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KODAIKANAL AND MADRAS OBSERVA'rORIES. 

L--REPORT OF THE KODAIKANAL OBSERVATORY FOR 
THE YEAR 1905. 

1. Staff.-l'he staff of the Observatory on the 31st Decemoer 1905 was as 
fo11ow8:-

Director . C. Miohic Smith, B.Sc. 
Assistant Direotor Vacant. 
First Assistant K V S' Ai . . lvarama yar, X.A.. 
Second A..ssistant S. Sitarama Aiyar, B.A. 

Third Assistant G. Nagaraja Aiyar. 
Fourth A.ssistant S. Balasundaram Aiyar. 
Writer . L. N. KrishnaswamT Aiyar. 
Photographic Assistan.t R. Krishna Aiyar.· . 

The First A.ssistant was absent on furlough and extraordinary leave from the 
beginning of the year till May :29. The Second Assistant was absent on privilege 
leave from August 15 to September 23. The Third Assistant was absent on privilege 
leave from September 24 to December 23. MI'. M. G. Subrahmanya Aiyar of the 
Madras Observatory staff, who was acting as Third ~J\.ssistant during the absence of 
the First Assistant on furlough. was trausferred to the Survey of India Department on 
May 6 as Magnetic (loserver here. :vi r. S. S. Ramaswami Aiyangar acted for three 
months as an extra Assistant, and subsequently acted as Fourth Assistant during the 

. ahsence of the Second and Third Assistants. Towards the end of the year Govern­
ment, at the request of the J )irector, sanctioned the addition to the staff of a 
permanent Photographic Assistant. 

'rhe subordinate staff of the Obsmvator)1 consists of a book-binder and book­
binder's boy, a mechanic, four peolls and a boy peon fOl' the dark room, and two lascars. 

2. Distribution of work.-The Director takes charge of the spectroheliograph 
and is helpeJ by the Photographic A ssistant. 'I he First, ;::lecond, and Third Assif't­
al?h are also trained to use the instrument if necessary. The First, Second and Third 
ASRistants are in charge of the work with the Cooke equatorial (spectroscopic), the 
Lel'ebour and ~eCl'etan equatorial (visual), the photoheliograph, the transit instru­
ment, and the seismometer. They have also to do the astronomical computing and 
'the preparation or the observations for the pl'es~. . The Fourth Assistant has charge of 
the clock cumparisons and, with the help of the writer, is responsible for the whole 

·or the meteorological work. The writer is rflsponsible for the accounts, correspondence, 
and all office record!:l. 

3. Buildings and grounds-: Q) Spectroheb:ograph buz'lding.--This building 
has continued to give mu{:h trouble In the main buildin~ venetian shutters have 
been placed in six of the \vindows with most beneficial results, but the roof continues 
to leak in several places. There is no particnlar difficulty in curing this as a suitable 
material bas been found for the purpose bnt for some nnexplained reason, and in 
spite of frequent reminders, only a small part of the work has been done. The 
sliding roof which coverFl the siderostat was nearly blown off the rails several times 
during the south-west monsoou, and had to be temporarily strengthened internally by 
wooden struts. A design for a new and much smaner roor has beE\n submitted and 

'sanction for this is now awaited. 
(b) Photohelio ,rapk hO'/l8e.-It was mentioned in last year's report that plans 

for a new building for the photoheliograph had been prepared. . These were sanc­
tioned and t.he walls of the building have been completed except for the cut ston~ 
ring which carries the rails. The dome has not yet arrived from the makers. The 
builoillg consists of a 15-foot dome with a small dark room on the south side and a 
porch to protect the door on tho north. 
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(c) Worklhop.-The new workshop has been finished and brought into use. 
The old workshop is now occupied by the book-binder and the old book-~inder's 
shed is used as a store room. These ohanges add greatly to the convemence of 
the establishment. 

(d) The Fourth A88~'Btant' 8 quarters were completed and occupied, but they still 
want a fence to keep off straying cattle. 

(e) House fo?' the Assz'stant .Director.-Plans and estimates for this were 
prepared and after much delay have been forwarded to the Government of India for 
sanction. Work has not yet b.een begun on the building. 

(f) The usual repairs bave been carried out and the buildings, with the excep­
tion of the spectroheliograph house referred,to above, are all in good order. 

(g) Grounds. -The I'oads and paths have been kept in good order, and a 
number of trees and shrubs have been planted. Much more requires to be done in 
this direction, but the season was not a favourable one for planting out young trees. 
A number of seedlings have, however, been raised and if the weather is favourable 
will be p~anted out in the comiIlg spring. In January some damage was done to the 
young trees in part of the compound by a forest fire which swept round nearly half a 
mile of the boundary of the Observatory grounds. Fortunately the Observatory fire 
lines were in good order and the long grass had been removed from the chief planta­
tion so that it was found possibJe to stop the fire soon after it crossed the boundary. 
Some fifty blne gums were badly burned and had to be coppiced, and a number 
of young trees were scorched by the heat as much as 50 yards from the point actually 
reached by the fire. A few of these ha.ve died) but most of them have recovered. 

