 '

1 have the honour to forward herewith my report on the obsm'vatlons made ab
Madms Kodaikdnal{ and Kdtagiri regmdmg the boest sitesfor a new Astronomical o
Obsewatmy I wounld suggest that it be read in _tonnection with my two previous ... - Cop
papers on the same subjeot—the * Report on pbservations made on fho Palni Hills, S
dated Vth August 1888, and a letter to His Lxcellency the Governor 1'9001*ded in G O

dated 7th Mmah 1885, No 572 _ Sl e A

L ’ L ENCLOSURE Coge

RE_P.OB.T':,-T?(:)}‘; the relative +erits of Koda al Kdtagu‘l a,nd Madlas. as 1tes =for_-"an'-_
SR Astronomica Obselvator ‘ SRR

In accordance w1th the' proposals made. in my letter No. 21 dated 3rd F I‘ebrua.ry "
last, which were accepted in G.Q., Public Department No. 92, of the 9th idem
T loft Madvas on February 18th for Kodaikdnal, mriving there on the 20th jdem. -
I returned to Madrvas on March“9th and lefi for Kotagm on the 18th 1dem I o
_ returm.d finally to Madras on April Hth, B

: 2. Insh uments.m'l‘he ch1ef mstruments Whlch I took w1th me Were the .
followmg —

(1) The Smythmn teIescope of 87 mcheg apertme, Wlth a pm,ta.ble sﬁand and '
- _equatorial mounting by Cook and Sons, -
- (2) A Pritohard’s wedge photometei, ~ = - e

(3) A spectroscope with a Rowland’s gratmg of 14 439 hnes to fghe 111011

{4y A Maclean’s star speotroseope. 3 oo o
' '(52 A small direot-vision spootroscope with, eyhndrmal lens SN SR
(6) A soxtant with stand and artificial honzon for time detelmmatmns. I
(7) A siderial chronometer. BN
8) A.large camara with portxmt Iens 6 mahes in, dmmﬁter 36 mchps focus.
59; A half-plate camera, o
( 10) Anevoid barometer, romtmg thermomaters (Wet and dry bulb) and sun ]

t

_ To proteo( the mstruments and those in charge of them I took Wlth me'a tent B
.supphed from the Camp Kguipage Depdt. - _

-8, -Places. from which: Observations were made and Weatﬁer '—-—A«t Kodmkainal Mr :
TN Gill very-kindly :placed at my’ dlspeaal his’ house’ ““ Peni Oraig,” while Mr.
_Hmmpal of Dmchgul, allowed me to piteh my tent onthe top of the hill rlsmg belind
_ “Bella tha,” whmh belongs to }nm. ‘l‘he mtuatmn of tlus hﬂl thaugh goodfig not -

1
maximum tllelmometer o : S /




' 16y T two slationg.
Al toletops, WEs SR Iy T80 _ raen the two sla
.+ “ywhether. or not: he,__;un___ﬂatlsfacto yra “eould be detocted betwee R L_ong-,___--
teloseoy I T was even moxo -

' + K Stagird e
c o ol Jevel, 6;F fect, At Kotogid 2 re 1o less -thart
' #2805 K. 1 height above sea-level, U; re wo .

~~the sky Was almost cloea

" moment at which 1t of tha vortionl.

B later than- usual..

" kAnal was approx mately—Lat,;

700

e at Kodailidnal i respeot
v [ty P . h n‘ﬂ.t- KOdB " LU . A
A Enigfﬁaifhfcﬁweretoo oloudy to permit observ

or, often hung about for &
] gﬁ?;ggg& at:the hill stations durl

ther west, but I found that it was quite
rther ]

ks | hile the
of the peaks fa ¢rom them without another tent, while

he chief
Le work easy. T
0 guo . . Crairg made & irely beyond the
i graOticf’*m{? to catty OF B h%ll b Pam:fl rther west, was mot enfire’y u ythe face
Hlnge proximity 0 he hill-top unlike those XWoRY o hom the plains up

¢lo the -0,

; re than a few
g that -ents ofi A veach for more ¢
drawbacéli h‘iamist formed by oWTe td the mist 11(1 élztthick wall of mist on one m‘de
of the Lar d my tent and 38 Wasther. So far as can * ea% amount of mist and cloud
yal:lds b:{r?lrt;st cloar sky on the o there was an abporm lc during the carlier part
and an

o o available, there. My wor ing tho carior O

logioal statisbioy E?? arthé ‘time that 1 wasb mist and cloud., lhlsf - observation
ednal during -nterrupted DY IE ad tolocted  for ‘

at Kodﬂal,iht; was frequently 111 “objects which had e fndras, Koduildnal 1

of the 111%@ because most of '; Se midoight, in order 4 ly o8 Sosiblo. similar

u}lllfoﬁluﬁgva heen O'bser'\redgﬁ :ht' bo made ander as o

B oo obsorvations TREHE FF . £00 : b hamfwas 1 long o

andd}t;grtitgg;.rggards altitude.dl Oflt;ulifg ox }’)OSB 4 hill-top during #

condity .

hich Ny vations and
: to et any observa
time a8 L gould gtand the col  whie T was wnable g

her cleax ! o to the

. r, only two learod np comp - o large MEASUTO

Welzf-sg‘zﬁzse’night& 'thefwf;ﬁgrpiesentseemed 'tois btﬁ;h:;?ult?on ’gi‘hat these fires do

.eV-e; ) to_ uid AN ﬁsa . .. - .,G‘vasa

poratively-large amol-lél purningall the tline i[lgzvn on ono 0ocasion -Wh(?n'lthstz e

. . .'2:1?)11618 was Vel o 1}]('651'09‘3 in small (1mtr1 ]itlt}los 13/??(13\:{11‘(1 of thus

i Pero '111-‘?.'15130- along hovizontally, v %—m 1‘5 formed which

tain: poinf_wheﬂ"}it.g}fﬂ%ze&nrd there woro ]dengi) (13, ()1;:&11“0108 At the

up 188 O Yot clear, bub o the ing about the dus o was o slight
moisture condense yns takon thero was o shg

“evidently Wero %61119 ;gcofgoﬂlnying photogrt‘lj&sliﬁ'o ln)i;;ht I had to stop obsorvations

10

i 2 tho hill-top from a largoe fre
_wind blowing the smoke ow o owing ovor tho nill-toy

mo sk hoso fives in tho early port
on accounb of the.dens&%%‘:{[;?kglfm% ig always sub) ucg, ::](1)0 :3‘1u12?1121\1‘01lﬁ o cqnt-utlue C}
) baguuur: U5 informed, they wero amnoro «l to the elimato of.
. beyond Shem : 4. T am informed, | tanco with regard to tho ehund !
: bub this year, « ereal 1MPOTLANE o v altor sunsot, and

of the year, A" point of very gmndmmy for tho sky to elc ‘:.1 o ory Tow

lkdna) is that there 18 @ slrong WCRES vigits to those hills thor

Kodaikansl 18 vaab L=,

LA Anring 81X . _ AT nk, This
Lqdeing from my owh & perience dwring & »which romain cloudy througho
judg }

- onsoon, - » o cnvoful study of the
_ R Popth-wesh MOS0, " ™ o had made & o
nights, even during the o late Bir Vere Levinge, wh

o te during many years. Ano
glfu%agga%?a{ﬁa% from that of Kotagin

ig ig anknow
‘ “mean that this is unknos
il do mot mean, § S wonthor - but a

( : . rv - olear T de T XA nie weathor
.~ clouds aze Iil'w(}ny :]fﬁr{lctariétio_featufq of nnti b)’cr hen
stations, for 16 388 ° 0 experienco goes, , T con be done on 1 thts when
Madras and, so far as m‘y’,’-._t. Kodaikdnal excellent work © fthe telescope ab Kodal-
for observation, wheveas & -0 ¢ Tho position 0 7 15 1

“dloud. : 1% T.: height
* there is a’con,sidéﬁ.ble.P'el-'cgptage' \%fl)‘?‘lp]}g} 50" N.: Long, B 10 is

g a rule in

irf qes where 1 cou
vo gea-lovel; 1,390 feet. At Kotagiri the only place . w
iy Se'agis‘;%:a"-ﬁﬁﬁgaloﬁ'fa'ﬁf_ac_hed to X the lawll in
i mf“;aiﬁe:ﬁm% paut of the t*.mea?‘@t? p(jollfla' Tree IHill, some Josition
j':&??é(l)éﬂcope; v e e tory 1o ifsl obtained wore due fo the posi

e8cOPe gifference, However, dleen ag— Lot
'tellle'scbp?t‘i'sg% tgﬁzigggoﬁe at Totah Tall may be taken as y
The position ot : ‘ :

o weather, for the

W ot 4 fow ryatic bout 4 AM.,
On on f'thése"nigbts'lz ras able to geba fe observations abou
. 11 Onel 0 S5 i At TIPSR PR SR g

" y intorfered wi
ok Tust os at Kodaikénal the work wus n
vt davbreak. ' Just as at Kodatkdna
heerve;till daybreak. -Jus

Siad & hinde “whioh, on account o g tol
- Hiirming Neaps of woeds produced '?é‘alisa;g‘fyggo};lﬁemnight. Mhis smoke-haze 18 10D
/-

otely before morning, The com- .

stinenishes the climate -
H . . :, arply digtinguishes | |
2 v on wad shaved by the 181 A nother feature which ghavpl o sy bebween
ohmate & ix Tl'Oﬂ}iaor of Madras is that the breaks 1 n ot the otber _

10 .t 11 t
at Kdtagini, a cloudy night is a bad nigh

1d obtain a

L 1 for convenionce the telescope
Kotah Hall and j_gf;n(él-)gfwt}he houso. Latteri- 3;;{[}._‘
950 feot higher, (;)E- ‘_thgfi§

Y pore midnight.

ations being made befoklmt a5 5000
T was: 8
e} . . Ly t 4-30 Achrl’ un . .. R

= e »of theni’it cleared abou
S Ay it -and on another of them'l
. stopped by muist, and {
Cite

t Kb 1ehited ¥ he villagers‘:-fqr

f. tho stillness of the

o prejudicid
¢ only o smell part of the year and its 1re]1} o

s

i
e

. with the same or ‘with larger tolesco :
. noticed in the detdils of sun ap
- ab Kodaikdnal,  With theg

| 3

effect is probaI’)ly not.-ﬁeaﬂy 80 groat 'ns_that of the dust-haze which ig prosent af

Madras, more br legs strongly developed, during a great part of the year,
At Madvras the o

: > observations’ were made from the voof of the Observatory and were
much mterfered with, by cloudy weather, “The original intention was to make the
complete serids in the dark fortnight precsding the visit to Kodaikdnal and the
brogramme for observatio

ons was drawn up with a view to this. Cloudy weather almost
completely stopped. observations the greater part of the

. s during that period, and hence
- Madras observations had to be laft over till the dark fortnight following the return
r nights when. a number*

from Kdtagiri, During that period thers were three very clea
of observations were made, but thereafter hazy weather came on when it wag useless
to continue the work, so that the Madras comparative observations wors far. from
;. eomplete, By the following dark fortnight -most of the
hor;ztlm to malte the observations of any use. Had there been an
demdmg_ on the relative merits of the thiée stations, the 'incompleteness of the
observations ‘would have been & matter for serious regret, but it séems to me that

tho matter is so clear that the observations actually made are abuadant. To prevent
misapprehension I ought to state that the cloudiness and haze which stopped " the
Qbservat.lons‘at“Madras would not neccssarily have stopped  ordinary astronomical
observations, but I thought it useless to make fest observations when the atmospherio
conditions were distincfly unfavorable, - SR - '

y difficulty in

4. 'O%erzwfz'm:s;-—The observations m’.a,de:may

e _ l})e clagsified as foliows __
: _(a) ObServations of the _sun‘

with epeoial reference to spots - and facule and”

. their spectra, - o - Lo :
(5) Observations of Venus and Saturn. . g
(¢)° . . star-clusters and nebulm,
(d) 70 double stays, B
(¢) o - -stellar spectra, !

(/) Measurements of apparont stellar magnitudes, s
(g .Photographs of star trails, L : R :

(@) Solar O&servc;%ns.f‘l‘he usnal experience of observers at high altitudes is that -
‘the image of the suy is generally very unstoady’ owing to the strong convection
currents produced by the heat of the sun when it is above the horizon, At the Tiok-
Qbservatory, for instance, it is, I believe, ,considered useless to employ ‘on the sun a
telescope of more than 6 inches aperture, and even with that apetture good views ae
obtained only early in the forenoon. At Kodaikdnal this unsteadiness was found to
- be much less than I had expected, for T nsua) emarkably steady views of tha -
- sun’s diso up to at least 10-30 or 11 4.y, whils on several oceasions T had good
© views in the afternoon, The featurs that struck me most as regards the solar obser-
- vations was the great oloarness. with which facule were Seen, ‘e nevey, ever
 under the'most favorable conditions, geen them with equal clearness at Madras either
pes. . Legs difference; as might he. expeated, wag -

ots, which werd neither lar
‘rat_ing’i)spee’troscopb attached

: ; 559D CCLr03 *hed .to the telescope the reversed. -
- prominence lines were seen very:bright -angd stead :

. that'the difficulty of keeping a givon par

- mess. At Kétagiri the solar observations
- that I got satisfactory views later than that.. - Bofore,

i seen with muoh sharpness of deta

' i spote and found that this.co
- comfort thanin Madras.:
¢ the best views . got at the:
- Madvas. - -Another point-to

to geéta view of o complete prominence by opening tho slit wi do, L

3 ;w16 8L wide, I folnid, howevor,
t of the limb exdotly on't Howoey.
that, having soen ono prominence, I did n

_ | of think it neeessary. to look formore. " Tt way
evident that. with suifable appliances the. prominences could be séen with great-oloas
vore mirch leg S;itisfact_OIfy_,fu_orif}h_e'iffriidﬁi)hei'e -
Moy, a0l it wag only on-tio or three dceasions
) that Hour some exeellent views wers
were: then Mt large and numerous—and, faculw were

tsually becatne very unsteady about 9 a

obtained, and both spofs—vhich

ail,: -T‘.5111&(,10_11?1,m61’9'1‘18':midl'()rnetric measurements of -
5. -could be- done. 'acbur-atelsf-w_vitlx.-mu_oh‘_jgre_ater ease and .

