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f. R , GOVERNMENT OF MADRAS.
Esdowan L PUBLIC DEPARTMENT.
Reap—the following papers :— . . - - o ’ e
From J. W. P. MUIR-MACKENZIE, Esq., C.S., Under Secretary to the Govern-

R A 118 0 4t P 1 Voo o e 8 it el

ment of India, Revenue and Agricultural Department, to the Chief Secretary
“to the Government of Fort S_t. George, dated Simla, the 31st May 1890,

No. 408

—-29-8, Meteorology.

T am directed to forward copy of a despatch fiom 'Her Majesty’s Secretary of.
" State, No. 28 (Records), dated the 20th March last,. and of its enclosure, on the

subject of the rep

ort of the Government Astronomer at Madras for the year 1888, and

"to request that when the report required of, Mr. Pogson is forwarded the Government
of Indi2 may be_favdred, with the vieyvs of His Excellency the Gove;nqr of Madras

thereon; = .

ENCLOSURES.

Despatch from’ Her Majesty’s Secretary of State for India, dated London, 27th March 1890,

N

- . No. 28 (Public Records). ‘

I forward herewith a copy of the Resolutions of the Indian Observatories Committee on the
reportsof the Government Astronomer at Madrasand the Director of the Government Observatory:

-at Colaba for the -y

No. 9—36-2, dated

ears 1888 and 1389, respectively, forwarded with your Secretary’s letter,
99th October; and your Meteorology (R and A) letter, dated '17th Septeraber

1889. I desire to call Your Escellency’s attention to the opinions expressed in Resolution 1.

- 9. I request that. Mr. Pogson may sﬁbmit as_soon as possible the detailed statement *

- required by ‘the Committee, of the staff

Iy

employed and of the progress of the work of

.

foy s - e *

e,

2 * See Resolution 2.

&

publication of the volumes of Star Observations.

_ esolutz'o;zs of the Indian Observatorz'es'Cfo;m).ittcé passed at their AMeeting on 1890,
; o kA . I'bb")"z'mry 27th, ) o .

¢« With reference to the repgrt_of the. Director of the” Madras Observatory for “the year

© 1888— - | L s L

i <. . (1). The Committee regret to find that the publication of the volume of Star Observations .
< . “at Madras has proceeded so much more slowly than the Astronomer had led the Government = -
T to expe&', and they W011l§1 urge that every .effort should b'e‘ made by. the Astronomer to hasten N
"o~ . tlie preparation and printing of the succeeding.volumes. They consider that the long delayin ...
»+ i+ publicationis very" discreditable to the Madras Observatory. They also consider it of great R,
" .. importance that the, results of the observations of the moon and principal planets‘should be =~ =
.. - published as soon-as possible, omitting, at least for the present, the observations of minor plapets <"
“and comets. . T, : ' . . I -
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Order complete, /OO nd V | o . : L )
L]f."tt' e ~.(R).:The Committee would recommend that the Astronomer should be directed to give moré’ o
_‘:?‘_. {:r-q’rfl‘,_v’;{‘: /00 5 : i precise statement of the staff employed: and;of thp progress of the work in hand, as from his -
| Order complets with y/a e - ' ARl ) " meagre report, it is difficult to form any definite opinion as to the amount done in the year. - All"
IR ‘ e B i ' the information given 1s contained in four lines, and as regards the third volume of the Star
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Observﬁtioné it is confinied to the statement that the volume was nearly ready for press, whilst i
the report for the year 1886, two years before, it was stated that considerable progress hz.).(.l‘alrez'u.ly

*

“:. been made in its preparation. . ,
. - . N . . . * *

* ¥ _
(True Copies.) L R
(Signed)  A. R. TUCKER, Regisirar, -
Revenue and Agricultural Department,

!
———

" Reference oﬁ No. 1718-C. .

Referred to the Government Astronomer for early report. |
. . (Signed) ~ J. F. PRICE, -
. Chief Secretary.
134k June 1890. 7 o

From N. R. POGSON, Esq., c.1.E., Government Asti'onomér, to the Chief Secre-
* tary to Government, dated Madras, 27th" August 1890. .

" T have the honor to submit my.reply with reference to the communicaﬁion here-~
with returned, from the Right Honorable the Secretary of State for India, Public
Records No. 28, dated 17th March 1890, and the Resolutions of. the Indian Obser-

vatories Committee passed at their meeting on 1
detailed statements called for therein. -

mmit xpressing regret ‘fhat the publica-

1. The Committee’s report commences by e

-‘tio‘n'of-_the volume of Star Observations at Madras has proceeded so much morg slowly

‘than the Astronomer bhad led the Government to.expect.” . This implies that ‘the
Astronomer has deceived Government by holding out false promises, which is a most
unfair and mistaken assumption. No one can regret, so much as the Astronomer

“himself the inevitable delay, but it is due to rasualties, quite unforeseen and beyond

. his control. It mustnot be forgotten that under the extraordinary arrangement of.
payment by results for the publication of the past observations, such delay means not
only disappointment and regret to the Astronomer, but also pecuniary loss, and both
Government and the Committee may feel assured that had it been possible, the volume

in hand would have been completed and circulated several months back. - - . . .
. lication -

" 2. The Committee next say— they consider that the long delay in pub

is very discreditable to the Madras' Observatory,”—i.s., to the Astronomer, and thig .

would- be undeniably true had the delay been due to neglect or dilatoriness on his.

| “part,- but such has ‘most certainly not been the case. Publication of astronomical .

results was only rendered possible by His Excellency Sir M. E, Grant-Duff sorecently
gs April 1884, and in the same year appeared the small volume of "¢ Telegraphic

Longitude Determinations between Madras and eight other stations, made between -

' the years 1870 and 1875.” If the Astronomer’s hope and intention upsn his arrival
~“in India in 1861, of bringing out an annual volume had been feasible, there would
‘never have been any arrears beyond those left by his predecessors; no inconsiderable
- ‘amount, but chiefly consisting of magnetical 'and meteorological results between 1841
.and 1861. Of these arrears, one volumne of Meteorological Observations ‘and another
.~ . of Magnetical Observations, cach containing the hourly records m
- -and 1855, were published in 1874, and 1884, respectively. -

The first of the new series of * Meridian Circle Observations of;FiXed.fS"térs,n;‘.ﬁ'v AR
2, 1868 and 1864, was' "% " |

»containing 5,344 complete positions recorded in the years 1862

. issued in April 1887." A second volume, containing camplets positions . of 7,188 "+
.7 . stars; observed in 1865, 1866 and 1867 was distributed in October 1888, and a third, |
. giving 5,496 more observations, made in 1868, 1869 and 1870 is now just ready for -

issue.” ‘The long delay on this last occasion is attributable to misfortunes of a nature.

890, February 17th, tegether with the -

ade between 1'851".

" 1ot likely to recur.”” Illness' of the Astronomer’ during the first-half.of 1880 yvas a R

"'seriq'us‘ and- most unexpected interruption..” The long continued illness of two native” .
- Assistants, one of whom died last"March and the other has only partially recovered, !
. and the dismissal of another after conviction on a charge.of cheating at an examination. -

", -and his delay was never pronounced. “
. -started in 1858 and»subseqﬂently removed to Melboume, only commenced its obser

VT aware.

; ." ‘ . - . B
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(of which he Wasvontiryelxy innocénf)'causedf wthér idable inconvenionce, as
h he ly innocent) 2d furthér. unavoidable inconven;j
) I1:10‘3 xz;e]ilh Lzlleaég;ned w?en 1]t is blorne In mind that the. ordinary duties of tﬁgesétzilﬁi
nent, i g meleorological records and reductions, code me i ime
signalling five timeg daily and all minor off , to. Do pertormen 7 fime
nall e tir cé work, have to be; perf d i
Datives only. - The last and most compl , o fo the weot
: nly. - ast and m Plete block, to progress was due to th al
?Jsrggﬁgngnof th;a ’f}zl'aniilt Circle, eollimators and sidereal clock, at a few hoill'ls?(;fs?iiiy
cduence of the threatened collapse of the roof of the transi is
occurred last November, and - the instrument h i gone extonsiee voy L8
rred . s and | as since undergone extensive cleand
and repair, betore and since its restoration to i ition. h astroncans
ir, b I its usual position.” English
-who can avail themselves of the services of i men, uporiateni e
0 il ] experienced workmen, superintend
eminent opticians, can form but little notion of hat it 1 uth Tutios perfoomyy
by ordinay watien o dorm b oy ; what 1tis to have such duties performed
ry natj ; Who 1ot only require to be shown what 3
- also how it is to be done, and that the continual personal supervision 1({);f ‘;thf{lstggt

" nomer is indispensable if the instructions - given are ever expected to be-faithfully

carried out,

3. A few comparisons. with the kproceedings of other public Observatories may.

" be well made here in, reply to this severe censure of the Committee, The Royal

- Observatary, Cape of Good Ho 1 i
to, of Go pe, during the long period from 18: 3 ished
only one volume of partially reduced obgervationf Ilz)lzide in 108%4. 3Y§t? t]hSe'i?&sptlrlgJ hShed'
-received high honors and a liberal private pension in addition to his servicé c?':)ir:]zr
¢ ’

sereditable.””  The Williamstown Observatory,

* vations of stars for catalogue purposes in 1361 and j
‘ Y oS and its first volume appes i
g;lélel ;qu' z;)\;(;litg?lssezvit.oryfat Wzshlngtoi%gas started in 1883, but its ﬁrStpsggggv;golniegf.
o PeSlnons, dating irom August 1838, were nbt printed bef, '1856..
edition of its great catalooue of 10,658 séars unde ation. % gie second
1O : g 0,6¢ r observation. f 45+ 7
gf?peﬁlfac(li In 1878. The_ last vqlur;xe of the ’Astronomical ()ll)zlelrv;ggnsl S;ngo %8151‘17 |
( d?t ridge Observatory, recently published this year, brings up -the arrears 1‘2'1 th ¢
1ostitution to 1869 ; and many other instances of even greater delay micht be a(:iducea(;'
O

- of highly estéemed continenta) observatories. Yet in all these cases the distinguished
: f] €

Directors in ¢harge have had the assistance of able observers of their own nationality.
; 2

- and 1o one would think of calline ‘them to iscredi i
. regard to the delay of their public?xtipns, ac?ouut for dls cre ditable negligence in

-4, The Committee * consider it of great importance that the results of the obser-

‘vations of the moon and principal planetgs should be published as soon ag possible;
: : ,.

. omitting, at least for the present, the minor Planets and comets.” Ip veply to this 41
] R o -

. Astronomer must remark, that bearing in mind how diligently the moon " ang the old

planets were followed up at Greenwich. the Cap s
lanets y : the Uape, and numero 1bli
;r12%1f§é29 nfvitx; c_o_nil((ilereid thl;:m as aI;y; part of ’his duty, but u;rg::rredplslglillgin()bsoe;; '
i - -aes 1ot attempted elsewhere. The moon was certain] b “on & s
between 1862 and 1572, but mors i . > cortaily observed on 581 nichts

ween 1862 an 2, bu Te With a view to correction of the loned v
Jtslfere'lwa_s' chh “hope of its being so: far better determined by telggl?amﬁ(iie’ before
Alars was also observed on 178 nights at five oppositions during the c;arrlx)e gn?;i?}:i?

. . ,

but only to give an approximate ephemeri i i
. y ‘0 approximate ephemeris. correction to i L
~ equatoreal ObSGI‘V&.tIO[}S,' mide at the special desire of Sir G. Bz.ulilii}yl'e tﬁiiufitugf o ihe
Royal, for the correction of ‘the Constant: of Solar Parallax. The minor lanet o
.7 cowmet observations are far more , | o Lnet and
..1 % .. Previous publication is far more desirable, The Committee make ng mention of th
: , he .

urgently and ‘more frequently ‘called for and their

mass of Variable Star observations, which are, howeyer, niore fairly appreciated. ol
. . else-

"7 where; as evidenced by -the’ generous offer just e ¢
“ B . Kl made f . '. ' . ‘
. “hundred dollars out of the'noble American « Bf'uc; Fu'ndrign' Ztaggggggggz{oonf (K ? o
z -of. Astro-

nomical Seience,””. by Professor Pickering of Harvard College, the distinguished truste;
SHshed trustee

-+ of the fund, to assist the  Madras Astronomer t i i

. ! S e 0 publish } o { -

© . Variable Stgz-s, of the existence of ‘which the (E)mm;tée}fiologgt bel:zz;dsﬁﬂrf: “1())f
. o . . . ‘ ,4' '\ . . . ~ . K ’ ) . B e

.

5: .'I;he Cdmmittée reasoﬁably complzﬁn of ‘ttile v e gy e

. : - . . S L ery meac L L

t9 engble them 10 judgo. of the amount and nature of the work dor rtsi"lﬁitshsgsilslfmsal |
L . . A = .“‘!“ 15 3 1'01}1,
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the circumstance that the Astronomer has never before been called upon for, or autho-
rized to submit for their information, any detailed report, such as would furnish them
with the particulars they desire. - Heads of departments,. the minor ones especially,
are expected to be very brief and to avoid technical details not intelligible or inter-
esting to thé general public in their annual administration reports, and these are all
the Committee have yet had under their consideration. A totally different style of

" report should be furnished to the Committee, as soon as possible after the close of .-

each calendar year, and such a report would be just as unsuitable for the annual
administration report as that is for the requirements of the Committee. :

6. The Committee quote correctly from the Administration Report for 1888, that
the third volume, containing-the observations made during the years 1868, 1869 and .

1870 was also nearly ready for press at the end of 1888, Its printing was not,
however, commenced until April 1889.. Théy are mistaken in their reference to the
report for 1886, when they say, speaking of this third volume that—*¢two years
before. it was stated that considerable progress had already been made in its prepara-
tion.”” - This remark referred to the second volume, for -1865, 1866 and 1877, which

was published and distributed in October 1888, and not to the third as erroneously -

supposed by the Committee. . :

L 7. The Observatory Staff, about which the Committee naturally desire more
definite information, not suitable for an Administration Report, consists of eight
individuals. The first of these, the Government Astronomer, who has not only to
superintend and control the establishment but has also to turn to as a practical
mwechanic, optician and electrician, in addition to his astronomical duties, receives as
his remuneration Rs. 800 a month ; less than half the salary of the Meteorologist to
the Government of India or of many officers in the Educational Department.” When
Colonel J. F. Tennant, R.E., (now Lieutenant-General retired) proposed the establish-

- ment of a new Observatory at Simla; in 1873, he set down the commencing salary of

. its Director at Rs. 2,000 a month. . 5 ' s Ty

. The Assistant to the Government Astronomer comes next, ononly Re. 150 a
month ; .about half the pay of an ordinary assistant in any leading retail shop, although -
the only European aid on the establishment—The great need. of European help was

- warhly urged by the Madras Government so. long since 1862 and-was at once conceded

by the Government of India; a German being preferied as likely to be obtainable
at a lower rate than an Englishman. In despatch No. 17, dated London, 24th March
1864, this was vetoed by the Secretary. of State for India, upon the ground * that as the

Observatory had already existed for upwards of seventy years without requiring such

- aid it could not be necessary.” After repeated persistent support on the part of the

“Government of Madras, a small salary was granted to a son of the Astronomer, who -

bad been working without pay for nearly two years, and after his untimely death, the

- same was continued to a daughter of the Astronomer for mearly fifteen years. = More-

- recently, since Miss Pogson’s absorption into the Meteorological Department of India,

the grant has been transferred to the Astronomer’s wife, a convenient and suitable o
temporary arrangement ‘which will of course cease when the present Astronomer
retires. In -Col. Tenuant’s Simla scheme Previously referred to, the salary proposed -

for his assistant was Rs. 1,000 at starting, rising to Rs. 1,500.a month,

There are also six native Observatory Assistants;.on monthly salaries 'of from

- Rs. 100 maximum to. Rs. 21 minimum, whose duties are multifarious. " The first and
" second assistants have always been the observers with the Meridian Circle, though the

third and fourth have shared in taking ordinary time transits since ‘the observations
for the Star Catalogue were closed. The four junior. native assistants are fully °
‘occupied by the meteorological observations and reductions ; the daily code telegram - °

to Simla ; the regulation of time for the shipping and the public, by semaphore signals
at 8 o and 2 .., by gun-fire at noon and" 8 p.ar., by two electrically controlled
clocks about 4 miles distant, and by telegraphic timé-roll” sent all over Indig at 4 p.ar.
- daily throughout the year. ~They also copy out any minor drafted official correspond-

ence and local returns, and whgn timp permits, assist their two seniors in the prepara-
tion of " press-copy for the’ volumes. in hand. « As previously mentioned, three of the -
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junior hands‘were rendered practically uscless during much of the past year ; two by
long illness, one of whom since died, and a third, a most trusty useful man, was
removed by imprisonment and subsequent dismissal.” New mnative assistants require

~tedious training before they can be trusted alone with the most ordinary duties in an

astronomical observatory.