~h) The well from which the aermotor pumps was dry for about three months, 
but a new well had been opened which fortunately proved permanent and yielded an 
ample supply of water. All the water, however, had to be carried from this well for 
a distance of a quarter of a mile with a rise of over 100 feet. During the rest of the 
year the aermotor and pumps gave satisfaction. 

4. Instruments.-The following are the principal instruments belonging to the 
Observatory :-

Six-inch Oooke equatol,ial. 
Six-inch Lerebour and Secretan equatorial, remounted by Grubb with a 5-inch Grubb 

portrait lens of 36-inches focns attached. 
SFectrograph-consisting of an l1-inch polar siderostat, 6-inch Grubb lens 01 40-feet 

iocns, and a 4-inch concave grating of lO-feet focus, mounted on Rowland's plan. A 
plane grating with collimator and camera lenses of 8-feet focns can be s1.lbstituted for 
the concave grating. 

A rhomb with ends cut at 45°, mounted on a graduated circle, can be placed in front of 
the slit so as to enable any part of the limb to be brought on to the slit. 

Six-inch transit instrument antI barrel chronograph, formerly the properly of the Great 
Trigonometrical Survey of India. 

Six-prism table spectroscope-Hilger. 
Photoheliograph Dallmcyer No.4. 
'l'heodolite, six-inch-Cooke. 
'rwo phototheoclolitet> by Steinheil for cloud photography. 
Sextant. 
Spectroheliograph with l8-inch sidel'ostat and 12-inch Oooke triple achromatic lens of' 

20-feet focus. by the Oambridge Scientific Instrument Oompany, Limited. 
Evershed spectroscope with three prisms for prominence and SlltUSpot work, by Hilger. 
Mean time clock, Kullberg 6326. 
Bidet'eal clock, Shelton. 
Mean time chronometer, Kullberg 6299. 
Sidereal chronometer, Kullberg 6134. 
Tape chronograph, Fuess. 
Miorometer for measuring spectrum photographs, Hilger. 
Dividing engine, Oambridge Scientific Instrument Company, Limited. 
Two Balfour Stewart actinometers. 
Buchanan's solar calorimeter. 
Induction coil with necessary adjunots. 
Small polar siderostat. 
Universal instrument. 
Complete Bet of meteorological instruments, including Riohard barograph a.nd. 

therm.ograph, and wind -recorders. 
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A high class screw cutting turning lathe by Messrs. Oooke & Sons was received 

at the end of the year. 

The 8pect1'ohel£ograph.-The s:peotroheliograph has been in constant use through­
out the year and has given satisfaction except as regards the slits. These are of a 
cJmplicated structure and have proved far from satisfactory. A grain of dust-and 
dust is sadly too abunclant here at certain seasons-throws them out, and it is exceed­
ingly difficult to keep both jaws in the same plane. Various plans have been tried to 
make them work better with fair success so far as the camera slit is concerned. The 
collimating slit has been more difficult to correct and a new slit of a simpler design 
has been asked for. The negative lens for enlarging the image formed by the 12-inch 
lens was reoeived on May 9 and was at once set up, but has not been much used. 
It is not often tkat the sun's image is sufficiently steady to make it possible to get a 
really satisfactory enlarged image, and it is only when there is some special feature to 
photograph that the attempt is made. The want of steadiness in the image of the sun 
is due to several causes. The most prominent is, doubtless, the unsatisfactory position 
of the building. Why the present site was chosen is not known as two much better 
sites were available, but as it is too late to make a change now various attempts have 
been made to improve the surroundings. Unfortunately the ground surrounding the 
building is very rocky and it is difficult, if not impossible, to cover it with vegetation. 
An attempt is being made to cover it as far as possible but this will take time. Inside 
the large siderostat building blankets and mats have been placed on the floor and a 
wind screen has been placed near the mirror. These have done some good. Inside 
the main building the placing of venetian shutters in the windows had a good effect 
but it was not sufficient. A mbe consisting of a wooden frame covered with very 
loosely woven cloth has been placed between the lens and the photoheliograph and 
this has made a most marked improvement. When the new building for the siderostat 
is erected the mirror will be brought much closer to the lens and it is hopad that this 
will improve matters still further. 

It is not always easy to distinguish between unsteadiness due to purely local 
conditjons aml that due to the state of the higher atmosphere, but the contrast 
between the conditions at the spectroheliograph and at the spectroscope in the dome 
on the top of the hill is often so marked that there can be no doubt that the trouble 
at tho former is often purely local. Some of the trouble here, as elsewhere, is probably 
due to deformation of the mirror by heat. This has been reduced to a minimum by 
keeping a lamp burning under the mirror case all night and by adopting Professor 
Hale=s suggestion of removing the mirror cover only when a photograph is being 
taken. Cbanges in focus are usually small. 

