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Naote on the Actinometric and other observations made in India Jor the Solar FPrysics
Committee, London.
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the atmospheric conditions at Madras were not suitable, ang secondly, becauge |

Mr. Pogson was so pressed with work and arrears of work that he had not

to introduce these observations. Hence, under instructions from the Secretlme
of State, the Government of India have had to make temporary and not vzry
satisfactory arrangements for carrying out the classes of observations desirgg
by the Solar Physics Committee. Those called for by that Committee up tothe
present date are— :

(1) Actinometric.
(2) Photographie.
(3) Spectroscopic.

The first were commenced at Leh, transferred to Mussoorie and then to
Simla, where they are carried out under the superintendence of the Meteorolo-
gical Reporter to, the Government of India. The second are carried out at
Dehra Dun under the suparintendence of the Survey Department. As, however,
the Sarvey Office at that station will probably be removed to Calcutta shortly,
new arrangements will then be necessary.

The third have nof, yet been commenced, in consequence of the difﬁculty
experienced in making the necessary arrangements.

Hence these observations are being carried out imperfectly. The observers
are subject to the superintendence of officers who have not the leisure to
control them properly. It would be far better as well as more economical to
combine the whole work of these observations in one placé, and to have it
continuously and efficiently controlled by an officer specially acquainted with
the work, and able to modify the observations as their examination and discus-
sion suggested. The only way in which this can be done satisfactorily is to
make "1t an integral part of the work of the one Astronomical Observatory

maintained by the Government of India.

II.—Assuming that the work of the Astronomical Observatory will include
- solar physics observations as defined above, it would be necessary
to locate the observatory at a hill-station. Messrs. Blanford,
Pogson, Hennessey and others have urged the necessity of this

for the solar physics observations. Mr. Pogson has also stated

that much of the astronomical work could be done Dbetter at a
hill-station than at Madras. The Astronomer Royal in his letter

of the 22nd July 1891 also adopts this view xivhen he says—<If

a suitable hill-station could be found * * * it wpuld, I think, be
advantageous to move the whole of the Astronomical Observatory

to that station, leaving the Magnetical Branch at Madras.” Hence

it may be concluded that it would be desu‘able to ‘remove the
Astronomical Observatory from Madras to a hill-station for the
Astronomical work proper, and would be absolute}y necessary if

it is to include the clusses of observations required by the Solar

Physics Committee.

Such a change, it may be pointed out, would not only give more favour-
able atmospheric conditions for observation, but it would enable the European
officers to work in a suitable climate and hence probably far more efficiently

than in Madras.

IIL.—-The selection of a suitable hill-station for the Astronomical Olferva-
tory is hence very important. Mr Hennessey has suggested that
it should be at an elevation of at least 10,000 feqt. Leh_ (eleva-
tion 11,000 feet) was selected for the work of aqtmometrlc obser-
vation sometime ago, but was rejected after a trial of 18 months
(on account of the amount of cloud and dust in the atmosphere).
It is very doubtful whether there is any hill-station in the West-
ern Himalayas over 10,000 feet where the atmosphgamp conditions
would be superior to those of the Palnis and Nilgiris, and the

difficulty of access would be a great barrier to its adoptiow.

7

i

, \ | 3

The following hill-stations $ver 7,000 feet (in addiiton to Leh)

have been suggested at various times:—
(1) Mussoorie } - - \
4 in the Himalhyas &i
Simla Y. B
(2) Simla %

(3) The Palnis.
(4) The Nilgiris.

There is much less cloud and dust in the atmosphere in the Southern
India hills than in the Western Himalayas, and hence the former are undoubt-
edly to be preferred.

Finally, the Shevaroys have been suggested as nearer to Madras. The
highest point of the Shevaroys is only 5,300 feet above sea level. There is, I
am informed, more cloud and dust there than in the more southern hills in
Madras. Th¥ are, I believe, not ahove fever height, and are hence, on that
account, probably unsuited for the purpose.

The Shetaroys are about 150 miles from Madras, the Nilgiris about 250
miles and the Palnis 270 miles.. The highest points of the two latter ranges
are about 8,000 feet high. The advantages gained by placing the observatory
at an elevation of from 2,000 to 2,500 feet higher than the highest point of the
Shevaroys far outweigh the slight disadvantage of the greater distance of these

hills from Madras.
Hence, I think, that the choice of a hill-station lies between (1) Kodaika-
nal on the Palnis, (2) Kotagiri on the Nilgiris.

Small temporary observatories have been established at these two stations
to take temperature, cloud, and other observations and to record the amount
of sunshine, The Government of Madras has also been instructed to request
the Government Astronomer to arrange for special observations to test the
clearness of the atmosphergyat night. It is hoped that twelve months’ obgerva-
tions will supply sufficient data to decide the relative advantages of these two
stations as compared with Madras for the two classes of observations (¢.e. star,
&e., observations by night, and sun observations by day).

IV. The Astronomer Royal has pointed out in his letter of 22nd July
1891, that Mr. Pogson’s salary was not adequate for the post,
and that he had no European Assistant qualified to take his place
temporarily in case of illness or absence on furlough, &ec. It
would in my opinion be best to appoint two officers, one to
superintend the Astronomical work and the other the Solar
Physics work. This would cost little more than Mr. Christie’s
suggestion, and would not only secure the object® Mr. Christie
had in S’IGVS', but also enable the extended work of the cbservatory
to be ecarried on fully and satisfactorilyp They should each
have a pay of Rs. 700, rising to Rs. 1,200 if ten years. The Astro-
nomer should be selected ip England by the Observatories Com-
mittee and be engaced for a period of ten years. The Superintend-
ent of the Solar Physics section should either be 'selecied in
England by the Solar Physics and Observatories Committees, or, as
I would suggest, Mr. Michie Smith, acting as Astronomer at
presqqt, might bhe appointed. So far as I can judge he is fally
q}mhhed‘to carry on this section of the work satisfactorily, and
his appointment would enable his services to be utilized in con-

| ’tmum;:: the publication of the past star observations according
to the intentions of Mr. Pogson.

| If these arrangements were sanctioned, the staff of the astronomiecal ob.
servatory would consist of two Luropeans and of Native assistants, The first
Europ(.aan.ofﬁce.r Would'superintnnd the astronomical Xbservations and edity with
Mr. Michie Smith’s assistance, the past astropomical oDservations yet unpiplish-
ed. The sécond Buropean officer (Mr. Miclie Smith)'wou]d“s[fperjnt,en the
Solar Physics observations and also work up the previous actinometric observa-
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Decemer 1891, No. , PuBLIc.

GOVERNMENT OF MADRAS.

PUBLIC DEPARTMENT.

Reap—the following papers:—

From J. W. P. MUIR-MACKENZIE, Esq., C.8., Offg. Secretary to the Govern-
ment of India, Revenue and Agrigultural Department (Meteorology), to the
Secretary to the Government of Madras, dated Simla, the 27th October 1891,
No. 2243—2.

In continuation of my letter, No. 2048—32, dated the 1st instant, I am directed to

forward copy of a Note * drawn up by the

* Dated 13th October 1891. Meteorological Reporter to the Govern-

ment of India on the present position of

the Madras Observatory and the establishment in its place of an Imperial Astronomical

Observatory in India and to request that the Government of India may be favoured, at

an early date, with the views of His Excellency the Governor in Council on the
recommendations and suggestions offered by Mr. Eliof.

2. T am also to enclose for the information of His Excellency the Governor in

Council 2 memorandum which summarizes the history of the various solar observations

initiated at the instance of the Solar Physics Committee to which allusion is made in

Mr. Eliot’s note.

Encrostures.

Note on the Arctinometric and other Obsercations made in India for the Solur Physics
Committee, London.

In 18 , a Committee of leading astronomers in England was appointed by Government (?)

to consider and advise on the methods of carrying on observations on solar physies. In 1879, Mr.

" Blanford, then Meteorological Reporter of India, received a letter from that Committee inviting

his co-operation in the woik of solar research. In compliance with this request, observations

were taken at Alipore for one year with a Balfour-Stewart’s actinometer (an instrument for mea-

suring the in‘ensity of the sun’s heating power at the earth’s surface), and the results were shortly
afterwards communicated to the Committee.

