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KODA.JKANAL AND lLA.DR1\S OBSERVATORIES. 

I ..:..ANNUAL, REPORT OF THE KODAIK1~.A,L ():BS}i~RV ATORY FOR 
'fHE YEAR 'J 90S. 

1.' Stafl'.-:"The personal establishment of the observatory was as follows:-
Title. 

Acting Direotor 
.First Assistant 
Second " 
'!'hird " 

•• 

Acting Fourth Assistant 
Writer •• •• 
Magnetic Obseryer •• . . 

Name. 

Charles P. Butle~, A.R.C.SO. (Loudoll.); F.R.P .... 
'K. V. Sivarama Aiyar, M.A.. 
S. Sita,rama. Aiyar, :B.A. ' 

G, ~agaraja Aiyar. 
S. Balasundarum Aiyar. 
T.J. N. Krishnaswami Aiyar. 
O. Theodore, B.A.. • 

The fourth assistant, Mr. M. U. Subramanya Aiyar, left the observatory on 
March 3 in order to take up the first assistantship at th~ Madras Observatory. 
His place has been temporarily filled by Mr. S. Balasundarum Aiyar. The writer 
was transferred permanently to the Solar Physics Observatory on October 9. .For 
the continuance of the meteorological observations at Periyakulam a. new observer has 
been engaged from Madras, Mr. K. Padmanabha Mudaliar •. 

Mr. Theodore, the Magnetic Observer, was gI'anted three months' sick leave on 
April 3, his place being taken temporarily by M.r. E. M. Meyer from the Survey of' 
India. On Mr. Theodore's return on July 3, Mr. Meyer returned to Dehra Dun. On 
November 28, Mr. Theodore resigned owing to illness, and a new observer, 
Mr. H. N. Gupta, M.A., was appointed after a short experience with the magnetic 
installation at Dehra Dun. Mr. Gupta's health, however, appears to be so precarious 
that another change will probably be necessary. 

A first-class book-binder from the Government Press, Madras, is attaohed to the, 
establishment. 

The subordinate staff consists of a mechanic, a book-binder's boy; five peons and' 
two lascars. 

2. Buildings and grounds-(a) Main observatoru·-Nothing further has been. 
done to mitigate the dampness inside the various rooms, but estimates have been sent 
in by the Public Works Department for providing au ~xtra porch) and a verandah 'on 
the side most exposed to the south-west monsoon rain. 

(b) New observator.lJ for Sp£'ctrokeliograph.--.A new building is being erecte<f for 
the accommodation of the instruments for obtaining photographs of the sun in mono
chromatic light by means of a spectroheliograph on the Hale plan. The building 
is in two parts, the northern one to house 18 inch siderostat and object lens for 
enlarged images has a sliding roof moving back north wards. The south building has 
a fixed roof with pillars to carry the spectroheliograph and a duplicate pillar for 
obtaining a direct image on slit. 

(e) Photoheliograph.-This is a corrugated iron structure brought from Madras. 
The sliding semi·circular roof is very heavy and moreover the level of the slide is. 
below the telescope so that great care has to be exercised when opening the roof or 
the instrument would be overturned. A small section of the end 01 the roof has been 
cut out and hinged to allow the roof t.o pass the telescope 80 that the instrument may 
be got partly into working order pending the construction of a more suitable cover 
which is under consideration. As this, however, could not be provided this year, the 
hinged portion was improved, and,tbe various places throug4, which ~ain leake(l were 
boarded up. Although stillllnsatisfactory, t\i:esa mitlOr alterations have enabled th& 
instrument to be employed f01' s?lar photogr~'phy. 



(d) Transit.-The transit b~ilding is now ~Disbed, but there is as yet no. 
pro\Tision for keeping the place and lllstl'Uments dry In wet weather. 

(e) 'Magneft'c observato'f'JI.-·There has been considerable inconvenience and 
trouble connected with the leakage of the underground room. T'hroughout the year 
it has been necessary to place pans of calcined calcium chloride on the :floor twic& 
daily, and blankets have boen suspended all round the room close to the walls to assist 
in absorbing the moisture. 

In Maya lru;ge new: drain was made on the southe~n side, ~ut this appears'to 
have been ineffective, as no water has eV!:lr been seen l'Unnmg from It. 

The eastern side of the hill has been tiled, as the two (lorners on this side were 
apparently the' chief localities of the leakages and this alteration appears to h.ave, had 
good effect. 

It seems prqbable. that the foundations of the pillars in the absolute room above 
have also been affected, as they are both unsteady. 

The ventilation in the undergt'ound chamber is unsatisfactory and a suggested 
method of improving it is under consideration. . 

(1) A-ne1lZometer toWer.-'rhe anemometer tower is in good condition through
out. .A. second room below has been constructed to conta.in the Dine's pressure tube' 
anemometer (recording ~orm), and that instrument will be installed in the Dew room. 

There are at present no <luarters provided for the fourth a!'sistaut. Up to the 
beginning of October the w.riter's quarters had been utilized for this ·purpose, but as 
the writer has now been permanently stationed here, it is advisable that quarters. 
should be provided for tJ::te fourth assistant in the compound as early as possible and 
the Public Works departm~nt have been requested to furnish an estimate. 

New quarters for.the accommodation of the book-hinder, mechanic, one peon and 
two lascars have been completed during the year. These arc now occupied. For these 
new families it has been necessary to sink a new well to provide ~ufficient water
supply. The \yhole of the water for the observatory has had to be carried by hand 
from some distance, and as the number of photographic opel'ations increases, this 
.difficulty is more noticeable, and it would be a great convenience if the automatio 
supply by pump and windmill, which has been under construction for some time, 
were eompleted as soon as possible. . 

3. Instrunients.~The following instnlments are availaLle for use in the 
-()bservatory :-

Iustrument, 

611 Cooke Refractor. 7' focus, Equa
toriallv mounted. 

6 N Lere'bour and Sem:etan Refractor 
8' focus. Equatoria.lly mounted. 
Remodelled by Grubb. 

5" Grubb portrait leThs, 36/1 focus. 
Mounted on Lerebour Equatorial. 

11" polar siderostat in conjunction 
with 6" Grubb lens, 40' focus. 

Altazirnuth • . • . 
4/1 Howland concave grating, 10' focus. 

14,438 lines to the inch. 
Bevolving pla.te-holder with clockwork. 

6" Transit instrument from G,T. Survey 
of India. 

J3~t'rel chronograph by Hard}', Paris •• 
Prlsm Spectroscope. Six prisms with 

antoIn.atic deviation. (W~th photo
graphw attachment and two dark 
slides). 

Employed for 

Spectroscopic examination of sun and 
other celestial objects. 

Visual examination of sunspots, 

Photographs of comets, meteors, yaria.hle 
or now sta.rs, etc., for magnitude 
determination. 

Feeds the ooncave g'l'ating spectrograph) 
and can ulso ne used for dh-ect photo
graphs of tho sun. 

Dismounted at present. 
Spectra of 811:n, cb::omosphere, etc., and 

laboratory lllvestlgation. 
Compensating l'otation of field of 

siderostat. 
For determination of stalldard time and 

general rating of chronometer. 
For transit observations. 
For eye observations of Bolar and terres

trial spectra. 

Small grating spectrC8:l0pe •• •• Examin~tion of .sunspot and chromo .. 
BJ?herlO spectra with the Lerebour 
equatorial. 



,Instrument. 

Photoheliograph by Dallmeyer, No.4. 

Yean time clock. Kullberg No. 6326. 
Yean time chronometer. Kullberg 

No. 6299, 
Sidereal time chronometer. Kullberg 

No. 6134. 
Chronograph (old) .. 
Sidereal clock. Shelton 
'Chronograph, new, by Fuess 
Stage micrometer. Hilgel' 

Theodolite, 6"; Cooke .. 

Unifilar magnetometer. Elliott No. 16. 
Dip Circle. Barrow No. 46 •. • • 
Declination and horizontal force mag-

netograph. Watson No.2. 
2 Photo theodolites. Steinheil •• 
Sextant .. 
Seismometer'. Milne's horizontal pen-

dulum. 
2 ActinometerH. BaHour Stewart 
Solar calorimeter. Buchanan •• 
Induction coil giving 4" spark with 2 

quart r~8yden jars and vacuum tubes. 
Small polar heliostat 

Complete set of meteorological instru
ments. 

IS-inch siderostat, by Cooke, with 
electricill slow motions. 

2 Achromatic lenses, aperture 2 inches, 
8 feet foclls. 

Dividing engine, Oambridge Scientific 
In8trument Oompany. . 

Double reflecting prism mounted on 
divided position circle, by Hilger. 

All the above are now in good order. 

EDlployed for. 

Arranged to give 8" :photographs of sun 
, similar to others at Dema, M.auritius 

and Greenwich. 

With electrical seconds contacts for 
chronographic registration. 

General recording purposes. 

For use with transit and magnetic work. 
For measurement of photographic 

spectra. 
General adjustment of instruments 

positions of special objects and layin~ 
out new buildings. e 

} For absolute comparisons of magnetic 
elements. 

Automatic recording of magnetic 
elements. 

Cloud photography. 
Time determination. 
Oontinuous photographic registration of 

seismic disturbances. 

} For series of comparisons of value of 
sun's heat. 

For comparison with spectra obtained 
from celestial sources. 

Adjustment of spectroscopes, li1xperi
mental work. 

To be used for supplying Hght for the new 
spectroheliograph, now on order. 

Part of additional apparatus for the spectra
graph, for use with plane grating. 

Not yet in use. 

Not yet in use. 

The difficulty formi:lrly experienced owing to the deposition of moisture on the 
'6-inch spectrograph lens has been largely removed by a modification of th~ method 
'of mounting the lens at the end of the tube. 

OBSERVATldNAL WORK OF THE OBSERVATORY. 

The programme of investigations to be undertaken at the observatory was aa 
:follows:-

Solar physios-
(a) Observations of the six most widened lines in sunspot spectra betweelL 

F and b, and other six between b and D. 
'(b) Observations of other widened lines in sunspot spectra. 
( c) Visual observations of prominences and chromosphere. 
(d) Photographs of solar disc in monocJ::tromatic light. 
(e) Photographs of sunspot spectra. 

Meteorological obs&n'a.tions~' 
(}) As at 'preSent. 

Other obsetMl.tlons
(g) Actinoili~1Iry. ' 
(h) Ea.rt1iq~aRe records. 
(a1 Cloud '-ob"s'e:Fvations. 



In addition to the above there are of necessity the astronomical observa tions for 
time, either by altitudes of the sun by means of the Sex.tant, or by Meridiona.l 
observation with the Transit instrument. 

SOLAR PHYSICS. 

4. Observations of sunspot S}lectra.-Instructions were communicated. to the 
Acting Director that the routine worK in solar physics was to be developed as rapidly 
as possible. In accord.ance with this, immediately on his arrival at the observatory in 
January, he made careful observations with all the three Slpectroscopes then available, 
viz., (a) a small grating spectroscope with collimator and telescope of about 4i inches 
focal length; (b) a large six-prism spectroscope with collimator and telescope of 17 
inches focus; (e) the four-inch concave grating spectrograph. 

Of these the first was quite inadequate on account of its low power; the second 
was considerably better but still far from sufficient; with regard to the third, although 
it is possible to observe sunspot spectra by means of the concave grating by eliminating 
the astigmatism, the dispersion of the first and second orders was insufficient (the grating 
being of only 10 feet radius of curvature); the employment of higher orders was 
impracticable for routine visual observation, owing to the necessity for using colour 
screens to separate the overlapping orders. Moreover, the arrangement by which the 
light is fed from the siderostat, through a thick massivo drain pipe, 40 feet long, made 
the constant attention which was necessary take an amount of time quite impossible 
for the establishment ·of this as routine duty, or in cases where only a few minutes 
clear sunshine were available. 

