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KODAIKAN.AL AND MADRAS OBSERVATORIES. 

I.-REPORT OF THE KODAIKANAL OBSERVATORY FOR 
THE YEAR 1904. 

1. Staif.-The staff of the Observatory on the 31st December 1904 was as 
"follows :-

Director • • . C. Michie Smith, B.Sc. 
First Assistant •• K. Y. Sivarama Aiyar, M.A. (on fu}'lougl~). 
Second Assistant, acting First Assist~ S. Sitarama. Aiyar, :B.A. 

ant. 
Third Assistant, acting Second Assist- G. Nagaraja Aiyar. 

ant. 
Acting Third Assistant 
Fourth Assistant 
Writer •• 
Acting Writer • • 

. . 
• • 

Y. G. Subrahmanya Aiyar, :B.A. 
•• S. Balasundaram Aiya.r. 
•• L. N. Krishnaswamy Aiyar (on prim7.ege leave) • 
•• A. P. Subrayulu Naidu . 

The Acting Director, Mr. C. P. Butler, left on the 1st February 1904 and the 
Director returned from furlough on the 4th February 1904. The First Aesistant left on 
combined leave on the 7th April 1904. The Second and Third Assistants have sinCE'­

.. acted as First and Second Assistants respectively, while the post of Third Assistant 
was filled temporarily by Mr. N. C. Krishna Aiyar till Mr. M. <.:t. Subrahmanya Aiy8.r' 
could be spared from the Madras Obser-vatory. 

The Government of India and the Secretary of State for India have sanctioned 
the appointment of a European Assi8ta~t but he has not yet joined the staff. 

. The subordinate staff of the Obser-vatory consists of a book-binder and book­
binder's boy, a mechanic, four peons, and two lascars. 

The Magnetic Observatory is now under the Survey of India and details regard­
ing it no longer find a place in this report. 

2. Distribution of W ork.-The Director takes charge of the spectrograph 
and spectroheliograph with the help, when necessary, of the First or Second .Assistant • 

. The First and Second Assistants take charge of the work with the Cooke equatorial 
(spectroscopic), the Lerebour and Secretan (visual), and with the photoheliograph. 
They take the spectroscopic work on alternate days. They have also to do most of 
the computing. The Third Assistant helps in the work with the Lerebour and Secre­
tan equatoria1 and with the photoheliograph. He is also in charge of the seismo­
graph and of the clock comparison work. The Fourth Assistant is in charge of all 
meteorological work. The writer has the correspondence and accounts and assists in 
making meteorological observations. The Acting Second Assistant, who has become an 
expert photographer, usually does all special photographic work. 

S. Buildings a.nd grounds.-(a) Main building.-A porch has been erected in 
front of the soutli door to protect the laboratory :from the rain which always drifted 
in during stormy weather of the north-east monsoon. .A glazed verandah has been 
built to protect, the north-west corner of the building which is exposed to the chief 
storms during the greater part of the year. the beam of light from the siderostat 
which feeds the spectrograph now passes through the verandah and the tube formerly 
-employed has been removed. There has been great delay in the erection of this 
building~ and though the original orders were that it should be completed by the end 
()f March 1904 it is not yet quite finished. 

(b) Spectrohel~'ograph builrling.-This' consists of two rooms separated from eaeh 
other by a space of 10 feet. The south room is a masonry building roofed with 
.corrugated iron covered with tilestoneite. The main room is 46 feet long from north. 
to south and 20 feet wide with an alcove on. the east side and a large dark room on 
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the west. It was completed. ill June 1904. In th.is room much troub.1e is experi_ 
enced from moisture which condenses on the roof and drops ~own In the early 
morning. This is probably mai~ly d.~e to no a:rangements haVln~ been Illade for 
-ventilation at niO'ht a matter whICh WIll be put rlght as soon as possIble. The north 
room is 30 fef't l~ng and. 20 feet wide and. consists. of a low wal~ covered by a. roof' 
l'unnmo on rails. The roof consists of an lron rrammg covered. with wood and pamted 
eanvas~ This part of the building has given a great de~l of trouble, and w.as not 
completed till the end of November, though it was ~oss~ble to ma~e.use of It from 
the middle of October. The Acting Director, when deslgnmg the bUlldmgs, arranged 
for a system of enlarging with a positiv~ lens, and consequently th~ space. betw~en 
the siderostat and the spectroheliograph IS very ~u?h greater than IS requIre~ :WIth 
the ncgatiyo enlarging lens that is to be used.. ThIS 1~ unfor~ate as every. addItIOnal 
foot in the lenO'th of the beam adds to the dIffi.culty III obtammg a steady Image. It 
will probably °be neoes:::ary.to modify.the presen.t .arrangement, b~t work is being 
carried on as ol'iO'inallv deSIgned pendlDg the deClSlOn of the PublIc ,Works Depart. 
ment as to the best means of rendering the moving roof a success. As originally 
desi oned it was so weak that after the first storm the walls were two inches out of . 
plul~b and twenty men were unabJe to push it along the rails. The framing has now 
been strengtttened and two powerful win~hes have been erected for moving.it. It can 
now be u~ed with moderate comfort, but IS not nearly strong enough to wIthstand for 
long the strains to which it is exposed. 

(c) Photolleliogi'aph, h.ou.se.-Plans and esti~8:tes fqr a new dome to take the 
place of the present iron building have been prepared and sent up for sanction. Mean­
while there is no difficulty in working with the present house except during high 
winds. 

(d) Transil.ltOuse.-The walls of this house have been coated with Sizerelmey 
stone petrifying liquid, which appears to have rendered them much more waterp!'oof. 
The hinges in the roof broke in June and it took several months to get them replaced, 
but the building is now again fit for use. 

(e) Nell) buili£ng,~.-Estimates have been sanctioned for a new workshop and 
for a house for the Fourth Assistant. Plans and estimates are being prepared for a 
house for the newly sanctioned European Assistant and an excellent site has been 
fixed upon near the Director's house. ' 

(t) Grouncls.--The grounds have been kept in good order immediately round 
the buildings. A part near the spectroheliograph buildings has been cleared and 
planted with good grass, and the removal of the hill grass (which entails a constant 
risk from fire) is in progress over another considerable area. The season was an 
unfavourable one for tree planting so that not very much has been done in this 
direction. A large number of young trees have, however, been raised from seed and 
'"'.HI be plan~ed ou~ whenever the .weather is suitable. These young trees are largely 
plDes of varIOUS hnds from the hills of Southern California for which the Director is 
indebted to Mr. Lukins of Pasadena. .A number of pine seeds brollO'ht from the 
~ick Observatory have also grown and the seedlings promise to do well~ It is very 
Important, for the sake of. she~ter, tha~ many more ~rees should pe planted round the 
Observatory and the work lS bemg earned out as rapl.dly as circumstances will penuit,. 

(9) The aerlll(}tor and pumps have been hrought into use and the supply of 
w~ter t~ the da.rk rooms has thus been greatly simplified. 'Che only difficulty now 
~ be 1U the dry months of the year when the wllter in the well runs very low, or 
fails altogether, and water has to be brought from a distance. 

4. Instrwnents.-The following are the principal instruments belongillO' to the Observatory :- 0 

Six-inch Cooke equatorial. 
Six-inch. Lerebour ~~d Secret an equatorial, remounted by Gru'bb with a 5-inoh Grubb. 

portralt lens of 36 !Dahes foaus attaohed. . , 
Sprtrogl'aph-c~nsisting of an I,I-mch polar siderostll-t, 6-inoh Grllbb lens of 40-feet 

ocus, and.8. 4-1I;ch oon~a.ve gratmg of IO-feet focus, mounted' 9n Rowland's plan. A 
p~ane grating WJ.~h oolhmator and oomera lenses of 8-feet focus oan be substituted for tLle concave gratIng. . . 

A rhom.? with ends cut at 450 mounted on a. graduated aircle, can be placed in front of 
the sht so as to enable any part of the limb to be brought on to the slit. 