A similar instrument was next supplied to Mr. Hennessey, of the Great Trigonometrical
Survey of India, who had for many years taken much interest in solar physics, and offered to
take observations. Shortly afterwards, the Solar Physics Committee suggested Leh on account
of its elevation and supposed freedom from cloud and dust as the most suitable place for observa-
tions of this kind. Mr. Blanford supported thigs suggestion in a paper advocating their reforms
in his department, the necessity of which had been pointed out in the Famine Commission Report.
The project was sanctioned and a sapper « Sergeant Rowland ”’ was selected by the Solar
Physics Committee as chief observer ; and affer being trained in the special class of observations
desired at South Kensington was sent out to India at the end of 1882. As it was then too late
to proceed to Leh, he was first deputed to Mussoorie to carry on actinometric observations under
the general superintendence of Mr. Hennessey. Eventually he was in the summer of 1883 sent,
with an assistant observer, Mr. Shaw, to Leh.” Regular observations were taken for two years, but
it was found that the dust continually present in the air scattered the sun’s heat in so irregular
a manuer as to make the observations of little value for the objects for which they were recorded.
It was accordingly resolved to transfer the observatory to Mussoorie. Both Sergeant Rowland
and Mr. Shaw were recalled from I.eh. Sergeant Rowland’s services, however, were not retained
for the observatory, and he was transferred to the Survey Department. Mr. Shaw only was
appointed actinometric observer with a native assistant. But Mussoorie was found equally
unsuited on_account of the large amount of cloud in the cold weather and rains and the fre-
quent prevalence of dust in the hot weather. Ag an examination of the observations themselves,
about this period threw doubts upon the aceuracy, and it was reported that the Solar Physics
Committee were endeavouring to devise some more perfect and satisfactory instrument, it wag
decided to transfer the actinometric observatory to Simla and utilize the observer in the Simla
office during dusty or rainy weather when it is not possible to take actinometric observations.
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The observations are being carried out at Simla by the native observer and assistant observer

and the results forwarded to the Solar Physics Committee. .
The Solar Physics Committee suggested some years ago that photographs should be taken

frequently of the sun, in order that India might assist towards securing a permanent record of
1he number and magnitude of the sun’s spots and other changes in the solar surface. The
Surveyor-(teneral, who was consulted, suggested that this work should be done at Dehra Dun
'The services of a properly-qualified man were obtained, and this work has now been carried on.
for some years. A short time ago the Solar Physics Uommittee suggested that special spectros-
copic observations might also be taken in India, and Colonel Thuillier agreed that this work could
also be carried on at Dehra Dun, which, however, also suffers from defects of cloud and qust
Spectroscopic instruments had also been in 1881 sent out by the Secretary of State to the
Elphinstone College at Poona. The Solar Physics Committee have recently asked the Govern.
ment of India if they cannot utilize these instruments at head-quarters. The Bomba
Government has been consulted on the subject. Y
.. It may be explained, in conclusion, that there are three classes or series of observations, now
scattered at various places, which the Solar Physics Committee desire should be corried on
systematically in India under satisfactory and uniform conditions for & series of years. These
are—

(1) Actinometric observations In order to ascertain any variations there may be in the
sun’s heating power at the earth’s surface, to whatever cause they may be due.

(2) Sun spot photography. In order to accumulate data for a complete record of the
sun’s spots or the changes on the solar surface. It is evident this can only be done by a large
nuxfber of observatories in different parts of the earth, co-operating and working on & common
system.

(8) Solar spectroscopy. In order to collect ovidence which will probably throw light
on tLe constitution of the sun.

The first is being done at Simla, the second at Dehra, and the third has only besn com-
menced under what are believed to be unfavorable conditions at Poona. The work at Dehry, ig
however, confessedly temporary, as the Survey office there will probably be shortly transferred
to Calcutta. 1t will, therefore, probably be neceseary shortly, if India is to assist in these
observations, to determine when and under what conditions the work is to be ocarried out per-
manently in future, -

——

Note by the Meteorological Reporter to the GQorernment of India on the fulure organization of
the Madras Astronomical Qbservatory.

The present position at the Madras Observatory affords a favorable opportunity of con-
sidering the future status of the one large Astronomical Observatory in India.

The Secretary of State, on the advice of the Astronomer Royal, has apparently decided that
it is desirable, if not necessary, that an Astronomica] Observatory should be maintained in India,
the work at which should, as defined by the Astronomer Royal in his letter, dated 14th April
1883, consist of—

A. Astronomical work proper, including the determination of accurate-positions of the
sun, certain fundamental stars, the moon and planets,
B. Astronomical physics, more especially—
a. Daily observation of the solar prominences and other solar phenomena with the
spectroscope.
b. Daily photographs of the sun.

The Government of India have accepted this outline of work, which hence forms the basis on
which the following recommendations and suggestions are made.

The following appear to be the chief points that require careful consideration :—

1st.—The range and extent of work that should be carried out at the Astronomical Obser-
vatory, and more especially the desirability of including the series of observations of the sun
required by the Solar Physics Committee.

2nd.—The desirability of removing the Astronomical Observatory at present located at
Madras to a suitable hill-station, where the atmospheric conditions for the work of observation
would be much more satisfactory than at Madras.

3+d.—The selection of the hill-station best adapted for carrying on the astronowmical and
solar physics work.

4th.—The changes and additions in the European staff of the observatory necessary to
carry out the astronomical and solar physics work continuously and efficiently.

5th.—The changes in the control and .inspection of the observatory necessary to secure
the working of the observatory in the way (Zesxred by the Secretary of State, the Government of
India, and the Observatories Committee in England.  These points are deali with seriatim,

. / 7
A
}
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I. The work hitherto carried on at the Madras Observafory consists of—

a. Astronomical observations. ¢. Meteorological observations.
b. Magnetical observations.

The two latter classes of observations are subordinate to the first, and are not an essential
part of the work of an Astrortomical Observatory.

The Astronomer Royal has pointed out the necessity of the addition of observations in
connection with astronomical physics. None have been hitherto taken at Madras, although Mr.
Pogson recognized their importance, first, because the atmospheric conditions at Madras were not
suitable, and, secondly, because Mr. Pogson was so pressed with work and arrears of work that he
had not time to introduce these observations. Hence, under instructions from the Secretary of
State, the Government of India have had to make temporary and not very satisfactory arrange-
ments for carrying out the classes of observations desired by the Solar Physics Committee,
Those called for by that Committee up to the present date are—

(1) Actinometric. . (8) Spectroscopic.
(2) Phot hi P P
otographic. :

The first were commenced at Leh, transferred to Mussoorie and then to Simla, where they
are carried out under the superintendence of the Meteorological Reporter to the Government of
India. The second are carried out at Dehra Dun under the superintendence of the Survey
Department. As, however, the Survey office at that station will probably be removed to Calcutta
shortly, new arrangements will then be necessary.

The third have not yet been commenced, in consequence of the difficulty experienced in
making the necessary arrangements.

Hence these observations are being carried out imperfectly. The observers are subject to the
superintendence of officers who have mot the leisure to control them properly. It would be far
better as well as more economical to combine the whole work of these observations in one place,
and to have it continuously ard efficiently controlled by an officer specially acquainted with the
work, and able to modify the observations as their examination and discussion suggested. The
only way in which this can be done satisfactorily is to make it an integral part of the work of
the one Astronomical Observatory maintained by the Government of India.

II. Assuming that the work of the Astronomical Observatory will include solar physics
observations as defined above, it would be necessary to locate the observatory at a
hill station. Messrs. Blanford, Pogson, Hennessey and others have urged the
necessity of this for the solar physies observations. Mr. Pogson has also stated
that much of the astronomical work could be done better at & hill-station than
at Madras. The Astronomer Royal in his letter of the 22nd July 1891 also
adopts this view when he says—** If a suitable hill-station could be found . . . it
would, I think, be advantageous to move the whole of the Astronomical Observa-
tory to that station, leaving the Magnetical Branch at Madras.” Hence it may
be concluded that it would be desirable to remove the Astronomical Observatory
from Madras to a hill-station for the Astronomical work proper, and would be
absolutely necessary if it is to include the classes of observations required by the
Solar Physics Committee.

Such a change, it may be pointed out, would not only give more favorable atmospheric
conditions for observation, but it would enable the European officers to work in a suitable climate
and hence probably far more efficiently than in Madras.

III.—The selection of a suitable hill-station for the Astronomical Observatory is hence
very important. Mr. Hennessey has suggested that it should be at an elevation of
at least 10,000 feet. Leh (elevation 11,000 feet) was selected for the work of
actinometric observation some time ago, but was rejected after a trial of 18 months
(on account of the amount of cloud and dust in the atmosphere). It is very doubt-
ful whether there is any bill-station in the Western Himalayas over 10,000 feet
where the atmospheric conditiong would be superior to those of the Palnis and
Nilgiris, and the difficulty of access would be a great barrier to its adoption. The
following hill-stations over 7,000 feet, (in addition to Leh) have been suggested at
various times :-— : >

1) Mussoorie) . : 3) The Palnis.
22% Simla ‘l in the Hlmalaygs. é 4; The Nilgiris.

There is much less cloud and dust in the atmosphere in the Southern India hills than in the
Western Himalayas, and hence the former are undoubtedly to be preferred.