This being so, it was decided to build up a spectroscope more suited to the work, 
and the two long focus lenses of the prism spectroscope were roughly mounted in 
conjunction with the grating of the small diffraction instrument. Excepting that the 
grating is too small to utilise the full aperture of the lenses, this gave an excellent 
combination, and observations were commenced on January 13 with t.his instrument 
mounted very rou ghl y on the Lerebour and Secret an eq uatorial of 6 inches aperture. For 
some time no spots of sufficient magnitude for critical purposes were available, but on 
the 29th of January, a group appeared on the southern hemisphere, and the spectrum 
of the largest member of the group was very satisfactorily observed by Sir John Eliot, 
who was here on inspection at the time. 

From this time onwards the sunspot spectra have been observed on every 
available occasion. As the assistants had had little experience in this spectroscopic 
work, it was necessary for the Acting Director to be responsible for the' final observa
tions ~til the assistants were sufficiently practised to distinguish between the objective 
Widenmg due to selective absorption in the spot, and the more easily noticed supjective 
widening which is so often mistaken by beginners with this work. 

Also the first temporary wooden mounting, which gave considerable flexure, had 
to be replaced by a more permanent one of metal. This: was by the' help of the 
mechanic, completed by June, and the completed instrument was thereafter erected on 
tlie' '6-inch equatorial Oooke refractor, on account of this instrument being provided 
with ~ good position circle, which is necessary for the determination of the positions of 
prommences. 

Since then the observations have been carried on' very efficiently bv the first and 
second assistants. . '. .", . 

General result 'of observations.":"':"'From the'examination of the observations. 
~ade throughout th? ye~r, it ie evident that the spectr~lm of the spots has been identical 
111 every respect WIth that' seen duting the last four or five years the twelve most. 
wz'dened lin~s being the same as tho~e recorded visually at South ~ensiDgton and. 
,PhotographIcally at Yerkes., These hnes are the following :- . 

F-b. ' 1>-D. 
5143'901 I 5727'873 
5l47'652 57al·43t 
5150'363 5671'071 
5138'518 t .5737'288 
5045'582 ~ 5'743~645 
5136'270 f 5426'474 
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These are du.e to Vanadium, Scandium, Titanium and some unknown element or 
elements. 

5. Observations of other widened.lines.-In the more complete examination 
of the sunspot spectra, the advantage of a greater dispersion than has previously been 
atmy disposal has permitted the observation of lines which have 'either not been seen 
before or have been doubtful. It is extremely interesting to find on the subsequent 
reduction of these lines that the elementR to which they are due agree in their general 
nature with those of the twelve most widened lines, i.e., they are chiefly due to Vanadium., 
Titanium, Scandium and some unknown elements. One line of Chromium and one of 
Mn. or Ni. are the only representatives of thE' more common metallic elements. 

Each of these lines will be examined critically with still higher dispersion, to 
allow of their better identification with the standard lines on R.owland's photographic 
map of the solar spectrum, and it is proposed to publish the results of the investiga
tion in the first of a series of Kodaikdnal Observatory Bulletins. 

The following table gives the summary of the year's observations:

Summary oj ooservatiom oj sunllpoi 8pectra during 1903. 
-

Spectrnm I Spots too Rpots, but Sun not 
Month. observed. No spots. 

I 
small for weather visible. observation. unfavourable. 

, 

I 
1903. 

January .. .. .. 2 10 10 6 3 
February · . . , 14 1 8 5 .. 
March .. .. .. 14 12 4 1 . . 
April .. . , .. 13 2 11 4 

Mav . , .. · . 6 6 11 6 3 
Jnne . . .. · . 5 6 9 6 4 
July .. .. , . 12 2 14 3 
August .• .. · . 1 1 16 9 4 
September · . .. 7 7 7 7 2 

October · . .. 20 ., 1 10 
!oIovember .. · . 8 , . S '2 1 
December .. .. 12 .. 4 10 [) 

Total. 

31 
28 
81 
30 
81 
30 
81 
31 
30 
31 
80 
81 

------------------¥ --------
Total .. 114 46 91 90 25 365 

o. Observations of prominences and chromosphere.-With the same 
instrument it has been possibTe to organise r01itine observations of the prominences and 
chromosphere. For this, on each day of observation, the zero error of the position 
circle is first determined, and then the circle readings of all prominences visible are 
recorded; the' mean time of observation being noted. The corresponding position 
angles are afterwards reduced during the same day. 

Complete records of sunspots, faculoo: prominences and ma:gnetiQ distur~ances 
for ea~h mo;nth have been sent to the Dlrector~General of IndIan ObservatorIes at 
Simla, and have been included in the Indian Monthly Weather Review for general 
information. 

In the 'following list only those pr9minences have been included for which 
latitudes have been. determin~d :-

Latitudes of Prominences qhserved at the BolM Physics Observatory, Kodaikanal. '. . 

'Date. Latitnde. I -.. ~:l:" I a •• ode·11 Dot.. I: -.. I ';;,~t~'1 
______ ~~, __ ----~---~---+-__ ---T_----~~i--~----.-

60 (4) I + 51 E. ' 
, 1903. ll<ltm. 

2n~ Sept. •. 8 to 9 ' .. • • 

8rd " .. 8-30 to 9-30 •. 

13tb.: ': :,; 

14th " 
i 

.. 9 to 10: ., 

.. 9 to lQ : ' .. 

17th;" •• :8~to 1Q •• 
22nd'" •• .9-80 t~ 10-30 .. 

...:: .! 

140' - 29 E. 
60 + 51 E. 

(series) 
237 (2) - 5/) W. 
854- + 60 W. 
1~9: - ~Il ,N. 
1'74' ....; 60E. 
189, - 25 E.; 
120' - 6 E,: 
170: - 55 E.: 
36'7'; + 62 W., 
182 - 17 E., 
142 - 27 E.i: 

\ dp 

1903. ~OUR. 

25thSep_t. ., '!!~30 to 10 

29th • • ',9':',30 ~ 10 
'.... ',' 'I'" 

2.lIth, II, .. '9~30 iio 1&' 
".c " 

", 230 
. 'li5 

130 
51 

820 
o 

180 
".' 111 (3) 

297 

257 
817 

~ , 177 (2) 

-- 62W. 
-'onE. 
- 14, E. + 6~ E. + 24W. 
+64W. 
- 64 E. 
- 61 E. + 1 W. 

- 39W. + 21 yv. 
- 61E. 
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Latitudes of Prominences observed at the Solar Physics Observatory, KodaiUnal-cont. 

Date. Time. I' Position-I Latitude. II angle. 
Date. Time. I 

~-~- I ' ~ 
Position- . 
. angle. Lahtude. 

235 (4) 1- 56 W • 

. 
1903. I!Ot;ll. 1903. I!OUl1.. 

.. / oth Oct. .. 9 to 9-30 .. SO + 3R E. 18th Nov. .. 8 to 9 . . 
132 (2) -16 E. 162 ,- 51 E 

- 66 E. 
I 

13S - 22 E. 182 (~) 
260 - S6W. 308 + 17 W. 

~tb. 
' '" . . 9-80 to 10 .. 66 + liO E. 275 - 16 W. 

62 + 54 E. :loth 
" .. 8 to 8-4i .. 93 + 17 E. 

90 + 26 E. 123 (2) - 19 E. 
127 - 11 E. 164 - 54 E. 
130 - 14 E. 344 + 5J W. 
132 - 16 E. 2ht ,II .. 8-20 to 8-!0 .. 135 - 26 E. 

9th .. 9-30 to 10 .. 1S6 (3) - 70 E. 138 - 28 E. 
" 236 - 60 W. 144 - 340 E. 

149 - 33W. 147 - 37 E. 
143lS) - 27W. I liii) .- 45 E. 

94 + 22 E. 23rd 
" . '18-30 to 9-20 .. 14S '- 39 E. 

175 - 59 E. (Series) 
10th 

" 
.. 11 to 11-80 .. 07 + 69 1t , 133 - 24 E. 

153 (2} - 37 E. 

I j 
(Series) 

188 - 67 E. 330 + 4l W. 
264 - 32W. 

.. 1 8- 20 to 8-40 

251 - 3S W. 
11th 

" .. .. 184 - 68 E. 236 (2) 1- i)3 ·W. 
274 .- 22 W. 24th 

" .. 148 - 39 E. 
60 (2) + 56 E. 30th 

" .. 9 to 9-3() .. 141 1- 34 E. 
94 (4) + 22 E. 124 - 17 E. 

12th 
" 

.. 9-30 to 10 .. lSI - 65 E. ~8.5 (2) 1- 2 W. 
147 - 81 :I. 65 (3) + 42 E. 
99 + 17 E. 8th Deo. .. 9 to 9-30 .. 93 +: 11 E. 

327 + 31 W. 98 6 E. 
19th i, .. 9-20 to 9-45 .. 803 (2) + 7W. 100 + 4 E. 

25& - 41 W. 248 -36 W. 
20th 

" .. 8-46 to 9-5 .. 63 + 53 E. 253 !- 31 W. 
242 (6) - 54W. 255 -29 W. 
249 - *7W. 9th n .. 10-20 to 11 155 (2) - 52E. "t",d .. 
254 - 42W. 318 + 35 W. . 296 (5) OW. 120 -17 B. 

'2nd ." .. 8-40 to 9 .. 145 (4) - 29 E. 300 +11W. 
229 _ 67W. 260 - 23W. 
230 _ 66 W. 243 (2) - 40W. 

28rd 
" .. 9 to 10 .. 140 - 24 E. 10th 

" 
.. 8-20 to 9 . . 133 - 30 E. 

316 (2) + 20W. 801-310 + 18 W.to 
272 (2) - 24W. + 27'W. 

65 :j: 51 E. 296 t 12W• 30th 
" 

.. 9-15 to 10-15 •• 3M: 5eW. 293 10 W. 
149 (:/) - 34 E. 313 + 30W. 
164 - 49 E. ]66 - 6SE. 
92 (2) + 23 E. 221 -62W. 

7th NOT. .. 9-45 to 10-45 .. iiO + 64 E. 225 -1i8W. 
146 - 31 E. 41 + 62 E. 
260 - 34W. 265 -18W. 
262 - 32 W. 250 - 33 W. 
265 -29W. 246 -38 W. 
276 -24W. 11th " .. 9-20 to 10-~O .. 170 - 68 E. 

Hlth 
" 

.. 9-30 to 9-50 •. 63 + 60 E. 163 r" .. 88 + 30 E. 154 - 62 E. 
128 -15 E. 186 - 33 E. 
135 - 22 E. 119 - 17 E. 
136 - 23 E. 52 (2) + DOE. 
14,5 - 32 E. 16th 

" .. 7-45 to 8-15 .. 39 (2) + 29 E. 
US -33 E. 42 + 32 E. 
242 -51W. 166 - 65 E. 
243 -60W. 219 -- 61 W. 
246 -48W. 16th H .. 8-80 to 1»-20 .. 226 - 64 W. 

a2tlt 
" .. 18-10 to 10-SO. 46 + 67 E. (Several). 

46 +66E. 51 (3) + 49 E. 
61 + 61 E. 267 (6) .- 23 W. 
52 +60 E. 260 - 30 W. 

189 -2'1 E. 17tl1. 
" .. 8 ...... 5 tot-20 .. 49 + iiI E. 

