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‘2l and Solar Physics Observatories in Madras.

Government hopes that the Government of India will, when giving effect
ar of the control and funds of the — to that Government, be able to protect
nt incumbents of the posts in the Madras Meteorological office by permit-
eir existing rates of pay until they retire orare promoted ; and requesting
wtes of Mr. Michie Smith to the increased pay which they will receive under
the date of their arrival st Kodaikdnal.
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PUBLIC DEPARTMENT. 1

LerrER—from ) /j )
Txs CHIEF SECRETARY 1o 1HE GOVERNMENT oF MA

an

To
T SECRETARY to THE GOVERNMENT or IN:
DEPARTMENT oF REVENUE AND Aat

Sir,

Tn acknowledging the receipt of your letter No. 873, dat
intimating that it 18 proposed to give effect, i
ments under which the control of the Madras Ubservatory and t
with it will be transferred to the Government of India, I am dir
notics of the Government of India that the scale of establis
Mer. Eliot for the performance of meteorologica
his letter No. 410-S., dated 29th May 1896, which formed an
No. 2541—11—0., dated 19th October 1896, provides for reduced '
three senior subordinates in Miss Pogson’s office, who will be °
Observatory, and that nothing is said in the correspondence as b
incumbents against loss of emoluments. The existing rates of pay
by Mr. Lliot are shown below :—

Present pay.

1st Assistant .. Rs. 60—80 plus Rs. 15 Jocal allowance for pub-
lication of the daily
weather report.
2nd 1 L 4] 40—55 » » 10 " »
3rd 2] LI ] 30—40 , » 5 ” ’

9. The seale proposed for the Madras Astronomical deparen
Computer on Rs. 100 and two Assistants on Rs. 60 and Rs. 40 p
ively, while the establishment of the Kodaikdnal Solar Physics
four Assistants on Rs. 150 to Rs. 250, Rs. 100 to Rs. 150, R
Rs. 50 to Rs. 76, This Government has no information as to w
in the Meteorological office are competent to do the work required
;n the other two branches, but I am to say that the Governor 1
the Government of India will be able to protect the rights o
cither by a redistribution of the duties among individuals,
present holders of the posts in the Meteorological office to re
they retire or are promoted. .-»

3. T am further to refer to my letter No. 227, Public, dated 2.,
in which the Government of India was informed that Mr. Mick
moving to Kodaik4nal, and had applied to this Government
subordinates of increased pay in consideration of their transfe
Pending a reply to my letter quoted above, this Government

&
e
3
93gp MARCH 1899. J——

ISV, o
i

s

epsati
ow to suggest that the compP
i;r? (l)lf the establishment should be gran

date of their arnv
scheme.

accordingly-

e mem
ander the new

the honour to be,

1 have
Sir,
Your most obedient servant,
G. STOKES,
Chief Secretary.

RT St. (@EORGE,
. !Harc;;vlsgg'

1
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| 1899. Ser1an No. 23.

GOVERNMENT OF INDIA.

DEPARTYNT OF REVENUE AND AGRICULTURE.

METEOROLOGY.

To
Tae CHIEF SECRETARY To THE GOVERNMENT or MADRAS.

No. 873—~9+23,

.

Dated Calcutia, the 8th March 1899,

‘Ria—_ s 30 Y

Raqes ez
ij; p}/?&éw 7

SUBJEOT.

TraNsFER of the control and funds of the Astronomical and Solar
Physics Observatories in Madras to the Government of India. -
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G.0., No. 369, 23rd March 1899,

MARCH.

Astronomical and Solar Physics Observatories in Madras,

Communicating to tb
ernment letter from the Govern
the — to that Government from the 1
application to retire from the service from

the subject.

o Government Astronomer and to the Meteorological Reporter |
ment of India regarding the transfer of the contm{x;n(f f?ngsov;
st April 1899, directing the latter officer to submit a formg.l
that date, and addressing the Government of India on
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GOVERNMENT OF MADRAS.
PUBLIC DEPARTMENT.

Reap—the following paper :—

From T. W. HOLDERNESS, Esq., ¢s.I. Secretary to the G
ICrildia, E})epau-t:ment of Re,venue " and i&griculturg (Msteorolsz}?;‘?mf;l tﬂ?:
jef Secretary to the Government of Madras, dated Caleut
March 1899, No. 873. ) dated Caleutta, the St

‘With reference to the correspondence ending with your letter, No. 227 (Public)
dated the 23rd Fobruary 1899, T am
directed to forward a copy of the papers
noted.m’the margin regarding the re-
organization of Indian observatories,
o2 The Government of India were
' informed in Mr. Price’s letter, No. 941
(Public), dated the 21st November 1893, that the Government of Madras had no
objection to the transfer of the control of the Madras Observatory and the funds

1. Despatoh to Her Majesty’s Becretary of State for India,
No, 56, dated 1st Beptember 1897.

92, Daspatoh from Her Majee?’s Seoretary of Btate for
India, No. 173 (Revenue), ated 22nd Beptember 1898,
and enclosures.

8. Despateh to Her Majesty’s Secretary of Btate for India,
No. 14, dated 2nd Februsry 1899, and enclosure,

connected with it to the Government of India, or to placing the organization and

management of the Solar Physics Observatory under the Meteorological Reporter to
the Guverament of India, I am mow to acquaint you that, in anticipation of the
Secretary of State’s approval of the scheme &f re-organization, it is proposed to
give effect to these arrangements from the lst Aprl 1899. The Meteorological
Reporter to the Government of India has been informed accordingly, and the necessary

budget provision has been made in the India estimates for 1899-1900.

ENCLOSURES. ;

DrsparcH from the Government of India Department ¢t Revenue an(i Agri —
(Meteorology), to Her Majesty’s Sécretary of State for India, dated %irxlellilxltltllie
1st September 1897, No. 56. , the

Wo have the honour again to address your Lordship on the subject of the

_ Letter to the Government of Bombay, No. 794—14-1 of

9th March 1895.

. Letter from the Maeteorological Reporter to the Govern-

ment of India, No. 410-8,, dated 29th May 1896,

. Letter to the Government of Madras, No. 2541—~11-6,
dated 19th October 1896.

Letter to the Government ‘of Bombay, No. 2542~11-T,
dated 19th October 1896,

. Letter from the Government of Madras, No. 1343,
Public, dated 21st December 1896.

Letter from the Government of Bombay, No. 698, dated
9th February 1397~

. Note by the Surveyor-General, dated 13th July 1896.

. Note by the Direotor, Geological Sucvey, dated 16th

July 1896.

to forward copies of the correspond
) en
on the subject noted in the margri)n. °°

9. The original intention was to estab.

Physics _Observatory in Southern lndia
and, while reducing the Madras Observa3
tory to some extent, to leave the Bombay
Magnetic Observatory untouched. The
scheme, which was set forth in our
despatches, No. 9, dated 10th February 1892, and No. 37, dated 7th Juue 1892, was
referred to the Solar Physics and Observatories Committees, who approve d’ tho
proposals and recommended their adoption. In informing the Government of India
of this fact, Lord Kimberley remarked in his despatch, No. 111, Revenue, dated 10th
November 1892 :—

The Solar Physics Committes, it will be seen, sug ost that if funds are not available for
equipping & new complete observatory with two branches, the furtherance of solar physics in
Indis would be the greater benefit to science, while astronomical requirements could for the time
be met by the Madras Observatory. For solar physics observations costly buildings would not
it is added, be required. Your Government will, no doubt, consider carefully this view of the
matter bofore you decide to recommend the establishment and equipment of o complete new

observatory.

Odpa&:beoun

proposed extension and re-organization
, ! : It A Of
the Indian Scientific Observatories, and

lish a complete Astronomical and Solar

“[.
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3. The financial position at the time did. not admit pf the establishrgeut of
the complete observatory referred to, and.gepartial scheme, 1 accordance with the
suggestion of the Solar Physics Committee, was su})mltted to the Secretary of Statein
our despatch, No. 37, dated 20th June 1893. This scheme, which provided for the
establishment of a Solar Physics Observatory at Kodaikdnal .and the cgntmu_aneg of
the Madras Astronomical Observatory on 2! reduced scale, was sanetioned in Lord
Kimberley’s despateh, No. 117, Revenue, dated 81st August 1893 The necessary

buildings at Kodaikdnal are DOW under construction, and your Lordship has
sanctioned the requisite equipment o " InstPuments.

4. The scheme involved the trandigr 0 Kodaik4nal of part of the Madras Obser-
vatory stafl and the whole of the 1X ¥a- Dun Solar Observatory staff, and it was
proposed to transfer the control of the Madfas Observatory and of the funds con-
pected with it to the Imperial Government” and to place the pew Solar Physies
O bservatory jmmediately under the Goven}ment.of India. To these proposals the
Madras Government agreed. Further consideration led us to t}_)e conph;smn that it
would eventually be advisable to treat the Bombay Qb§ervat0ry in 2 similar manner,
thus concentrating the higher physieal work at a prineipal observatory at Kodaikdnal,
to which the Bombay and Madras Observatories would be subordinate, and bringing
all three uander ihe control of the Supreme Goxfernment. The ‘grounds upon which
we arrived at this conclusion are fully set forth in our letter to the Bombay Govern-

9th March 1899, which forms one of our present enclosures. The

dated ; PO » :
Eigg}nn?ent of Bombay anticipated no insuperable difficulties in effecting the desired

ox o discussion of details was left for consideration until Mr. Chambers
:{;zzﬁf 711232 rte}:tired. That gentleman died shortly afterwards, and, pending a final
gottloment of the scheme, no permanent arrangements have been made for the working
of the Colaba Observatory, and, as 2 pgrely temporary measure, Mr. N‘anabhal
Ardeseer Moos, an officer of the Lducational Department, has been appointed to

officiate as Director. N
5. The acceptance by the Governments‘of Madras and qubgy 9f_ t_he Pl'lnclple
that scieutific observatories are properly national and not provincial institutions, and,
the change in the direction of the Colaba Observatory re‘ndered it possible to give
immediate effect to a complete scheme of re-organization. Such a Sehex(ne was elabora-
ted by Mr. Eliot at our request, and will be found in his Jetter, dated 29th May 1896 ;

and it is this scheme that we 1now gubmit for your Lordship's approval. The pro-

Mr. Eliot contemplate the following distribution of work at the three

@ . —Magunetic and meteorologica.l observations as hltherto_ (with any

further iltlpf(f:::ngnts amclj extensions that may be suggested by 'fchehnew Director and
oved by the Observatories Committee) and the working o the local time-ball
o ats. The observatory to be under the immediate charge of a Superintend-
2;?353?&&& the general control of the Director of the Magnetic Survey of Irdia

ioned at Kodaikénal. . |
statio 9 Madras.-—Meteorologieal observations as at present, the working of the

o b poements, the distribution of time signals thrmfghout India, and the
Jocal tmtl'e bai}l (iimi:: ugeeof ih é Madras Daily Weather Report. The observatory to be
reparation of a Superintendent and under the general charge

th immediate charge -y
plfa:lig B?iecl;or ?)fl the Solar Physics Observatory at Ko(%mké.nal. ) _
o 3) Ko daikdnal—(1) Observations in solar physics and the discussion of these

cial astronomical observations that it may be considered

observations and of any SP eby the Director and staff of the Solar Physics Observa-

le to take af Madras .2 meteorological observations and the discus-

‘ of India .
; (2) the Magnethegﬂorf‘f;i netic observations made ab Kodaikdnal, Bombay, or in

] th? &aiﬁuzlﬁ-e:;y, by the Director and staff of the Magnetic Survey of India.

. :h is a further step towards th
. that under this scherme, which is a Lurther SZp rds the
Vli}l tblfesiilllnplete oheme originally proposed, provision 1 made for a
0 oxtension of astronomical work ; and, as at

.o instead of an .
g‘:i x(:'i i;f liarlx;;]ii:d to think that this 18 the.preferable course. The notes
by ayo;'-General and our Director of tho Geological Survey, which we enclose,

e T
Py T

-
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confirm us in ou : . .
mﬂtte'l*We n]ustr zs:}.l):;?ée lgi;tfvlﬂportance Of. the Proposed sarvev B ¢ . NN 2 cothti e T B e SR T s
glsz'lflagore, whitle hrecommending fhe g():(})lr;r:gegeglghﬁst etxpert opinimz .obtalilnal‘tl;lesuma ‘ : No. 369, P 28ap Mano 1899. 5
1 sugges that it should nerally to your L : ) an vaWVMMMM
vatories Committee, the smsf rIe’,f]efr."’d for examinatiog and e‘;;‘gzl.up’s approval, we , _ : .
ysics Committee of the Royallséﬂ to the Obser- at present il ljecelpt of remuneratlon amo’untmg inall to Rs. 550 per mensem ; and
oclety and the . will by that time have completed 25 years gervice, as will appear from the statement
of her services W ich we enclose.
¢ Madras farther raise the question of increasing the

Admiralty or Board of

) Trade

LOl'dShlp’S o ini Y y Or to any other authorit' - :

to such modiI{)icatoi](l);l ;):suxsj:ul. We trust that the schelfg aVsVllllose advice will, in your

desizable, may recei ) y, o C(?USultlng the authoriti ow formulated, subject

, may receive your Lordship’s approval. rities referred to above aPPJGar
. ?

9. The.(}ovornmeut 0
ay of Mr. Michwe Smith, the Government Astronomer ; but We are inelined to

p . , )
think that the consideration of this matter may be postponed for the present, although
we recognise the fact that an increase Will probably be advisable during the next

approval of the scheme, subj ;
?f(x)im-b:y Gr(1))V-e"1‘ment do notJ:gxtn;x?k cﬁ;?xllnti:) bservations on points of detail. Th
ciating Director of the Colab e criticisms offeved foo o
e Tor special remark aba Observatory, and we d eved by Mr. Moos, the 10. In Lord Kimberley’
R n in the addedg t %‘9 Ly tho not winatuy gire cetst of & Director iporeased charge of Rs. ,61'9. The former figure Was a r_ough estimate for the
- 5 tho proposls s. The required ‘ Obzer}?toryto&lyh and tdul nog mclu%g th% cols(;:. of acI(;ommodatlon for the astronomer
. ot ' ‘ aud his esta ishment, OF of an © ce building. now appears that the cost
important question raise 4 by the Government ) puilding i the Kodaikdnal hills 18 unusually high ; and the Solar Physics Observ:to:)fr
nt of Madras is in regard 3* will“cost B8 35,000, the Director’s house Rs. 20,000 and quarters for his establish-
vl ment Rs. 1,500 To this, under the present proposals, must be added another house
v at a cost of B8 20,000 while a joint office

to Miss Pogson’s reti
Reporter will b rement and pension. The
1896. The ch:nfg(;zniéi paragraphs 42 to 44 and ghroposals of the A o
L wont of Miss Pogs uggests in the arrangement of work is letter of 20th May
opinion of the Governée?c of M pension of Rs. 250 per m:ansat Madras involve the
0 adras upon the proposed afrangen&xe Itn inviting the
ots, we specially

ervatory an the Survey, and the quarters for the establishment of the
latter, will add Rs. 16,500 more. Thus the total cost of the buildings will amount.to
73,000 would necessarily be ineurred under

1’( Rs. 1,03,000, of which, howevel some Ks.
\ the original scheme. The additional capital outlay of Rs. 30,000 will enable us to
O results whi

T

e
-ty
Q
-
[
=g
<]
-
o
w

annual outlay of Rs. 50,00 ch have been demanded by the
. Your Lordship’s predecessors, and

referred to them the i
GfO‘:fhernment, in reply. l‘llr‘;?t}':gg c‘{"alilsilil; ra I;ension should be given to h T
o / rv strongly i cr. T
T St ot e i, e B |
er unable to agree to an ar e Governor in best scientific opiuion it Eogland supported by
5 y arrangements which involve \“ which will rank with those obtaine(’l by other National or Tmperial Observatories, and
\‘ will ensure us @ fuller return for our recurring expenditure than we obtain at present.
cost of establishment, the financial effect of the

11. As regards the annual
o cost under thd original scheme:—

a retiring allowance », Th
> . Mecteorologi
TS claima most e ogical Reporter to the G
s i mos drngly, T Andas (v ovrvnt o Tods s L
control and eonsenti ims 1n t is matter, not o emselyes f! | | |
conrol and e tﬁe ﬁgt :(?r tlhe. eduction in status of their 3;13’ lﬁy relinquishing the ) enlarged schewe may be thus compared with th
by agreciog a and Observoasgxcal Reporter’s proposals for the Z Se]rvatOI‘y, but also )ll : RS. A. P.
g I Reporor's proposls for the malgamation of the el Present ‘Madras Ohservatory .o - .o e gx0 0 0
ing therefore to insist Proposed Madras Observatory e i " 832 0 0
(c) Saving - 48 0 0

943 12 0

upon the dismis: - )
issal of Miss Pogson without a pension in the face of th
of their oppositior
1.
Meteorologienl Office e .o .o
i .o . 524 12 0

But apart from this
we ag :
) agree with the Madras Government in thinki h
ing that the
Present Madras

case 1s an exceptlona
the 30th Augueslt)tlfg% 0&?' Ielmd deserves esceptional treatment. U
of M etoorological ObseFve ; a&cehl)lzpatr)tment Resolution No. 24.30 ) I,Iger a ru}ing of
'ftppomtment, is pensionable, Th ¢ y 2 person who has no the appointment Proposed Madras Meteorological Ottice - -
is held, in all provinces oxcent Me appointment of Meteorological Ro er substantive —
m((ilntS, go that no general I‘ulli)ng li;lsrali’ in conjunction with other perz)ior te,t;i however, : (b) Saving -~ 419 0 0O
1i ce . . ona . ———e .
;);'c irznl(\)%;snc]?e(;gggnngtou}d ﬁ?me under trll)_engess:i:{y r’l llzmihlftl’ the absence gfapsggt:;i Present Colaba Obscrvatory .s o .o L. 1,187 00
‘m | 1 M N a 1 ' . . . @
for Government for neagly 9 43’ for pension. Miss Pogson has d(?Il:POmtl_nen_ts paid by Proposed Colaba QOlservatory s . 507 -0 __f)
able appointment which was gii;r& of which over 111 years Wer: meritorious service . (¢) Savings - 680 0 0
ferred by the Madras GOVel‘;lmento;lt any fault or ShOI'tcoming :Pent mna pengion_ NN
present appointment is a mon-pe o another member of the famil o her part, trans- Sanctioned by Secretary of Qtate for Solar Physics esba-
Government under the rul pensionable one, and she h y ; and though her ' plishment ( . .o . .o ‘e .. 1451 0 0
her of the means of livni'fls’ we are unwilling, in earryin a8 therefore no cliim on —
saving of Rs. 519 per nfeil SOOd. Mr. Eliot’s proposals f%ro‘;tno‘]lr sche.me, to deprive Available for Kodoikénal at+btet d ) .. ‘2&%%3 (()) 0
ront at Madras, so that evg;nilflp&n the cost of the existing estgbgl?'ﬂl:atlon result in a Proposed for Kodaxlfé,nal .o e et e e _,_*_—_—0.
the Madras Govemmoné make theif aI;roposed pension to Miss Pl::gs:ggnt and house« Saving .- 69 0 0
tioned, there will still be a net savi sent to the amalgamation B, upon which . Add Miss Pogeon’s pension T e .o .o ., 20 0 0
Government in thinking that u‘;lllng of Rs. 2‘69 per mensem \%’ndxtmna],}s 8ANC- o
amalgamation, with its z::'omseqzlent :::iggpeﬁsml?l is to be givon to %E%;e% with that ' Tixosss = 181 0 0 por@ensom.
stances we have no hesitat' . , shou be POS'C ogson the ——T i
. jon in recom ' poned. Under the ci ; '
:*;flé‘éttlfi{?oglet ﬁvroipcésal to 1give Miss Pogsggeidlggnsz;;y 08; r(ﬁ)gly for your hfoigs}ﬁf;‘ Rs. 100 per mensem o1 account of the rent of the Madras Meteorological Office will
o date on which the new schem 8. 250 per 8 be saved by the amalgamatiolt:
: : ¢ may be brought int per mensem with © M ) . .
0 operati ! : i t to Your Lordship that i
. o operation.  She is exter}gédlsi}fggglffl%25:&?5303 Suggeandertaken at the Kgdailzé’u:ll gé:gwgﬁrh °
. ble to associate with the present Observatories CommittZé

it might possibly be advisa : \
jally conversant with the subject 0

some gentlemen speck £ Solar Physics.
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Copy forwarded to the Finance Department for information.
(By order.)

(Signed) E. MACONOCHIE,
Offy. Under Secy. to the Goet. of India.

b d .
Desparcn from the Government of Inlia, Department of Revenue and Agriculture

(Meteorology), to Her Majesty’s Secretary of State for India, dated Caleutta,
the 2nd February 1899, No. 14.

With Your Lordship’s despatch No. 173 (Revenue), dated 22nd September
1898, we received a copy of reports by the Astronomer Royal and SirJ. Nomman
Lockyer and of a letter and enclosure from the Royal Socicty in reference to the
proposed re-organization of Indian observatorics. We would ask Your Lordship to
communicate our acknowledgments to those gentlemen and t» the Royal Soeiety for
the valuable assistance which they have given to our Government.

2. We now forward, for Your Lordship’s information, a copy of a report by Mr.
John Eliot, the head of our Meteorological Departinent and our principal scicntifie
adviser, on the matters discussed in the papers under reference, and of the.proceedings
of a departmental committee to which we submitted them for further consideration.

3. Subject to Your Lordship's approval, we propose to accept and act on the
recommendations (1) to (9) of the committee and on the first portion of recommenda-
tion (10). The second portion of the last recommendation is in accordance with our
general views, but willnot come under aetual consideration until Mr. Eliot’s retire-
ment. The committee’s recommendations provide for the earrying out through the
agency of the Survey of India within two or three years of the fundumental magnetic
survey of the Indian Continent recommended by Professor Riicker.  This survey will
be undertaken as part of the operations of the Rurvey Department, and will be
controlled by an ofticer of that department. It may be necessary to arrange that the
officer selected should undergo a short training in England before the survey is started ;
but on this point we await the recommendations of the Surveyor-General.  Weagiee
with the committee that until the completion of the fundamentul survey, so much of
the scheme submitted by us in 1897 to Your Lordship for organizing the Kodaikdinal
Observatory as provides for the appointment of a Director of Magnetic Surveys and
appropriate stuff should be held in abeyance.

4. We also agree with the committee that our work at Kodatkdnal should for
the present be restricted to the Solar Physics Observatory which is now in course of
completion. We have authorized the officer (Mr. Michie Smith), who has hitherto
held the post of Madras Astronomer, to assume the duties of Director of the Solar
Physics Observatory at Kodaik4nal, and we have decided to give immediate effect to
the scheme of re-organization for the Madras Observatory and the Kodaikinal Solar
Physics Observatory proposed in paragraph 48 of Mr. Eliot’s letter No. 410-8., dated
29th May 1896, which formed an enclosure to our despatch No. 56, dated 1st
September 1897. This scheme is identical in cost with that sanctioned in Lord
Kimberley’s despateh No. 117, duted 31st August 1893, aud wmerely mukes certain
changes in the subordinate establishment. We also propose to grant from the lst
April 1t to Miss Pogson, the Meteorological Reporter to the Madrus Government,
the pension sanctioned in Your Lordship’s Despatch No. 193, dated 4th November
1897, and to re-adjust the office hitherto held by her in the munner explained in
paragraphs 62 and 53 of Mr. Eliot’s letter above referred to.

5. With regard to the Colaba Observatory, we propose during the next two or
three years to maintain its establishment as 1t is at present. The arrangement
sanctioned in Your Lordship’s Despatch No. 69, dated 6th May 1897, under which
Mr. N. A. Moss reccives a salary of Rs. 500 per mensem while holding the sub. pro

“ after along Wit
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tor, may be conveniently continued.. B'ut. froxq the 1st April
th:: Colaba Observatory under the administrative control of

y t of India. .
-2a] Reporter to the Governmen - .

the Meteoml;':gm:eial (Ie)ffect of our present proposals, as summarized 1n paragrapfhsh4

> T};f (rll?‘s atch. is shown in the tabular statement appended. The cost o t1 e
:fmdd5 o ttallssgrﬁay Iis,excluded, as it is difficult to estimate apart from the regular

amen . ‘
omt:rations of the Survey department. . . oo the infor

P 7. We would request Your Lordship to obtain from the Royal Society

. . . roceedings, our departmental committee
mation which, 1n %aiiz(girf;gh rgspzittieflrtlge propo&ici astronomical observatory at
consider to b}; hregstabiishln ent of such an observatory two or three years hence will
Kodalkanal-t %nancial considerations, and also on the cost of the arrangements
be dep endenb Orl;ade for future maintenance of the maguetic survey. ‘ .
which may b¢ t the conclusion recorded in paragraph 8 of the committee’s

8. 'We ae(iep annual inspection of the Iudian observatories by @ -small board of
pyo.ceedl.ngs th? "1?1‘ lom India. It would withdraw officers from other important
visitors i Dot ﬁa > )ccu ios their time, and it would not, in our opinion, result in
work which (flu yt;i,es d The observatories will from time to time be visited-on
eqm"alf’ﬂt a ‘.al.l 5 h. our Meteorological Reporter and by the Surveyor-_ngeral
0011_"‘3[”9”t occusions by on tour. We anticipate much benefit from the submission of
while these Ofﬁcirs iE‘r’cehe Kodaikdnal Observatory and of the officer in charge of the
the annual repor ‘st() the Observatories Committee of the Royal Society, and from the
Magnetic Survey 0 trust the Observatories Committee will give us in the settlement
assistance which we mof work. We approve the recommendation made by Mr. Eliot
of definite pﬁlosg?f“ﬁli;e?ettor that a programme _for the Solar Physics Observatory be
in paragrap °

prepared an

tem. appointment of Direc
pext we propose to bring

i ' 3 ator ittee.
d submitted to the Observatories Comm .

S

M ;nutes of Proceedings of the Commiltee, Calcutia, 1 9k December 1 898.f
2

PRESENT :

. ble Sir JAMES W ESTLAND, K.C.5.L
Th.? Hon Mr. C. M. Rivaz, ¢.8.1. ¢ of Tudi
1 :T’H saNEss, Ksq., €.8.1, Seey. to the Government o ndia, Depart-
T. W. Hotp ’ 77 Tnent of Revenue and Agncplture.
R.E., Surveyor—Geueral of India.
Meteorological Reporter to the Governmeni vi

India. .

etic survey of the Indian Continent should be
1. That the fu‘ndam:%?lén;gn@d that for the present, until the fuqdamental
undertaken by the Survey o 1ntlid, eo years is completed, the question of the

. 1y o last for two or three : i
gurvey which 18 llkd%’a 1':; tlafsrom Europe as_Director of Magnetic Survey is not one
appointmentfof a sPri(;diafe decision. On the completion of the fundamental survey,
im
that presses 1€/

) and of the discussion of the results will have
. of the future of the survey
the question ©

sonsidered. ' .
w be2 That until the fundarlnental surve A
maintained on the Preseﬂze:: ?hé offorts of the Government of Tndia be directed at
8 That i e plﬁgon of the Solar Physics ppservatory, and bthat thg question
oduikcia o e At K. Astronomical Observatory be taken up here-

. A+ Kodaikgnal of an : €
of the estabhsh.msnihd;; iﬁi:&(oﬁmofo e uppoiutment of the Director of Magnetic

Major‘General (. STrAHAN,
J. Euior, Esq., C.LE, F.R.S.,

y be completed the Cz)laba Observatory be

Surveys.
4, That meanl

ated to advise as to U went, |
zgqt‘;lzsgsi)poscd Astronomieal Observatory

ation bas been obtained, & site be selecte
buildings framed.