Fivally, the Shevaroys have been suggested as nearer to Madras. The highest point of the
Shevaroys ie only 5,300 feet above sea level. Thereis, 1 am informed, more cloud and dust
there than in the more southern hills in Madras. They are, I believe, not above fever height,

and are hence, on that account, probably unsuited for the purpose.
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The Shevaroys are about 150 miles from Madras, the Nilgiris about 250 miles, and the Palnis
270 miles. The highest points of the two Jatter ranges are about 8,000 feet high. The advan-
tages gained by placing the observatory at an elevation of from 2,000 to 2,500 feet higher than
the highest point of the Shevaroys far outweigh the sligat disadvantage of the greater distance
of these hills from Madras.

Hence, I think that the choice of a hill-station lLies between (1) Kodaikénal on the Palnis,
(2) Kétagiri on the Nilgiris.

Small temporary observatories have been established at these two stations to take temperature,
cloud, and other observations and to record the amount of sunshine. The Government of Madras
has also been instructed to request the Government Astronomer to arrange for special observa-
tions to test the clearness of the atmosphere at night. It is boped that twelve ngonths’ observa-
tions will supply sufficient data to decide the relative advantages of these two stations as compared
with Madras for the two classes of observations (i.e., star, &e., observations by night, and sun
observations by day).

IV. The Astronomer Royal has pointed out in his letter of 22nd July 1891, that Mr.
Pogson’s salary was not adequate for the post, and that he had no European
assistant qualified to take his place .temporanly in case of illness or absence on
farlough, &e. It would, ig my opinion, be best to appoint two officers—one to
superintend the Astronomical work apd. the other the Solar Physics work. This
would cost little more than Mr. ths‘ae’s suggestion, and would not only secure
the object Mr. Christie had in view, but also enable the extended work of the
observatory to be carried on fully and satisfactorily. They should each have a
pay of Rs. 700, rising to Rs. 1,200 in ten years. The Astronomer should be
selected in England by the Observatories Committee and be engaged for a period of
ten years. The Superintendent of the Solar Physics section should either be
selected in England by the Solar Physics and Observatories Committees, or, as
I would suggest, Mr. Michie Smith, acting as Astronemer at present, m’ight’ be
appointed. So far as I can judge he is fully qualified to carry on this section of
the work satisfactorily, and his appointment would enable his services to be utilized
in continuing the publication of the past star observations according to the inten-
tions of Mr. Pogson.

If these arrangements werse sanctioned, the staff of the astronomical obs

consist of two Europeans and of Native assistants. The first European officer w;siga;cgg};riv:;):gg
the astronomical observations and edit, with Mr. Michie Smith’s assistance, the past astronomical
observations yet unp.ublished. fl‘he second European officer (Mr. Michie Smith) would superin-
tend the solar IS)hysws observations and also work up the previous actinometric observations at

Mussoorie and Simla, and the previous meteorological observations at Madras, of which there are
now a 30 years’ series.

. If the Astronomical Observatory was established at a hill-station and i i
T suggest, it would still be necessary to contim}e the magnetical and mete%i?lr:;gar;tbhc;g;tsi?rﬁ
at Madras (as-has beex} suggested by Mr. Christie) and also probsbly to drop the tir;le-ball at
Madras and give the time signals to telegraph offices over India. It would hence be necessary
to continue Madras as & small branch observatory and to provide it with a Superintendent
(probably a half-time officer) and a small staff. It should, however, be subordinate to the chief

_observatory, and the latter part of the work might probabl - .
from the chief Astronomical Observatory. gut probably be partially and directly controlled

V. If these changes be effected, the Southern India Astronomical ;
the only Government Astronomical and Solar Physics Obse?\}):teorr‘; t?x:yh:v(ﬁﬁd t1)?3\
would therefore be a national, not a provincial, institution. Hence it is essential
that the control of the institution should be imperial and not provincial. It
should be directly placed under, and be subject to, the Government of India.
When the eont;ol of such an stitution is partially imperial and partially provin-
Cl?l,-Pabt e'zfpenence shows that it is slow and ineffective and gives rise to much
friction. The Government of India would probably utilize the Meteorological
Reporter to the_ Grovefl‘lment of India as the channel of communication with the‘
obseyvatory officials. ‘L'he present arrangements by which the report of the astro-
nomical work doge annually 18 considered by the Observatories Committee should
of course be continued and might be extended to the other section of the work (viz ,

the solar physics observations), the services of th s . :
utilized 5o that case. ’ e Solar Physics Committee being

It would probably be desirable to have a Board of visitors of, sa to
inspect the observatory annually and report on the actual cond’itioz’oft? utll.xgrofli)‘;:r?;&?;rind
instruments. Two or three of these -mlght be appointed by the Government of India and two
by the Govax.‘nment of Madras. 'I:helr .report tpight also be taken into consideration by the
Committees 10 England. The_se Committees might also be utilized to assist the Government of
India in defining the general lines of work to be carried out at the observatory.

5 . ..

 Assiiming, then, that a suitable hill-station for the Astrononfical Observatory can be found,
the proposéls mray be summed up as follows :— o :
(1) To establish an Astronomical and Solar Physics Observatory at a hill-station in
Southern India with a staff of two European scientists and Native assistants. .
(2) To reduce the Madras Observatory to a branch observatory of the preceding and to
.confine its work to— ) - . * . .

a. Meteorological, ¢. Time determination observations,

. b. Magnetical,

-

..

and .pflaoe it under a half-time officer with a small staff of Native assistants.
(3) To place the observatories directly under the control of the Government of India, the

work to be defined and criticised by the Observatorias aud Solar Physics Committee at home, and
to*appoint a small body of visitors to inspect the observatory annually. . '

If these suggestions be acoppted, it would appgar to be desirable to obtain the sanction of
the Secretary of State to the programme, and to maintain affairs as at present at Madras for a year,
- before the end of which time tite question of the relative advantages of }Zétagiri and KXodaikénal
‘to each other and to Madras would:be settled by the observations at present in progress.

; R (Signedj) ~ JOHN KLIOT,
a : ' ; Meteorological Reporter to the
: Gorvernment of India.

S1MLa,
" the 18th October 1891.

- .

 Reforence, dated 24th November 1891. -

“Referred to the Acting Governmenti Astronomer for remarks.

- (Signed) .J.F. PRICE,

Chief Secretary.

To the*Government Astronomer, with current and enclosure.

«From C. MICHIE SMITH, Esq., Offg. Government Astronomer, to Chief
Secretary to Government, dated Madras, 2nd December 1891,.-No. 92.

dated 24th ultimo, on C. No. 3229 of 1891, Public’
Deptirtment,* Ihave the honour to submit
the following remarks on the papers
connected with the future of ‘the Magras
Obserwatory. : .

Adverting to your refergnce,

* Heorowith returned with two enclosures.

2. The geheral scheme suggested by the ‘Meteorologicgl Reporter to the Govern-
.ent of India seems to me on the .whole a good one. There is Ittle doubt that the
-only

-strengthen the staff of European "Astronomers. .

3. Mr. Eliot’s suggestion that the work should be divided into two sections under
1two Europeaps is in many respects a good gne. The two classes of work contem-

. plated differ widely from each othery and especially in this, that the ohservations for

~the one have to be carsied on at night, while, those for thesother have mainly to be
.carried on during the day. ~Most of the observations ofsboth classes must be made by
Futopeans, and one- man cgnnot carTy on a continuous series of observations beth by

“«day and l()y"night. s .

4. The question of the location of the observatory is one which I have already dealt
-with at considerable-length in two letters to Sir M. E. Grant Duff (vide my letters-of
13th April and 7th August 1883, and G.0., dated Tth March 1885, No. 672, Public),
and I need now add but little to what 1 have there stated. I still hold that the climate

* of Kodaikdnal is the best that can be selected, but all decision on this point must be

delayed till the promised observations have been completed. I would, however, point

*
-

way to make the observatory a really ¢ effective institution is to combine in it .
- .all the regular “astronomical work carried on at present at different centres- and to

(%
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GOVERNMENT OF MADRAS.

PUBLIC DEPARTMENT;

e

Reap—the following papers :—

From J. W. P. MUIR-MACKENZIE, Egy,, C.8., Offg. Secretary to the Govern-

“ment of India, Revenue and Agricultural Department (Meteorology), to the

Secretary to the Government of Madras, dated Simla, the 97th October 1891,
No. 2243—2. E

In continuation of my letter, No. 2048—2, dated the 1st instant, 1 am- directed to
, forward copy of & Note * drawn up by the

* Datod 13th October 1891. Meteorological Reporter to the Govern-
B ment of [ndia on the present position of

the Madras Observatory and the establishment in its place of an Imperial Astronomical

“Observatory in India and to request that the Government of Tndia may be favoured, at
on carly date, with the views of His Excellency the Governor in Council on the

recommendations and suggestions offered by Mr. Eliot.

2. T am also to enclose for the information of His Excellency the Governor in
Council 2 memo_randum which summarizes the history of the various solar observations
initiated at the instance of the Solar Physies (ommittee to which allusion is made in
Mr. Eliot’s note.

ENCLOSURES.