8. Progress of the reductions and publication of the Meridian Circle Star Observa-
tions of past years from 1862 to 1887 inclusive. o ' o

As there are just twenty-six subjects to be explained under this section it will be
convenient to employ alphabetical references for each as follows :— L

: (a) The Working Catalogue of Stars to be observed, contains the dates of all
the 51,100 observations of about 9,700 stars, made between 1862 and 1887. This

‘hag throughout been the Astronomer’s special care. . The objects selected for observa-

tion ecomprised all stars visible at Madras down to the 5th magnitude : all stars remark-
able for variability, colour, proper motion or any other peculiarity : comparison stars

- ‘used with the Equatoreals ; for observations of Mars in opposition ; of minor planets

dnd comets ; and zero stars for the A#las of Telescopic Variable Stars ;7 a special work
of the Astronomer, commenced at Oxford in 1852 5 continued at Hartwell in 1859 and

1860 and since 1861 at” Madras. The working catalogue also comprises as many

southern stars between the 6th and 10th magnitades and more than 120° in Polar
distance, as could be recorded, when those first selected were sufficicnt] y determined
by a minimum number of five complete observations of each object. *-

/(8) The Observation Note Books.—These are 61 in number, e'achVS% X 41

- inchkes. In them the observations of all objects were entered in pencil by the assist-
ant on duty, and also the means of the seven transit' wires and of the six circle

microscopes. - These books also contain the readings of the eyepiece micrometers ; the
observations for determination of the line of sight of the collimators, and of the

. corrections for index or nadir point, inelination, coliimation, run and flexure ; the run

corrections applied, and all notes made by the observers, often very curiously .

" expressed.

(¢) The index corrections for each year, extracted from the 61 observation
books (&), and tabulated on foolscap forms. . :

(¢) The run corrections for each year, sfmilarly tabulated on~foolscai) from the
note-books (4), with the mean values adopted by each observer during his watch,
usually half a month, but longer when one was absent on leave which nafives so often
require. , o ) . . . ‘ '

(e). Miscellaneous determinations ; such asintervals of the transit wires ; values

- ' of the micrometer screw revolutions ; results of observations for personal equation,
. flexure, &e. ' '

i (7) The Folio Day I;ooks, containing‘ the complet:a ‘reduetion of all the obser- .

- . vations recorded in the note books (6). As far as possible these reductions were

ordered to be'made throughout by the assistants who took {he observations. It was

- their duty torevise them most scrupulously, but the errors detected by the Astronomer

in the course of compilation of the results of the first nine Years, up to 1870, were so
numerous and tedious as to have retarded publication to less than half the spéed hope-

- fully counted upon before they were found out. Of the two observers coneerned, one

g;«;ddin 1873 and the other soon after retired on pension and is now imbecile and quite |
md. ‘ ' : -

- These original reductions of ,observations made with the Transit Circle are som- -
pleted for all the years 1862 to 1887 and furnish the material for the final catalooue
of stars. Meridian observations of the meon, Mars, and minor planets are also to be
found in these twenty-two folios. They are bound in red. cloth, each containipe the
results of one year’s work except the last, which includes the reducticns fr0m°18§4 to

1887, when completion of the stars previously observed was only required and exten-

sion.of the working catalogue (@) was avoided as mich as possible. _
(9) Duplicate Folio Day Books; being copies throughout of the twenty red

- Folio Day Books (f) of original reductions. ~These are bound in black. cloth for

distinetion an_t} are reference eqpies, for the Astrpnomer’s special use; no alterations



/
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:ne made in thom by any one else. They have been carefully com'Qared with the,
?eetlingrir?r;r?:lsuz /) and 'Yare ycoxnplete for the same twenty-six years. . lhet onlyvhtyge;'r-l -
ence between the originals ( 7) and these duplicates (g) 1s 1n the foot ‘noles, b“ t;1.0 oo
the former were entered by the native observers in their own peculiar stg. e, tlfl in the
latter have been revised and made more intelligible by the Astronomer, direc hmr{]d be-
note books (b). It is very desirable that these carefully revised fair copx(;:s}s ould be
ultimately'_deposited in safe custody in England for future reference, and the opm‘mtlf
of the Committee as to their most-suitable destination when done with here is respec

fully solicited. ) | . .
actions.—These were” calculated throughout by means of ™ Desscl's
Refrcgft)iol:e{l’rc‘:zzg modified and cxpanded. (4 | ppendiz o the Greenwich observalions,
1853).”—on forms uniform in size with those used for (¢). . : ,b
Y r Constants.—The constants for every star observed were computed by
the usua?ffrtriuge of Bessel, on printed forms, 9% X 7.5 inches, adopting thedqo-etf};--
cients of Professor Peters, (Numerus constans Nutationis) and\the mmitl on used in the
Nautical Almanac. The approximate places assumed for their caleu atm{: zveretngnr
enough for giving reductions to mean position with sufficient accl_lracy,h uA not_for
extr;cting the precessions from them correct to the fourth decimal in ngl 'tl- scens}ion_
and the third in Polar distance. The {&gtronomer has therefore to re-calcu 1(;te, W 1en
the ¢ Catalogue of Mean Positions” is in hand, all precessions and manyf of the secular:
variations with more precise positions, taken from the oStar Ledger (p) for the iegrfm
~ which they are required. Those for all stars within 13 of the pol~ are recomp(il e ; (t>r:
each year of observation ; others for some intermediate, year, and these areﬁxﬁ uce A o
the required date by means of the secular variations. The Constant Forms fill twenty-
six cases, one for each hour of R. A, }Vlt}} two extras for clrcurpl_)olar stars. Any error
detected in one of these forms necessarily involves complete revision of all observatn'ons
" made of the star to which it refers, and these 50 far have been dxstmsmugly numerous.
and the chief source of delay in the preparation of the past three volumes. Unless
sworked in duplicate and compared by a third party, so as to prevent collusion, SlQl(:h»
calculations by natives are unreliable. - Whether the similar work of the successors of
the two old assistants.will prove more accurate remains to be seen. o

motions adopted were taken from the two lists of the late Rev. R.
‘Main a’};l&e (?;gpl(:; his successor Mr. E. J. Stone, published in the ¢ Memoirs of the

Itoyal Astronomical Society,” Volumes 19, 28 and 33. Those for a few southern sturs ~

) ' gue 80),” and for others not-
taken from Mr. Stone’s . ¢ Cape Cafalogue of Stars for 1830,” and for. ot
;Y)il;;}d‘i:l‘iheSé authorities from the most recent Greenwich Catalogue in which- they

occurred. . ; Lo L
() The Reductions to Mean Position were always computed from the Star

Constants (¢), combined with the A, B,C, D given in the Nautical Almunae, except.

for stars whose apparent places were given in'that work, when. they were obtained
from it. In these, as in all other calculations, the numbers were carried out to one -

* decimal place beyond that used in’ the-reductions, so as to ensure, as far as .p‘O(SS,ible,
arithinet?cal ,’ acegracy in the final figure :—It frequently happens that a discordant

. observition s rendered satisfactory by the detection of an error in its reduction to
mean place. ' ' '

(L) The Adopted. Mean*l’os'itibns of all stars used for Clock and" Meridian

Corrections, were taken, whén given therein, from the ‘Nautical Almanac for the year

" of observation, without alteration except in one case, viz., 51 (Hev.) Cephei; to the.
g{ight Aséensian of which a correction of -4 2:49 seconds was applied up to the end of-

0. The need of this change was satisfactorily confirmed by the R. A. given in the
%\E 11'2. fbr1?1871'.;; The adopted positions of Meridian Stars not in the N. A. were

brought up from the ‘ Cutalogue of 164 Stars within 6° of the North Pole” in Vol. .

X VI of the © Radeliffe. Observations,” by the more exact method of calculation neces-
. sary in all such cases. A o ‘ ; R

: I) Determinations of -the Line of Sight of the Collimators, were extracted

from the note books (&) on foolscap forms uniform with those used for (¢).

Y I4

i i

o e S
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- given in the R. A. S. Monthly Notices from 1887 and in the Nautical

\
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v (m) Inclination and Collimation Corrections.—The readings of the eyepiece
micrometer for coincilence of the dircct and reflected image of the centre wire for
determmation of the inclination correction ; those of the same micrometer upon cach
collimator, and the deduced inclination and collimation corrections were collated from
the note books (6). Due account was taken of diurnal aberration and the interval of
the centre”wire from the mean of the seven in determining the collimation correction.
The eyepicce R. A. micrometer was sct to the nearest tenth of a revolution so as to
kecep the ‘correction conveniently small for application.

(n). The Meridian. Corrections, whenever possible, were found from transits
of circumpolar stars above and-below the pole. When owing to éloudy weather, only -
one such transit was available, the observation was combined with that of the 13\»’95(:'
standard south star recorded and the place of the polar star was not carried out as'an -

.« independent determination of its position. - The Meridian Corrections thus found are

entered in the two Day Books (7aud g). The form for working out these corrections
is on foolseap, uniform with (c). . :

‘(o) The Clock Corrections, Rates since last observing night, and proporti
adopted Rates for the night, were similarly collated on .for?n’s lTnitzorm \%t?lp ?;‘).lonfj‘l}lljé
mean sidereal time for the mean of the correctigns and the adopted rates are entered -
in both Day Books, in line with the other adopted corrections, before the first observa- -
tion. The standing ordéf was always to observe four clock stars and . more if conve-
nient, but on unfavorable nights three were accepted as sufficient, rather than trusting

_ toan interpolated correction or rejecting the night’s work.

(p) The Tedgers of Separate Results of each complete Observation v;ere picked

~ ‘out from the original red Day Bogks (/) by the first nutive assistant, the skeleton

form of stars and dates being previously prepared from the entries in . the Working
Catalogue («). These manuscript ledgers were revised by the Astronomer throuzhout °
by reference to the black Day Books tg). The press copy was then made by axciothel"
assistant, the flexure correction being applied to the Polar Distances, and the proofs
were read by the Astronomer. The ledgers are now ready up to 1854 and the press .
copies up to 1883. Estimated magnitudes of stars less than the 6th- magnitude are
given in the ledgers, as also the initials of the observers, ' T

() The Catalogues of Mean Positions for each year are constructed by the
Astronomer only. The magnitudes of bright stars included in Prof. Pickerin&’s
" Harvard Colleye Meridian Photometry” or in Dr. Gould’s ¢ Uranometriq Argenting”
were preferred to any estimations of such stars by the assistants, but for all fajuter .
stars, not found in those works, the mean of their estimations is taken. The values
thus found are’ fairly approximate to the Astronomer’s formula, deduced from his
unpublished photometric measurements, made between 1853 and 1856, of the circular
apertures with which stars, selected from Argelander’s Zones and carefully estimated
comparison stars of telescopic variables just disappeared. Calling such apertures,
expressed in inches and hundreths, * Limit of Vision” the magnitude of any star i;;
given by the formula :— ‘

Magnitude = 9-2 + 5- log. (Limit of Vision.) :
This formula, as also the ““ Ephemerides of the Magnitudes of the Minor Planets,”
)

Supplements from 1859 to 1866 ; besides. those of the Variable Stars, first gilvrgznli)w
the present Madras Astronomer from 1857 to 1862, were all based upon the light mtif)y
between successive magnitudes beinig 2+512 and . Prof. Pickering also aceegted this - -
very convenient light ratio in commencing his ¢ Phofometric Researches.” detailed
4n Vol. XI of the *“ Aunals of the Asironomical Observatory of Harvah’i “Collegr.”
The Madras estimates of telescopic stellar magnitudes Were'made, as néarly asgtl.le'
observers could estimate them, in accordance with this photometric scale.

" The Star references, Magnitudes, Mean Right Ascensions and Polar Di .
.and the Mean Dates, are all werked Qu% from theooriginal M. S. Ledri(;ISQZfD]SSeta::f:é
Results (p), and the Precessions, Secular Variations and Proper Motions fro?n the
Star Constants (7). In taking out these last, for the right .hand ‘pages evéry mean’
positipn is checked by ‘the adopted place used for thg calculation of the Siar Constarts

°
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s ing out and is a severe check upo .
i ion. as well as in copyng out ¢ : eck upon e
pre\’lousTS}tlepS ::cfgiic;ﬁ:t“;ezmlar ‘variations and properd motions are aga . P '
' ; ¥ ’ A r . '
:;?tr}l; the Stzrp(}onstants (¢) and the .fo.ot potfastgzel;\r :sz L epured it the Sopaate
. | g Mean Positions:are ‘ he Separate
: 1t '];he S ;t:z}: %‘xl'gso(:)fing through the press and are consequently now only p
. Results for g : :

1870.

a b

(f),

' ' o . - ven by the Madras Mean
i 18836 ) The Corrections to the Nautical Almanac Stars as given by the Madras Mean
s e )

’ 'y .' .y ¢ t aQ tlme.