11G - If., E. 51 + 4pE. 
1811 -7. E. 53 + 47 E. 

13th 
24L - 61 W. 51-Ill ~-::-~:-~ " .. 9-15 io g-40 68 +·l4E. 

- - -CA. aole"nj. .. 
... 177 - DE. 226-~31 (4) -.M ;.to 

U~ 10 to 10-4:0 
247 -~5 yr. -~ .. .. .. .. 116 - S'It 272 - sW. 
326 +3'W. 318 + ~8 W. 
146 - 84E. i 8110 :j: 40 W. 
.~n (3) - Hi ,.' 322 42 W. , 
'259 - 33 ; 32tI +~~ W. '. ~~lO ~ 10-60 •• 

6$ + 46 E. 12'nlt 
" .. l'~ to 12 .. 334 + 6 W. .. '" : ~~fo (8) - 6S I_ '(Setllte.1) • 

- 8~ .' 184 - 37 E. 
228 (6) -64W. (Several) • . ')t: (2) + 64 t ' .121 '(3) - 29 E. 

if., )' ~i~to 11-10 :m f:~ ...l.. 21 • '98 , + $k Y. . -, " .. -20W. 252 -, W. , 
(S&~) 

~ ~-~"'J,.-"",""-I .- '. • ~? -.!; - -_. ~ ,~ .. ' . --. __ ... -, " . ~ .. 



Latitudes of Prominences observed at the Solar "Physios ObserTatbry, Kodaikanai-cOfte. 

Dm. ~. . ·I;~~~~I IAa~. II D.te •• ~_'=_~-_-- -~im-e.-- ,rp=-l~-
, , 

1903. 1 Houn. I 
~3fd Dec. • • 9-16 to 10-30 •• , 96 + (E. 1908. + 1-8 E. 28th Dec. 

Hova. 

+-33 F..' 
- 41 E., 

, I 78 
(Reveral). 
70-60 + 27 E tO'1 

8-20 to 8-45' •• 

I 
62 (2) 

136 
206 

I 
237 
248 
156 
336 
186 
126 

+ 37 E. I - ~o w. 
- 29 W. I 
- 59 E. 
+ 69 W. .28th " 
- 39 E. 
- 29 E. 

•. 8-30 tQ lO-lli .• 

:!09 
:111 
:l2.i 

110 (;)) 
117 

- 69 W. 
- 66 W. 
- 1S4 w· 
-60 ~_ 

- J5 ,R 
- 22 t<:. 

",;!4ta.. •• i 8-15 to 8-~O •• 63 
71 

139 
IH 
154 
2{'S 

+ 34 E. + 26 E. 
- 42 E. 

144 (2) 
106 

-4gE: 
- Ifl E. 

I - 4~ E. 
- 57 E. 

:.104 
2H 
~~r; 

:J08 
- 34 W. 49 

26th" •• 8-20 to 8-40 •• 62 
24,1 (3) 

+ 34: E. 
- S6W. 

• '>6 
7u 

.... 11 W. 
- 54,w', + 21 W. + 3a W. + f6 E. + 39 R • + 16 E. 

7. 8-inch sola.r pictures.-The 4-inch Dallmeyer photobeliograph No.4 was 
rather dilapida.ted, most of the adjustment screws being rusty, and ill conseqt1enee 
the instrument had to be dismounted for thorough overhauling and cleaniD.g. It was 
then again erected and adjusted, and the resulting pictures are very satisfactory_ 
There still requires some attention to the mounting, which is far from rigid, necessi
tating the frequent adjustm~nt of the finder marks for fixing the position of the image 
ready for exposure .. 

The plates employed have been Mawson's Plwtomec/lanical and Cadett's 
Lante'l'n, size 10 X 10 inches, the development of which with bydroquinone is found 

.,.quite satisfactory. 
The following list gives the dates of the photographs obtained since the instrllment 

-'was finally focussed :-
Days on which photographs of tbe sun have been taken at Kodaikanal with the 4-inch 

Dallmeyer Photo:beliograph. 
1903. 

August 22, 25, 26, 27,31. 
September 1, 3,13, 14, 15,1'7,19, 2.5,26,27,28,29. 
October 4,5, 7, 8, 9, 10, 11, 12,13, 14, 15, 16, 17, IS, 19, 20, ~2, 23, 24, 2f1, 28, 29" 
" 30,31. 
November 3, 4,7,9, 10, 12, 13, 14, 16,28,30. . 
December -2, 3, 7,8,9, 10, 11, 13, 14, 15, 16, 17, 21, 22, 23, 24:, 25, 31. 

8. Spectroheliograph for photographing the snn in monochromatic 
-light.-An illstrument has been ordered from the Cambridge Scientific Instrument 
Oompany, ~~ngland, for obtaining photographs of the sun in monochromatic light 
by the Hale method. The pillars for the foot-plates of this spectroheliograph are 
erected, and. tbe positions ot the levelling screws marked, Sf) that as soon as th~ 

,i;nstrument arrives (it was promised in August) it can be set up and put, to work:. 

IS-inch Siderostat.-.;Provision for supplying the above instrumE'nt with 
light has been ma,de b.Y' the purchase of a new Foucault Siderostat, made l>y T. Cooke 
& Sons, of York, England. It has an I8-inch plane silver-on-glass mirror, with 
differential electrical motors for fine adjustments in right ascension and declination. 

This has been erected in the new building provided for the work, and is in going 
order ready for observation whenever the spectroheliograph is received. 

- ~ , 

_ 9. Photogra.phs of sunspot spectra.-A few photographs of sun spot 
,epectra have oeen obtained bm the dispersion at our disposal was too small, and a. 
,different arrangement is being got toget.her; it is hoped that photographs of sun 

sJ:tot spectra will be started with large dispersion- in a short time, the apparatQ.8 for 
';'which is llOW being assembled and got int9 arljustment. 

't 

10. Time observations.-Durillg the greater part of the year the sky ~a'S beell., 
,:!,ul'tjally or wholly clouded over at noon, and in consequence of this the det-ermiDatiOQ._ 

3 
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'of' time ha,s depen,d.ed aJmost entirely on sextant observations made in th~ early 
morning. 

The transit ~trument has been got into working or~er, and a ~arrel chronog~ph. 
cleaned'uB fO,f. riae;with·i:t~'· When the weather ha.s pernlltted, transIts of the sun have 
b.een observed for determination~ ot time, but thelr number has been very few. 

Great inconvenienoo· is experienced during a . long spell of cloudy :weather in· 
getting, good time obser:vations, and to mitigate. thIs arrangements wer~ III force for-
the" transmission of a series of signals from Madras at ~·O P.;\{. These we:e, howe!er, 
rendered :entil'ely usele&s by their being l~etransmI~ted by ~~nd at mte1'llle.dlate· 
stations. . Representations were made to the Tel~graphlC a~thorltIes, and they kIndly 
provided a new relay and sounder, at the same ~lme arrangm.g for. a throu.qlt conne.c
tion for the time signals. This arrangement gl ves every satIsfactIOn, and there will 
be no' further di:ffi..culty excepting in cases of break down dne to storms, etc. 

11. lIeteoro-logy.--The barograph, thermograph and anemograph have been in 
good working order tliroughout the y'e~r. Eye obse:~tions of tempe:a~ure (with dry 
and wet. bulbs, dry maximum, dry mInImum, wet nUnImum, grass !lllllimum and sun 
maxhhlim) pressure, directioD: and velocity of the wind, observatlOnS?f cloud and 
rainfall· have been made dally at 8h., ·lOh., and 16h., local mean tIme, at both. 
Kodaikanal and :Periyakulam, the meteorological station at the root of the hills. 

At. Kodaikanal the hours of bright sunshine are recorded continuously with a 
Casella gla!'3s.globe recorder. 

All the instruments have been in working order throughout the year, :lnd the· 
taqulated'results are given in the appendices at the end of the report. All mete<..ro
logical observations are at once reduced and tabulated. 

Weather telegrams are sent daily at 8-30 A.M. to the Meteorologioo.l Reporters 
of India and Madras . 

. :"The mean temperature for the year was 56°'5, the normal temperature for the 
:preHbus three years being exactly the same value. The highest recorded temperatura· 
in shade was 74°',5 on March 23, and the lowest was 43°·5 on January 25. The 
:b.ighest mean daily temperature was 62°'7 on A.pril 2S, and the lowest 50°·2 on 
January 24. 

The greatest amount of wind during the south-west monsoon occurred during 
"the last week of July, the highest daily velocity being 751 miles on July 26. A 
storm of exceptional intensity occurred from the 4th to the 6th December, the total 
wind velocity on the 4th being 971 miles, the greatest hitherto recorded at this 
station. The mean hourly wind velocity during the year was 14 miles per hour, 
the normB.1 for the last two years being 13 miles. The maximum houdy wind 
velocity during the year was 51 miles, and this occurred between 5h. and 6h. on the· 
morning of the 4th December. 

The total.rainfall fo~ the year was 69'55 i~ches, the aV~l'age for the previoul 
three years bemg 66'24 mches. The greatest ram fell early In August, there being 
8-17 inohes in the week ending the 11th. " 

12. Actinometry.-At Kodaikanal observations of the sun's heat are made with 
a Balfour .Stewart actinometer whenever. the sky is quite free from haze. The year 
und~r reVlew has been remarkably poor 1D such days, and the number of observations 
are m consequence very few . 

. IS. Seismology.-The Milne seismograph has been in continuous action 
throughout the year. During the great storm. at the beoinning of December the eeis
~ograph roo~ was Hooded, and the water dropping on r;:, the end of the boom caused 
It to sag agamst the bottom of the cage; when the water was removed the instrument 
kept in good action thenceforwards . 

. It is interesting to note that during this storm a fairly large seismic disturbance 
was In progress, the greater part of the record of which was secured before the instru
ment became swamped. A list of the principal shocks recorded during the year 
U?der report is given in .Appendix 1. 

14. C~oud obse~va.tions.-The pressure of work attending the initiation of the· 
spectroscoPIC observations has prevented the starting of the photographic registration 
'Of tbe,upper clouds. 



9. 

:1i5;..: Bagnetic· O:hst:lrV3itions~r-+Koda·ik3ina.b1ieing.olle :of:t4~1·base·stations for 
the Magn.eiio Survey of India now proceeding, complete: llee.6Fd"J 'Mar taken: (til}) 
vis~ally . with ~he magnetometer and dip circle, (b) by continuous photographio 
regIstration wIth a Watson magnetQgmph recording horizontal intensity and 
4eclination. 

Deflection observations were taken· every morning a~ 10 A..M., Madras mean time, 
for detEl~a.tion of· ~he s~ale c9-efficient. '$' f the· horizoJltal force magnetograpb 
traces. SIX of th~se defi~ptlO:q.S are r~ad VIS ally'~ .. ,Once every week the deflection 
is photographically rec(lrded on the sheet car ing the t~ces. 

The recording cylinders are so arranged t.hat two days' photographic traces are 
obtained on the same sheet of paper, one above the other. The sheets are developed 
every second day, and are written up aud read ... 

Temperatures in the underground vault were l'ecorded continuously by a 
thermograph until March 2'Sid. .As the curv~ wa& .. by that time practically ~ straight 
line, the. thermograph was stopped, and oomp~;r~~'!l~~S have since been taken three 
times daily at 10h., 13h., and 16h., local mean time, £tom which the te~pera.tures. 
required for computati?n will be derived by interpolatio~. 

Since the discontinuity caused by the illness of the. magnetic observer in :M:~I'ch,. 
the checking of the re~uctions has been· undertaken by folie Magnetic Survey. 