Note on tﬁe Avctinometric and other Observations made in India for the Solar Physics
Committee, London.

Tnl8 ,2 Committee of leading astronomers in England was appointed by Government (?)
to consider and advise on the methods of carrying on observations on solar physics. In 1879, Mr
Blanford, then Meteorologwal Reporter of 1ndia, received a letter from that Committee inviting
his co-operation 18 the woik of solar research. In compliance with this request, observations
were taken at Alipore for one year with & Balfour-Stewart’s actinometer (an instrument for mea-
guring the 10 ens1ty'of the sun’s heating power at the earth’s surface), and the results were shortly
afterwards communicated to the Committee. : :

A similar .mstrument was next supplied to Mr. Hennessey, of the Great Trigonometrical
gurvey of Indis, who had for many years taken much interest in solar physics, and offered to
take observations. Shortly afterwards, the Solar Physics Committee suggested Leh on account
of its elevatiun and supposed freedom from cloud and dust as the most suitable place for observa-
tions of this kind- Mr. Blanford supported this suggestion in & paper advoocating their reforms
in his department, the necessity of which had been pointed out in the Famine Commission Report.
The project was sanctlox_led and a sapper ¢ Sergeant Rowland 7’ was selected by the Solar
Physics Committee as chief observer and after being trained in the special class of observations
desired at South Kensington was sent out to India ot the end of 1882. As it was then too late
to proceed to Leh, he was first deputcd to Mussoorie to carry on actinocmetric observations under
the gengeml supermtendence of Mr. Hennessey. Eventually he was in the summer of 1883 sent
with an assistant observer, Mr. Shaw, to Leh, Regular observations were taken for two years, but
it was found that the dust continually present in the air scattered the sun’s heat in 80 ircegular
a manner as 0 make the observations of little value for the objects for which they were recorded.
Tt was accordingly resolved to transfer the observatory to Mussoorie. Both Sergeant Rowland
and Mr. Shaw were recalled from Leh. Sergeant Rowland’s services, however, were not retained
for the observatory, and he was transferred to the Survey Depa.rtment. ) Mr. Shaw only was
a pointed actinometric observer with a native assistant. But Mussoorie was found equally
unsuited on account of the large amount of cloud in the cold weather and rains and the fre
uent prevalence of dust in the hot weather. Asan axamination of the observations themselves,
about this period threw doubts upon the accuracy, and it was reported that the Solar Physics
Committee were endeavouring to devise SOme more perfect and _ss_atlsfactory jnstrument, it was
decided to transfer the actinometrio observatory to Qimla and utilize the observer in the Simla
office during dusty or rainy weuther when it is not possible to take actinometric observations.

iy
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The Shevaroys are abouf 150 miles from Madras, the Nilgiris about 250 mil i
270 miles. The highest points of the two latter ran’ges are gbout 8,(;})0 feetm ﬁi(;sﬁ'an('}‘;};eagttﬁs
:Egelsl'gﬁm:d by tplaéchhg télle; observagory att;; an (}allex{lation of from 2,000 to 2,500 feet higher thal;
e highest point of the Shevaroys far outweigh the sligat di i
tho highest pornt of the Sh y g sligat disadvantage of the greater distance

Hence, I think that the choice of a hill-station lies betw 1 i on the Palni
© Kétagix"i on the Wiloics ! een (1) Kodaikénal on'the Palnis,
Small temporary observatories have been established at thesé two stations to t
cloud, and other observations and to record the amount of sunshine. The é&&:ﬁﬁ?ﬁ?ﬁ“&u b
has also been instructed to request the Government Astronomer to arrange for special obs?ar:as
tions to test the clearness of the atmosphere at night. It is hoped that twelve months’ observ:-
tu_);:}(ls ﬁﬂldsup;;‘ly s&ﬁimtent d{Lta. to diex({:a the relative advantages of these two stations as compa.re(i
wi adras for the two classes of observations (i.e., star, &e., ob: i i
T ations by o, (: , star, &e., observations by night, and sun

- IV. The Astr(,)nomer Royal has pointed out in his letter of 22nd July 1891, that Mr.
Pogson’s salary was not adequate for the post, and that he had no Europem;

assistant qualified to take his place temporarily in case of illness or absence on

furlough, & It would, in my opinion, be best to appoint two officers-—
superintend the Astronomical work and the other thEPSolar Physics work.on’i‘hfig
would cost little more than Mr, Christie’s suggestion, and would not only secure
the object Mr. Christie had in view, but also enable the extended work of the
observatory to be carried on fully and. satisfactorily. They should each have a
pay of Rs. 700, rising to Rs. 1,200 in ten years. The Astronomer should be
selected in England by the Observatories Committee and be engaged for a period of
ten years. The Superintendent of the Solar Physics section should either be
selected in England by the Solar Physics and Observatories Committees, or, as
T would suggest, Mr. Michie Smith, acting as Astronomer at present, might, be
appointed. So far as I can judge he is fully qualified to carry on this section of
the work satisfactorily, and his appointment would enable his services to be utilized
in continuing the publication of the past star observations according to the inten-
tions of Mr. Pogson.

TIi these arrangements were sanctioned, the staff of the astronomical observatory would
consist of two Kuropeans and of Native assistants. The first European officer would superintend
the a.gtrqnomlcal observgtmns apnd edit, with Mr. Michie Smith’s assistance, the past astronomical
observations yet unpublished. The second European officer (Mr. Michie Smith) would superip-
tend the solar ghysws observations and also work up the previous actinometric observations at
Mussoorie and Simla. and the previous meteorological observations at Madras, of which there are
now a 30 years’ series. .

If the Astronomical Observatory was established at a hill-station and provided with the staft
I suggest, it would still be necessary to continue the magnetical and meteorological observations
at Madras (as has been suggested by Mr. Christie) and also probably to drop the time-ball at
Madras and give the time signals to telegraph offices over India. It would hence be necessary
to continue Madr.as as a small branch observatory snd to provide it with a Superiﬁtendent
(ﬁroxlv):al.)t}(i' ; 1:::3({-21;:;91 ;)tf:icer) agldfatimall sltiaff. It should, however, be subordinate to the chief
obse , er part of the work mi i '
O of Astronomicaf Obsorvatary. ght probably be partially and directly controlled

V. If these changes be effected, the Southern India Astronomical Observatory would be
the only Government Agtronomioal and Solar Physics Observatory in India. It
would therefore be a national, riot a provincial, institution. Hence it js essential
tha.’_c the coqtrol of the institution should be imperial and not provincial. It
should be directly placed under, and be subject to, the Government of India.
When the control of such an institution is partially imperial and partially provin-

; cial, past experience shows that it is slow and ineffective and gives rise to much
oz friction. The Government of India would probably utilize the Meteorological
Ry . Reporter to the Government of India as the channel of communication with the
observatory officials. The present arrangements by which the report of the astro-
nomical work done annually is considered by the Observatories Committee should

of course be continued and might be extended to the other section of the work (viz
the solar physics observations), the services of the Solar Physics Committee bein '
utilized in that case. &

It would probabiy be desirable to have a Board of visitors of, say, four or five members to
inspect the obgf?rvatory annually and report on the actual condition of the observatory and
instruments. ‘I'wo or three of these might be appointed by the Government of India and two
by the Government of Madras. Their report might also be taken into consideration by the
Committees in England. These Uommittees might also be utilized to assist the Government of
India in defining the general lines of work to be carried out at the observatory.

T

the propoeals may be summe

eonfine its work to—

Jaxuary 1892, No. , PUBLIC. 5

Assuming, then, that a suitable hill-station for the Astronomical Observatory can be found,
" d up as follows :— ) )
Asfronomical and Solar Physics Observatory at a hill-station in

(1) To establish an tists and Native assistants.

s scien
Southorn India with o stafl of twoO%:;:xlf)::(;y to & branch observatory of the preceding and to

(2) To reduce the Madras

a. Meteorological, ¢. Time determination observations,

b. Magnetical,
i i ‘Native assistants
st under a half-time officer with a small staff of . ‘
and place 1; un 1:29 the observatories directly under the control of the Government of India, the
@ o he Observatories and Solar Physics Committee at home, and

work to be defined and criticised by t
to appoint a small

body of visitors to inspect, the observatory annually.
. o be acoepted, it would appear to be desirable to obtain the sanction of
If these suggostions O8 ML and to maintain affairs as at present at Madras for a year,

te to the programme, L A
{,h? Sec:ﬁgagdoifs ::hgc};) tim§ th%rquestion of the relative advantages of Kétagiri and Kodaikénal
t: :::h other and to Madras would be settled by the observations at present in progress.

(Signed) JOHN ELIOT,
- Meteorological Reporter to the
SiMLA, Government of India.
the 18th October 1891.

-

Reference, dated 24th November 1891.
Referred to the Acting Government Astronomer for remarks.

(Signed) J. F. PRICE,
Chief Secretary.

To the Government Astronomer, with current and enclosure.