T y ' ‘ ' ‘ ized the -
t) The E rrqta——paihfull numerous before the Astronomer had realized tl
( b g

, : e
' 1], it 1 d, bLe fewer as the more recen
naceu istants’ work—will, it is hoped, ewer as the o recant
e tion (;:fe;illf (ﬁi a(s)?;;z?of final -révis’ion_ when under -publication. They
gigﬂﬁgf; Swatched over by the Astronomer as they turn up. |

ic : fentific
' The Introductions of so many astronomical volumei1 aretlexgl.)l?fggg rz?ii];s e
eatises, £ 1'&10 interest to those who want the work more tdm} the lucubrations of
ety }I‘h'ese are strictly confined to the matter contained 1n tne and
- the wrter. { ) d to - / "
as brief us possible. : L o .
made ) ‘The Distribution List, requiring continual small but important altera’cloh )
e - ] : ‘ | i
is ﬁecéssvarily the last step before the issue of each volume.
i

(w) The Correction to Assumed Latitude is undoubtedly considerable, probably
- (w) :

. final
bout 1 second ; but its discussion will be much more readily managed when the
about 1 se ! : tion. | o .
\ is undergoing preparation.. - rele. i :
.(.Jatélogu? y T bestigation‘ of the Errors of Division of the Circle, 15 ?.taSLQEg;B:
) Thet ntY which there seems but little hope under preseut 0110?“‘!1, ble to
acc_OmPhShmen O’k on hand and so smalla staff no time has yet bec}a)n av:_l dt S
‘With st(;)' 'xgmc}llb‘;’:z’ery quesﬁonable whether such a work should ever be entrusted to.
. attemP 1. . Lo

i bservers and the Astronmomer certainly cannot undertake it.alone at the
_ native 0ODS e s : o '
present e talon ‘ h 1876 —This will be commenced as soon
tinal Catalogue for the Kpoc — 1t , )
‘ o fon E l;1(:11\1'311%:1geogusly when the mean positions for- thg ye_e;tr 18;51%2(;0?
as possible, most star reduced to the mean Kpoch 1s a step towards 1ts comp fte;;
'pri_qtb; a!xlxg ?rfezfizriymprobable that it ‘may be ready for publication very soon af
1t 18 by'L ‘ Co

i imi rolumes is completed. © - = 7 .
"th t of the eight prehmmary vo o
N fk © :ons and Secular Variations for 1875, for the final Qafalt:o,iiue. -
' ,(’5 Erecess! iently proceeded with as soon ‘as the Catalogue itself (15 a2 eiré ;r
These may s g;ﬁve: quaxzcer of the Star Constants were calculated for the Epoch 1870
?ﬁizdl’a:;:tg lerlay-){)e considéred as already well advanced. ~ :

9. Ttis most desirable that the Star Catalogue should be completed by the
CTti

t ¢ who initiated it and who has throughout superintended the observations
Astronomer , ,

hich it depends. Should broken health or enforced retirement oompelhxmto
upon which it depends,  Bhould oroken Redt OF B em!
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~ Tequire six more ' miscellaneous vo

. Ooiii—dated 21st October 1890, No. 706, Publis. -~

e 'I}El'ﬁ:ﬁ_;fo'.'the‘ Sebfefglry “to’ the. é.dx;erm'néixﬁ‘_‘of' Ind;a,

e 1n reply to your letter, No. 408—29-8, una'eg date 31st Ma
-~ " to ehclose a report by Mr. Pogson, the Madras ‘Astronomer, affording full information
. - ‘in‘regard to his staff and the work'in-hand. - - - o0 - ST T TR .

- arrive at-a proper conclusion on details  unless these

- sought and obtained from the Government which
*  is responsible.. - o s e

-8 T'am dirécted". to- s

- ing the observations made b
" manner.- He was not, how _ ]
. mow brought against him by the Committee; it is* T am to observe, only-yeasonable - -

~ that .the year 1884, when certain difficulties; or what appeared to him t5 -be such, -
... were removed by Government, should be regarded : c )
. from that year, five volumes of observations have b
7 the Government. is unable to admit th
" discreditable ” to its Observatory, - Tt i
. -in the issue of the’last volume of ¢«
" -which, I am to add, has-reached Governmen
- 2Tth August. . The-cause is, -however,
_-Excellency in. Gouncil can co

“Astronomer-and.the disorganization of the small and not altog

~ .. 4. In the fifth ‘paragraph of. Mr. "Pogson’ :
- Committee have fallen is pointed out ; 1t seems not improbable that -had the facts -
- been understood, the strictures made w ¥ S

| o ,é.ﬁo'n supplied to them
- rest with itself. o

‘e -

21st. ‘Oczonen 1890, -Nos. 706; 7064, Pupsic, - - -

- -

- .»:,'qiiit’India before this is,ach;nplished, it .would be eciuablly:'_a.('lvah'taged'u's fto',G'(:)‘ven‘i-,
. 'ment, -to him, and to his successor, that he should be 1
-tion -of the Catalogue and" of his ‘own observation

- Indian Observatories Committee. | o

Do

—— sy,
- . .

L .

. -

A COPjY‘ of the Governlﬁent:'Astronbmer’s letter Wﬁl be fdfwardéd f_o the 'G;)vém..
" ment of India-with thé following letter, -~ . . . L

et o ss 5 PB.PRICE,
| o S Chief Secretary.. :

.". - -

tc ,Réveniié aﬂd Agri&u]tural ’
o~ Department, dated Forf; St‘._Georgg, 21st October 1890, No. 7064, Public;

y.1890; T am divected

- 2.In the opinion of His Excellency the “Governor in. Council; Mr. Pogson’s
‘answer to the strictures of the Indian Observatories:

Cam : : an Qb Committee is- satisfictory, and I
- .am to submit that calls for explanation should préced

e censure. - The Goverriment has

- all respect for the judgment of the Committee so far ‘as the purely scientific' side of |
any- question is concerned, but:it is obvious that gentlemen xitting in London cannot
rrive : ; less are beéfore them, and the Com.

- mittee -acknowledge .that the report on which their remarks were passed did not

contain suflicient material 'to enable them.to * form - '

( su ] 1 to ena them n any definife opinion.”  Ip these
+ circumstances,” His Excellenéy in Council considers :

that’ the severs eomments in the .
Resolution of the Committee might well have been deferred until explanation had been
Mr. Pogson serves -and to which He .
, ay that there is no wish to extenuate -the ‘remissness of ' -
Mr. Pagson in the-past ; there is no doubt that he was'greatly to blame for not publish-
y his predecessors and himself in a punctual ang, methodical

ever, the only one in fault; and in considering ‘the charges

as the'starting point.

¢ been published by Mr. P
at such’ a result.-is to be T
s true that there has been a
Meridian .Cirele . Observation

Reckoning
ogson, and-
egarded ‘as “very
0 unexpected delay
. s of FixedjStars',”

t sinee Mr. Pogson.wrote his letter of the
-sufficiently shown by Mr. Pogson, and His .
nfirm : thé statements in respect. to the illness. of the -

ch'er‘e&iciel_nf staff,

. ‘

s-teply, an . error into which the

ould not have been penned. ~ . .
- 5. In respect to the complaints f‘bf the Cdr‘dini‘tfée;'i'é‘garding‘ the ﬁleagre iﬁfoﬁﬁ'—* -
3 the Government considers that the respensibility for this mygt =

allowed to complete the publica- L
ons and. researches,” which would - - ;
,lumes‘, in, England, under the supfzrvisiog‘ of the .



o

10 - .."  -2ler Otromen 1890; Nos. 706, 7064, Fontic.

, The yeirly administration report is, as the Astronomer observes, ‘necessarily |
restricted in length and devoid of technicalities. ‘Instructmn‘s.should‘have been given
to the Astronomer to prepare an. entircly separate report,” suitable for submission to..
the Committee ; but the necessity for this was overlooked, and the usual administra-.

- " - tion report was forwarded to the Government of India ‘without remark, and scems
.- to have been sent to the India Office under cover of your predecessor’s letter, dated .
- .29th October 1889. - - A Do e T L
" " In future, care will be taken to supply a full and clear report for the igformation

_of the Conimittee,.and I am to- suggest that the yedrly administration report may be . -~

simply recorded in the Revenue and Agricultural Department. . o
* - 6. Next:- with reference. to the poinf discussed in the fourth paragraph of.

" Mr. Pogson’s letter, T am directed to state that, while the soundness of the advice of the
Committee will not be questioned by this Government, 1t is considered that .the order

" of publication of past results should be left to the discretion of Mr. Pogson. The long
experience and high repute of the Government Astronomer afford sufficient guarantee

_ that his views-on such a_question have, at any rate, much to be said in their favor.. ”

 The Government, however, founds -the present recommendation partly: on general

~ grounds and partly on knowledge of Mr. Pogsbn’s idiosyncrdsies of character. -

" Mr, Pogson_has, for more than: thirty years, worked on his own lines, and so long as the
observations of the past are published, the Astronomier who has made them appears
in some respects the best judge of the order in which they should be brought out.

- “However this may be, thé course -which will lead to the most rapid and constant -

_ publication is, in the opinion of the Governor in Council, the safest to adopt; and he
is confident that the most satisfactory results will be obtained from-allowing Mr. Pogson . °

.~ - . absolute freedom in this respect. R S . S
' ~ 7. In cohclusion, I am directed to invite attention to the last paragraph of the
Astronomer’s- letter.  Mr. Pogson is'now aged 61 *years, and his tenure of appoint-
ment ‘has been extended to the end of March next. ~ The Government is not at
present prepared to state” whether any further extension is likely, but in-view of .
- * Myr. Pogson’s advancing years, his early retirement is certainly probable. His

" Excellenoy in Council would, I am to say, be glad to accede to the suggestion that -
Mr. Pogson should. be permitted, after retirement, to complete the publication of the ~*
Star Catalogue-and the observations made during his directorship of the Madras
Observatory. In‘the eyent of this proposal receiving. thesanction of the Secretary of

State, T am to add- that this Government would recommend the continited - payment:
of the honorarium now -allowed to Mr.- Pogson on completion. of each volume of .

. obsg:vationsz at the cost of Provincial revenues.” e . .
D R : 1. F. PRICE,. .-
P S A Chief Secretary. .
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- Mr. Pogson, Government .
Astronomer.- .

Forwardmg to the Government of India the'

_ report’ of — with reference to the Regolufions of

the Indian Observatories Committee on his report -
of the Madras Observatory for 1888. -
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= LeTter—from o 1 . . ‘
- Tae CHIEF SECRET{RY 7o. TaE GOVERNMENT o
: . - | FORT ST. GEORGE,
- To ' I

., Tue.SECRETARY ro |

*.SIR,

In reply: to yéur letter, No. ‘40 29;8,' under date 31st May 189l0,. I am:
~directed to enclose a report by Mr.. gson, the Madras Astronomer, affording

. A - \ﬁ.\ full informayion i,ntegard to his staff ai] the work.in hand. - o
B A \ \/ 2. In the opinion of His Excellengy- the G'rovernor:in Councif, Mr; Pogéon’s

submit that calls for explanation -shoul¢ precede censure. The 'Government has

e R W -
| o ‘ of any question 'is. concerned, but "it isobvious that gentlemen sitting in London
- S ~ cannot arrive at a proper conclusion -ondetails unless these are before them, and
o - the Committee acknowledge . that the rport on which their remarks were pa,tssed
..~ did'not contain sufficient material to enible them to “ form ang definite opinion.”
" .In these circumstances, His Excellencyin Council ‘considers that the severe com-
ments in the, Resolutions of the Committee might <well have been. deferred until

oo S o -explanation had been sought and obtained from the Goovernment which Mr. Pogson'
: \} T - .~ .serves and to which he is.résponsible.” | . I

: 3..I am directed to say that there?iié no wish to:extenuate the remissness of
. Mr. Pogson in the past; thére is no doubt that he was greatly -to -blame for not
- publishing  the observations made by his predecessors and himself :in: g pimnctual

"and methodical manner. He was Tot, however, the  only one gt fault ; and in

. observe,.only reasonable that the year ]1884,. when ‘certain :difficulties, oriwhat
- -appeared to him to be-such, were removed by Government, should be regarded as

result i3 to.be regarded as ¢ very discreditable . to

‘Government since Mr. Pogson wrote his letter of the 27th August, T
" - -however, sufficiently shown by Mr. Pogson, and ‘His Excellency in Council can

organization of the small andige 1751 R

~ Committee have fallen is ‘
- understood, the sbricture&w‘ould not have been penned.

) 5 . , . . N : ) Lo
. . . . . v R S - .
. L . - B L . . . L N ) KPS Lo . .
.. . . . N N
d . . N . N - . A . IAR SRR "
- . ' .o . . N s Yy

r{ >. 4 | .

answer to the strictures of the Indian Qbsérvatorie§-is satisfactory, and I am to -

considering the charges now brought, agdinst him by the Committee, it is, T'am to

the starting. point. Reckoning from- that year, five volumes of observations have -
~ been published by. Mr. Pogson, and the Government is unable to admit that sueh a

} le” to # Observatory. It istrue -
.. that there.has been an unexpected delay .in :thb 1ssue of the"last volume of |

"+ “Meridian Circle Observations of Fixed Stars,” which, I am to add, has-reached
hecause is,".

i

all respect for the judgment ¢ .ne Coamittee so far as. the purely scientific sido:

confirm the statements. in reSQQP;i‘%Q illneés‘of -the Astronomer and the dis-:-
cient s : VRS ’

4, In the fifth para raph of Mr. Pogson’s reply,_akné:t"akeinto Which the -
; 1t seems not improballe that had the facts been:: -
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5. In réspect to the reasenable
meagre information supplied to theuw,
bility for this must rest with itself. -

The yearly administration reportis 'as the Astronomer observes, necessarily

l']&infs of the Committee regarding the
E’royernment considers that the responsi-

~restricted In length and devoid of tehnicalities. Instructions- should have been "

given to the Astronomer to prepare arentirely separate report, suitable for sub-
mission to the Committee ; but the.neossity for this was overlooked, and the usual
~* administration report was forwarded tithe Government of India without remark,

and seems to have been sent to the Inlia Office under cover of ‘your predecessor’s
letter, dated 29th October 1889. : C

", In future, care will be taken to supjly a. full and clear report for the information
t the yearly administration report may be

-of the Committee, and [ am to suggést t
‘simply recorded in the Revenue and Agicaltural Department,

guarantee that his views on such g qucfon have, at any rate; much to be said in

. their favor. The Government, howeve}founds the present récommendation partly
ledge of Mr. Pogson’s idiosyncrasies of

on general grounds and partly on kno )
“character. Mr. Pogson has, for more tjan thirty years, worked on‘his own lines,
‘and-so long as the observations of the Djst are published, the Astronomer who has
made them 755t some‘respects the best jidge of the order in which they should be
“brought out. However this may’be, tipy course which. will lead to the most rapid
and constarit publication is, in .the opinpn of "the. Governor in Council, the safest
~td adopt, and he is confident that thefmost satisfactory- results will be obtained
from allowing Mr. Pogson.absolute free§m in this respect. :
- 7. In conclusion, I am-directed to i
Astronomer’s letter. Mr. Pogson is njw aged 47 - ears, and his tenure of
appointment has been extended. to-thefnd of, nextAIarclt - The Government is
not at present prepared to state whethelbny firther extension is likely, but in view
of Mr. Pogson’s advancing years, his e: ly ‘retirement is . certainly probable. His
Excellency in Council would, T am tosqf; be glad to accede to the suggestion that

Mr. Pogson ‘should be permitted, after Btireme

 the Star Catalogue and the observationshade during his directorship of the Madras
Observatory. In the event of this propdia ivi , ;

of State; I am to add’ that this Govéliment would recommend the continued

v_‘pa{men't of the honorarium now allowel) to Mr.. Pogson on completion of “each-. |
. 'vo .

ume of observations, at the cost of Pr?vincial revenues.

e 3 oo - 't I have the honor to be,

N Sir,. - ,
Your most obedient servant,

9 Sl

Forr Sr.. Grorgr,
. October 1890, -

i, e

vite attention to the last paragraph of the

ik Saretay,
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. PUBLIC DEJRTMENT.

Rmnethe following papers:— = - )
Orper—dated October 1890, No. - Public. L - ' -
. A copy of the Goverriment Astronomefletter will be forwarded to the Govern- B
. ment of India with the following letter. ) . L. - _ S .

. . ' - Chief Secretary. . - ‘
. . N a. o ' - .- i A
[o . - , - _
. N ! .. , \. . ) .
I R . ’ . ’ "




444444

“," o (/") - Jhe : end %.‘/(/W%{M % W&OWM »:, BRI
*Z"sz %ﬁzﬁm u:éﬁaf,%//' . »
1 T e |
dedyors wore s by oo Ny tanencer Dwiphioil, 4 sofersnce
¥ e Huok Dy ot (7:) T gt eofer ol e

¢

ey T AT Fh flowsne: sonsiliast AV
pflocslo A T Ot Detamees | wust T forns W?W | {

| :(me W%;@Mf: u/zyj »74/%" 19805 . 54Wm7@ a
of Furs s Do T (1 mmgnitirte: e “@/W@

o %Mmm wtoo T iuilisls of T staermiors




o g
P T
T < s

-
;

A Ootoser 1890; No. , PusLc.

R it S AT NI NN ™ A SN NI I

B e

b Lo
I

. GOVERNMENT ‘OF MADRAS.

o

. PUBLIC DEPARTMENT.