As rogards solar obsorvations in general, it soems cortain that
hill ‘stations are. much better than tho bes ' '

‘be. noted is that, espacially in the  hot w

eather, in Madras

objects woere toonear the

I have never, even: - . -

ge nor numerous whils T wag. -

5 8nd ol one. ocorsion I wag'able: . ° -

ho slit was'so great - -
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aclay ;:.bse'rvatibns are earvied on with %1%113 2i2ﬁgu‘1t{hzf‘nﬁt tg(lathd?lcggsls (;lle;?gf;dtigtfiﬂ;ﬁ .

erver, whereas at 2 hill' station, thougl % ,
healt}geqfntiziﬁi(;;?{rhgv coolness of the aiv ronders the work compaz atively plca}sqnt
;r;agroon' as the observer has onee gob th;oglz‘qqgllly sunburned.

5 : i1l stations and- i ltitudes. . Venus is a very
eve made fr Y at both hill stations and - at various altitudes. -

we;'e;ms d% -fft)iqﬁfgflghg teleseopo and the atmosphere. A«thodakaxal 11',11113 plagesizvgz
| ae_velﬁs i?o near the horizon when I begen the night’s work fo get rea yt 00 views

:f?‘i: ’guf th"os'cca‘thaf T did obtain were distinctly gld'Od Iﬁder theﬁgz;gt;r&se lft.nselfg; e
e D Jacasions on which Tjobserved it before or ‘ sunset the
on the W?' 01}52211133?15 Oczjlto nKsé’?g?g;:i the views gbtained near sunset were only 'falr’lfgﬁ _
fhioss }fig;il:& lator were poor, Saturn is miuch easier than Venus ,a_n‘c\ffome_ ss::{_%?e v
'A_c]}oﬂ%gbf it weve got as both stations, hut st Kodaildnal lt..‘t‘?aﬂ Eflt% y’f (g‘c::n elr- Slace
Kmﬁb“ with advantage a much higher power than af Kdﬁagm: 2‘6 5 ag .enemﬁy t00.
2111!)%‘%%)}_6{ 360 -could- usyally bo employed, Whﬂ%_-at- tth:oﬁgfjaﬁ?elywlowg altitudes at
much. . . bservations of Satiin. were made at com 7 low. altitudes at
much. Al the observations of Satwin . were macd lanets showed with great distinot:

NN ‘qoes. b details of the markings on the planets showed with. s

both places, but tho details O e s try after several-nights of
T : b givl notes the. following entry averal ] 0
n]{;:z}*za{im?:l gf 11171@'1111\?; aigc? ta&‘iﬁi‘n: “The definition is certainly better _thz_yn-m Mad-l ay
gut not so' good as at Kodaikzinal.._’.,’/“' S P P ~-?"h- L

Y Btar. Clusters and Nebuld—TFor theso T went -gystematioally ‘thl:oug __ae ];:e
k (afrom‘Ghmnbars’ Astronomy. Many of the- selected ob]eet's %31‘5 ;n I‘(l)‘?eitsat |
ﬁéf.rébjects, but T believed that by examiniu{g 3 -largfe t?]gnﬁ(i;t(i)vf'eda ue;l??iésos oJf each" _

' ion I would get a betier: goneral 1dea of. : >, qualifie
.eit:t]jilO]f'ti?lf;?lnl would, hage' got by conflning my nttent_lpn_t:,p t_es_t (:})er?_t?. intufe%%l::a; ,
zoﬁelmion arrived at was that for “clustors there I\?EV? .as-shg]lllitl,e ags recgaris | o' &,

' ants £ Dboth hill stations over Madras, a8 roga e atiy
ma.l‘!‘tgdof_ n;_lg;nt:ﬁ;%‘* ]fill stationsf._liodaiké.nal was &1st1n0131y :bettelf than K%tsiglr;. m%
;nerl soial cases may be mentioned. In the great Orion gebu}a the 111@ ula .0;1’(]3 .

' 765;1 %I:md was a conspicuous object and the bright wisp _c_)f ¥1gllt:_t131§t _gﬂlvqi qu’l‘his
round 1004 Bond was easily "tl'a‘(-"‘e‘]‘“"‘s.fffr ..as':ltI'is"tzhrcigvnml%%%ﬁhgfnzixtjlla.gw:;'ith me
w?tshnx?ﬁ]:f o maks compaxison, but tllei-ilmp‘rze»fffﬂl loft was -thi?{’_j- f)];?oggbulﬁeexfeﬁ (‘i%

s everal divectic vy much further' than T had ever seen if before.. ula

' .;%:dﬁvglaii‘ggs ??Zlgsf;ﬁs%hth that even' a slight change in latitude - makes a sensible

" ch o ‘entitely accounted for hy this, The ¥view of it from
© 7 three..stations - cannot  be ‘entively 9.(40071111}9d. for _by a7 P -
| %ﬁé’i{iﬁiﬁﬁ%‘fismuy on ono night, was incomparably finer than any view I had

B Lost L JTEER, i SR T At 'Kodai colours
" the cluster ave well soen’ only on “specially fine- nights. At Kodail ! .-
N z}ﬁgsﬁéﬁgﬁfﬁﬁzgft‘.‘Bﬁﬂhaniéy.y. At Kétagivi, they were well, seon with a power of 70,

Wi P Y o by T v 3 s - A R % 113’&

ower of more than 100, with which it was *“faix{\J and b Madras it was ngually.a b
B The ticbula M. 04 was seon but ot olently resclved ” ot ot of
27Tl fations, whils ab Madras it was <very hasy » though the night was {yikinal,

Hr. ho nebulio 49 M dnd 88 M in Virgo wore both ¢ well soon ” at Kodatleinal, -

- f}ﬁfy Weree “faint " and ¢ very faint? at Kdtagiri, they: wore not found at Madvas.on- -

" the only ogcasion on which I was able to search for them. 85 M was ‘seen faitly. - -

: ) ERTERE 0 o
well » at Kodaikdnal and was ¢ very faint ” at Kétagivi, H 2102 (Hydia) was ¢ seeny, 5}

| '+ Kodafldnal and ‘was © very woll seen ” ab Kétagiri, 112008 (Sextans). ~
" but faint ? ab Kodaikdnal and ‘was “ very well seon ”? at Kdtagiri @ _‘z‘:no_t': _fdgl i :a%:;l.x.__. |

win was “geen” and “woll seen ' ab I{odalkﬁ.ﬁalade d’t_}agil_‘i”_ii
B R L e
L iaY Do - o olsorvations: of ‘dotble ktard wete - mbdoe undde very. -
ST (@) Double. Stars,~~The observations of “deuble stard were - made un y
o d ﬁgﬂé)& (gf?czﬁs{’és'pecially" at Kodailsénal, - where - the telescopo placed on the o
:'*.'”"..t"rga(;foéﬁé "Th‘:ill‘ was fully exposelfo the wind 'from all -sides. : The best'observing . = -

K

¥

( b); Olsarvidions. of Venus and of S;ﬂum.;,—()bservations of Venus tgnd[gfiSatum L L [m

change in its vigibility ; still, the very great differences between it as seen from the.. ..

CL i ) LIGHL, Was LNeormpata, b 1d T used it ,) S

T revtonglv I f i ! luster about « Cruecis. is an easy object nd‘ OO
- proyiously had of it, The cluster apo - the. g of ‘the manyfcoloured afars in o
- gimﬁly'gs a test-for colours. In Mndras, the. colours of the .m "}Tidnal, tho 4

. il T e v M Na dpab nebilal T ".J‘aur'us*-s.tood.a,"'c”?'f_" Sl
o ith higler powers were distinetly pootr.. The rab mebula in Taurus:stood s LT
;g&r;l%; {13:2]12% f(%\gg?]iaml?and ghowed mush 'd‘etml’; at I{dtagiri 1 dould not ude s c? I

o nlgln $5 W ‘eré--_thOSB';On '.which .. ﬂ__l@l'é?'%‘_vas _‘_5},‘:.; pi‘etty Stl’OIlg win(]_’an(il‘ffﬂuuf} . ﬂ]a.t'f,\ﬁth : =

_;:,Z,.f.w,;",“;w"'4%, | |

T e

Ny

9]

L0 40 These observations were made only ¢n nights on which the ‘stars ‘appeared quite -

. ‘clear and the sky near them free from olouds.” _ : bservations

", made’ on- specially, olear nights. The observitis wo dd "have been i much more
~numerons and complete had they not been.inter

even a moderato wind the light stand which I had for

the telescope was not suffi-

ciently steady to permit of the use of high powers, and that even with low powers it was
. difficult to distinguish between simple elongation and actual division of close double
stars,” At Kdtagiri there was much less wind and the observations were more gatis-

so far as they 'go, is that little

factory. The general result of the obsers

difference could be observed betwesn Kodaik

tional light and steadiness of the air at the hil

very striking,

went, Kodaikdnal was superior

rations,

anal and Kdtagiri, buf that the addi-
| stations as compared with Madras wag

. __(e) Stellar, Speotra.—Most of the observations on these were, for convenience,
‘J7" “mids with the Maclean Stfllar spectroscopo.  The general conclusion ar

that both the hill stations were superiorito Madras,

rived at wag

and that, so far as the observations |
to IKStagivi, but in fairness to the latter station it must
be said that the nights on which the observations were made were by no means. id

eally

fine. The speotra as seen at Kodaikénal were remarkable both for their brightness
and, what is of much more importance, their ateadiness. The curious and very fryin

_ 8 S
fickering which is so strongly marked at Madras was almost entirely absent. The . ] .

Maclean speotroscope is not fiited with any arrangement by which the position of' the

lines can be measured, but had I had a spectro
would have been easy to measure the positic
It seems to me that some of the chisf difficuiti
surempnty of stellar speotra would be avoided

L) Measurements of 4 pparent Siellar

“be

soope ftted With measuring epparatus it

ns of many lines with great ageuracy.

es in connection with the acéurate men-

in.pn Observatory at Kodaikénal,

Magnitudes—The measurements of stellar:

*. magnitudes weve made with a Pritohard’s wedge photometer. To use this insgtrument
effectively the light from the star must be made to

pass through a very small aperture

- before i falls on the wedge of neutral-tinted glass by which it {s extinguished, = When -

- the photometer is attached to a telescope with a fixed stand and clockwork this can . j
rf?anaged without difficulty, but with a light portable. stand which ig never in: per- :

foot adjustment and with no clockwork or slow motion in declination it}is{far {from L
- easy to keep the star in exaotly the right position:-

much as possible I observed only stars which wer
Oonsequently, the stars were always :at-.a low altitud

only less uniform but give a much less favorable com

~ stars near the zenith. Each set of measurements consisted of not less than b readings .
- of the wedge, The observations were made with various -apertures, but all’ were =
,( reduced to the reading{for full aperture, The middle time of each set of ohservations - :
-, . -'was noted and the altitude of the star.at that time was oaloulated, "The‘fqﬂbngg& are

~the chief results :— .

- To simplify the. observations.ag -

o

-comparatively near the poles.

e, and “henge the results are not

parison thau: would be given by =

..

! S Madws 0 L o % = i{cz:.{daik;ipﬁl_._; .. ) - o - Kgtagini, -

altitede. | ;endi'n’g;l‘ 0

\a{Ursm Majoris - -, SRR NEE 6 B

~they stand they ‘are’sufficiont, to show o' marke

- over. Maduas, though not to distinguish betivee

‘Nost of the Madras, observations: wéra

n the tw
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soale difference for one atar magnitude 1§ very nearly 0-50 inched and the mean read-
ing for Madras is about 0+84 inches less than for Kodaikénal. In other words, to

aut of light from any star'ab Madras as at Kodaildnal, the area of

pbtain the same mnoed ) _ : _
the objeet glass would have ta bo inoreased by one-half. This, I believe, is really an
to 40° of the

under-estimate. - It is probably nearly the truth for stars within 30°
horizon, but at great altitudes the difforence would be greater.

(g) Photographs of Star Trails.—As the Observatory is not provided with any
photographis apparatus, I got the loan from M. T, A, Sim, (.8., of a large camera
e fitted witl a portrait lans of 6 inches diametor and 36 inches fooal length. The lens
Db  was sn oxcellont one for the purpose but the camera. was > of

mehogany which required two men to fiit it[ ‘and’ 1 had @0 time to veplace it with a
move convenient one, Hence I found it impossible to take photographs at-a greater
altitude then about 30° while it was very difficult to point the camera to the exact

part of the sky which was demired, - At-Kodailednal 1 was much troubled by dew on

: LJ L L {he lens—a difficulty-which wou

Jory unwieldy one of solid -

21 1ot ¥6 felt in airegular OQbservatory. By far the,

‘ ofabtained at Madras on April 256th, The camera””

most’ steiking{photograph |ivas lon ‘ [
BN direated 80 that Polaris fell near the upper Tight-hand - corner of the plate, and
RN the plate was exposed for about two hours with an interruption of ten miniutés. . The
' C B o T plate ased was ~Wratten ‘and - Wain-

See photo. No. 2'}/ op o ‘wright’s ¢ instantancous.” ~“The negative

o LT SR following . starg:—R.P.1w -
03, 79, 92, 128 (24 Ursw Minoris), 126 (8 Urse Minoris), 100, 108, 89, 72,.99, -

& Serpentis, B.D. 85° 512 and four or five others which 1 have not identified. - That 1
is, all stars. down to the 8th magnitude and a few fainter ones ave ghown,. With
vence to this it should be pointed out that on'the 24th there was a rainfall of 063

. 'ghows ' the .

yefe

e wemrm P :

2 o f o .
l o .?"“m.;‘;lﬁ_ga;gmphoto.‘:No{ 3.