T————

From C. MICHIE SMITH, Esq., Offg. Goveroment Astronomer, to the Chief
Secretary to Government, dated Madras, 2nd December 1891, No. 92.

dated 24th ultimo, on C. No. 3229 of 1891, Public
Department,* I have the honour to submit
the following remarks on the papers
comnected with the future of the Madras
Observatory. :

9. The general scheme suggested by the Meteorological Reporter to the Govern-
ment of India seems to me on the whole a good one. There is little doubt that the
only way to make the observatory a really effective institution is to combine in it
all the regular astronomical work carried on at present at different centres and to
strengthen the staff of European Astronomers.

3. Mr. Eliot’s suggestion that the work should be divided into two sections under

Adverting to your reference,

* Horowith returned with two enclosures.

two Europeans 18 in many respects a good one. The two classes of work contem- .

plated differ widely from each other, and especially in this, that the observations for
the one have to be carried on at night, while those for the other have mainly to be
carried on during the day. Most of the observations of both classes must be made by
Europeans, and one man cannot Carry on a continuous series of - observations both by

day and by night. |

4. The question of the location of the observatory is one which 1 haye already dealt
with at considerable length in two letters to Sir M. E. Grant Duff (vide my letters_ of
'18th April and 7th August 1883, and G.O., dated 7th March 1_885, No. 572, Pupllc),
and I need now add but little to what 1 hage there stated. I still hold that the climate
of Kodaikénal is the best that can be selected, but all decision on this point must be

delayed till the promised observations have been completed. I would, however, point

e
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out at once that the station chosen (pi'obably unavoidably) for the Méte_orological
Observatory at Kodaikdnal will give much less favorable results than ‘a station nearer
the proposed site of the observatory. ‘

5. A question of some importance is whether it would be necessary, in case a hill-
station is chosen for the observatory, to continue the present observatory for time
determinations. For myself I do not think this would be in the least necessary. At
present the mean-time clock which distributes time-signals is compared every day by
means of a chronometer with the transit clock, but this could be done equally well
by telegraph if the telegraph line from the hill station to Madras could be handed
over to the Astronomer for ten minutes each day. In that case the dbservations
required at Madras would be reduced to the meteoralogical observations carried on at

a second-class station and the comparison agd adjustment of the mean-time clock

once a day. The magnetical observations were given up many years ago.

6. With reference to the propogal to transfer the reorganized observatory from
Provincial to Imperial control, it is unnecessary for me to offer any opinion, but I may
be permitted to point out that the proposal to make the Observatory an adjunot to the
Meteorological Department seems to be a rather remarkable one. The present head
of the Meteorological Department is a gentleman of great scientific attainments and
probably no Astronomer would have any hesitation in forwarding reports to Govern-
ment through him, but a meteorologist need mnot necessarily know anything about
astronomy ; and, in the future, the proposed arrangement might cause much friction of
a kind which the history of the Madras' Observatory shows to be most detrimental to
work. If the committee suggested by Mr. Eliot is appointed, the channel of communi-
cation might be through the President of that Committee, who might be the Meteoro-
logical Reporter to Government, or any other suitable officer. This would avoid the
appearance of subordinating Astronomy, to Meteorology. .

7. Of the other suggestions made_ by Mr. Eliot I approve, and T will gladly do
anything in my power to assist in settling the question of the best situation for the
observatory.

From C. MICHIE SMITH, Esq., bﬁiciating Government Astronomer, to the
Chief Becretary to Government, dated Madras, 4th January 1892, No. 2.

With reference to paragraph 6 of my letter, No. 92, of the 2nd December 1891,
I have the honour to request permission to withdraw the objection therein raised to
the communication between the Astromomer apd the Government of India being
through the Meteorological Reporter to Government. I find that this proposal is
looked - upon as one of considerable importance as a part of a scheme for the unification
of the various scientific departments (which is in itself highly desirable), and that it
will be worked in such a way that no difficulties are likely to arise from it. In view

...of .the undoubted advantages of the other parts of the scheme which seem to be

involved in the acceptance of this proposal, I think that the objection—which is, after
-~ gll, mainly a sentimental one—ought to. be withdrawn.

D e —

. /_) '
_ OrpEe—dated 23 January 1892, No. \5;;3., Public.
‘The Government of India will be addressed.
' [Hére enter i{o. ', dated January 1892.7

(True Extract.)
. - ‘ "
To the Governm' nt Astronomer/ W’ . ! RS } E;h; Seorobas

Exd. A. Raitt. "'/’/‘ &
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PUBLIC DEPARTMENT.

LeTrer—irom .
Tar CHIEF SECRETARY To THE GOVERNMENT or e
FORT ST. GEORGE,

BEVENUE AND AGRICULTURAL DEPARTME

'\\\ \\ To ‘ ) 5./ ' .
_ \\_;; ;TBE SECRETARY 10 THE GOVERNMENT or INDIA, ¢ ///Z/ '3

Y
Sie, 24 / S
Your letter, No. 2243-2, 27th October last, was forward@d to Mr. Michie 8mith 4 ’

for his remarks on the proposals fot establishing an Imperial observatory, and I am
now directed to: enclose a copy of his letter, dated 2nd December, on the subject.

9. It appears to this Government that the observatory which i to take the place
of that at Madras should be regarded as Imperial, and therefore should be an institution
under the direct control of the Government of India. The accident that it will be at
o station in this Presidency affords no reason for its administration by the Madras . "y
Government or the provincialisation of its finance. The existing grant can a{i%/—_ Loreareancs F1ass
proper time be placed at the disposal of the Government of India, but uati-tl :
Excellency in Council will/,gladly do all that is in his power, . .

funde;-for fgﬂ@nﬁg the work.

. —T am to invite attention to Mr. Michie 8mith’s remarks" regarding Kodaikédnal,
and also to those in respect to magnuetical observations. It is not known what has
given rise to the prevalent idea that any observations of the kind have been carried on

ot the Madras observatory in recent years. _ S

4. As the administration of the new observatory will not be under this Govern- L
ment, the Governor in Council does not propose to refer to the subject to which the T
sixth paragraph of Mr. Smith’s letter of the 2nd December and his subsequent com- :

. munication, dated 4th instant, relate.

5. In conclusion, Iam, to observe that this Government cannot advise the appoint-
ment of a @ommittee of Yisitor. There would always be difficulty in forming kweh a
body, and” its utility may be questioned. The Governor in Council consides that
fully competent m%l{ shonld be selected to occupy the posts of Astronomer and
Superintendent of {ﬁ ar Physics and that they should be given penbeet freedom—subject
to the criticism of the oaders of astronomical science in Europe ; inspection of their .
work and of the instruments by a body of men presumably amateurs would-cortainly ;-..7[,/- ‘
be resented, and could lead to no useful results.

*

1 have the Bgnour to be,
St,
: Your most obedient servan't,\L A
: . ! \h g ‘
Forr Sr. GEORGE, {7 \

2 30§Jan;mry 1892. { Chief Secrelary.

1
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GOVERNMENT OF MADRAS.

PUBLIC DEPARTMENT.

Reap—the following papers:—

From J. W. P. MUIR-MACKENZIE;’Esq., C.8., Offg. Secretary to the Govern-
ment of India, Revenue and Agricultural Depa;'tment (Meteorology), to the
Secretary to the Government of Madras, dated Simla, the 27th October 1891,
No. 2243—2.

In continuation of my letter, No. 2048—2, dated the 1st instant, I am directed to

forward copy of a Note * drawn up by the

* Dated 13th October 1891. Meteorological Reporter to the Govern-

ment of India on the present position of

the Madras Observatory and the establishment in its place of an Imperial Astronomical

Observatory in India and to request that the Government of India may be favoured,

at an early date, with the views of His Excellency the Governor in Council on the
recommendations and suggestions offered by Mr. Eliot.

9. T am also to enclose for the information of His Excellency the Governor in

Council a memorandum which summarizes the history of the various solar observations

initiated at the instance of the Solar Physics Committee to which allusion is made in

iot’s note.

ENcLOSURES,

Note on the Actinometric and other Qbservations made in India for the Solar Physics
Committee, London.

In 18 , a Committee of leading astronomers in England was appointed by Government (?)
to consider and advise on the methods of carrying ou observations on solar physics. In 1879, Mr.
Blanford, then Meteorological Reporter of India, received s letter from that Committee inviting
his co-operation in the work of solar.research. In compliance with this request, observations
were taken at Alipore for one year with a Balfour-Stewart’s actinometer (an instrument for mea-
suring the in* ensity of the sun’s heating power at the earth’s surface), and the results were shortly

afterwards communicated to the Committee.