. ids Committee of the Royal Society be
while the Qbsi;‘t’atsot:g organization and scheme of observations
to the eqUIPTHy 5.0 o [daikdnal, and that when this inform-
d and plans and estimates for the proposed
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5. (a) That’ with referemce to paragraph 3 of the Royal Society’s letter the
Director of Solar Physics (Mr. Michie Swmith) be asked for an estimate of his require-

meits, . .
(b) That the Survey of India continue the daily photographs of the sun at

Dehra at least for five years.

6. That with reference to paragraph 4 of the letter the Surveyor-General be asked
to report on the proposal for the establishment of a permanent magnetic observatory
for eye observations at Dehra. : :

7. That with reference to paragraph 6 the Surveyor-General be asked to report a8 ’

to how he proposes to arrange tor the superintendence of the fundamental survey.

8. That with reference to paragraph € it is agreed that the propusal for an annual
inspection by a small board of visitors is not feasible in India.

9. That paragraph 7 be complied with by the Director of the Solar Physics Ob-
servatory and by the officer placed in charge of the proposed magnetic survey.

10. That the Director of the Solar Fhysics Observatory for the present be placed
for administrative purposes under the Meteorological Reporter to the Government of
India; and that eventually there should be a scientific adviser to the Government of
India who should be a man of established Kuropean reputation and who should occupy
the position of Director-General over the Meteorological, Solar Physics, Astronomical
and Magnetic Branches of all Indian observatories.

STaTEMENT showing the financial effect of the proposed re-organization of Indian Observatories.

—_— Sanctioned. {Propused in 1897.] Now proposed.
RS. A. P, RE. A. P, RS. 4. P.
°! Bolar Physics establishment 1461 4 0 1.499 4 0 1,499 ¢ 0
Madras Observatory . 380 0 0 332 0 0 332 0 0
Madras Meteorological Offic Y. 1,043 12 0 524 12 © 524 12 ©
Pension to Miss Pogson .. . . Ail. 250 0 0 20 6 0
Colaba Observatory . .. . 987 0 0O 607 ¢ o 987 0 ¢
Magnetic Burvey .. .. .. .. Nil. 1,030 0 0 Ail.
Total .. 3,862 0 0 4,143 0 0 3,593 0 0

~ -~ Wa. 369, Public, dated 23rd March 1899.

Communicatou o .. - ~ .
to Government in continuatibnmf)?"\]ﬁr\l,t.,A,s.t rox:%x:\erpar:)% to the Meteor(‘)logwal Reporter
2. In the despatch printed with the Govern‘mug . l:’ doted 2nd February 1698.
tary of State sanctioned the grant of a peusion of R;'.‘eszove quoted, the Sccre-
Pogson, and she should now submit a formal application to ?eup er mensem to Miss
from the 1st April 1899.  from the service

3. The following letter will be addressed to the Government of Indig :—
[Here enter letter No. 370, Public, dated 28rd March 1899.]

(True Extract.)

. . ' G. STOKES, .
. Chuef Secretary. '
To the Government Astronomer. o
Meteorological Reporter to Government.
Accountant-General. .
,» Revenue Department.
,» Pension Department.

»

»

. Exd 8. J. Pereira.

" dated 2nd February 1899, aud enclosure.

No. 873. N
From \

T. W. HOLDERNESS, Esq., C.8.1,
Secretary to the Government of India,
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pue CHIEF SECRETARY to THE GOVERN MENT or MADRAS.

»
£

Dept. of Rev. & Agrl:
Meteorology. -

Calcutta, the Sth March 1899‘:

SIR,

WirH reference to the correspondence ending with your letter
*y, Despateh to Her Majesty’s Secretary of State for India, No. &6, No. 227 (Pubhc), dated the
dated st September 1897, - " 23rd February 1899, I am
2. Despstch from Her Majesty’s Sceretary of State for Indis, Qirected to forward a co of

No. 178 (Revenue), dated 22nd September 1898, and enclosures. ' C Py
8. Despatch to Her Majesty’s Secretary of State for India, No. 14, the .papers ngted in the
margin regarding the re-

organization of Indian observatories.

9. The Government of India were informed in Mr. Price’s letter No, 941
(Public), dated the 91st November 1893, that the Government of Madras had
no objection to the transfer of the control of the Madra}s Observatory ‘and the
funds connected with it to the Government of India or to placing the
oreanization and management of the Solar Phys.lcs Observatory under t.he
Meteorological Reporter to the Government of India. I am now to acquaint

% s i sion of the Secretary of State’s approval of the scheme of
you that, in anticipa s oo effect to these arrangements from the 1st

saation, it is proposed to give € :
April 1899.10[:1‘he MeIt)eofological Reporter to the Government of India has
beI(;n informed accordingly, and the necessary budget provision has been made

in the 1ndia estimates for 189_%1900.

1 have the Lonour to be,
SIR,

Your most obedient Servant,

/V‘)/ /&/477/26@’- -

Secrétury lo the Government of India.
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~avhich was set forth ix. our despatches No. 9,
_No. 27, dated 7th fune 1892, was re

' Committees, who approved the prop

v

<

4.4

July 18396,

"Kodaikanal

PE.

No. 56 or 1897.

GOVERNMENT OF INDIA.

DEPARTMENT OF REVENUE AND AGRICULTURE.

METEOROLOAGY.

To

EY)

Tue RicHT HONOURABLE LORD GEORGE F. HAMILTON
Her Majesty's Secretary of State for India.

¥

e

¥

Simla, the 1st September 1897.

\ REEE

My LORD,’ o .

WE have the honour again to address Your Lordship on the subject
of the proposed extension and reorganisa-

’ol‘. Letier to the Govcrament of |Bombay, No. | 8

194 of gth Mach 1895 tion of the Indian Scientific Observatories

2, Lettar from the Meteorological Reporter 2 and t'-é forward COpiCS of the= d ’
correspond-

the Government of indiy, No. 410-S., dated 2gth
ence on the subject roted ig the margin
.- P *

May 1896, °
3. Letter to the Gavernment of Madras, No.

8541 —11.6, dated 19th Octaber 1895, P~ . - :
4 Letter to the Government of Bombay, No. 2. The ongmal intention was to establish

’Sg.n—ﬂ::t;ﬂ:m‘2?8‘0:3?:;;3?2} Madras, No. & complete Astréhomicgl and Solar Physi
o et s D 5 Qpsesvatory in Southérn Inds e
606, dated gth February 1897. T . b 3 ' and' while
7. Note by the Surveyor General, dated 13th reducing the Ma@_fas Obsgervatory to some
4 Note by the Director, Geological Survey, extent,’a to ICE:,WP the Bomgay .Magnetic
Observatory antouched. _This scheme
dated 1oth February-18g2, and
terred to the Solar Physics and Observatories
osals and recommended their adoption. In

ent of India of this fact, Lord Kimberley remarked, in his

informing the Governm
dated soth November 1892 i=—=

‘Despatch No. 11 i-Rev,,

The Solar Physics Committee, it will be seen,

for equipping a new complete observatory with two
physics in India would be the greater benefit to science,
could for the time be met by the Madras Observatory.
costly buildings would not, it is added, be required.
consider carefully this view of the matter before you decid
t and equipment of a complete new observatory.

3. The financial position at the time did n

the complete observatory referred to, and 3
with the suggestion of the Solar Physics Co
the Secretary of State :n our despatch No. 37, dated 2oth June 18g3. This
scheme, which provided for the establishment of 2 Solar Physics Observatory at
and the continuance of the Madras Astronomical Observatory on a
d in Lord '(.imberley’? Despatch No. 117-Rev., dated

branches, the furtherance of solar
while astronomical requirements
For solar physics observations
Your Government will, no doubt,
e to recommend the establish.

men
ot admit of the establishment of

partial scheme, in accordance
mmittee, was submitted to

reduced scale, was sanctione

5 .
%,

Y
e

suggest that if funds are not availablevv
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a1st August 1893, The necessary buildings at Kodaikanal are now under cor-
struction, and Your Lordship has sanctioned the requisite equipment of instru-

ments.

4. The scheme involved the transfer to Kodaikanal of part of the Madras
Observatory staff and the whole of the Dehra Dun Solar Observatory staff, and
it was proposed to transfer the control of the Madras Observatory and of the
funds connected with it to the Imperial Government, and to place the new Solar
Physics Observatory immediately under the Government of India. To these pro-
posals the Madras Government agreed. Further consideration led us to the con-
clusion that it would eventually be advisable to treat the Bombay Observatory in
a similar manner, thus concentrating the higher physical work at a principal
Observatory at Kodaikanal, to which the Bombay and Madras Observatories
would be subordinate, and bringing all three under the contre! of the Supreme
Government. The grounds upon which we arrived at this conclusion are fully
set forth in our letter to the Bombay Government, dated gth March 1895, which
forms one of our present enclosures. The Government of Bombay anticipated
no insuperable difficulties in effecting the desired change, but the discussion of
details was left for consideration until Mr. Chambers should have retired. That
gentleman died shortly afterwards, and pending a final settlement of the scheme,
no permanent. arrangements have been made for the working of the Colaba
Observatory, and, as a purely temporary measure, Mr. Nanabhai Ardeseer Moos,
an officer of the"E_ducational Department, has been appointed to officiate as

Director: =/ k', L

3. The acceptance by the Governments of Madras and Bomtay of the
principle that scientific Observatories are properly national and not provineial
institutions, and the change in the direction of the Colaba Observatory, rendered it
possible to give immediate effect to a complete scheme of reorganisation. Such
a scheme was elaborated by Mr. Eliot at our request, and will be found in bhis

letter, dated 2gth May 1896 ; and it is this scheme that we now submit for Your

Lordship's approval. The proposals made by Mr. Eliot contemplate the
following distribution of work at the three Observatories.

)] Bambaj!.—-Magnetic and meteorological observations as hitherto (with 3 |

any further improvements and extensions that may be suggested by

the new Director and approved by the Observatories Commi:tee), -

and the working of the local time-ball arrangements. The
Observatory to be under the immediate charge of a Superintendenr,
and under the general control of the Dircctor of the Magnetic
Survey of India stationed at Kodaikanal.

(2) Madras.—Meteoroiogical observations as at present, the working of
the local time-ball arrangements, the distribution of time-
signals throughout India, and the preparation and issue of the
Madras Daily Wecather Report. The Observatory to be placed

under the immediate charge of a Superintendent, and under the

general charge of the Director of the Solar Physics Ovserva-

tory at Kodaikanal.

3

Magnetic Survey of India, meteorological observations, and the
discussion of the various series ot magnetic observations made at

| Kodaikanal, Bombay, or in the course of the survey, by the
Director and staff of the Magnetic Survey of India.

o 6. It will be seen that under this scheme, which is a further step towards the
reahzati.on of the complete scheme originally proposed, provision is made for a
magnetic survey - of India instead of an extension of astronomical work ; and, as
at present advised, we are inclined to think that this is the p“referable course, 'l'"he
notes bv our Surveyor-General and our Director of the Geological Survey which
we enclose, confirm us in our estimate of the importance of the proposed survey.
But in such a matter we must depend largely upon the highest expert opinion
‘obtainabIe; and therefore, whilé recommending the scheme generally to Your
Lordship's approval, we would suggest that it should be referred for examination
and criticism to the Observatories Committee, the Solar Physics Committee of
the Royal Society, and the Admiralty or Board of Trade, or to any other
authotities whose advice will in Your Lordship’s opinion be useful. We trust
that the scheme as now formulated, subject to such modifications as may, on
consulting the authorities referred to above, appear désirable, may receive
your Lordship’s approval.

7. The Governments of Madras and Bombay have expressed their generalj
approval of the scheme, subject to certain Qbser\;at};'bns on pomts of detail,, The

Bomib, Govegnment do not remarkupon hg&‘cri;ibisms od?ed by Mrx Moos, -

the o ciiting Pirector of the Colab:fﬂ.‘Obseméfbry,\'and we ¢&F not find- anything

in them calling for special remark. They are merely the not unnatural protest of .#° 4
a Director against anv reduction jn the status of the _ip__sti‘tut_@n\ which he directs

The requirec? provision for peons has been added to the proposals.

8. The most impoftant question raised by the Government of Madras is in
Miss Pogson’s retirement and pension. The proposals of the Meteoro-
orter will be found in paragraphs 42 to 44 and 50 to 33 of his letter of
2gth May 1896. The changes he suggests in the arrangement of work at
Madras involve the retirement of Miss Pogson on a pension of Rs. 250 per
ting the opinion of the Goveinment of Madras upon the
proposed arrangements, we specially referred to ‘th.em the question whether a
peosien should be given to her. That Government in reply urge her claims very
strongly indeed, and make their approval of 'the propo.sals contingent upon her
being provided for, since ‘‘the Govem.or in Coun.ml ﬁn'ds h{nnself' altogether
unab‘le to agree to any arrangements which involve fhspensmg w,‘t.h Miss Pogson,
the Meteorological Reporter to this Government, WIthOl{t a retiring allowance.”
The Meteorological Reporter to the Government of India also urges her claims
ly. The Madras Government have shown' tlae‘ms‘elves exceeding]y
2ims in this matter, not only by relinquishing the control and
ction in status of their own Observatory, but also by agreeing
Reporter’s proposals for the amalgamation of the Mcteorg-
We are unwilling therefore to insist upon

regard to

logical Rep

mensem. In invi

most strong
ready to promote our
consenting to the redu

to the Meteorologieal

1 and Observatory establishments. |
n without a pension in the .ace of their opposition,

th the Madras Government in thinking that the case
Under a ruling ot the

logica :
the dismissal of Miss Pogso

But apart from this, we agree wi :
and deserves exceptwnal treatment.

o

Kodathanal—(1) Observations i ' . '
(3) . ’ ( ) hservations in solar 'Ph) oics, and.thc discussion of 1 exceptional one,
these observations and of any special astrenomical observations soth August 1876 (Finance
that it may be considered ’sl,esxrable to take at Madras, by the 5 Meteorologica1 Obserier,
Director and staff of the Solar Physics Observatory.  (2) The pointment » pensionable. The appointrent of

?

Department Resolution No. 2430) the appointment
if held by a person who has no other substantive ap-
Meteorological Reporter, however,
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is held, in all provinces except Madras, in conjunction with other pensionabler
appointments, so that no general ruling has been necessary ; and in the absence
of special orders, Miss Pogson would come under the general rule that appoint-
ments paid by local allowances do not qualify for pension. Miss Pogson has
done meritorious service for Government for nearly 24 years, -of which over 113
years were spent in a pensionable appointment which was, without any fault or
short coming on her part, transferred by the Madras Government to another
member of the family; and though her present appointment is a non-pensionable
one, and she has therefore no claim on Government under the rules, we are unwilling,
in carrying out our scheme, to deprive her of the means of livelihood. Mr. Eliot’s
proposals for amalgamation result in a saving of Rs. 519 per mensem upon
the cost of the existing establishment and house-rent at Madras ; so that, even
if the proposed pension to Miss Pogson, upon which the Madras  Govern-
ment make their atssent to the amalgamation conditional, is sanctioned, there
will still be a net saving of Rs. 269 per mensem. We agree with that Govern.
ment in thinking that, “unless a pension is to be ‘given to Miss Pogson, the
amalgamation, with its consequent saving, should be postponed. Under the
circumstances we have no hesitation in recommending very strongly for Your
Lordship's sanction the proposal to give Miss Pogson a pension of Rs. 250 per
mensem w h effect from the date on which the new scheme may he brought into
operation.; She is at present in receipt of remuneration ar .unting in all to
Rs. 530 per mensem ; and will by that time have completed 23 years’ service, as
will appear from the statement of her services which we enclose.

9. The Government of Madras further raise the question of increasing the
pay of Mr. Michie Smith, the Government Astronomer ; but we are inclined to
think that the consideration of this matter may be postponed for the present,
although we recognise the fact that an increase will probably be advisable during
the next few years.

1o. In Lord Kimberley’s despatch of the st August 1893 already referred
to, he remarked that our proposals involved an initial outlay of Rs. 25000 and
a yearly increased charge of Rs. 1,619. "t he former figure was a rough estimate,
for the Observatorv only, and did not include the cost of accommodation for the
astronomer and his establishment, or of'an office building. It now appears that
the cost of building in the Kodaikanal hills is unusually high; and the Solar
Physics Observatory will cost Rs. 35,000, the Director’s house Rs. 20,000,
and quarters for his establishment Rs. 11,500. To this, under the present
propesals, must be added another house for the Director of the Magnetic Survey
at a cost of Rs. 20,000; while a joint office for the Observatory and the Survey,
and the quarters for the establishment of the latter, will add Rs. 16,500 more,
Thus the total cost of the buildings will amount to Rs. 1,03,000, of which, however,
some Rs. 73,000 would necessarily be incurred under the original scheme. The
additional capital outlay of Rs. 3b,ooo will enable us to secure from our annual
outlay of Rs. 50,000, results which have been demanded by the best scientific
opinion in England, supported by Your Lordship’s predecessors, and which
will rank with those obtained by other National or Imperial Observatories, and
will ensure us a fuller return for our recurring expenditure than we obtain at
present.

11. As regards the annual cost of establishment, the financial effect of the en-
larged scheme may be thus compared with the cost under the original scheme :—

Rs. A, p,
Present Madras Observatory . 38 o o
Propused Madras Ubservatory . e 332 0 0

(a) Saving ... A48 o o
pp———

5 o

Rs. A, P
Present Madras Meteorological Office s 043 12 ©
Proposed Madras Meteorological Office e 524 12 0

S ———— ————

(&) Saving .. 419 o0 o

Present Colaba Observatory e 1,187 0 ©
Proposed Colaba Observatory e 507 0 ©

———r————

(¢) Saving e 680 o o

Sanctioned by Secretary of State for Solar Physics establish-

ment (@) ‘os . ... 1,451 © o

Available for Kodaikanal 2 + & + ¢ + @ w 2,508 0 o

Proposed for Kodaikanal ‘o we 2,529 © O

. Saving .. 69 o0 o

Add Miss Pogson’s pension vou e 250 0 O
Excess ... 181 o opermensem.

————

Rs. 100 per mensem on account of the rent of the Madras Meteorological Office
will be saved by the amalgamation. :

12. In conclusion we desire to suggest to Your Lordship that, in view of the
extended scheme of operations now to be undertaken at the Kodaikanal Obser-
vatory, it might possibly be advisable to associate with the present Observatories
Committee, some gentlemen specially conversant with the subject of Solar

Physics.
We have the honour to be,

My LORD,
Your Lordship’s most obedient, humble Servants,
ELGIN.
G. S. WHITE,
J. WESTLAND.
J. WOODBURN.
M. D. CHALMERS.
E. H. H. COLLEN. - - .
A. C. TREVOR.

e
2420

No. 2427 .

11-—10

Copy {orwarded to the Finance Department for information.

By order,
E. MACONOCHIE,

’

Off¢. Under Secretary to the Governnent of India.
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LIST OF ENCLO SURES.

Letter to the Government of Bombay, No. 794 of gth March 1895.

Letter from the Meteorological Reporter to th
dated zath May 1896

Letter to the Government of Madras, No. 254
No, 2542~=11-7, dated 19th October 18g6.

e Government of India, No. 410-S,,

{—11-6, dated 1gth October 1896,

Letter to the Government of Bombay,

Letter from the Government of Madras, No. 1343-Public, dated 215t December 18g6.

Letter from the Government of Bombay, No. 696, dated oth February 1897.

Note by the Surveyor-General, dated 13th July 1896

Note by the Director, Geologicé.l Survey, dated 16th July 1896.

Statement of Miss, Pogson’s services.
o



File No. 11 of

1896,

Serial No, 10.
No.

1897.
GOVERNMENT OF INDIA.

DEPARTMENT OF REVENUE AND

AGRICULTURE.

METEOROLOGY.

NC. 50, DATED SIMLA, 1ST SEPTEMBER 1897

(Copy.)

Letter fo Her Magesty's Secretary of State
for India

SURJECT.

~eorgariiatien of the Indian Observatorie.s

Ve Ny 597 RO& AL D360,

e

India Office,
London, 22nd September 1898.

Revenue,
No. 173.

; The Governor
: he Right Honourablg 4
To s Excellex(l;gl':'ml of %ndia. in Council.

My Lorb,

i i h No. 193,
] tinuation of my Despate
cvisationof Lt GRereeeres d iﬁlc%?ovember 1897, I now forward, for tl;e
- date.d ration of your Excellency, a copy of 1}epor s
/cons1ﬂfe Astronomer Royal and Sir J. 1\01'_&1311
})J}crjckyer and of a letter* from the Rqulatsizclzlle Z’E
’ ganis
‘//in reference t:or}::se proposed reorgan
i va .
® Dated 27th July 1698, and enclosure: Indian Obser
ate

1 have the honour fo be,
My Lord,
Your Lordship’s most obedient humble Servant,

(Signed) GEORGE HAMILTON.



ENCLOSURES.

The Royal Society, Burlington House, W,
27th July 1898.

Sir,

With reference to your letter of the 24th Ma 7
-d:rected to Inform you that the reports of the Astr;‘ﬁl;ngg" I(%og’:;l6;6()1,sl' Ny
Norman Lockyer on Indian Observatories (which have been OI‘)WiHnb % :L
bef.ore you by those gentlemen themselves) have been considered by the Ohe aud
tories Committee of the Royal Society ; and to submit to you, on behalt ¥ the
Committee, the following recommendations and remarks :—— ’ alf of the

1. The Committee consider that the work of the India

SH i . Observatori
should be directed to the following sub i ralories
ady made) : wing subjects (for some of which provision is

(a) Astronomical observations (positions of sun
fundamental stars). _ » moon, planets, and

(0) Solar physics, as laid down in the reports of th
and Sir J. N. Lockyer. P e Astronomer Royal

(¢) Magnetic observations.
(d) Aeteorological abservations.

9. With regard to the astronomical observations, the Committ i

that the meridign circle now mounted at Madras W;uld (with ls()ffea;?tg.l,fot?med
be available for this purposc, and the Astronomer Royal and Sir J. N ]{_‘% IIODS)
are agreed that a suitable site for the Astronomical Observatory can be Eo(glfg

at Kodaikanal.
3. The Committee suggest that a new spertroscope, as reco
a . et ] mme
the Astronomer Royal and Sir J. N. Lockyer, be purchased witboél’se(?jled fb y
observations on solar physies, together with an instrument for obtainin aly or
graphs of the surface of the sun in monochromatic light. It is desiragblp 1'?1“)‘
the daily phot‘ogmphs of the sun be continued at Dehra Dun, at any ratee Egﬁ

five years.
4. In view of the suggested magnetic survey, referred to i
agraph, the Committee approve the proposal to establish a‘“;)etr}za;exz :
magnetic observatory in the north of India, and they understand that s e'nl
facilitics exist for this purpose at Debra Dun. pecia
5. The Committee approve, and attach great importance to, th :

that a magnetic survey of India should be undertaken, and en’closzsggg:.stmtn
by Professor Riwcker on the conditions which should, if possible, be fulflirl)lude
The magnetic survey should be under the general direction of a su,perintend ed.
having special knowledge of terrestrial magnetism. ent

The Committee also recommend :~—

G. That a small board of visitors, composed of a few scientific i
solected by the Indian Government, make an annual inspection of th eog((zllials
Observatories, and report to the Indian Government on their condition azg

administration.
7. That an annual report by the Government Astronomer of India and
by the Superintendent of Magnetic Surveys be submitted to the Observatorirelas

Committee of the Royal Society.

par

I am, &ec.,
ARTHUR W. RiCKER,
Secretary, R. 8.

The Under Secretary of State
for India.



Enclosure in above.

Minute on the Indi i ¢
Minu he Indian Magnetic 8 [ \
adian Maguetic Survey ; by Professor A, W, R
A ; X A < . . Y - A
Sceretary, Royal Society ke

A magnetic sur
! survey of a large distric
of two objects :— ge district may be conducted for one or both
r bot
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' highest advantage in initiating the new and

- REPORT

L]

ON

INDIAN OBSERVATORIES, WITH REFERENCE T0 THE
PROPOSED SCHEME OF RE-ORGANIZATION.

BY

w. H. M. CHRISTIE, C.B,, M.A., F.RS.,

ASTRONOMER ROYAL.
} . ST

SpoTIoN 1.——INTRODUCTO_RY.

In a Iatter from the India Office, R. & 8. 2657, dated 99th Ootober 1

of tate for India expresped the hc;pe that, as T was going to India :Z ogg;’vetgge §ef.retary

. the sun, « it would be possible for me to visit Kodaikanal, where my presence would b: :)I;setgf
jmportant departure w ich is under considemtio:

i rd to the observatories in India.”’

. absence from the Admiralty, I expressed my willing

alt ness to undertake the dut
4 to visit Bombay and adras Observatories as well as Koda{)lrga:::f‘il;tz?dz:

. ‘me, and errange
n & better position, after inquiries on the spot, to report on the scheme for

" camp &b Sahdol.

BN

" Colabs, its present site, but there
' imagnetio and meteor
.. however,
! trostworthy magneti
% from that, date t0 the oresent time, & perio
fo inquire into the working of the Observator
.

NS

. . which wa
P 1gtes Mr. Charles Chambers was appoiobe

.7 * (self-registering and for

" ‘continnously sinoe.
. wae appoid

.

" ologk is also very old 8B
/yprovided at 8 oost of about 807,  Also an eleotro-magnet
. megn-solar elock.

v

T ~"® This list is printed in 8

it impracticable to visi
., " taken aatisfactorily) or Calcu
. being irregular, wad slower than the railway route v Bombay. I had, however, the oppor

that 1 might be? A
 poworganization of the Indian Observatories proposed by the Goveroment of Indin. As
I Observatory necessitated my return earlymii

. duties in regard to
‘March, the time at disposal after the eclipse on 22nd January was very limited, and I found

t either Dehra Dln (where daily photographs of the s ;
tta, communication between Ca,lcugta and M:;rngr;-o‘:t:):;?egr

- tunity of discussing the question of Dehra Diin Observatory an of the arra
“proposed magnebic survey with the priucipa.l officers of the Survey of India ?gzﬂiﬁs Sf-&: hthe
1. B., Colonel Gore, R. E,, and Major Burrard, R. E.), who were with me in the e:]i;:;

Sgcrion 2.~BOMBAY OBSERVATORY.