" . 
Captain H. A. D. Fraser, R.E., visited the station in.January 1!)03 for comparison 

of the i.n:str~ments fori standa:rdising purposts.. On examination of the suspended 
systems of the :rp.aghetqgraph It was found, pwmg doubtless to the very damp state
of the underground vault, th~t the systems; of magnets were interlaced with :fine 
:fungoid growths, thes~ also passing from thei needles to: the sides of the case, thus. 
interfering considerably with the needles' freedom of motion. The various glass 
lenses were also cover~d with a thin film, ca~ing considerable loss of light. 

Both instruments .were dismantled and thoroughly cleaned. The glass-covering 
cases were provided with felt packing saturat~d with corrosive sublimate, and sealed 
to the pillars with paraffin wax. 

Small vessels containing pumioe stone ~turated with strong sulphuric acid were
kept in the cases; boxes oontaining dry calcihm chloride are placed on the floor near 
the dampest places, and dried blankets are sUf3pended aU' round the walls of the vault. 
:By the help of these additional precautions 'the instruments have been kept in good 
working order throughout the year. 

Magnetio elements.-The mean value of the observed magnetic elements fol'" 
the year I 903 are as follows :-

Mean westerly deolination •• 0° 22"1 (W). 
Mean inolination or dip • • •• 30 rl 
Mean horizontal intensity •• •• 0'37369 C.G.S. units. 

lVIa.gnetio disturbances.--With. the approaching return of the maximum. 
epoch of sun-spot activity, the present year has been characterised with an increasing 
number of magnetic disturbances. The most notable were those of October 12th and 
31st, the latter being so violent that the light was deflected quite off the recording 
sheet. Th.e curve shows so many variations that a table of the chief maxima and 
minima is given below :-

Time. Va.llles of horizontal intensity. 
Greenwich 
mean time. Ma.::ltima. MiniUla. 

H. M. 
6 49 . . '37543 .. 
7 46 '37282 
8 34 '87387 

10 24 '36961 
10 54 .. '37141 
13 6 .. 
14 00 

-36789 .. ... '36784 . . 
18 Sf) 

I' • •• '37164 
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The ,followmg: list gives iJ6.e tunes' and durations ,of, the" 'ohie! disturbances 
recOrded during the year :- ' 

''1903. ' 

= 
Time L.lI.T. 

Kind •. Retu ••. 

To. Duratioll. ' 

Zaa.1IUJ'. 

}!Ollllll. 

iii •• 
',',11. 

.. 
I. I., II. I and 1 

2nd •• o' S 11~ al;ld 16 11-150 and 1'1 
::Ird .. S 3 . 13 10 
4th •• M 4":~O 111 Ui 
Ilib. ,. M i 11 7 
.ath •• 
'7th •• 
8th .. 
9th •• S 11 Ii 1 

lOth •• ·s .. 
11th .. 11-16 g-25 
12th " ) 
,l3'h •• I Instrument . a.djulted., I'll) 
14th •• r reoorcl. ,15th, , 
16th, • '., J 
17th .. 
18th ,. 

'19th •• 
20th ,. 
jilt' •• 
J2nd •• S G 9 3 
23rd ,. S 16 18 II 
24.th •• 
:o6th '. 
26th •• S 1~ 19-30 3-30 
27th ,. S '3-30 8 4·30 
28th. .. 
29th •• 
30th •• 
.3ht .. 

l"ebru;t,ry. 

1st '. :: I '1 2nd •• 
;nd ,. j 
4th ,. .. ! 6th, • S 8 9 1 I '6th ., 
7th, , 
~th " M 10 

.. 
24, 14 

. !lth .. M 0 2 2 

.10th ,. 
11th .... ·s .. 
12th 0' 22'26 24 1'75 
13th •• S 0 r; I) 
uth •• 
16th ._ S 21-0 22 0'5 16th ._ S 7 14: 7 17th .. 
18th •• 
19th •• ., 
20th ._ S II 12 3 
21st S 7 18 6 
22nd o. M 10 13 3 
23Jid " 
24th " 

'2l1th .. S 7'25 7'0 0'25 
26th '0 

. '/ 27th " " 
'8th •• o. 
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1903-cont. 
======~~========~~==~~=-

Time L.M:.T. 

lit 
2nd 
3rd 
~th 
5th 

6th 

7th .. 

8th 

9th 
10th 
11th 
12th 
18th 
14th 
15th 
16th 
17th .. 
18th 
19th 
20th 
21st 
22nd " 
23rd 
'4th 
25th 
20th .. 
27th 
28th •• 
29th 
30th .. 
3bt 

1st 
2nd 
:n·d 
.J.th 
5th 
6th 
7th 
8th 
9th .. 

lOth 
11th 
12th 
utb. ' 
14th 
15th 
16th •• 
17th. 
18th 
19th ., 
~Oth 
21st 
22nd 
23:rd .• 
24th 
25th 
26th. 
27th 
28th 
29th 

:ltth. 

Date. 

.~ 

Kind. 

B. 
N. 

B. and M. 

S. 

S. 

S. 
S. 
S. 

s. 
S. 

M. 

s. 
S. 
S. 
S. 
S. 

S. 

s. 
S. 

8. 
M. andS, 

S. 
S . 
s. 

S. 

S. 
M. 
S. 
S. 
R. 
S. 

M. and B. 

S. 

M. 
M. and H. 

and M. 
Y. 

- ----- Remarks. 

From -----;:- -l--Dnr_at_i_on_._!.-_________ _ 

Ii 
o 

o and 6 

.. 
{) 

6 

3 

,. 
8 
7 
0'5 
6 
o 

8 
7 

19 
o and 16 

o 
7 
6 

6 

10 
0 
6 
6'5 
6'6 
6'0 

6 and 20 
.. 
7 

6'5 

May. 

13 
16 

6 and 18 

17'5 

10 
11 

16 

H 
15 
11 
24 

1 

10 
10 

J'1Ule. 

24 
16 and 24 

14 
16 
16 

.. 
l4, 

.. 
2~ 
10 
22 
21 
13 
10 

13 and 24-.. 
14 

24 

., 

• ... , ,ndl,!, on' 12 ",' " 

o 16 

------

llOURS. 

8 
16 

6 and 12 

11'5 

? 

I) 

5 

13 

G 
8 

10'0 
18 
1 

7 

2 
3 

Ii 
16 !lond S 

14 
8 

10 

.. 
~ 

14 
10 
16 
14'5 
6'5 
3'0 

7 and 4 

7 

]7'5 
land7andS 

16 

20 to 21 and 22'25 to 24 very 
curious; brlsky IIlo'Vements. 

o to 3, 6 to 9, 23 to :<4 very 
curious; brisky movements. 

o to I, 2 to 4, 8'6 to 10' very 
curious; brisky movements. 

15'aO to 17'30 ad 20 to 21'30 
no record. 



1st 
2nd 
3rd 
4th 
5th 
6th 
7t.h 
8th 
9th .. 

lOth 
11th 
12th 
13th 
14th •. 
15th 
16th 
17th 
18th •. 
19th 
20th 
21st 
22nd 
~3rd 
24th 
25th 
26th •• 
27th 
28th 
29th 
30th 
31st •. 

1st 
2nd 
3rd ,. 
4th 
5th 
6th .. 
7th " 
8th 
9th 

10th .. 
11th .. 
12th 
13th 
14th 
15th •• 
16th 
17th 
18th 
19th .. 
20th 
21st 
22nd .. 
li3rd •• 
Uth .. 
25th. 
26th •• 
27th 
28th .. 
29th 
30th 
31st 

Da.te. 

") 

. '1 .. 
, . 

Kind. 

s. 
S. 
S. 

M:. 

s. 
S. 

S. 
~. 
M. 
M. 
S. 
S. 

S. 
M. 
S. 
S. 
S. 

s. 
S. 
S. 
S. 

s. 

M 
S. 
S. 
S. 
8. 
S. 
R. 
S. 

13. 
S. 
G. 
S. 

M. 
K 

From 

7 
6'5 
7'5 

1 

10 
6 

13 
o 
9 
6 
8 
7 

7 
o 
o 
/) 

7 

12 

8 
6 
7 

6'5 

5 
7 
7 
3 
7 
8 

10 
7 

9 
18 

() 

o 

.. 
4 
7 

13 

1903-cont. 

TilXle L.Y.T. 

lull". 

To 

14 
13 
16 

.. 
16 

16 
14 

24 
15'8 
12 
16 
Ui'li 
8 

18 
20 
16 
22 
13 

August. 

.. 
16 

18 
11 
16 

16 

24 
19 
24 
16 
16 
13 
14 
13 

15 
22 
24, 
16 

17 
1 ;~ 

1 Duration. 

HOURS. 

7 
0'5 
8'5 

15 

.. 
6 
8 .. 

11 
15-5 

3 
10 
8-5 
1 

.. 
11 
20 
16 
HI 
G 

.. 
4c 

10 
5 
8 .. 
9'5 

19 
12 
17 
13 

8 
6 
4 
6 

() 

4 
2·t 
16 

13 
6 

~~=-~---'~=--=--=-=====--

Rsma.rIs. 

~======k::=========-=-==l _. ~.~ ______________ ~_ 
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1903--cont. 

Tim-eL.M.T. 

D .. te. Kind 
---~. Rewuh. 

From 'ro Duration. 

,.-------- .- -----_._._ .. -----., 

September, 
1l0UllS. 

hi :) 7'5 23 15'5 
2nd •• 
3rd .• " 
4th Y 11 24, 13 
5th Jli 0 23 23 
6th .• S 7 13 6 
7th .. 
8th " M 1-5 24 22'5 
9th " S 7 16 9 

lOth .. :'II 7 24, 17 
11th •• S 6 a 8 
12th ._ M S 23 15 
13th .• 
14th 
15th •• 
16th .• 
17th •• 
18th" " 
19th •• l\[ 10 24 14 
20th .• M 0 23 23 
21st 
22nd •• .. 
23rd .. S 7 20 13 
24th .• S 9 13 .4, 

25th •• .. 
26th •• 
27th •• 
28th. _ 
29th .. l{ 

30th .• 

October. 

1st 
2nd •• S 11 20 9 No record frow 3 t. IU 
3rd •• S 6'5 11 4?f.i 
4th ._ 
5th. , S 7 24- 17 
6th ., S 8 24, 16 
7th •• S 0 14 14 
8th .. Y 7 24 17 
9th .. 

" 10th •• S 8 15 
11th .. S 7 24 17 
12th " G 0 24 24 
13th •• J. G 0 18 18 
14th ., JI[ 0 22 22 
15th •• 
16th .. 
17th .. 
18th •• 
19th .. S 6 16 10 
20th •• 
2ht •. 
22nd .. S 10 24 H 
23rd .. 
24th •• 
25th •• M 13 24 11 
26th .. M 0 24 24 
27th •• ,. S 0 14 14, 
200. •• .. 

ii 29th •• S 21 6 
30th •• M 3 16 13 
31st V. G. 2 24 22 Beoord lost as the magnet: 

was defle~ed 0:8: sheet. 



1st 
2nd 
3rd 
4th 
5th 
6th 
7th 
sth 
9th 

10th 
11th 
12th 
18th 
14th 
15th 
16th 
17th 
18th 
19th 
20th 
21st 
22nd 
23rd 
24th 
25th 
26th 
27th 
28th 
29th 
30th 

1st 
2nd 
ilrd 

4th 
5th 
6th 
7th 

8th 

9th 
10th 
11th 
12th 
13th 
14th 

16th 

16th 
17th 
18th 
19th 

20th 
21st 

-22nrl 
23l.'d 
24th 
25th 
26th 
27th 
28th 
29th 
~Oth 
31~t 

Da.te. 