W T —n

L, A e i

¢ f Cavinm, 8 Arghs, anon.

®
k) Argus, § Argls, i Carine,
e Wi ot i, Y Veloryh, ¢

Velorum (78h mag.)® Argts, d Carihis, and & Azafs,

L in thiwtplate, f Casinwe i8 strongly ‘marked, Fig

o seephotoNot |

dray

Y

 inches-~the first heavy. rain this year—gnd-the night of the 25th was brilliantly elear,
.~ the stary shining as they never do here except after heavy rain. The night. was
4 windy, but by placing the camera inside the large dome it was possible toshelter it -
" completely. In the Kodaikénal plates of. the same region, the smallest star visible is
“one of the 6th magnitude; but it moet bo remembered that the gltitude. of the poleat  *
- that station is nearly 3° less than at Madras, and that on none of the nights when '
" vas there had there been enough of yain to clear the air, while the grass fives caused. :
- < a'beavy haze fo hang round: the _nol'phprn.ﬁhprizon. . T may add that thero: arve few -
S Wl e nights in Madras on which a photograph:shows any stars of less than the bth magnitude,
AW while on many ‘nights even Polarig ig” invisible. The Kotagiri. plate showed only -
“.. Polarig and 8 Ursee Min, (4:5) clearly with.a faint trace-of RP.L. 99, o - i

Caring, .

“vegion taken at Kétagiri was very poorshowing only-the brighter sters.  Negativés:
“of the Southern Cross were taken bath ‘-atﬁlad-r_as and at Kodaikénal,” The fofmer taken

o [ O 4 "X Crucis,  Stone 7055, Btone 5241 (7),
Lo - Crucis, and ¢ Crueis, | Hero again thio photograplic magunitudes do not agreewith the -
S visual magunitudes of Stqno’s.catalbgne',‘bspecially{initliéf,cﬂﬁeio'f' y which is given of the s

L Ldu-;' _ﬁ . 9nd magnitude while & is of the 3xdj} ¢ is much faintor than & inthe Kodaikinal platef v/

SN while it ‘docs mot -appear a ‘all on’ the' Madras plate. The general conclusion to'be -
LT ey xu from  these and. some other photographs is that'there dre a fow -eXcépﬁbtmlljy:
e fine nightsin Madras when  the gtmosphere’ noat -tha horizon is-fully as olcar as that -

a Uarig‘m, b“,:/ f‘_"—

N T worth noting’ that while, 1a ' , £
U igible; though Stone gives them “both as’ of the same magnipude. The magnitide of : o

e ' Carine also'appears to be groater than is given in Stone, - A negative ‘taken at Kodai-

“kénal did not cover exactly the gamé.arda, but in the part-that overlapped the ﬁ'egaﬁiv‘ef:.. '

. ghowed all the stavs shown in the Madras negative except b Caringe. [This plate was

- one of the earliest taken and was evidéutly under-developed. A negative of the $ame

" on 27¢h April—also a oloar night, ‘thiough not quite equal to thetwo preceding nights— -
‘ s o RS e AR _==Bh0\Ved'Qlllya ,8 &SIUI‘UCIS. ._"'1‘1_:16 ]atter
“showed ~also "Stons' 7119 (6°5 ‘iag.),

. [

e S

- E‘mL ) ~~"7" A photograph taken in Madras on A pril 25th—also,a very clear night—of 4 'p‘ai%%{bn' E
. y TSR S - of Argusf"Shows_':“—urﬁ*Arg’ﬂs; 7% Carines, .

. Kétagiri basin on the vther hand.

T

o odailcdnel on ordinary nights, but that.even on syeh nights fhe atmosphere at |

higher altitudes is distinctly less clear than it is at correspondi i '
. uds g : is at corresponding altitudes at Kodai-
. kdnal. .VT]ns conclus_lon'-was_ gonflrmed by observationg of faint %19 ulee .?nagde 01(1)(11;?116
_ gzminlghtstas those onlwzhuéh fﬁle photographs were taken, As regards Kdtagiri the
sults are too incomplete to be conclusive, but so f ' are ver
unfayorable to that place. o @, but so far as they go ‘they are vary

B, General Conelusions.—The general results at which I h ug o
observations as regards the relative merits of Wodaikdnal and Kg:ga;;?g:i iﬁ?gl f:c)l;e:g
Observatory .is that Kodaikénal is by far. the better situation of $he two, Whother
or not this has been absoliutely proved by the observations detailed above depends to
a certain extent,on the further censideration of whether the atrospheric conditions af
the time when:I was observing were fairly characteristio of the Kdtagiri climate
Personally, I have not the least doubt that the conclusion is the correct one, for the
general impression of the superiovity of Kodeikdnal very strongly forced itsol? ﬁpbn
me whlle-ll was observing at I_Kétag'n'i, and I can affirvm without hesitation that the best
night while I was at Kétagir: was inferior to the worst observing night at Kodaikdnal,

Having alvendy oxpressed an opinion in favour of Kodaikénalf I took particular ocare

that full justice was dong to Kotagiri and took ever i i i

: , to ot ind took every possible' opporfunity of g
the most f‘avgrabla_ Ob‘Sel’{\"athllS. The inferiority was particu%aﬁ‘ly. méu?i:ed é}.?ltt}c?g
solar observations and in the observations of the finer detatls of nebule, -~ :

~ -The explanation of the difference botween the two stations is not di 1t to B
In the first place,'Kodaik{mal is nearly 1,000 feet higher than Kdtggdifiﬁ G;E:}g 'g’lgx'
- itgelf & considerable advantage. In the second place, the formation of 'the hills about
Kétagivi is much less favorable - than the formation ‘about Kedaikdnal, Kdtagiri
itself h‘c?s--m a basin swrounded by hills vising - to-a- greater height' on all Bi%e:s
and doring. the day the temperature of this basin rises considerably above that of the
surrounding hills. ‘Consequently, convection currents of an irregular kind aye et u
~in the air producing a condition very prejudicial to-accurate astronomical nbsérﬂtio'nsp -
-These convection curvents are found on all hills; but their strongth and 'di;rati'on‘

~depend on the confipuration of the ground.: - Where-the hill-top is f» oxp 4
“ajeending ourtents die awey before or soon after sunset; aﬁdrarefu ?iiieeggirzzg?liﬁ’éégg o
© by downwaxd currents which bring in the ‘clear aiv from ahove and-so produce th 1
-~ Gonditions most favorable for observations. ~On the other hand, with alarge shélterégf‘ '
basin; as at Kotagiri, temperature falls - slowly and the unfavorable conditions may -
. continue far into the night. At Kodaikdnal there is a large plateau rising iﬁ:th);

centre, and the bast site for an Dpservatory lies well away both from the precipitous

observations now. being ecarried on will .show -that. there is more cloud.during the -
year .at Kodaikdnal than ab Madras, and, there, can be- 1—110 f{ﬁ;ﬁﬁf&i‘fﬁ%ﬁ? o
there is a large number of nights. on.which “ordinary astronomical ohervations ;4.
- the other hand,. it is- perfectly clear that the *seeifig? on a ob%ﬁ?ﬁﬁgiti&ﬁaoph :
-+ ldnal is much better than on & good night in Madras, 'ari'd-.-?iﬁy'fdigﬁérf'bbsgrmﬁ g A
o tions ‘have, shown ‘that, even during the south-weat monsoon. there” are. few' ni ‘1’3} L
., -during which good observations cannob. be -madé..l‘-hl):urinéu- 'pm'-t“ofi-eff?'thevno'grthgf' |

o cast. monsoon. the mights secem $o be very. oloudy, but” T know. of no.Ybsorvator ;L
" where thore .is not a partion of the year during . which few obsorvations can by" 2
o - made.. The question-as to whether,or not. the greater “clomrriess of tho uncloud c?i
~ atmosphero ontweighs other disadvintages cannot bo fully disoussed till the meteo —
-+ logical.obsorvations have been completed, but I may point out at present that o ?éify "

can be made well enough, and a. small number of really i

_edges of the plateau and from the hollowin which the lake lies is situstion seoms
-to me to be: exaotly what would be: chosen ‘o general pl-incipléghéz -%ﬁgagli%giefgxgg R
-~ Obsorvatory. . It may be suggested that & similar position might be:found near Kétawih  © 0
o on the sm‘;*oundmg hills, This is 2 .point {0 which I paid ‘considerable - atteﬁﬁgm L
- Dodabetta I have tested on a previous ogeasion in the mounth of January but with © o
- most unfavorable results, and sny situation furtlier west would ";_ird'babl’ be even . ot
. worse, while ‘towards the cast I have been unable. to find any position \ihwh _Yan SR :
o ;v _ nd, |The: question of the rolative mevits. of Kodaikdnal
. and Madras 38 & much more. diffftulé one. It i ?robable'it?iﬂeﬁ: f’fﬁé’?ﬁfi‘ﬁiﬁi i
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important factor in the discugsion. is the kind of Wg)rk, which the @bservatory is to

undertake. 1f the work is, as heretofore, to continue exclusively on the lines of the

older a'atronomy‘( T doubt if the gain would be worth the cost, but if an attempt is To
be made to entér upon the newer paths of research which have been taken up else-
wherel I feel confident that the gain would be very great. Two subjeets, for instance,
which' could be taken np with great advantage wonid be spectroseopic examination of
the stars for motion along fhe line of sight and physical abservations of the planets.
Tn both of these vesearches the remarkable steadiness and transparency of the air at

‘Kodaikénal would be an enormous advantage, and I believe that more good work could

be done on a dozen clear nights there than on fifty clear nights at Madras. Solar
observations could be carried on with at least equal success and with much greater

comfort to the observer, The sunshine-recorder slips from Februfry 19th to June w3l

30th show Lhat out of these 166 days the sun could have been photographed on 162

days—=a very high record. In Madrus photographs could probably have been got on

164 days, but on several of these the photographs would certainly have beon poor.. If

" the Kodaikénal observations for the rest of the year show anything like an equally good

rogord, there should be no difficulty in-determining the future lovation of the photo- -
heliograph, ~ .~ =t LA Rt photo-

Tn coming to & final conclusion on tho locality of the _(ﬁbsei‘vaf'o'ry-_ it seeins to me e
 that it would be a mistake to leave out of the discussion the original proposal fo malke

the Hill Observatory a branch of -the Madras Observatory for special work. “Nf this

" were done, the transit eircle would remain in position in the Madras Meridian which is,

*

" ‘theorefically at letst, the mevidian from which, all Indian longitudes are measured,.

E j:jfE:xd'. A Rgitﬁ.‘

o Btk August 189,

Within the last few weeks my work .on the meridian eircle observations has shown
that certain questions will arise in the preparationiof the final Madrag:star’ catalogue
which can be satisfactorily decided only by further observations with the same instru-
ment in the same position. So far as can be judged at present, these.observations will
have to be extended over several years, and they cannot be begun with advantage till

" the work on the eatalogue is further advanced. = It would evidently be a great misteke

to Tomove the transit eivele till all questions arvising out of former chservations with it

" are finally settled. - Another advantage which would grise from the retention of the
~ Madras Observatory would be that most of the Native assistants engaged in gomputa-
. tions, tims_observations, &c.,: could ‘remain in Madras—a plan which would save. .

expeénse and increase efficiency ; for fow patives can stend hill climates for long,

especially in the cold weather. Nor doos it seem likely that the total expense of the = -

bsorvatory would be inereased by accepting this proposal if the present intention of

having two Euvopean Astronomers-is carried into effect. There wonld be a consider-

" able saving in initial cost, of buildings while the difference between the hill pay and

the Madras: pay of the /(B'siatants would more than eover the extra establishment
roquired. R ' . - - '

(Bigned) = C. MICHIE SMITH, _
S Ofy. Government Astronomer.

. “Wore.—The phobographic p_rinta_ncmmpanying_mis do ok show ne_aﬂy all the stars showan in the"negutivea, hut they .
give some indication of thd sharpness of the photographs, R MR (O

) CM.S -

L1




i ““‘:"‘M-‘_‘ [ Mv\nMWWM . R -

~e,

GOVERNMENT OF MADRAS,

PUBLIC DEPARTMENT.

i iR L-;Ali-_u_the followin g paper i—

_lrl-om C. MICHIE SMITII Tsq.,
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Oﬁimatmg Government Astronomer to the'
tument, dated Madzaq, ath August 11893, No 85,

. Ihave tho honour to forward herewith my report on the observations made at

Maqu, Kodaikinal, and Kdtagiri regarding the best site for a new. Astronomiea] -
Observatmy T would suggest that it be read in connection with my two previous -

"Papers on the same subject—the ¢ Report on Observations made oy the Palni Hills, »

‘duted Tth Angust 1888, and a letter to s Excellenvy the Govu‘nor mcorcled in G ()
vdated 7th Marech 1885, No 572, . ‘

Am————

EL\CLOSU RE.