The Bombay Observatory
ig no record of observations prior to 1842, when the

ological department of the Observatory was established, It 1
m of observation was’ put on a proper baﬁ:f I;‘:;i

till the yea: 1846 that the syste
been regularly made and published

. and meteorological observations have
d of more than 50 years.

In 1864 a Committee was appointed
g then in an unsatisfactory state, and as the result of their recomtiendations t
d Superintendent. New magnetio instrumenu:

absgolute determinations) were also ob
On the death of Mr. Chambers in February 1896, Mr. N. A. P, Moos

fed Officiating Director. - |
oY yisited the Observatory at Colaba on 5th January and received full information fror

M. Moos as to the, snstruments and methods of work. Mr. Moos furnished me with a list of
s in use,* and of the new instruments which he covsidered desirable. Of the

s¢he instrument rument
by Gilbert is very old, dating from 1826, and its

gnstmmento-in use, the traosit instrument by G . : !
. pivotsrate 10 8 L at if it were thoroughly over auled and repaired it - -
;. might be made servi paired it

“in s bad state. It is possible
ceable, but I feel very doubtful whether if is worth the expente, and I would

end that & new gransit ipstrumen

1d and antrastworthy, and I would reapmmend that a new clock should ba

Thege improvements appear
for the shipping at Bombay.

ir Normaa Lockyer’s Beports ‘

After having obtained the necessary leave of

was established by the East India Company in 1828 "

tained, and bave been in use

be provided 4t a cost of about 80/, The sidereal

i cofrector should be provided for the - ‘:'
to be absolutely necessary to give accurate time

~
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{4 is advisable that arrangements should be made for periodi i i
which should be sent to England for the purpose, aud an glelnnalc;l:s;?;:;:lf f)Eﬂ:,ﬁe 18?:: metr;ts,
and report on the condition of the instruments would be very useful in this connection s
The work appears to be carried on very satisfactorily, but several of the jnstruments
now quite out of date. The wax-paper process is still in use for the photographie regist t_ﬂre
and though the results obtained with it are good, it involves much unnecessar labo : fra w}?’
photographers, Mr. Moos proposes to substitute the bromide-paper proc e{ . ar for the
use, and I wonld urge that this should be done as soon as practicable. P now in general
The site of the Observatory at Colaba is very unfavourable as re.gards both magnetic and
%?:fgolgfmal coénd:tlons,b a: t:a? polu;ted o’i‘ll:xin 18656 by the Committee, who m‘g-egd °ﬂl‘¢; t‘ni d
should be moved to a be r locality. is, howev ' 3 e s
establishment (in the year 1888) of two 38.ton guns i: rﬂh:?eilgltb%(;:;’ozzdo?:ge ﬂg;f e e
bas introduced a _new,dxstur‘pmg element for the magnets, Owing to the m e 6 s%rvatory
of the rock (basaltic trap) which crops up through the soil, it is hardly P"actiezlg,}‘: tlc character
the disturbing effect of the guns, with store of shells and aocessories, on the maoo tascerta_u;
magnetic survey of the Observatory ‘compound showing considerable local Var'a:'ne 8 d. tria
the soil. Notwithstanding these difficulties, natural and artificial, of the site, lMlonii i
been able to deduce with considerable accuracy the secular change of’ the magneti rh e bas
for the 50 years 1846 to 1895, a valuable contribution to terrestrial m netiagne 10 declination
. While I feel that the site selected for the Observatory is peculiarl;g unfor::;n t d
it is advieable !:hat the Observatory should be moved, as recommended by the ace, an th',‘t
1885, the great interest attaching to the determination of the secalar chan 4 of m o at
Bombay through a long series of years makes is essential that, when the O “tvatos;gqemm ﬁt
great care should be taken to preserve, a3 far as possible, the continaity of the magge;isom;:t:r,

minations by means of simultaneous observations made at the new and old sites.

SecrioNn 3.~MADRAS OBSERVATORY,

This Observatory was established in 1792, and valuable astronomi
. mical ob i
been made, especially under Taylor and Pogso;x. But astronomical observa:;)io:,?z::;nst tlimve.
detex;n;)m_atloém) l;:‘\;e been entirely suspended since 1887, the whole strength of the ul:n bli‘:l:.
en g i sahi . i -
-zcumuel;td. evoted to working up and publishing the observations which Mr, Pogson bad

T stayed at the Observatory with Mr, Michie Smith on 6th and 7th February, on my way.

to Kodaikanal, Mr. Michie Smith gave me full information respecting arrangements made

or proposed at Madras and Kodaikanal, and furnished me with a list of the instruments avail-

able %}}1; use atdeither observatory.*

o meridian or transit circle, though 40 years old, appears : i .
it should be sent to Epglanq to be repaired ang made thorﬁ::ly tsoarb:iazagb(;gd ;3::?1: enfgeyut
‘taken of the opportunity to, introduce such modern improvements as may seen; advi:sa.blge I;ng
the growth of trees in the neighbourhood of the Observatory has, in course of years . tl{t
obstructed the view, so that stars near the horizon can no longer be observyed ,Ig;e: lcyi
_ recommend, therefore, that for this reason, as wall as for others, the transit circle shimldube

‘re-erected at Kodaikanal after thorough repair and renovation. A sm o)l transit instr A
mﬁn‘ 1 y

which is, I believe, available, would suffice for time-determinations at Madras.

* ‘Baorron 4—~EODAIKANAL OBSERVATORY.

Tn company with Mr. Michie Smith I visited Kodaikanal, where this O \
being erected, on 9th. Febrnary, remaining there four days. Kt,)daik::al il:onb: eﬁ?ytop a::a?xoi‘;
the south of India, rising very steeply from the plain to a height varying from about 8,000 to
8,000 feet above the sea. The climate is remarkable for moderate temperature, with ve

- small Jdiurnal and annual variation, Mr. Eliot gives the meant
as 58°'5, with an annual variation of only 8°'1gl(from 54°1 for lm;gmboogg‘sg ﬁ:m;)z -.

The mean diurnal range was 14°2, with ve small variation th ;
oocasion of my visit the weather throughout So;ythern and Central I:gi“ag hv::: v}"eera;.'nl:glv}o":hf3
able for the time of year, being characterized by cyclones and thanderstorms, and at Kodaika-
- nal there was much mist and clovd. Notwithstanding these abnormal cox:ditions the sun
/ could have been ph(;bographed. each morning, and the air was very steady, the deﬁt;ition with
Mr. Michie Smith’s telescope 8% inches diameter being very good. At night cloud or mist
prevented observation, except on one night, when the definition wae found to be ve ood
stars being remarkably steady close down to the horizon. I was partioularly struck‘r{vit the
bnlh'a].?rify ?tf thfet(ﬁng:bnebula a8 geen in such a small telescope. °
_ The site of the gervatory is on hilly ground near the centre o i
being about 7,700 feet above the gea. t%ppears to be well chos:n,th;glgggihtheahe:ﬁ::
horizon all round, with distant hills of about the same height round it; and the conditions for
observing would presumably be more favourable than at the station near the edge of th
lﬁtegnlwhere the meteorological observations were made, or at the hotel where Igobservede
X e Solar Physics Observatory is on the summit of the hill, a somewhat restricted site snd
thm'm a somewbat lower secondary smmmit to the south-west which would be well suited fo
the Astronomical Observatory, baving a clear horizon, except to the north.west, where & sm
portion of the sky is cut off by the higher summit. ' \ l
A 1]

@ Xhis kst is printed in Sir Norman Loskyer's Beport. e »K,}’
- N Lo LTy o N -«“;7;“)’“ r

.77 ecliptic from

-8

y  The fonﬁda{ﬁona of the Solar Physics Observatory and of the Astronomer’s residence were
: bmngmd at the time of my visit, and 1 discussed th

e plans on the spot with Mr, Michie Smith
" on two oceasions. The plan provided for three domes or drums of 15 feet diameter at the north,
gt ' ds of the building, and these, with the polar giderostat on the west, would
. prootiesily take up the whole available site, In order to provide more room for the equatorials and
4o allow for possible future expansion, 1 proposed to make the north and sonth domes of 18 feet
', -diameter instead of 15 feet, and to omit the east dome and the eastern portion of the building
“for the present. It also seemed to me that the building was higher than necessary. The
£ quggested: modifications have been approved, and are being carried out.
<. " No provision appears to have been made as yet for photographing the sun in monochromatic
" light by the new Hale-Deslanders method, and I would recommend that, a small addition

- !.‘el;sonld be made to the building on the south side to allow of this important work being taken

. ‘up with 88 little delay as possible,

' gaomox 5=OBJECTS FOR WHICH THE INDIAN OBSERVATORIES SHOULD
: , BE MAINTAINED.

‘. These were stated by me in the 'year 1883 in the following letter to the Secretary of‘ :

State for India, 88 representing the contribution which, in my view, India should make to-

" . wards the advancement of Astronomy :—

ettt et e

) Dated 14th April 1883.
Prom—W. H. CHBISTIE, Royal Qbservatory, Greenwich,
6—The Under Secretary of State for India,
& T reply to your letter No. R. S. C.182 of 31d February, enclosiny correspondence on the

g *yubject of the maintenace of the Madras Observatory, and requesting my opinion on the ques-
© “tion, I have

the honour to offer the following remarks, as the result of a full consideration of
X d of the information I have been able to gather respecting the observatories ab

. these papers, 8D

* 'this object it might perhaps be desi

5 s
;

|

| v "', [ (c)‘])gﬂy ph'otogmpbs o

" those of Burope on

““Madtas and Bombay. : _ .
s 9, Since the matter was discussed in the year«lS,G’l, the reqairements of astrono-

" 'mical science bave changed in several important respeots. At that date the pressing need in

astronomy-was an extensive catalogue of southern stars, and for this work an observatory in
the latitude of Madras was not, suited, Buf this want has now been supplied by observatories
in the southern hemisphere, and what appears to be most peeded at the present time is to link
- together observations of fundamental stars at northern and southern stations, The com-
arison which has recently besn made of the positions of stars determined at observatories in the
two hemispheres, shows discordances, which may arise partly from uncertainty in refraction and

" “partly from errors peculiar to the location and the instrument at each observatory. 1t would

o fberefore‘be, in my opinion, very desirable to make scourate observations of a limited number

t such an observatory a3 that of Madras, occupying an intermediate position between

" of stars 4 ) ;
thos the one hand, and those of the Cape of Good Hope and Australia on the

ther, ) \
o er“s. Tndependently of their scientific value, such observations® stars at Madras might

be made of direct practical benefit to the Indian Trigonometrical Survey, as has been
zin ted out by Colonel ‘Walker in his letters of chFebmsry and 23!’(1;' uly 186’7. To secure
' - able to afiliste the observatory to the Trigonometrical

ey, ot at any rate to bring it into. closer relations with the Surveyor-General, -

v >
N Sur «i 4, In addition to ohservations of fundamental atars, observations of vhe sun, moon, and

plavets might be made with great advantage at Madras, where the results Would not be sub.
. ‘Joct to uncertainty from refraction. In particalar, the determination of the position of the

observations of the sun is a matter of great importance in connection with acone
f the positious of fundamental stars. , '

rate determinations o 1 . s c
«p, Agaip,a new branch of astronomy, 0% astronomical physics, has come into exist-

' :nce 1867, and this has developed to such an extent that observatories have been estabs -
- ;il;%z;l;f geveral countries specially for observations of this class, wjnlst in England and other
! have been provided for carryidg of spectroscopic and photographic obser-

" .7 - countries meals ' : .
= vationr; at the national observatory. India appears peculiarly suited for such observations, espe-
.21 qially those which bear on sola ~ !

IR T

;Shysics. L ‘
i’ then, & general view of the mqmregnenbs of astronomy at the present day, it
» desi

g, Takin . my at
oy vfmuld,GL tb;;i, desirable to maintain an astronomicsl observatory in India for the following
.. ¢ Qefnite objester— A

e “Determination of acoura positions of the suon snd of a limited number of

fundamental stars, and, as far a8 practicable, of the moon and planets.

o o6 (g) Daily observations of the solar promiuences, and of other solar phenomens, - ;
st Vyith the epectrdscope. - R LT
the sun, (These ave now eatisfactorily provided forat . ..

des the superintendénce of the Surveyor-General) | . .. . -

oot -Pehra Dun un

. ’loeated, it 18 to be remarked

oot

o oy ard to the question of where such an astrqnomical observator 'gﬁg,u;d"bé e
. 7. In reg: &,,f, the reasons which were urged in 1887 for preferring Bombay -
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to Madras hardly apply at the present time, The ve limited ast i ;
(determination of local time and rating of cbronomegrs) which w::: 0&?31 cgl;::rw:u:n;
might be carried on equally well at Bombay or Madras, and they were in fact und :n £ A et
the Bombay Observatory. But the requirements of a port like Madras seem ter a ‘;: %t
pecessary that similar observations should continue to be made there, more especiall 0 'I!\)daade i
time bas now been adopted throughout India. Though observations of local tinf a; trg.s
themselves involve the maintenance of an astronomical observatory, properly so c:llodnz,h in
furnish 8 very strong reason for maintaining one already in existence, as the instrum : ’ h,e
have been provided for scienctific work are equally available for these practical a Onrs whic
1n this connection, I would call special attention to the remarks of the Governop fp‘l:qféltloqo.
the letter dated 6th April 1867, and of the Director of Public Instruction L: d‘ ras 11:;
letter dated 16t,hdJ anuary 1867. » Madrag m ¢

% g. I would therefore submit that the Madras Observato intal
improved footing for the astronomical observations specified in gye:tlilt?:l% b;;::l ntmn:i on ‘3
meteorological observations strictly subordinate, and that the Bombay O’bservat;n g lfmi; %g
maintained as at present for magnetic and meteorological observations, Tl;ou hrtyhs gfad
Observatory should, in my opinion, preserve ita distinctive astronomical cbaragt T Ietb' km':
desirable that magnetic observatione, to & limited extent, should be made there,as v ‘; bl o 1l
may be expected from a comparison of magnetic fluotnations at two Ob“";tori:a uable resulte
sides of the Indian Peninsula. I may remark that systematic observationg of thon opposite
instruments have been made at Madras continuously, I believe, since the lszlmag‘netm
no results}l;ave, i?sl fair as I am awa;'e, been published, Jear s tbough

¢« 9, But while I would strongly recommend the maintenance
it appears to me highly desirable, in view of the past history Ofogbg?:vﬁ{:gzsig }1):%’.'“:}“7:
soxaxe lv:ystem ?if conﬁ;ol tshoul;l :.)lf provilded with a view to securing their continucd elﬁ‘:i,eno;t
and that speedy publication of the results of observatione on whi ’
almost entirely depends, which the valus of an obeervatory

« 10, Remarking that there i no scientific public in India which i
of opinion to bear on the conduct of an observatory, two modes of mnc:’iun]g }:zlngo:itlieng?sge
ciency of the observatories of Madras and Bombay suggest themselves to me ;= o

(1) Ap anoual inspection of the observatories by the Surveyor-
should report to the Indian Government on t]{xeir conditif){:o:ngenem‘l" WI;S
tion.
¢ (2) Anzruual report by the directors of the two observatorties whi o
submitted to a committee to be appointed by the Presid::]tlc(}lf :Illxzuil{,io b
Society a8 representing the ecientific opinion of this country, the P .dyt\l
Royal Scciety, President Royal Astronomical Society, and Ast’ronome;es[l{o;l;:

micght be ex-officco members of th i i .
- e%nber . i s of the committee, with three or four nominated

‘ «T would submit that these. or equivalent, proposals might be ad : .
the case of the two Indisn Observatories, as they bave alrgady mﬁ‘;ﬁ:‘zh advantage in
gervatories in other parts of the world.” . 886 of most ob.

N n}t;;ppesgg from t 13?1:3 (;vy {;he Meteorological Re
e ras Observatory ctober 1891), that the Seoreta s :
is desirable, if not necessary, that an astroqux;ical observatory zh%ilgm:m‘d@ﬁf‘? that it
for the objects defined in this letter, and they should therefore be taken ag theug o Tndia
scheme of re-organization. The requirements of astronomy s regarde India remain a;:s of an
the same as in 1883, and the need for tne observations I have specified has onlvb“su tantislly -
by the advances which have since been made in other countries. - nemphs‘"d

The determination of .the recently discoversd variation of latitude
(]

movement of the earth’s pole, is a matter of great interest to astronomers, implyiog & small - -

connected with the scientific work of the Indian Survey. This shounld no:b;:;h tai;e l::l:;ixel.yt

the Indian Observatory in connection with th inati A p
ander (2, y with the determination of the acourate poaitions of stars

In solar physics s method has recently been devised and perfects
the sun’s surface and chromosphere in mono-chromatic light, t,hng sm‘l;meﬁ":{‘?"m‘,‘g =
ggr.a-spots danfl }sroau;e:l?es. l]“hls hxlne;xtl;odls could be applied with great success in I:d]i:nn'xﬁ
it is very desirable that this work, which falls ander the head () ix Lo .
vp at the Indian Observatory. ’ () fn my letter, should be  taken

But though the programme of work which I indicated in 1883 was apparently acoepted -

by the Secretary of State, the unfortunate accamulation of arrears lefs b ’

to the suspeusion of all astronomical observations at Madras, in order that {hgu v:'hfl.:?t:: l“l!i‘
of the establishment might be devoted to the computations. The working up and nbliezg‘ 2
of Mr. Pogson’s observations are now practically completed. Mr. Michie Smrth in(ormn.
me in a letter dated 12th May 1898 that the original M3, of the catalogus of §,000 ';:

(which summarises and completes the whole work from 1862 to 1887) will be eomplte in - f

another month, and the press copy soon after.

The time has therefore now come when the programme of observation which I formuhhd

1 }‘ v ) f) -~y - .
in 1383 should Fy onriel S, - "
, . s

porter on the fature organizaton of
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Secrion 6.—THE PROPOSED MAGNETIC SURVEY.

The proposal to make a magnetic survey of India appears to have been brought forvc_rard
by the Meteorological Reporter and by the Surveyor;Generul at practically the same time.
The following note by the Surveyor-General summarizes the matter :—

6 Note on the proposed Magnetic Survey of India, by the Survegor-General of India.

¢« The subject of - _agnetic survey of India has been in my mind for some years, &s
hitherto no attemr* = veen made in this Department to tak'e any scientific maguetic obser-
vations, which amnk is greatly to be regretted, It is true orders have been issued to
traverse snrv: .o t0 record the reading of the magnetic needl.e when ta_kmg astronomical
azimuths ~d to plane tablers to note 'the variation as determined by their plane tables, but
that is all. Under the most favourable circumstances, 10 the hands of the most careful obser-
vers, these would have given only agproxlmate results, but taken as they were by com-

ara,tively untrained and wholly unscientific men, the results have proved to ke of no eciectific
yalue and of but little use even for survey purposes where ¢ reat accuracy 18 not x.-eqm.n?d,
When in charge of the Drawing Office in Calecutta, it was a common thl_ng to bave inquiries
made as to the variation of the needle in.sucl} and such a distriet, and it was very rarely th?t
the question could be answered satisfactorily ; 10 some cages there was no record at all, in

others it had been determined so long ago that 1t was impossible to give a correct answer as
jon was not known.
the aﬁxi‘:xal&letse:at(:iox:umstances 1 determined to try and do something to rectify this state of
affairs, and bad already entered into correspondence with the Superintendent, Trigonometrical
Surve)’rs, as to the best way of utilising the four instruments for determining the magnetic
elements which we possess, when T heard that Mr. El'lot; was sqggeatlug @ systematic mag-
netic survey, and 2 few days ago 1 had an interview with him, at v_vhlch he sketched out a
oh programme by which we could make the best use of our four instruments, so as to
rouol pengb the work that he has proposed te undertake in bis Department. 1t was proposed
sgpptem ermanent stations, the one al Caleatta and the other at 'Dehra, should be started
t) abthwospu"ey Department, and that one ipetrument should be given to the officer who 1s to
condust the triangulation in Mekran and another to one of the officers t;orklng in Burma.
These observatories will, so far as 1 can see, cost the (:overnme‘nt a}:solutle y notém;g. .
“1 quite agree with Mr, Eliot 1n c?nsxdgrlng that an Bccumteh now le!dgt_a of the magnetic
clements all over India is of great practical importance, snd a chart chowing the lines of
equal magnetic variation would be most interesting from a scientific point of view and of
great value for survey purposes.
“C. StraHAN,"?

13th July 1896.

. con that it was proposed that a gys'ematic magnetic survey should be made

t!lxt g:}iv:;o:(general’s Depall)‘tment, and in June 1896 Captain Burrard, R.E.,

B erit tendent, Trigonometrical Surveys, informed Mr. Moos, the Director of the Bombay
Superta of, the decision of the Surveyor-General to include magaetic observations in the
Observatory, ©! f his department, and arranged with Mr. Moos to make the Bombay

operations O S .
gll::eer):/at(?ry the base station of the maguetic survey.

ox 7.—Mr ELIOT'S SCHEME 7OR RE-ORGANIZATION OF THE INDIAN

Sgom! OBSF .VATORIES.

. work ¢ :ried on at the Indian Observatories of Madras and

Mr. %llo{dpl];?oszfle:b%ﬁeth;enel'al ¢ wetion of two European officers of bigh scientific
Bou}bay shou Dreector of Solar Physicr and a Director of Magnetic Surveys~—stationed at
atta:qmentls——l:l ¢ absolutely in dependems of each other. _Em_:h of.t;he.se wou'lfl have a staﬁ.of
Kodaikanal, bu - cinally for calcniations and scientific investigations. L'he observatories
native assistants, g:xba; w%uld be placed under the immediate charge of half-time officers

at Madras _aﬂd B . ice), who would reside at the observatories, see that the
(Professors 1 t.hg‘ %ﬁ:iﬁ;?: :}o?l: ;ull?y’ and satirfactorily. The native staff at each of the two
observers carre 1d be reduced, provision being made only for time s1_gnals and meteorological
observatories WoU s :0al and meterological observations and time signals at
observationsat & g od to carry on the whole work of observations and tabulation

Bombay, c'AtsBZ?bﬁ?;;:rl&prﬁgﬁia the ulterior discuss.~ns to be made by the Director of
108 ? b=

of observa . t at Madras the astroriomical work would be entirely
) t Kodaikanal, But at Ma( :

Magnetic S‘,’;ve{)s l:ovision is made for taking it up at K‘o'datkanal. ol " ;

dropped, and B P £ work formulated by Mr. Eliot sstronomics (meridian and extra-

o A e g
'dI'n ;lzisg:::%:izzl:‘ oeecupy the firss place, but comehow, in the working out of his scheme,
meridian

.y the astronomical observatory is veplaced by a solar
these have bcen altogether eliminated, and I do not think that such an arrangement can be

. d a magnetic sarvey. : p arta : s
hysics department an S made in the letter from the Goverumen “of India
acgepted as eausfa\ctoryé and th(i st";tlggr;endtme Yoth October 1896, that, it conditions are
to the Goverpment of J silable, a third Director may eventually be appointed to carry

. ds are aval : T i
) mmlf*motr ):)’n?:lr(:iicf;lnwork,” does not seem to me to recognize tho position which the astro-
 on the astr

pomical work should cceupy.
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But the funiamental of principle of My, Eliot’s scheme, that ati
gnd qubay shnu_)d_ carry out the work, which must neccssa’ril)"a btched:)];zwtsh::'zm ::lt ln'ndtrlinS
tmme hate sapervision of half-time officers, residing at the observatories, the sci t‘xti(‘t;( elﬂ' ] .
w.ho un_dertake the aene1:a1 direction of these observatories {(including the’res o[x**ii)ilit] ('0 10(:;
discussion of results) being transferred to a more suitable station “seems tl:) 1:1 ty bo,r aun
adapted to the counditions of Iudia, and, from the inquiries that ihava mad 10 tcl’x 'Ltl i
would work well both at Madras angd Bombay. e T gather that 1

I consider, thercfore, that Mr. Eliit's scheme, which has been carefully thought out, so as
to atilize the money now apportioned to the observatories, may he aceepted a§1 sound basis
for the re-organization of the Indian Observatories, subject to provision for the ‘agtronnmical

()bsex\atxons Xeq Jil‘ed 8nd fOI‘ the carr ine f h Pl p l ma F“e" surv Oonll=
l 1. . 3 al y”]‘ Ollt ol the oposed $Y: % y 1
b~ I iCc su e undel‘ econ

Secrion 8, —PROPOSED MODIFICATION OF M. ELIOT’S SCHEME.

Mr. Eliot’s scheme does not make any provision eith - Kodaik
astronomical obse}'vations (x.msitions of S)l’]!?, moon, epln:;t:,t i\r{?ld?txsnglamlzg(é:llk?é;\i)fo:\'zlﬂ)l?
have been recognised as desirable by the Secretary of State. Further, it pro oses to e ;lc a
new permanent scientific department for the maznetic survey, a work which ispn;'at erx:?xnn:n‘t
in its nature, and which should be completed as rapiily as practicable by the }t)em )‘orm ’
omployment of a suffivient staff of trained observers, In the Survey of India De )-ul'tmvn)t
;\;e al;)z];:e fa well'-o:_ranlsed scientific staff, which, with a little special training, would[ i)e fully
sufvetvs gﬁ gigg;lg,no;ltt”?efmgnetlo survey, as it has already ecarried out most successfully
n these two respeets Mr, Eliot’s seheme seems to need modification. w ‘opos
that the magnet.c Ssurvey chould be undertaken by the Survey of India DeIpartfxlll(I:gt P(l\(\)r{)x?;~le1
can carry 1t out at little additional expense), and that the twvo European ofticers at Kodaikanal
should direct the whole of the work at Kodaikanal and Madras, this work to include astro-
nomical observationg of position and solar physics observations. Thus, in place of two
indepeudent Directors of Solar Physics and Magnetic Surveys, I would propose that there
should be the Government Astronomer of Ludia (a post which is abolished by Mr, Eliot’s
scheme) and a Deputy Astronomer. This would not affeet the financial aspect of the scheme
and it unld make better provision for the absence on furlough of the Astrouomer., ’
A shgbt modification might also be made with advantage in the native staff, but this is
a min or point.
, Thp following is the modified scheme which T would propoze, Mr. Elivt’s original seheme
being given als» for comparison :—

Re-organization of Indian Observatories, Kodaitanal.

Mg. Erntor’s ScHeME. ProPosSED SCHEME.

Svlar Physics Department. dstronomical and Yaanetic Observatory
? (includrng Solar Physics). ’

!