~ . e

Reap—the fbllowing papers :— - ,
* From " J. W. P,MUIR-MACKENZIE, Esq.,' c.s.,. OUnder Secretary to the
27 Government of India, Revenue and Agricultural Department;, - to the
Chief Secretary to the Government.of Fort St. George, dated Simla, the
31st May 1890, No. 38 | , |

595’ Meteorology.

- I am directed to forward copy of a despatch frc‘)m' Her Majesty’s Secretary of
State, No..28 (Records), dated the 29th March last, and of its enclosure, on -the
subject of the report-of the Gevernment’ Astronomer at Madras for the year 1888,
and to request that when the report required of Mr. Pogson is forwarded the
Government of India may’be favoured with the views of His Excellency the Gov-
-ernor of Mudras thereon. ‘ : ‘ S

* EXCLOSURES. -

Deépatch from Her Majesty’s Secretary of State for India, dated London, 27th March 1890,
S - No.28, (Public, Records). L : s

: I forward herewith a copy of the- Resolutions of the Indian Observatories Committee -on:

" the reports of the Government Astronomer at Madras and the Director of the - Government

Observatory at Colaba for the years 1888 and 18&3!). respectively, forwarded with your

- Secretary’s lette.r, No. '?}%Z’ dated 29th October and your Meteorology (R-and A) letter

dated 17th Sepiémber 1889. 1 desire to call Your Excellency’s attention to the opinions .
expressed in Resolution 1. - ‘ .

9. I request that Mr. Pogson fnay submit as soon as possible the detailed statement*
. required by the Committee, of -.the staff
employed and of the progress of the work of

. " @ See Resolution 2. _
~.publication of the volumes of Star. Observations.

Resolutidﬁs of the Tndian Obseryatories Committee passed at their Meeting on 1890,
L February 27th.

With reference to the report of the Director of the Madras Qbservatory for the year

S oosss—

~ (1)? The Cominittee regret to find that the publication’of the volume of Star Observations
" at Madras has proceeded so mich more slowly than the Astronomer had led the Government
" to expect, and they would urge that every effort should be made by the Astronomer to hasten
. . the preparation and printing »f the succeeding volumes. 'They consider that the long delay
- - in publication is very discreditable to the Madras Observatory. They also ‘tonsider it .of
- great importance that the results of the observations of the moon and principal planets should

- be published as'soon as pussible, omitting, at Jeast for the present, the observations of minor
" * planets and comers. ’ ) ' '
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. "several months back. - ; o _ SR
' 9. The Committee next- say—*“ they consider nhat"thg long delay in publica- .-
-« ‘““tion is very discréditable to the Madras Observatory,’'—i’e., to the Astronomer, "
- and this would be undeniably true had the delay been due to neglect or dl‘l‘_at?r;gesg T
~"on his part, but such has most certainly not been ._’tl;e_‘.c‘:ase.. Publication of astro-.
“"nomical results was only rendered possible by His Excellency Sir M. E. Grant-
- Duff so recently as April 1884, and in the same year appeared the swall volume qf
7 «Telegraphic Longltude Determinations between Madras and ,elgh,t oth:erl' stations, . s
- * made between the years 1870 and 1875.” - if the Astronomer’s hope and intention s
- upon his arrival in India in 861, of bringing out an-annual volume had been |-
“feasible, there would mever -have been any arrears beyond.:those left by his. .. -
~ predecessors ;, no inconsiderable amount, but chiefly. consisting of . magnetical .and .
- . meteorological results between 1841 and 1861.- -Qf these. arrears; ope:\"ql‘u__r'n‘e_pf’q
v ‘Meteorological Observations and anotber of Magxix,etx_cal ,Qbsem(at}ons,'g;}qh c?_nt'am-;:._‘ ,
©% " ing the hourly records made. between 1851 and 1855, were published in 1874 and -
-7 1884, respectively. Lo TR SR N P

~ &

© . mmOcropes 1890, No. ; Punc.

e

~ o~ e

-~ (2): The Committes would recornmend that the Astronomer should be directed to lgive
" ‘more precise statement of the staff employed and of the progress of the work ip hand, as from
". his meagre report, it is difficult to form any definite opinion as to the amotnt done in ®he
year.. All the information given is contained in four’ lines, and as regards. the third volure
- of the. Star Observations it 18 confined to the statoment shat the volume was nearly ready for

press, whilst in the report for the year 1886, two years before, it was stated that considerable

_ progress had already been made in its preparation. -

~ tary to Government, dated Madras, 27th August 1890..."

+~ " I have the honor to submit my reply with reference to the ‘communication L
"herewith - returbed, from the Right Hon. the Secretary:of State for India, Public. p

‘Records No. 28, dated 17th March 1890, and the Resolutions of the Indian Obser-

vatories Comimittee . passed at their meeting on 1890 February 17th, together with -
the detailed statements called for thegeln. E ol S .

’

1. "The Committee’s report commences by expressing regret ‘‘that the pub-

¢ lication of the volume of Star Observations at Madras has proceeded so much more - -

“ slowly than the Astronomer had led the Government to expect.” This implies

“that the Astronomer has deceived Government by holding out false proAmises,v_whic}.lv‘
- is a most unfair and mistaken assumption.. No one can regret, _so’chh as' th?v R
Astronomer himself the inevitable delay, but it is due to casualties, quite unfore: R

‘seen and beyond his control. It must not be forgotten that underthe extraordi-

‘pary wrrangement of payment by results for the publication of the pz.;s’tg)bs‘eva'atious,‘ e
such delay means not only disappointment and regret t&-the’ Astronomer, but also - -

pecuniary loss, and both Government and the Committee may feel assured that
had it beerd possible, the volume

..

i‘T R ?OGSON;@&({-, C.LE.;. Government Astronomer,’ to the Chief Secx'e4‘;__

in hand would have been comp'leté’d‘axi‘id circulated - -

B i T S IV U ORI O [UIVIRIUN - RN
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; ’The first of the new series of * Meridian Circle Observations of Fized Stars,”
: corftaining 5,344 complete positions recorded in the years 1862, 1863 and 1864, was
S ‘issued in -April 1887. A second volume, containing complete positions of 7,133
: - stars,-observed in 1865, 1866 and 1867 was distributed in October 1888, and a
. third, giving 5,496 more observations, madé in 1868, 1869 and 1870 is now just
ready for issue. The long delay on this last occasion is attribucable to misfortunes
of a nature not likely to recur. Illness of the Astronomer during the first half of
1889 was a serious and most unexpected interruption. The long continued illness
of two native Asgistants, one of whom died last March and the other has only
partially reqovered, and the dismissal of another after conviction on a charge of
- cheating at an.examination (of which he was entirely innocent) caused further
. unavoidable inconvenience, 'as may be well imagined when 1t is borne in mind that
. the ordinary duties of the establishment, including meteorological records and
{#* . .. .reductions, code messages fo Simla, time signalling five times daily and all minor
-~ = “office work, have to be perlf?med by six natives only. The last and most complete
. block to progress was.due to the necessary dismounting of the Transit” Circle, -
: .collimators and sidereai .¢lock, at a-few hours’ notice, in consequence of the...
' threatened collapse of theiroof of the transit room. This occurred last N ovember, °
+. and the instrument has $inide nidergone extensive cleaning and repair, before and-
- since its restoration to .its usual position. English astronomers, who can avail
. themselves of the services of experienced workmen, superintended by  eminent

e iy 1 e

. - ordinary native mechanics, who not only require to be shown what is wanted but- .
" also how it is to be done, and that the continual personal supervision of the
-7 Astronomer is indispensable if the instructions given are ever éxpected to be.
o faithfully carried out. o : .

-

ar ey 3. A few comparisons with the proceedings of other public Observatories may
-7 7. be well made hers i reply to this severe censure of the Committee. The Royal
©=-7 . Observatory, Cape of Good Hope, during the long period from 1833 to 1870
" published only one volume of partially reduced observations made in 1834. Yet

" the!Astronomer received high honors and a liberal private pension in addition to
- his. service claims, and his delay was never ‘pronounced “ discreditable.” 'The
‘Williamstown Observatory, started in 1853 and subsequently removed to Melbourne,
..., only commenced its observations of stars for catalogue purposes in 1861 and its
. first volume appeared in 1869, The Naval Observatory at Washington was started
. . 1n, 1888, but _its first observations of stellar positions, dating from August 1838,
._-were not printed before 1856. The second edition of its great catalogue of 10,658
... . stars, under observation from 1845 to 1877 appeared in 1878. 'he.last volume of
. ..« the Astronomical Observations made at the Cambridge, Observatory, recently
- =" published this yéar; brings up the arrears of that institution to 1869 ; and many
-+ - other instances of even greater delay might be adducéd of highly esteemed con-
. . - tinental observatories. -Yet in all these cases the distinguished Directors in charge
. have had the assistance of 'able observers of their own nationality, and no one
.. v would think of calling them to account for discreditable negligence in regard to
" ¢ the delay of their publications. ' I

-

R _ _ JOSI S—— .

.. ‘4. The Committee * consider it of great importance that the results of the
- “*“observations of the moon and principal planets should be published. as soon
- . ‘tas possible, omitting, at least for the present, the minor planets and comets.” . -
" Inreply to this the Astronomer must remark, that bearing in mind how diligently
-~ the moon and the old planets were followed up at Greenwhich, the Cape, and
- .. numerous other public observatories, he never considered them as any part of his
. duty, but preferred striking out fresh lines not attempted elsewhere. The moon
e " Was certainly observed on 581 nights between 1862 and 1872, but more with a-
AR hviewft“c_). correction of the longitude, beforg there was much hope of its being so.far .
_better: determined by telegraphic means. Mars was also observed on 178 nights

" opticians, can form but little notion of what it is o have such daties performed by:. ..
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Sl Y Gt fve oppositions during the same: interval,  but only to give'an approximate

.. ephemeris correction, to aid the reduction of the equatoreal observations, madepb -
R ant of Solar Parallax, . The minor planet and comet observations are far -
- -ﬁgfg(:::‘z;fttl; and 'more frequently called for and their previous publication 1sS far o
.* more desirable. . The Comrnjttee make o mentnon,.of the mass of Varmb}e tag- |
observations, which'ave, however; mote fairly qpp}fClate(}jglsewhere ;-as exfxdence f“‘
by tho generous offer just made of an appropriation of five hundre‘d.dol‘l:u s out of
the noble American ¢ Bruce Fund for ¢ Advancement of Astronomical -Science,
. 'by- Professor Pickering of Harvard Colleg'e,‘thg dxstmgulsl.led Trustee o'f the f}mgii', :
: to assist the Madras Astronomer to publish his long buried records of Variable : o
" .. . - Stdis, of the existence of which the-Committee do not even seem to be aware.- | RS

‘ riittee rea in | ts at their
- 5. he Committee reasanably complain of the very meagre repor 3t th
disposal to enable them to judge of the amount and nature of the work done.

PR .. [ C oL o : : 7 . Y
+ This arises from the circumstance that the Astronomer has never before beem - S

upo r authorized. to submit for their:inf‘ormation, any detailed report,

. :ﬁgﬁi;&%ﬁlﬁfg"lronishthem with the patticulars they desire. ~Heads of d_epaljmﬁer}tsi
the minor ones especially, are -expected to be very brief- and to avm%}te(;; nica

_ @etails not intelligible or interesting to the general-public in thelrh annu da mélrlns: “

- tration reports,-f and these are’ all ‘thg, Qommlttee ‘have yet ac}i untﬁr K eir
consideratjon. A totally different styls of report should be'furplshe toh‘ e ( om; o
ittee, as soon as possible after the.close of each-calendar year, and iuc ) a%repglxl' :
“would be just as unsuitable for the annual aﬁmlpxstratlpn report as that is. for the ..
requiréments of the Commlttee: D S

T aihe Commities o e o Admini tion RépOrt for 1888,
. 6. The, Committee quote correctly. from the Administrati )

that-the third volume, c%ntainijg; the observations made during the years .1%68,
1869 and 1870 was also nearly ready for press zbt th?D ialnd of 1_88.8.1L kIet; %):n; hl:i%

- wa t, however, commenced until April 1889. They are mistaken 1 ‘
;‘:;Séf;loc:e to the report for 1886, when they say, speaking of this third arol;me-

" that—* two years before it was stated that considerable progress had alrea ylS%eE;n

» ¢ made inits preparation.” ' This remark referred to the second volume, for .

the third-as erroneously supposed by the Committee. .

L Ve e b, ¢ about whi " Committee naturally desire more
7. The Observatory Staff, about Whlch'tl.le. Corqml rally nore
‘definite information, noi'_ suitaéble‘ for an Administration Report, ~'con31§tstof eilglgt
" individuals. . The first of these, the-Government l‘;&stfrolnorr;lert,) thz: glaz -:Opx?;lcécaﬁ‘
*superi wnd  contre stablishment but has -also to turn to as .
superintend and control the esfabl ition to his astronomical duties, receives
: : ' hanic, optician and. electricidan, in addition to his astrono .d s ves .. i
N ';I:?Ei: ?;fx,l‘ungration Rs. 800 a month ; less than half the salary of the MeteorOlOglit -
7. .. 5 the Government of India or of many officers in the Ed_ucat_mnaly Depalt‘tréllf_%nh-, -
" * " YWhen Col. J. F. Terinant R. E., (ngw Lieut. Gen. retired) proposed the esta ]ls -
" ment of a.new Observatory at Simla, in 1873, he set down.the commencing salary =
- of its Director-at Rs. 2,000 a month. ;o n S , ,

- oans = The Assistant- to-the Government Asprongmer‘qqmes_ next, o nly i
R mongl ,eabo'ut half the pay of an’ordinary assistant in any leading reta}ﬂ F:tzhop, i;ln

- thbugh,the only European aid om the e‘stabli_sh_‘men‘tt-—ml‘lhe greab nelzdsg aﬁgrngz i

help ivas warmly urged by the Madras Government so long since 1862-and was at

S f};’ﬁg; Z(f:cedéd'b))({ th; Goernment of India ; a l(l:‘_rexj.xmn:l_'Iben%z_pxjefizféll'lreltzr :S]I'}k(filgf:?l
~.“4  be obtainable af a’lower rate than an Englishman.. In Despatch o 17,

: '?J?)n?l}z)?%?éﬁh March, 1864, this was vetoed bydthe1 : Segretax:yt oé)fStaﬁs pfgr;%&}sdlg%

of the nd “th ' ratory- had already existed for upwards.or.:
- upon the ground that as the Observatory:h ex1sl Sl et ot

¢ geventy wi quirine ‘such-aid it could not be necessary. Te-
. seventy years withoub requiring ‘such.aid 1t co 1ok b e il oy -

" psated persistent support on the part of the Government of M: ) & lary
T Waaéti%a%e’:;;td a soxg) E())f the ‘Astronomer, who had been jvorkmg__ without - pay for :

v

DI

~the special desire of Sir G. B, Airy, then Astronomér Royal, for the correction of . S

.~ which will of course cease wheri the present Astronomer retires.