A similar instrument was next supplied to Mr. Hennessey, of the Great Trigonometrical
Survey of Tudia, who bad for many years ta‘ken wmuch interest in solar physics, and offered to
take observations. Shortly afterwards, the Solar Physics Committee suggested Leh on account
of its elevation and supposed freedom from clou.d and dust as the most suitable place for observa-
tions of this kind. Mr. Blaqford sup_ported this suggestion in a paper advocating their reforms
in his department, the necessity of which had been pointed out in the Famine Commission Report.
The project was sanctioned and a sapper “ Sergeant Rowland ” was selected by the Solar
Physics Committee as chief observer ; and after being trained in the special class of observations
desired at South Kensington was sent out to India at the end of 18§2. As it was then too late
to proceed to Leh, he was first deputed to Mussoorie to carry on actinometric observations under
the general supexintendence of Mr. Hennessey. Eventually he. was in the summer of 1883 sent
with an assistant observer, M. Shaw, to Leh. Regular observations were taken for two years, but
it was found that the dust continually present in the air scattered the sun’s heat in so irregular
a manaoer as to make the observations of little value for the obj ects.for which they were recorded.
It was accordingly resolved to transfer the observatory to Mussoorie. Both Sergeant Rowland
and Mr. Shaw were recalled from Leh. Sergeant Rowland’s services, however, were not retained
for the observatory, and he was transferred to the Survey Department. Mr. Shaw only was
anpointed actinometric observer with a native assistant. But Mussoorie was found equally
unsuited on account of the large amount of cloud in the cold weather and rains and the fre-
quent prevalence of dust in the hot weather. As an examination of the observations themselves,
about this period threw doubts upon the accuracy, and it was reported that the Solar Physics
Com nittee were endeavouring to devise some more perfect and satisfactory instrument, it was
decid »d to transfer the actinometric observatory to Simla and utilize the observer in the Simla
office during dusty or rainy weather when it 13 not possible to take uctinometric observations.
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The observations are being carried out at Simla by the pative observer and assist
and the results forwarded to the Solar Physics Committee, . 'stant observer

The Solar Physics Committee suggested some years ago that photographs shoulq be taken
frequently of the sun, in order that India might assist towards securing g Permanent record of
the number and magnitude of the sun’s spots and other changes in the folar surface ‘he
Surveyor-General, who was consulted, suggested that this work should be done at Dehra Dua
‘L'he services of a properly-qualified man were obtained, and this work has now been carried on
for some years. A short time ago the Solar Physics Committee suggested that specia] spectros-
copic observations might also be taken in India, and Colonel Thuillier agreed that this work couid
also be carried on at Dehra Dun, which, however, also suffers from defects of cloud and dust
Spectroscopic instruments had also been in 1881 sent out by the Secretary of State to the
Jilphinstone College at Poona. The Solar Physics Committee have recently asked the (Govers.
ment of India if they cannot utilize these instruments at head-quarters. I'he Bombay
Government has Leen consulted on the subject. '

It may be explained, in conclusion, that there are three classes or series of observations, now
scattered at various places, which the Solar Physics Committee desire should be carried on
systematically in India under satisfactory and uniform conditions for a series of years. T'hese
are—

(1), Actinometric observations, In order to ascertain any varviations there may be in the -

sun’s heating power at the earth’s surface, to whatever cause they may be due.

,  (2) Bun spot photography. In order to accumulate data for g complete record of the
sun’s spots or the changes on the solar surface. It is evideut this can only be done by 4 large
number of observatories in different parts of the earth, co-operating and working on a common
Bystem,

on the constitution of the sun. ,

The first is being dcne at Simla, the second at Dehra, and the third has only been com.
menced under what are believed to be unfavorable conditions at Poona. The work at Dehra is
however, confessedly temporar » 88 the Survey office there will probably be shortly transferred
to Calcqtta. It will, therefore, probably be necessary shortly, if India is to assist in thege
observations, to determine when and under what conditions the work is to be carried out
permanently in future, ‘

(3) Solar spectroscopy. In order to collect evidence which will probably throw light

Note by the Mcteorologicnl Reporter to the Gorernment of Indin on the Julure organization of

tne Madras Astronomical Observatory,

The present position at the Madras Observatory affords a favorable opportunity of con.
sidering the future status of the one large Astronomical Ol servatory in India.

The Secretary of State, on the advice of the Astronomer Royal, has apparently decided that
it is desirable, if not necessary, that an Astronomical Observatory should be maintained in India,
i}sxg 3work_ a_.ttwlfuch should, as defined by the Astronomer Royal in his letter, dated 14th Apri]

, consist of —

A. Astronomical work proper, including the determination of aceurate positions of the
sun, certain fundamental stars, the moon and planets.
B. Astronomieal physics, more especially—
- @. Daily observation of the solar prominences and other solar phencmena with the
spectroscope. ‘
b. Daily photographs of the sun.
The Government of India have accepted this outline of work, which hence forms the basis on
which the following recommendations and suggestions are made,
The following appear to be the chief Points that require carefu] consideration ;—
1st.—The range and extent of work that should be carried out at the Astronomicq] Obser.

vatory, and more especially the desirability of including the series of observations of the sun
required by the Solar Physics Committee.
2nd.—The desirability of removing the Astronomical Observatory at present located at
Madras to a suitable hill-station, where {he atmospheric conditions for the work of observation
would be much more satisfactory than at Madras,
3rd.—The selection of the hill-station best adapted for carrying on the astronomical ang
solar physics work.
4¢h.—The changes and additions in the European staff of the observatory necessary tq
carry out the astronomical and solar physics work continuously and efficiently,
5th.—The changes in the control and _inspection of the observatory Decessary to seeure
the working of the observatory in the way desired by the Secretary of State, the Government of
India, and the Observatories Committee in England.” These points are deali with seriatim,

[EL SR, T
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I. The work hitherto carried on at the Madras Observatory consists of—

a. Astronomical cbservations. ¢. Metcorological observations,

b. Magnetical cbservations.

The two latter classes of observations are subordinate to the first, and are not an essential
part of the work of an Astronomicul Observator .

The Astronomer Royal has pointed out the necessity of the addition of observations in
connection with astronomical physics. None have been hitherto taken at Madras, although Mr.
Pogson recognized their importa nce, first, because the atmospheric conditions at Madras were not
suitable, and, secondly, because Mr. Pogson was so pressed with work and airears of work that he
had not time to introduce these observations. Hence, under instructions from the Secretary of
State, the Government of India have had to make temporary and not very satisfactory arrange-
ments for carrying out the classes of observations desired by the Solar Physies Committes,
Those called for by that Committee up to the present date are—

ig)) %izti:mmetrhifz. , (3) Spectroscopic.
P 10tographie.

The first were cornmenced at Leh, transferred to Mussoorie and then to Siimla, where they
are carried out under the superintendence of the M eteorological Reporter to the Government of
India. The seeond are carried out at Dehra Dun under the superintendence of the Survey
Department. As, however, the Survey office at that station will probably be removed to Calcutta

hortly, new arrangements will then be necessar .

The third have not yet been commenced, in consequence of the difficulty experienced in
making the neccssary arrangements.

Hence these observations are being carried out imperfectly. The observers are subject to the
superintendence of officers who have not the leisure ‘to control them properly. It would be far
better as well as more economical to cembine the whole work of these observations in one place,
and to have it continuously ard efficiently controlled by an officer specially acquainted with the
work, and able to modify the observations as their examination and discussion suggested. The
only way in which this can be done satisfactorily is to make it an integral part of the work of
the one Astronomical Observatory maintained by the Government of Indja. )

II. Assuming that the work of the Astronomical Observatory will include solar physics
observations as defined above, it would be necessary to locate the observatory at a
hill station. Messrs. Blanford, Pogson, Hennessey and others have urged the
necessity of this for the solar physics observations. Mr. Pogson has also stated
that much of the astronomical work could be done better at a hill-station than
at Madras. The Astronomer Royal in his letter of the 22nd July 1891 also
adopts this view when he says—i« If a suitable hill-station could be found . . . it
would, I-think, be advantageous to move the whole of the Astronomical Observa-
tory to that station, leaving the Magnetical Branch at Madras.” Hence it may
be concluded that it would be desirable to remove the Astronomical Observatory
from Madras to a hill-station for the Astronomical work proper, and would be
absolutely necessary if it is to include the classes of observations required by the
Solar Physies Committee,

Such a change, it may be pointed out, would not only give more fa‘vorable_s atmospheric
conditions for observation, but it would enable the European officers to work in a suitable climate
sud heuce probably far more efficiently than in Madras.

111.—The selection of a suitable hill-station for the Astronomical Observatory is hence
very important. Mr. Hennessey has suggested that it should be at an elevation of
at least 10,000 feet. Leh (elevation 11,000 feet) was selected for the work of
actinometric observation some time ago, but was rejected aftar s trial of 18 months
" (on account of the amount of cloud apd dust in the atmosphere). It is very doubt-
ful whether there is any hill-station jn the Westex:u Himalayas over 10,000 feet
where the atmospheric conditions would be superior to those of the Palnis and
Nilgiris, and the difficulty of access would be a great barrier to its adoption. The
following hill-stations over 7,000 feet (jn addition to Leh) have been suggested at
various times :—
ssoorie} - . 3) The Palnis.