B R
Director . . . . . . 800 ‘ Astronomer [R1 000__1’.-,.0 .
First Assistant, R150—~250 . . . 225 | Pirst .v\asistx[\ut - :’ 1 : : . :()IO
Second Assistant, #100~150 . . . 137} Second Assistant . : : . :§l
Third Aseixtant R65—85 <« .« 80 Third Assistant . . . [ ' 1336"

Fourth Assistant, R30—~75 63% . Fourth aAssistant . .

Mechanic . . . . . 40 | Mechanic . . X ) . 683
Two Menial Assistants, R15~25 . . 45 i Two Monia] Assistants . . . 40
Writer, R30—80 . . . 45 | Writer ) . . 42
Head Peon ... . . . 12 |Head Poon . oo P
Three Peons . . . . . ; 29 | Three Poons ; ; . ll
Two Loscars . : . . . 17 ’ Two Luscars . e '. . hl?’ !
1 S m——
Eg_’: | 1499}

Magnetic Sarvey Department.

;
Director, R600—800 . .

i _ . . 733% | Deputy Astronomer, [R500 -1.000"
Fiist A-ms‘tunt, R120—180 . . . ]553 ! Secx:)na Assistaut, R lh?)o-OIS()].’ 00 ) ?201
'Secpn(l Assistant, £50—70 . . . €5 ' Second Assistant R100—150 . : . 1‘«23
Third Assistant, R30—E0 <« 45 iThird Assistant . DA
Two Peons . . . . . . 22 : ) ) ’ 4
],O}l(l;— 1120
—— ’
Gpaxp Torarn . 2,520% 2,6°9
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: ronomer and Deputy Astronomer should be ona
It 1s propotsed.ltha;: fﬁ:sgiﬁ}zgfésiﬁ-snin the Educational Service, but the scale would
so.le of salary sumilar i spted the appointment at a salary of

: , mer, who acc. 1 .
:{Ot nesc&s)sarllyda;v)v]ﬁzs(t:cs;emg)rtiz)sen;nAisnt;f:aose of salary might be considered independently
8. , au

. 99nd July 1891 to the Secretary of State, L
of fature "'Pﬂo‘flbme:’::;l ceI:f g{ng{e;&zﬁ a,osfcale of saiaz"y as would induce a properly qualified
pointed out ¢ et'mlp(:ﬁa anl Mr. Eliot originally proposed that the salary should be progressive,
man to go 0ut to India an’ ; supported by the Goveroment of Madras, The men anpointed
a proposal whlcR ;v?,s njerg; r); d Deputy Astrenomer should be of the same ca.l}bre as Professoys
to ::e %?:z:tfon:l lSoenx?vice and to sccure such men a similar scale of salary isrequired. This
in the !

intment is made. o )
shoulii 2%5;2&;::2052 ﬂtnhyu: mgffﬁn&e astronomical observations of position might be made
n

i iski nsit cirele, but they could be carried out under more favourable
at 1:1]‘2511’3: “:t’g "dha§§:;:ﬁlnagmtir}":v‘:ucll(; recommend that the transit circle should be moved there
conditions at K< )

i be thoroughly overbauled and repaired. .

after havng beenlsent]tc: El;)g:it‘sldolf:ersabions ;;grovision should be made for them at Kpdmkanal

. As regards t)egs'ob?e pdg]ay. They should ianclude photug,aphs of' the sun in mono-

“}qth t‘te {?;;tt {));\St;he new method, as well as solar spectroscopie observations, both visual and
chromatic l

photographlc- hs of the sun shoul

The daily pbotograp :
being t)aken szxy\",isf'uctouly under the Surveyor
g .
that of the plates and chemicals. + the proposad schem, b andertakon by the S

i ia would, i L r
'If‘hle d{nal%[:’(;)ta‘::tx:::tlei:if, ];gdvlvqil;vbe seen by the Surveyor-General’s note, it could be ca.rri-
vey of India »

. . stional expense, as it would form part of the survey operations. It is
ed ou:_. 315 31 hgi‘;:: ’éﬁ,‘zdt(%:;lg?,ge?iegtenéeﬂt in charge of the magnetic survey should have a
essential, ho , b . wnetism.
special kuowledgeh Ofo)em"thrgé xra:’atory, it seems advisable that it should be placed (at any

AS_l'eg“rds tMecrueti" yeurvey isin progress ) under the general direction of the Superin-
rate while th; \l{;r:rneti:: Sarvey, and serve as a base station for the Survey. 1 agree with
tendent of the dag d be under the immediate supervision of a Lalf-time officer

2 liot’s proposal that it shoul er th
?ﬁgtlf;ltl ;;thz Eta& should be constituted as in his scheme,

d be continned at Dehra Dun, where they are now
.Geuneral’s direction, at little or no expense beyond

SecrioNy 9.—~CONTROL,

th April 1883 1 indicated a system of control for the Indian Ob sgrva-

To my letter of 1 their continued efficiency. This comprised,—

{ories with a view to securing

1. An annual inspection.
9. An aunual report to be su

cond part has been carried out ; the reports being duly sabmitted to the Olser-

: 1 Society.
tteoof the Xore Cs {which, I suggested, should be made by the Surveyor-

t & Small Board of Visitors, composed of the Surveyor-

. ioal Repoter, and one or two other offieials selected by the Indian
General, the MI::S?SOI;%:I:: an almma,l inspection of the Irdjan Observatories ( Koilaikanal,
](\}Iovlernmeﬂ)g ]gombay ) and report to the Indian Government on their condition and adminis-
fadras, at 2] F

ion. )
et But, while it seems to me

bmitted to a Committee in England.

The secon
vatoriee Commi ) 30
As regards the annual inspectio

General), 1 would now propose tha

advisable that there should be this general eonfrol, T think it

. thine should be done to weaken the sense of _requnsiblity of the
of great lmporm?ceo;h;t :;dh:;;;tshe should not be placed under the dirsction of any othor
Gov.eli"mefgz a‘?o?s;os?\ould’he responsible for the making of the observations considered advis-
official.

abie aud for their discussion and publication.

sgorioy 10—SUMMARY OF RECOMMENDATIONS.

. ical observations ( positions of sun, moon, planets
isi e made for astronomical obse pos ‘ ,
1, TProvision to 'b) and solar physics observations at Kodaikanal, under the Goveroment

and furdamentﬂl stars r mer and a staff of native assistants,

3 i ty Astrono
Astronomer of India, mthr:;h]zeg)f“tie sun to be continued at Dehra Dun under the Surveyor.
9 f

The daily photographs xt five years,
Geueral of India, at 877 1at;e izltif}hest?revey of )llldia to be carried out by the Survey of India
8. The proposed mag ho should have a special kuowledge of terrestrial

Department under 8 Saperientendent, W

. ] ; servations to be placed und
maguetism. for time and meteorological observa o P Under
4. The Madrassols)if;;’?it;:t};udent, with a reduced stalf { as m.MfF'I Eil.l.()t s scheme ), the
a half-time officer ader the direction of the Goverament Astl'onom-el|o c;l(t'm' bservat;
whole work being un beervatory for magnetical and meteorological and time observations to
5. The Bombay Observ g with a somewhat reduced staff (as in Me,

: . ‘jentendent (
be also under a half-txm‘:h(:)fﬁoe:v ?kangxgeE;d i O ot the Saperientendont of the

Fliot’s scheme ), the
Magn:tic Survey.
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6. A small Boarl of Visitors, composed of the Surveyor-General, the Meteorogical Re-
porter, and one or two other officials selected by the Indian Government, to make an annual
inspection of the Indian Observatories, and report to the Indian Government on their condition

and adwinistration.
7. An annual report by the Government Astronomer of India, and bv the Superinten-

dent of the Magnetic Survey ( through the Surveyor. General ), to be submitted to the obsers

vatories Committee of the Royal Society.
8 Other recommenadtions on details of arrangements will te found in the body of the

Report,
W. H, M, Caristik.

Royat OBSERVATORY ;
Greenwich, 15th July 1698,
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REPORT

ON

INDIAN OBSERVATORIES AND THEIR ORGANIZATION.

e et s——————

ggorion 1.—NUMBER OF OBSERVATORIES INSPECTED AND DISCUSSED

Dealing with the existing observatories, We have in Indiasix institations in which work

other than meteorologircal is carried on.
 Starting from the north these observatories are as follows :—

Simla.—Actinometry.
Dehra,~—Solar Physics. - .
Calcutta (Alipore) ~Meteorology (ineluding Jocal forecaste).

3

Astronomy (time).
Maguetic.

Bombay.-—Maguetic. o
‘Meteorology (_ineluding local forecasts).

Astronomy (time).

Poona.—Solat Physics.
Madras.—-—Meteorology (including local forecasts).
, Astronomy (time and general).
In addition to these observatories the Government of India man "
R erection of 3 bill observatory in Southern Indis, and the prosecution o{ yseoﬁ: ;ﬁ;ﬂﬁg%ﬁseq t'he
- in ad%‘irtgon t% the daily photoglzlraphs of the ;un taken ab Dehra.. quiries
on effect is given to ¢ is project, which was locally, studied in the Palni Hills i
£ State in 1893, Caloutta, Bombay, snd ;\I:dlzglasiﬁ

‘and finally approved by the Secretary 0
ying local and general astronomical

_ eachlte farnished with & group of two observatories supp!
oh forme the subjeet-mﬁtber of this Report, I visited all

~

needs.
Tn the Inspection, the result of Whi

the sbove-named obscrvatories with the exception of Simla.

SgcTION 9,—~HISTORY OF THESE OBSERVATORIES.
b ‘ 1. Colaba Observatory. '
. , 9. Poona Obgervatorys , _
8. Dehra Observatory. o
4. Madras Observatory .
5. Alipore (no data received)s - '

,'.‘-;;6_" -

rig

Tag CoLABA OBSERVATORY.

b smportant gervices rendered to the odian Marine by the then purely ast .
"0 observatory S?Mndras induced the East Indias Company in 1822 to establish an{nhef r?::::::!
- .at Bombsay on the oppoite coast of the peninsuls. The site—the present one—was en
L elosed in 1828, The building w8 erected in 1826 by, Mr. Curwin, the first astronomer, Th.
Lo instruments originally gept out were returned 88 anserviceable by Mr. Curwin, who seems to havz
- zesigned, The empty puilding was then assigped as 3 dwelling house to the Elphinstone Pro~"
ry ¢ Asironomy, and eventually, in 1840, he Was _fnrmshed with the transit instrument -
and clocks &t present in use for the purpose of giviig time to the shipping and facilitate the ‘
of chronometerse N R Rl e
:cal and magnetic=t work was added to the programme, Mr -

n'the year 1841 meteorolo mag : !
The magnetio instruments had been intended for use at Aden

":',‘Oclebar being then directos.’ '
) . at Simla and Madras, but they wer? fina t wp a¢ Bombay

Cin

* with the help of Mr. Caldecott, the Superintendent of the Travandrum Ubse vatory. With

. yegard to the magnetio instruments, 8 Joint Committee of the Boyal Society and British -
iati mended that 8 magnetio survey

. Aggociation reconmy of the neighbouring @“ﬂﬁry" shonld be
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In 1845 the programme of work was acai
4 gain expanded. Th : .
:;ytgzoegzz’ag:szhg (iotu; t of Directors and the Lords of the Zﬁ?ﬁf?phlﬂlg o5y of Bom-
Coast, but they do not seom to have ever been effestively {"}:’oylb;di gt:idbe ‘ghangel
; e one

at Colaba was the only one in operation. I
Wesll;A (f)::aii\;nd Oatl lﬁden ]\;vere pproposed .by Il:‘h;hs:;):n:x{i:; meteorological observations on the
¢ Mr. Orlebar, the work of the ob ;
xif,sh‘lfv?m“’ lﬁf“’ gl ‘300, Ferguson, Rob(i)n:;;v:;?lrgtx; snli)ﬁ?sntli.eonh-o]lgd by Command-
Boyel, cooctie o merks oy, Jearby year and they were submitted to. th
Actron omer Royal disclaimzst:ﬁ:‘;g‘ezfe:‘ﬁng‘ of the observatories lmovm.:? ﬁ'ﬁrgg;nr:r
for the direction of the ‘Indi&n\ObServatori:s » Lo should be given toany person in Englantel

ment of a Committee of Advi i :
conceraing the action of s (go;]:xl:i’:lt::d some relation to the Royal Society. 1know nothing

~ In 1864 the Bombay Gov .
the observatory, Captain. W eroment appointed a Committee to inguire i
The ,follow,ing SOi_nts w;rs.tl?o:;l?;’ LN., being President. 4 ‘ into the oporations of

1. “ The purposes intended
Q, ¢ ed by the present operati -
8 « :ﬂl: ilﬁ’;?v:i:c:umog with which thxr:e::t. ;fuwthe Ob::v;,:?,mi; »
ations which iz ?l::il:;%l;:r:o:’lfeded, aﬁd the extension of the ob-;mtory oper-
o charay et e, aud o i da g o sl

This Committee
. presented a very val .
ences to the h . ty valuable report from which ;
e e history of this observatory bave b eel; et ,W most o:f the Ewlv:’on: t::g:

o ur i
fouowl;,iom intended.by the Presant operations of the observetory” which are given as

(1) To keep and gi ‘ .
give the exact mean time to the extensive_ shipping in the
Rt et st i 1o e Sl oot T
- . make sush extra . .

(®) To 'rge‘i"ﬂl astrooomical phenomena as may be of use to mee,m obeervations of

, ofgi‘; hs:er the indications of all the instruments messuring the different elemen ts

| o weather and c}unate, for th:o!mrposes of science generally, and with speasial
- nee to the bearings of meteorology on sanitary science; and to trace the

propagation of the changes,in the atmosphere from place to plae
mo(micatxons they undergo ‘in transit, with the tpeclp;l objeotpot é’nl:‘in:at:i‘; u

iving warning of sudden and violent changes of westher.

3) To tEteep a record of the observed times and heights of tide and to deduce ‘there-:’
om the formulm representing their elements at this port, in order to prediet. "

-these times and heights in future for the use of the ehipping,

(4) To observe and record the variations of the elements of terrestrial mag‘netism” astan ™

it ;i'l’:po rtant intertropical point of the earth’s surface, 80 as, in conjunction with
- ofet :p_erahons of other magnetical observatories, to assist in educing the laws

ok o phenomena of magnetic force, both for the direct advancement of this
o science and its application to others.

e Committee pointed out that many of the instruments were out of order, that the

time balls were pot { v
BBkl Dot in the best position, that the Metoorological Department i
diently officient state, that the atteml;tn made at original rgsearch ?:d l;::n xs;sinngo:];:];

ungoigntifio,’’ that masses of observations,—tidal,- meteorological and wagnetical,—had been .

adtumulated without- : X
methods of 1e d§n x :i'g;’."zaﬂz?l::ﬁﬁt Mnm, that no attempt had been made to improve

riod the reports seem

A change was made in 1585 by the appoint- -

which the Government required special information = ,

MY

F o Anc ¢ : :
urther, the site is objected to, and the transfer of the observatory from the Marine

Department is A

» Board of vifq%ff‘{,’ff;;‘;ﬁ&? frther rocommended that s qualified Superintendent and
ong of the : C s

i 8 R e G, M. G e i,

s published pa ially o
JROLL o P.',:‘, 14 2 th’ : .
i Motioralogical Obssevations Jogt sontion to the 14 yolumes sontelaing tho Magnetical

B Pl

Tatror ] | : | -
Juiszop.Pusiimep Pasans -ox ‘Tasamsranar. Macwrisw. app MazaoRoroer 5t THR Lats

Curazuzs Cranbazs, F.R S,

c 4 - A_‘.‘." R ; \ . T - .
ompiled By Prolésssr N, A, Moow, Directot_of Government ‘Observatory, Colabs, Bombay,

o e andhy L. A. Bauer.
A~Papers Discussed ond Publisked wnder-the ddim'tj of Government, ) ’.
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' qq Oll-the slaf variatioos of magnetio declinition st Bombsy. PHil. Trans, 1869, pp,

363338,
" "“Tho absalube direction and intensity of the earil’s magnet;
! .1?“‘;8-72" :h.t g;njégtnsnd infensity of the earth’s magpetic force at Bombay. Phil.

¢ formal winds of Bombay. Appendix 1 to Bombay Magnstioal xod : Méteorologiesl

Obaervaitons, 1885~70, pp. 199—812, Bombay, 1878.

'
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bers’ activify.in his new position will be gathered from the following list of

i
i

. Magnetical a
... - Meteorology of

'3

...~ On the lunar variations of magnetic declination at Bombay, Appendix III to Bombay
nd Meteorological Observations, 186370, pp. 235-242, Bombay, 1872.

. the Bombay Presidency. One vol. 4to, pp. 1 to 295, and one portfolio
of 82 diagrams, ete. Eyre and Spottiswoode, London, 1878,

Notes on a comparison of two uvifilar magnetometers, and on magnetic induction as affeet.
ing observations of the intensity of the horizontal wagnetic force. Appendiz to Bombay
Magnetieal and Meteorological Observations, 1871-78, pp. [68]—{60], Bombay, 1881,

. Bpmbay Magnetical and Metearological Observations, 1864 to 1844, Introductions and

Compilations, 14 vols., 4to, Bombay, 1867-1895.

Appendices to Bombay Maguetical and Meteorological Observations, 1878—82, one

vol., 4%o.
~ 1, History of the set of magnetographs established at the Colaba Observatory, with a

‘ new theory of the vertical force magnetometer, pp. (1] to (88].
1I. On the solar and lunar variations of magnetic (}edlination at Bombay in the years

7 18161872, pp. [84] to [137].
1I1. On the solar and lunar variations of the earth’s magnetic force at Bombay in the

years 1847-18172, pp. [188] to [198].
1V. The solar diurnal variations of declination, horizontal force, and vertieal force at
- Bomaoay,[as derived from the registrations of the Colaba magnetographs, pp.
© [194) to [288]. .
V. Infiuence of height above or below the ground level upon the diumal variations of
: declination and hotizoptal force, pp. [236] to [241].

" Diurnsl variations of declination and of horizontal force for each month (and year) of the
years 1865 to 1872, deduced from the readings of Grubb’s declination magnetometer and of
Grubb’s horizontal force magnetometer. Appendix to Bombay Magnetxcal and Meteorolo-

soal Observations, 1884, pp. (1] to [16]. )
ki Appendices bo,'Bomb,a; Maznetical and Meteorological Observations, 1886.

1. On the luni-solar variations of magnehié declination and horizontal force at Bombay,

and of declination at Trevandrum. ) )
1. Luni-solar variations of magnetic declination &t Batavia, and references to later
extensions of the investigations of the preceding paper.

“{1I. On the influence of temperature upon the bifilar magnetometer,
1V. Effect of heating the magnetograph room on the scale-coefficient of the vertical

force magnetograph. . A

V. Temperature coefficient of the vertical force magnetograph. ‘

. VI, Temperature coefficient of the horizontal force magnetograph, o

" Appendices to Bombay Magnetical and Meteorological Observations, 1888-89,
ona vol., 4to. - - , |

L History of the set of magnetographs es.ta.blished at the Colaba Observatory, Bombay.

11. The solar diurnal variations of declination, horizontal force, and vertical force at

Bombay, as derived from the regisirations of the Colaba Magnetographs

[continned]. :

Appendix to Bombs Magnetical and Metgoroldgida.l Observations, 1890.
'l‘ll:g aﬁsl'olute magne{ic declination and horizontal force at Bombay, and their secular and
ol R e il s Matlogil Obpraiont, 69198, o v, g,

: Tge aecular variation of magnetio dip at Bombay during the years 1867 to 1892,

On th -dire‘ot influence of a distant luminary upon the diuraal variations of the meti
ﬁomee: th: earth’s surface. Phil. Mag., Mareh 1858, o : mag ’
e eatura of tho sur’s maguetio action upon the earth.  Proo, Boy. Soe, wal, 12,
) .567. . LS , . ) ) . R - . PR " .
'1892332 » nature of the sun’s magnetic action upod the earth. Phil. Trans, R. 8,," 186, -
‘pp- 50816, D eclination-disturbances at ‘Bombay, 1866: Proa. Roy. Soc., vol. 15, 1867,

a— 40 e Y . o .. . ‘
pp 161: ﬂ}: uneliminated instrumental error 10 thg observations of magnetiodip. Prog, B, 5,
vol, 17, 1868-69, p. 4217. .
. On thesolas sud, Lot T 160,
o . vol, 17 . 8, i o . ‘
B‘(sy‘(?l‘:fe'tv:'s?tiona’of the’a%;:olnte’. dix'ecjtlon and intensity of terrestrial magnetism at Bombag,
Proe. Roy. Soco vl 17,1869, pp. 426,487, | paetian 3
+"On the lunar veriation of magnetic declination at Bombay. Proe. R».yS., vol. 20, p. 185,
Abstrast. SR . 02
L direotion and intensity of the earth’s magnetic force at Bombay and ite gecul
M::::r:ﬂ;t&ﬁmm Proc. R. 8.;vol. §9,';3. 1~Q7, A%‘ t ract, Phil, Trans,, 1876, pp. 75__3‘5‘; .
""" On the Jupar variations 9{ “193.5"?".?1991‘4“10;“ “stme“Y- Proo, Roy. Soc, VQL L

‘1878, pp-186;186, ey

¢ magnetio declination at Bombay. Part I, - Proe,
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. On magnetic induction as affecting observations of the intensily of the horizontal com-
ponent of the earth’s magnetic force. B, A. A. 8. Rep., 1877, pp. 338, 34,

Sun-spots and terrestrial phenomena. I. On the variation of the daily range of atmose
pheric temperature, as recorded at the Colaba Observatory, Bombay. II, On the variation
of the daily range of the magnetic declination, as recorded at the Colaba Observatory, Bombay,
Roy. Soe. Proc., vol. 84, pp. 231—264,

Exampler of the application of a modified form of Subine’s method of reduction of hourly
observations of magnetic declination and borizontal force to a single quarter’s registrations of
magnetographs at the Colaba Observatory, Bombay, to accompany the Second Report of the
Cowmittee appointed for the purpose of considering the best means of comparing and reduc-
ing magnetic observations. Publiched with the British Association Report for 1886,

Luni-solar variation of the vertical magnetic force at Bombay for the single quarter,
November 1875 to January 1876, to accompany the Third Report of the Committee appointed
for the purpose of considering the best means of comparing and redusing magnetic observa-
tions, Published with the British Association Report for 1887.

. By C. aud F. Chambers. On the mathematical expression of observations of complex
periodical phenomens, and planetary influence on the earti’s magunetism. Phil. Trans,, vol. 165,
pp. £61—402,

. On the luni-solar variations of magnetic declination and horizontal force at Bombay, and
of declination at Trevandrum. Proc. Roy. See., vol. 40, 1886, p. 8186,

On the luni-solar variations of magnetic declination and horizontal force at Bombay, and
of declination at Trevandrum. Phil. Trans. Roy. Sec., 1887, vol. 178, A, .

Previously to the death of Mr. Chambers, as I shall point out elsewhere, the Bombay
Government agreel to tha imperialization of the Bombay Observatory on the understanding
that the magnetic work was to be continued, and on the 17th February 1896 the Government

B. & A, Metoorology. of India, promising to transmit shortly the

. changes to be made in consequence of the impe-

realization, requested that, pending the decision of the larger question, “ any local arrange-

¢ ments that may be made for filling up the vacancy caused by the retirement of Mr., Chambers

* may be temporaay and provisional only.”

Under theee conditions Professor Moos was appointed temporarily in 1896 to carry on the

. work of the observatory. He has published among other papers a summary of 50 years resuits,

of ::e Meteorological and Magnetical Observations, and of the records of Grubb’s Dedlino-
meter, - ‘ : -

The Declination Observations, 1894.96. '

Notes on the disturbances of the instruments daring the earthquake of 12th June 18b7,

on Dines’ Pressure-tube Anemometer, on the Adjnstment of Grabb’s Declinometer, etec,

Tae Tacarastiasv Soran PrYsios OBsERvaTORY, Poona.#

- His Highnese Takhtasingju, G.C.8.I,, Maharajah of Bhowasgur, in 1882 presented a
sum of R5,000 in commemoration of a State visit he paid to Bombay, to form the nucleus
of an observatory ; an equal sum was given by the Bombay Government,

In 1584, Professor Naegamvala insgected the principal Physical Observatories, both in
Great Britain and on the Continent, with a view of determining the best instrumenta] outfit
for the vew abservatory. - '

. 'Onhisreturn a 16} inch Newtonian reflector and a small single prism spebtroacope by

Grubb, and also ‘a grating spectroscope, 1} inch aperture, by Hilger, were obtained. The
Bombay Government way asked to recall from the Solar Physics Obseryatory at South Ken- - ~
sington the 8-inch Cooke with spectroscope attached which was then on loan there and with .

which Professor Naegamvala had worked while studying the methods employed in Solar
Physics. - S S o , . ,
Y After oconsiderable correspondence it was determined to establish the observator y at

Poona and the main building of the observatory was jerected in 1588, The refloctor, how-

ever, was not installed till the end of the year 1890, Some spectroscopie work of 4 preliminary . -
_ charactér was done during 1891, but it was found tbat the instrument used was altogether . .-
lacking in stability and was very weak in its driving parts, 1t was thereupon returned to Sir .. -

Howard Grubb for radies] alterations, - S

During the absence of the reflector (1892-93) the 6.inch Cooke (which after its retnrn’
from Kensington, had remained packed in its boxes for want of funds) was mounted in the
place of the reflector, and for the two dry seasons the widening of lines” in solar spots in

tne region “b—F *’ was observed. An attempt was wade to observe all the lines widened, a -

plan which was found to be altogether too ambitious, .
‘ In the meanwhile s demand was made for the 6-inch Cooke by the Indian Government
for its transfer to Madras, with the ultimate object of establishing it at the new observatory
. 8t Kodaikanal, and the instrument was eventually haaded over to the Madras Observatory in
1894. 1t was found possible, however, to obtain in its stead a 12-inch siderostat by Cooke
and an 8:inch lens by Grubb of 112 inches focus, which, with the Hilger gratiug spectroscope,
are now housed adjoining the main building forming the Solar Seotion of the obeervatory, - s

During the years 1894-95 the repaired Grubb reflector was used in photograpbing nobule " '

+and clusters, and some interestiog photographs have been secured,

¢ Abridged from as account written by Me. Naegamvala,

'

v before.

. .

PRI S [
Y 4iIne Se
e '

i+ In 1898 Professor Naegamvala was sent to Norway to observe the.total solal: eclipse, and
* funds were also placed at his disposal to purchase instraments for observing the eclipse of 1898, .