- -

"1 .. 
"I 
"I 

J} 
"1 .. 

"j :: I 
:: I 

- -

Kind. 

V.G. 
M. 
M. 
M. 
M. 
M. 
8. 
S. 

S. 
S. 
B. 
S. 

s. 
S. 
S. 

S.M. 
S. 

s. 

s. 

8. 
M. 
S. 

1\1. 
S. 
S. 
S. 

S. 

G. 
G. 

M. 

S· 

M. 
S. 

I S. 
" S. 

-

{ 

"I S. 
I S. and M. 
!it. and. S. 

B. 
S. 

G. a.ndR. 
1t. and G. 

t 

16 

1903-cont. 

Time L.M:r. 

From j To 
I 

Novem.ber. 

o 
o 
6 
o 
o 
5 
4: 
o 

3 
o 

20'5 
20" 

S'76 
18'0 
o 

o and 17 .. 
o 
o 

s·o 

24 
24 
24 
24 
24 
14 
17 
13 

24 
18·5 
22 
22 

S'25 
24 
16 

17 and 19'" 
17 

24 

Decem.ber. 

10 
11·i 
7 

11 
1~ 

1 
10 

g'5 

14 
o 

17 

7 

10 
8 

14 
14'5 
14 

22'0 
19'0 
1'0-

12 

12 

23'75 0 
o 0'26 
7 24 

o and 7 7 and 16·5 
11 an7d 11 112'6 and 22'5 

~4 
o 10 

6'75 and 18'75 18-16 an 
~ and 10 I 10 and 14 

I: 

I 

._-1.. __ 

Dura.tion. 

noullS. 
24 
24 
18 
24 
24 
9 

1:3 
13 

21 
18-5 

1'0 
1'5 

0'5 
~ 

16 
17 Il.nd 2 1/1 

17 

-4. 
3 
7 

4'0 
0'') 
0,;) 

:2 

6 

10 
10 

7 

14 
11 

0'25 
0'25 
17 

7 and 8·5 
Hi and 5·5 

17 
10 

12 and 3'75 
8 and 4-

- .. 
Remarks. 

Low intel1Si.ty. rising to normal. 
Lotiol increu.se of H. 

Do. 

Small increase, sudden. 
} Sustained variation, wlthout 

eudd .. n maDma. 
.. Budden. increase. 
Depression in H.F. 

} 
ContiUllll.l seriell of small 

variations, in· g.merAi 
depression. 

1 Small 'Variations througbout,. 
> chiefly depression. 

IJ 

Small cre~tB bat big troUgTiS. 
Small 'Yariatioll usually d~pre8-

I !ion. 
, Big crests, emnll troughs. 
Sudden int:rease. 

Do. 
Small 'VlLrilltioll without Madden 

marima. 
Do. do. u~ually 

ele"'lI.tion. 

I . 
Gradual deprcsSlOD. 

Do. between 1 
a.nd 3 SHelden rise. 

Do. do. 

Small \'IIli .. tions with sudd_ 
maxim;t. 

Usually depression. 
Do. 

} Sudden inorta.ee. 

USU~tlly e:ev~\t:ion. 
Do. 

EIF)vatio;o. 

Sudden m .. .::illl& 81l.d uliaima. 
Depressio.l. 
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16. Library.-.All the large volumes of proceedings and transactions are bound' 
IIp to date. One hundred and three books have been bound during the year. Five 
lmndred and twenty~three books, periodicals and pamphlets have been received. 

The general uncertain weather through the greater part of the year has made a. 
considerable demand on the members of the staff, it having only been possible to get 
the solar observations: by attending an hour earlier every morning; for a long time 
all the actual oberervational work had to be done between 7 and 9-30 A..Y. In 
concillsion I wish to express my thanks to the whole establishment for the support 
afforded me throughout, the help of which has considerably lightened the labour 
which devolved on the organisation of a new series of duties. 

KODAZX.iNA.L, 

8th January 1904. 
CHARLES P. BUTLER, 

.Ag. JJirector, Eodaikanal and Madras 008er'IJatoriel, 
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H.-ANNUAL BEFORT O]j' 1'IIE MADRAS OBSERVATORY FOB 
THE YEAR 1903. 

1. Staff.-The nrf'lt Assistant Mr. M. n. Subba Rao resigned his appointment in 
..Mar?h, and Mr.l\f. G. Subrahmanyam from the Kodaikanal Observatory was appointed 
in hIs plaee. 

Mr. Solomon Pil1ai, the computer, took one month's privilege leave from the 6th 
April. 

.At the end of the year the staff consisted of-
Mr. S. Solomon Pillai, Computer and Manager'; 
Mr. M. G. Subrahmanyam, :B.A.., First Assistant; 
Mr. E. Hamanujam Fillai, Second Assistant. 

, Astronomical observations made during the year were as usual solely directed to
time determinations. These involved the observation of 428 clock stars, and 80 
azimuth stars and in addition 93 determinations of level and collimation. These 
observations were made by Messrs. 8010mon Pillai and Subrahmanyam. 

2. Time service.-In last year's report it was mentioned that the question of' 
transmitting time signals to Colombo daily at 8 A..M. from the observatory had been 
raised. Arrangements for this were completed early in the year and since the 14th 
February a series of signals terminating at 8 A.M. similar to the 4 P.M. roll have 
been daily sent to Colombo. With this exception no change was made in the time 
signals controlled by the observatory. 

The time gun at the Fort was fired correctly on 709 occasions out of 730 in the 
year, giving a pereentage of successes of 97'1. Out of 21 failures, eight occurred in 
September and October and were dne, in part, to a defect in the firing apparatus which 
was rectified on the 19th October. On two occasions the gun was fired by accident 
before the time and on seven days the gunner was absent. 

The time ball at the Port office failed at 1 and 2 P.M. on two days; on one 
other occasion it faile.d at 1 P.M. a.nd was dropped correctly at 2 'P.M. 

The following table shows all the failures and their causes :-

Month and date. 

2nd February " 
3rd " 

31st March 
30th April 
2nd May 

16th " 
17th " 

2nd June 
16th " 
'1st July 

gth September 
22nd " 
!16th " 
28th " 
8th October 

lOth " 
15th " 
18th ., 
2(th " •. 
10th November •• 
3rd December •• 
7th " 

25th " 
30th " 

Signal .. 

•• Noon gun 
Do. 

.. 8 P.M. gun .. 
. , Time ball 
•• 8 PM. gun •• 

Time ball 
.. 8 P.M gun .. 

Do. 
.. Noongun 

Do. 
Do. 
Do. 

•. Timeball 
.. 8p.H. gun 

Do, 
.. Noon gun 
.. 81'.1\1. gun .. 

Do. 
Do. 
Do. 
Do. 

.• Noon gl1n 
•• 81'.1\1 gu.n 

Do. 

Fault. Cause. 

.. Failed .. Bad tube. 
Do. .. 'rube miB~ed. fire. 
Vo. •. .. .• ., Not known. 

•• Failed at 1 P.M. and dropped at 2 . 
•. Failed .. .. .• .. Gunner absent. 
.. Failed both at 1 and 2 P.M. .. Lille in C()lltact. 
•. Failed Do. 

Do. • . Gunner absent. 
.1)0. •• •• Bad tube. 

. • Fired 5 minl1tes too Boon 

.. Failed .. .. 
•. Fired 6 minutes too soen 
•. Failed both at 1 and 2 P.lI[ • 

•• Failed 
.• Do. 

Do. 
Do. 
Do. 
Do. 

.. Do. 
Do. 
Do. 
Do. 
Do. 

• . Gunner absent . 

• • 'N' 0 olock cll;~nt . 
.• Gllnner absent • 

Do. 
.• Weight slipped. 

Weight dId not drop. 
· • Tube failed. 
.• Bad tube . 

Do. 
• . Gunner absent. 

Do. 
•• Tube failed. 

3. Meteorological observations.-Meteorological observations were car:ied 
on as in the former year and the registers of the 10 hours and 16 hours observatlOna 
were reduced and sent to Calcutta together with the observations of clouds .. In addi
tion to the ordinary weather messages sent daily, speoial storm observations were" 
supplied to Simla four times and to Oaloutta on the following dates:-

,May 19; August 28-30; September 15-17, 22; October 4-5, 27-29 ; 
November 5-6, 25-27; D~ceDiber 3 -5, 29-80. 

In addition to the. ordinary work the tabulation of the hourly traces of the
anemograph at Dodabetta has been carried out at this office since A}lril. 
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Harmonic analysis of pressure observatio~s at Banga~ore and. Madras and the
:analysis of ground temperatures at five drfferent statIons [Jalpur, Allahabad, 
Debra .Dun Lahore, and Calcutta (Alipore)] were worked out with the help of the 
Computer '~,nd the First Assistant. These and the discussion of the results ob~ained 
have been submitted to the Meteorolo~ical Reporter to the Government of Indla and 
Director-General of Indian Observatol'l.es for publication in the Indian Meteorological 
Memoirs. 

4. Buildings.-The buildings have been kept in good condition throughout 
the year and the press room for printing the weather charts was finished. The 
thermometer sbed was renewed before the monsOOn. 

Instruments . ...:The sidereal clock by Haswall, the meantime clock by 
Shepherd, the transit clock by Dent, and the post-office clock were cleaned during 
the year. The rate of the transit cloek was very variable for some time after it was 
,cleaned but has now become fairly steady again. The S-inch equatorial and the 
transit instruments are in good order. .An old one-prism spectroecope by Troughton 
.and Simms is being modified, ~o as to enable a grating to be substituted for the 
prism. thus modified it will be possible to use it on the 8-inch equatorial to examin~ 
the sun for prominences, etc., on days when no observations are possible at Kodaikanal 
in their rainy season. 

A new meantime chronometer No. 6544 by Victor Kullberg was received during 
the year. 

A new thermograph was brought into use in November; the traces of this 
instrument, are very satisfactory. 

The following is a summary of the meteorological and weather conditions at 
Madras during the year 1903 :--

Pressure w~s above normal in January, Fehruary~ April and 'May and below 
normal during the rest of the year, the greatest excess being 0'046 inch ill February 
and the greatest defect 0'051 in October. The lowest daily mean pressure was 
29·547 on July 30th and the highest 30'170 on February 9th. 

Temperature.- The mean temperature was normal in April anfl belo\v the 
average in all the other months except January, February, Mareh and O(ltobcr. The 
highest temperature recorded during the year was IOiP-1 on June 27th and the lowest 
65°'3 on December 8th. 

Humidit?J.-The percentage of humidity was above normal throughout the 
year. It was lowest on August 6th, when it was 3S. 

Rainjall.-Rainfall was below the average in March, April, July and October 
.and above the average in the other months. The greatest deficiencv was 2·16 inches 
in October and the greatest excess 14'35 inches in December. " 

Notwithstanding the late establishment of the north-east monsoon, the monsoon 
rainfall from October 15th to December 31st was 44'50 inches, being 18':,0 inches 
above normal and the total fall for the year was 79'62 inches, being 30'60 inches 
above the average. 

Winds.--The wind ,:elocity was below normal during the yeu except in. 
F.ebru.ary when southerly wI?ds were unusually strong and prevalent. "he wind 
dIrectlOn w~s nearly normal In all other months ex.cept September ~md October. In 
the former It was 3 points west ftom normal and in the latter 7 points suuth. 