Six-inch transit insh'ument and barrel chronograph, formerly the property of the Great 
Trigonometrical Surveyor India. 

Six-prism table spectroscope-Hilger. 
Photoheliograph-Dallmeyer No.4. 
Theodolite, six-inch-Cookc. 
Two phototheodolites by Steinheil for olemd photography. 
Sextant. 
Spectroheliograph with I8-inch siilerostat and 12-inch f;(lOke triple acbromatio lens of 20 

feet focus, by the Cambridge Scicntific Instrument Company, Limited. 
Evershed spectroscope with three prisms for prominence and sunspot work, by Hilger. 
Mean time clock, Kullberg 6;)26. 
Sidereal c}o<ik, Shelton. 
Mean time ohronometer, Kullberg 6299. 
Sidereal chronometer, Kullberg 6134. 
Tape chronograph, Fuess. 
Micrometer for measuring spectrum photographs, Hilger. 
Dividing engine, Cambridge Scientific InstlUment Oompan), Limited, 
Two Balfour Stewart actinometers. . 
Buchanan's solar calorimeter. 
Induction coil with necessary adjuncts. 
Small polar siderostat. 
Uni-versal instrument. 
Complete. set of meteorological instruments, including Richard barograph and 

thermograph, and wind-recorders. 

There are also available for use a small grating spectroscope and a parabolio 
grating the property of the Director. The latter was obtained on the advice of 
Professor Jewell for ~unspot work, but auived only towards the olose of t1le year and 
has not yet been set up. -

- The Evershed spectrosoope arriY.Bd early in the year, but it had been so injured 
by rough handling during transit thjt! it had to be sent back to the makers for repairs. 
It was received back at the end of ~~ ovember a.nd was at once brought into use. It 
is very convenient and gives an exc"~Jient spectrum. 

TIle speetrog1·aph.-The polarf siderostat has been fitted with electrical slow 
motions and the lens has been remol!'!J.ted in such a way that the focussing can be done­
rapidly from the eye end. This ha's been shown to be necessary, for, though the 
changes in focus with this instrumeM are comparatively small, they are large enough 
to render small readjustments necessary from time to time. Owing to the building 
of the glazed verandah referred to above this instrument has been out of use for the 
greater part of the year, but as soon as the building is completed, it will be used for 
work on sunspot spectra, for which work it has now be~n fitted with a plane grating 
and collimator. 

The 8peatroheHograplz.-The cases containing this instrument arrived between 
August 14th and August 22nd and by the 26th it had been set up and roughly 
adjusted. The instrument consists of a 12-inch triple achromatic lens by Oooke and 
Sons or 20 feet focal length, fed by a Foucault sidcl'ostat with an 1S-inch mirror, and 
the speciroheliograph proper. The design adopted for ihe latter is that one of Professor 
Hale's in which the image of the sun amI the camera remain stationary, while the 
collimating lens, the camera lens, the prisms, and slits are carried on a rigid frame 
which moves across at right angles to the optical axis. The collimating and camera 
lenses are or 5 inches aperture and 6 feet focus. There are two 60° prisms 4 inches 
high and ok and 6+ inches across and a plane mirror of 0 inches diameter. In front 
()f the collimating slit is a (\ollective lens of 3i- inches aperture. The moving frame, 
which is ,'ery rigid, is carried on~ three steel balls lying between plane steel plates and 
is gu'ided in the necessary line by two guide wheels running against two planed bars. 
The speed of the motion is regulated by a piston working in oil and containing a 
'Valve easily adj usted by a micrometer screw. 'Vith the valve wide open the slit crosses 
the sun's image in about feur seconds; with the valve m~arly olosed the correspond­
ing time is over six minutes. (1'he whole details of the design were worked out by 
the Cambridge Scientific Instrument Company, with the help of Mr. H. F. Newall, 
to wh()m and to Mr. Horace Darwin this Ubservatory is very greatly indebted for the 
extreme care and skill with which the work has been done. .An enlarging lens t() 
permit of parts of the sun's disc being photographed on a larger scale, and a plane· 
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grating which can, when required, be put in the place of the plane mirror have been 
ordered and are expected shortly. A machine for cutting cun'ed slits. for use on the 
spectroheliograph was supplied at the same time as the instrument, and by its means 
slits of any required curvature can be cut. It is tbe intention to use the same 
collimating slit for all lines, but slits of different curvatures will be required for the 
camera slit. 

The slow motions of the sideroslat are worked by electric motors driven by 
primary batteries. but it is found difficult to get suitable batteries and it is very 
desirable that the ObservatGry Rhould for this and for other purposes be supplied with. 
a small electric installation. Estimates for this are being prepared. 

013SERVATIONS. 

(a) SOLAR PHYSIOS. 

5. The year has been an exceptionally fa,onrable one for work on the sun as there 
were only 22 days on which some observations could not be made. The following 
tabte shows for each dav the observations made :-. 
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6. Photographs of the sun with the Dallmeyer p~otoheliograph were taken on" 
'264 days and could have been taken on more ~ays had It not been. that the stock of 
photographic plates was allowed to run short l~ the ~arly part of tne ~ear and, as a 
fresh supply of suitable plates could not be.got III Indla, photographs were taken .only 
when they \vould be of sp~cial interest .tlll a hes~ supply or plates was. rec:e,lvecl 
'V"hen high winds are blowmg the shakmg of the lllstrU1ll~nt IS apt to lender _ the 
photographs rather poor, but at other times very goo~ .negat~ves ~re usually ?btamed 
showinO' much detail of the solar suTface. The prevaIling. dll'ectlOn. of the wIlld here 
for the eyear being north-westerly and ~he photographs bel,ng taken III tbe etll'~Y fore­
noon a dome will usually protect the mstmment from wmd and so more umformly 
crood'results may be exp~cted when the dome is built. 
o 7. Observ~tions of sunspots.-. The sun ~s examined, f?r spo~s a.n~ faculae 
evel'Y morning when the w~a:ther permIts. If possIble, the ,snn s ,I:l1age l~ progcted on 
an 8-incll disc, and the posItIons of the spots and faculae me.malked on It .. 1 he spots 
are then careiully studied visually and sketches ~e m~de of :llipoltant detalls. There 
WeI'C' only 22 days throughout the whole year III whIch thIS part of the work could 
not be d~ne more or leRs completely. 

8. Sunspot spectra.-Observations of the spectra of sunspots wore :made 011 22i 
dtlYs. This does not represent the whole number of days on which such work was 
po~sible since there werc a good many days throllghout the year on which there wa~ 
no spot visibIL> which was large enough for the work. This work, during the first 
eleven months of the year, was carried on with the grating spectroscope described in 
last report; SillC~ then it ~las been done with the. Evershed spectroscope. attached to 
the 6-inch Cooke equatorIal. Whenever a spot 1S large enough for thIS work the 
spectrum behreen D aml F is studied and some 12 of the most widened linos are 
selected between D and b and other] 2 between band F, An estimate of the amount 
()f widening is made ill each case. Such an estimate is, of course, only a rough one, but 
it is better than no estimate at all, and with lengthened experience on the part of the 
()bserver;:; it is likely to get 1110re and more trustworthy. 'When time is available and 
the sky good after fhe other routine work has been finished a record is made or all 
widened lines between C and F. All spots, except the very minute ones, are examined 
as rl'gards tli0 bebavionr of hydrogen and helium. For the former the examination 
is made either in the C or in the F line and for the latter in D 3' Where the displace­
ments are large the amounts are recorded, and where changes are taking place rapidly 
a continuous examination i:; kept up for as long as is necessarv. The wave-lengths 
(If all the widened line!'; obserycd are at once determined by refer~nce to Rowland's map 
rulll. Rowland's Prelimil/aI'!J Table of Wave-lengtll8. 