1866 and 1877; which was published and distributed in October 1888, and notto. . 3

; = (é;) The Observation Note Books.—These are 61 in number, each 8% x 44"
- ———=———1inches. In them the observations of all cbjects were entered in
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‘nearly two years, and after his untimely death, the same was continued to atdaﬁghter

of the Astronomer for.nearly fifteen years, More recently, since Miss Pogson’s

abse2ption into the Meteorological Department of India, the grant has been trans- -

ferred to the Astronomer’s wife, a convenient and suitable temporary arrangement

. ot eoun , ) In Col. Tennant’s
Simla scheme previously referred to, the salary ptroposed for his.assistant was
“Rs. 1,000 at starting, rising to Rs:1,500 a“month. ‘ O _

There are also six native Observatory Assistants, on monthly salaries of from
Rs, 100 maximum to Rs. 21 minimum, whose duties are multifarious. * The first
and second assistants have always been the observers with the Meridian Circle,

 though-the third and fourth have shared in taking ordinary time transits since the

observations for the Star Catalogue were closed. - The four junior native assistants

- are fully occupied -by the meteorological observations and reductions; the dail

code telegram to Simla ; the regulation of time:for the, shipping and the public, by

- semaphore signals at 8 A.x1. and 2 p.xt.; by gun-fire at noon and 8 7.x1., by two electric-

ally controlled ¢locks about four miles distant, and by telegraphic time-roll sent

all over India at 4 p.y. daily throughout the year. They also copy out any .
minor drafted official ‘correspondence and local Teturns, and when time permits,
* . assist their two seniors in the preparsfion of press-copy for the volumes in hand.

As previously mentioned, three of the junior hands were ‘rendered. practically
- . useless during much of the past year ; two by long illness, one of whom since died,

and a third, a most trusty useful man, was removed by 1mprisonment and subse-

-quent dismissal. New native assistants require tedious training before they can
- be trusted alone with the most ordinary duties in an astronomical observatory.

. '8 Progress' of the ‘“re(:lilCt;i:ons and publication of the Meridié_ﬁ Cirele- Star
Observations- of past years from 1862 to 1837 inclusive.

As there are just twenty-six subjects to be explained under this section it will

be convenient to employ alphabetical references for each as'follows :—

- —all the 51,100 observations of about 5,700 stars, made between 1862

. and 1887. . This has throughout been the Astronomer’s special care..
The objects selected for observation comprised all stars visible at .

‘Madras down to the 5th magnitudé: all stars remarkable for varia-

- bility, colour, proper motion or any other peculiariby : comparison

stars used with the Kquatoreals ; for observations of Mars in opposi-

tion ; of minor planets and comets; and zero stars. for the “ Atlas

.- of Telescopic Variable Stars;’ a special work of the Astronomer,

- commenced-at Oxford in 1852 ; continued at Hartwell in 1859 and

- /1860 and ‘since .1861 at.Madras. The working catalogue also

comprises as many southern stars between the 6th and 10th maghi-

‘tudes and more than:120°-in Polar Distance, as could be recorded,

. when those first selected were sufficiently détermined by a minimum

_-.-number of five complete observations of each object.

_pencil by the Assistant on duty, andfthe means of the seven transit
~ wires and of ‘the six circle microscopes. Thesé books also contain
- determination of the line: of sight of the collimators, and of the
- corrections for index or nadir point, inclination, eollimation, run
_and flexure; the run corrections applied, and all notes made by the

- ~observers, often very: curiously expressed.

T

‘* . (e 'ifhe -Index Corrections for each yeaf, extracted from the 61 observi- .

___tion books (b), and tabulated on foolscap forms.

-

i

\

, PusLic. - -5

" ~the readings of the eyepiece micrometers; the observations for .

- (;}) The Workiﬁg Catalogue of Stars to be observed, contains the dates of- o

lso
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S (dizi,_'.l_‘hfe Ifux.lthoqrrect;ons.jor; eadh. year, -similarly tabulated op foolsca
L S xl;om he n,q;te-boqks (b), with the mean values adopted b eacg '
S o server during his wateh, usually half. 2 mongh but, lon ef‘y wh
- 71T one Was abgent on leave which nafives so often re,quiré. 5 o

" "(e.) MisceNaneous Determinations « sl - te. :
o (e) Miscel (Oqnminations ; such ‘as intervals of the transit wires ;

- 1-: -~ -values of the micrometer screw revolut: i ‘

R . R R DN . - T R e Olut ; 1
FR '*"}f“"t"#;~~_~-~"‘fpr,P?r?OI?“l equation; flexiro, o, 1ons ; results of obseryatlons
L R (f) Th% Fo(li‘o:_Day_Books, containing the éo_mpléte re&ﬁcéidﬁ of all the -

SE s hamnn L ghsel?X*‘tl°‘?$.:re°°rded m the note books (b): As far as possible
~ A T ese reductions were ordered to.be mad‘e't;hrough'oub by the assist-

ants who took the observations,* It i
ants who took the N was their duty to revig the;
--most scrupulously, but the errors detected by the A‘};tronome;a inh:i?e:

Lo . course of compilation of the results of th i : '
S . -.¢co . Corx : resi of the first nine years
o R ,t18¥0, ‘Zﬁreso numerous and tedious as to have retarded).pubfic‘;}ziotg
e \fO egsf/ an h(z)llﬁ thgaspeed hopefully counted upon before, they were:
S SR ound out.  Of‘the*fwo observers- concerned, one died 1in - 1873.and -

B “gl&?tet’)il‘;l{ie;jd.sponﬂaftq? "rc.stnred_on .pf.a..ns;on and is now imbecile and
] _Theseyquglpa}l reductions of observations made with the Transit Cir le: "
... are completed for all the years 1862 tp 1887 and- furnish t(ilei
i e x?latgrxal. for the final- catalogue of stars. . Meridjan. observations 'o; -
CETRPT S t € moon,. Max:s,. and minor planets are also tp, be found in these .

;. twenty-two -folios. They are bound in red : ¢loth, each containing"

L s catalogue (a) was avoided as much as possible. Lo

L Folio Day Books'(f) of original reductions. T i
S T blac’k cloth for distingtion @na are reference copirelsh ?sg ?1'12 }X)sl?zl'g o
S - - er's special use; no'alterations being made in them by anyone-elgg-
7. . .  They have been.carqfu]lycompared, with the red ori'ginals‘(\j) and
: are com‘plete. ff)r: the’ same t-x'venty-six_'years'. The on.ly difference
_ between ‘the originals (f) and these duplicates (9) is in the foot notes, =

- “which in the former.were entered by the native observers ii; their

- own peculiar style, biit in the latter. have been revised and 'mad;

~ more intelligible by the Astronomer, direct from the note books ().

- Itis'very desirable that these 'carpfully revised fair copies should be

S liltimatelyfl_qpos_iyéd in safe custody in England-for future reference. . -
- and the’ opinion of the Committee as t their most-suitable desting. - -

= tion when done with here is respectfully solicited,
- ~." () Refractions.-——These were caleulated 1oub by meaus of R,
co T . : ulated throughout by meaus of “ Bgsselii-

R "gzgfi'qtgzon T(tz‘bles modified and expanded. (Ag};pendiw to the 5:22?- .
. s Y C LC servo : 9\ - - - : .. . Ay

ST e S & ugedfor ( c{i' : wns,1853) —on _forn}‘s‘ unlfo_rmv 10 81ze mth ‘thosg™ .

- (&) Star Consténts.-'The’_‘boﬁsi;ants for.every star obéerved \Wei'e cdmﬁutea

) o »V,’.v‘ T g _‘by'the.a usual formule of Bessel, on printed forms, 9% x 72 inches. :

R LI A - "decimal in Right Ascension and the third i istance. S
R st - 34 ) ;. - sl s 1 C :‘ln P()Im‘ dlst . ’ )
: < Astxfonoxx.xer has’therefioreto re-calculate, when the Ci;:fogug‘f}é?

. - oy - .
: -

w4 K - - R - A T M a o, T N e
s M o Bd et ppin (X I iy

- (g))"Duplicate Folio Day Books ; ‘being copies througlout of the twenty ;-ed E

| . ,,/'"
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== """ Mean Positions”" is i hand, all precessions and many of the secular
.y .~ variations with more precise positions, taken from the Star Ledger
= (p) for the year in which they are required. Those for all stars
within 13° of the pole are recomputed for each year of observation; )

“others for some intermediate year, and these are reduced to the
required date by means of the secular variations. The Constant
Forms fill twenty-six cases, one for each hour of R. A., with two
extras for circumpolar stars. Any error detected in one of these
forms necessarily involves complete revision of all observations made
of the star to which it refers, and these so far have been distressingly .
numerous and the chief source of delay in the preparation of the
past three volumes. Unless -worked in duplicate and compared by
a third party, so as to prevent collusion, such calculations by natives
are unreliable. 'Whether the similar work of the successors of the

- two old assistants will prove more accurate remains to be seen. ' .

- The proper mdtidns,adbpted were taken from the two lists of[m\"%

Rev, R. Main and one by his successor Mr. E. J. Stone, published
in the “ Memoirs of the Royul Astronomical Society,” Volumes 19, 28
and 33. . Those for a fey southern stars were taken from Mr. Stone’s - - i

e e8¢ Qupe - Catalogue..of - Stars: for 1880, .-and.for others not found in \L -

. .« these authorities from the most recent Greenwich Catalogue in which S
. N _theyoccurred. -~ T . 7 . TN En D Tkt
SUURIRIPIRE S L . ‘ P N e -, ..
“77(j) The Reductions to Mean.-Position were always computed fxf(;’f'n‘ :\tll_"ajSté.}\‘"‘md"f‘ A

. Constants (), combined ‘with thé¢ A, B;=C,"D “givéﬁ‘iﬁ'thé\I}"aﬁiﬁicﬁl‘;sﬁ RRAIRA R
+ . Almanac, except for stars whose apparent places were given in.that *

. ﬁjn"wbrk,‘ when they were obtained from jt. In these, as in-alFGther i *x¥iiny 1y
R : ca]culabic;nrs, the numbers were carried out to one decimal place anealy o IR,
A _ beyond that used in the reductions, so as to ensure, as far as possible, - :
R - . arithmetical accuracy in the final figure :—Tt frequently happens that
a discordant.observation is réndered satisfactory by the detection of
~w: .. .- -anerror in its reduction t6 mean place.
£ 7 (k) The Adopted-Mean Positions of all stars used for Clock and Meridian e
o= Corrections, were. taken, when given therein, from the Nautical '
Almanac for the year of observation, without alteration except in’
. . . ouecase, viz, 51 (Hev.) Cephei; to the Right Ascension of whicha
T -correction of + 2'49'seconds was applied up to the end of 1870.
' .. The need of this change was satisfactorily confirmed by the R. A. ..
. o given in the N. A.for 1871.." The adopted positions of Meridian
e Stars not in the N. A. were brought up from the * Catalogue of 164"
) 5 —— Stars withi X° of the North Pole” in Vol. XVI of "tlie “ Radcliffe
' " Observations,” by the more exact method of calculation necessary in
.. all such cases. : .

(I.) Determinations of the Line of Sight of the Collimators, were extracted
NN from the note books (b) on foolscap forms uniform with those used
... for (c) S S ‘

* (m.) Inclination and Collimation Corrections.~The readings of the eye-
v .. .piece micrometer for coincilence of the -direct and reflected image
¢ of thecentre wire for {determination of the inclination &orrection ;

) those of the same micrometer upon each collimator, and the deduced

-1nclination and collimation corrections were collated from the note
+ books (6). Due accoynt was taken of diwrnal aberration and the

-interval of the centre wire from the mean of the seven in determining

‘the collimation correction. = The eyepiece R. A. micrometer was set

' to the nearest tenth’ of a revolution so as to keep the correction
' \\\ conveniently small for application. ~



8 o ',‘x'"m', Q‘@:‘r}nmt»lsgo, No. . Pumo . -

" “Photimetric Researches,” delailed in Vol. XT of the, * dmords o

; If:‘ Cou t_he.Ast-robzdmicdl':Obéekvcthny. - of - Harvard - College.” -The Madras .

‘estimates of telescopic stellar magnitudes. were made, as nearly as
- the observers could " estimate ‘them, in accordance with  this photo- -
-.-metric geale. - . o0 o o
" The Star references, ‘Magnitudes; Mean Right Ascensions and Polar