.RLPOI{T on the relatlve Merits of Kodaikdnal Kdtagmaand Madras a8 Sztes for an f&

‘.:‘

Astronomical Obsu "vatory.

, I accordance with the proposals made iz ny. letf:el" No 21 dated 3rd I‘ebruary
~ Inst, whw{; were accepted in (.0., Publie Department No. 92 of the 9th idom,
S 8 left Matlrag on Yebiuary 18th for Kodatkdnal, arriving thers on the 20th-idem.
Trretutned to. Madras on Mayeh 9th and left for Kotag-n'l on the 18th 1dem I
' returned finally to ) Madras on Apri] oth.

P Imzfmment&. —-—The ehlef mstruments thh I taok With me . Wer
. ollowmg —

(1) The: Smythmn telescope of 3 7 mches a.perture Wlth % pmtable stand and

e the

*._equatorial mounting by ‘Cock and Bons,
( 2)-A Pritchard’s ‘wedge photometar,

- ‘( 3): A spectroscope With a Rowland’s g‘mti.ng of 14 439 lmes f;o the mc"h |
A Maclean’s star speotrosoope, .
é pe with cylmdmeal lens

‘A small direct~vision speotroseo)
Llﬁoml horlzon for time’ determ

(B} A sextant with stand and ar
© (7)) A siderial phronometer,

'i»
8) A largé camera with portrmt lens 6 mches n dmmeter 36 ches foaus.
(9} A half-plate camera, RTINS
(10) Aneroid " barometor, rotating . thermometers (wet and dry ’bulb), and sun 'ij‘- D
.. maximum thelmometer : SRS R
CH To protect the msf;ruments and. bhose 1in oharge oi‘ them I tonk wmh e & tﬂllt."'_.-'-;”':‘_ '
supphed froni the. Camp Equipage Depbt. -~ R

T8l Plases Trom which Observalions were made mzd Weaﬁwr.
TN G very. kindly: ‘placed at. my dxsposal hls houso 4 Poiin Oralg n Wlnle Mr..

{Heunpcl of Dindignl, allowoed me’ ‘1o pitch my: tent on thatep. of tho hill: rising behmd o
.-‘«Eu Bolla Vlsta,” Whmh bolongs to lum. '.I.‘he mtuatmn of thxs Inll though good 8ot

At Kodmkaina.l Mr.

. . .
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g guod as that of some of the peaks farther wost, but I found that it was quite
impraoticable to carry on my observations from them without another tent, while the
close proximity of Mr. Heimpel's hil] to Penn Craig made the work easy.  The chief
drawback was that the hill-top, unlile those further west, was not entirely beyond the
range of the mist formed by currents of moist air rising from the ‘plains up the face
of the Pambar oliff.  On'some nights' the mist did not reach for more than a few
yards beyond my tent and it was not unusual fo have a thick wall of mist on one side
and an almost cleax sky on the other. 8o far as can be gathered from such meéteoro-
logical statistics asare available, there was an abnormal amount of mist and cloud
ab- Kodaikdnal during the time that I was there. My worle during the earlier part
. of the night wa¢ frequently interrupted by mist and cloud. This was the more
- unfortunate because most of the - objects which I had selocted for - observation
should have been observed before midnight, in order that the. Madras, Kodaikdnal,
. and Kdtagiri obsorvations might be made under as nearly as possible similar -
* conditions us regards altitude, I found, - too, that from 4 'to b hours was as long a -
time as T could stand the cold on the exposed hill-top during the: night. There.
were, however, only two nights on which T was unable to get any obscrvations and
'e% on these nights the weather clearod up ecmpletely befors' morning.  The com-
pagitively large amount of eloud present seemed 4o be due in & large ‘measure “fo the -
- grass. fires which were burning all the time T was at the station.”” That .these fires do:.
. actually produce clouds was very clearly shown on ‘one oceasion when “there was a.
fire onthe flank of Perumdl.. The smoke rose in small quantities nearly vertically
. up to a certaln™point and ‘then  diifted ‘alonlg’ horizontally, " To the windward of thig .
. the sk¥ was almost clear, but to. the-deeward- there were dense clouds formed whick
evidently weie due to moisture condensing about the dust - particles. At the .
moment at which the accompanying' photograph (No. 1)-was taken there was a sli ght
wind blowing the smoke out of the vertigal,. (Jn one night I had to stop observations
- onaccount of the dense clouds of smoke- blowing..over the hill-top from a large fire:
~boyond Shembaganur. Kodaikdnal is always subject to ‘these fires in the early part
-of the year, but this year, I am ‘informed; they were more numerous and eontinued
~later than usual. A point of very gréat importance with regard to the. climate of -
% . - Kodaikdnal is that there is a- trong tendency for the sky te clear after sunset, and -
5* judgitg from my own experiei 6o diring six: visits: to: these ‘hills there “are very few
nights, even during the south-west: monsoon, which remain cloudy throughout, " Thig

opinion was shared by the late Sir. Vere Lievingo; who had made a’earefil study of the

olimate during many years. " Another feature which shavply distinguishes the climate
of Kodaikénal from that of Kétagiri or of Madras is that the breaks in the sky between .
clouds. are nsually very- olear. I do not mean that.this is unknowsn -at the. other -
“stations, for it is a characteristic feature of antioyclonie weather; but as s rule .in
- ~Madras and, so'far as my experience gocs, ‘at Kdtagiri, a cloudy night is a bad night
for observation, whercas at Kodaikdnal excellent work .can bo done on nights when- -
there is a considerable percentago of cloud, : The position of the telescope -at Kodai-
kénal was approximately-=TLat., 10° 18’ 80" ‘N.: Long, 5% 10™ 1+ E,: height
above sea-level, 7,390 feet. At Kotagiri -the only - place whero I could  obtain. Q.

room was in the ‘bungalow attached to-Kotah Hall, and for‘conveniense the telescope -

- was, for the first part; of the time, set up on the lawn i’ fiont of the ‘house. . Tater on.
the teloscope was taken to- the top- of One Tree:Hill, some 260 feet -higher, to test
whether or not the unsatisfastory results’.obtained were ‘due to the position of the

telescope, *'No - difference, however, -could “be detected - between ‘the two stations,” .. o
The positich of the telescope at Kotah Hall may be taken' ag—Lat., 11%25' N, ; Long,, :

©o B 7T 30e it height above sea-level, 6,250 feet: At Kotagiri I was even more
* unfortunate than at Kodaikénal in’ respect: to weather; for ‘there wers: no less than
6 nights which were teo-eloudy to permit observations being made before midnight, .
" On one of these nights I was able to get a few observations about 4 A.M., butiwas soon
stopped by mist; and on another of them it-oleared -about 4-30- o.n, and Iiwas ‘able ' -

+“to-observe il dztybrcsik._ - Just aw at Kodaikdnal the work was interfered with by tho- G

* smoke from grass fires, so at Kdtagiri the numerous fires lighted by the villagers for.
“burning heaps of weeds produced 4 hizo- which, on .actount of _tlle_-.stilllléss of the .+

- “weather, often himg about for'a great part of the! night.. This:gmoke-haze is-tohe .-~
- o expeeted it tho hill staticns during’ only & small piart of the year and its:prejudicial L

- V12ws 1n the afternoon. : The feature that struck me mos
- vations-wag the great clearness ‘with which fagulse were geen, I

B wit};_ thq same or: with larger telescopes. . I;ess*diﬁerence, ag-might bé ex
.- noticed in" the detml.s‘ ol sun spots, which were neither large nor nimerous

26 Kodaikdnal. - 'With the grating Spectroscope -attached to the telescope-
e togeta view of 2.complete prominence: by opening ‘the slit ‘wide, "

.3‘"fshs‘tt,“h_avingﬁse.en‘om?'prdmineﬁqe, Idid nt'f)t-.:thi:ukuitﬁn'eceasaijﬁ'to.;I__odl{_:._ffi')fhiore".- +It.
MW evident that with suitable fypliances the ‘prominences could. be seéni;Wifh{gféﬁﬁ clear:

i) 3-.
effect ig probably:not nearly so great ag that of the dust-hazé*wﬁich‘ is

adra's,- more or less strongly’ developed, during a great part of the year,
At Madrag the observations 'v&efe made fr. of th o1y and wore

6 A ) : rom the roof of the Observatoy and y
muchl_ mterfered with by cloudy weather. The- original intention was toy makevgg‘
complete series in the dark fortnight Pbreceding the visit to Kodaikdnal and the.

1 _ mad, ‘the ) on when it was uselegs
to continue. the- work, 8o that the Madras comparative observations were far from.

complete. By the following dark fortnight. most of the objects wero’ :

1101'}2,911. to make the observations of an?z use, Had there .]heen -gn-ye cf?é?lflaé;t?x?
dee_ldmg_ on' the relative -merits of the three ‘stations, the yjncompletencss of the |
obsarvatmn_s would have .beon a matter for. serions regret, but it seoms to me tht -
the matter iy go clear that the observations aotually made are abundant, .To prevent

misapprehension | -ought to -state .that the cloudiness and haze which gtopped the -

observations at Madras would not necessarily’ | ' i i
t ‘ : J.have. stopped .ordinary astronomipa] |
observations, but I-thought it useless to make test obseryations 1tm i
SeIVy ut It _ 8OLY wien the nt
conditions were distinctly unfavorable, . R e_n m0§ph§rlc '

,jé'c. ,_‘O&s_erz_-a_iz'més.—,-The observations mé"d@:mﬁi’ bo- olassi ﬁéd'aé el
. {a) Observations of the sun with g ecial“.:_-r'eférénc ..t ' v
" (Z?) . Obs@l‘vations of-venus Emd Satul‘n. R L N

w (e oy star-clusters and nebule,
{4 o 0 double stars, - o
(e} 3 o stellar spectra., . . .

. (J? - Measurements of apparent stellar ; "aéﬁitudeé‘. :
(g - Photographs of.stay trails, - . . .

o (@) Solar Gbservitions.— The usual experience of observers ot L  altifudes iéthat .

- the image. of the sun is ‘generally very unsteady - owing to the -..Etl-j;tg{tl;%iif;gﬁ:.'_,ﬁ.'
currents produced by the heat of the: sun when._ it is.above the horizen. At the Tick .

88 to employ on the sun.g ..

at aperture good views are . -

was found to . ..

Y views of .the .

Qbserva_t'ory,*for‘instance, it is, I believe, considered nsele
telescopie of more than 6 inches aperture, .and ‘even with th
obtam_ed only early in the forenoon. At Kodaikdnal this unsteadiness
be much less than” I had expected, for T usually. got 'remarkably.stead
-sun’s dise up to at- least 10-30 or 1L A, while- on several ‘occasions I had- g

under the most favorable conditions, seen themi with. ‘equal clearness at Madr

while I wag

Cloudy weather almost

t o8 regards the solar obser. .
bave never, even

the reversed - -

prominence lines “were -geen very. bright and steady, and on one oceasion. T wag.abla. 1

present at .

ness. At Kétagiri the solar observations were much less satisfactory, for the.atmosphere - B
usually bécame very unsteady about:9 aar, and it wag only-on two ('):r'th'.reé_iodggsib}jgﬂ:gfj o

- that I.got satisfictory views later than thas, Before that hour some excellent views'were . :
-obtained,and both spots—which. were then largo. and. numerous——and faculs. wore
o seen- with much eharpness of detail. . I made numerous micrometrid -Mmeasyriments of

the best views 'got at.
hot-weather, in Mudras

- comfort than in Madras., - As regards solat-observations in genorul, it seoms certain that . - -
."_:‘;"_.‘I‘:ﬁ]le?-bggtiyl‘gws‘;:;gqf?:tﬂ;'_the.’,hi'll--.:St‘llf_iqfiﬂ.aife',.m_u.(}ll;,:bettel‘?._,t_ll"e;;ni' he hes WE w0k ab.
- Madeas, - Another point to beinoted is thnt, .es peeidlly in the
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~golar obgervations nre carried on with great diffculty if not with actual danger {o the

: ill station, though the direct solar radiation
e thi lﬁngs:ellc’hgv ?:;fssssazféﬂ]:e air renders the’ work comparatively pIeasant :
;Tgogf ::Eltoifhe observ’er has once gbtﬁhp;gugh_ly sunbur;ted. | o .
o ons of of Sdturn.—Observations of - Venus and of- 8a m:n.
() dOb;fr”ﬁiz;?:f Q'Ztvlfggli ﬁ?lﬂlz s{;bions and at various altitudes. lv?l}usllsuitvw(:r?; ;
Sovoro ost fl e’qb th ‘r);le telescope and the atmosphere. At Kodaikdnal this p ad ras
el tegt ne othe horizon when I began the night's work to get really good v E?Ire
usually {5 hnearth t 1 did obtain were distinetly good under the cu'cums_tfmees,. ‘f-flﬁé
of it, bt ] Oﬁh a‘e occagions on which I. observed it before or soon after 1811;18.6 . o .
e o ﬁint At Kdétagiri the views obtained near sunset were only. alr’lﬁi L
those obtair egole tor were poor, Saeturn is much easier than Venus and some GX'?)? L
ﬁ_mscgoga;;l%erz got at both stations, but at Kodaikdnal it was usually possible
view ,

a p - . ¢ c

' ‘ aratively low altitudes at.
: vations. of Baturn . were made at comparat ' pltitudes at.
much'l - %ﬁ {ﬁsilrggaﬁs_ of the markipgs on the planets showeﬂ-Wlth'gl_?at "Chittl;mgf
bOt];P iEl'[cesﬁ’nd in my'KGf;agi'ri notes the following’ entry after severa nights.
ness, .. _ Il note

[

but not so good as at Kodaikdnal.” - - SRR Sn il
o (e)'S-h?i’F Clusters and - Nebulee.~—TFor these I went- systematically through a list

A o 1 i

h vould g ' “geperal i ‘the. relative -qualities. ‘of each
e ‘gtation 1. ld get a better general idea of -the. relati ' -

. ezw t}:; -,aif;f:lgn:[ ];V(:L:E;t h'afe got by confining:my arttent;on to. ‘t_est.‘-o_b;jfec‘t.};. ; _E:lee%z?gﬁ; _-_._
so?:l;fl?sion arrived at was that for- clusters there’ was ‘e slight;, and for faint :nel

marked advantage of both. hill" stations over Madras, while as regards.the relative.

i io daikdna istinetly: better than Kétagiri,” A

rits- ‘hill stations Kodaikdnal - was distinetly: better hon. Kétegirt. A

;n 91_1_1;3 Z(f;iafih:ﬁa?;romaly be mentioned. In the great (_}:;pn\‘gebullah- ‘ﬁ;he. .nelé}l;z :‘;);‘3(;.. |

7%%13%11(1 was a conspicuous object and. the br1g!1t wisp _of\-llg:};]g;; dﬁsiﬁﬂf ii 1 p pards
round 1004 - Bond -was. easily traced as far: ag?it is shownin Bo _ ing. ~Th

" yyas not the case ab either of the other stations,. I had: no. map: of the nebula with me

- ison, but the impression: left. was that; the nebuls extended -
 with swhich to make comparisen, but the impression. loft. was ths : the nebr |
: i‘;ﬂlég:;ﬁi-ldgze?ti;ns_ vefy:.-mue’lx-fnl'th§3r than I had ever seen”it:before. ; The nebula

T “was ““goen’”? and ‘“well seen?' at
S Madras.