9. ProminenOeS.-Pl'olllinences were observed on 25] daYs, but on 21 of these 
~l(jl.lds came up befOl~e the who,Ie limb had been examined. The" record of prominences 
1S made round the dISC on WhICh the spots and faculae have been projected and these 
discs form a ,:e1'y convenient index of the cO:ldition, of the. sun day by 'day. The 
general form lS sketched as acclU'ately as possIble anet the hmghts of all large promi­
nences arE.' ~easure.d and record(:(1. N ote.s are also. made of bright lines seen in the 
spe:tra and of a~y dlsplacenHmts ob:served ll1 the U hue. When the prominences show 
l'apld changes of f01'111 ;;evcral Fketehes are usually made at short intervals. 

_1~. Spectroheliograms:-The work ~it~l ~h~ sp~ctroheliograph was largely 
pl'ehmmul'Y, bnt by the clo~e or the yea.' the clnet dIfficulties connected with the U88 of 
the instrument had becu O\'81'COille aud fair or good negatives were being got l'8O'ularlv. 
There.1Uts, ullfol'~unately~ .1J(~en so~e di!fi?ulty in getting a supply of suitableO photo~ 
gmphw Illa~e~, smoe the nie reqUIred (b Inches ,by 4 inches) is one mrely used in this 
cc!u?b'y. 'Il,llS has hmllperl'd the 1 \Yorl~ conSIderably, but it is only a temporary 
dtfuc'ulty anll an m?ple lmpply (l~ plates IS expected shortly. Spectroheliogrums O'ood 
el\t~ugh for, preserYlug were ob~alllea ou 22 days; only one was obtained in N ovel~ber 
oWlIIg to ble ahsence of, the Director duriJJg most of the munth, but durino December 
one ~I' more was obtmuerl Oll every possible day. Photographs of the disc and 
pr.ommell;es are. usnall! taken on the same plate by a double exposure, with and 
wlthout ~hc shIeld. Some very good prominence photographs have been obtained 
nutl a Dumber of plates bave been compared with the sketches made by the assistants 
WIth the f\p~ctroscope. 1'lJe agreement was very satidractory. The scale of the 
}lhotogrnlllls IS, however, hardly large enough to do justice to 'the prominences and. 
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for the. present the work of sketching the prominences at the spectroscope will 
be contmued. When the enlarging lens is received it may be possible to do the 
whole work photographically. 

Summarll of Results. 

11. Sunspots.-There was a marked but by no means uniform increase in the 
number of spots over the previous years. The following were the monthly numbers 
for the year :-

I 
I I i I 

~ I i ,; 

I 
.. 

'" ~ ..: 9? ,;; 9? '" o:l ..ci 

I 
I ] s '9 ! Ye~r. - 1':1 CD 

I 
., 

I '" ... .., ~ I i 
Q 

~ 
1':1 .: 

'" '" § .:; ~ s.. § bO l- B ~ 
., 

I ~ I ::0 i 0 '" ~ ::<l < I I-, ~ < rn C Ie; r-> 
I I ..... 

r 
13 11 ! 22 I I I I 

r I; 239 New groups .. .. .. 19 26 12 1·5 
I 

24: 17 21 I 29 30 

I .Mean daily number of I ! I 
I I - I 4-11 4'2 \ 4'1 1 2'31 4'0 i groups .. .. .. 3'2 3'8 3'1 3'6 ! 2'7 4,'2 i .)'0 : 3'7 

I i I j I I -------- --- - - --- ---------- --

The sun has not been free from spots since 1903 September 23, but there were a 
number of days during 1904 on which only one group was visible, viz., on January 
30 and 31, February 1, 4,17,18, March 13, June 2, September 5,6,16, 17, Nov­
ember 9 and December 29. On the other hand six or more groups were visible at the 
same time on January 1, March 8, 19, 21, 24, 25, 26, 29, 30, 31, May 6~ 11, 12, 13, 
16, July 16, 20, 21, 26, September 24, October 11, Nov-ember 2, 6, 19, 27, 29, 30, 
December 8 to L 7 and 22. On December 13 no fewel' than eleven groups were 
visible at once. 

The distribution of spots between the two hemispheres was far fl'om uniform, for 
in most months the northern spot groups have exceeded the southern both in number 
and in importance. Of the 2RS new groups recorded 133 were in the northern and 
105 in the southern hemisphere. During the year spots appeared in the northern 
hemisphere between latitude 5° and latitude 38° and in the ~outhern between latitude 
3° and latitude 32°, but the great majority in both hemispheres had latitudes of 
between 10° and 25°, 

The most important spot groups visible during the year were the following:­
No. 209, visible from January 13 to Jannary 24. 
No. 221, visible from Fehruary 5 to February 16, was a very fine and active 

group; it showed many changes while under observation, and the hydrogen 
lines in and near it were frequently reversed and distorted. 

No. 229, visible from March. 2 to March 7. 
No. 237, visible from March 15 to March 27, was chiefly notable for the large 

size of the chief spot. 
No, 254, visible from April 8 to April 21, was preceded and followed by a 

very large area of faculre, and a fine group of prominences was seen close 
to the epot on the 21st. 

No. 266, visible from A.pril 21 to May 3, was also preceded by a large area of 
faculre, and prominences of considerable size appeared near it on the 21st, 
22nd and 23rd. 

No. 314, visible from July 16 to July 27, was seen first as a large leader and a 
number of small spots following, The leader continued to increase in size 
as it crossed the disc, while the followers disappeared one after another. 

No. 339, visible from August 22 to September 2, was a large scattered group 
and was followed at short intervals by three other very similar groups in 
almost the same latitude (14° to 21°8). . 

No. 354, visible from September 18 to September 25, appeared first as a small 
spot far from the limb in latitude 18°S and rapidly developed into a 
considerable group. 

3 
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x o. 356, visible from September 23 to September 27, appeared first as four O~ 
fiy~ minute dots a little to the east of No. 354 and in latitude 23°8 and by 
the following day had developed into an important group showing much 
disturbance. . 

No. 376, 'Visible from October 24 to November 2, was another example of 
a group which developed rapidly from a very small beginning. At its 
maximum it covered nearly 18° of longitude and 6° of latitude. The 0 
line was frequently seen reversed in and near it. 

The series of groups, 413, 414, 416, 417, 418, 419, 420, all visible at the same 
time in the northern hemisphere in mid December, formed a nearly complete belt 
across the sun. 

12. Spot spectra.-Owing to the very large number of observing days it has not 
been possible fully to reduce the spectroscopic observations and no useful summary of 
them can yet be given. The work is well in hand and will be completed as soon as 
possible. 

13. Prominences.-Complete observations of the sun's limb for prominences 
were not begun till the middle of February and the following list is complete only after 
February 21. The list contains only a small proportion of the prominences recorded 
as it has been restricted to those which attained a height of a minute or more, or 
covered 5J or more of the limb, or were eruptive and showed either displacements in 
the C line or bright metallic lines. The heights given do not claim to be within less 
than 10". 

23rd 

24th 
2ith 
28th 
2~th 

" 
" 
" 
" 
" 

7th March 
16th 
23rd " 
24th ,. 
25th " 
2fJth ,. 
~7th " 

3rll April 
4th ., 
7th ,. 

lOtll ., 
l~th ., 
13th .. 

lath .. 
~8th .. 

20th .. 

lll~t " 
22lld " 
:!:Jrd .. 
:16th .. 
:.IlIth ., 

11th .. 

t8tk .. 

20th" 

10th " 

Jt •• 

" •• I 

" .o, 
" .. 

" ... 
J~ •• 

'" tt 

. , .. 
, ... 

., ... 
,~ .. 
., .. 

,,' .. 

" .. I 

'-. ..' 
'" .. 

Time. 

H. M. 
8-l8. 

s·ao. 
So-Hi. 
H-30. 

11-35. 
\1-40. 

HI-17. 
111-53. 
0- O. 
0-31. 

10-22. 
1O-3~. 
fI-25. 

11-35. 
(J- ~. 

10- O. 
lr.-M. 
9-4.). 

10- O. 
0-55. 

10- 5. 
1O-IIi. 
0-2f •• 
8-30. 
9-50. 