Sunshine.--The percentage of bright sunshine was below the :tvera!.!c dUJ-iug 
the whole year. 'l'here were 1,977'0 hours of sunshine givin~ a percentuCl'e of 44'8 
of the possible mR.ximum. , '0 0 

Slorms.-No storm crossed t'he :Madras Coast. But a storm of mouerate 
severity moved towards the Oircars Coast on October 28th and another sW.lll stOI'nl 

crossed. the coast ne~r Ouddalore on December 30th. Exceptionally hectvy raill 
8mountlOg to 13'32 mches fell at Madras and over the Oarnatic botwa.m the ~Sth 
and Slllt December. !:Such heavy and general rain so lute in the season has no parallel 
a.s far as available records go. " 

MADRAS, 
StA Jan1.tary 1904. 

KOl1AIK.A.NAL, 
8th January 1904. 

R Lt. JONII~8, 
/}epu~1J Di:ector. 

CHARLES P. BUTLER, 
Ag. Dz'rector, Koclai1cartal and Madra8 Observawriu. 
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Appendix I. 
KODA.IUNA.L Observatory seismological records. 

-- --- -- -
P.T. L.W. I 

I 

No. Date. Commenoe- ComDlenoe~ :Maxima End, Maxima. Duration. 

I 
Remarks. ment ment G_M.T. G.M.T. Amplitude. 

G.Y.T. G.M.T. i 

lQ03_ H. M. Ji. 1I. 1I. M.. lI. lI:_ llJl:. 
" "K. lI. 

1 Jan. 6 .. 10 39'0 .. 17' 66-0 .. .. .. Sucoession of 
slight distllr-

19 10-0 bancss· during 
, the -whole of 

III 4,fj-O this period with 
distinotly iDdi. 

22 08-0 cated maxUn& 

23 01-0 
at times shown. 

" 
,. .. ,. .. 1 29'0 II 29'0 .. 22 60-0 

-- 0 26-S i! 
" 

8 .. " . , -. 0'0 0-8 .. 
: . - .. " 16 42'S .. .. .. Thickening 'of 

1iDe. 
4 .. ,- .. 16 4~5 .. 0'26 0'1 .. 
~ .. .. .. 17 00'3 .. Or5 0'8 .. 
S .. .. .. 17 20'S . . 0'25 0-1 .. 
7 .. .. .. 17 31-0 .. 0'25 0'1 .. 
S .. .. .. 22 27-4 .. .. .. ThickeD'ing , of 

line. 
II 

" 
9 . . .. .. 2 53'0 .. .. .. Do. 

lO 10 .. 2 88-8 _ . .. S 04,'0 .. 0 26-2 Slight oontinli011l " dietnrbanoe, 
11 

" 
10 .. .. .- 22 10'S .. .. .. Thiokening of 

line. 
12 .. ~3 11'9 .. 28 16·0 .. .. .. Do. 

23 22'1 .. .. .. Do. 

23 29'8 23 40'1 .. 0 28'2 Do. 

lS 
" 

14 .. 2 11'4, 2 56'7 2 582 .. 2'0 I-I 

8 00'8 .. 1'0 006 

8 03'3 .. 1'2 0'7 

3 16'1i 3 56'7 1'2 0'7 1 45'3 

U " 16 .. .. .. 10 09'9 .- .. .. Thickening of 
line. 

15 " 
15 .. . . .. 17 04'9 .. 0'4 0'2 .. 

16 " 
18 .. .. .. 9 12-S .. .. .. Do. 

11 " 
24, .. 17 011'1 .. 17 16-8 17 30'1 0'3 0'2 0 24'0 

18 " 20 .. .. .. 17 16-8 .. 0'0 0'3 .. 
19 " 26 .. .. .. G 37'2 .. 0'4 0-2 .. 
10 " n .. . , .. 3 46'7 .. I 

0-6 0'3 .. 
:II " 28 .. .. .. 6 04'9 .. 0'76 0'4 .. I 22 Feb. 1 II 47"7 9 64'9 9 57'1) .. 2-6 1'4 .. 

ID OS'l ,- N 1'9 .. 
10 067 10 611'4, 2-0 1-1 1 OS'7 

.28 .. 3 ,. .. .. 5 39'0 .. .. .. Too ll88r hour 
mark for c1eter-

2' " Ii .. 19 18'5 111 4,1'1 19 
lllination. 

43" 20 01'6 0'0 0-8 ° 43'1 

25 " S .. 7 57'0, T . 59'6 7 59'5 
: 

8 18-0 ()'61i O'S 0 ~ll'O 

26 .. 11 .. , 16 • IN 1& 24'S 111 32-1 .. 0·5 0'31 .. 
: 

0" 3'·~ "I' 16 42'3 1$ 61-1 0-5 003 

<- --
6 
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Kodaik8.nal Observatory seismologioa.l records-coot. 
-'1'- -- ~..;:-__ ----~~-~----------=-----::-----.-----~ ----~--

I P.T. 
I ! C'oOmmeuoa-.N0'l Date. ; moot 

I G.M:r. 
---....-___ ~ __ -.1. _____ _ 

1903. 

27 Feb. 1a 

28 

2& 

:0 

" 14-

" Sol 

" 27 

Sl Mar. :2 

82i ., 10 •• ! 

33 ,,20 

,. ~7 •• I 

:0 Apr. j 

36 .. 8 

,. 8 

liS .. 13 

39 ,. 1:: 

40 

U ,,20 

42 .. 25 

" 25 , 

•• )I. 

o 60'S 

431 .. 28&119, 23 6N 

~. j MIlY 1 ~ 
,;; I " 1·) 

4tl I .. 13 

4i 0 .. 17 

48' 
.,., 

" - ... 

61! ,. :!o'i 

,. 
52 " ~G 

5S June :.! 

54 -" • 
65 I II G 

i 

~ I .. 8 

6'1 j .. 22 

6 43'1 

~l 20'0 

., I 13 41'6 

L.W_ 
Commence- ' Maxima 

ment j G.~l.T . 
G.M.T. 

------ ---'---_._-----
N. ll. I :II. lI. 

IO 32'S 

e 5H 

23 59'0 

o liH 

6 OS'l 

\ 10 3u·. 

! fI 47'7 , 
04-1 

1 00'7 

o 13-j 

l() 35-9 

10 31'S 

10 32'3 

5 03'1 

10 45'1 

10 45'6 

3 58'1 

10 61'3 

10 62'S 

o U-8 

.S 16'9 

6 56'6 

15 29 '2 

01'6 

02-8 

2 58'5 

7 03'0 

21 25'~ 

12 2,j·O 

1I \.1'8 

13 50'3 

13 ;).'}'4 

10 38'0 

1801'S 

6 10'7 

3 OS'7 

End, 
G.M.T_ 

lI. If. 

:2 32'6 

o 20'2 

, . I 
MaxIma I' Duratl·on. Ramo k 

I . ar t. 

Amplitude·I _____ +-____ ~ 

I )1][. " H.)I_ 

0'5 0'2 

0'5 0'3 

1'5 0'8 

0'0 0'3 

o 03'1 

o 2S-8 

Thiokening of 
line. 

Do. 

Thiokening of 
line (elongated) 

Thickening 
line_ 

Do. 

Do. 

Do. 

Thiokening ef 
'line (elongated)

Small shock. 

PAcoidental olioil
lation. 

P Aocidenta.l. 

Thi ckening of 
line. 

Do. 

Do. 

Do. 

7 :J6'9 0'75 0'5 o 53'S 

0'75 0-0 

l'ci 0'6 

1'5 0'9 

0'3 0'1 

1 OS'6 

o 15'4 

tl 43-6' 

Thickening 
line. 

Do. 

Thickening 
line. 

Do. 

Do. 

of 

of 

Series of slight 
connected 
shocks. 

Thickening of 
line. 

Two sma.ll sudden 
shooks, 

Thickening of 
line. 
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Kodaikanal Observatory seismologioal records-cont .. 

NO.' 
D&te. 

I 
11103. 

68 July 16 •• 

69 t, 

60 Aug. 

61! " 
I 

62 1 " 
I 

63 1 ,. 

66 I 
67 

68 

" 
" 

" 

" 

16 •• 

\ 1 •• 

16 .. 

17 .. 

17 •• 

17 •• 

21 •• 

21 .. 

26 •• 

30 •• 

6'9' sept. 1 •• 

70 

"I 72 

73 

74 

7fl 

76 

77 

" 

" 
" 

" 
" 

" 

" 

" 

1 .. 

7 •• 

8 .. 

8 •• 

13 •• 

18 ,. 

26 .. 

26 .. 

1 P.T. 
, Comment'e-
: ment 

G.x.:r. 

7 311'0 

78 Oot. 21.. 10 14:·1 

79 

80 

81 

82 

" .. 
" 

" 

29 •• 

30 •• 

31 _, 

31 •• 

83 Nov. 11 .. 

84 

86 

86 

87 

88 

89 

90 

91 

" 
" 

" 
" 

" 

" 

" 

11 .. 

12 •• 

13 .. 

13 .. 

24 •• 

240 •• 14 64'4 

26 •. 12 

28 "I 

L.W. 
CommaGe

ment 
a.M.T.. 

][. K. 

8 08'5 

10 18'7 

15 14'6 

4. 62'2 

16 01'6 

Maxima 
a.M!f. 

H. M. 

13 20'9 

15 36'0 

4 60'7 

II 05'4 

4 48'2 

6 23'0 

1 29-6 

2' sr·! 
Hi 11'5 

8 12'7 

Ii 4,7'8 

12 42·5 

6 34'4 

10 ~O'7 

16 16'1 

4 fl5'8 

3" 5Z''r 

4 24,2 

3 08'6 

4 66'3 

6 30'7 

2 18'4 

6 26'S 

11 46'6 

16 10'S 

12 21-6 

3 55'4 

lEnd, 
G.Y.T. 

Mrut:.ima 
Amplitude. 

Il.](. 
" 

H) 0'6 

0'5 

0'0 

0'3 

0'3 0'2 

15 26'7 1'75 1-1 

12 36'4 0'S8 0'2 

D~~n. ! Remarb. 

H. K. I~Wg 
I line. 

of 

I Do. 

Thiokening of 
liue. 

! Slight sbook. 

Thickening 01 
line. 

light shook. 

Thiokening of 
line. 

Do. 

Do. 

Do. 

Do. 

Thickening .0-
line. 

I Bilohu. 

Elongated thiel!:. 
ening of line. 

Do. 

Bukarest 10 A.X. 
Thickening 0 f 
line. 

Yery slight shock? 

Thickening of 
line. 

Do. 

o 61'3 LooaJ. shock. 

1 

o 

fl'6 

40'8 

Extended shook. 

Do. 

Two slight shooklio. 

Do. 

'rhiokening of 
line. 

Do. 

Do. 

Do. 

Vo. 

Do. 

o 31'S WAll definell 
shocks. 

o Prolonged mlloJl:i 
rUUIn. Assam 
earthquake. 

'Fhickening or 
ltne. 

= 
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Kodaikallal Observa.tory seism.logical records-oont. 

: P.T. L.W. \1 I u_~_& 
Dl\te. 'Commence. Commenoe. l£&xim& End, I ~ 

, 
Duration. Remark!!. I, ment mellt I G.M.T. a.M.T. I Amplitude. 

G.M:.T. G.ll,T. j I . __ ~ ____ -L ____ ~ ______ ~ __ --~----____ _ 

--\--~;3:--T-:-~~-~-1I' \ ll. J(. ll. K. )(.11." E... I 
~~ t' Nov. 28,. 4- S-/ Thiokening 

line. 

\ 
93

1
" 30 .. 

~4: I Dee. 4:.. 15 29'8 

" 
" 
" 
" 

9& 
" 

I 
971 Deo. 