"and for the general improvement of the observatory a.pp]}ances.. With these 'funds a 6-inch

Taylor-Cooke lens equatorially mounted with two objective prisms, a small 14 inch quartz-spar

.- prismatic camera, parts for a single-prism spectroscope 3-inch aperture, and a new shutter

" for the dome of the observatory have been purchased. The 16} inchk mirror has _also been

. replaced by one of 20 inches by Dr, Common, thus allowing 40 per ceat, more light than

.+ Towards purchasing the instrumeunts for the observatory B20,000 have been obtajned
from private sources, ) 4

‘ , | . Papers Published, .

The following papers have been published by Professor Naegamvala up to the present

(1) On the Character of the Chjef Line in the Nebula in Orion. M.N,R.A,S., L, 7.

(2) Observation of the Transit of Mescury, 9th May 1891, M.N.R.A.8, Ii 8,

[ (3) The Spectrum of the Great: Sun-Spot Group of February 1892, M.N.R.A.S,, lii, 6, .
' (4) Note on Nebula No, 6595 of the New General Catalogue. The Oburvatory,&

August 1895, . o o
(6) Note on & Photograph of Nebula M 8 in Sagittarius, " Knowledgs, August 1898,

N

" (6) Onthe ahove, and on a method of demonsftating fsint details in Photographs,

Journal, B.A.A,, vii, 8. . : . )
(7) Nebula HI, 43 Virginis, M.N.R.A.S,, Ivii, 8, ,

Tar DearA OBseRvATORY,

I ghall' refer in section 5 to the Men':oral;du.m } agdreséﬁ to the Secretary of Stats for
India in 1877 on the subject of solar photographs in Indis. - : . -
. Indm’l’ll:le work :;]as begunf and is etill being carried on, at Dehra under the suthority of tho -
‘ following letter addressed by the Secretary to,State to the Governor Geneml in Council sme - |

__ India Offica, London,
' My Lord, ) . 28th September 1877.

f Paragraph 1. With reference to your Industry, Science, and Art Despatch No, 8
" . of 1877, dated 16th Fobruary, requesting that the instruments recently in use at the Roorkee
. Observatory might be forwarded to this country, I have to acquaint yoa that_I have received
. from Mr. Lockyer, well known in connexion with the study of. Solar Physics, a memoran-
~ . dum on the subject of the photoheliograph, a copy of which is forwarded herewith.
. 2. Having considered the suggestions made by Mr. Lockyer, and viewing the fact that
e study of the condition of the suu’s disc in relatlon"to terrestrial phenomena, has become
e important part of physical investigation, I hav‘e thought it desirable to aesent to the
».  employment, for a limited period, of & person qualified to obtain photographis of the eun’e
"« dise by aid of the instrument now in India, on the terms explained in the lette!f that 1 have
- caused to be addressed to Mr. Lockyer, & copy of which is enclosed. ; . .

8. The photographer engaged for this duty will leaye this country about the begin.
ping of November, and on arrival may probably bq best pluged _under the orders- of the
Superintendent of the Trigonometrical Survey, who, in o::mmnmoatuon with Colqnel Teanant,

- *might propose, for the oonsideration‘»of your Excellenoy’s Government, the detailed measures
for giving effect to the plan of operations suggested by Mr. Lockyer, . '
: 4, T5will be distinotly understood that the expense of making these observations shall
. . “'be restricted to what is eseential for obtaining the photographs, and that no outlay is
" gontemplated for buildings or other appliances other than of a purely temporary character, the
*. , cost of which will be comparatively insignificant. The- photographs will be sent to  this
FR 10m, ' L . - = ‘
s ,-icoun%ry'f‘%l; 211::?11;18oefm:ll::m;)thotoheliogmph will be retsingd -in India, and a fresh tube will
be gent there to replace that used by Colon el Tennnnt, which should be sent here as Proposed,
""" 'Thie bther instruments may also be sent to England, and willbe placed in the custody of the
".*; Science and Art Department, which has offered to take charge of them, - ‘ ,
o e | T : ~ Ibave, &,
b . : ' .0 . . (Signed) . Sawssumy,
 Indi dated 24th October. 1877, from the India Office, information wag
mbnvel I:e(ﬁzt:gr:‘l)lﬂes’teps bad been taken to carry out the above reoommendait.mng, )
oA was arranged that Mr, Meins, s highly l;:el;lgt;nb‘ SZPP:: d::b:heh;g-eot?:: f,?"ée‘} b’l
uld proee ia ap tographs of the su olone
winie, should proceed to India and take photog M%ins’ dostination, , { :

: T . H fM' . . e
. ‘Walker, to whom was left the cggl.olest; ! i:hf o hotogrephe wors regularly taken ab Deues

gy :/Thus, from the begitning and were forwarded to the Solar Physics Committee at Sonth - “"',' |

v

~Pun io North-Western India,

B ‘5&?335::;2‘1’;’,“&‘:’3@,.@on;_iis‘l‘_.‘.;; March 1879, and thebonfi;;z%y,ofth Indian
: daily record was consequently broken until ite resumption in Decewber 1879."

e L
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In August the Government of India requested to be informed as to the importance of the
continuance of the records interrupted by Mr. Meins’ death.

In a letter dated 27th November 1879, a reply to the above request was sent by the
Chairman of the Solar Physics Committes, in which it was pointed out what advantage had
already resulted from the Indian photographs, the following statement being made ;=

“ Tho Astronomer Roysl has been so kind as to furnish the Committee’with a list of the solar photographs
taken at the Royal Observatory during the period 21st July 1873 to 18th July 1879, over a part of which
Mr. Meins’ work extended. It should be mentioned that in both places alike the rule was to take three photo-
graphs daily, in the morning, about uoon, and in the afternoon, when clear views of the sun counld be obtained.
1In the rare cases in which a fourth photograph was taken on the same day iu India, it is not included in the
following list " :~—

. Total number of days during which both instruments were working simul-
taneously, between 11th February 1878 and 31st March 1879 . .

Greenwich. India.

Total number of photographs, redacing where four or more have -

been taken to three . . . . . . . 207 872
Number of days on which one at least was taken . . . 148 342
Number of days on which no photograph wss taken . . 24 42

#*  In view of these facts the Committes was of opinion that the series of Indian sun photo-
graphs should be resumed as early as practicable, and should be conbinued without break at all
events for three or four years to come, the then period of increasing solar activity being one of
peculiar scientific interest. "

The Committee farther suggested that the Surveyor-General of India, under whom Ser-
geant White, the successor of Mr. Meius, would be employed, might nsefully. be instructed
10 cause one or more native employés of the Survey Department to be inetrnoted in the process
of solar photography, so that risk of interruption of the series from sickness, etc., of the

European photographer might be guarded against in the future,

The foregoing letter was submitted for consideration to the Government of India, and in h

Pebruary 1880 the India Office acquainted the Solar Physics Committee with the measures taken
to resume the geries of daily photographs of the sun’s disc. By November in the same year
it was reported that the work was being carried on systematically at the Trigonometrical Sur-

vey Office at Dehra and that that office possessed 8 sufficient number of employés to ecarry on : .

continuounsly for the future the daily photographs of the sun, the taking of which was resumed
in December 1879. = -« . o , . 4

Since that date there has been a weekly despatch of pictures from India to England. At
least two negatives have been taken daily in fair weather, and silver printa made of all the
negatives, S

Taz Mapeas OBSERVATORL.®

The Madras Observatory was founded by the East India Company in 1792 “for promote

ing the knowledge of Astronomy, QGeography and Navigation in Indin.” 8ir Charles Oakeloy,
‘who was then President of the Couneil and deeply interested in the subject, anticipating the
orders from the India House, carried cut the design under his own authority, so that when the
actual orders arrived the observatory was already built and partly supplied with instruments.
This was rendered possible by the liberality of & member of the Madras Government, William
Petrie, Eaq. : '
_ O’n ﬁ:le gouth wall of the observatory iss slab bearing the following inscription see
dstronomia Consecratum Sumptibus Socictatis Anglicana in India mercatuere facienda fovemto
Carolo Oakeley, Baree Prafecto Prasidii Sancti Georgii 4.D. MDCCXCIL,, and a translation
in Tamil, Telugn, and Hindustsni is carved on the granite pier in order that * Posterity may
be informed a thousand years henee of the period when the mathematical sciences were firat
planted by British liberality in Asia.” '

The first Astronomer was Me. J. Goldingham, who aleo held the appointment of Govern-
ment architect. .His earliest observations, made in 1793, are recorded in & manuscript volume,

- prefaced by an account of the building of the observatory. Two folio volumes contain the

observations made by him between 1812 and 1825, while another volume contains an account
of pendulum determinations made near the Equator and at Madras: He also determined the
longitudes of 'a number of stations in India and eisewhere, and made a long eeries of observa-
tions on the velocity of sound by means of the Fort.and Mount time guns,

A meteorological register was begun in 1796,

The second Astronomer was Mr, Thomas Glanville Taylor, F.R.8,, who was in charge of
the observatory from September 1830 till early in 1848. He received Mis training as an
asttonomer at Greenwich Observatory, He erected new aud much more powerful insbruments.
These consisted of a five foot transit instrument, a mural circle of four feet in diameter, and a
five foot equatorially mounted telescope by Dollond, With these iostruments Mr, Taylor
began the construction of his star catalogue, which, in ite final form, was published in 1844,
and contains the places of over 11,000 stars,

Hourly meteorological and magnetical observations were begunin 1840 by Ceptain
Ludlow, and transferred to the observatory in 1845, when the buildings were considerably
enlarged. Taylor’s observations are contained in seven published volumes.

® The following partionlars have been ocondensed from Mz, I, Smith's Report to the Cliel Secretary to -

Government, dated 23rd May 1892,

o i .opointed Government
: Coptain W. S. Jacob, of the Bombay Engineers, was appoin

At ::on}:r‘t?n sglc):(aassion to 'l‘aylor,, who died in 1848, He published one volume i)f astronl?-
'm‘in:l results. Captain Jacob resigned the appmgtmeilgagarly in 1859, So far as 1 can make

- otics tions were discontinued in . '
o t'li‘;:‘ 8%:5:1 :i? l(;:::::;;nt Astronomer was h(-:l%v during lt{hz nextdt:vbo y:}al:' ;:Efrb ;J;&)t:;g;

he time by Major W. K, Worster, &i.2., 30 he 0 v

JMOb’Gs deat%\ }m ;; elﬁeznznblmﬁ.E}j T}Jm instruments up to that time in use having bzcome
(nqwl t:n“tmwas.res.olved to ;'eplace them by modern instruments of a high ]class,e la tch a;lgi‘,e
Obs‘o]‘: ' od much delay in the work of the observatory for several years, In 18 t‘e aog
;ll:lc N"“ﬁa Pogson arrived at Madras as Government Astron:x;l_ﬁr, L;:d {%%?Zdtht;;ei:r‘?a smf!\lﬂly

"hew travsit ci i from complete, so that 1% was not il y 186! ] ‘
. the new transit cxrcle.stﬂl‘ far 3t was not tll Moy 3800 0 o inahes o

B +- instrument has a telescope of 5 inches aj |
: mg: 1:::& bq;rhl:i; microscopes, 1t was mal:ie Il))y L:esslrs. 'l‘r;ugb::er;tzﬁdo?xfas;mf of the
| tori 1 4 jeat glass was h
In 1866 8 vew equatorial s::l tha::m:?u;:fed : -3:“ (ﬁmntity of observations. fTh(}a .tll?nsm
ircle was employed for the preparation of a catalogue of 5,000 stars, each of which was
cire

i i de almost entirely by the
R i he whole of these observations, which were ma:
T %bszirv: is(ziv;;t;l:&weg :educ‘;d as soon as possible after they were made, and four volumes
Lo Narv ]

s s first twelve years have bean.publiabed. .
. conta(l)l::nt% et l&:::iuggsl\fﬂ-l: %:gs;z in 1891yMr. Michie Smith succeeded him.

A e
N

/""" Atronomer’s house. Mr. Pog

rE

7 ggomon 8,—CONCLUSI

14 is clear that the earlier observ

established erely to supply stri:iep:

eters being among the first,—but 1  that o
u:ld 4. tide tables and weather forecasts among 3

a‘de ot especially t0 do with these needs, all the pure
gt unacquainted with -the lecal circumstances -
pergon;i 1 observations at Madras, the observatious 12 ége :
_‘:‘1;5:; 3 the - Bombay [Presidency, are cases in point—e

rogramme of wor S di i0a of the observations made were at length discontinued,
Pro - Bven the l'e,d',“’t‘?,:szn(‘l,;;::u:?:’;e%solmion‘ of each e§tabhsh‘ment,. t‘i)-:e t.ber ‘1;21; gg %]i:er:}
nnda»ll b eort m{c 0 qess to a competent local auchont_iy or commi : ::to evenof in pien
e -'/eon%fo:‘,n . ';‘;?:Z (:na.lzrhi%;ry for preventing preaks of continuity, or neglech, ging
’ tion, there

© " sbouts bettﬁ stase :ftil;itnt%sef&lcl;vt::ngl::;ew‘vere under the impression that there was a confrol
: 1t would appea!

ial hi isclaimed it.

but that official himself dise : )
by th';hﬁslzlg{(;xz:c;s%;ylﬁhiauare getting gx;fwter ::sery; :::ii’n :tgo:acgf 2% :B;o gz;?mm:;?l :2%: ;
is required in the ghape of local weather orelt:g A perpeIed romofers, and, ctbes

i w observations w;th geismo
instroments, and ne - el b

for, . . . i
e e nb condibions, then, basing 5 gg increase of ares of obeervation, unless

Uader the present, 1] pot improve With t . of 0 t !
firm impression Lhat f.hxngﬁs w:}ntx:ol in i’ndia itself to co-ordinate the varicus es_t:bl;sh:‘ne}z; sﬁtﬁ
there be & Jefinite scientifi® © mhre ity e efciency 88 e il a6 economy in every branc

and to insies op

ONS TO BE DRAWN FROM THESE HISTORIES.

1 which reference has been m;ude were nof
lp‘:gsesn::ds,-—time signals and the rating of chrono~
is also clear that as time \went’on._other local x}eeds were
y d in course of time everything which
researches, contemplated possibly by
had to give way more or less,—-—tl!e
ral astronomy aud the magnetic
d at last dissppeared from the

inapect them, ation of work; for the wider needs it

o th%‘;°:§; Joos] meeds there mast alwaY:tthfa“g,‘f only be accomplished by an officer in

can and ghould be reduced to 8 gﬂi::,u::(‘i"::’et oa the spot. _.'l’he Ob;erxattoges g:::li:ﬁe:o?oz::
Royer it ';l:g the Solat Physio® Comﬁr;: e og :.gfix?gc ‘:: c:o?:ts of avp:I;l; but, ;.s the late
| y : i i an - . [ -
o .my:;nsat:?:g“il ‘ 0253 ?;t ﬁglssuegﬁetshe;n:re, and must remain, iveffective in matters of
poin
Astronomer Roy&! PO L
~oontrole . . collnged method of controlling thel:(:;;i;f
N Ix;r%;lt?lsi:imm This met bod capnot be employ _ _  arenot
3 of VI : v ' A |
- Bo T CONDITION OF THESE OBSE EVATORIES, WITH
RESEN RECOMMEN DATIONS. :

obgervatories is that of appoint-
India—the men are not there,

E e Colaba Observatory. B
C . ; ;' "f]l;: Poona f())l{)s;rvm;or);. _
Vs, hra Obgervatory. ) )
RO 2.' ggg ffadm Observatory (00 mformntxon).‘
B, Tha Alipore Observatory. ‘

Thke Colaba Obaeroatorg.

f % L Lo ; . I‘v ) : )
‘:; !upected this observatory on SSth Janaary, ‘ ! din.
%ﬁ?’ - 'ﬁpafing plan" shows the present atran gement of tbe buildings.

e

Professor Moos rendering me ‘avery e
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The following list of instruments at present in use for observational purprses was handed
to me by Professor Moos:—

-

Yearin

Name of Instrument. Maker. which first Bamazzs,
a
. ASTRONOMICAL.
Sidereal Clock . . . + o | Thwaits and Reed .| 1840
Traosit Telessope « e« o] W andT. Gilbert .| 1840
Collimation Meridian Mark . . o | Beid’ Mohsin .| 1840

Chronograph . ., + | T. Cooke and Sons .| 1897

Electrio Cleck . . ., - | Shephard and Sons o] 1872
Mean Time Clock . . . » | Samue] Cave 1840
Old Merourisl Pendulum Clock «  « | Not known .| 1840
MaiGNATICAL.
Magnetoretor, Kew Unifilar, No. 23 . | Elljot Brothers .| 1867

» » » » 130 .| Nalersnd Brothers .| 1896 | On loam from Elphinstove ,

L College.

Dlp Circle . . . . . Henry Barrow . 1867

New Dlp Circle . s . . + | Dover Charlton . 1897

0ld  (Indnction) Apparat St
aguetometer.) pparatus used 88 | Not known o | 1846

Grabb's Horizontal Force Magnetometer, | grabb . . .| 1849 | ;' -

with Thermometer.
Grabb's Declination Magnetometer o | Grabd o .| 1842

Vertioal Force Magnetometer « . e o o . u| === | Nobin usesince 1885.

Collimation Meridian Mark . . + | Not known

o o 1843
Traneit Telescope for Declination «  + { poliond- . 1842
De(i;]‘l‘l:;';i.on Magnetograph and Vacuum | geie . . 1870
Horizontal Force  Magaetograph Th .
mometer and unu;? Gm‘:g: r I , ) -} 110
Verlical Force Magnetograph, No, 1 ‘
Thermometér and Vgaauu‘gaaauge. * v ’ S
Vertioal Force Magnetograph, N .'
Thermometer and Vaounm \faugo. S I o) 1808
, o ) MeTEOROLOGICAL.
+ 3 i .
Bﬂ'ﬂ?:ﬁ?x;:g;. 68, and xfs attashed | Nowman . o] 1843
Barometer, No. 48 i ' N
Thermm;leter. , and its sttashed ” . .| 1847
Baromotez, No. 6!, and i ' '
rowoter, No. snd its attached | © + «| 1847 | Spare. )
Standard Air Thermometer, No. 401 L. Casella . .} 18N
Standard Wet Thermometer, No. 403 . L, Casella . .| 1871
Bﬂin Gﬂuge . . . » - J Nemn 1848
Rain Gauge, Symon's No. 8797 . .| 1. Caeella . o] 1877
Grass Radiation Thermometer, No. 106256 L, Casells . «| 1893 | Obeervations recorded liﬁ’ '
18786

Bun Thermometer, No, 87982 s '+ |Nogretti and Zambra .} 1885 Obfg;?:sﬁonl recorded vioea
Maximum Air Thermometer, No. 1689 . Murray snd Heath .| 1867 ' o
Minimum Air Thermometer, No. 1358 e ® » n -] 1866

—mmm e e

Year'n
Maker. which fits REM ARKS.

Name of Instrament, ici

M&TEOBOLOGICAL—00ncld.

Minimam Wet Thermomter, No 1349 Murray and Heath .| 1867

Mszimum Thermometer, No. 539 . . | Casella . .| 1871
Minimam Thermometer, No. §35 « . » 1871
132 ‘nches Ground Tuermometer . « | Newman . .| 1879

60 inohes Ground Thermometer . 11831
80 inches round Lhermometor . ” R 1861
| 9 inches Ground Thermometer < . " 1847
1 inch Ground Thermomater . . ” . 1847
Barograph and Thermometer . R. W. Munre . .1 1871
L. Casella . . o1897

. Belf registering Barometer . . .
R. W. Munro . .| 1871
' . .| 1897 | Observations revorded si

Photographic Wet Thermometer . - R. W. Muuro 7 ;:;,1“ ions reco since
Designed by F. Chambers 1€75

Photographic Ajr'Thermometet .

Plaviograph . . .
.| B. W. Munro . .| 1867

Beckloy's Anemograph « ¢ ¢
R. W, Munro . .1 1897

Dines’ Pressure Tube Anemoraeter «

—

i <1t that most of the instruments used in the determination of
, It will be ceen from the list that mo the instruments, waed, 1 Ce bt of

i tern. The transit in .
hlmt:u‘:::sogfvizya‘:ig ”r 2:;11::121 me as it did the Cominiitee of 118355, When funds arve available
clea

i i ke’s transits costin
rangit and olock be Provxded. One of Cooke’s ] g
:br:;: %(l;}engizli;:rat:i:‘;atrin use by the stadents in the Royal College of Secience, is all that
A3 . . . .

: -nases for which it 18 intendeld. . . .

e nesi‘ilfg tfxetgilygli‘:v‘ice ceemed well attended to, Bombay, time being notified. I suggest
that in futare sn.additional signal be made so that a c‘llnfflerenteﬁ ofbﬁve_h;urs from Greenwich

. : ; 73 -ridian, be signalled to the shippg. ]

wme, th?‘ft % th]sl 3;:]eig(§if.};fegag n::el dmJ wa.ntaof several meteorological and magnetical
Pro e::onrnd ointed out alsa the advisability of increasing the staff, but as these matters
;::t::r‘::lei?\ to be gonsidered when the imperialization of the obsecvatory is carried out, I say,

i -m here. . . .
mthl‘r}\gia}):;::ﬁ To t?\r: present system of preparing tbe paper for the photographic re ords

Professor Moos bas informed me a8 follows e
as we wax and sensitize our own paper. The

i i servatories. 1t has been
i discarded long sgo by the Euglish observator:

1:oces‘s 5 t;l:]eiﬁs:én fll(l)t}idt?:el'e;i‘i: at this%)bs%x'vatory at least has besn quite sncces_sful., the
llihght)g zcord b,eing absolutely nil and the charts without any flaw. The substitution of
o088

bromide paper will no doubt considerably lessen the Lurden on the photographers, as the time
romide P
gpent in the first three

. ab of waging, iocising, and sensitiziug_vyill be saved, This
has been sel;:c):ttz(sisel?ytﬁl‘e geismologi’cal Comr;xlttee of the British Association ag
obserfv a{lm'y stations, and seismological apparatus ate shortly to be sel.ril', t;lut byt thg Secretary
of St tﬁ ewnd in con’nection with that probably the bromide process :'1711 avef f e used at
of 'Stab:;r:atory. Asin any sudden change of process there is ‘@ danger of loss of curve
:::;:isoﬁ is sure to follow the introduction of a new Process,

1 think 1t advisable to 5W_ait for a year
when the photographers will be tharoughly conversant with the new bromide process in
80 M .
::nnection with seismological apparatus, an

4 1 shall then, with the sauction of the Observa-
tories Committee, adopt the bramide paper if the change is fourd necessary for all photogras
ri X od
phic gelf-recording instruments,”

i rse to adopt. . . :

This seen;)s‘ d::n(}-):: peszac:(;s swhere itpdid in 1828 in spite of the very qaret‘ul]y considered

A ntions £t yCorrmittee of 1365, there must be some dominating renson for the
recommendasons? : as the adjacent fort 18 concerned, the conditions

i ite. although, so far the :
retention of the present site, n o : et ot e, procise information
i s than they were Iormeriy. pte g ;
a{:)’u: Té;ev:ﬂ:nosam:fbgogg;;in and ﬁng that at present the quantity of shellin store is only
a ‘]

i 11
i ati he ouns ate fired only at one practice annua \ .
lzablsr?::::gi?ltz;at;l;ﬁei f?rsgbuclass wagnetic ohservatory ab Alipore perhaps makes this

question less important than it was when Bombay possessed the only magnetic record.

& The photographic work is very heavy,
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A cousiderable number of chr .
onometers and other i
to be com ; other irstruments
b lapselzlarﬁ(ih :)vl;; :(l;: system of the observatory charging a fee ?;ev s:nt o the observatory
» er sum is paid goes to the assistants, 1 C(;nside(;nt‘tlf in ﬁs{;ﬂ, feemns to
. 18 a Dat Bystem. I

suggest that the old system be adver:ed te isti
paid being given in the Annual Report of ’tﬁ:xgll:lsz&-evz:z?;tm of instruments examined and fees

Poona Sorar Puysics OsBSERVATORY.

The accompanying pl
. plan shows the ;
be noticed that the plo present location of the ob idi :
to two roads and :ra{)ill(i::f gr %ltnd on which they stand is very :::2?21 bundldmg& 1t will
tion, The railway is wi*i.in 1000";1::] th;rte}fxore’ba considerable amount tbotl‘:nof Elht:ztt ltdls 911)089
and night. Norare these th ares o the observatcry and n i et
o g e only objecti lumerous trains pass both da
morning and evening from the riv Y objections to the present site. A dense mi: : v
Up to last o e river, which is some 900 yards away 8¢ mist arises both
forrlmlmed A additf‘(’)n toahistgﬁ I‘It(i);feddo\?tei by ILrofgssor Naegamvala )i(n rt(;:: zlllgel:::slt(i‘;gs;v
without any extra remunerat; es as Professor of Physics in ti a8 pers
v ) tion. The B ; ysics in the College of Sei d
tion, relieved him of the d y e Bombay Government has, how ence afl
luties of the pr . ‘ as, however, by a recent .
ﬁned'l’?g that-coﬁnﬁted with the obseivﬂ:f;ssomh‘p’ and, in future, his work v'vyill be 901311;?01:'
e main building of the ob )
which is the equatorial room sermefoyd, Consists of a centre-room 2 in &
2 feet beyond the °;;:}t’}"°t m_surmounted by a dome 18 feet fn Tomnter \:?:tt, i diameter, over
. 1 the left of this is a room 20 feet x 2v fee:‘. :;_ Et.ter op;nmg
' ~ » ‘¢l 18 used as &

transit and clock rog e e- o

i m, an 3 i
| o and . , and also as g general instrument store-room. n the other side is
On the oth deisa

A detached building 2
8-feet horizontal telesco%e.

A simple tem NPT .
porary build ids .
be housed the new Cooke Pris;a%icwéil:nzl:img roof has just been eanctioned. Under this will

0 feet x 12 feet is used as the solar physics room and contains the

0 A Instruments and work proposed to be done with them
) A Cassegrain Equatorial Reflector by Sir Howard Grubb with Russel] trol and
control an

7 3 > 130 E
mouse-w eel electric ne-motio es OCUS, b.y Dl' .