‘about 5 "Args iv so far south that even.a slight™ change in-latitude . makes a sensible

‘change in its visibility § still, the very great differénces bthg%h it. 312 xfeﬁf&ffﬁrgﬁ i
" fhreo. siations cannot be entirely acoounted for bY.l:.ﬁhé”S-g."th:n'ana? view Thad .-
Kodaikdnal, especially on one night, ‘was =.1‘ncomp§u'§y}3__y):____n_er obieot and T ased it .
- “previously had of it. - The cluster- about « Crucis is a1 easy obj et
' P};?IYIIQ_ asya'test"for'- colours. 'In Madras, the ‘grol.our.s‘of‘_thg Iénzlgkzz _;1 the oolours
* tho oluster aro well seen only on- epecially fine’ nights. - Jﬁ‘t o With power of 70, - |
- showed with great brilliancy. At Kdtagiri, jthey:_vvl'erecv?eb Sgﬁula ih s power o£10,
 but with higlier powers wero distinetly poor,” Tho Crab CStagizi 1 could not use
. power of 184 ‘at “Kodaikinal and showed much detail ; at K ___ag_}ér__ oould og-wse.s .-
~ power of moro thien 100, with which 1 was “ foir ” ; aud ut Mad olvod” sb bothof
© Eoor bjec. Tho nchula M 64 s *socn but ot oy seslved” a5 coially.
L ﬂ;ﬁ"-ﬁfu Stagidns',;whiléf at Mgd??iﬁw{;VQZYWISZ”{;@?P%}QJ :egég, S KodeIL;', el
et W utag  and S vory fin st o o 85 A s gt
Bt O e e
' but faint? ot Kodaikdnal ‘and was “'-:E%ri% z&%&éﬁqdﬁ;C,étagi;‘%_;iailg:d"ﬁ‘g_lq_t; foma ot

“ which there: wag! o

“ flickering which is §o &

bservations of Venus and Saturn: # The definition 1s certainly better. than iu.Mad‘ms'_ )

L 4- ) ]P[éasu_remgzts of apparent Slellar: Magnitudes,—T

- clear and the sky near them froe from tlouds; Most of the Madr
- made on-speoially -cloar nights, - The observations ‘would ha
“numerous and complete had th ey not been intérfored "Wiﬂiby-clou_

- they stand they are sufficiont to show a marked superiority of “the two h
. over Mudras, though not o distinguish betiveen tho two hill stations thems

seivitions o double. stars wer "izﬂ‘.“..de".-iuﬂ.defl.' Vely S
The observations of doublo siars yero made wider very. .
ytavorublo conditions, especally at Kodalal, where i tolesaopo pla hetbving ¢ -
-1 e K e _ . v N i ". i - g B TR i 1. _:-_ :;l. { . . . . G ) ' a
top:of: the .hill “was fully oxposed to. tho v?entty strong wind, and T- found: ‘thaf with

5

éven a. mo&erate wind the light stand which, T had' for the telescope was not suffi-,

ciently steady to permit of the use of high powers, and that even with low powers it wag -
diffieult to distinguish betyyecn simple elongation and .actual division of ologe double
‘Stars,. At Kétagiri there Was much less wind_and . the observations were more satis-
factory, The general result.of the observations, so far as they go, is that little
difference could be observed between Kodaikdnal and ICétagiri, but that the addi-
tional light and steadiness .of the air at the hill stations pg compared with Madras wag
very striking, . . . . 0T T NAM . '

- (e) Stollor Spectra,~Most of the observations on these were, for convenience, -
made with ‘the Maclean star spectroscope,  The geneial conclusion arrived at wag
that both the hill stations were superior to Madras, and' that, so far fs the ohservations
went, . Kodaikdnal was superior to Kdtagiri, but in fairness to the latter station it must’
be said that the nights on which the observations were made Wwere by 1o means id cally -

- fine. - The spectra 29 seen at Kodaikdnal ‘were remarkable both for theiy brightness
and, what is of much'm%ie importance, their stoadiness, The curiens and very trying

: ongly marked at Madeas was almost entirvely absent. The.

Maclean Speetroscope is not fitted with any arrangément by which the position of the

~ lines can be measured, but hud I had g speotroscope fitted with measuring apparatus it
- would have boen casy to measure the positions of many’ lihes with' great aceuracy,
It seems fo me that some of the chief ditficulties in connection with the aceurate mea-
surement of stellar spectia would be avoided in an Observatory at Kodaikénal, - '

be measurements of stellar
magnitudes were made with g Pritchard’s wedge photomoter. To use this instrument .
effectively the light from the star must -be made to pass through a very small aperture
bofore it falls on the wedge of neutral-tinted glass by which it 1s extinguished. 'When
the.photometer is attached to.a telescope with a fixed stand and - cleckwork this oan
be managed without difficulty, but with a light portable stand which is never in'per-
fect adjustment and with no -eloskwork or gl 0w motion in declination it ig far from -
casy to keep the star in exactly the right position, To simplify the observations as
much as possible I observed only stars which “Were comparalively near the poles,
Consequently_,' the stars were always at a low altitude, and henes ‘the results are not. -
only less umiform bug give a mugch loss favorable comparison than would he. given by -
stars near the zenith, . Kach set of - measurements consisted of not legs than § readings -
of the wedge. The observations were made with: various apertures,” bt ‘all were "
reduced to the readings for full aperture. The middle time of each set of observations = -
was noted and the altitude of the star at thattime wag caloulatéd. The following are
the chief vesiltg :- R R R L . LRI PCR R

Madws, . | - Kodaiktmal, ’ o Kdtugi,
C i Btarg R TWo. | o T Yo R No, oot
R .| o Moean, . of 1. Moan | Mean Ji ol Mean | Mean . “of | Blesn v
| ] G | rg | Altitudo. | Ronain | oL Alfituds. | Runding. | -
a Urem Majoria o, 7|1 “ges 6]/ B6°-80¢ 1o 694 | p { 90 gor oo 820 4 a ] gge gt
B Urem Mujoris 7. . 0| w5950 5| ge O BRSBTS TN ECTRp S+ TR ol $19-38 ¢
¥ Urss Majoris . ve ], B28 h 6 | a0e 240 1 Byl 4 38° 3301 668 2 .086%07 ne
Polaris =7 7"t 0 L0l gy g AR aes [y [ e e [ 562 R T R
cArgus 0 T T S b 6200 g e 190 g | e 810
N Y -1 B R | 62 [ 82812 | gpe &l a:38
CaArgue 0T T ] AR R ULER T RS LR GO | 24027 |- - glog
.y Ursm Mjoris o I R (3T S B TR R GBBRE L qpegg oy
E‘UI‘SEG‘_M{#DI‘!‘B. e L I :l.- B CENS I N S 6.42 . 2 - 1,7“ Sl ; o
v Argus o o LI I R A e T e
e T R e . Objoct glass probably coversd With dow,

tas appenedd quito -
a8 observations weie RS
vo.been ek more
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wrilo di “for ‘ gnitude is very nenrly 0-50 inches and the mean read- R N Koda.i]‘(é‘nal on ordinary ‘nights but AR ‘
?iﬂ Bfodr1L ﬁfﬁf:llloz?sﬂ; Otﬁaiit‘éar()'lgioinches less tlf;,n for Kodaikdnal. - In other words, to L higher a]tl_f},udes 13 distinotly lea; oie’ar than 'a't'ev'en L such wights tho atmosphore at
ing .

: ' i : J t Kodaikdnal, the area of
tain the same amount of light from any star at Madias as at Koduik tal, the
ggea;?)jalei glass would have fo be inoreased by one-half.- This, I.beheg e, is 1(;1}11y an
sminder-estimate,” 1t is probably nearly the truth for stars-within 30 to‘ 40.:‘-01’ the
horizon, but at great altitudes the difference would be greater.

: § ofographs of Star Trails.—As ‘the Observntm:),:. 18 not provided with any

photcfgt?a;;]izc n%pafmtusrl got the loan from Mr. H A, Sim, (.8, of allllarg:} lean'lltfm

fitted avitl & portrait lans of 6 inches diameter and 36 inches focal length. the (11_1?

e was an axcellent one for the purpose but the. CAMEra Was a very un Wleldy one of solid

_mahoguny. which required two men to lift it and T hud no time fo replace 1t with a

more convenient ono, Hence T found: it =1m190§51ble to take photographs 4t a groater

. altitudo than about. 80° while it'was very: dlﬂ:'lm’ﬂt to point the camera to the exaot
part of the sky which was desived. -At Kodaikdnal I was much. troubled by d(.ew.gron le -

. tholens—a diffieulty which.would not be felt in.a regular Qbs.(\rva.tory.._ ‘_By far the

~most striking photograph was one obtained at Madras on April 25th, - The camera

kdnal,. _ Thig conclusion. wug confirmed. b

D, General Uanclﬁsz’ans —T1 al r : ; oY
Y L i Lo . 10 ganoral results nt which 1 } .
: gt;_ser “‘twfls as regurds the relutive merits of Kodaikdnal and Ié?‘ijgﬁil:se (511 fs;(t]gl fﬂ}ese
- ')servatt.)l Y 18 that Kodaikdna] is:by fav the better situation of the ty Wl sthor
~,0r not this- has heen absolutely proved 0. Whether

. _ by the observations def’ ) [
- &certain extent on the-further eonsideration of whether the g&féée%;‘l;ove.dsptqu_ds“i:o
- the time when I ‘wag observing - wer irly ' o K rie] ol i

Personally, I have not the least doubt -t 0 . i
il hay east d 126 the conclusion is the aopp ~for th
) 'ﬁinf;ﬁillii?p‘re;sm%n of Fhe sttlpIcérlomty.of- Kodaikgnal very strongly fl(;:fgdogt?elft? ;Ifx})]x{i
e while [ was observing g Gtagiri, and I can affi i itati 3 bes;
«ight while T wig at-K(Stt’_ugiri wag ‘i’n%e}ior- to the w st ohmope o miadon that the oy

* e - ) L - T : ¢ rorst Obae]:.".in ﬂi ht . . S
- was direeted so that Polurds fell nearithe .uppell; 1'1g1_1t_tfhand.t_eor11(;r tOf the }tllatc,_ ‘zlL‘Illd . Ezglf‘iﬁl?‘,lre?‘ly GXP”{SS@d &nlgpmmn An favour of Kodailfifhall'g[ tb%k I?;&%f;ﬁﬁ‘i‘ﬁ
Cthe 1w ras exposed for about two hours with-an-interruption of ten minutes. - he .. that full justice was done to Kotagis and took 00T pa auze
th(‘__ _P la.tq Vs CXposee or el < plate . used .was Waatten ! and Wain- ” - the most. favorable 'Obser,vatious_g Svery  possiblo opportunity of gotting

favo The - inferiority “pas o 't : arked in -

- solar observations and-in the observationg of the ﬁger detali)g Olt? .unlgll)luyimmalked 1 the
.. _Thé explanation of the difference between theﬁ fations | :