L L -
. A A L
I ;L

I;Distan'ces, and the Mean' Dates, are all worked out from the original .~ -

s el v v s v ke o~~~ e

, PoBLic. ' 9

... * readily managed when the final Catalogue is undergoing preparation. .
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SO S (") The M?ridian CPI,'rth.iOUS, whénev_ei' possible, were found from ﬁransits_ S e : T s ="
e '\u oy o glfos(lirm:gg{?}}g; Z?lrsozbove {"’td below the -pole. ~ When owing"to . M. S. Ledgers of Separate Results (p), and the Precessions, Spcula.r
NEES TR T s C§mbine d‘\:'iﬁln {h 'it(i)?l'ltil ll_ansxé “t’?sé":‘”_“mb]?,‘ the Observatxfm, = - 'V&I:iations ‘and Proper Motions frogl -the Star Constants ((?')'.,?‘:u_.In‘f':'x-:'- SEENEPRR
EREIY A and the placo of tho )‘o ort cz _t?wes ? an fnjd south st.;.a‘r recorded { .takmg oyt these last{ for the right hand pages, every mean)mos.ltlon,; et S
R I RS VRN S .-, determination of its Ibsit,io - DI‘?;S l;-([)l '(fz(llr.'rled out as an independent i3 checked by the adopted place used for the calculation of ithe $tar‘;“ - o
Lo e " are entered in the:twr()) Da n1.3- 1 ca mil 1an Corrections thus found . Constants and any discrepances are then enquired into and accounted ' i v TR mnen
s T oth thes bons ‘.Yf ooks (f-and g). The fqrm for working * for. When an error is thus detected all other observations of the - - - . )
SRR T YA e v1e5¢ corrections 1s on foolscap, uniform with (e).- star in question are approximately reduced to 1875, within fyin —— 0.4/
St L. T (0) The Clock Corrections, Rates since last observine nieht.- and propor- . R. A, and the nearest second in P. D., and thus many of the errors .o
o ey L tionally adopted  Rates for tho night, were Zimﬁérl’y collatedp on . in the observations and reductions of subsequent years are corrected
o forms uniform with (¢). ‘The mean sidereal time for the mean of the - - in advance, clearing the way for the time when the catalogues of - T
B A ‘corrections and the adopted rates are entered in both Day Books, in . - those years reach the stage of publication ; and hence the reasonable .
S et e Bl = li‘ne_ with the other adopted corrections, before the first observalt’ion. - : 77" hope for more rapid progress in future. - ’ ’ . -
o : The standing order was always to observe four clock stars and more ... The press copy is next prepared by an assistant, and the proof S‘W‘V;
c " s L S if convenient, but on unfavorable nights three were accepted as ' ‘7= Tare revised by the Astronomer, reference being then made to the )
R A T e sufﬁclgqt, ‘rather " than trusting to an " interpolated .correction or =~ . L -printed sheets of the Separate Results. This precaution pretty o
SR . .. rejecting the night’s work. R e S ‘ ; ‘ effectually exposes any errors made in the previous steps of calcula- .
e ;.- (p-) The Ledgers -of Separate'Results of each complete Observation were . . ~ Hon, as well as in copying out and is a severe check upon the work. T
. S 37 —T ,plckid gut from the origmal)Day ‘Books (f) by the first native : '.The Pref:'iess}(;llllséhse‘é“tla?;’(‘)"amz‘tlins(-_;mdaP:fPif_fl'ninOtions.f.:."{a_g?:ln__wm_:-,
FOPEEEEINE 7 lon " aSSiStant, daNeesourroativmbeimamepped bt -Prin i iy bompared with the Star onstants (i) and the-foof notes are revised. ..
L s S the skeleton form of stars and dates beine reviot enared from I The Catalogues of Mean Positions dre theréfore not prepared until the -~ -
Thist ananutewpl Gayers” wut the entries in_the Working Cataloone nap_ \Th]sly‘ prepared ﬁom e S Se arateg:%esults’for-a' year-are-going -through '-gle-l'J ress.and are . - . . -
T e - : R ¥ g ~aerails _,rq(ﬂ e préss COpy -was . ¢ » . P y 2 g =] P_. el -
Wﬁ%ﬁlwmv #¥then ‘made "by. arother assistant-and tiie Proofs were read wwisheibe A . e .consequently now only up to 18§0. T :
7¢¢mﬁww Q‘?’ﬁ”h (}) ’ ¥ road —T= : y the Astronomer. The ledgers are SO i+ (r{» The Tables of Instrumental-Corrections- for each:-year, are prepared. . Tl
o TS i) /- maeni tudz S"I()) ; Osﬁa:' - .._lf,an ﬂt 1e p11'195860<1)p1es up to 1883. - Estimated * o . S 4« by an assistqnt ;- from the Note"Books () for. Index"and Run, and’ ' : 4
@WW. &uy“// } b 168 0L St S8 than _the 6th magnitude are w8 givenn e yf LT o : #wfrom the original red Day Books (f) for the remaining -columns. >, .- .
*;—ag,,ﬂ?daw@u??w /. », ‘~‘;t e ledgers, as also the initial of the observerx: e — ‘ IR IR ; - The proof sheets are checked by the Astronomer by zomparisbn B
S -~ (g.) The Catalogues of Mean Positions-for ‘each year are constructed by A S - with (¢, d, m, n and o+ " The press copies are ready up to theend: =~ .07
B -.gxe Astronomer only. . Themagnitudes of bright stars-included in . o . ... of 1883. : - ~ : : ' .
: Iq 6 or9 g ; oI 1”9l . o, * e : .
Gg?ﬁ;i?s'm}f eg,.?l%:metrﬂiz?Z:.;fﬁ%‘;f([:,g,g ‘?T[eifédmrzfp {w‘gmff"‘!/ -Or 10 Dr. : * (8.) The Corrections to the Nautical Almanac Stars as given by the Madras
: - tions of such L eyenina, P erred to any estima- - E ==~ Mean Positions, can only be prepared for current volumes, i.e. for
e - of such stars by’ the assistants, but for all fainter stars, not ; - three years at a tinde. 'I'hey are now up to 1870. - .
L = .. found in those works, the mean of their .estimations is taken.  The ) & [ ey T TATER ye - ) y v up ) : ; s
ce values - thus found are fairly, approximaté’ to the Astronomer’s - o (%) The Errata—painfully numerous before the As‘tronomer had " realized. .. ° '
. + . formula, deduced from his unpublished photometric. measurements, . .. . : v~ the inaccuracy of the old assistants’ work—uwill, it is hoped, be fewer: . )
o' 'made between 1853 and 1856, of the. circular apertures with whi cl';'., E : - as the more recent reductions reach the ordeal of final revision when
_ stars, selected from Argelander’s Zones and carefully estimated com- .. | - under publication. They are jealously watched oover by the Astro-
. .. . - * parison. st:';r's of telescopic variables just ,disappeared. . Q&Hing cuch s - nomer as they turn up. . _
R apertures, expressed in‘inches and hundreths, ‘Limit of Vision? . - . (u.) The Introductions of so many astronomical volumes are elaborate
L L et T the m;fthdedOf ang star is given by the formula:— - R . scientific treatises, of little interest to those who.want the work’
v . Magnitude = 92+ 5" log. (Limit-of Vision.) . 70 7 , S ‘more than the lucubrations of the writer. These are strictly con- -
S  This formula, as also the ‘¢ Ephemerides of the. Mag?zzl‘fﬁz‘(.dé.'% 'oj“'*lze Minor ol “fined to the matter contained in the volume and are made as brief
S .el.. Tlanets” given in the R. A. S. Monthly Notices from™1887 ‘and in *=---. . aspossible., - R | _
. .. . the'Nautical Almanac Supplements from 1859 to. 1866 ; besides | (v.) The Distribution List, requiring continual small' but important altera-
o Ceocv.oowooo o those of the Variable Stars, first given by the present. Madras® . ¢ ‘ _tions; is necessarily the last step before the issue of each volume.
M A Kﬂtronqmer;fromj1857‘to 1862, were all hased® upon the light ratio_ BN . » s T . o )
TN S e ~~f~*"’~-A-bebwveen-SIiCCessive-magnitudes.;he_ihg 2:512 and Prof. PiCkering'--'a}sof . , ;.f‘w.) The Correction to Assumed Latitude is undoubtedly conmderab]e,\ IV
R - -raccepted this very conveniént light ratio  in commencing ; his" i - i~~~ . probably about 1 swis€s; but its_discussion will be much more ~ ~ecores \

+ " (#.) 'The Tnvestigation of the Errors of Division of the Circle, is a task, of
= - the” accomplishment of which there seems but little hope under

) present circumstances. With so much work on hand and so small
a staff no time has yet been available to artempt it. . It is very
- questionable whether such a work should ever be entrustéd to native
‘observers and the Astronomer certainly cannot undertake it alone

" at the present time. = . ' . . . .
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oL Yg.) The Final Catalogue for tho Epoch 1875, —This will bo commenced s
o T wilanessc > ~5oon a5 posﬁﬁ%l\"agd as every star reduced to the'meanmlgggslfz;:
o Wﬁnz:” el o 2 'St-epbto“,’m('fsf fits _;gqxlﬁplett.iqn_,. it is" by n?tmezélxlis 1improbable that
A sl Lhe) Pty % -l may be ready ior p? JCalon very soon alter the last of the ei ht
W/Jy,f)ul— uu/ e ) AR .preliminary vo]g;pers?‘complqted., . RO . e eig

N VSRR L A

kD
1

- T

. “‘ X n }? &z) Preceésioﬁs» and’ Seé}:xl;i:xé‘Vafiétioﬁ.él for 1875, fgr. jf)hze ﬁnal ‘Catﬁlogue.
. .y 77 These may be conveniently proceeded with as soon as the Catalogue
S ' N ~ * . itself is taken in hand, but as nearly a quarter of the Star’ Constants

= ",'A.:"v. ) R . - . .were calculated for the Epoch 1875 this last 8tep,may be considered

‘

_ SRS RNRE o o.—asalready well advanced. ' - -

N PO )
LERIAWN e

. . B

» SRR N It is most desirable tlmt tﬁé‘;Stnf,Chtdioéue"é 'i;/ld"b'e completed by the

7 . tions upon which it depends. Should broken health or enforced retirement compel
S .- 'him to quit India’ before-this is accomplished, it would be equally advantageous to
. Government, to him;, and to his successor, that heshould be allowed ‘to complete
' - . the publication of the Catalogue and of his own- observations-and researches, which
.o .. ~.  would require six more miscellaneous volumes, in England, under the supervision
‘oo ...+ ‘of the Indian Observatories Committee, - © ** . .~ ., oo o T
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-7 Astrbnomer who initiated it and who has throughout superintended the observa. -
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GOVERNMENT.-OF MADRAS.
PUBLIC DEPARTMENT.

. Rbap—the foIiowing papers :—

e

ORDER—'dated 21st October 1890, No. 7 06, Public.

A copy of the Government Astronomer’s letter will be forwarded to the Govern-
ment of India with the following letter. ‘ .

: (True Extract.) C e

‘( + Chigf Secretary. -

2 %@aw/z/ M{z/ jj@zﬁ/fqy / ogai/jf/// ‘a.’
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G0, 215t October-1890, No. 706,

=

;" In reply o your letter, No. 408/29-8,Iuhder aate 31st May 1890, I am
directed to enclose a report by Mr. Pogson, the Madras Astronomer, affording

TTER—from L
Tre CHIEF SECRETARY 10 T8z GOVERNMENT. or
FORT ST. GEORGE,

Tae SECRETARY T0 THE GOVERNMENT oF INDIA,

-

~ REVENUE AND AGricUuLTURAL DEPARTMENT.

Sir,

»
H

full information in regard to his staff and the work in hand.

. 2. In the opinion of His Excellency the Governor in Council, Mr. Pogson’s
answer to the strictures of the Indian Observatories is satisfactory, and I am to
submit that calls for explanation should precede censure. The Government has
all respect for the judgment of the Committee so far as the purely scientific side
of any question is concerned, but it is obvious that gentlemen sitting in London
cannot arrive at a proper conclusion on details unless these are before them. and
the Committee acknowledge that the report on which their remarks were pz’lssed
did not contain sufficient material to enable them to “ form any definite opinion.”

In these circumstances, His Excellency in Council considers that the severe com-

ments in the Resolutions of the Committee might well have been deferred until
explanation had been sought and obtained from the Government which Mr. Pogson
serves and to which he is responsible. °

3. I am directed to say that there is no wish to extenuate the remissness of
Mr. Pogson in the past; there is no doubt that he was greatly to blame for not
publishing the observations made by his predecessors and himself in a punctual
and’ methodical manner. He was not, however, the only one in fault; and in
considering the charges now brought against him by the Committee, it is, I am to

" observe, only reasonable that the year 1884, when certain difficulties, or what

appeared to him to be such, were removed by Government, should be regarded as
the starting point. Reckoning from that year, five volumes of observations have
been published by Mr. Pogson, and the Government is unable to admit that such &
result is to be regarded as ¢ very discreditable ” to its Observatory. It is true
that-there has been an unexpected delay in the issue of the last volume of

- Meridian Circle Obgervations of Fixed Stars,” which, I am to add, has reached

Government since Mr. Pogson wrote his letter of the 27th August. The cause is,

-however, sufficiently shown by Mr. Pogson, and His Excellency in Council can
. ‘confirm the statements in respect to the illness of the Astronomer and the dis-
. organization of the small and not altogether efficient staff. - :

4. In the fifth .paragraph of Mr. Pogson’s reply, an error into which the

- Committee have fallgh is pointed out; it seems not improbable that had the facts
been understood, the strictures made would not have been penned.

5. In respect to the complaints of the Committee regarding the .meagre

information supplied to them, the Government considers that the responsibility
- for this must rest with itself. : :

The yearly administration report is, as the Astronomer obsérves, necessarily

- restricted in length and devoid of technicalities. Instructions should have been

- ‘35.
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- given fo-the Astronomer to prepare an’ entirely separate report; suitable for sub-.
- mission to the Committee ; but the necessity for this was overlooked, and the usual
administration report was forwarded to the Government of India without remark,
- and seems to have been sent to the India Office under cover of your‘predecessor’s *
~ letter, dated 29th October 1889. -~ L SRR Doy
; . In future, care will be taken to supply a full and clear report for the information. = '" -
. of the Committee, and T am to suggest that the yearly administration ‘report may-be, . - .
simply recorded in the Revenue and Agricultural Department. oo T »}- s . : : . * "
‘ 6. Next: with reference to the point discussed in the fourth parigraph® of 7 T e - ~’ L o S . |
Mr. Pogson’s letter, I am directed'to state that, while the soundness of the advice- ' i fet. . ' : ' o
of the Committee will not be questioned by this Government, it is considered that' " e
the order of publication of past results should be left to the diseretion of Mr. Pogson: -
The'long experience and high repute of the Government Astronomer afford sufficient ' o
guarantee that his views on such a question have, at any rate, much to be said in b
- their favor. The Government, however, founds the present recommendation partly
on general grounds and partly on ‘knowledge of MMr. Pogson’s idiosyncrasies of- \
character. Mr. Pogson has, for more than thirty years, worked on his own lines,
and so long as the observations of - the past are published, the Astronomer who has-
made them appears in some respects the best judge of .the order in which they
should be brought out. However this may be, the course which will lead to the. &
: most rapid and constant publication is, in the opinion of the Governor in Council, .
T the safest to adopt, and he is confident that the most satisfactory results will be.
- obtained from allowing Mr. Pogson absolute freedom in this respect.
7. In conclusion, I am directed to invite attention to the last paragraph of the. .
‘Astronomer’s letter. Mr. Pogson is now aged 61 years, and his tenure of appoint-. e
ment has been extended to the end of March next, - The Government is not at -
*  present prepared to state whether any further extension is likely, but in view of:
Mr. Pogson’s- advancing years, his early retirement is certainly probable. His.
Excellency in Council would, I am to say, be glad to accede to the suggestion that. -
Mr. Pogson should be permitted, after retirement, to complete the publication of . I
. the Star Catalogue and the observations made during his directorship of the Madras =~ R
‘Observatory. - In the event of this proposal receiving the. sanction of the Secretary o
of State, 1 am to add that this Government would recommend the continued
on completion of each '
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pa?rment of the honorarium now allowed to Mr. Pogson o -
- volume of observations, at the cost of Provincial revenues. = » Cai ot
- B .. Ihave the honor to be,
‘, : S - . Sil‘, . o ) i ’ R | Ay

e Your miost obedient servant, . R TN
) » ' S 'A \, :“/,”:‘( T ""‘ : .
-Forr St. GEorRGE, - ' G ) (e R A
21st October 1890. S A Chief Secretary. , .
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GOVERNMENT OF MADRAS.

PUBLIC DEPARTMENT.

Rmn—fh§ following papers :— :
' From J. W. P. MUIR-MACKENZIE\ “q., C.S., Under Secretary to the Govern-
ment of India, Revenue and Agried iral Department, to the Chief Secretaty
to the Government of Fort St. George, dated Simla, the 31st- May 1890,
- No. 408-—-29-8, Meteorology. , : :

*

I am directed to forward copy of a despatch from Her Majesty’s Secretary of
State, No.. 28 (Records), dated the 29th March last, and of its enclosure, on the
‘subject of the report of the GOvernment Astronomer at Madras for the year 1888, and
to request that when the report required of Mr. Pogson is forwarded the Government
of India may be favored with the views of His Excellency the Governor of Madras

thereon. .

——

Encrosures,

Despatch from Her Majesty’s Secretary of State for India, dated London, 27th Ma.i'ch 1890,
) : . No. 28 (Public Records).

I forward herewith a copy of the Resolutions of the Indian Observatories Committee on the
reportsof the Government Astronomer at Madras and the Director of the Government Observatory,
at Colaba for the years 1888 and 1889, respectively, forwarded with your Secretary’s letter,
No. 9—386-2, dated 29th October, and your Meteorology (R and A) letter, dated 17th September
1889. I desire to call Your Excellency’s attention to the opinions expressed in Resolution 1.

2. I request that Mr. Pogson may submit as.soon as possible the detailed statement *
. . o required by the Committee, of the staff
* Sce Resolution 2. employed and of the progress of the work of

v publication of the volumes of Star Observations.

Resolutions of lhe Indz’an- Obsereatories Commn.ittee passed at their ﬂ[ecfz':ry on 1896,
> Lebruary 27¢h. ot

" With reference to the report of the Director of the Madras Obsérvatory for the year

- 1888 — '

.- (1). The Committee regret to find that the publication of ‘the volume of Star-Observations
at Madras has proceeded so much more slowly than the Astronomer had led the Government
to expect, and they would urge that every effort should .be made by the Astronomer to hasten
the preparation and printing of the succeeding volumes. They consider that the long delay in
publication is very discreditable to the Madras Observatory.” They also consider if of reat
importance that the results of, the observations of the moon and principal planets should be
published as soon as possible, omitting, at least for the present, the observations of minor planets

" and comets. o

(2). The Committee would recommend that the Astronomer should be directed to give more
precise statement ofs the staff employed and of the progress of the work. in band, as from his
meagre report, it is difficult to form any defihite opinion as t& the amount done in the year. All
the information given is contained in four lines, and as regards the thitd volume of the Star
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* Observations it is confined to the statemeﬁt thuf;‘ the volume was nearly ready for press, whilst

in
the report for the year 1886, two years before, it was stated that considerable progress had nl:eaéj; .

" his control:

*

. been thade in its preparation. . |

. s Soe ] T * e .
e o | (True Copics.)
| ' (Signed)  A. R. TUCKER, Registrar,

Recenue and Agricuitural Department,

&
Orm—

~ Reference on No. 1718-C. . '
Referred to the Government Astronomgr.for- early report.