Common,—to this is attached i

lenses 4 ine ttached a B-inch finder, 1t is proposed t.

sim:ftzanx(uhf $ aEd 14 mcb. diameter respectively, andptopzse Lh: Tc;‘un: a0 she bubo Lwo portieait
) A sl'ztlpn ({:Og(;abhmg nebul® and clusters from 20° N, toeSS?’ °8r and the two lenses in

movnbe and~a scec:: efostat by .Cooke, an 8-inch lens 112-inch focus b G .

spoilt). ’Arranogmen:):(:rze,bel‘hmh ]a;t)‘erture with Rowland gratix’xo {Y 'f‘{l}lb, hO?ZODta"y

) : 5 ing made to attach a camera to t 5 uger (partiall

ment?syllib& ie;(ﬁue;xvely ’Il‘xsed for daily observations of lei:‘es (;vi:lgfxe(:pii\c“oscol’e- These instx;n’:

massive stand with t,:?s, ,aylor-Con‘ge triplet 93-inch focus, GQuatorialslun-BPOts' '

ing stellat spectra ph 0 prisms ?f 45°% B ins. x 8 ins, face. This will b ¥ mounted ona very

pectra photoghraphically, particularly in the Southern Hleav:nsemployed in study-

Besides these ‘he fo”. i it v
) . “ owing minor as'J()u()ﬂlic 3
H : g 1 al and ph sical imtruments are in the pOI-

2:)) 1I>’ostition. micll-ometer by Grubb.
arts, viz,, slit collim i
) Throcinds trma aCt.:orkcéa?mera and 60° prism for a 3-inch spectroscope
() Sidereal clock by Cooke. )
(¢) Four-ineh induction coil. ‘
(/) Rosenthal galvanometer.
((_g)) 12 seb oi‘ batteries,
_ set of small accumu .
(1) A Sprengel’s pump. fators )
(#) Set of vacuum tvbes.
{£) Set of pure chemicals,
() Photographic materials, ete.

It is proposed to carr ith i |
y ou the work with inst
clear day of the year, and to £ roment No. 2 continuously duri
duction and disogssio,n. orward the observations to the Solar Phy 'i“-czm“:li?;g f:: er?-

' Staf,
To carry out the ahove programme it i i
of the following in addition to the Direct;o:-g:-I-)-‘:oposed that the Stafl in the fatare Ay convist.

(@) Two assistants, the senior assi i i i '
(5) O meteamons ormor s s :.lsxstant being at times put in charge of solsr work ;
(z) A menial staff of a man and a boy. ’

Professor Naegamvala has identi '
Naeg proposed that residential

¢hould be provided for the assistanis and instrument-ll(‘;epggm
principle by the Bombay Government, and quarters for oz :

-stipend. . L .
P ona a somewhat similar system 18 1

. fregh from the class,

.. oh, esperim

11

to supply it with photographie plates and materials, and to
ading the occasional purchase of small instroments, Mr.
llow for the present a yearly grant of #500.

To keep up the observatory,
meet miscelluneous expenses, inel
Naegamvala bas asked Government (0 a

Inspection.
I inspected the Poona Observatory on 20th January, after the receipt of the following
letter :— ‘
No. 117 of 1898,

From the Secretary to Government to Sir J. Norman-Lockyer,

K.C.B., F.R.S.
Educational Department, Bombay Castle,
27th January 1898,

8ir,
ted to state that this Government will be hizhly obliged if you can make 1t
sit the Government Observatory at Poona, and favour Gevernment with any
e to make regarding the working of the ohservatory. The Director
1 believe, is in personal communication with you, will make

1 am direc
convenient to Vi
suggestions you may hav
of Public Instruction who,

arrangements for the inspection.

I have the honour to be,

Sir, )
Y our most obedient Servant,
(Signed) A, C, Lioaax,
Acting Secretary to Government.

t by a recent development of the Obser-
Mr. Naegamvala, who, so far I know, is

lar physies work (be was for some time
had been placed in such a favourable

ed than 1 can say to find tha
hud heard nothing previously,
the only person in Tudia practically familiar with 8o
in the Solar Physics Observatory at South Kensington),

position for carrying on observations. .
Of the instruments above enumerated I saw very little, as Mr. Naegamvala had only

just returned from observing the eclipse, on which oe.casion he had used most of them. He
was good enough to suow me the results he had obtained, and 1 found them of a bigh order
of excellence, while the programme of work he undertook szhow:ed a large grasp of the various
golar problems which await solution at such times. To justify this statement 1 give the

programme here.
Programme 0
(1) Prismatic camers,

photographs jusb at the commencement of tot

seven, and a ranning plate extra. \
en(’2) Prismatic camera, 1§-inch aperture, quartz and spir, Photographs attempted, nine
secured eight. _

(8) Slit  speetrosco
One photograph.

(#) Visual g-inch telescope cub do

i ter. . )

dlam‘(ab)erl’ortra.it lens, 4-inch diameter, 90.iach focus. Fufe photogz:sphs, .

(6) Three-inch equatorial telescope with a powerful slii lens, direct-vision spectroseope,
used visuallys

(7) A four.prism gpectroscope ) its

(8) Three-inch equatorial for colour (Tacchini),

(9) An integrating spectroscope, 1}-inch aper
record.)

(10) Meteorological and shadow band observations;
visibility of staté, effect on plants and animals, ebe.

ider that the assistance proposed is sufficie ont 1 .
torI g:n:t,unected with an important College at Poona I think it well to paint out how
vatory if required, can be afforded with great benefit te both institutions, by

1f1 ssistanee
additional assistan L has becn fa operation £¢ many years at the Royal College of

: ine a 8 ste \ )
1;5:«:‘&01:! This igy to allow & studeat who has shown greab aptitude 60 spend a year in the
Observatory, after he has taken his associateship, a8 teacher in training at a small weekly

1 was more Tejoic
vatory, about which 1

£ the work undertaken at the Belipse, 22nd January 1838 :—

equatorially mounted, 6-inch aperture, two prisms of 45°. Special
ality and at the ead. Photographs attempted,

pe, S-inch’ aperture, image formed by an 8-inch lens, 112-inch focus.

wn to 4-inch., Six corona pictures, moon, F-inch

deprived of its collimator. .
and forms of prominences.

(ure to take 3° round the sun. (No

duration, visibility of the corona

ot for present needs, but as the 0i>se,.

There are past-grad '
that at Po n vogue pasi-graduate
@holiri;?;): (c:Hed Dakiiochina Kellowships) awarded to the most successful graduates of the
ear; they are usually tenable for a period of two yela:rf. Ihf one Olt; thft’sz tfe“tavbshlps t\ver¢=.~bt;o
i rvatory, | 1d not only help the work © e Observatory, but
o sssigued to the Observatoty, 16 onl B0 ! 4 y versed in_physical istro_

§ l‘ t e b btaln men pl'aCtlca“
nomy, and Sl‘lch men on leaﬂnt, lhe Ob ervator p 3 mllch mo! f l

in teaching such ,subjects as physical geography and
. T would recommend therefore that if the occasion arises this sug gestion shounld ‘be a,,md
enually in the first instance.
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Ioalxln of opinion that eventgally a better site should be provided.

Other suggesticns for the future working of the Institution will be £ i

panying copy of a letter which, at his request, I wrote to the Director ggng;gli;‘leltszom.
tion (K. Giles, Esq.), before leaving Pooua :— e

Pcona,
26th ¢
My dear Sir, th January 1898,

Before I leave Poona, and in anticipati

pation of my report on the Observat ic
g shall not be able to prepare before my return home, 1t may be useE:lr:: :t‘..aytehel:e" ﬂwm;h
ollowing opinions which I have formed :— rety fhe

1. The Observatory is well equipped with i i ‘
expex;dit;ire oxln‘lthis oy Je well zimz} t(() ‘:’1’; e'mstruments, and there is no need of any large
. Mr, Naegamvala is a thoroughly competent observer, and the directi
vatore mav. T this ROIouZILY €0 S , and the directicn of the ¢ bser«
settle)(’). y, 1 think, safely be confided to him when once a programme of work has bLeen
3. Work al ral 1 i :
preseat Loatioy. ong several important lines of research can be ecommenced at once in the
4. The present locality is not a good i
: . good one, and sooner or later a sit ibrati
and 1?:\(’11‘ l<]iust. shouldfbr found if long period ex’posures are nec:ssar; site froe from vibration
5. The most useful work to take in hand at first is the daily r y ti i
and %b()tlotg?p]?yh()f ﬂ;e wsidened lines in the spectrnm of sun slpgt.s. oating observation by eye
. iuk that the Solar Physics Committee would be prepared to discuss and i
tlﬁese observations in covnection with the observations made gt l‘))ome, in tixecu:ax:e wal;'ubtlllxi}:
the d;l.ll}"l 1soltar phol‘:ogr:phs taken at Dehra are treated.
. ‘thotographs of etellar spectra should also be taken of some of the souther
§hese and l(::;her observations should be published by the Observatory,in order trl:a:t;;z.
aee . . . . . . . - *
Pro;),l.:;z:a may have an opportunity of showmg‘orgmahty and skill in facing speciul
8, The (aseistant) staff nsked for is not unrearonable.
o 9£ Temporary buillings only should be erected at present, as rapid changes in the best
in:{rzm?::;kmg uew problems often occur, and require alterations in the distribution of
P 1 am, dear Sir,
Very Sincerely yours,

(Signed)  J. NoruaN Locxyes,

Tar Depra OBSERVATORY,

1 visited the Observatory at Dehra on Tth February, and Colonel G
: . . : R.E. a M
Becles rendered me every assistance iu my inspection, T ore, | » 8ud Mr,
of the two observa*,m-ies.y y 1apectio append a plan shewing the locatior
1 found the phot~beliograph, with which the 8-inch pictures are tak .
condition, Wet plates are still v;sed, and Colonel Gore, who has made aac::"éfjlaﬂi}u’x’ qxcel!ent
the matter, has come to the conclusivn that no dry plate at present available is q“lrg into
web oneh\mder the econditious at Dehra, 50 good as a
‘When it was proposed that the Survey Office sbould be removed f .
suggested by Mr, Kliot th noves from Debra, it was
Kgdaikxmal. y iot that the Observatory should also be trunsferred aad re-erected at
. Even if the transfer of the Survey had been carried out, the removal
: ‘ of th
to any other locality would have been of very doubtfal p:)licy, tor the reaso: gl;:e:;atgrﬁ
days at Debra and Mauritius are fortunately almost complementary, And sinee we ar eba
lutely dependent upen these two stations for the filling of gaps in the Greenwich screie: s:;
’

disturb such a happy state of things till we are certain that there is some other station in

Icdia with absolutely indentical meteorological e nditions, from the point of vi i
I now refer, might destroy the present consinuous record, I npp:‘(;laomb‘{:x,o?inﬂ;:eh
this matter stands based upon the photographs taken in the years 1391-96. g how

Table skowing days on which no Solar Photographs could be taken at Deks :
gaps in the series were filled by Photugraphs taken at Maul:;tg:f on which the

Sear, y Blauk Dags. Dhers, Biank Days. Debrs + Maritfus,

1801 Jannary 11, 16, 17 22, 23, 24, 27. January 22 24, 27.

Febiuary 1, 2, 11, 16, 20, 25, £6, 27. Februarv 25
March 6, 11, 12, 13. ' '
Al 912, , Mareh 11, i2.
May 24.

July 8,12, 14, 16, 21, 29, 24, 25, 31. July 22.
A';g;st 4,5,6,7 12,13, 14, 15, 21, 25, 26, 27.

S.ptember 4, 6, 6. 9, 12, 13, 17, 18, 28, 28. September 17.

Octuber 4, 22, 30,

Table showing days on whick no
gaps sn the series were Jilled by Photographs
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Solar Photogtaphs could be taken at Dekra, and on which the

taken at Maurifius—contd.

Year.

1892

1793

1894.

1896.

1896,

| June 24, 30.

Blank Days. Dehra.

Blapk Dsys, Dehra + Mauritiua.

January 1, 20, 22, 27, 28.

February 4, 7, 12, 13, 14, 25.

Marven 1, 3.

May 1, 18.

Juue 6, 12, 24, 25, 29,

July 8, 9, 14, 18,19, 21, 22, 25, 26, 27, 28.

August 1,3,7, 8,9, 10, 11, 14, 15, 16, 17, 19, 20,
23, 24, 27.

September 1, 2, 6, 10, 12, 13, 14, 17,18, 23, 24,

25.
December 15, 16, 29, 30,

January 2, 3, 4, 12,18, 15,16, 17, 23, 24, 28.
February 4, 5, 6, 12, 13, 15, 16, 18, 19, 21, 22,
Mareh 5, 6, 10, 11.

April 3.

May 2. 30, 31.

June 1, 20, 21, 22, 24, 27, 29, 30,

July 1, 3, 4. 5, 9, 16, 13, 14, 15, 1%; 19, 23, 31
August 1,2,3,4,6,8,9, 19, 26, 27, 28, 31.
September 3, 4, 6, 10, 12, 16, 18, 19.

October 4, 18.

November 19, 20

December 25, 30, 31.

January 1, 18, 19, 20, 21, 22, 26, 27.

February 2, 4, 6, 8, 9, 13, 28.

Mareb 1, -5 16,

April 13.

June 10, 11, 16, 19, 22, 28.

July 16, 19, 24, 25, 26, a7, 28, 29, 30.

Avgust 2, 3, 5, 6 9, 10, 11,16, 16,17, 24, 25,
29, 81.

September 3, 4, b, 6, 7.

October 4, 5, 6.

November 4, 5.

Decewber 4, 7, 10, 11, 14, 292, 28, 20, 8L

January 1, 4,7, 8,9, 14, 21, 22, 24, 31.
February 8.

March 2, 18.

April 1, 2, 3.

July 1,2, 25, 27, 28.
August 8, 4, 7,11, 12, 13, 14, 15, 18, 17, 25, 29,

30.
September 2, 8,
Qctober 24.
November 26, 27.
December 2.

Janvary 7, 18, 28, 81.

February 2, 6, 14, 24, 25, 27, 29.

March 22, 28.

May 18.

June 21, 24, 26, 27.

July 18, 15, 16, 20, 21, 30.

August 1, 2,4, 5,6, 9,10 13,17, 18,19, 21, 24,

25.
October 28.
November 6, 21, 22, 23.
December 28, 30.

January 20.
Febraary 12, 13, 14
Match 1, 3.

Avgust 23.

January 28.
March 6.

June 24.

Joly 3.

December 31.
January 1, 20, 27.
Maroh 16.

December 7.

January 7.

June 30.

September 3.

February 1d

July 15.
August 10,

With regard to the large photoheliograp
inspection was 1o
familiar with its
the special method of
glass is corre
apparently visu

inefficient.

" anfortunately, no glass positives of .
S0 oy g'1~.t;ee had been retained as standards to wor s

' en taken possession of by bees. I have
through so that the original method of
9.inch series will soon be recommenced,

hemical metbod of getting rid of the bees,

een suggested to me by Professor Tilden.

Solar Physies Commi

In consequence ol th!
gent out some glass allowing
focussing may be re-establishe
especially a8
* which has b

t so satisfactory. Owing to death
working, it has not been o
focussing the image on the screen
cted for G light had been
al focus had not been successes

Ths erroneousness o .
the exquisite pla

£ this disuse the dome has be
chiefly G light to pass
d, and I trust the 1
T have also informed Mr. Eccles of a ¢

£ this view could not be demons 1
tes previously obtained and sent to the

h which gives 12-inch pictures, the result of my

and the transfer of officers who were

sed for some years, for one reason that no note of

pecessitated by the fact that the objeat

left behind. Since some plates exposed at the
the idea was formed that the apparatus was

trated at Dehra because,

k up to.
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What I saw and heard at Dehra leads me to the conclusion that i it
obse}'vations over .heated roofs should be avoided where fipe deﬁnitio; n;d::qz?r?(im c%s(li]l::g\lr]:;
possible the building from which observations are made should be on the pround and stand
apax'té and ;x}']on gome; sll:ould also be carefully avoided. grond® *

Since the idea of the transfer of the survey has been abandoned i
nothxpg, except the chemicals and glass (for 1 was assured by Colo;elall(go:lenzngthff‘Zl(],:.kog::f:
vatories were transferred there could be no reduction of the staff), I strongly recommend
that if this work is also done at Kodaikanal, for which I See no nec;ssity tgeyDehra series

shall not be interrupted until there is abundant evide © €
worse than the Kodaikanal-Mauritius one on an avt‘ara;eceoft;‘::r :be Dehra-Mauritius record is

Tae Maoras OBsERVATORY.

I visited the Madras Observatory on 18th Februar .
time I could spend there to examini[{g the provisio:ajlr’ ;lna.(i)sl :Eh:lt:(sg hto‘t be;t sto devote the
Observatory at Kodaikanal and in endeavouring to ascertain what "Ohtl.)in posex ; olar Physics
for that station and when it was to begin. I refer to both these topics la: w:ors was proposed
‘ The following list of instruments at present at Madras has beey for:: “:i Soson 10.
request by Mr. M, Smith ;:— arded to me at my

List of Principal Astronomical Insiruments at Madras Observatory,

1 Meridian eircle (see Madras Meridian Circle, Observations, 1862,1863 1864)
1 Small transit instrument. ’ ’
1 Equatorial (8-inch Troughton and Simms).

1 s {8-inch Cooke).

1 Twin telescope visual lens 8-inch Lerebour and Secretan, photographic 6-inch Grubt,
1 Grubb lens 6-inch aperture 40-feet focus. )
1 Photoheliograph (Transit of Venus forw).

1 Mean time clock (Shepherd and Sons),

1 ' (Kullberg).

1 Sidereal clock (Dent).

1 ’ {8helton).

X ” (Haswall).

1 Chroacmeter, mean time.

1 " sidereal,

1 Chronograph.

1 Spectrograph, concave grating, 10-feet focus, mounted on Rowland’s plan.

1 Spectroscope, 8 prisms.

2 Spectroscopes (old patterns).

1 Micrometer for measuring spectrum photographs,

1 Large siderostat (polar) 1l-inch mirror,

1 Small siderostat (polar).

1 Induction eoil and battery,

Several small telescopes and minor appliances.

1t is proposed to transfer some of these inst ;
Observatory? d ' s instruments to the new Solar Physics

My recommendatious will be found in Section 10,

Tue Avrtrore OBSERVATORY,

I inspected this Observatory on the 14th February. I give a plan ing iti
of the present buildings, Like the observatories of l{ombng and pMad:z}zl: Wt'l:]i; tOhgse‘l)'(:'M:(I)on
meets local and special needs. Its local needs comsist of time-ball and loeal forecast * I:,y
special functlop is thai} 1t 18 the most important of the observatories under the Meteoro];) i sl
Reporter, and in it all instrumental tests and verifications are made. It isof im orta ,Q‘IC:I
refer to this part of the work at length as its thoroughuess is unsurpassed, portance fo
@ .;I‘l;e follovtvmz are §helc?ief v;]riﬁcations of instruments undertaken in the laboratory, All

e instruments as veceived from 1 ,
O&ic?Bafter e e e ogland, or returned from the Mathematical Instrument

Barometers.—As soon as they are sent here their vacuum, pouch, a i
ccnditious are examined. They are then suspended for com,paﬁ'ison’ an?ld aOttl::l:pl?e:g“tm:
readings are taken. They are then allowed to rest in the suspended state for some daess
afte_r which comparative readings are taken with the standard barometer both at risin gyd,
falling pressures. The usual dates of recording the readings are on six succeasive days, § &

4neroids. —These instraments are compared both at ordinary pressures aud in the vacq
chamber at lower pressures, both falling and rising. e

thT&ermo‘meten..—-After exa.mining their mechanical counditions, they are first compared
?&tft e tflll'f:ezmg point, then w1t.h the standard thermometer in water at intervals of about g0°,
shesrw'tl‘xs ?mgnnson, tpe maximum .aqd minimum are exposed ir} cages ‘in the thermometer
eh abo; ! stan kard maximums and minimams, and ffml' comparative readings are taken daily
o abou s;weezl to seq h'ow their action compares with the.action of. the standards, Those
sy Yok ound to be irregular in their action, or otherwise defective, are condemned and
ot 1ssued, The order is  return iuto store” when they are scut to the store of the
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Mathematical Instrament Department, whoallow a certain proporion of their value. The

o remark applies to all other defective instruments, ’ '
e Szlar radlz?gt-ion thermometers.—These instruments are compared by beiog exposed with
the standard solar radiation thermoweter on stands for about 20 days. )

Boiling-potnt thermometers.—Boiling point of these thermometers are tested in the

Regnanlt’s apparatus.

Dial anemometers—These instruments are set up on the souih-west turret of the

ildi ich i round, comparative readings are
Observatory building, which is about 60 feet above the ground,
taken with};he st-a.nd%i'd dial anemomater for about 10 days. Anemometers that are found
to have much friction, or to be otherwise defective, are sent to the Mathematical Instrument

fiice for repair, / ) .
© Rain-yaf;gea and rain measuring glasses ==Diameters of the mouths of rain-gauges are
measured with a brass-gauge, and whether the mouths are circular or not is also determiued.
1 city of rain-measuring glasses are also determined. ]

The ('i?llx):sa aj.rre the most ordinary kind of instruments compared in the Observatory, but other

instraments are also examined and compared.

The number of different classes of meteorologieal instruments examived and verfied at the

Gbservatory during the past seven years is given in the annexed table : =~

Number of Instruments verified during the past seven years by the d%ino*2 0 bservatory,

Instruments. 1890-91. | 189102, | 1892-03. | 1893-94. | 1894:95. | 1895-96. | 1896-97.
81 86 50 76 102 107

Baroxq?iters . . - : : : ?g 13 10 gg gg ég ég
lA):l;r:::dswe.t bulb thermometers . . 23 72 32 2 2 1
Standard thermometers . o . .
Minimum thermometers for air tefnper' 08 86 08 98 ) 83 90
M::lilt;%m.then;uometers for air temper- 56 61 26 a7 96 103 60

ature . . . . ’ 3
Mingx};‘ix;uthermomehrs. for. noci‘iuma} 17 g }g 2 g lg -,

1 . e . ;

Sorl;r radiation tthermometers . . g i

ing thermometers N LIV
ilr‘:w%ene:'; maximum and minimum ther- s 2 ‘\

mometers, io pairs .0 ° 2 6 1 1
Sixs thermometetst s .. e ) . 1 2 1 9 6
Common thermomete . . B . 4 2
B(.’,?l]ing point thermometers . . . - 826: sgi mtu 2 1

i 8 o L0 I e
ﬁiﬁuﬁ“gﬁmes for rain gauges o« o 2:23;
gpiriblovels .+ - Y 23 20 11 1
8and glasses . o e ° A 136 |~ .
g rass gagtgeets; for testing mln' gsug.es " 57 w2 64 26 5; 48

nemom . .

. . . . 1

ters . 4
g}:h!::d Freres barogeaph . ¢ 1
” thermograph . . -
" Total 515 | 4,143 524 569 362 458 367

s carried on in the transit room on the south-east of the main
ransit instrument and three astronomical clocks, The time is

i : ime-balls, one on the
: idi of the sun, and not by stars. Twe time-balls, ,
obtamG‘: l)yﬁiréglaﬁogts%gﬁﬁﬁs and anoth’er on the roof of 'the Port Commissioner’s Office,
Semapaore )

; clocks are disconnected from the floor of the room ; two are
are dropged da{)lgri.l . fﬁlltg;eptfr‘::se and the third to the wall of the room, The pepdulums
fixed to Pﬂ,l:’s oscillate in the direction of north to south and that of the third east
of the first th, sase of earthquake all the elocks may not be equoally affected. The chrono-
to west, &0 aI ldu' Marine Department and of vessels under the Port Officer, Calcutta, are
meters of the '1 1anth Observatory. As longas they. remain at the Observatory, they are
Jodged and rated at the Obs and of the Marine Department or the Port Officer. T suggest

rated and af:';isa‘.llegini:g :i}:renielml;e oiven shewing the time of the 90th meridian from Greenwich,
iti g g

The astronomical work 1
building. It contains a &

that an add Greenwich time. . -

that is 6 bours from ireen Jeroround thermometers, Oneis placed on the surface of
| Io thegrlou%iigi? :): gfcmr:fe foot underground, that of the third tbree feet under-
the ground, the oot underground.

round, and that of the fourth six | from time to time sent to this Observa.

Observers for mofussil meteorological statiousare

tory to Ebo ttlaine? inng?:;i:u(:: t;ieli;ing made for the establishment of 3 first-class magnetical
1 found arra
observatory.

T STATEMENT OF THE GOVERNMENT PROPOSALS.

0 ae i ter of a century has

i Government during the last _quarter, :
dng psrtlofh‘;h:onsgioenra(;fo;ht%nt India would eventually gan by utilising the Indian con-
depended upo

’ i ) "" 1 omena.
d“l()ns tO Stud the sun 10 GlOSC CODDecﬁIOII W lth bhe related tel’l‘estll ll pl en

i a8 ksh ps of the Mathematic&l Instrument :)sp'rt
atb ma]ority of these instrom d at the wor 0

Chief Obaerver of the Alipor

SECTION 5.~SUCCINC

onts were teste
® The gre e Observatbory.

ment by the
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When I was in India in 1871, Lord Mayo, the then Viceroy, r isit Si

to report on a site for a solar physics ob};ervatory. 1 was Z:\aa(ll: e:)t?]c(l) ?i,?stoa:is“ S"{:"a
Secretary to the Duke of Devonshire’s Royal Commission on Secience, and on. ref Y“t or
permiesion to His Grace an extension of time was refused. Some "time after tlznmg for
Wh:ch was thgn before tl}e Indian Government fell through, as it was bound t 3 sﬂlel.ne
scate, Lord Salisbury permitted me to draw up and send to “him a me d 0 o T
what Tudia could do at small expense, moraudum  showing

This 1 did, and 1 give it here :—

26th June 1877.