10-S{ • 

Itl-11 •. 
11-3.>. 
8-10. 
8-.j;'. 

10- O. 
9-30. 
9-4;'. 

10-30. 
~--M. 

10-12. 

10-15. 

:1- O. 

10- O. 

11- o. 
12- O. 

Latitude. 

, 
- 41 W ... 

j - 38 W ... 
- 47W ... 

· - 32W. " 
- 32"' ... 
- ;16W ..• 
- 43 ,Yo •• 
.- 38 "I .•• 
- "t E. •• 
- 70 E ... 

1 - .s E~ .. 
1- ." ••• 1+ 13 E ... 
i - 35 W ... 

-1S7E_ .. 
- 5 W .•• + to E ... 
- 29 E... •. + 44 to + 54 E ... 

· - 40 W... .. 
· - 60 E .. . 
• + 4, E .. . ,+ 54 E ... 

1
- 64 W ... 
- 66 W ... 

i - 66 W ... 
. +HE ... 
1+11 W ••• 
j + 31 W ... 
1- 75 W.' .. : + 39 E ••• 
1_;8 E. n 

. - iill \V ••• 
- 9 W ... + 36 W ... 
- fl9 W ... 
+ 28 E .•• 
- 28 W ... 
- .}.) W-
+ i; w: :: + 62 \Y ... + eo w ... 
+ fi6W ... + tiO W ... + 51 E ... 

- 26 W-... 
+ 24 W ... 

I Height. [ 

60 
86 
96 
8~ 
&0 

120 
72 
8~ 
70 
M 
72 
60 
71 
77 
60 
77 
65 
60 

Remarks. 

86 
IHi 

A number of short jet!; . 

", 

00 
116 
60 
72 
96 
M 
84 FaiRt. 
76 

" 72 
•• I 96 
.. I 60 

60 :: I 60 
72 

.. I 96 
"I 60 
.• I 60 

:: 100 I tit 

it I F.ini pp-amid detached from chromo--
7:1 aphere. 
72} Joined at top. 

"I 
"I 

108 .A. number of tall etema, tops of Bome of 
tlaem ha.nging down on ,one side. 

" as Pyramid. 
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Date. Time. Lati:mde. [Height. ! Remark •• 

H. K. " lsi }.i[ay 190. + \lEo 615 
2nd " " + lOW. 92 

Ird 
+19W. 80 

" " + 31.E. 110 40th " " 11-22. + 39 to + 3SE ••• 188 Bright, 8lender, nry tall, witk lIIIall aharp 
11- 8. + 30 to + 25 E. £)2 

jets a.t baB$. 
liUl. 

" !! + 37 E ••• 60 

.eth 10-15 . 
+ 29to+19E. '1 

" " + 34, to + U E. 118 Very bright. 10- O. + alE. 24, Bright jets, showed dilpJacements to xed. 
10-540. - 10 to -15 W. as and violet; spot and faoulae near. 

7th " " 9-}9. + 32to+22 E. is g-30. -12W... •. 116 9th 
" " 9-i6. + 6to + 16 W. ~2 10th 
" " - oW... .. 60 

12th 
-19W... .. 110 

" " + 34 to + 23 E. 24, 
'2nd " " S··58. - 23W... .. 90 !l3rd 

" " 8-35. - 24, W. lel8 
8-50. - 31E. 8' • 8-liO. - 30E. 8' 27th " " 
9- O. - 2'E. 96 

+ ISE. 12 Bright siDgle jet, showed displacement t. 
1st June 1904, 10-50. + 30W. 

red; spot and faculae not far from. limb. 
60 

Uta 
" " 8-1Q. - 24E. 84 Faint. 8-4,6. + gW. 60 18th 
" " 10-50. + 69to +'57 E.:: 24 21st 
" " 1'1-18. + 61 W... .. 84 Pyramidal. 

9-20. + 3SE. .. 60 
9-40. - 4,9W. .. 60 FLint jet. 12nd 

" " 9-10. - l3W. .. 75 
-lOW. 60 7th .July 1901. 9-40. - 27to -'21 W:' 24 Spot ~d faculae close to limb. ~9th 

" " 10-4,0. + 21 to + 32 W. is 10th 
" " 10-15. + 22to + 28 W. 30 Overhanging: cloud connected with the lim. 

12th 11-4,9. 
by three stems. 

" " + ~4,to+4,3W. is About nine jets. 16th 
" 11- 2. - 20 E... •• 4.8 An intensely bright jet showing dieplace-

meut to red; D 1, Da, bh bal bs, b" all 
bright in the prominence itself; a 8pot 
with faeulae came round this part of lime 

":lSrd next day. 
" " 9-46. + 33 to +23:i: .•• U 

26th 
" " 9-24. + 12 to IS W. '4 Very bright; spot and. faeulae ne&r. 

~7th 
" " 10~ 3. + u to + 22 W. :. \ 

u Three bright promiuences close togethsT. 3rd August 1904 9-36. -"17 W... .. 60 6th " " 8·4,0. - 4,7E. 60 9th . 'j " " 9-10. - 12 E. .. Small, but an intensely bright jet; metallia 
lines DlJ D2• b1• bll, bs, bright in promi-' 

10th nence itself; a spot not far from limb. ., " 9- O. + 63 to + 67 E ... 24, A number of bright jets with fainter 
matter between. 

8-56. + 19 to + 11 E •.• 80 A na.mber of small bright and faint jets. 12th 
" " 8-40. - HE, 24 A very bright stem ourved and overhanging 

9-40. + 18 to + 27 .. W. 24 
60 of limb. a spot near this part?f limb. 

14th 
" " 8-46. - 36to-27W. 30 

15th ,. 
" 9-20, - 33W. f' •• 60 

16th 
" " 10-4,0. + 26 to + 32 W. 24 Brigh.t, low, maslisive. 17th 
" " 8-4,6. + 10to+18W. 24, A number of bright jets; bculae close to 

limb. 
- 40 to ~ 4-1 E .•• 4,8 

2181 
" " 9- 3. - 38 to - 4,t E. 6~ "23rd .. " 9-25. , - Ig to ..>- 26 E ... .• I 4£ An arched cloud connected with limba.tthe 

'4th 
i i extremities. 

" " 9- O. I :+ 28 to -1- 31 W. 72 i 28th 
" " 9- 8. Iii E. •. .. 72 

I 
9-15. +37to+43W. 18 29th 

" " 9-2S. ! + &2 E... .. 60 
9-12. 1- 81 E... .. 120 
9-10. - 4.2 E... .. 72 
9-10. -HE. " 72 

"30th" ,. .. !I-52. - 34 E. .. .. 72 
4th September 1 9040 • , 8-60. - 5to -71 E ... :: r 28,18 

8-~n. - Oto -71 E .•• • . 24,18 About 14 small jets all along- this pa.rt of 
i , the limb. 

8-i4,. f + ~o to + 66W. I •• I 48,24 
Bright thin streak. 6th 

" " ,. 9-30. .+HE ... 

"1 

60 
7th 

" " .. 9-50." [-ISto-8W. .. 66 
i 

to A number of briO'ht streaks were first seen at 9 hours 50 minute!! b~tween poeitiQn angles 2750 and 282·. Within 10 
minutes a terrace-like "'prominence bad formed at P. A. 285 of about 66 fl in ~eight and :r:om this an overhanging ar~ 
stretched out to another broad eruptive jet at P. A. 276. This jet showed dilphoement In C to as much,.5;>' 3'5 to rea. 
end. There were Been very many bright metallic lines in. the prominenee of WhICh DI, DJj, b1l b2, b" 5,014,'457, 6.078·~3i). 
IWere the most important. 
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___ -D-lIt-e. --=l ~~~~:_~_---;:';~-=-~~"ghCI ______ ~~~ ______ _ 
[ 0 I' I, J{. 111. , 72 

9th Septemher 1904. 8-25. - 7() E. •• 60 
10 15 - 50 to - 64 E. ,. 

lllth" " .. i 832' + 18 to - 1 E... 36,24-
16th" " •• I 10:'0'. _ 30 to _ 20 W. 24 

18t.h" .,.. 8-36. - 38 E. •• 108 A detaohed jet about l' awa.y from limb and 
11th ,> ,. "1 ~ 7:l 

19th '0 ".. 8-112. 0 E. ., 48" in height. 