CIn e fiee cronation of the- diff ¢ oelween. wo stations is not .4

- Tn the first place; Kodaikidnal. is nearly . 1,000 foet higher than __Iidtagii'?,i{i:%fitf‘s inﬁl

o ] tN Q L RER Wright’s‘“inStantaneous.'” The negative
‘ i Seepm_o '_O .. shows the following  stars :— R,P.T..
03, 79,03, 198 .(24 ‘Urse Minoris), 125 (8 Ursee. Minoris), 10y 108, 89, 12,”9_% 4
2 S,nzptzlitis: B.D. '(83_"’ 512 and four c;_l_"ﬁv'_e' others which T have not identified.  Thdt

o e s - “itgelf a considerable adv age, i oz ! = P11 18
“is, all stais’ down to .the Sth’ magnitude and a fow faiuter ones_are shown.  With o fétngi't'io‘]ilsl?gllulilel2;13"é}g::)?.iiﬂ@'lntﬁlez St(llc‘m'l‘? [flace_, the formation of tho hills aboyt *
roference'to this it should be pointed out that on the 24th there was a rainfall of 0°G9 “itself lics in g basin” surrounded :b--mn:l'f-ﬁq: -,.‘,?!"‘E‘t“o“ #bout ;Ko_d,ff_‘,kﬁ”ﬂ_l-. - Koétagiri
'inchés—the first heavy rain this year—and the night of the 25th was Drilliantly clear, ~and*duting ‘the duy the tem prnture yf t;]"' S?l)lm'lm"’]?.-- toa gr eater Lisiglit on all sides
“the stars shining as they never do Tere ‘except after heavy rain. .. Lhe night, was “ tsurroundi I?g'_hills'.” Cousec‘i&t‘ntl’r ! 'CO%"V l? . asm”nses consideraly above that of the
windy, but by. placing the eamera_inside the large domie if was possible to sheltor it - ~ in'the aiv prodiding a condition )\!,el 1? :1”3'{'1 '(-njlu‘]‘(QJ'LIt&"Of o0 irregular kind are gef up
“coni plétely.z ~In the Kodaikdnal plates of "the same region, the smallest star visible is " Thess conveotion currents are fo, g dp'"b‘ 111 t 111‘?11‘:,159 accurate astronomical observations,
“Ghe of the 8th magnitude; but it must be remembered that the altitnde of the pole at " depend on the ¢ 6nﬁguratioﬂ of thé grsim d,:*-" WVII‘ S b}lllt t.llf‘_u'. strength .arid. duration
“that station is nearly 3° less than af Madras, ‘and that on none of the nights'when - ascending currents di away before 0% soolt aftor e hill-top is freely expoged, the -
I was 'there had there been enongh of rain to clear the air, while tho grass fires caused ~ by downward currents which bring in the -él‘qrf‘up,s Qﬁ@l}dar@\;l‘n (:1'-'119-'G{’.“rﬁ-’@ﬁue?éede‘d '
a hoavy hazo to' hang round ‘the northern  horizon. .. L may add’ that there are fow - "conditions most ffavbrabie"f'o'r'obs"er%at‘ians"= Sil-tﬁu-l ‘t'ff‘ om above and 8o produce the
. nights in Madras onwhich & photograph shows any stars of less than the 5th magnitude, - - 'basin, as at Kotagiri, temporatire- falls slowly. s "e‘loit]m}' pand Wl‘th”a”!@gq SMoltgred
“while on many nights éven Polaris 13 invisible. . The Kétagiri plate showed .only *continue far into the night. At Ko'daﬂc@inal-%h?( e ’,-}Imf.?.‘fm_‘ilble oonditions may
'ilyj"«z“"""is and SI‘U"'S@_Millfﬁi‘i&(*'@'01‘3.5‘1?13} with a faint trace of RP.L. 99, . | " - centre; and the best'site for an :bb:sel'irzato'ri"f'liés' \‘;:H;s{i\?ayai;%ilipﬁigfgut] nsing n the
- A photograph taken in MadraS‘_'o_nEA'pril25th—-—‘-a‘130 a‘very clear 11ight—:0f'a- portion. - s ,‘_,fd.ges_ of l‘;he.;pll_-‘it‘eau and flforp the hollow -ill‘Wlli@]lthe-]ake'lies.: This 'Si]riiﬂﬁggéﬁ:
. - o of Argus showst—d Argts, A Carinm, = - 5. o %Ine to )6 exactly what would -be chosen on general prineiples as. the site’ of no
. Beephoto. No. 8, .-/ ls iy w-Argus, i Argls, 7 Carinee, o ’(‘arina%, b, - . 0 .S%l "ﬂtol“}._’-_ . Iﬁ_ may be Buggg.estgd thati}simila_r position mﬁight be found near Kéta; ?11 o
b e and b, Carinw, 1 Velorum, ¢ Carine, Dodabotts 1 iding Lills. This is & point to whioh T pag] considerablo attention. -
-+ f Cavinre, & Arglls, anon., Veloram. (7thmag:) o Args, @ Carine, and e Arglls. 16 is et Bltltfa ornble ‘?eSt?d'(m & previous ocension in the month of January, but with .
~worth roting that while, in this plate; & Carinm is strongly. marked; 5, is" hardly - L HOst uniavorable - results, and any. situation fur 13 _

et O 2 £, en e et el B 2
- suflielently removed ‘from the odge of the.plateain. .on. the: (e % nd iy :lv s T
- Kdtagiri basin en. the othey haiid, . - Lot en-the: dne and an lfgq.rp.lthe_.,l..__,.‘, T
g The question” of the relative merits of Koduikgmal end 1. N L e
S "cIl-ﬂqQ.-‘_llt__ one. . It ia Pl‘qbﬂable-: thﬁat‘t_he_rﬁeteo’rblbgieal 16%2&-&%{?3;2%31-%@ 1}01;.-5.-:?1_‘9%-9
o onwill show fhat, thoro s moro. dloud. during. the. yoar at Rodaikinal: than' ¢ Madmar
.-+~ and thero ean be no doubt that at Madras there s a}iai‘éé,nifhﬁ‘)ér"dfﬂ:ﬁi&htsﬂ ::"'%111"8'8’5"" gty
el g ent obsesvations can b mads wall cipugh, an o g
'f'?;‘égﬁfgfffk‘zs;{}’Sjm?lgj-g%lggltfz,-I‘O?dth"lé othcr hand, it ls porfoetly clear that the
g SOOI on a good night at Kodaik nal is much: better that on & sand csr 08 TR
o Madias, and my Fortor obsorvations. have  showy tbt:i(}t,tg'ifegmanﬁfglgatghoeoibﬁ}t%l’m RN
ot momsoon, theve ‘ate: few nights during ‘which good. :b'BSéfvlfifsioné53:65{.::'316!;-5«'b'e-"-“"?WSSF P
-+, iDuring purt of tho north-onst munsoon the. nights scem to be. very loug o but 1 know
. of no observatory where: thev is hob a portion - of the year duing whih foy ofolt ¢
yations can be:made,{: The question as .t.ﬂ."_"whather’:or‘notz*fffé-:Ereatéi'?ele’*ti-n'es"' Of)s? i
: up_c__l_gude,d..i}tm osphere outweighs other disadvanta 205 0anmiot be fili'ly"fclisb:;sse (ibt'?l : t]"’ _
-_.,wteo;-ploglealfpbse_rv_atmn_s‘h’ave been completed, but 1 mﬁy point out at 1)‘1'é§6iii 1{3,&*5

. wisible, though Stone gives them hoth as:of the same ‘magnitude. - The-maguitude of
-+ Carinee also appears to be greater than is given in Stone. ' A negative taken at Kodai«
-+ kénal did not caver exactly the samo area, but in the part that overlapped thénegative,
. -ishowed all the stars ghown in'the Madras négative éxoept b Caringe.* This plate was
one of the earlidst taken and yag evidently undet-developed; - A hegative of the sanje
region: taken at; Kétagirl was very poor; 'showing only: the brighter stais, Rbegatives g
fithe Southern Uross were tulen both at Madyas and ‘at Kodaikanal. © The former taken ..
27t Apl'iléf-a-l_s'q'éai,'clem‘-hightb‘-thdugh-ﬁbtiquiteré(’lnal'_to-‘t-h‘e‘_t'wo'p_re‘ct_a‘din'g:m_ghjts—_-_; S
' R “r s showedionly o8 &8, Crucis; i The latter
showed “also: Stono - 7119 (65 'mag.), =
T e - Cringls, - Stone 7055, Stone 5241 (7); -
Crueis, and £ Crugls - lere again thie photogr: phic magnitudes-do not ngree with the
- Lovisnal megoitudes of Stone’s catalogne; especially in the case of y-which is given ofrthe
e .3§.'911_(}.'m’a’rgn:ifiltle;'-_}\f--l:l-ilé 8.18.0f the drdyyet iy g-gmt_{ch-fgilj@s.;tﬁanwa-:iﬁ'ﬂib Kodaikdral
- ciplate twbile it does mot appear-at.all onithe Madvas plate.: - The generdl ‘conclusion to
Ll dign from: these and SOm'e_=cher=~‘-p]:‘i0't(5g1'aijflls_;‘i;s:iit_hﬂ{;c‘theré131‘&‘%3*“£éw-é}g(‘:e'pti‘ijnalﬂi, SRR
¢ miglts in Madras when: the atmosphere - hear! ‘the thotizon i Hfully as. cledr ag that ‘
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very important factor in the discussien is the kind of work which the observatory is to
undertake. 1f the work is, as hevetofore, to continue exclusively on the lines of the
older astronomy I doubt if the gain would be worth the cost, but if an attempt i8 to

" be made to enter. upon the newer paths of research which have been taken up else-
wharo T feel confident that the gain would be very great. Two snbjeots, for instance,
which could be taken up with great advantage would be spectroseopio examination of
the stars for motivn along the line of sight and physieal observations of the planets.
Tn both of these rosearches the remarkeble steadiness and transparency of the air at
Kodaik4nal would be an enormous advantage, and I believe that more good worlk could
be done on a dozen clear nights there than on fifty clear nights at Madras, Solar

" observations could be carried on with at least equal success and with much greater
comfort to the observer. Thé sunshine-recorder slips from February 19th to June
30th show that out of these 166 days the sun could have been photographed on 162
days—a very high record. In Madras photagraphs could probably have been got on
164 days, but on several of theso the photographs would certainly have been poor. If
the Kodaikdnel observations for the rest of the year show anything like an equally good
record, there should be no difficulty in determining the future location of the photo-
heliograph, g :

. In coming to & final conelusion on the locality of the observatory it scems to me
that it would be a mistake to leave out of the discussion the original proposal to make ‘
the Hill Observatory a branch of “the Madras Observatory for special work., If this : P
were done, the transit citele would remain in position in the Madras Meridian which is, -
theoretically ot least, the meridian from which all Indian longitudes are measured.
Within the last few weeks my work on the meridian circle observations has shown

~ that cortain questions will arise in the preparation of the final Madras star catalogue
which can be satisfactorily decided only by further observations with the same instru-
ment in the same position. So far as can be judged at prosent, these observations will
have to be extended over several years, and they cannot be begun with advantage till

' the work on the catalogue is further advanced. It would evidently be a great mistake
to remove the transit circle till all questions arising out of former chservations with it

- are finally settled. Amother advantage which would arise from the retention of the

"Madras Observatory would be that most of the Native assistants engaged in eomputa-
tiops, time observations, &c., could remain in Madras—a plan which would save

_ expense and increase efficiency’; for few natives can stand hill climates for long, .
especially in the cold weather, Nor does it seem  likely that the total exponse of the

“observatory would be increased by accepting this proposal if the present infention of

- having two European Astronomers is carried into effect.,  There would be a consider-, .
able saving in initial cost of buildings while the difference between the hill pay and

~ the .Magras pay of the assistants would more than cover the extra establishment -

~ required. . o P o R

6th August 1892, - RS . Offg. Government Astronomer. - ! ~
. . Norr~The photographjo prints accompanying [his do not show nearly ull the stard h wii tho nogntives, but 'h o |
" glve some indication of th%s‘:s}_larpness of'thg ph)c;togifaph'g; R, oarty o e_a.af-a Shown In h? nesqtlves, Ut they

o (d) CM. 8.
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m 50?Q§\xnbe‘cember last No. 1051, and .:._3’0“1"__’_"5'

' %,\((/i M  telsgram of the 7th January, re'gardiif;_g;_._!_

Rev., & Agri, Dept.

With reference to my letter dated -

comparative solar and c_ﬁher obsefvatliéa. .
217 S R Madras, Kodaikanal and Kotagirt , : I :

Zﬁ?é% “am directed to forward a full re’fjort__;_én_.i.

‘the subject by the 0ffg. Govt. Astrono -
~mar, ‘
2. Copies of the papers to whith Mr,

| Mi_ch;Lé Smith refers in his ‘coveriﬁg-'f:; ;

letter are annexed,.
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GOVERNMENT OF MAD RAS.

PUBLIC DEPARTMEBENTY.

Ruap —the following paper :—

From €, MICHIE SM ITH, Bsq., Officiating Government Astronomer, to the

Chief Secretary to Government, dated Madras, Hth August 1892, No. 95.

I have the honour to forward herewith my report on the observatibns made at

Madras, Kodaikdnal, and Kdtagiri regarding the best site for a new Astronomical

Observatory. T wonld suggest that it ba read in conneotion with my two previous
papers on the same subject—the « Report on Obzervations made on the Palni Hills,’?

dated 7th August 1888, anda letter to Hig Excellency the Governor recorded in G.0.,
dated 7th March 1885, No. 572, ‘ _ : o o

g

ENGLOSU_RE. '

ReroRT on the relative Merits of Kodaikdnal, Kétagiri, and Madras as Sites for an

Astronomical Observatory.

In accordance with the proposals made in my latter, No. 21, dated 8rd February

- last, which were aceepted in (.0,, Publie Department, No. 92,  of the -Oth idem, .
I left Madras on February 18th for Kodaikdnal, arriving there on fhe 20th idem.

I returned to Madras on March 9th and left for Kbtagiri on the 18th idem. I
returned finally to Madras on' April oth, - : 2y o
2. Instmmants.——-’l‘he_ chief instruments which I took with me \vers the
follt_)wing':——'— o L S e '
(1) The Smythian telescope of 87 inches aperture, with a portable: stand and
- _equatorial mounting by Cook and Song, - o S
© (2) A Pritehard’s wedge photomoter, - .