«« {p accordance with the request made to me T begt
e s o send t i
the Despatehes dealing with the Indian’in strgments {— he fqllowmg remarks on
1. Let me premise that solar research is now being specially carried on in Europe at

) Potedam, in the new Sonnenwarle,
(:) Patis, in the new Physical Observatory,
(' Rome and Palermo.
{4) South Kenstugton, in connection with the Science
! tugton, S sad Art
(5) At Greenwich, Wilua, and other places it is carried on in a?:g};a:;e‘:‘ie:lt;my

_ 9. In these European observasories however, especially ia the
. . iy m
a:e atempting to make bnci{s without straw, that is, t.h:molgfx:::l;el;: onas ,hwe
tgg. observations are often interrupted, at times for weeks togetherw:hi%e ‘;f,
addition to tbis, in winter th ¢ ti i ’ ;
N aible: s. in winter the sun’s altitude is so small that fine work is
5. Wiils this state of things holds in Europe, in Indis, on the oth "
his Surope, s er
unlimited and constant supply of the raw material, by :vb?:ls,lox‘x‘:a:)ast::;
there one can, if one chooses, obtain observations of the finest quality in suffici “t
quantity all the year round. J may even go further, and say that limitin fr?
remark to English ground, we have in Todia » monopoly of the raw mu.terif Y
4. T learn from the papers sent to me, that although most of the instrumeutsl.
alrtiady ({)ut in lndia, there i8 né) ‘ilmmediate prospect of the establishment ofar:
golar observatory on an extende scale for the purpose of i i
over the whole field. purpose of securing observations
5. Although students of science cannot but regret that this isso, I still thi i
o t
po doubt that the new European establishmente to which 1 havel refl;:f‘;:d t:::iet.};s
proposed Russian observatory north of the Himalayas, render observation ~
1ndia, over the,whole feld, of less vital importance than the v;ere wh : llln
Indian observatory was first suggested. v en the
6. 1beg permission, however, to urge that what we most want now
get satisfactorily in Europe, can be supplied by India withoa: r;(llxew 2::(::"9 °8nfnot
observatory in the sense 10 which that word occurs iu the despatch ion of an
fan outlay] wh!i)eh need not exceed, let us say, 300/, a year patches, and at
7. 1 refer to daily P otographs of the sun’s dise, which for th ,
obtained by the photoheliograph aiready in India. A‘:lpi‘::;?it ,::t least, can be
a slight knowledge of photograpby, whean he isonce set groing cansat.pﬁertv}:nh
as well as & highly-paid astronomer, hence the small outlay %ér whi l: Ie o
euch records may be secured. ich 1 know
8. 1 trust the Government of India may be pleased to recei i
ive th i i
fa:our i ;hou‘lvd lthet}lr1 do so, such abfhotographer can easnyli;‘f‘gﬁ‘egh;,:lﬁg
where 1 know also there are man a illi i : >
Saily work. y able and willing to set him fairly at his
9. But if any dificulty is anticipated on this score, and it be n »
. ; . . eSSy
this country, then, if permitted, I will en:leavom, free of ':1{ "e"x::lnlsebatzk t(}),:

lodian Government, to obtain aud train such a man, and indeed I have such a ’

one already to my band, my present assistant, 3a : :
O T ehory,an 13 wlng (0 proosed tTndia Lo o ptied of two yearn.
10. Farther, if considered desirable, 1 would wiilingly receive reports from i, an{len'"'

this way test and control his work for the first two years while in India. ,804 1

11, The accompanyiog ‘memorandum from Major Donnelly also indicates that the '

reduction of the pbotographs (the working up of i
f . grapt pof the raw material), which 1
would also,if desired, superinte d a6 i e
rould ol Governme,nt. perintend, may possibly be gecured without expease to
12. Supposing such a series of photographs started, the stand of th i
. . . . e h t h
ix{nghlt. r;;nam mhlnd}:a:1 all:d the tute onl; be transmitted to pth: ()Asil::[;g(:;x:-':
oyal after another had been sent out, which h i '
By e g, , Whi as already been examined for
18. The other instruments should certainly come homeat once. Ifn i
] s . ot contrary to |
regulations, 1 would beg to bu allowed the use of them for a limite(;ype‘;iogdm;
am authorised to state that they would be held in charge by the Science and'Ar;.
Department, and would be most carefully looked aiter. i
14. My remarks are longer than I intended; 1 bope this freedom may be forgiven
I know 1 am second to many in the value of the advice I can give, but 1 s
gecond to ncne in the anxiety I feel for the progress of this work.”

the following from

R able expectation that some relat
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The suggestions made in this memorandum weré accepted and shortly afterwards solar
hotographs were commenoed at Dehra, where they have been continued for a period of nearly
0 years with splendid regularity and with the greatest benefit to our knowledge of the sun,
In 1889 the Secretary of State asked the Solar Physica Commitiee how the. telescope and
pectroscope then in the possession of the Todian Government should be employed. The
lommittes in reply suggested that the daily observation of the spectra of sun-spots should be

aken in hand.
Another part of the action of the Government has depended upon the growing certainty
hat scientific inquiries must be imperialised to secure both etficiency and economy. be

oundoess of this view was established by the success of the Meteorological Department which
;a8 imperiatised in 1874, Mr, Blanford being the first Director. This suggested then the
mperialigation of the remaining observatories, not exclusively meteorological, and espanding

hem rather than establishing new and uncovnected jnstitutions.
At the same time it was felt that it was desirable to build a hill observatory, and orefer-
bly in Southern India, 38 2 succursale to the existing ;pstitutions ; and as far back as 1885
Mr. M. Smith was asked to report on the astronomical conditions of Kodaikanal, The death
§ Mr. Pogson, the Lirector of the Madras Observatory, in 1891 enabled the Government to
.ake action from both these points of view, i.e., to suggest the jmperialisation of the Madras

Dbeer vatory and the transfer of part of it to o hill station. This was in 1892,
The scheme drawn up by Mr. Kliot, which was referred to both the Observatories Com-

mittee and the Solar Physics Committee, contemplated both an astronomical and solar physics

sbeervatory and was aocepted by both Committees : the Solar Physics Committee, howaver,
pointing oW th the solar physics

& that in case of lack of funds it was desirable to begin Wi
pbeervatory. ' .
The Government of India did Dot see its way, I presume on financial grounds, to equip a
lar physics observatory only. This limit-

complete institution and proposed the erection of a 80
ation was referred to the two Committees in 1893 and approved by both, the Observatories

Committee stating that they approved of deferring for the present the decision a8 to the per-

manent site of the astronomical observatory. .
On the 3lst of Augusb 1893 the Secretary of State sanctioned the proposal and authorised
the necessary outlay. his was to be borne on the meteorological budget {Under Secretary,

A., E. D. Maclagan, 8th November 1893). The new observatory

G ment of India R. an .
w::‘:&ced under Mr: Michie Smith who had succeeded Mr, Pogson a8 Director of the Madras

tory 1in 891,

Obsérvv"a;th )r’egard to the question of imperialisation, the Government of India asked the Govern-

ment of Madras in 1893 (Secretary, Government of India, R. and A, E. C. Buck, 4th November

1893) if they agreed to the transfer and to placing the organisation and management of the
dras Observatory under the Meteorological Reporter to the Government of

ded Ma }
?:&?:xp}}ie Government of Madras at once assented, (From Government of Madras o Secre-

o Government of India, R. and A, No. 941 Public., 21st November 1893).

sy zhgeneml observatory guestion was expanded and complicated in 1895, when in eonge-

quence of the death of Mr. Chambers, the Director of the Observatory ot Bombay, the question

of the imperialisation of that Observatory had to be considered. Opporpunity was taken by

Mr. Eliot, who again was called on to prepare 2 scheme, to point out the importance of the
) Iodia which, as I have elsewhere pointed out, was Vvery early laid down in

magnetic survey of )
¢ work of the Bomba Observatory. 'This and the reduction of the Bombay mag-
the scbeme 0. 0 toythe duties of the new hill observatory. a special Director and

i ions were
nf:? g;:eg“;:;;ose %o look after it These proposals were submitted for consideration to the
';)irector of the Geological Survey, the Surveyor-General, and Director of the Indian Marine,
and after approval by a1l these suthorities they were forwarded to and accepted by the Bombay
Government, whicb als the proposed jmperialisation;; but in agreeing

o expresse i“éppmval of R P they insisted that the continuity of
the Observatory to the Government of india, ey insisted that the continw y ©
:;:‘E,‘L%:? magnetic ohservations, of which they were justly proud, should not be broken.
I am informed that the Goverament of India accepted this view, 18 pledged to continue
 obgervations ab Bombsy, and has informed that Government that they have no desire

1 o the number of observations made.

~REMARKS ON TﬁE GOVERNMENT PROPOSALS.

ggoriox 6.
ing isi they stand, it is clear that it is not the pre-
Taking the facts and decisions referred to as & ! .

India to provide a large egtablishment or the study of
£ the Government of 1ndia to P o ob%ervabories with their several nieds,

gent intention O I ide
my, but rather to improve the existin .

th?i oéi:hzitrzg?xti{ise the Indian congitions to study thesund and the terrestrial phenomena

mi;" h. in th'e opinion of many competent authorities, are associated with golar changes. .

w 1°FI the beginning the appeals made to the Government of India to further shese objects

oon . er or later results of practical importance tojthe inhabit-

‘have been based npon the idea that soon

“u‘g I:g;: wg::dla;;s:é only quote here the opinions of Tndian authorities, and I begin with
n this POV ‘the Famine Commission Report published many years ag:o now t—

% On the whole it is ot possible for us, in the present state of kgowle ge. dt% sayhmore than
that the subject of the periodicity of fluctuations in the rainfall, as determin® y the sun-spot
variation, is one deserving of careful investigation,

ijon should be egtablished befween the variations of the rainfall

and tha it does nob seem contrary to reason-

o
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from year to year and those of the conditions of the sun’s surface, on the heat derived from
which, unquestionably, all terrestrial meteorological phenomena closely depend. For various
reasons India is a country in which the investigation of this matter may be carried out with
espacial facility , and for this reason (though other grounds are not wanting) we would urge
that as the expenses of such researches would be small, the measures which have recently been
saken by the Government of India to carry them out should be continued, and even extended
in the future.”’

As early as 1878 the investigations of the Indian meteorologists broucht this matter
nearer home (Annual Report 1877). i °

“The following are the more important inferences that the meteorology of India in the
years 1877 and 1878 appear to suggest, if not to establish. There is a tendency at the mini-
mum sun-spot periods to prolonged excessive pressure over India fo am unusual. development
of the winter rains and to the occurrence of abnormally heavy snowfall over the Himalayan
region (to a greater extent probably in the western than the eastern Himalayas). This ap-
pears also to be usually accompanied by a weak south-west monsoon.

“ The characteristics of a weak monsoon are, great irregularity in the distribution of the
rainfall over the whole of India and the occurrence of heavy local rainfalls which tend by a
law of rainfall and of air-motion to recur over the same limited areas. The irregularityyof
rainfall distribution is often shown by the persistent and prolonged absence of rain over ¢on-
siderable areas. These areas of drought and famine are partly marked off by nature, depend-
ing to a certain extent on the geographical features and position of the district, Thus the
rains are more likely to fall below the amount necessary for cultivation in the dry region of
the Deccan or in Upper India, than over the Malabar coast area, or in the provinee of Bengal
Geographical position is, however, not everything., It probably explains sufficiently the ten:
dency to the recurrence of famines in certain areas. The primary causes must be sought for
in the great atmospheric current which is the source of the rains. The tendency to the occur-
rence of high pressure and low temperature due to excessive winter rains in Upper India and
snowlall in the Himalayan region, assigns an adequate cause for the accompanying variation in
the strength of the south-west monsoon. And as the continuance of the south-west monsoon
during the months of July, August and September is mainly, if not entirely, due to the in-
draught which accompanies the rainfall, a weak monsoon and therefore lighter rains than
usual in the early stages necessarily produce a feebler indraught than usual. In other words, so
far as this important factor influences the monsoon, if it is weak initially, it will be weak ,and
feeble during the whole period. It is almost unnecessary to add that this has been amply con-
firmed by the experience of recent years. Hence the tendency at minimum sun-spot periods
to the occurrence of excessive winter rains and snowfall in Northern India influences the
meteorology of the whole of Northern India, giving rise to increased pressure, diminished tem-
perature, ete., during the period immediately antecedent to the rains. The baric gradient of
the south-west monsoon is smaller than usual atits commencement, and the monsoon ig
weak and feeble; a larger amount of the aqueous vapour is probably deposited over the sea ares
before it reaches India,

“In India the rainfall is more irregularly distributed than usnal. The distribution of the
rains in India itself is probably dependent upon the peculiar features of the local distribution of
pressure.  Liocal heavy rains over limited areas are accompanied by drought, partial or com-
plete, over other areas. The probability of the occurrence of drought over any ares depends
partly upon the geographical position of the area, but mainly upon the antecedent abnormal
atmospheric conditions, in so far as they modify the direction and strength of the lower atmog-
pheric vapour-bearing currents.” _

I was anxious to learn from Mr, Eliot, who is at present in charge of Indian Meteorology
which is certainly the most important meteorological organisation in the world, and whioh, I
believe, also covers the largest area, whether the experience of the last 20 years had cauged him
to recede from the opinion expressed as I have shown in 1873.

He was good enoagh to give me the following memorandum, with
here ;=

“1t appears to me certain, both from experience aud theory, that there must be a direct
relation between the variation in the distribution of the solar energy and the meteorology of
the earth, and more especially of the tropical regions of the earth. The relation is probably
not a simple one, Itis now a fundamental principle in meteorology that the phenomens of
terrestrial meteorology are directly or indirectly the results of the absorption ans transforma-
tion of the energy of solar radiation by the atmosphere. It is hence evident thatany large
variation in the radiation of the san (due to any cause) must give rise to corresponding varia.
tions in terrestrial meteorology. The experience of the last twenty years has shown fully that
there are large cyclical variations inl the annual distribution of rainfall in India to which it
has not been possible as yet to assign a physical cause. The only hopetful direction of inquiry

appears to me to be to ascertain whether these (and other similar) periodic variatious in India

are correlated with periodic changes in the sun. Hence the study of solar-physics is essential
for progress in meteorology in India. It can be carried on under the most favourable condi-
tions in India, and if a satisfactory solar-physics observatory were started the ioformation
would be immediately available for the information of the Meteorological Department, and
hence, probably, lead to much more rapid progress than is at present possible in the science of
meteorology, and its utilization for the purpose of seasonal forecasts, the most important problem
with which the Indian meteorologist has at present to deal.”’
lst Jamuary 1896, Jorx Evtor.
f
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The old arguments therefore bave been strengthened by time.

1 would beg permission in this place to point to the continuity of the intention and pro-
posed avgtion of the Indian authorities in attempting to p

rovide gradaally what bhizy (i;mld not

i ; isk of appearing presumptuous, I would point out also how wise

rovide ot gltlme ;:eni ;z:[?:seéisgoz o?l))g to pgrov%de first wha’.t was Wanted. first, bqt .tto se%lvre

. be;nandeimprgved administration over the whole field of observational activity. e
econom

have—

T w wi ical phenomena*
i i important to correlate sola; ith meteorologw? p en
Thi 1':iea. leli‘i;lig:aofilzgaii;:ed :ii:;h I:)r was ,independently arrived at by the Indian authorities

is 1

pbefore 1871. s of solar photographs in 1878, .
5 The ?:;;g;gdostartingp of sun-spot spectrum observations in 1839.

ializi ies 1n 1891,
‘mperializing of observatories In 1
g. %ﬁ: ;r;groval of a hill observatory in 1893.

SecrioN 7 ~~WHAT HAS HAPPENED TO THE GOVERNMENT PROPOSALS.

i hysics, which, as I have shown have been under
The various Schies - ag;fat;:;?eg bs;ligsg zes(i‘l}m’ed to a’single one having reference to the
4

«3ovabi 1871 onwar . Kodaikanal was favourably
nsideration from ) Tndia. In the latter year, Kodaika A
:,zilding of an i;bs:ﬁzalzgtlgigizu;g':‘: tlrxle 1:1 abter was carried a stage further;in November
n

reporbeltii OI‘;- daikanal scheme Wwas approved by the Secretary of State, the money granted and
1898 the ko

A : body agreed to the imperialization. ]
an organisatl‘én e::a? 1;1:%&’33:“:.1(:;23’; gowganother 1period of ﬁvs gﬁarzoh?’z ﬁilaiipged; :gt:;:ga
But, 80 180 here hasbbeen no imperialization, practically y )
ractica{)l)’ hasﬁlz;e%g::;:'g ;1;, :olar physics has been made beyond the photographs of the sun’s
single observa d at PDehra in 1878, . . . b tions of the
, menced at ; Juding especially the observations ol
surfaf;hzoilaily routine observahlonzf o“{;f lfll(]}; s::;;slzcc)izt;d% utlzn th. Solar Physics Committee

gpectm of sl;%'gpo:g’ 1t§1;2im£g£;ﬂfjight easily and cheaply have been undertaken at Madras
1 a ’
18 O

d.
ters of ildi ill Observatory, are not even yet commenced ‘
le:nfling the bml'du’lg of tt:zni:dations, dated 4th March 1893, I fiqd it ,s’;tated tl}\’;ts ¢ t?ﬁ
! Y Eh{f,)t}?ac{e:eoquested that such observations should be initiated.”” Mr. M. Smi
State

i tions.
ecretary of not to proceed with these observal i -
isnforms me ,th::i(l;:n:r; ::Slirionﬁict (Bf authority, but céq [fhlrseggililntol gllaa;g ﬂf‘; ;[:;fl?en?)akggx?vatory
1
ff}ﬁ;‘;&tate, however, that mOWeY A PIf a co;;lplete scheme of daily work

ended in instruments. :
nd 2 considerable sum hzzg;z?ezzpauthority in solar-physics, and thei dmhsi;rumentli ;ecizz?ryrf:
:“d been dra®? npg?{x:me had been obtained, this e;plendxturgt l::gl:eco r::e::la;h: ua,se al Pthe
is pro and I can net : i
mg 'o;b ‘zh‘;nffrmnately, {wﬁ ng;;?lo?g;:: lézm{?ﬁe methods proposed. I shall give details on
gress;

i obtained 0ot & . 3t must suffice bere to emphasize the fact that t!xe
| lt’k?e?eu;ﬂtz . Bn(:thlert};);?:fflﬁg Eﬁgoig’gé are not yet acted on, and that the years lost will
§ State's 1€

rati i £ the sun, but in the possible
o tion, not only 1n our .knowlgdge of the
?:mcrsag.;gress:o: tzf;le%;:eto ;geteorology and all its Indian derivatives.

f thab kK

lication ©
" SgoTION 8.~THE QUESTION OF ADMINISTRATION,

' tories has suffered from
. i in the past the work of the observa |
1 pointed 08 in Se({tlgnagdhgxltﬁl' Ilzais to be hoped that advantage ml% be ﬁa]:ﬁn olf) the
of 'O'dma:l:he benefit of improved administration for the future for all the obser-
iry to secur

ia to place the Madras and
: tion of the Government of India top 2

ies. extensm?;g o?et%icf\g;:t, and under the supervision otfedth;orl\lfﬁ;orolsrgxg:;
gﬁ;ikm th:gz::g;meut of IndiIa, zﬁ’ o oy gll);nég;’a?}ls§1};12{?ar120i‘::€iﬁc work be corI;elaI:;ed,

. iali is way o h . .
Beporgflfe others are 1mp:“:él§3% thtf mi:imu)@'n of expenditure be sec\.lrad. ng:xierf;;;gl.h;s
:A"'Whe:hﬂ'm“ "‘%“mn;’fu‘;‘ﬁ 1:mliey to treat the existing observatories as 1nAEpe ish-

. .'.’ that it 18 u .
e . a1 Reporter is already in charge of 9 first class, 70 seoozd class, 1113 third
mww.he Meteorological hepor looical observatories, and in some of these astronomical, actino-
‘ T 4 5 fourth clags meteoro °’°11 work already goes on in connection with the general scheme
. olase, 80 petic, and geismologica en sun-spots and magnetism, and the possi-

“ petrioy ma?l‘he generally accepted connectiont gizzvtiial D gy, point to tho importanes of

- work. hanges and : T
b {08 bet:eel;ﬁ?l?irr;ezgghes, and their being placefl u%%gufl]ye zgzt:?ght a:&spl;z;,egt
- the 8850 n o(ffttlfe Indian Government already referred to is ©
bt jsion
i a0 the decist

. . . .physics and magnetism are more
.. omes . w observations in solar-p ognetis
ﬂné. But, although ﬁh:hai:]rzg{):;(; :)l:her geientific work cont'.f'olle:flr ;)g 21;;'.‘[1?(: ;:i?m &:::;e:é;
. gllied W,met‘;::":)%gszible not only that much benei:}f; mgg:;;‘::ent in relation to observatory
Ill‘ ﬂg:if‘t}&u different scientific departments of the overnment Bad the on o Shrervatory
o that in certain cases ©

fficers of the Surveys £ the magnetic survey, as the
= but ; :on of some of the work of the :
e ight cooperate i ke, ORI C L Doy by the Survey Depariment.  Tuis
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quite obvious that, from the outset, the connection betwern th .
vn the magpetic and logs

mustt‘; be oftthg ((:ilosest.h I would suggest, therefore, that if the pr%sené d:cisigogoo(;gtj;:lémveys

’Ine'{ is extended so ¢ at the Meteorological Reporter becomes de fucte Di Cenoral of

ndian Observatories— o Director-General of

The Surveyor-General,
The D}recbor of the Indian Marine,
The Director of the Geological Survey,

" should be as far as possible consulted on the
( : general and broad questi i
wic:;l;u]x)ge of r:be I\Pgnetllt(:1 Survey Department, and that any assigtanczoggeogzzs“ﬁed ;H(t‘h the
g partments could give towards carrying out the Firet Magnetic 8 ey and Decle-
far asU po;mble utilized. gnetic Burvey should be as
nder such a scheme the Director-General w
ould lay d N
zli:;fri;a:z:;z; zx::lﬁ;oELdSha:rix&J%e for the discussion and reguct?xlnofszﬁzmogeifvazg:}; f'%r gaclb
> uld have power to refer direct to the QObse i s p o $hE
ﬁog;: ggic;gtc(y’ ngag glgstlons of general administration, ami3 to lt):i: vSa;;);;.eISq? ox'nmx(t:tee of the
o heience and hi: epart;mdenb on all points specially relating to solar ph s)i’:s‘czb vatiore.
bt Shr Obser;l o Oénegxoﬁg ug; Olil aﬁhg pro%osed mag.netic work, suggestsy (29th ;;;;aigjgssi
o Rl sty y be placed under the Director of the magnetic branch of the
I venture to suggest that, when once all
. ugg: ) the observatori
g;xi?;:tox(')—f(izxerlai,. it will be better that all the Directo?szggzl?lrielgz:: %ouﬁfle’ thIe orders of a
oouraging e;t \; ;du::lxanencoura;gmg work may take the place of a feeling oé‘:\‘lborgif\:lts- Wa‘{ a
soums s y questions unpleasant to deal with when once raised may never b;ofais:(i
But it is clear that if this new work be
) ar . 4 thrown upon the M i
:f’%uu;: Sé)me a(}dxt}onal assistance in the performance gf his guﬁ::ecg:;ogu;sa l Beplorter he wil
arrag e?n eexl'1 tsczeghﬁc raspgnslbxhty thrown upon the Meteorolog’ical Re er(%uall)y “jor that
arra ogrologic: la?nqgli)rsirsv::ém; zhlill: give a greateri but not too great, breapgthe;ndydi:];'it;etvv
) » ace them on a proper footing, will i P
officers in the meteorol . g, Will require that the fut i
tratning. ological service of the Governments shall be men of wide zzfe,f{‘;g:
This perhaps is the 1
) proper place to_point out that the system
iI:tiltailzz lIG?iverm;nent; of treating its scientific servants on a diffey;ent pﬁ&)c?r?:e;]rzadct,gted by the
o otner epar m(ients is {eally _not conducive to the best interests of tlll)e St én Ay opted
graded i: ges under which scientific men now labour in India are want of e e chief
graded crelz_é:els of salary throughout their service, Men of science are aflt)mmﬁtmn and of
are fo I ore lll ely than others to work heartily without any hope of increased oy o alvaond
m thosep?r(xnzt l;ye rwl;i: :h}:ay a:etrhemmded by the promotion and inereased emol?zan{e(r)ll;s advanc:(i
t ches of the same state service of their ow o ? grant
;sx to be hoped that one result of the present inquiry will be to re;eggt:ﬂ:ﬁd fCOm_ht,on, It
per'i‘egx:e h?.;_ showxfx 1181 attended with obvious disadvantages. © of thivgs which
welding of the various kinds of observational work int
sgzslirscogame(z}lded above, would, I believe, not only simplify and s(t)re(z)zl;hgleg:m'ne'nt which I
economg ans ge‘rnmegt of India to deal with a single officer undertheir order I.nlmstratxon by
formatign e aescci:;ir;(irgoué 'tlftle Scon@uct ofai(;lh:zl work of the various branches; b:t’ ep?;ggﬁgreat}::
‘ ivil Service, graded as I hav i il v ot the
than that necessitated by the present ’unaatisfactory sy:t::f gented 30d entasling no ereater coat

The daily presence of abundant r ial i

) ] : . aw material in the shape of i

g(;f(; f“; i):rconsllderfild in an Indian Folar observatory, and it zgges:mh;giemu(slt '?e the. frst

tion of eve 1)1’ solar ¢ .azllge that is going on, because such work is impossiblea lm yhregxstra-

logicfl n i is pIx:qclp e India cannot only best help on science but supply h : peisoy

ogical n s.‘ Lo is on every ground, therefore, mostimportant to secure daijl’ : ot"m Meteoro-
Thevdea ?1 oi;) ers and their value depends on their continuity. J routina observa-

torrestii] r:a l)‘;t(;()::rv(aix:n;e(zf.sge sug which it is necessary to secure, not ouly to compare with

1
e hviely tho falloming E— and meteorology), but to advance our knowledge of the sun,

(1) Photographs of the sun’s surface, showi
, showing spots, facule, ete.
(2) Ph(:?ograpfhs of the sun and chromosphere in monochromatic light showing th
) E ozs of prominences to the spots and spot zones. § the rele-
0 Ey: gbs;;‘vratx‘ons and photographs of the most widened lines in sun spots
y ations and photographs of the lines in the spectrum of the chr;mosphere

T N e
yours }(1) af?h ::lv):fl:;:;% 1;1;1 n(;gnit;mugbylm 1t;heste observations, the experience of the last twenty
yea bf d;pfended e oo i absolutely dependent upon tropical countries where sanshine
Debe o ;u:xi; :o ﬁl:uigttpmencﬁment of the daily paotographic registration of the sun’s surface at
Greenwich (where ol:s:ll'i’atitox; n:l:ie;sf tg:ys ;r:dwhichsphgtographa rendy been refeived to
n e on Sundays) has already been referred to

]
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page 13; since the taking vp of the work in India and the Mauritius. be yearly number has
been carried up to 360 (see pp. 24-5). o

2. The photographs of the sun in mono
gearch, I have come to the conclusion that it is quit
tinuously at Kensington, as the record is too broken,

3. Although no opportuvity has been lost at Kensingt
last 19 years of observing the most widened lines in sun spo
have so far been accumulated, say in a period embracing roughly 6,000 days.

4. Daily eye observations of the lines in the spectrum of the chromosphere were com-
menced by the Italian observers and myself, but althongh their climate is more favourable for
this work than the English one, it has been found undesirable to continue them.

The above facts will give some idea of the importance which. must be attached to daily
ic routine observations in India. We are justified in considering that the record of
ained will be as satisfactory as that already secured by daily photographs of
eration of Greenwich, Dehra, and Maurifius

chromatic light represent a new method of re-
o useless to attempt to employ 1t con-

on on every week day during the
ts, only about 2,000 observations

spectroscop
henomena thus obt
the sun’s surface by the co-op

Apparatus for rouline work 1.
This consists of a photoheliograph ; one has been at work at Dehra for 20 ye
show on page 25, should not be disturbed. ,
Apparatus for rouline work 2.

The object of this routine work is, as I have already stated, to provide the spectroscopic
complement of the daily photographs of the sun’s surface taken at Debra. By its means we
obtain at the expenditure of a few minutes of time by photography 2 monochromatic image of
the solar spots and prominences, both on the dise and at the limb. The method, though old in
suggestion, is recent in its application, and certainly constitutes one of the most important means
of helping on our knowledge of the various periods of solar change, and therefore of the physies
of the sun generally. It is not necessary to refer in detail to the apparatus here as there are

several forms. .

ars, and, as L

Apparatus for routine work 3 and 4.