4- .. 

4, •• 

4, .. 

,: : 'I " 
23 .. 

17 17'1 

17 21'2 

17 26'3 

I I" .. 
11 (2'0 O'S 

II I End of re· \2'0 O'S 
cord lost 
through \2'i' 1-1 

\ ~ ~w .. mp· ~ 
4,'4, 'I ?g of \ 2'2i 1'0 I lDAtru· 
7'5 : I ~nt by I Z'20- 1'0 I lun. 

19 M'S, iJ ll'76 0'7 

I 18 7'& &-0 3'2 , 
1 32'0 I 
1 33'4" I 

\ . 

De. 

.... 
•••• 

o i9'0 Sudden &hook_ 

. .... 

of 
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Appendix V. 
KOD.A.Il.tANAL OBSERV.1TORY.-Nnmber of days in each month on which the Nilgiris 
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Appendix VII. 
AlIITuC'r uf the mean meteorological condition of Madras in 1903 compared with the 

M-erage of p&'lt years. 
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Appendix IX. 
JUDK", OBSEBVATOBy.-Wind, cloud, bright sUllshine and evaporation. 

Wind re8ultant. ClolldB (1)-10). 

I 
; 

IVelocity.l I I 

----- :---1-----1- -- -- -
, , 1 
i I ! 

Direction. i 8 H. I 10 H. 16 H. 20H. 

i 
! 
; l\laan. 
: 

i I Amount 
I Bright silnshine. of 

evapora_ 
tion. 

Greatest 
A:ve:ra.ge number Average-

per of hours per 
day. in a. day. 

-- ---,------+-1 -------:---.---:---t---7----J.. __ +-1 __ "---__ 

! 3ULES. !llOGRS./ 

day. 

twa. 

If.nrh 

April 

June 

Jgly 

0< i !19 E.N.E. 2'9 4'2 3·1) 2'7 3·3 I 6'0 I 
E. hyS. 

137 S.S.E. 

116 : S.E. by S. 

110 S.S.E. 

103 s.s.w. 

!oil s.w. 

92 I S.W, by W. 

40 ~.W.llyW. 

•• i 28 ::;.W. eyS. 

1'0 

2'6 

6'8 

G'O ;;'8 r 

5'0 \ 

2'8 i 7'7 I 
I 

S'5 

5'S 
i 
I 

"6 I 0'0 

4'3 I 5'2 

I 
0'0 l 6'3 

INCHES. 

8'8 0'142 

9'4 0'174 

10'2 0'202 

0'236 

0'236 

0'218 

0'192 

O'lliS 

0'166 

S'5 • 

11::- S,N.E, 4,-1J 5'5: 5'5 4'0 I 5'0 i 4'8 8" • 
1 1! I I I "', •• 

:--:--,--1---1--1--1---1------

Annlllll .. I a,: S.S.E. j 4-8 4'll I 4'7 j 3'8 JI 4'6 i O'4!1 
"I:::::-~'" -:=-~;::.-=--=~...:.:.:::- ~ ::;:::::::;:=-=_~-::::.=_~_ 

• Inst:rnment out of order. 



J
a

n
u

ll
ry

 
F

eb
ru

ar
y

 
M

ar
oh

 
A

p
ri

l 
M

a
y 

Ju
n&

 
Ju

ly
 

A
ug

llS
t 

S
ep

te
m

be
r 

••
 

O
ot

ob
er

 
••

 
N

ov
em

be
r 

D
eo

em
be

r 
" 

A
pp

en
di

x 
X

II
. 

M
EA

N
 m

on
th

ly
 a

nd
 a

nn
ua

l 
m

et
eo

ro
lo

gi
ca

l 
re

Bu
l~

s 
at

 t
he

 M
ad

ra
s 

O
hs

er
va

to
ry

 i
n 

19
03

. 

"D
 

t 
D

 
b 

Ib
 t

h
 

t 
1 W

et
 

T
e
n

si
o

n
! 

R
el

at
iv

e 
I 

U
T

' 
d 

R
a'

 
D

ar
om

e 
er

. 
ry

 
u 

or
m

ol
ne

 e
r,

 
b 

Ib
 

f 
h 

'd
it

 
I 

.,
In

 ,
 

lU
. 

U
 

• 
0 

va
po

ul
'. 

) 
ur

nl
 

y.
 

B
 

::\
1"

 
I 

I Bri
gb

t 

I 
[ 

I 
I 

I 
-
-

-
-

Ii 
M~

: 
o~n.

 
1 

I 
0l

8~
u:

y~
. 

R
ed

uo
ed

 
D

ai
ly

 
_ 

B
 

B
la

nd
fo

rd
's

 
in

 v
ao

, 
gr

as
s,

 
D

an
 

" 
• 

sh
in

e.
 

to
 8

2°
. 

ra
ng

e.
 

M
ea

n.
 

M
ax

'i
 M

m
, 

R
an

ge
, 

M
ea

n.
 

Y
 

ta
bl

es
, 

I 
T

8l
oc

i{
y,

 
~f
ea
n 

dl
re

ct
lO

n,
 

A
m

on
nt

, 
D

ay
s.

 

In
ch

es
, 
I In

ah
es

, 
• 

-
.
 

• 
I· 

. I
nc

he
s,

 
C

oo
ts

 
• 

0 
I 

A
m

es
, 

!p
oi

nt
s,

i 
II

D
O

he
s,

 
N

o.
 

C
en

ts
. 

li
o

u
n

. 

<
 
,-

.
.
 

30
'0

04
 

0'
12

2 
76

'6
 

8
1

'2
 

69
'9

 
14

-3
 

72
'6

 
0'

74
,8

 
82

 
-

13
1'

2 
6

6
'9

1
 

11
6 

I 
0

: 
E

N
E

 
I 

4'
63

 
8 

38
 

1
8

6
'2

 I
 

.
.
.
.
 

'0
10

 
'1

24
 

79
'2

 
8i

,O
 

71
'9

 
16

'1
 

'1
4'

0 
'7

78
 

78
 

13
li

'1
 

68
'8

 
lS

l 
9

/1
 

I<~
 b

y 
S 

I 
2'

17
 

8 
28

 
21

6'
8 

..
 

..
 

29
'8

82
 

'1
S

t 
80

'7
 

8
9

'9
 

'11
1'6

 
1'

1'
3 

7l
i-

6 
'8

20
 

78
 

13
6'

2 
69

'1
 

14
8 

I 
14

, 
S

S
E

 
I'

..
 

.. 
12

 
26

2'
7 

.
.
.
.
 

'8
42

 
12

5 
84

,'0
 

9S
'O

 
'16

-'1
 

16
'3

 
78

'0
 

'8
81

 
7l

i 
13

7'
8 

74
 2

 
tim

 
I 

13
 

B
E

 b
y

 8
 

..
 

..
 

22
 

23
6'

0 
..

 
••

 
'7

69
 

'1
19

 
Sl

i 
4 

94
;'6

 
7S

'9
 

1
6

'6
 

79
'6

 
'9

32
 

77
 

1
3

6
'8

 
77

'2
 

16
6 

14
 I

 
S

S
E

 
! 

6'3
11

 
'-

40
 

16
6'

'1
 

.
.
.
.
 

'6
95

 
'1

10
 

8G
'O

 
9

6
8

 
79

'7
 

17
'1

 
78

-6
 

'8
83

 
71

 
13

6'
2 

7S
'O

 
17

8 
I 

19
 

S
W

 b
y

 S
 I 

10
40

 
'1 

D4
c 

1
2

6
'3

 
" 

.,
 

'6
76

 
'1

19
 

S
!'

\!
 

9
4

'0
 

78
'2

 
16

-8
 

77
'8

 
-8

46
 

72
 

13
1'

6 
76

-6
 

16
6 

21
 

tl
W

 b
y

 W
 

3-
82

 
19

 
'14

 
99

-6
 

..
 

..
 

'7
31

 
'1

22
 

83
'2

 
9

2
'9

 
7

7
-2

/ 
16

'7
 

77
''1

 
-8

76
 

77
 

13
2-

0 
76

'0
 

14
7 

20
 

S
W

 
7-

88
 

l4
: 

63
 

18
6-

1 
.
.
.
.
 

'7
67

 
'1

32
 

81
'9

 
90

'S
 

76
'2

 
14

'1
 

78
'2

 
-9

18
 

84
0 

13
2'

0 
74

-8
 

10
8 

21
 

S
W

 b
y 

WI
 

8'
21

 
16

 
Ii

fj
 

13
1'1

1 
" 

" 
-7

91
 

-U
9

 
80

-9
 

88
'6

 
76

-1
 

13
'4

 
76

-6
 

'8
62

 
82

 
13

1'
0 

73
'8

 
12

1 
14

 
SS
I~
 

8'
84

 
16

 
62

 
16

li
'8

 
,-

, .
 

'8
96

 
-1

22
 

76
'8

 
82

'9
 

72
 2

 i 
10

-7
 

78
-6

 
-7

80
 

86
 

12
0'

6 
69

'6
 

12
2 

0 
N

 
I 

17
'7

6 
13

 
63

 
12

2'
6 

G
en

er
al

 
w

ea
th

er
. 

• -
-'

 
'9

65
 

'1
02

 
74

'9
 

81
'8

 
6

9
'7

1
 

12
-1

 
71

'1
 

-7
16

 
82

 
12

4-
8 

7
1

'l
 

16
8 

2 
N

L
'fE

 
I 

19
,6

3 
11

 
60

 
1

4
9

2
 

A
nn

ua
l 

••
 

-
;:

S
8

4
 
Q
.
i
2
2
!
~
 8

91
 M

 
-1

-;
8

 -
;-

;l
-

0'
83

7 
-
;
;
9

 --
I-

S
2

:a
 7

3
.0

j
1

!
3

 -
-1

3 
B

E
 b

ysJ
-;9

-:;
;-l

m/
46

16
4-

8/-
-.. -

-
. 

; 

E
X

T
R

E
M

E
 m

on
th

ly
 m

et
eo

ro
lo

gi
ca

l 
re

co
rd

s 
at

 t
he

 M
ad

ra
a 

O
bs

er
va

to
ry

 i
n

 1
90

3.
 

-
-
-
-
-
-
-

-
-
--

--
-

-
-
-
~
-
.
-
-

-
B

ar
om

et
er

, 
D

ry
 b

ul
b 

th
er

m
om

et
er

, 
H

um
id

it
y_

 
81

lD
. T

h
, 

in
 
I Gr

as
s 

th
er

m
 -
I 

W
in

d,
 

R
ai

n,
 

va
ou

o,
 

-
-
-
-

H
ig

he
st

, 
L

ow
es

t.
 

\ R
an

ge
. 

H
ig

he
st

, 
[ 

L
ow

es
t, 

L
ow

es
t,

 
H

ig
he

st
, 

I 
L

ow
es

t, 
I H

ig
he

st
. 
I L

ow
es

t. 
G

ro
il.

to
st

 
I 

. 
fa

.lI
. 

.. 
InO

~08
1 ~

~-:
 

In
ch

es
, 

D
ay

, 
In

oh
es

, 
D

ay
. 

In
oh

es
, 

0 
D

ay
, 

0 
D

ay
, 

G
en

ts
_ 

D
ay

_ 
· 

I Da
y,

 
• 

I Da
y,

 I 
M

ilo
s,

 
D

ay
_ 

M
ilo

s.
 