(8) & spootroseope with a Rowland’s grating of 14,439 lines ty tho inch,

(1) A Maclean’s star spectroscope. _ R .
(53 A small directwisi()n,sPGctrqs'cope with eylindrical Tons, SRR
- (0) A sextant with stand and artificial horizon for time determinations, -

- (7) A siderial chronometer, . co . e
8) A large camera with portraitlens 6 inches in diametor, 86 inches foous, N
59;' A half-plate camera, : I ' ST

maximum thermomoeter,

. To protect the iustruments and thoso in chdrg‘e_ of thom I took. w;iﬁh ‘me a-_fénf,
sapplied from the Camp:Equipage Depbt. =~ . . RS

8, Places from which Observations were made - o -'PVeafﬁéﬁf.—éAt ‘I'(odaikz‘in'al.'Mr'. '
¥. 'N. Gill very kindly placed at my disposal his houso “Penn Craig,” while My.
p-of the Lill vising hehind .

Heimpel, of Dindigul, sllowed me to pitch my:tent on the to

‘¢ Bella Vista,” which belongs to him, The situation of this hill, though goed, is not

50 guod as that of some of the peaks. farther west, but I found that it was quite |

g

'(10) Aneroid barometor, rotating th_erhmmeters(_wet' and dry :1111115), and: _sﬁn
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solar observations ave carried on with great difficulty if not with act 1 .

health of the observer, whereas at a hill station, though the dire:tas (ﬁi?glc‘a;dﬁt{;he
may be moro intense, the coolness of the air renders the work comparativel le( 101;
as soon as the observer has once got thoroughly sunburped, ¥ pleasan

(6) Observations of Venus and of Salurn.~—Observations P
Were.m)ade frequently at both hill stations and at various I;?tigﬁdzsenu%éﬁjsof Satm:n
severe test for both the telescope and the atmosphers, At Kodaikdnal thig IIS atvely
ustally too near the horizon when I began the night's work to get reall P age  was
of it, but those that I did obtain were distinotly good under the oircucmg;;agoqa Vlﬁ.“f
on the two or three occasions on which I observed it before of soon after usoes, ‘z Le
views were excellent. At Kétagiri the views obtained neay sunset were onl uf]’l o e
those obtained later were poor. Saburn is much easier than Venus and soméy alr,uand
views of it were got at both stations, but at Kodaikdnal it was usyall Oex'%? ent
employ with advantage & much higher power than at Kdtagiri. At tileyf(gmjm e] fo
a power of 360 could usually be employed, while at the latter 262 was gon 1-ef1P ?09
much. All the observatious of Saturn were made. at eomparative] lowg alt?’ i;a dy o
both places, but the details of the markings on the planets showed w{th reat ldyl .t_es _a;
ness. I find in my Kétagii notes the foll owing entry. after seve§a1 niéitlsncg%

observations.of Venus and Setwrn: ¢ The definition Is cortainly better than i Madras-

but not so good as at Kodaikdnal.”

(¢) Btar Clusters and Nebule.—Tor theso I wo i Tist
taken f}'om Chambors’ Astronomy. Many of the selléitiﬁs‘tc?f)?zgigaggrihIi'zugh st
test obj eet.;s, but I belioved that by examining a large number of different; 011;? sinse
eae]} station I would get a better. seneral ides of the relative qualities oerc \ {;t
stafion ’than I would have got by contining my attention to test objects, The enei
conclusion arrived at was that for olusters there was a stight, and for f;Lint n %elllefa
marked advantage of both hill stations over Madras, whilo as regards th | ?% 7a
merits of the two hill stetions Kodaikinal was distinetly bettor than Kdtz(; i 11;
:fc?w gpecial cages may be mentioned. In the great Orion nebula the nebul%:m" d.
734 Bond was a couspiouous objeet and the bright wisp ‘of light that curves y lou}:i
round 1004 Bond was easily tracod as far as it is shown in Bond’s drawin pw{ia‘}l.s
was not the case at sither of the other stations. I had no map of the -nebula\g. ith o
with which to make comparison, but the impression loft was that the nebula ez; dmg
in several directions very much further than I had ever seen it before The 61113 (i
about'o;__A_rgﬁs_l.? So far south that even n slight change in latitude malkes a sc?]fs'gla
change n 1fs visibility ; still, the very great differences betweon it ag seen fro 1the
three stations cannot be -entirely accounted for by this. The wiew . of it n; ,
gzcﬁéﬁﬁ?lﬁ e(;;pegla_ily &lfl oneI night, bwas inémnpzu'ably finer than any view IIJ‘;);&
r ad o 1. The cluster about » Crucis is ‘an eas i od 1
El;mpiy as a test for colours, In Mndras, the colours of the -J;nggeggljﬁﬁc% ;:32 i?:
! ﬁg‘;)el&sft:girt Erzl‘g:glblsﬁ?% uor;rly- (_)filt slgggial;ly_ﬁ%e nights. At Kodaikdnal, the colours
( hg 'illiancy,  Af agir, they were woll seen with £ 7
but with higlier powers were distinofly 001 " in Tanrus stooq .
‘ ! poor,  The Crab nebula in Taurus stood
power of 134 at Kodaikénal and showed much detail ; at Kétagiri I ¢ 1m0
power of more than 100, with which it was ¢ faip 77 e,md at "?[grrl' oo e &
power of m, ! : ; at Madras it was usuall
thgolgilli gﬁgﬁfg. wtgllilleeﬁbﬁ[lzdﬂsgﬁs was {Z‘ seen }llmt ﬁoth oleaﬁ'ly resolved ”? at bc?thyo%
! i X was " very hazy ” though the night wasg speaially
ti;;e. 1%1@{31;1)}11&;49 M‘ ‘and 88 M in Virgo were both ¢ well seeng” at Kodg;ccz;ﬁ;lgr
'l;he{; I:vi*}erl gecasg}loi oualxlvfhie ﬁf(?[rwaaamt 1;’1 ntt Kdtagiri,fthey were not found at Madras on
; { 5 able to search for them. 85 M wag ¢ fair.
lx;veglf,’ at ’}{odmkdnf‘tl and was “very faint » at Kétagivi, H 2102 (Hydra) “fssn“f;;:éily‘
i} ‘a‘mt ?)t Kodn‘r}cénnl and was “ very well seen © at Kdtagivi,  H 2008 (Séxtans)’
ﬁzzmsseen and ““well seen ’* at Kodaikénal and Kdtagiri and “ not found at

S (d) Double Slars.—The observations of - double stars wers . made vnder o’
o Y Cr , oL - ble. stars “were” made under .vepy.
-1:5;;1f‘a3v01able‘conchtlons, especially at; Kodaikdnal, where the tolescope placed ,OHY?E; .

“of the hill was : oy R g , cod on |
gh iv_gi*ﬂ ihosgw fully exposed to the wind from all sides.. The best obiserving-

ZOPg' Which.‘_f:hel_‘e Was o pretty strong ‘wind, and I found: that with -

. ran o
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even a moderate wind the light stand which T had for the telescope was not suffi-
ciently steady to permit of the use of high powers, and thai even with low powers it was
difficuls fo distinguish between simple elongation and actnal division of close double
stars, At Kdtagiri there was much less wind and the observations were more satis-
factory. The general result of the obsorvations, so far as they go, is that little
difference could be obiserved between Kodaikdnal and Kétagiri, but that the addi-
tional light and steadiness of the air at the hill stations as compared with Madras was
very striking. : S ‘ ‘ ' o o
(¢) Stellar. Spectra.—Most of the obsérvations on these were, for convenience,
made with the Maclean star spectroscope. The general conclusion arrived at was
that both the hill stations were superior to Madras, and that, so far as the ohservations
went, Kodaikdnal wis superior to Kdtagiri, but in-faivnoss to the latter station if, must
be said that the nights on which the observations were mado were by no means ideally
tine. The-spectra .as seon'at Kodaikdnal weie remarkable both for their brightness
and, what is of much more importance, their steadiness. The curions and very trying

| flickering which is. 80" strongly marked at Madras was almost entirely absent; Tho

Maclean spectroscope:is not fitted with any arvangement by which the position of the
lines can be measured, but hac I had aspectroseope fitted with measuring apparatus it
would have been easy to measure the positions of many lines with great accuraey.

- Tt seems to .mo that some of the chief difficulties in conneetion with tho aceurate

measurement of stellar spectra would be aveided in an Observatory at Kodaikénal,

- Af) Measurements of appavent Stellar Maugnitudes.—The measurements of stellar
magunitudes were made with:a Pritchard’s wedge photomster: 16 use this instbument

* effectively the light from the star must be made to pass' through a very small aperture

- before it {alls on the wedge of neutral-tinted glass by which it is extinguished. When
“the photometer. is attached to a telescope with'a fixed stand and cloclework this: can
be managed without difficulty, but with a-light portable stand which is never In per-

+ . feot adjustment and with no clockwork -or -slow motion i_n:defsliimtion 1t is far from
- easy tokeep the star iu exustly the right position. To simplity the obscrvations ay-
 miuch-es possible T observed “only stars which ‘ere comparatively near the: poles,

- Consequently, the stars were always at.a low altitude, and. hence the rpsults are not

- only less uniform but give a'much less favorable comparison thau would be given by

stars mear the zenith.. Each set of measurements consisted of not less than 5 readings

7 of the wedge. -The observations” were made with various apertures, but all Wél‘e'_ o

roduced to the readings for full aperture. ~The'middle time of erch set of vbservations
wag noted and the altitude of the star at that time was caleuldted.. The following are .. -
~the ‘chief vesults :— - P g R

i Modras, e " Itudu‘i}_;ﬁnn_.L K_ti‘tu‘giri.ill _
Lo Btar |~ 3Megn ‘fon-” Moan | Mean Igi? Mean | Mean 1&; Mean o
R Roading. E:w" Altitude,- -Raading.;.ae-ts. Altitude, -Rqﬂdipg"‘ﬁots £‘L__1Li_t._ude;.l_'
jords. L, T R TR R E SR TN B T ERR T B IS B Y LR R
' %%ﬁlﬁ%ﬁfﬁi - p03: | 6| 8911 | *ses | X |41 a6 881 | 17410 8y o
5 Urem Mujovis v 698 | 8 1 897 a4 | BTl L 4| 88 ad | 560 1B, 880 ey
 Polarts i ST B 18%0 | T S Too b 0% Raf g2l e e gL
e Awgus oL . A kel 60200 ]2 000 10| end L Y| 180 g
3 A pos | 1| 1ew ' aes |2 [rem s | sas, '
S i R RS- N B S RN I B O i ST
VZZ_UIfSLBJ]»\!fij('.)_I'.iB L BRSO A X T RO ] MRS ggg é : ‘i;ng;, s e
: ¢ Ursss Mrjoris, TR Y PR e AU AN TR T b Sl e
L SArgua el Ee o e G TR L Be RLLKT A

L % Ojdek glads pradibly cavered with |tuw Sl

-7 . Thess observations were made.only on nights on which the stus app eared. quito "
* clear and the sky near them freo from elouds, -~ Most of tho Maduas obscrvations were
. made on mpecially cloar nights. The observations would have beon much moro”
- namerous and complete had they not beeh interfeted with by cloudy nights, but even as

S ‘théy stand they are sufficient tb;jshmyfgi"'m_a}'l,cedgi supe_rlo_;_‘ﬂ':y of | ‘{;hg two  hill stations

© over Madias, though not tg distinguish hetween the fwo hill stations themsclves, . The -

[T R
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soale difference fur one star mugnitude is very mearly i el
ing for Madras is about -84 inches less than for Kudwikinal,  In othep words, th
_obtmu.the same amount of ight from any stur ut Madras e Wodiikisad, the 'i]“t""‘:'i);f )
the ob]eG"j glass woul}l have to be inerensed by ome-hadf, Phie g Fndivye yiw ru-‘cll.\: an
under-estimate, It is probably nely the tfruth for sturs within @ty 407 of the
- horizon, but at great altitudes the difference wanld by griuter, M
1 (g)_Plfofog;'aplzs of Star Trails.——As the Observatory fy g provided with unv.-
photographio apparatus, T got the hwan from Mr, 1t A Shn, O of a kirge camenn
Mitted with a portrait lens of 6 inches dismeter und 86 inchis forg] ety e'f."l:n lons |
..wa? an excellent ono for the purpose hut e sunera was 1 very nnwivldy one of sulid
“mahogany which required two men to E it and T had ne tige o replace it witha
[more convement one, Honeo T fownd it finpmssible t take phiatagraphs ut o gre:
- Altitude than about 80° while it wus yery diflienlt to puint the ¢ 3:'1 “st‘i ‘t? ;?:e-ll(!:
. . : AR Ut I ‘ amern to the exact
: El?;tlgﬁsﬂg 31% ;;]f{(ih \]vs.ﬁ.s}desweldl. Ab Kodaikdual Twas much troubled by dew on .
. the leng— leulty which would not be folt ; ¢ Arervator iy fo |
most striking Photoz;rnph was one t;btt 115):wfldfnt"3\f“ ihgldm {)i”‘};lmt“w. ) ey
st by 2 obtaine adreas on o Aprid @5tk Lhe eamiera
~was directed so that Poluris foll fhe i e wf g e
_ | ell near thie 2 vieht e— :
the plate was exposed for about t(::n]t]w.up’];nlr 'n;.,ixl.almml srner of the plate, and
T ¢ e hours: witheau futerenption of by minutes, | The -

I'lii}?!‘- used was Wratten  and Waine
| : . \{\l'mghl.’s ‘i‘ Hstuntuteons,”  Phe negative
93 Ty M o aows the following  starg K PT,
u..S,eZI?t;nSig,' ]%23 %234'3 c‘?]lﬂaw ]\(11111‘]—0]‘].5i ).’ 196 (8 Urae Minoriy), l““»h 108, 59, 79, 09,
Jis, all stars down to the igll; our or flve wthers whieh | huve nt identified, That
_reference to this it ghould b X fm{g‘r “-lud“ und T Tuinter ones wre shawn, With

.inches—the flrst henyy ,.,I.in;”ﬁf‘}’"l}!}tl out thut o the 2L there was wrainfall of 0469
.tho stars shining as they » 8 yumt-nd the night of the 361 wits brilliantly clear; -
- windy, but by Pacing thJ:s . fw\_ff;l‘ do here oxeopt nftor henvy rain. The night was.
'jeompletoly. R Koduﬂf?mtm msulrf the Turge dome it was possibile to sholter it
.one of the 6th magnitude ; 11):‘1{{;111}1“{‘"‘5 of the rame regiim, the smallest star visible is: -
-that station ig nourly 8° Josg Ith:). must b remembered that the allitads of the pole at:
T was there had theye T, _flh_f._l?_ :&[.zgtlx:{ia, and that on nono of the- nights when'
: _ SROUED of rain to elear tho niv, whils the grass fives caused

a heavy haze to han Yot L LR
C st R RaE WO round. t} A _ ) 108 0aused-
- nights in Madras on \gvhiéh apl 10 northern hovivon, I may wdd that there pve fow

. while on many nighis Sven -l‘g;t'?g-l'jil)?a_ﬁ}"m\s:ﬁ.uny stars of less than tho 5th magnitude,”
 Minoris (ary oot 1 invisible:  The Kotagir plate showed only

and the mean read. .