20th 
" 

26th ,. 

~7th 
" 

28th 
" 1st Oc:tobet 

2J:Id 

3N 

4th 

6th 
fith 
7th 

13th 

18th 
S'lth 

.. 
.. 
., 

'0 
" 
" '. 
" 
" 

8-40. - 4.0 to - 45 E. •• ~~ 

II ~-~S. -+ 66°0 ~ .. :: I 72 'k 
.. -... . •• •• 4.8 A number of faint Spl es. .. ! . • 1 - 32 to - 40 E. .. 60 

,t 9-20., _ &9 E. •• '. 
,J , 8-41. - 21 E..... ~g 

8-34. - &0 to - 53 E ... 

" 

" , 
1904 .• i 

II 

., 

" 

7',. .1 I 

~ :: \ 
I 

'0 •• 1 

11-30. - 58 to - 57 W. 60 
II-~ll. - 54 W. ., 66 
9- O. + 59 W..... ~~ 
9- 8. - 49 to - 54: E. •• I.-

9-28. 
9- ~. 
9-10. 
9-110. 
ij .. 6. 
9-32. 
9-50. 
9-20. 
9-59. 
9-20. 
8-56. 
8-40. 
9-14.. 
9-10. 
9- 8. 

11-48, 
1-47, 
8-43. 

11- 3. 

10--48. 
8-ij~. 

9-0'. 
11) .. 0. 

I 
I 

1+ 62 W... .. 
+61to+66W. 
+61to + 69W. + ij9to+'il W. 
- 4i E ... 
+ 4-l W. .. .. + 69 to+66 W. + 26 E ... 
- 6 W ... + 69 to+ 70 W. + 38 to + 25 E ... 

j-48E ... 
-9W ... 

1-4to-7 w, 
i+ilW .• , ,. 
1+39E ..... + 32 to T 2·'j E. .. 

+34t.o+ 2ISE ••• + 7 E... ., 

- 64 to - 68 E. " 

fiO 
60 
54 
48 
60 
911 
48 
78 

lOS 
48 
60 
72 
1il8 
72 
96 
60 
24 
48 
36 

A tall spike at one end and a pyramid at 
the other with an overhanging cloud 
between. 

Detached from limb. 

A number oi lIhort jets. 
A ourved prominence overhanging nelLrl,. 

SO of limb. 

A low massive bank. 

" "j 
:UIIt " ,0" I 

Sid Nonmhel' 1904. i 9-3. 

'/! ii t~:+ ~~ E. :: + 4.100+16 W ... 
-11 to- 9W. 

48 
28 
24. 
36 
72 
28 
18 
110 
71 
60 
311 

4th ,. ,... r 

lith 

6~h 
1tll 

8th 

IItla 

Iltla 
lith 
14th 
16'h 
15th 

litb 
lDth 
20th 

~1.t 
lind 

~ ., 

" 
" 
" 
" 
" 
" '0 

" 
" 
" 

" 
" 

" 

.. I 
I 
I 
I 

I 
:: :: I 

I 
" ••• f 

! 
" •. I 

! ,,, "' \ 
:: :: \ 
" .. , 

" "! 

, 
J 

I 
" ... ! 
tt •• I 
" '., ,. , 

i 
i 
I 

,~ •• 1 
" ... I 

I 
i 

., •• J 
I 
I 

9-0. 
8-t6. 
S-4.1I. 
iii-50. 
ij--l5. 

10-2'. 
10-10. 
lO-g. 
!1--42. 
9-10. 
S-5S. 
S-H. 
8-U. 
8-35. 
8-19. 
8-40. 

10-22. 
8-U. 
11-20. 
9-10. 

8-58, 
9-8. 

iii-IIi. 

9-35. 
9-5. 

9-1i0. 
9-4.2. 
9-10. 

- ato-9W. 

1- HO+8 W ... 
- 02 \v... " 

i + \l5 W... .. 
I - 32 to - 36 E • 

1
- 61 to - 66 .b:. 
-52W... •• 
+ 27 W... .. 

I ...... 38 to+ 46 W. 
I + 38 to + 3Il W. 1+ 17 to+ lOE. 
,-'- 59 E... _, 
+ lOto+4 E ... + 51to+IiSW. 
+ 9to 0 E. 
-58 E ... 
·-lto-13 E ... + 2S to+4G W. 
- 23to_ 37 E. 

1+1tO-SE. 
,- a9 E ... 
I 

1 

1
- 61 to -1i6 W. + 35 to+42W. 

1+21 W... .. 

I 
I 

1
- 30 to - 20 W. 
-19 E... .. 

- 6Gto-IiSE, .. + lito + 13W ... + 37 to+ 27E ••• 

100 
66 

~4,36 
60 
48 
72 
~6 
48 
711 
60 
-41 

U,48 
3G 
48 

168 

48 
a8,48 

I 
I 

I A bright large filamental promine~ce qui~e 
I deta.ohed from limb and about 1 from It 

was 96" in lIeight. In half an hour thiil 
had cha.nged completely and bad drifted 

I a.way nearly 10· and had also grown "allar 
and fainter. 

! A l!lIlall but intensely bright jet showed 
displacement to violet side; DI , D" b!. 
bl , b l , b" fi,098'62g, -4,g24:-107 'Were seen 
bright in the prominence as also many 
oUIer lines. 

60 I 
Very small, but diaplarem&nt in 0 for about 

A 2'6 to red end was observed. 

4.8 
80 

Vary bright. 

Three bright ~ikes connected at top by ,. 
fainter oloud. 

··~:;-in-t-eJI1tl--'.'bri8ht double jet; was-seen to cbange verynpialy. It showed displaoementa in both direotions 
aUlIelllme pIIIle; r.-d end a.bout A 3'0. viole\; A 1'0; man,. metallio bright linee were eeen; Dl D'I ~ bl , bit 14 •. 16,011'0'8, i.n a"h were the most conapicuol1s. , , 



Date. 

27th November 1904 •• 
28th " " •. 

1st December 
" .. I' 

6th " " .. 

12th 
" " 

.. 
,15th 

" " .. 
16th " " 

.. 

22nd 
" " ... 

~3rd. 
" 

, . .. 
26th 

" " 
.. 

28th 
" " .. 

29th 
" " .. 

30th 
" " 

.. 
31st 

" " 
.. 

9-20. 
9-55. 
9-40. 

11 

Latitnde. 

+ 26 to + 32 W. 
- 14, W ••• 

- 59E ... 
- 58 E ••• 
- 59E ... + 67 W ..• 
+ II to+ 8 E .•• 

-22to-13W. 
+43 W... .. 
- 10 to - 20 E .•• 
- 4to-12 E ... 
- 23 to - 25 E ..• 
- 62 E ... 
-59W ... 
-34W ... 
- 23 W... .. + 2610+ 33 W. 
- 33 to- 80 W. 

+ 15W ... 

+ 44 to + 46 W. + 81 to + 19 E. + 36 to + 21 E, 
- 6 to - 1 W. + 20 to + 15 E. + 15 E ... + 10 E... .• + 38 to + 27 E. 
-14 W... •• 
+ 25 E ... 
-11 W .•. 

+ 18 to + 32 W. 
+ 30 to + 21 E. 
- 13 W... .. + 30 to + 22 E. + 33 to + 45 W. 

---_.-----
[Height. : Remarks. 

60 Three bright pro~inences connected at top. 
24 An intensely bright jet with numerous 

bright metallic lines; spot and faeulae 
near limb. 

60 
60 

168 
84 Eaint and detached from limb. 

41 
84 
60 
60 
60 
60 
24 

Intensely bright low ant! massive; showed 
slight displacement both to red and violet 
ends; 'lpot and facnlae ne&r limb. 