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

-

*

184 June 1890; *

A——

‘Frog N.R. P-OGSON, Tsq., ¢.LE., Government Astronomer, to the Chief ,Sécre-

tary to Government, dated Madras, 27th August 1890,

i have the honor to submit my reply with reference to the communication heres
with returned, from the Right Honorable the Secretary of State for India, Public"
Records No. 28, dated 17th March'1890, and the Resolutions of the Indian Obser-’

vatories Committee passed at their meeting on 1890, F ebruary 17th, together with the

detailed statements called for therein. - . . _ 3
1. The Committee’s report commences by expressing regret that the publica-
tion of the volume of Star Observations at Madras has proceeded so much more slowly

“than the Astronomer bad led the Government to expect.” © This implies that the

Astronomer has deceived Goyernment by holding out false promises, which is a most:
unfair and mistaken assumption. No one can regret, so much as the Astronomer
himself the inevitable delay, but it is due to casualties, ‘quite unforéseen and beyond
Tt must not be forgotten that under the extraordinary arrangement of
*payment by results for the publication of the past observations;’ such delay means not
only disappointment and regret to the. Astronomer, but also pecuniary loss, and both
Government and the Committee may feel assured that had it been possible, the volume

in.hand would have been completed and circulated several months back,

9. The Committee next say—** they consider that the long delay in publication
is very discreditable to the Madras Observatory,”’—.c., to the Astronomer, and this

would be undeniably true had the delay been due to mneglect or dilatoriness on bis

. .as April 1884, and in the same year appeared the small volume of ¢ Telegraphio

~ the years 1870 and 1875.”

- giving

part, but such has most certdinly nof been the case. ~Publication of astronomical.
results was only rendered possible by His Excellency Sir M. E. Grant-Duff so recently

Longitude Determinations between Madras and -eight other stations, made between
' 1f the Astronomer’s hope and intention upon his arrival
in India in 1861, of bringing out an annual- volume had been fe’asiblg, there would
never have béexn any arrears beyond those left.by his predecessors; no inconsiderable
amount; but chiefly consisting of magnetical and meteorological results befween 1341

‘and 1861. Of these arrears,; one volume of Meteorological Observations and.another -

of Maghetical Observations, cach containing the hourly records made beﬁweenlSM

_ind 1855, were published in 1874 and 1884, respectively.

: .

" The first of the new series of «Meridian Circle Observations of Fixed Btars,”
containing 5,344 complete positions recorded in the years 1862, 1863 and 1364, was
issued in- April 1887. A.second volume, containing complete positions of 7,133
stars, obgerved in 1865, 1866 and 1867 was distributed in October 1888, and a third,
5,496 more-observations, made in 1868, 1869 and 1870 is now just ready for

issue. The long delay on this last occasion is attributable: to misfortunes of -a nature

-not likely to recur. Illness of the Astrondmer ‘during the first-half of 1889 was a

serious and most unexpected interruption.. The ‘long continued illgess of two native
Assistants; one of whom died last March and %the other has only partially- recovered,

and the dismissal of*another after conviction on a charge of cheating at an examination
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"E)of which he was entirely .inn'ocen't)_ caused further unavoidable inconvenience, as rﬁay
e well imagined when it is" borne in mind that -the ordinary duties of the establish-

‘ment, including meteorological records and reductions, code messages to Simla, time
~ signalling five times daily and all minor office work, have to be performed by six
- natives only. The last and most complete block, to progress was due to the necessary

dismounting of the Transit Circle, collimators and sidereal clock, at a few hours’ notice
in consequence of the threatened collapse of the roof of the transit room. This;
ocewrred last November, and the instrument has since undergone extensive cleaning
and repair, betore and since its restoration to its usual position. English astronomers
who can avail themselves of the services of experienced workmen, superintended by,
emmeqt opticiaz.]s, can form but little notion of what it is to have such duties performed
by ordinary native mechanics, who not only require to' be shown what is wanted but

- also hpw it is to be done, and that the continual personal supervision of the Astro-

nomer is indispensable if the instructions given are ever expected to be faithfully

" carried out, -

3. A few comp:'n'ison's with the proceedings of other fmﬁlic Observatories may
be well made here in reply to this severe censure of the Committee. - The Royal
Observatory, Cape of Good Hope, during the long period from 1833 to 1870 published

~only one volume of partially reduced observations made in 1834. Yet the Astronomer

received high houors-and a liberal private pension in addition to his service claims
and his delay was never pronounced discreditable.” The Williamstown Observator .,
started in 1853 and subsequently removed to Melbourne, only commenced its obsei::
vations of stars for catalogue purposes in 1361 and its first volume appeared in 1869
The Navel Observatory at Washington was started in 1833, but its first observations of
stellar positions, dating from August 1838, were not printed before 1856. The second
edition of its great catalogue of 10,658 stars, under observation from 1845 to 1877
appeared in 1878. The last volume of the Astronomical Observations made at the
Qalr}brlflge Observatory, recently published this year, brings up the arrears of that
institution to 1869 ; and many other instances of even greater delay might be adduced
of highly esteemed continental observatories. Yet in all thesevcases the distinguished
Directors in charge have had the assistance of able observers of their own nationality
and no one would think of calling them to -account for discreditable negligence 31’1
regard fo the delay of their publications, °e

_ 4."The Committee consider it of greatimportance that the results of the ¢ obser-
yations of the moon’ and prineipal planets should be published as soon as possible
omitting, at least for the present, the minor planets and comets.” In reply to this the
Astronomer must remark, that bearing in mind how diligently the moon and the old

plunets were followed up at Greenwick, the Cape, and numerous other public obser-

-~ vatories, he never considered them as any part of his duty, but preferredstrikine out

-fresh lines not attempted elsewhere.” The moon was certainly observed on 581 Il?obts
) (=]

between 1862 and 1872, but more with a view to correction of the longitud
. . . e, bef
there was much hope of its being so far better determined by telegrgaphic,mza(x);e

"Mars was also observed on 178 nights at five oppositions during the same interval
3 ’

but only to give an .approximate ephemeris correction, to aid the reduction. of the
equatoreal observations, made at the speeial desire of Sir G. B. Airy, then Astronomer

‘Royal, for the correction of the Constant of Solar Parallax. - The minor planet and

cownet observations are far more urgently and more frequently called for and their
previous publication is-far more desirable. The Committee make no mention of the
mass of Variable Star observations, which are, however, more fairly appreciated else-

where ; as evidenced by the genorous offer just made of an apprc;priation of five
hundred dollars out of the noble -American ‘ Bruce Fund for Advancement of Astro-
nomical Science,” by Professor Pickering of Harvard College, the distinguished trustee -
of the fund, to assist the Madras Astronomer to publish his long b'u?ied records of

“Variable Stars, of the existences of which the Committee .do not even seem to be
_aware.- : ~ : °

5. The Committee reasonably‘complafn of the vefy meagre reports at their disposal

 to enable them to judge of the amount and nature of the work done. This arises from

.




rized to submit for their information,: any detailed Teport, such as would’ furnlsh them
~ with the particulars they desire. JHeads' of departments, -the ‘minér -ones’ espccmllv,

are expected to be very brief and “to* avoid -technical-details ‘not mtelllglble or inter-.
esting to the general pubhc in their annual .administration reports; and these ‘are all

~ the Commlttee have yet had under their consideration. . A totally: different style of
report should be furnished to the Committee, as soon as possible .after the close of.

administration report as that is for the requn'ements of the, Commlttee.

6. The Committee quote correctly from the Administratiop Report for. 1888 ‘that

. the third volume, containing the observations made during the years 1868, 1869 and

1870 was also nearly. ready for press at the end of 1888, . Its prmtmg was not,
however, commenced until April 1889. They are mistaken in their reference to the
report for 1886, when they say, speaking of -this third volume that—* two years
before it was stated that considerable progress had already been made in its prepara-
tion.” - This remark referred to the second volume, for -1865, 1866 and 1877, which,

. was.published:and distributed in October 1888 and not to the third as erroneously
. supposed by the Committee. - : :

o 7. The Observatory Staff, about whxch the Commlttee naturally de51re more
. deﬁmte 1nform'1t10n, not smtable for, an Administration Report, consists of elght

‘individuals. The first of these, the Government Astronomer, who has not only to -

. - superintend and control the establishment but has also to turn to as a practical
‘ mechanic, optician and electrician, in addition to his astronomical duties, receives as
‘his remuneration Rs. 800 a month ; less than half the salary of the Meteorologist to

_the Government of* India or of* many officers in the Educational Department. When

Colonel J. F. Tennant, R.E., (now Lieutenant-General retired) proposed the establish-

- menqt of a new Observatory at Simla, In 1873 he set down the commencmg salary of
- 1ts Dlrector at Rs, 2,000 a month. "

: month -about half the pay of an ordinary assistant in any leadmg retail shop,.although

: the- only Eurepean aid on the establishment—The great need of Europeap.help was .
... warmly urged by the Madras Government so long since 1862 and was at once conceded -

the Government-of India; a German being preferred as likely to be obtainable
1 Wer rate than an ]]nfrllshman. ‘In despatch’ No. 17, dated London, 24th March;

Obser atory ‘had already exrsted for upwards of seventy years. without requiring such
,rard uld nob be necessary.” . After repeated persistent support on the part of the

the grant I

istant Was Rs. 1 000 at startmg, rlsmg to Rs. 1, 500 a month

logue were closed. ~The.four junior native -assistants are fully

¢gulation: of time for the shlppmrr and the pubhc, by semaphore swnals
r:;> by gun-fire at, noon and 8 p.x., by two electrically. controlled.
és d1stant and by telegmphle time-roll sent all over India at 4 pia.:
: .They also copy eut any minor drafted official correspond-
‘time permits,-assist their two seniors in the prepara-,
limes :_m hand As prev1ous1y mentloned three of the

the clrcumstunce that the Astronomera hns never’ beforo been called,upon for 'or.autho-t

each calendar year, and such a,report .would be just as unsuitable for the annual

The Assistant to the Government Astronomer cqmes , next, on enly Rs. 160 2~

nt of Madras, a small salary was granted to a son of the Astronomer, who
€en wo klng without pay for nearly two years, and after his untimely death, the .
Was-Ci tinued to a daughter of the Astronomer for nearly fifteen years. - More‘

emporary. rrange,ment which will- of ‘course cease when' the present Astronomer "-l
tireg: T (ol. . Tennant’s Simla scheme’ previously referred to, the salary proposed.v

"have always been the observers with the Meridian Clrcle, though the~ :
ave shared in ‘taking ordinary time transits since the observations: .

eorological observations and reductions ; the daily code telegram. .

. .H’?T*‘;""M—'-—‘"’“‘ Sl LU
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}umor hands were rendered practically useless during much of the past year ; two by
long illness, one of whom since died, and a third, a most trusty useful man, was
removed by imprisonment and subsequent dlsmlssal New native assistants require
tedious training before they can be trusted alone with the mest ordinary duties in an
astronomical observatory

8. Progress of the reductions and publication of the Meridian Circle Star Observa-
tions of past years from 1862 to 1887 inclusive. .

As there are just twenty-six subjects to be explained under this section it will be
convenient to employ alphabetical references for each as follows :—

(@) The Working Catalogue of Stars to be observed, contains the dates of all
the 51,100 observatlons of about 5,700 stars, made between 1862 and 1887. This
has throuo'hout been the Astronomer’s special care. The objects selected for observa-
tion comprlsed all stars visible at Madras down to the 5th magnitude : all stars remark-
able for variability, colour, proper motion or any other peculiarity : comparison stars
used with the Equatoreals ; for observations of Mars in opposition ; of minor planets
and comets ; and zero stars for the Atlas of Telescopic Variable Sz‘ars "’ a special work
of the Astronomer, commenced at Oxford in 1852 continued at Hartwell in 1859 and
1860 and since 1861 at Madras. The working catalooue also comprises as many
southern stars between' the 6th and 10th magmtudes and more than 120° in Polar
distance, as could be recorded, when those first selected were sufficiently determined

by a minimum number of five complete observations of each object.

() The Observation Note Books.—These are 61 in number, each 8l X 4‘
inches. In them the observations of all objects were entered in pencil by the assist-
ant on duty, and also the means of the seven transit wires and.of the six circle
microscopes. 'These books also contain the readings of the eyepiece micrometers ; the
observations for determination of the line of s1ght of the collimators, and of the
corrections for index or nadir point, inclination, coliimation, run and flexure ; the run
corrections applied, and all notes made by the observers, often very currously
expressed.

- (¢) The index corrections for each year, extracted from the 61 observation
books (4), and tabulated on foolscap forms. .

s - (d) The run corrections for each year, similarly tabulated on foolscap from the
note-books (4), with the mean values adopted by each observer durmg his watch,
usually half a month; but longer when one was absent on leave which natives so often
require. : .

(l (e) Mlscellaneous determinations ; such as mtervals of the transit wires ; values
of the micrometer screw revolutlons ; 1'esults of ‘observations for personal equatwn,
flexure, &c.

(1) The Folio Day books, containing the complete reduction of all the obser-
vations recorded in the mnote books (). As far as possible these reductions were
ordered to be made throughout by the -assistants who took the ohservations. It was

.their duty to revise them most scrupulously, but the errors detected by the Astronomer

in the course of compilation of the results of the first nine years, up to 1870, were so
numerous and tedious as to have retarded publication to less than half the speed hnpe-
fully counted upon before they were found out. Of the two observers concerned, one
died in 1873 and the other soon after retired on pension and is now imbecile and quite
blind.

These orxglnal reductions of observations made with the Transit Circle are com-
pleted for all the years 1862 to 1887 and furnish the material for the final catalogue
of stars. Meridian observations of the mcon, Mars, and minor planets are also to be
found in these twenty -two folios.” Fhey are bound in red cloth, each containing the
results of one year’s work except the last, which includes the reductlons from 1884 to
1887, when completion of the stars prevxously observed was only required and exten-
sion of the working catalogue (a) was avoided as much as possible.. .