For this purpese an equatorial is necessary, with an attached spectroscope, of which the dis-

persion can be varied. Theoptical axis of the spectroseope must be capable of rotation, so as to
't of the sun’s limb with either a tangential or

be able to observe the chromesphere at any pol
radial slit, The necessary adjustments and motions are naturally somewhat complicated, and as
it is essential that they should be made by the observer while the work is going on handles are
led to the eye-piece of the spectroscope.

For such observations as those now in question considerable dispersion is necessary, hence
a very bright solar image on the olit is essential, So long as this condition is maintained, of
ce it is found that the solar image

course, the larger the solar image is the better; but in practi
f ordinary focal length is large enough to allow of the obser-

produced by a 6-inch object glass 0
vation of both spots and prominences.
Special Researches.
researches should find a place in a first-

In addition to the routine observations special
o must depend on the knowledge and skill

lass solar physics observatorys What these shall b ! |
¢ the Director ; his knowledge, because withous it he may loge time by attacking problems of

mall importance, or which are certain to lead to nothing; his skill, because each research

may require Some modification in the instrumental equipment or arrangement.
But it should certainly be 2 rule that no special research should be attempted until the

routine work is completely provided for, and is carried on continuously and effectively day by
day; and @ Sortiort, the buildings should not be designed with reference to special work and to

the omission of all arrangements for the tundamental rontine work.

SECTION 10.—THE PROPOSED SOLARNI;%YSICS OBSERVATORY AT KODAIKA

referred to the proposals (dating from a
ending with the decision of the Secretary
s observatory should be built at Kodai-
he work proceeded with ab once.

the presens state of this project.
M. Smith showed me the proposed

He promised to send me the final

In stating the Government action in Section 671
least as far back as 1871) to build a hill observatory, ¢
of State for India, in August 1893, that a solar physic
kanal and that the necessary funds should be provided and &

I now proceed t0 give the results of my inquiries into

t yet built, bub when at Madras Mr.

The observatory i8 DO ‘ 5 ]
plans with the statement that they are still under revision.

lans, but I have not yet received them. ) .
d sin the provisional plans I found no provision whatever for the prosecution of the daily
routine work to which 1 have referred, with the exception of the daily photographs of the sun
which I have elsewhere recommended should, for the present at all events, be continued at

Dehra. ‘
Routine Work (2).

ine Observations (2) have been entirely neglected,

out Daily Routi
ervatory accommodation at

Arrangements for carrying
¢ instrumental equipment or obs

g0 far as any special provision ©
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Kodaikanal is concerned. But as a matter of fact no very special i :

rather the atilization of amall telescopes, ete., which exist iyn xflos: obzgfvaz::g:ises‘s required, but
1 pqml;ed out this ser%oue omission to Mr. M. Smith when at Madras, and ;we him a sketcl
of an easily ‘constructed form of apparatus with which the work couidt be atgonc monoed
at Madras, 10 order to study the best methods to employ and gain esperience ¢ commenced

~ So satisfied am I that there is no more important solar work to be done in India th

this, that on leaving Madras 1 wrote the following letter to M:. Eliot, urging th néia than
ment of this work at once at Madras:i— » urging the commence-

N

Madras
My dear Eliot, ’
y dear Elo 18th February 189%.

1 cannot leave Madras without saying h
. ; ying how very st 1y I oo
;strous delazvhm g.:ttxzx.g the sola:;r physics observationsyungtggwiy \frﬁilc;b:%rzitz;::évth&s dis-
ears ago, the situation 1may 10 a¢ fal . ed some
years ¢ s y a certain extent be saved for the future with a slight expen-
The expenditure, as I understand it, will not be i
staff for the Solar Physics Observatory approved four ;:a::‘:;: ﬁﬁs ig{ sstlmatce;,' because the
their pay has been saved. cen appointed, aod so
.My suggestion is, that daily spectrum photoheli i
sen.-Hale-Deslandres system should be begun ?Pﬁ ox:xcee fgaﬁl;df;ztﬁfe: 0£hthe sun on Ehe :Iarm-
which would be a matter of a few days and pounds, and the affording :s:(ilstty’ the eretion g
Eﬁ?th’ wl:oti‘:ells m'i‘ hhe 1; frevenﬁed hynhie orders from undertaking Buoha?v‘:)erktﬁ' Mrl.fM.
present time. e photographs will require ab i dav w jmsell at
B e hing order. ) quire about ten minutes a day when the apparatus
I have explained the method of working to Mr. M i
inss(;r\iment;s1 (izvhich would enable him to begiuzb once, - Swith, and I fancy he bas already
should be much obliged if you will urge this upon Mr. Michi i
again have the opportunity of seging) in the hope tllx)gt; he r.rr:a;ct}xes:::haéghom 1 shall not
enable him to start these observations as early as possible. I shall be lad if lon. peessary to
a copy of this letter if he thinks it will be of any service in the matte%. you will give him

Sincerely yours,
(Signed) J. Nowman, Lockree.

Routine Waork (3) and (4).

The Indjan Government was in possession of all the a
_ The 5 pparatus n :
of inquiries 3 and 4 between the years 1879 and 1895, Tlll)e combiszgfuilnsg:utulie Iérosecutlon
;:gsteq, atnﬁl tl;le best dlllsper;ion for observing the most widened lines in sun-spots 333 thv:al?rﬁr}s,:
‘nes in the chromosphere determined at Kensiogton, where i i : '8
tions from 1879 onwards, ghon, whore it was used in tho serica of observa-
After this instrument bhad been adjusted and used for some ti i
. 3 a1 1me’ i 3
the desire of the Indian Government, to Poona to countinue this class of o‘l‘;‘szvrz:rsat?oe: ti;ﬂhllg.sg, lk’:y
importance of.which was re-aflirmed by themé:l .
Ph)(']mil?ommxtt{:eiin 1889.% 1t was, h wever 02:
) i use ere nntil 1892, ’
years }(I;he Incll{x:;)n Gl;)verr(llment in 1894 ordered its transfer to Madras After use there for two
o work bas been done with it there, but the instrument has l. 2
of 651, under guise of reconstruction. A “pew spectrograph’’ ‘ﬁouft‘;: ﬂe:zrgfegnzz a? 2(,::(1));3 g
q;)m.e gselesg for the purposes of the daily observatious either of wideaed lmgs in : t,d 7 of
the bright 1§nes of the chromosphere. The Indian Government, th-refore, is at the rpo 9,t0§' of
without an 1p§trum<;nt to carry on the observations which the Secretary of St tp reotented
should be initiated in 1893. yo ate requested
To make them it will be necessary to id :

i d provide a new spectrosc i i
and the various adjustments to which I bave referred, ang athacgpeit \t‘:ﬂ;;hpo“ée‘j o-fh rofation
theretI)y bri{)gmg uls; ba::lk to the conditions of 1979. ¢ Brnch Cooke,

t will be gathered, therefore, that, with the excepti i iog '

e gathered, . 1at, ption of the photoh H
vaemment is not in possession of instruments fitted for the rouptineo \:{)lx?l‘(gicaopl\‘\:h?sz IID}()lum
rgflerred. ;t is natural to suppose, therefore, that the plans of the new Observator do not e
vide for this work, and this I found to be the case with the provisional plans I inf -tn&) ben
at Madras. T now proceed to consider them. pected when

* Seionce and A, 22,033189, 16th July 1889, in
reply to R, 8., uud C,, 432, 27¢h March 1889.

The Plans of the new Observalory.

In my opinion the proposed plans require considerabl i
' i e alteration before th i
out. They d A ! 1 ey are carried
ot fvi. y'o not provide for all the cssentials, and the non-essentials are not provided for in
1 recommend, therefore, that the 1 h i i
‘ plans should be revised so as ¢ i
of thi\ ;n:grumeuts neceisary, for the daily routine work of 2, 3,032:1 ; provide for the reception
o same time I wish to express my strong opinion, seeing timt i
g g the ob
z;lreaglg{] bee!; Q:la‘yed sevliml years, that the further possible :!elay may be pre:ct?tegalf;'og?xtht?:e
, eitner hi ¥ vodatkan: o Wds 1 'hi '
ULE)un. at Madras or Kodaikavul, temporary sheds in which tne work may be commenced ai

at that the Observatories Committee when they agreed to the
osiponement of the question of a General Astronomical Observatory, had in their minds the
experience as to observing conditiona, which would be gained ab Kodaikanal when the station

had been oceupied for some time. This was in 1893.
Bat no experience, has been gained because no continuous observations extending even

(<]
over one year have been made; the matter stands, therefore, exactly as it did in 1893.

The Solar Physics Committee, in its letter o the India Office in 1892, pointed out the pos-
gibility, and I nov add, after 20 years' experience, the desirability of commencing such work as
this in Inexpensive, temporarys detached buildings, which not only accunulate no heat and per-
mit a free circulation of air but can be easily and cheaply altered if the actual work shows
alteration to be desirable.

I suggest, therefore, that the erection of the permanent baildines to cover the instruments,
with the exception of the two domes, be postponed until the final plans have been gpproved by
the Observatories and Solar Physics Committees. Tl}e plans were still under revision .W}.len 1
was at Madras. The sooner the routine spectroscopic work is commenced at Madras, 1n 10ex-
pensive temporary sheds, the more ?xperienge will be g'fxmed. ) )

Aiter, suys 3 ¥ ear’s regular daily routine observations have been made at 'K.odalk.anay the
question of the Astronomical Observatory there can then, if the Indian authorities wish it, be
considered in the light of the gxperience gained by the golar observations.

Mr. M. Smith, in consequence of his orders, or for any other reasom, cannob commence
the routine golar physics work, the ipitiation of which was ordered by ifhe Secretary of State
in 1893, 1 would recommend that a competent .obseryer be sent from this country to carry on
the work until it can be proceeded with on the lines laid down by the Secretary of State. This
would not be an expensive arrangement, and I have little-doubt that one of the assistants
employed i the Solar Physics Observatory at South Keusington, if leave'could be obtained,
1d be willing to go to Tndia for a brief period to set up the instruments in temporary sheds
wo‘ix commence the observations. As already pointed out, a new spectroscope would be required
:;l replace the one rendered nseless for routine work (3) and (4); the instrument required for (2)

; t e than, #a 1504,
would, 1 (-,jmnk, pot cost le)ﬁ‘ld hav; be}ézx made, and the disastrous delay brought to an end.

In this way & star
SECTION 11—THE PROPOSED MAGNETIC SURVEY.

¢ a Solar Physics Observatory ab a hill station, as I bave shown, dates
The pr%g‘;izllf:cféee Vaéhen the groposed imperialization of the Qbseryatory of Bombay
from many ¥ by Mr. Bliot, he suggested thab the reduction and discassion of the Bombay
ted 0 50 1 was suggested, on the

wa8 Tepor tod lso at & hill station, and Kodaikana
observations should be carried on & $ hill e daily e wations at Bombay might bo

i angement carrie .
ground that, were this 818 ficer ab Kodaikanal might, dur-

i hali-time officer, and that the whole-time othicer '
‘8: e;éztzggfge:g’o: gao on with the magnetic survey of India, whieh, though inserted early in
1 1

mme, had been consistently neglected. ' '
the Bfl(‘)lx]nb?livgggﬁent of magnetic observa.tionsbat Alipore, where ina few months’ time a
; : © will be in working order, readers it all the more necessary fo

g 1 observatory Wi e :
ﬁrst-c‘:!azs u;a%::gc Svhsich wiﬂy facilitate and hasten the publication of magnoetic results wher-
estab :sta?;) eé’ stion is a very Wwise one, especially in
ever O 1

to me that ?

to thelfndﬁggeagjnditions of work; and I have glsewhere shown that the magnetic sur-
referenceld coxm part of the weneral observatory organizations although it probably will be
;e; ahoﬁssi p . . in certain regions may be helped by taking advan-
ound P

‘ i senc General’s or the Geological Departments
,tag;:l ::::‘:gg:s’ pmvided always that enough travelling justruments be available.
0 ‘

. : k of the magnetic survey might be carried on
.I have tawd :,t suggested tb{;‘fust:i’fgw?i entirely to %he Surveyor-General,. but I think
officiently a te%)'ections to this view. If the survey is t0 be conducted rapidly, he would
there are great 00) sui - addition to the esisting staff of the Survey Department, unless it
certainly Tequire ar-xnanne bs extremely improbable, and, inany case, the Observatory
ba ab presentbove -1 Alipore chould be reduced and discussed by the Director of the Magnetic
werk at Bombay l?e may ge This scheme therefore would involve the transfer of the magnetic
Suwey’*hoevfelzcbe Obser\;atories of Alipore and Bombay $0 the su‘rveyor-.Gen?ral, & respon-
qega'rt,men’ﬁﬂ ; hich I should imagine he would sbrinks and & proceeding which, if carried out,
sibility. from“fﬂ the existing cha;s in observatory otgani_zatton. ) o
would ;)ntenme};rd of still nother objection, and that is t!mt thIeI: will b: two t;thl'e_ctors; at
L bavt that this i3 contrary to good administration. ave ;?fors;:nto :e:disz é:si

Kodaikanal, and . S that it was nob necessar
by the Under Secretary of State thab | und are such, that

was informe 1 that the conditions of the gro
but I understan tor and three assistants and two

. t), X
ligtle had been done 0B 1 0 sstine of the Direc
tio stall _coniils observatory. There must therefore

the dwellings of the magn® all COm he solar physics
N ¢ of the building of the 80 ar pay hy there should not be bwo sepa-
magnetism are such distinct

ildi t K odaikanal, and T do not see w

he twe geparate buildings & al, and 160 e
arate organizations olar physict oz of"the such distinst

ossihle for bim to conduet it properly.

be surprising £0 gnd that a master 18 one
herefore, he imp _
he couveniences I do not see why the

‘hat it ”- .
DSB‘ out‘veigh t ] 1 ‘ o Practicnly nearer
indeed) he I!I.;, :

tyro in the other; it willy £
ameg i the disadvantages of the proposal
1d nob be located at Simla, and,

It is importaat to point 0

d. whic

magnet
hjs work theres
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SecrioN 12,==INDIAN STANDARD TIME,

In Section 4 T have suggested that at Bombay and Alipore additional time signals should

be given indicating respectively the mean time of the 75th aud 90th meridians of longitude
east of Greenwich,

I bave done this because it is certain that at no distant date India wi]] conform to the
time arrangements now adopted almost universally by the civilized world, i

J. Norman Lockreg.
5t}l J]ay 18980

References to Chief Recommendations,

. . . P
Completion of Imperialization . . . . . ;53'e
Metecrological Reporter with additional assistapce should be Direc-. 35

tor-General of lndian Observatories aud Directors should report

Consultative Board . . . . . . 35
Observatories Committee should be covsulted with regard to geveral 16, 35
questione, ’
Solar Physice Committee should be consulted with regard ¢, Solar

Physics observations,
Madras, Solar Physics Observations should be commenced at onee
In temporary sheds,
Inetruments to be purchased

186, 85
41

Observer to be sent from Eugland if .necess;lry : : :
Kodaikanal plans to be revised . . . . - 40, 31
Dekram—
Photographs of the sun should be continued there . 25
Poong—
Impzoved site of observatory . . . . . . 22
Programme of work . . . . . . . . 22
Utilization of post graduate scholarships |, . . . ) 22
Bombay—
Instruments examined should be shewn in annual report and fees 19
carried to general account,
New transit circle and clock should be furnished | . . . 18
New time signal should be made . . . . . . 18
Alipore—
New time signal , . . . . . . . . 28
Magnetic Director should ook after maguetic survey and observa. 42
tions at fixed observatories
Magnetic Direotor may be located at Simla . . . . 42
Indiau standard time = . . . . . . . 18, 28, 43
»
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No. 14 or 1899.
GOVERNMENT OF INDIA.

DEPARTMENT OF REVENUE AND AGRICULTURE,

METEOROLOGY.

To L
Tag Rionr Hoxovraszz LORD GEORGE F. HAMILTON,
Her Majesty’s Secretary of State for India.
Calcutta, the 2nd February 1899,
My Loz,

Lordship’s Despateh No. 173 (Revenue), dated 22nd

b 189??’% Eaggil;'ed a copI;r of reports by the Astronomer Royal ;md

S?Ptemr o I,,(‘)ck er and of a letter and enclosure from the .Royal Society

'Slr " l\orma%n the yIv*o]g)osed reorganization of Indian Observatones,. We would

in relerence 3 bhi )It)o communicate our acknowledgments to those ‘gentlemen

asl({l fcgﬁeLﬁf)yZi [Society for the valuable assistance Wlnch they have given to
and to ’

our Cj}cvemm(mt.forward for Your Lordship’s information, a copy of a report by
4

M ; : h\;V%ﬁng the head of our Meteorological Department and our principal
r. 40 s

i i 4 der reference, and
ientifi i atters discussed in the papers un . ,
S?:Etl?)i;izzlsiiﬁsogf? flggartmental Committee to which we ’s.ubmltted them
o e 5

for fgxtlsli%);:ézsﬁerYaiﬁ)f ‘Lordship’s approval, we propose to accept and act

i 9) of the Commisttee and on the first portign gf
on the recgﬂﬁgngf&on%(&g :gcén)d portion of the last recommendation is in
recominen .

: iews, but will not come under actual consider-
A with our general views,
accordance wit

o Linetiedv. "Hue Vot vteds recomm_erfagitl?ns pro-
. Tj_—““;"of ;tﬁ’l‘;(‘)ﬁ;‘ﬁige agency of the Survey of India within two or
vide for the carl'ynt}o damental magnetic survey of the Indian Continent recom-
three years of th? m(l,r Ricker. This survey will be undertaken as part of the
mended by f}lrosejivey Department, and will be controlled by an officer of
operations of et It may be necessary to arrange that the officer selected
that Department. hort training in England before the survey is started ; but
should undergo as Oit the recommendations of the Surveyor General. We
on this ppmt we gwamittee that until the completlon of the fundar_r}ental
agree with the h gﬂhe scheme submitted by us in 1897 to Your Lordship for

survey, SO l:}?:cKodaikanal Observatory as provides for the appointment of g

org,vanizingf Magnetic Surveys and appropriate staff, should be held in
Director © S .
abeyance. th the Committee that our work at Kodaikanal shoulqd

4. We also agree V.Vi the Solar Physics Observatory “fhic.h is now
for the present be l-e.strxcte%v?have authorized the officer (Mr, Michie Sn}nh),
in course of completion. f Madras Astronomer, to assume the duties of

who has hitherto held the post o Observatory at Kodaikanal, and we have

ics e
])irect(c;rt of th?mi?ela?lli?a tle)a }3:?:;(; to the scheme of reorganization for the Madras
decided to give

i ‘ i servatory proposed in

aikapal Solar Physics Ol‘)serva [ in
Observatory and L}heEEgt(il’:l letter No. 410 S., dated 29th Magr 1;32((9,,7 W}l‘{‘c.ll
paragx('laph 4480?(1;'“:; to our Despatch Nc, 56, dated 1st September 1897. Tijg
formed an en



.

2

ccheme is identical in cost with that sanctioned in Lord Kimbherley’s Despatch
No. 117, dated 31lst August 1893, and merely makes certain changes in the
gubordinate establishment. We also propose to grant from the Ist April next
to Miss Pogson, the Meteorological Reporter to the Madras Government, the
pension sanctioned in Your Lordship’s Despateh No. 193, dated -Lth November
1897, and to read)ust the office hitherto held by her in the manuer explained
in paragraphs 59 and 53 of Mr. Eliot’s letter above referred to.

5. With regard to the Colaba Observatory, we propose durine the next
two or three years to maintain its establishment as it is at pr:ésent. 'J.‘lho
arrangement sanctioned in Your Lordship’s Despatch No. 69, dated Gth May
1807, under which Mr. N. A, Moos receives a salary of R3500 per mcensem
while holding the sub. pro fem. appointmentof Director, may be convenientl
continuetd. Bu(’ri frzr]? the lst% April next we propose to bring the Colub)z:
Observatory under the administrative control of oic
to the Govgrnment of India. the Metcorological Reporter

6. The financial effcet of our present proposals, as summarized in para-
graphs 4 and 5 of this Despateh, is shown in the tabular statement ap (‘III)((lOd
The cost of the fundamental survey is excluded, as it is difficult to Cgtimat(;
apart from the regular operations of the Survey Department.

7. We would request Your Lordship to obtain from the Royal Society the
information which, in paragraph 4 of their proccedings, our dCPﬂl‘tm);ntal
Committee consider to be required in respect of the prgposcd Astronoxﬁical
Observatory at Kodaikanal. The establishment of such an observatory two
or threc years hence will be dependent on financial considerations, and also
on the cost of the arrangements which may be made for future maintcn::nce
of the Magnetic Survey.

8. We accept the conclusion recorded in paragraph 8 of the Committee's
proceedings that an annual inspection pf the Indian Observatories by a small
board of visitors is not feasible in India. It would withdraw officers \fr(;m
other important work which fully occupies their time, and it would not, in
our opinion, result in equivalent advantages. The observatories will from ’ci’me
to time be visited on convenient oceasions by our Meteorological Reporter
and by the Surveyor General while these officers are on tour. We anticinate
much benefit from the submission of the annual reports of the Kodaik:[mal
Observatory and of the Officer in charge of the Magnetic Survey to the Observa-
tories Committee of the LRoyal Society, and from the assistance which we
trust the Observatorics Committee will give us in the settlement of definite
programmes of work. We approve the recommendation made by Mr, Eliot
in paragraph 8 of his letter that a programme for the Solar Physics Qbscrvatory
be prepared and submitted to the Observatories: @ommittee, 3.

- - conladda e MR

1‘! mf**&? o
We have the honourt - %%

My Lorp,

- Lé;“.

Your Lordship’s most obedient and humble Servants,
CURZON OF KEDLESTON,
W. S. A. LOCKTART.
J. WESTLAND.
M. D. CHALMERS,.
E. I, II. COLLEN.
A. C. TREVOR.
C. M. IIVAZ

1. Letier from the M eteorological

List of Buclosures.

Jdated the 29th November 1898.

2. Froceedings of a Department,

3. Statemont shgwing the
observatories,

financial e

al Committes,

ffect of the propose

Reporter to the Government of India, No. 7b7-8,,

dated Calcutta, 19th Dacember 1498,

d reorganization of Indian



FrLe No. 9 or 1898.

SERIAL No. 19.

1899.
GOVERNMENT OF INDIA.

No.

Department of Revenus & Agriculture.

METEOROLOQCY.

No. 1%, patzo Carcorrs, 8B 28 Fenpuary 1899,

(COPY.)

A
.o

( Letter to ILer Majest,’s Seeretary of Statc
for India,)

SUBJECT.

Reorgy1zatioN of Indian Scientifie Qb-
SOPUHEOTIeS.

[ oo =No g7 & =1l =373 M M

" Minutes oj" Proceedings of the Committee, Caloutta, 19th December 1898.

PBRESENT:

The Hon'ble S1n James Wesrranp, K.C.8.L
" 2 Mr. C. M. Rivaz, C8.1.
T, W. HororeNEss, Esq., C.8.1, Secy. to the Government of India,
Department of Revenue and Agriculture.

Major-General C. STRAHAN, R.E., Surveyor General of India.
J. Brior, Esq., C.1.E,, F.R.8., Meteorological Reporter to the
| Govt. Qf Iﬂd’i@:

1. That the fundamental magnetic survey of the Indian continent should
pe undertaken by the Survey of India, and that for the present, until the funda-
mental survey which is likely to last for two or three years is completed, the
question of the appointment of a specialist from Europe as Director of Magnetic
Survey is not one that presses for immediate decision. On the completion of
the fundamental survey, the question of the future of the survey and of the
discussion of the results will have to be considered.

9. That until the fundamental survey be completed the Colaba Observa.
tory be maintained on the present scale. )

3. That for the present the efforts of the Government of India be directed
at Kodaikanal to the completion-of the §ola.r Physics Observatory, and that the
question of the establishment at Kodaikanal of an Astronomical Observatory
be taken up hereafter along with the question of the appointment of the

}

 Director of Magnetio Surveys.

4. That meanwhilg $he Observatories Committee of the Royal Society be |

sted to advise a# to the equipment,staff, organization and scheme of
z%%gf;aiions of the proposed Astronomical Observatory at Kodaikanal, and that
when this information has been obftaine%, a site be selected and plans and
-esti for the proposed buildings framed. .. e
%t“’%‘f‘&, That fmﬁ) reference to paragraph 8 of the Royal Society’s letter
the Director of Solar Physics (Mr. Michie Smith) beasked for an estimate of his

i ts. ‘ . . '
l'e‘lm(%e)mfl"rl'lat the Survey of India continué the daily photographs of the sun at

t least for five years.
Delfrg. a'.l‘h;t with reference to paragraph 4 of the letter the Surveyor General

nsked to report on the proposal fop the establishment of a permanent
netio observatory fob#ye observations at Dehra. - :

7. That with reference W"plragraph 5 theeSurveyor General be asked to
repoxt*ds to,how he proposes to arrange for the superintendence of the funda-

mentgl %;:z;ith reference to I;s;ragraph 6 ﬁ agreed that the proposal for a
ua.l inspéction by a small board of viitors is not_feaslble in India.
ann be complied with by the Director of the Solar Physics

9, That paragraph 7 wib . C
Observgtory and by the pmcgr le in charge of the proposed magnetic

?m‘;’g”"i_‘hat the Director of the Solar Physics Observatory for the present be
1aced .for administrative purposes under the Meteorological Reporter to the
place ment of India: and that eventually there should be a scientific adviser
GovlivrnG vernment of India, Who should be a man of established European
to the Go 1d occupy the position of Director General over the

) Y. hou .
ﬁg?g&?m? vgl;(l)ars llghysics, Astronomical and Magnetic Branches of a]]

Ind;an Qbservatories.

b

be,
mag

|, -1-2-99.—30.»X. N.}),

R
&‘:‘

o @ 1 C. 8. 0. No. a’xR-.,'




Statement showing the Jinancial effect of the proposed reorpanization of Indion Observatories,

J Sanctioned. Proposed in 1897. | Now proposed.

R a p R a p R a p

£ Physics Establishment e . 1451 4 0 1499 4 ¢ 1,499 4 o

[ras Observatory . . . . 380 0 0 832 0 o 332 0 0

-

{adras Meteorological Office . .L04812 0 52412 0 624 12 0

Pension to Miss Pogson . . . Nil, 250 0 0 250 0 o

Co)abaObservatory“.- . . . 987 0 0 507 0 0 987 0 o

Magnetic Survey . . . . Nil, 1,030 0 0 Nii,

s
—
ToraL ./ 3,862 0 0 4143 0 0 3,698 0 o0

"

@ L C.P.0.—No. 6,9 R. & A. D,—1.2.99.—50.—B. N, D.
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