120 Top blown off and o'l'erhanging about 7' of 
limb. 

60 
60 
42 

Two bright rapidly cbanginlj jets; showed 
displacement to violet ~ide; spot and 
facnlae close to limb. 

48 A number of connected jets. 
42 
60 
90 
60 
72 

.. 90 I Top broad and bent, over 8° of limb . 
132 Detached cloudlets extending over 8° of 

limb and connected witb limb by 2 stems. 
30 

48,36,120 The ta.llest quite detnched from limb. 
120 

30,24 
48,24 

(b) OTHER OBSERVATIONS. 

14. Time.-Time is determined with the transit instrument when required, 
preferably by observations of stars but occasionally by the sun. Unlike the experience 
of last year, no difficulty has been experienced in getting as many observations as 
were required, but as no work is in progress here for which very accurate time is 
required only such 0 bSArvations are made as are necessary for rating the clocks and 
for keeping the assistants in practice. The 4, P.M. signal which is sent daily over all 
the Indian telegraph lines from the Madras Observatory is transmitted direct to 
Kodaikanal and is received'on the Fuess chronograph. A direct comparison is thus 
made daily between the 'Madras and Kodaikanal clocks. During the time that the 
transit building was under repair the time received from Madras was accepted as the 
standard for rating the clocks and chronometers. 

During the season a time signal was given daily to the station by means of a 
flag signal. The flag was "broken" at 10 A.M. and hauled down at 10 hours 10 
minutes. This signal was much apPl·eciated. 

15. Meteorology.-Meteorologicalobservations have been carried on as in former 
years; no change was maq,e either in the instruments or in the methods of observing. 

The year was a distinctly abnormal one in several respects, but especially in the 
low rainfall. The fall for the year was only 46'62 inches faIling on 86 days as 
against an average of about 64 inches falling on 130 days. In November, when a 
fall of about 10 inches is due, less than a tenth of an inch fell. On th.e other hand 
thunderstorms, many of them accompanied by hail, were very numerous during March, 
April'and May .. There was I) pel' cent. less cloud than for the mean. of the previous 
four years while the number of hours of bright sunshine was in considerable.exceEls of 
the mean. The average wind direction was one point more, northerly than in any of 
the other years for which a record exists, and the average daily velocity was 343 
miles. The highest wind record ,for a day waH 824 miles on June 7th, and for the. 

- .4 
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whole of June the average daily velocity was 552 miles. The highest shade tempera­
ture recorded was 77°'3 on A.pril 6th and the lowest 39°,9 on January 7th. '1'he grass, 
minimum fell to 25°'4 on February 1. As usual, the humidity fell very low on some 
occasions in January, February, March, November, and December. 

16. Seismo!ogy.-rrhe Milne horizontal pendulum Seismograph was in use 
throughout the year. In February it was thoroughly cleaned and glass plates were 
placed under the three levelling screws, as suggested to the Director by Professor Milne. 
This has made'the adjustments much simpler. One case containing the supply of 
bromide paper for three months was lost in the wreck of the S.S. Den of Seaton and 
the packet sent tq replace it was lost on the railway for six weeks. The following 
quarter's supply was happily received just two days before the exhaustion of all the 
paper that could be obtained in I?-dia by borrowing from Bombay and Calcutta. 

17. Library.-In addition to books and periodicals purchased about 500 books 
and pamphlets were received us exchanges. The library also received .103 sheets of 
the Greenwich Astrographic Chart and 79 sheets of the French Carte P7wtogl'aphique 
du Ciel. One hundred and forty-one vo1umes were bound during the year .. 

18. PUblication.-The first Bulletin of the Observatory is in type and will soon 
be distributed. 

19. General.-The :Jirector inspected the Madras Observatory in November. 
The Pel'iyakulam Observatory was inspected by the Director in November and by the 
first assistant in August. The whole of the staff has worked well during the year and 
the acting first and second assistants deserve special mention for the energy which they 
haye displayed, and the interest which they have shown in their work. 

The advantages of co-operation in astronomical work are so evident that it is. 
almost unnecesFary to state that this observatory has welcomed the proposals put 
forward by Pl'ofessol' Hale for eo· operation in Solar research, and has undertaken to do 
as much as .pos~ible to help forward the work. Though the scheme is still only ill course 
of elaboratIOn 1t m8;.Y ~ot be ?ut of place to state that, iI?- the opinion of the Director, 
the fundamental prlllClple lind down by Professor Hale IS the only one on which such 
co-ope:r:ati?D: can ever ~e a sucC~sR-ul1ity of purpose with perfect freedom in execution 
to the mdlvlduals ta.lnng part m the work. 

KODAIKANAL, 

1st February 1905. 
C. MIOHIE SMITH, 

Director, Koaaz'krinal ana Madras Observatorie8. 
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n. REPORT OF THE MADRAS OBSERYATORY FOR 
THE YEA.R 1904. 

. Staft:. -The Fir~t Assistant, ~r. M. G. Subrallmanyal11, was deputed to act as 
1:bml Asslstant at the Solar Ph;'SlCS Ohservatory, Ko.daiktiual: on the 12th of ,June~ 
and 11:,[1'. C. Ohellgalvaraya Mudahat', 0f the MeteoroloO'lCal office. wus appointed to act 
in his place. e , 

1\11'. Solomon 'pilla:, the C~mpute.r~ took. o~e month's privilege lea\"e from the 9th 
ltfay, and the ActlDg FIt'st ASSIstant too1. prlVIlege leaye from 1st November to 15th 
December. 

2. Time Se!vice.-,.~T~e astronoID;ical.obserYations made durjng the year were~ 
as usual, solely dlIected t~ tllne determinatIOns. For this the transits of 503 clock 
stars and 99 azimuth star~ were observ)d, and 98 determinatiol1R of level and colli. 
mation were made. Duri~g the' latte~ part of the 'lear transits of the sun were 
observed occa8ionally in or~er to chook'the rate of the ~lock wben cloud or unfavour­
able weather prevented the, regular str,r observations from being made. 

In addition to these o;bservutions, special observations ,vere made every night 
from the 2nd to the 8th Mm'oh by Mr. Solomon Pillai to determine the clock rate in 
con~~ction with the pendul~~m observAtions then being m~de at the Observatory' by 
MaJor Lenox·Conyngham, ~-E.) oft1e G.T. Survey of IndIa. 

One change was made d,u~ing (le year in the system of time signals sent from 
the Observatory. The Dil'ec1tor suggested that in the 4 P.M. roll the signal at the 
60th second should be omitted at the end of the 1st alld 2Jld minutes, while the 
last signal of all, at the end o~ the t\ircl minute, i.e., at 4 P.M., should be given by the 
clock alone and not by hand a\!ld tD.) clock as hitherto. This change was effected on 
the 2nd of May, and I undel'st,und that the roll is much improved jn consequence, 
identification of the signals Wh€::ll ~he spacing is imperfect is easier, and the last signal 
is much clearer. . 

The time gun at the Fo\rt was fired cOl'l.'ectly at noon and at 8 P.M. on 688 
occasions ont or 732, givillg a p.:rcentage of successes of 94·0. This result is not satis· 
factory. Out of 44 failures, HI occurred in October and November. These and many 
(if the other failures were ultirn<lteiy traced to defective earth at the Observatory. The 
earth·wire here is led into an~ buried in an old well and has always pro,'ed good 
hitherto. Owing, however, to'the unprecedented deficiency in rainfall up to the end 
of November of the year under l'eport, the well dried up, the earth connection became 
defective and the Clll'fent becarl1e too weak to actuate the firing apparatus. A new 
earth-wim was put in by the Tdegraph authorities in December and all trouble arising 
from this cause has ceased. 

The time ball at the Port office was dropped correctly on all except two occasions. 
On one of these it was dropped correctly at 2 P.M.; on the other occasion it failed at 
2 P.M. 