- (g) Duplicate Folio Day Books ;- being copies throu‘*hout of the twenty red
Folio Day Books (f) of or1g1nal reductions. - These are bound in. black cloth for
distinetion and are reference copies for the Astronomer s special use;-no alterations

fia RIS
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the two old assistants will prove more accurate remains to be seen.” =
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béing made in them by any one else. : They avo been carcfully compa red: with th
red originals ( £) and are complete.fdr, the samo’ twenty-six “years,* The:only differ-
ence between the originals (/) and theso duplicates (g) is'in the foot motes, which in
the former were entered by the native ‘observers in their own peculiar style, but in the
latter have been revised and made more intelligible by the‘Astronomer, direct from the

note books (4). It is very desirablo that theso - carefully revised fair copics 'should be

_ultimately deposited in safe custody in’ Englaud for future reference, and the opinion .
of the Committee as to their most suitable destination when done with here is respect-

fully solicited. S e R T A

(%) Refractioﬁs.——-’l‘hése \vére‘}ca]cﬁlzitod thrbughoﬁé by"-‘mvéa'ns:'of]f‘?-Besscl’s

 Refraction. Tables. modified and expanded. (Appendiz to the Greenwich observations,

’d

1853).”—on forms uniform in size with those used for (¢). -

(¢) Star Constants.—The constants for cvery star obsoﬁ'cd' were béhiputégli"by
the usual formulwe of Bessel, on printed forms, 9% X T4 inches, adopting tha co-effi-
‘cients of Professor Peters, (Numerus. consians. Nutationis) and the notation used in the

Nautical Almanae. The approximate- places’assumed for their caleulation were near

-enough for giving reductions to mean position with sufficient accuracy, but not for
extracting the precessions from them correct tothe fourth decimal in Right Ascension
and the third in Polar distance. The Astronomer has therefore to re-calculate, when
the ¢ Catalogue of Mean Positions”’ is in hand, all precessionsand many of the secular
variations with more precise positions, taken from the Star Ledger (p) for the year in
which they are required. Those for all stars within 13° of the pole are recomputed for
each year of observation ; others for some intermediate year, and these are reduced to
“the required date by means of the secular variations. : The Constant Forms fill twenty-

detected in one of these forms necessarily- invblyes complete revision- of all .observations
‘made of the star-to which it refers, and these so far have been distressingly numerous

~and the chief source of delay in the preparation of the past three volumes. Unless

worked in duplicate and compared by a third party, so as to prevent collusion, such

" calculations by natives are unreliable. .’ Whether the similar work of the successors of

-

The proper motions adopted were taken from the two lists of the late Rev. R,

“Main and one by his successor Mr. E. J. Stone, published in the ¢ Menmoirs of the

Royal Astronomical Society,” Volumes 19,28 and 33. Those for a few southern sturs

. were taken from Mr. Stone’s ¢ Cape Cutalogue of Stars for 1880,” and for others not

found in these authorities from the most recent Greenwich Catalogue in which they
“occurred. AR S e T e

T 7) ‘The V.Redi‘lctic)ns to Mean Position were always Aco‘m’pflted‘» from the Star -

Constants (i), combined with the A, B, G, D given in the Nautical Almanac, except

for stars whose apparent places were igiven in that work, when they were obtained

from it. In these, as ip all other calculations, the numbers wero carried out to one
decimal place beyond that used in the reductions, so as to ensure, as far as possible,

. arithmetical -accuracy in the final figure :—It “frequently happens that a discordant
" observation is rendered satisfactory by the detection of an error in its reduction to

‘mean place. - ‘ S L o ,
. (k)*The Adopted Mean Positions of all stars used for Clock and Meéridian

 Cotrections, were taken, when giveni therein, from the Nautical Almanac for the year’
~of observation, without alteration except in one ' case, viz., 51 (Hev.) Cephei? to the

Right Ascension of which a correction of -~ 2'49 seconds was applied up to the end of

' 1870. The need of this change was satisfactorily confirmed by the R. A. given in the

N. A. for 1871. The adopted’ positions’ of Meridian  Stars not in the N. A, were

~ brought up from the ¢ Calalogue of 164 Stars within 6° of the- North Polé” in Yol.
" - XVI of the ¢ Radcliffe Obscrvations,” by the more exact method of calculation neces-
Vsi_z_ry"in all such cases. = - S T T PR

T (1) Detérminations of the Ling'of Sight of tho Collimators, woro cxtracted
~ . {from the note books () on foolscap forms uniform with those used for (¢). .- ¢

H . ~

.six cases, one for each hour of R. A.,with two extras for circumpolar stars. - Any error
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‘ {n . (m) Inclination and Collimation Corrections.—The readings of the eyepiece
. ‘mier

micrometer for coincilence of - the direct and refleeted image of the centre wire for
determination of the inclination correction ; those.of the same micrometer upon cach
collimator, and the deduced inclination and collimation corrections were collated from
the note books (4).- Due account was taken of diurnal aberration and the interval of
the centre wire from the mean of the séven in determining the collimation correction.
The eyepiece R. A. micrometer was set to the nearest tenth of a revolution so as to |
keep the correction conveniently small for application. :

(n) The Meridian Corrections: whenever possible, were found from transits
of circumpolar stars above and below the pole. When owing to cloudy weather, only
_one such transit was available, the observation was combined with that of the li)we'st
standard south star recorded and the place of the polar star was not carried out as an
independent determination of its position. The Meridian Corrections thus found are
entered in the two Day Books (fand g). Tbe form for, working out these corrections
is on foolscap, uniform with (c). - : o

(o) The Clock Corrections, Rates since last observing night, and proportionally
‘adopted Rates for the night, were similarly collated on forms uniform with (c). The
mean sidereal time for the mean of the eorrections and the adopted rates are eutered
"in both Day Books, in line with the otheradopted corrections, before the first observa-
tion. The standing order was always to observe four clock stars and more if conve-
nient, but on unfavorable nights three were accepted as sufficient, rather than trusting
toan interpolated correction or rejecting the night’s work. , - °
e p) The Ledgers of Separate Results of each complete Observation were picked

_out: from the original red Day Books (/) by the first native assistant, the skeleton
form of . stars and dates being previously prepared from the entries in the Working
Catalogue (¢). These manuseript ledgers were revised by the Astronomer throughou?,
by reference to the black Day Books (g). The press copy was then made by another
assistant, the flexure correction being applied to the Polar Distances, and the proofs
were read by the Astronomer. The ledgers are now ready up to 1834 and the press

- copies up to 1883. ‘FEstimated magnitudes of stars less than the 6th magnitude are

_ given in the ledgers, as also the initials of the observers.

(9) The Catalogues of Mean Positions for each year are constructed by the
Astronomer ouly. The magnitudes of bright stars included in Prof. Pickering’s
“ Harvard College Meridian Photometry” or in Dr. Gould’s  Uranometria Arqeniz'ng”

~ were preferred to any estimations of such stars by the assistants, but for all faiuter

. stars, not found in those works, the mean of their estimations is taken. The values

‘thus found are fairly approximate to the Astronomer’s formula, deduced from his
unpublished photometric measurements, made between 18563 and 1858, of the circular
- apertures with which stars, selected from Argelander’s Zones and carefully estimated
-comparison stars of telescopic variables just- disappeared. Calling such apertures
- expressed in inches and hundreths, ¢ Limit of Vision” the magnitude of any star is’s

- given by the formula :—

*Magnitude = 92 + &' log. (Limit of Vision.) .
This formula, as also the ¢ Ephemerides of the Magnitudes of the Minor Planels,”
" given-in the R.‘A.S. Monthly Notices from 1887 and in the Nautical - Almanac
- Supplements_from 1859 to 1866 ; besides those of the Variable Stars, first given by
 the present Madras Astronomer from 1857 to 1862, were all based upon the light ratio
. between successive magnitudes being 2:512 and Prof. Pickering also accepted this
very convenient light ratio in commencing. his ‘¢ Photometric Researches,” detailed
_in Vol. XI. of the. * Annals of the Asironomical. Observatory of Hurvard College.”
‘The Madras estimates of telescopic stellar. magnitudes were made, as nearly as the
" - observers could estimate them, in accordance with this photometric scale. o
The Star references, Magnitudes, Mean Right Ascensions and Polar Distances
dnd the Mean Dates, are all werked out from the original M. 8. Ledgers of Sepamte’a :
- Results- (p), and the ‘Precessions, Secular Variations and Proper Motions from the
Star Constants (¢). In taking out these last, for the right hand pages, every mean

' position is checked by the adopted place used for ‘th'e calculation of the Star Constarts
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and any discrepancies are then inquired into and accounted for. When an error is thys

detected all other observations ‘of the star in question are approximately reducdl

" to 1875, within 015 in R. Al'and the neaiest second in P. D., and thus many of the

errors in the observations'and reductions of subsequent years are corrected: in advance, .

clearing the way for “the time when' the catalogues of those years reach the stage of
publication; and hence the reasonable hope for more rapid progress in future,

.. _The press copy is next prepared by an assistant, and the proof sheects are
revised by the Astronomer, reference being then made to the printed sheets of the
Separate Results. This precaution pretty effectually exposes any errors made in the
previous steps of calculation;'as well ag in copying out and is a severe check upon the
-work. The precessions, secular variations and proper motions are again compared
with the Star Constants (£) and the foot notes are revised. ° :

The Catalogues of Mean Positions are therefore not prepared: until the Separate
%isefglts for a year are going through the press and are consequently now only up to
0. » : |

(r) The Tables of Instrumental Corrections for each year, are prepared By ﬁn

4 ‘assistant ; from the Note Books (8) for Index and Run, and from the original red Day

Books () for the remaining columns. _The proof sheets are checked by the Astro-
n;nilgggby comparison with ¢, d, m, n and 0. The press copies are ready up to the end
o . : _ S :
... (s) The Corrections to the Nautical Almanac Stars as given by the Madras Mean
Positions, can only be prepared for current volumes, i.e., for three years at a time,
They are now up to 1870, ' R

] (t) ‘The Erratav'—painfully. numerous before the Astronomer had realized the -
Inaccuracy of the old assistants’ work—will, it is hoped, be fewer as the more recent - -

reductions reach the ordeal of final revision when under publieation. - They are "

Jealonsly watched over by the Astronomer as'they turn up.-

(%) The Introductions of so many astronoical volumes are elaborate scientific

- treatises, of little interest.to those .who want the work more than the lucubrations of .

- the writer. These are strictly confined to the matter contained in the volume and are

.made as brief as possible.

() The ’Distribqtion List, réciuiring continual small but importaut; alterations
1s necessarily the last step before the issue of each volume, ' v ’

(w) The Corféction to Assumed Latitude is uhdoubtedly considerﬁble,‘ proEablS; | _

- about 1 second ; but its discussion will be much more readily managed when-the final

Catalogue is undergoing preparation,

. (.x) The Izivestigation of the Errors of Division of the Ciréie, is a'task, of the

accomplishment of which there seems but little -hope under present circumstances. .

() The Final Catalogue for the Epoch 1875.—This will be commenced as soon

- as possible, most advantageously when the mean positions for the year 1875 are in

..

print; and as-every star reduced to the mean Epoch is a step towards its completion,

R . () Precessions aﬂd' Secular, Variations for 187 5, for the final Catalogue.—

B2 These may be conveniently proceeded ‘with as soon as the Catalogue itself is taken in -

hand; but as riearly a quarter of the Star Constants were calculated for the Fpoch 1875

‘this last step ‘may be considered ag already well advanced.

QIt is. most desirable that the Star 'Catalbgue.slidpld._be' compl_ete(i by the

Astronomer who initiated it and who has throughout -superintended the ‘observations
- upon which-it depends.. Should ‘broken health or enforced retivement compel him.tq

5
~
‘

LT e ) . e L

S

23t is by 9 fneans Improbable that it may be ready for publication' very soon after: .-
. the last of the eight: preliminary volumes is completed. ~ = - .

eforo this is ﬁbcbﬁiblishéd, it would be équal}y advantageous to Govern-
n,"and to his successor, that he should be allowed to complete the publica-
atalogue and of his own observations and researches, which would

6 six moré * miscellaneous volumes, in England, ‘under the supervision of the
dian’ Observatories Committee. L
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" Omper—dated 21st October 1890, No. 706, Public:

= A copy of the Government Astronomer’s letter will be foryvarded to the Govern-
' - ment of India with the following letter. e ) - :

- ! | ' * (True Extract.) .
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ND AGRIGULTURAL DEPaRTMENT,
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‘ o ~ all respect for the Judgment of the Commit
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In

these

. lhat the severe Comments ip the

“ 1tio . been deferreq until explanation haq been
o SR - ERTHEEREN sought and obtained fyom the Government which

! He was not, however, .
"= now brought against him by the Committee it is

~ that the year 1884, when certain difficulties, or w

decessors and himsely In a pun

am. to observe

; and in consjde

H

and to which he

€ remissnesg of

ame for not publish.
ctual ang methodica]

ring-the cherges
only reasonable

hat appeareq ¢

0 him tp ke

5 B AT Were removed by GOVernment, should be regarded g

- I the issue of the Jagt _ ,
h, I am to add, Has reached Government gince My,

Excelle

b " Astrondmer, and the disorgamzation of ¢

‘ Government ig unabld
© . discreditable ” to it Observatory.

s the starting point.
S ions have been published by Mr. P

L ogson
dmit that ‘such a result is tg pe

regarded gpg

volume of ¢ Meridian Circle Observations

The cause Is, however,

suffieiéntly . shown by My, p
ney in Couneil  egp confirm the

, and
ver

| R TR Cin eez_lf-u_nders_tqod, the strictureg made would'not hav

ation: supplied to them, the.Government considers that
Test withitself,. v 0 ‘ L .
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U5, In respect to the “complaints of the” Commiittee.

the Tespensibility for this must -
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regarding the meagre inform. )
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The yearly adminis e .« o
restrictleil 3{11 1effam and Teport is, as the Astronomer observes, necessarily
e % :of technicalitics. Pnstructions should have been givertt:
& an_ entirely separate report suitable for submission to
Ssity Tor this was ovorlokoed, ug. th I administ
tion: t was forwarded® 1y for this was over ooked, and the usual administra- ,
o Do port was ‘ :ithe Government of India without remark, and seems

the Committee ; but the ngag

-t
re be nt to the! Iy 55y
g%glﬁ“()ecf:,[‘;;slegs 9. .“dlia‘.;‘,pﬁice under cover of your predecessor’s letter, flated
: illbe'y. 5% ' . .
of mgncf::ﬁzﬁ’t:ew;n‘fflgif‘k?ﬁ to supply a full and clear report for the information
simply recorded in the Reyi,. O suggest that the yearly administration yeport may be
6. Next: with refér"??“ e and Agricultural Department, . P -
Mr. Pogson’s letter Iam. ehce to the point discussed in the fourth paragraph of
'(‘-‘or.nmittatee will ot be quec .SCted to stite that, while the soundness of the advice of the _
of publication of past resy)y.-oRed by this Government, it is considered that the order - .
e Perience and hieh reput S shoould"be left to the discretion of Mr. Pogson. The long .
tlﬁ)t his views on :u ch o e of* the, Government Astronomer afford sufficient guarantee
The Government howeve(}.g?s«gm have, at any rate, much to be said in their favor. §
grounds and -pa,rtly \Od,;liﬁfgunds the present recommehdation partly on" general

;

Mr. Pogson has, for more t}, PW_lgdge “of Mr. Pogson’s idiosyncrasies of character,

in some respects ‘the be - Published, the Astronomer who has. made them appears’

However this- may "be, ?fhjudge iof the order in which they should be “brought out.

- publication is, in the opip;.. SOufse which will lead to the most rapid and constant
, ;

: : 4 o2 of the Governor in Council, the safest to adopt, and he .
‘ dent that the most g, 4+ Of 1l ) C1l, 0 adopt,
;) :gﬁﬁeef?eed{;m in this :gglziatcgt;og resglts will be gbtamed from allowing Mr. Pogson
7. lusion, I g . is Lol : : :
Astrb‘noxlrllzsgnfe?t;;‘). & ihfl ™ diregted to’invite attention to the last paragraph of the
menf has been extendeq .. 98500 is now aged 61 years, and his tenure of appoint-
p'resént prepared: to Stﬁte -0 the. end of March next. ~The Government is not at
Mr. Pogson’s advéne_iﬁ ‘r"‘Yh_eth'er, any. further extension ig likely, «but in view of

i

- Excellency in Council jrg Sars, ‘his early retirement is certainly probable. ~ His

2t d  after rog: 1 Teati
Catalogue and the .y Ltted, after retirement,. to complete the publication of the
(S)ts:er(jgtﬁroy?q In the éséobservatlons made during his directorship of the Madras

State, T am to add tha}. e of this proposal receiving the-sanction of the Secretary of

. Mr. Pogson should ‘be jpep,, 221 am to say, be glad to accede to the suggestion’ that .

of the honorarium nowga LG vernment would recommend the continued payment A )
- 0 e Ao Uowed "to” Mr. i
observations, gt. the co‘st‘of,:j Wed to M.;. P,ogs_on on completion of eaeh‘volume of
R {-.», Trovineial revenues. L

H

: I have the honor to be, ' '
o Sin,.
- Your most obedient servant,

. Chief Secretary, -
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Mr, Pogson,’ Government e
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-Addressing the Government’ 6f India on the. ‘ - s

.~ - subject of Mr. Pogson’s letter replying to the
.. .. Resolutions of the Indian Observatories Committeo
» ;. on the Madras Obsérvatory report for 1888, -
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