D
ay

, 

Ja
.n

ua
ry

 
••

 
. , 

.. 
80

'1
49

 
6 

2
9

8
6

8
 

28
 

0-
29

1 
8S

'8
 

81
 

66
'9

 
1 

60
 

23
 

1
3

6
0

 
26

 
63

-8
 

1 
24

7 
22

 
li6

 
27

 
2'

97
 

6 
F

e b
ru

.l1
lY

 
,.

 
. . 

.. 
'17

0 
9 

'8
42

 
28

 
'8

28
 

9
1

'4
 

16
,2

7 
67

-2
 

8 
59

 
5,

11
 

14
1'

9 
1 

16
 

6
3

0
 

3 
22

1 
9 

76
 

26
 

1
'2

4
 

21
 

\{
Il

rc
h

 
" 

.. 
29

'9
86

 
2 

'7
49

 
81

 
'2

37
 

9
8

'6
 

31
 

67
-2

 
4 

68
 

1
8

,2
0

 
14

1-
9 

31
 

63
'3

 
4 

21
9 

26
 

96
 

10
 

.. 
.. 

A
pr

il
 

.. 
.. 

.. 
80

'0
04

-
6 

'6
84

0 
26

 
-8

20
 

98
'0

 
I 

7
2

'6
 

H
i 

49
 

2
6

,2
6

 
14

2-
S 

1 
69

-0
 

16
 

22
2 

26
 

81
 

14
 

... 
M

&
y 

.. 
.. 

.. 
29

-9
26

 
1 

'6
27

 
17

 
'2

99
 

10
1'

1 
16

 
'1

4-
8 

19
 

48
 

I 
6 

14
6'

0 
9 

73
-4

 
19

 
22

5 
29

 
94

 
13

 
2'

76
 

11
1 

Ju
n

e 
.,

 
.. 

.. 
-8

66
 

16
 

'6
61

 
26

 
-3

04
 

10
3-

1 
'%1

 
74

'3
 

14
 

39
 
I 

28
 

14
3'

7 
28

 
73

-7
 

17
 

24
0 

11
 

11
7 

17
 

0'
74

, 
14

: 
Ju

ly
 

••
 

,.
 

.,
 

'S
18

 
21

 
'54

:7 
30

 
'2

71
 

99
-1

 
3 

74
-4

 
8 

43
 

11
0,

 2
0,

 2
g 

14
1'

4 
1,

3,
26

 
71

 '7
 

27
 

22
2 

10
 

10
5 

18
 

0-
86

 
22

 
.A

ug
us

t 
.,

 
.. 

.. 
'8

46
 

23
 

-6
74

 
30

 
-2

72
 

10
0'

6 
4 

72
'9

 
17

 
38

 
1

4
2

8
 

21
1 

72
'0

 
17

 
22

2 
1 

83
 

12
 

!'
ii
i 

81
 

H
ep

te
m

bp
r 

••
 

.. 
.. 

'8
99

 
24

 
'6

al
 

30
 

'2
68

 
96

-3
 

'1 
71

'6
 

20
 

60
 

..1
 

6 
14

7'
1 

3 
70

-S
 

20
 

16
1 

18
 

61
 

20
 

2-
83

 
t 

O
ot

ob
er

 
" 

.,
 

.. 
'9

:l
0 

20
,2

1 
'6

29
 

4 
'2

91
 

94
-0

 
12

 
67

'\1
 

29
 

1>
0 

I 
2

8
 

1
4

3
-6

 
11

 
6

7
-0

 
29

 
22

3 
28

 
53

 
22

 
1

'9
6

 
n 

N
 o

ve
ll1

bo
r 

" 
.. 

.. 
30

'0
41

 
23

 
-7

13
 

6 
'3

28
 

89
'8

 
1 

66
'0

 
26

 
69

 
J 

23
 

l4
1-

1I
 

1 
60

'5
 

25
 

1
9

t 
23

 
66

 
8 

6'
87

 
6 

D
ac

em
be

r 
,_

 
.. 

.. 
'0

89
 

lH
 

-B
36

 
29

 
'2

6
4

 
86

'2
 

2 
65

-3
 

8 
t 

62
 
! 

16
 

18
u'

2 
1

,2
 

61
'6

 
8 
L 

~1
 

29
 

78
 

18
 

8'
20

 
SO

 
. 

0
: 
~
 



Bo
du

c~
:l

 I
It

Ju
oP

I'I
.o

ri
o 

pr
""

!I
'tr

8 

T
er

n
p

en
tn

rc
 o

f 
lI

ir
 

D
o.

 
of

 e
va

po
ra

ti
on

 

P
er

oe
nt

ag
e 

of
 h

um
id

it
y 

G
re

at
l'

st
 s

ol
ar

 h
{>

at
 i

n
 V

ac
uo

 •
• 

M
ax

im
um

 i
n

 ll
ha

de
 

lI
fi

ni
m

um
 i

n
 s

ha
de

 

D
o.

 
on

 g
l'

a
8

S
 

R
ai

ll
fa

ll
 i

n
 i

no
he

s 

D
o.

 
si

nc
e 

.J
an

u
ar

y
 

G
en

er
al

 d
ir

ec
ti

on
 o

f 
w

in
d 

D
ai

ly
 v

el
oc

it
y 

••
 

P
ll

rc
en

ta
ge

 o
f 

cl
ou

dy
 s

k
y

 

D
o.

 
of

 s
un

sh
in

e 

A
pp

en
di

x 
X

II
I. 

li
A

D
IU

8
 
U

B
&

H
lt

Y
A

T
O

K
y
,-

A
b

u
o

rw
a

ls
 f

ro
m

 m
on

th
ly

 h
ll

'I
lJ

1
S

 f
o

r 
th

e 
~'

l'
ll

r 
1{

!0
3,

 

I JaI
lu

R
ry

. 
!F

:I
lI

li
ly

:r 
M

llr
th

, 

I -
--

1
 

-
~
 

I-

.. I
 + 

0
'0

0
1

 I
 +

 0'0
4

 

+
1

';
; 

+2
'(,

 

-t-
a

'{
 

+
 8'

2
 

A
I'T

il
, 

~.-
J 

I -
-

-
)-

-
"-

-
)-

-
--

-~
 

-1-
-. 

--
I 

" 
..

..
. ~.

. 
~~
~.
 

Ju
ly

. 
A

ug
ua

t.
 

~"
l)
ff
'm
lJ
er
.;
 

O
c!

<l
llO

r. 
jN

ov
eJ

ul
1e

r.
 

{k
oo

ru
be

r'
j 

A
1)

1l
ua

l. 

--
f 

---
--

--
--

I 
I 

-
O

'O
Sl

 
__

 
0

'0
2

8
 

-
0'

02
3 

I 
_ 

0'
00

9 
6 

--
O

'0
2Y

 
; 
+

 0'
01

7 
-

0'
00

8 
-

0
'0

(
4

)
-

0'
01

8 
-

0'
02

0 

! 
! j 

, 
+0

-1
 

! S
a

m
o

a
! 

-
-

0"
 

-
D

'S
 

-
0'

1 
-

1'
1 

+
 0

-3
, 

-
t'

7
 

-
·
~
6
 

. ..
j-

O
·t

 
i 

I 
I 

"' 
. 

+
 

1'
7 

I +
0

'4
 

T
 

r;
o

 
+

 
~·

O 
+

 1
'4

 
1+

 1
'7

 
-+ 

1
'9

 
+

 1
'0

 
__

 +
 __ 1

1:
6 

_ 
+_

 D
'l

i 
.•

 . 
+

.1
'6

 

i 
! 

i 

+
 

9 
+

 
6 

-7
'2

 
-·

4
'6

 

-
0

'4
 

+0
04

 

+2
-4

 
+

 a'9
 

I .. I
 +3

'8
 

+
5

'0
 

+
 

3'
64

 
+

 1'
8

9
 

i+ 
4 

-t-
1 

+
 

10
 

+
 I)

 
+

 
7 

+
 7

 
+1

2 
1+ 

:'1 
I 

g 
+

6
 

. +
 7

, 
-r

 
. 

~ 
-,

4
-3

 
-3

'1
/ 

-
0

'2
 

-
6-

3 
-

7'
1 

-
1

'4
 

--
9

'3
 

-
1

0
'8

 
-1

1
-0

 
-
7

'1
 

I 
1 

1-
1-

6 
i --

2
'9

 

! 
1-

2
'1

 
1-0

'8
 

I 
, 

+
0

'7
 

+
0

'1
 

1
-

3
'3

 
-

l'
(j

 
-

(1
'5

 
-

1
'8

 
-

1'
1 

I 
, 

i 
! 

, 
-+ 

0
'';

; 
1 

i 
-

0
'5

 
'.

-
H

I 
-

0
'6

 
: 

-
0

'3
 

'
-

0
'1

 
-

0-
11

 
-

0
'1

 
-

0
'1

 
-

0
'1

 
+

 0
'2

 
I 

1 
I 

I 
I 

i 
I 

I B
am

e 
as

 
; +

 0
'6

 
I 

+
0

'6
 

-
0

'6
 

'
-

1-
7 

-
0'

1 
'
-

0
'2

 
+

 0
'0

 
i
+

 
0'

1 
+

 "
, 

+
 1

'1
 

I 
-

2
'1

6
 

\T 
t'

6
(>

 
-

0'
39

 
-0

'6
2

 
+

 3
'2

0 
-

0'
65

 
-

0
'0

6
 

1 
+

 
3'

32
 

+
 2

'6
2

 
-t

 14
'3

6 
' 

' 
.. 

+
 6-

63
 

1 
p

n
in

t 
E

. I
' 1

 p
o

in
t 

S 

I +
46

2 
I 

+
5

'1
4

 
'+

 7
'7

2 
+

 7
'0

7 
+

 7
'0

2 
+

 10
'3

4 
+

 
13

'8
0 

+
 ll'

7
0

 
+

 10
'2

0 
+

 30
'0

0 
+

 30
'6

0
 

~~e
 .'.l

.~ po
in

t _
So

 
' 

2 
po

in
ts

 S
. 

S
am

e 
as

 
1 

p
o

in
t E

. 
S

am
e 

8
S

 
1 

p
o

in
t W

, 
1 

p
o

in
t W

, S
po

in
tB

W
, 

7 
pm

nt
s 

S
, 

2 
po

in
te

 E
, 

+
 

4 28
 

+
 9

 

4,
 

-
4 

-
32

 
72

 
-
4

2
 

-
3

3
 

-
27

 
-

48
 

-
2 

:-
43

 
-
1

6
 

-
28

 

1-
' 

" 

+
 

12
 

+
 6 

1 
2 

+
 10

 
-
-

3 
+

 4
 

+
 7

 
+

7
 

--
-=

--
4 

+'
 2

 
+

 S
';

 
I 

-2
1

'6
 

-
1

6
'0

 
-

8'
3 

-
-

1
)'

2
 

J 

27
-6

 
-

13
'8

 
-

7'
3 

-
Ii

'll
 

-
7-

8 
-

0
'4

 
-

-·
1

6
-4

-
-

...
...

...
. 4-

.£
-=

 
'.

(
T

'V
 •

 

-
--

, 
-

;-
M

lIJ
lll

B
 a

b
V

n
l 

J;
io

rm
al

. 
-

be
lo

"'
, 

~
 

1/
'1-


	00000076
	00000077
	00000078
	00000079
	00000080
	00000081
	00000082
	00000083
	00000084
	00000085
	00000086
	00000087
	00000088
	00000089
	00000090
	00000091
	00000092
	00000093
	00000094
	00000095
	00000096
	00000097
	00000098
	00000099
	00000100
	00000101
	00000102
	00000103
	00000104
	00000105
	00000106
	00000107
	00000108
	00000109
	00000110