3. Meteorological Observations.-Meteorological observations were made as 
in former years, namely, at 8 hr., 10 hr., 16 hr. and 20 hr. The o~servation8 of 10 hr. 
and 16 hr. were reduced and sent to the office of the Meteorologioal Reporter to the 
Government of India, Calcutta, every month, together with the record of movements 
of the clouds observed by means of the nephescope. Besides the ordinary da.ily 
weather messages special storm observations were called for and supplied to (i) Simla 
on four occasions, and (ii) Calcutta on the following dates :-January 9; May 7, 
23,26; October 8, 9, 14-16, 19; November Hi, 20-22; December 4:, 5, 18-21. 

The tabulation of the traces ~ of the barograph, thermograph, and anemograph at 
Madras and of the anemograph at Dodabetta have been brought up to date, 

4. Buildings.-Some repairs to the buildings are urgently required. A ~ull 
list of these with details bas been given to the officer deputed by the Oonsulting 
Architect to Government to examine and report on them. Work had, however, not 
commenced at the end of the year. The dome sheltering the 8·inch equatorial will 
probably have to be replaced before long as it is very .qld and in an jndifferent state 
~f repair. 



5. Instruments.-All the instruments [tre !n good. order excep~ the transit clock 
by Dent. The rate of this clock has not been s~tlsfactory, and were It not for the two 
Kullberg cllronomcters, which have been behnvmg ~el'y well, t~ere would have been, 
011 occasions, more uncertainty about the time than IS at all desITable. 

6. Weather SUUlmary.-The follow'ing is a summary of the meteorological 
and weather conditions at Maaras during the ~year 1904: :--

Pre88ure was above normal in Februa;"'Y and from September to December, and 
below norlllal during the remaining months of th~ y~al' : ,the gl:'~atest exce~s was O'O?l 
inch in November, and the greatest defect ,}04" mch m ApI'll. The hIgh,est dally 
mean. pressure was 30'212 inches on December 31st and the lowest 29'522 Inches on 
June 19th, 

Temperature.-'rhe mean temperaturt} of the air was above the average in all 
months except February, March, and May. The g~'eatest e)xcesswas ~o'l in June and 
the O'l'eatest delicienm" 1°'0 in February. Th3 max~mum te:mperature m the shade was 
abo~e normal in all rri'onths except January, ]'e'oruary, Mar(';h, and May. The minimum 
in the shade and the grass minimum were abc.ve the averttge :in January, April, June, 
August, September, and December and below !lormal durhlg the remaining six months. 
The highest maximum temperature recorded vas 103°'5 on June Brd and the lowest 
minimum was 61 o.~ on February lst. The gre"-ttest "sola.r heat in vacuo " was 1610 '2 
on September t2th. , 

Bumidity.--Humidity was abo-re the aV(lrage dUi:ing the year except in June 
and from August to December. The driest day was No;vember 5th when it was only 
27 per cent. . 

Rainf:t,ll.-The rainfall was 'Very much below th() average in all months except 
July, the greatest defect being 13·01 inches in NlVem?i;-;r. The monsoon rainfall from 
October 15th to the end of the year waR only 6.LlltJches against an average of 26 
inches. The rainfall for the whole year was on~Y' 2/0'64 inches on 79 days-28'38 
inches below the average. The rainfall in Novembl'r 10'20 inch) was the lowest ever 
recorded at Madras since 1813. In November Hs23\, the fall was 0'90 inch and in 
November 1832 it was 0'41 inch. The greatest fa:1iin one day was 1'64: inches on 
September 20th. ''., 

Winds.--The direction' of the wind differed little from the normal except in 
June when it was 3 points mO.re weste:-ly and in Oetclber when it was 3 points more 
northerly than usual. The dally velo.mty was above :aormal in January, April, June, 
and December and below norlUal dnrmg the rest of the year. The greatest velooity 
for any day was 305 miles on December 20th. 

Ololld.--The amount of cloud was below th,: average in all months except 
January, :Jfay, June, and December. In November It was 27 per cent. less than the 
average. 

Snnsl1ine.-l'he percentage of bright sunshine was above normal in July 
August, Septe!n~er, ancl .Noveul:ber and b~low the average during the rest of the year~ 
There wer~ 2,360'8,hour8 of brIght sunshme during the year, which was 50·5 per cent. 
of the pOSSIble maXImum. 

S~orm.s.-No stor.111 c~ossed the Mad.ras coast. One storm formed in the Eay 
to the east of Mattras III November, but It took a north-easterly course ultimately 
crossed the Arakan coast and drew the rain into Bengal and Burma. ' 

7. The following is the list of the pUblications in store at the Observatory on the 
~lst December 1904 :-- . 

1. Madras Astronomical Observations in 1832-33 
'2. Do. do. in 1834-35 " . 
3. Do. do. in 1836-37 
4. Do, do. in 1838-:~9 •• 
5. Madras Sola)', Lunar and Planetary Observations 1831 

to 1847 ., 
6. Madr~~ Astrono~ical O'b~ervati~ns (j~cob's)', '1848 t~ 

11102 •• • • 
7. Madras Meteorological O'b~ervati~ns 1;22-1843 .. 
8. Do. Hourly Magnetica.l Observations, 1846-1850: 

Ntlmber of copi~". 
I....-yo_._....; 

Wra.pper. Bound. 

10 2 
12 0 
:.!~ 3 
2~ 3 

8 

10 
2~ 
11 

3 

1 

.. 
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9. Dodabetta Meteol'olog-ieal Observations, 18:1,7-1848 •. 
10. Madras Hourly Meteorological Observations, 1851-

1855 •• . • • • 
11. Madras Hourly Mllgnetical Observations, 1851-]855. 
12. Telegraphic Longitud£' Determinat.ions (Pogl'on), 

1870-1875 • • • • • • • • . . • • 
13. Madras Meridian Circle Observations, 1862-1864 
14. Do. do. do. 1865-1867 
15. Do. do. do. 1868-1870 
16. Do, do. do. 1871-18i3 •• 
17. Do. do. do. 1874-1876 
18. Do. (10. do. 1877-1t:l79 
19. Do. do. do. 1880-188.2 
20. Do. do. do. 1883-1887 
21. Second Madras Catalogue of Stars, Epoch 1875 
22. Madras Hourly Meteorological Results, 1856-1861 •• 
23. Do. Meteorological Results, 1861-1890 •• 
24. Do. Daily Meteorological Means, 1796-1890 

MADRAS, 

20th February 1905· 

Nl1mblh' of copies. 
'-----v-----.J 
Wrapper. Bouud. 

56 

41 
82 

.6 
42 
37 
38 
26 
35 
31 
32 
33 

144 
87 

122 
154 

R. LL. JONES, 
Deputy Director. 
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Appendix I. 

KODAIKASAL Obsl;ll'vatory Seislllologicall·eCOl·ds. 

L.W. 
COUlUJ ~l,ce 

tUI.'l'. 

lIIaxhna 
lUI.T. 

----·~-T· 

G.ll.'l', '" ax. ill. Remark;. End :1If A p I Duration, 

___ l. _____________ . __ --' ____ ---':c _____ _ ------ ----r- --
11. ~I, Il. ~l. 

.~ ,jfJ Ii 5 I} 2'(1 

II. M. 

f) 20'S 

6 2:H 

tUm, 

a'O=l'4 

1'8=0'8 

111 :)0'3 i 10 50';'j 

8 36':! 

Iii 28'0 

:!1 22'2 

11 33'4 

:; 12'1 

11 16'1 

5 406 ' 

j l:HI i 14'9 

6 11'7 

S :113'8 D 05'6 

, 20 04'6 

38'0 ' 

21 51';~ 

11 34';} 

10'3 

.) 42'0 

~ 11'0 

5 13'1 

3 tio'S 

21 44'} 

22 35'9 

::\ 01'6 

16 15'4 

3'0=1-9 

23 05'2 ! 1'3=0'9 

12 03'6 0'5=0'3 

oj, 5tH 

2 28''j 

4. ~i'8 

3 a.j'O 

4 14'8 

oo=o·{ 
0'(\=0'6 

1'1=0 i 

23 04'1', 23 53'0 

I:! 05', 

(l IIU'S 

12 26'2 

n, ~L 

o ~O'5 

o 46'6 

o 25'7 

(I 49'7 

o 13'2 

I 

I E,Q.: 
! I Slight dillplace­
I ment. 