83 Simia " f in the imalayas, ((4; The Nilgiris.
: cloud and dust in the atmosphere in the Southern India hills than in the

Therﬁ{;ﬁﬁd;;ezzd hence the former are undoubtedly to be preferred. . .
Western .1 the%hévaroys have been suggested as nearer to Madras. The bighest point of the

Finally, ly 5,300 feet above sea level. There is, 1 am informed. more cloud and dust
Sﬁlevaizy ?llsino:]llg x;n’ore southern hills in Madras. They are, I believe, not above fever height,*
there tha

d are hence, on that account, probably unsuited for the purpose.
au ) _
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The Shevaroys are about 150 miles from Madras, the Nilgiri i
270 miles. The highest points of the two latter mngesea‘:ezlfll)lglsltag%lgg?e%tm l;l_esﬁ am'i‘the Palnis
tages gained by placing the observatory at an elevation of from 2,02)0 to 2 50(}gf o o advan-
the highest point of the Shevaroys far outweigh the slight disadvantage of et hlghe.r than
of these hills from Madras. g0 of the greater distance
Hence, I think that the choice of a hill-station li ;
(2) Kétagiri on the Nilgiris. Hl-station Jies betwoen (1) Kodaikénal on the Palnis,
Small temporary observatories have been establishe i
cloud, and oth(?r observations and to record the amount(});l tsxtxlr]lz;?rtzo s'i?lféoaito ake tem}_)erature,
h;xs also been instructed to request the Government Astronomer to arrange t? ment of Madras
tions to test the elearn_ess of the atmosphere at night. It is hoped that t\felv i specm,l observa-
3:1)318 ;V/Illfi suD;}ly s:hﬁictent dilta to decide the relative advantages of these two s::a nr'li;?:: cobserva(i
adras for the two clas g i ) i i ompare
rosarvations by dag, ses of observations (i.e., star, &c., observations by night, anc}I) sun
IV. The Astronomer Royal has pointed out in his letter of |
Pogson’s salary was not adequate for the post, and tigartldhgulll{dlsg]’ t‘bat M.
assislant qualified to take his place temporarily in ease of illness 0;10 g‘auropean
furlough, &e. It would, in my opinion, be best to appoint two offic oo
superintend the Astronomical work aud the other the Solar Physics ve;rsi{—one ©
would cost little more than Mr, Christie’s suggestion, and woul?l not Orl  orhis
the object Mr. Christie had in view, but also euable the extended v:'m}):’ of the
observatory to be carried on fully and satisfactorily. They should -:rh ﬁf the
pa.ly of Rs. ‘700, rising to Rs. 1,200 in ten years. The Astronomerb 3(131 la(ive o
selected in L'n‘gla.nd by the Observatories Commitiee and be engaged for a ireby-
ten years. The Superintendent of the Solar Physics section should 5‘ ?I;md o
selected in England by the Solar Physies and Observatories Committeefsl .
I would suggest, Mr. Michie Smith, acting as Astronomer at present mio(l);,’ 1?8
appointed. .So far as I can judge he is fully qualified to carry on this section ef,
the work satisfactorily, and his appoiutment would enable his services to be utilizt:)d
tliloggnotfuﬁlrr.lgp gl;:olzll.lbhcatlon of the past star observations according to the inten-

It .
consist otfhteviz if;::izmentsdwere sanctioned, the staff of the astronomical observatory would
the astronomical obs . nsfan of Native assistants  The first European officer would superintend
observations vof ug erb‘i{i }1lons and edit, with ‘Mr. Michie Smith’s assistance, the past astronomical
tend the sol g; ; pu l% ed. The second European officer (Mr. Michie Smith) would superin-
Mussoorie and ISJi gf;cs Mt:dsteﬁvatxong and also Worl.i up the previous actinometric observations at
20w 8 30 years i e previous meteorological observations at Madras, of which there are

I . .
1 sug ;e 18;?eifs:ggxl]é)x;li(ﬁtlbObservatory was established at a hill-station and provided with the staff
ot Moo (as has beon se Decissal‘y to continue the magnetical and meteorological observati ;
Madias and shonsioen G;lgges el by Mr. Christie) and also probably to drop the tirx;e-balion:
to contipue Madras as a sf:lnga!llla ir;%:}(ileog;:el;}; (t)ﬂices o;er el yould hence be necessa:y
k atory s ide it wi S i
(probably a half-time officer) and a small staff. It};hg?xld,t%o}v):::;g,eb;tsngd?nsgp:;lgﬁgnghigg

observatory, and the latter part of th i
from the chief Astronomicaf Observatzrv;?rk might probably be partially and directly controlled

It would probably be desirable to h |
inspoct, tho observatory anmually sad r:;:r : (;?10‘11}'](1 oﬁczxsltors of, say, four or five members {o

instruments. T'wo or three of thege m ht "
_ by the Governmeut of Madras. Their llipol)te ;ﬁg‘%?t:ldsob{ ethte kGove.
. AKen 1
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Assuming, then, that a suitable hill-station for the Astronomical Observatory can be found,

the proposals may be suwmed up as follows :— ‘
1) To establish an Astronomical and Solar Physics Observatory at a hill-station in

Southere India with a staff of two European scientists and Native assistants.
(2) To reduce the Madras Observatory to a branch observatory of the preceding and to

confine its work to—

" a. Meteorological,
b. Magnetical,

and place it under a half-time officer with a small staff of Native assistants.

lace the observatories directly unde_r the control of the Government of India, the
d and criticised by the Observatories and Solar Physics Committee at home, and
to appoint a small body of visitors to inspect the observatory annually. -

" Tf these suggestions be accepted, it would appear to be desirable to obtain the sanction of
the Secretary of State to the programme, and to maintain affairs as at present at Madras for a year,
before the end of which time the question of the relative advantages of Kétagiri and Kodaikanal

Madras would be settled by the observations at present in progress.

to each other and to
(Signed) ~ JOHN KLIOT,

Meteorological Reporter to the
Government of India.

¢. Time determination observations,

(8) Top
work to be define

SiMLa,
the 18th Octoter 1891. .

Reference, dated 24th November 1891.
Referred to the Acting Government Astronomer for remarks.

(Signed) J. F. PRICE,
Chief Secretary.

To the Government Astronomer, with current and enclosure.

———

¢. MICHIE SMITH, Esq, Offg. Government Astronomer, to the Chief
From Government, dated Madras, 2nd December 1891, "No. 928. N

Secretary to
Adverting to your reference, dated 24th ultimo, on C. No. 3229 of 1891, Public
: gepafrtﬁ]ent,* I have the honour to submit
. e following remarks
# Herewith returned with two enclosures. connected Wigth the futur:l;f ttlll;:a ﬁ):g:,;:
Observatory.

scheme suggested by the Meteorological Reporter to the Govern-
“to me on the whole a good one. There is little doubt that the
only way to make the .observatory a.really effective institution is to combine in it
all the regular astronomical work carried on at present at different centres and to

strengthen the staff of European Astronomers.
3. Mr. Eliot’s suggestion that the work should be divided into.two sections under

two Europeans is in many respects a good one. The two classes of work contem-
plated differ widely from each other, and especially in this, that the observations for
the one have to be carried on at night, while those for the other have mainly to be
Most of the observations of both classes must be made by

carried on during the day. : . :
Europeans, and one man cannot carry on a continuous series of observations both by

day and by night. ,
4. The question of the location of the observatory is one which I have already dealt
with at considerable length in two letters to Sir M. E. Grant Duff (vide my letters of
13th April and Tth August 1883, and G.O., dated 7th March 1385, No. 572, Public),
and T need now add but little to what 1 have there stated. I still hold that the climate
be selected, but all decision on this point must be

t Kodaik4nal is the best that can
?lelayed till the promised observations have been completed. I would, however, point

2. The general
ment of India seems
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out at once that the station chosen (probably unavoidably) for the Meteorological
Observatory at Kodaikdnal will give much less favorable results than a station nearer
the proposed site of the observatory.

5. A question of some importance is whether it would be necessary, in case a hill-
station is chosen for the observatory, to continue the present observa:tory for time
determina‘‘ons, For myself I do not think this would be in the least necessary. At
present the mean-time clock which distributes time-signals is compared every da by
means of a chronometer with the transit clock, but this could be doune equally };Vell
by telegraph if the telegraph line from the hill station to Madras could be hy-;nded
over to the Astronomer for ten minutes each day. In that case the observations
required at Madras would be reduced to the meteorological observations carried on at
a second-class station and the comparison and adjustment of the mean-time clock
once a day. The magnetical observations were given up many years ago.