- Seei photo. No, 2,

- Polaris 3 Uy Inovis (2 - :

i Sl?ftoa}‘;};ﬂetﬁl;f{ is -}£4'5)_01L=u_1"l_y‘ with a faint trace of R.1.L, 9, L
TR ¢ 1n [‘“_hf“__“ on April 2fith—ualson very elear night—of  portion”~
" Boophoto- Naog . of Arguw shows :—¢ . Argls, 4 Corine,.
T ST e Argus, o Argls, ¢ Caring, « Caringe, &,

J Carines, 8 Avgfis, anon, Volopun oy . W4 65 Carine, 1 Volorum, ¢ Carine,

worth noting that wwhile. . _‘_)g}_]lln} (7ih mag.) o Argits, @ Carinee, and o Argls, 1tis
visible, though Stone Si\;es th 18 plate, 3, Unrinte is strongly marked, &, is hardly
2 Caring also appears tg be g e bqt_h__%_ls of the sume magnitnde, ~The nghif‘idenf ‘.
-]f” ol did nop ped g}ﬁﬂteé'n than i gtl;ven*in-stdne;_' A negative talen-at Kodai- -
showed all the stayg ghows o oome aven; butin the part that overlippad the neeative.
- om0 of tho arliest tykog ng s BN nogativo exeopt b Cavins - This plage wes
region'taken at Kotagini wye « oy ooitly undor-developed. - A nogative of the sme’
of the Southern (ross worg t:i;ulhy boor; showiiig only the brighiter stave; ~ Negutives
on 27th April—also g clegy sren oth at Madras and af Kodatkdnal, “The former fa

s * night, though not, quite equal o the two |
. Bes Pho_to,'ll\]‘d'_ 4. S e ol &8

. ' 1l 7
2nd magnitude while § g5 of catalo

Kétagiri basin on the other band, . .- '+

e e e e o P i b i b e P P A P i Pl I, 0 0 1 P i P I 0y B,
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of Kodaikdnal on crdinary nights, but that even on such nights the aﬁmosphére at
higher altitudes is distinctly loss clear than it is at corresponding altitudes af Kodai-
kdnal. This conclusion was confirmed by observations of faint nebule made on the

-same nights as those on which the photographs were taken. As regards Kétagiri the

results are too incomplete to be conclusive, but so far as they go they are very
unfavorable to that place. I ' S SR .

5. General Conelusions.~—The general results at which I have arrived from these
.observations as regards the relative merits of Kodaikdnal end Kdtagiri as a site for an
Observatory is that. Kodaildnal is by fav the better situation of the two., Whether
or not this has been absolutely proved by the observations detailed above depends to
a certain extent on the further consideration of whether the atmospherie sonditions af

- the time when I was observing wero fairly characteristic of the Kdtagiri climate.

Personally, I have not the least doubt thatthe eonclusion is the correct one, for the
general impression of the superiority of Kodaikdnal very strongly forced itself upon

- me while T was observing at Kdtagiri, and I can affirmu without hesitation that the best

night while I was at Kétagiri was inferior to the worst observing night at Kodaikénal. -
IHaving alrendy expressed an opinion in favour of Kodaikdnal I took particular care
‘that full justice was done to Kotagiri .and took every possible opportunity of getting

_the most favorable observations. Tho' inferiority was particularly marked in the
- solar observations and in the observations of the finer details of nebulee.

. The explanation of the difference between the two stations is not difficult to find,
In the first place, Kodaikdnal is nearly 1,000 feet higher than Kdtagiri, which is in
itself a considerable advantage. In the second place, the formation of the hills about

. Kétagiri is much less favorable  than the formation about Kedaikdnal, Iétagivi

itself lies in & basin surrounded Dby. hills' rising to a greater height on all sides

- and during the day the temporature of this basin riscs considerably abovoe that of the

surrounding hills.  Conséquently, conveetion currents of an irregular kind ave set up -
in the air producing a condition very prejudicial to acourate astronomical vbservations.
These convection cuirents are found on all hilly; but their strength and duration

“depend on' the configuration of the ground, = Where the hill-top is freely exposed, the
7 ascending currents die away before or soon after sunset and are in due course sncceeded
o by ‘downward, currents which bring in the clear air from above .z'md so produce ‘the
" ponditions most favorable for observations, © On the other hand, with a large ..sheltered
“basin, as at Kétagivi, temperature falls slowly and the unfavorable conditions may
continue far into the night, At Kodaildnal there is a large. plafeau rising in the
~ ‘céntre, and the. best site for an observatory lies well away both from the precipitous .
L adges of the plateau and from the hollow in which the lakej‘h_eg;. "This situation seems .
“to.me to be exactly what wonld be, chosen on genoral principles as tho site of an -
o olgervatory. It may be suggested that a similar position might be found near Kétagir -
‘on the surrounding hills, This is a point to which I pald considerable aftention.

Dodabetta I have tested on a previous oscasion in the month of January, but with
most unfavorable resnults, and any situation further west would probably be even

K worse, while towards the east I have been unable. to find any position which was:
~ sufficiently. removed . from the edge

of tho platean on the one hand and from the

‘The question of the. relative merits of Kodaikénal and Madias is & muol ‘more -

)  diffioult one. It is probable that. the meteorological observations now being cariied “

‘on will show that.there is. more cloud during the year at Kodaikdnal than at Madres,

. .and thers can be no doubt that at Madras there is a large iumber of nights'on which -
" ordinary astronomical observations can be moade well énough, and a small number of
- " reully first-class observing nights, = On' the other hand, it is perfectly clear that the
7 % geeing ™ on a.good. night at Kodaikdnal is much better than on a good, night in
7 Madras, and -my formor observations have shown that, even during the south-west -
- monSOOn,there ElI'BfOW mghtﬂdurmg WVhlGh goodobsel“fﬂtlons cmmot bC 1nade_ e
' During part’ of the noith-east monsoon the nighis'seem to be very cloudy, but 1 know -
" of no observatory.where there is not a portion-of the: ydar during which few obser-
- yations can be made, The question as to whether or not the greator plezirrieasp‘f the..
. "unelouded atmosphere outweighs other disadyentages”ciinnot be fully discussed till the .
" metdorological observations have been completed, but I may point out at prosent that
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very important factor in the discussion is the kind of work which the observatory is to |
undertake, 1f the work is, as heretofore, to continue exclusively on the lines of the
older astronomy I doubt if the gain would be worth the cost, but if an attempt is to ‘

- be made to enter upon the newer paths of research which have been taken up else- '
where I feel confident that the gain would be very great. Two subjects, for instance,
which could be taken up with great advantage would be spestroscopic examination of
the stars for motion along the line of sight and physical observations of the planets.

Vo In both of these researches the remarkable steadiness and transparency of the air at

{'5 . : Kodaikdnal would be an enormous advantage, and I believe that more good work eould

be done on a dozon clear nights there than on fifty clear nights at Madras. Solar
observations could be carried on with at least equal snccess and with muech greater SR

R comfort to the observer. The sunshine-recorder slips from February 19th to June

e 30th show that out of these 166 days the sun could heve been photogiaphed on 162

Aj 3 days—a very high record. In Madrus photographs could probably have been got on
164 days, but on several of these the phetographs would certainly have been poor.  If -
the Kodaikdnal observations for the rest of the year show anything like an equally
good record, there should be no dificulty-in determining the future location of the
photoheliograph, : _ o : ﬁ

_ In ceming to a final conclusion on the locality of the observatory it seems to me
that it would be a mistake to leave out of the discussion the original proposal to make
the IHill Observatory a branch of the Madras Obsevvatory for special work, If this .
were done, the transit civcle would remain in position in the Madras Meridian whicl is,
theoretically at least; the meridian from which all Indian - longitudes are measured.

© Within the last fow weeks my work on-the meridian circle observations has shown

o - . that certain questions will arise in the preparation of the final Madras star catalogue

po - which can beé satisfactorily decided only by further observations with the same instra-

R - ~-meént in the same position,  So far as ean be judged at presont, these observations will

DR TR " have to be extended over sevoral years, and they cannot be begun with advantage till
the work on the catalogue is further advanced. = It would evidently be a great mistake

“to remove the transit cirele till all questions arising out of former chservations with it -
are finally settled.” Another adventage which would arise from the retention of the
Madras Observatory would be that most of the Native assistants engaged in computa-
tions, time observations, &o.,, could remain in Madras—e plan which would save.

- expense and increase officiency ; for fow natives can stand hill climates for long,
especially in the cold weather.  Nor does it scem likely that -the total expenso of the
obsorvatory would be increased by accepting this proposal if the present intention of
having two European Aslronomers is earried into effect. - There would be a cousider-

~ able saving in initial cest of buildings while the difference betwoen the hill pay and
the Madras pay of the assistants would more than cover the extra establishm#ht

- voquired, S : e ' ' '

- Lo  (Signed) C. MICHIE SMITH,
bith August 1892~ L . Offyg. Govemment Astronomer.

- Nowps—The photographic prints accompanying {his do nlot show nearly ll the ébn,i's shown, in the nogntives, but i;hey
-glvo some indieation of the sharpness of the photographs, & B T R oo T
o S : : K C(ntld,) 0, M, &G

' OI-{-D-ERmdatéd 16th September 1892, Nol..648,.13.ub1io. o
- ' The GOVei‘nment of India_. Wﬂl be add.l'es'sed.: . .
V (True Extract.) - S e
o L ¥ PRICE,

RN - - Chicf Secrolary,

To the Government Astroiomen,

: Exd. J. Mosoes.
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PUBLIC DEPARTMENT.

Lrrrer-—from _
Tur CHIET SECRETARY 7o mHE GOVERNMENT oF
TFORT ST. GEORGE,
To : ‘ :
Tae BECRETARY ro ue GOVERNMENT or INDIA,
REVENUD AND A¢RICULTURAL DEPARTMENT.

Siz,

With reference to my letter, dated 30th December lagt, No. 1051, and you
telegram of the 7th January regarding comparative solar and other observations at
Madras, Kodailidnal and Kdtagiri, I am divested to forward a full report on the
subject by the Officiating Government Astronomer, -

2. Copies of the papers to which Mr, Michie Smith refers in his coveriﬁg Totter
are annexed. s _ . o ' o
I have the honour to be, . _
Sir, o .
Your most obedient servant,

Oor40AMTND, | J. F. PRICE, ‘
16¢h September 1892, : ‘ ' Clief Secretary,

o _' Exd. 'J'_._-:M_oées_;,

e N /’(i - _ e - S e
gt ey . B o TN ST L




. 1892, '
PUBLIC DEPARTMENT,
'j From the Qovernment of
} Fors 8%, George.
- _Isai;:ad ‘
| Reed, | " Eual,
SEPTEMBER.

.&_st'ronomical- Observa.téryg. o

“Forwarding o report by the Offieiating Grovorrs
Cv ment Astvoriomer on  the relative merits of
- Madres, Kodaikinel and Kétagiri gs sites for
5 For RN ' '

‘v




	G.O.NO.64100010001
	G.O.NO.64100010002
	G.O.NO.64100010003
	G.O.NO.64100010004
	G.O.NO.64100010005
	G.O.NO.64100010006
	G.O.NO.64100010007
	G.O.NO.64100010008
	G.O.NO.64100010009
	G.O.NO.64100010010
	G.O.NO.64100010011
	G.O.NO.64100010012
	G.O.NO.64100010013
	G.O.NO.64100010014
	G.O.NO.64100010015
	G.O.NO.64100010016
	G.O.NO.64100010017
	G.O.NO.64100010018
	G.O.NO.64100010019
	G.O.NO.64100010020
	G.O.NO.64100010021
	G.O.NO.64100010022
	G.O.NO.64100010023
	G.O.NO.64100010024
	G.O.NO.64100010025
	G.O.NO.64100010026
	G.O.NO.64100010027
	G.O.NO.64100010028
	G.O.NO.64100010029
	G.O.NO.64100010030
	G.O.NO.64100010031