I 
! 
I 

I Many nmxinJft, 

I-
I 

o 4'0 Slight, 

o 35'9 Felt ,1t Quetta ~ 

o 37'6 

1 07'7 

1 43'1 

o 38'4 

'l'hickening 
line. 

Do. 

Do. 

Do, 

Thickening 
line. 

Do. 

Do, 

Do. 

of 

of 

1 28'7 Thickening of 
line, 

o Oel'7 Do. 

o 22 

o 07 

o 27 

o 36 

o 27 

"35 

1 33 

o 31 

o 36 

Do. 

Do. 

Occa .. ional ",iuen· 
ing of line till 
9b,JOm. 

Wir\ening of line, 

Clock dri~i!lg 
badly, 

Widening of lint'. 

Tl8.ce fuint. 

-----------
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Kodaikanal Obsel'Vatol'Y seismological records-coni. 

I I 
Fo.T. I L.W. , Of • E 1 ' I 

No.1' Date. Commenoe I Commenoe I D' aXllUa. 'D( ;lfax. Amp. I Dura.tion.' Remarks. I I G.M.'l'. ! G.M.T. I G.lll.T. ! 0.:_.1" ____ j , 

-1--~904~-1----~·-:-·--~~-:---·1---:~-- 1[. Y. mIll." i :--:.---------
41 loot. 3 .. I 3 08'7 3 OS'7 I Ii Boom went off 

I , ~~~ I 
scule at Sh. 85m. 

421 .. 8 18 59'7 19 02'8 ! ]9 03:9 19 19'3 0'6=0'2! 0 20 

48 ,,9 14 24'5 J.! :>7' & I 0 33 ::;light. 

H " 28 "1 14 12'0 ]4, 16'1 114 17'1 0·.) ..... 0·2 I. 
I 20 <''),'8 27'~ 14 :)6'S 0'9=0'! 0 45 

4,'i I Nov. 5 ,,- 20 64'S 20 5N 0 05 . Slight. 

46j ,,6 '3!N' 46'1 + 4,j'7 5 01'0 0'6=0'2 Q !}O I 

48' ,,11 ,,' 11 21'0 11 29'2 11 3i'O 0'4=02 0 16 

4,9 ,,20 

1i0 Dec. 4 

til I " 13 
52 .. 16 

63 I " 19 

I 
U I " 20 

"I 

o 02'0 

10 55" 

9 04'4 

7 13'5 

18 31'9 

6 188 

o 07'7 

9 12'0 

6 28'0 

o 08'2 

9 14'1 

-7 l,j'7 

18 4ii'l 

49'6 

6 80'2 

39'0 

7 19'0 

o 17'6 

11 01'0 

9 40'0 

7 21'2 

09=0'0 

0'3=0'1 

0'6=0'3 
0'6=0'3 

o 15 
I 

o 06 : Widening uf line 

o 

o 

o 

36 

OS 

51 

: Slight. 
I 

I 
\ 
j 
1 

I Record faint. 
, 

31'1 

----- _ ---'-- -----------'----- ------- ------- ------------._.--- - - -.- - ---8 17'8 

1'0=0'5 

1'1=0';" 1 59 
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Appendix V. 

KODA.IXA.N.A.L OJiIlERV.A.TORy.-Number of days in ea.ch month on which the Nilgiris 
were visible. 

--r-- -- ---- --".~--- ---~-- -----------, , 
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Appendix VII. 

ABSTRACT of the mean meteorological condition of Madras in the year 1904 compared with the 
average of past years. 

Mean values of 

1teduced 'l.tmospheric pressure ., 

Temperature of air 

Do. of evaporation 

l'ercentage of humidity 

Greatest solar heat in vacuo 

Maximum in shade 

:Minimum in shade 

Do. on grass 

Bainfall since January 1st on 79 days 

General dirention of wind 

Daily velocity in miles ,. 

:Percentage of cloudy sky 

"Do. of bright suushine .• 

I 
I •• ! 
I 

.. 1 

,.\ 
! 

"I 
:: I 

1904. 

29'868 

81'7 

74'6 

71 

136'6 

91'4 

74'3 

72'0 

20'64 

S.E. 

166 

43 

53'5 

I Diifereuce from I Average. 

0'004 above. 29'864-

o·s 
0'1 

" 
" 

1 below. 

3'1 
" 

0'6 above. 

0'4 below. 

0'1 above. 

28'38 below. 

Same as 

5 below. 

6 
" 

4,9 " 

81'1 

74'5 

72 

139'7 

90'S 

74,07 

'11'9 

49'02 

S.E. 

171 

49 

58'4 

DURATION and quantity of the wind from different points. 

From I Ronrs·1 Miles. I From \Hours.\Miles. \ From jHollrs.\ Miles. I From IHourS./ Miles. 

I 
I North 1i4 500 East .. 203 1,000 South .. 116 914 West. .. 254 2,«3 · . 

N. by E. · . 191 1,160 I E. by S. .. 258 1,309 S. by W ... 182 1,314 W. byN ... 220 1,807 

N.N.E. _ .. 269 1,838 E.S.E. . . 167 873 S.S.W. .. 185 1,268 W.N.W ... III 893 

}T.E. by N ... 609 4,544 S.E. byE. 351 1,921 S.W. by S. 280 1,418 N.W.by W. 82 651 

N.E. · . 643 4,431 S.E. .. 382 2,194 S.W. .. 130 966 N.W. .. 44 285 

N.E. by E. 481 3,739 S.E. by S. 1,070 7,950 S.W. by W. 262 1,873 N.W. by N. 66 277 

E.N.E. · . 217 1,520 S.8.E. .. 4,15 3,449 W.S:W ... 
26& I 2,063 N.N.W ... 65 419 , 

E. by N. .. 217 1,341 S. byE. .. 200 1,597 W.byS ... 4:68 4,026 N. byW ... 105 933 

There were 273 calm. hours during the year. The resultant corresponding to the abttve 
numbers is represented by a S.B. wind, blowing with a uniform daily velocity of 32 milea. 
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1904,. 

Jl\.nua.ry •• 

Febrlla.ry 

March •• 
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May 

Jane 
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August •• 

-Septelll ber 

October •• 

November 
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Appendix XI. 

MADRA! OBSBRVATORY.-Wind, cloud and bright sunshine. 

I 
Wind result&nt. Clouds (O-lO). i Bright silnshine. 

______ I ______ ~--;---___ -,--__ I __ -,-_-
I ' I 

Velocity. Direotion. 8 H. 10 H. 

HILES. 

134 H.E. 3'7 

92 E.byN. 

120 S.E. by S. 0'9 2'2 

190 S.S.E. 3'2 

uo 8.S.E. 

1S3 W. by 8. 6'6 5-8 

lUi S.W.by W. 6'7 

85 S.W. byS. 

S.W. by S. 4" 

E.N.E. 0'8 

14:5 N.E. byN. 3'7 

203 N.E. by N. 5'6 6'1 

HR. 20H. 

o·g 

0'7 0-6 

1-S 0'6 

2'9 

3'3 

, I I I Greatest 
Averag,,' nnrobel' 

I Mean per II of honrs I . day. in a. 
- i day. 

\ JlOUBS. I 
i I 

i'O I 6-7 I 
2-1 I ~'S I 
1'2 i S-7; 

:::: ::: I 
I 
I 

6-9 I 3'9 

::: I 4'4\ 

0'3 l' 

S-O 5'2 

6'0 

10'1 

10-2 

10'~ 

.Annual .. -:-j---;E-.-- --:; -,~--1--4-.6-1~-.7- -"-'3- ~-'i- --.~ 
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