6. With reference to the proposal to transfer the reorganized observatory from
Provincial to Imperial control, it is unnecessary for me to offer any opinion butyI ma
be permitted to point out that the proposal to make the Observatory an adj’unot to the
Meteorological Department seems to be a rather remarkable one.” The present head
of the Meteorological Department is a gentleman of great scientific attainments and
probably no Astronomer would have any hesitation in forwarding reports to Govern-
ment through him, but a meteorologist need not necessarily know anything about
astronomy ; and, in the future, the proposed arrangement might cause much friction of
a kind which the history of the Madras Observatory shows to be most detrimental to
work. If the committee suggested by Mr. Eliot is appointed, the channel of communi-
cation might be through the President of that Committee, who might be the Meteoro-
logical Reporter to Government, or any other suitable officer. This would avoid the
appearance of subordinating Astronomy to Meteorology.

7. Of the other suggestions made by Mr. Eliot I approve, and T will gladly do .

anything in my power to assist in settling the question of the best situation for the
observatory.

From C. MICHIE SMITH, Esq., Officiating Government Astronomer to the
Chief Secretary to Government, dated Madras, 4th January 1892, No. 2.

With reference to paragraph 6 of my letter, No. 92, of the 2nd December 1891
I have the honour to request permission to withdraw the objection therein raised t<;
the communication between the Astronomer and the Government of India bein
through the Meteorological Reporter to Government. I find that this proposal i%
looked upon as one of considerable importance as a part of a scheme for the unification
of the various scientific departments (which is in itself highly desirable), and that ¢
will be worked in such a way that no difficulties are likely to arise from i’t. In view
of the undoubted advantages of the other parts of the scheme which seem to be
involved in the acceptance of this proposal, I think that the objection~—which is after
all, mainly a sentimental one—ought to be withdrawn. !

——— et

OrpEr—dated 23rd January 1892, No. 63, Public.
The Government of India will be addressed.
[Here enter No. 54, dated 23rd January 1892,]

(True Extract.)

Chief Secretary.
To the Government Astronomer.

Exd. A. Raitt.

o
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Madras Qbservatory.

Directing that the Government of India be
addressed regarding the proposals for establishing
an Imperial Observatory in place of the —.
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PUBLIC DEPARTMENT.

LeTTER—T{rom
Tue CHIEF SECRETARY 1o THE GOVERNMENT or
FORT ST. GEORGE,

To
Tue SECRETARY 10 THE GOVERNMENT or INDIA,
REVENUE AND AGRICULTURAL DEPARTMENT.

Sig,

Your letter, No. 2243-2, 27th October last, was forwarded to Mr. Michie Smith
for his remarks on the proposals for establishing an Imperial observatory, and I am
now directed to enclose a copy of his letter, dated 2nd 1)ecember, on the subject.

2. It appears to this Government that the observatory which is to take the place
of that at Madras should be regarded as Imperial, and therefore should be an institution
under the direct control of the Government of India. The accident that it will be at
a station in this Presidency affords no reason for its administration by the Madras
Government or the provincialisation of its finance. The existing grant can at the
proper time be placed at the disposal of the (Government of India, but however this
point be decided His Excellency in Council will of course gladly do all that is in his
power to facilitate the work.

3. I am to invite attention to Mr. Michie Smith’s remarks regarding Kodaik4nal,
and also to those in respect to magnetical observations. It is not known what has
given rise to the prevalent idea that any obscrvations of the kind have been carried on
at the Madras observatory in recent years.

4. As the administration of the new observatory will not be under this Govern-
ment, the Governor in Council does not propose to refer to the subject to which the
sixth paragraph of Mr. Smith’s letter of the 2nd December and his subsequent
communication, dated 4th instant, relate. .

5. In conclusion, I'am to observe that this Government cannot advise the appoint-
ment of a committee of visitors. There would always be difficulty in forming such a
body, and its utility may be questioned. The Governor in Council considers that
fully competent men should be selected to occupy the posts of Astronomer and
Superintendent of solar physics and that they should be given freedom—subject to the
criticism of the leaders of astronomical science in Europe ; inspection of their work
and of the instruments by a body of men presumably amateurs might be resented, and
could lead to no useful results.

I have the honour to be,
Sir,
Your most obedient servant,

Fort St. GEORGE,
93rd January 1892. Cluef Secretary.

| Appendix,



APPENDIX.

From C. MICHIE SMITH, Esq, Offg. Government Astronomer, to the Chief
Secretary to Government, dated Madras, 2nd December 1891, No. 92.

Adverting to your reference, dated 24th ultimo, on C. No. 3229 of 1891, Public
Department,* I have the honour to submit
the following remarks on the papers

~ conunected with the future of the Madras
Observatory.

» Herewith returned with two enclosures.

2. The general scheme suggested by the Meteorological Reporter to the Govern-
ment of India srems to me on the whole a good one. There is little doubt that the
only way to make the observatory a really effective institution is to combine in it
all the regular astronomical work carried on at present at different centres and to
strengthen the staff of European Astronomers.

3. Mr. Eliot’s suggestion that the work should be divided into two sections under
two Europeans is in many respects a good one. The two classes of work contem-
plated differ widely from each other, and especially in this, that the observations for
the one have to be carried on at night, while those for the other have mainly to be
carried on during the day. Most of the observations of both classes must be made b
Europeans, and one man cannot carry on a continuous series of observations both b
day and by night. y

4. The question of thelocation of the observatory is one which I have already dealt
with at considerable length in twe letters to Sir M. E. Grant Duff (vide my letters of
13th April and Tth August 1883, and G.0., dated Tth March 1385, No. 572 Public)
and I need now add but little to what 1 have there stated. I still hold that tl;e climat’
of Kodaikdnal is the best that can be selected, but all decision on this point must be
delayed till the promised observations have been completed. I would, however O'ni
out at once thaIt{ télqkstatlion 1;=,hosen_ (probably unavoidably) for the Meteorol’ogiclal
Observatory at Kodaikdnal will give much less favorable resu ;
the proposg:l site of the observatory. lts than a station nearer

5. A question of some importance is whether it would be n i :
station is chosen for the observatory, to continue the presentegi)ssiarr\%tlg- ca;e ¥ 31”-
determinations. For myself I do not think this would be in the least nece);sagr HX(Z
present the mean-time clock which distributes time-signals is compared- ever g A
means of a chronometer with the transit clock, but this could be done e u);ll a);v b 1311
by telegraph if the telegraph line from the hill station to Madras could%e h¥n1 d
over to the Astronomer for ten minutes each day. In that case the observ‘t_t e
required at Madras would be reduced to the meteorological observations carrieda loni
a second-class station and the comparison and adjustment of the mean-ti 0;1 ak
once a day. The magnetical observations were given up many years ago Time e

6, With reference to the proposal to transfer the reorganized o‘sservator fr
Provincial to Imperial control, it is unnecessary for me to offer any opinion butyl rom
be permitted to point out that the proposal to make the Observat ory I:m adiunot ton:;%}lly
Meteorological Department seems to be a rather remarkable one.  The Jresent h 3
of the Meteorological Department is a gentleman of great scientific attaIi)nments :Zd
probably no Astronomer would have any hesitation in forwarding reports to Govern-
ment through him, but a meteorologist need not necessarily know anything about
astronomy ; and, in the future, the proposed arrangement might cause much frigetion of
o kind which the history of the Madras Observatory shows to be most detrimental to
work. If the committce suggeste(.l by Mr. Eliot is appointed, the channel of communi-
cation might be through the President of that Committee, who might be the Meteoro-
logical Reporter to Govgrnment, or any other suitable officer. This would avoid the
appearance of subordinating Astronomy to Meteorology.

7. Of the other suggestiqns _made by Mr. Eliot I approve, and T will gladly do
anything in my power to assist 1n scttling the question of the best situation for the
observatory.

CVER L

’ 3

. MICHIE SMITH, Esq. Officiating Government Astronomer, to the
From C(liiefhéecretary to Gove;'nment:, dated Madras, 4th January 1892, No. 2.

i ference to paragraph 6 of my letter, No. 92, of the 2nd December 1891,
I hav‘iav 31}:3 l:ozgur to reguest permission to withdraw the objection therein r'alsed. to
the communication between the Astronomer and the Government of India being

through the Meteorological Reporter to Government. I find that this proposal is
looked upon as one of considerable importance as a part of a scheme for the unification
of the various scientific departments (which is in 1tse}f highly desirable), and that it
will be worked in such a way that no difficulties are likely to arise from it. In view
of the undoubted advantages of the other parts of the scheme which seem to be
involved in the acceptance of this proposal, I think that the objection—which is, after

all, mainly a sentimental one—ought to be withdrawn.

Exd. A. Raitt.



~

1892, )
PUBLIC DEPARTMENT. .

From the Government of
Fort 8¢, George.

Jsswed

Recd. Encl,

Letter, 23rd Jannary 1892, No. 54

JANUARY.

Madras Observatory.

arking on the proposals for establishing an
Imlf)cealr?al Obgervatory in the place of the —.
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