The inner surface of the back lens of the 12-inch having become badly covered 
with fungus the lenses were taken apart and successfully cleaned during the visit of 
the Director·General in December. 

All the other instruments belonging to the observatory are in good order and 
working well. 

OBSERVATIONS. 

(a) SOLAR PHYSIOS. 

5. The year was, on the whole: a favourable one for solar observations, and there 
were onl.V nineteen days on which no observations were possible. At the same time 
it should be noted that, especially in the latter :part of the year, observations of 
prominences were to a larger extent than usual interfered with by cirrus clouds. 
Satisfactory statistics on the su~ject are J?-ot availa~le, but the impression lef~ ~n the 
observers is that trouble from thIS source, m otherWIse fine weather, has been dlstinctly 
greater than in former years. On the o~her hand the increased skill o~ ~he observers 
has made it possible to record the promInences on days when the condltions. were far 
from satisfactory. The following table shows for each day the observatlOns that 
were made. 
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Solar observations-abstract. 
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6. Photographs of the sun with the Dal1meyer photoheliograph were taken 
on 327 days as against 264 in 1904. June was the least favourable month for this 
work as there were 10 days on which no photograph could be obtained. In February 
March, and December there was no day on which a photograph could not be obtained~ 
As a rule only one photograp~ is taken daily. Negatives for 45 days have been sent 
to tbe Astronomer Royal at hIS request. 

7. Observations of sunspots.-The sun is examined for ~pots and faculae 
every morning when the weatlier permits. When possible, the sun's image is 
projected on an 8 inch disc, and the positions of the spots and faculae are marked on it. 
Eye observations are also made of important features. There were only 19 days on 
which no observations of this class could. be made, but on a good many other days the 
observations were made with difficulty through breaks in clouds. 

8. Sunspot speotra.-Observationslof widened lines in sunspot spectra were 
made with tl:ie Evershed three-prism spectroscope on li9 days. Observations of 
widened lines are made only when the spots are large enough to render the results 
satisfactory, but on all other days, 'When the weather permits, the neighbourhood. of 
spots is carefully studied as regards the behaviour of the hydrogen and helium lines. 
The study of the helium line Ds has proved particularly interesting. 

9. Prominences.-Prominences were recorded visually on 297 days, but on 47 
of these the obElervatioI1S were either not complete or not satisfactory on account of 
the weather. On some other days, though the whole limb was swept for prominences, 
the work had to be done hurriedly through breaks in the clouds, and small prominences 
may have been overlooked. The record of the prominences is made round the disc 
on which the spots and faculae have been projected. This record is compared next 
day with the photographs taken with the spectroheliograph and all prominences 
shown in the photograph but not in the drawing are added in blue pencil. Where 
therA is much difference between the photograph and the drawing the differences are 
noted on the disc. On a number of days the photographs have rendered it possible 
to complete the eye record which had been interrupted by clouds. Usually, however, 
a day on which it is impossible to get eye observations of prominences is one 
on which good spectroheliograms are also impossible. It has not been possible to 
deV'ote much time to prominence spectra, and only the most conspicuous bright lines 
are recorded. 

10. Speotroheliograms.-Photographs were obtained with the spectrohelio­
graph on 317 days, but on 47 of these the results were not satisfactory. These failures 
were due mainly to unsatisfactory weather 6onditions, but a few of them were due to 
slit troubles. When the weather is cloudy it is often found to be almost impossible to 
set the second slit on the H line with sufficient accuracy, and the construction of the 
slits is such as to render it impossible to use Professor Hale's old device of having a 
small window through which setting can be made on another and more easily seen 
line. The present setting arrangement is not quite satisfactory and a modified form 
of apparatus has been aeked for. 

As mentioned above, much trouble has been caused. by the want of steadiness in 
the sun's imagE', and the best results are usually obtained early in the forenoon. On 
some occasions excellent photographs of flocculi have been got through comparatively 

2 
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thick clouds but, naturally, it is rarely pos~ible to ob~ain. good prominence pic.tures 
except with a clear sky. The pl~n of takmg composlte pwtur?s of the f1.?c~llh and 
prominences on the same plate wIth two exposures has been glven up as It IS round 
much more satisfactory to take the two on separate plates. II the instrument was fed 
by means of a ccelostat, there might be some advantage in the composite pictures, 
but when a siderostat is employed, as is the case here, the rotation of the image 
between the two exposures causes an objeotionable displacement of the one image 
relatively to the other. qn the whole, including plates taken for focussing and other 
.adjustments, 1,177 photographs were taken with the instrument, of l;vhich 215 have 
been rejected for various reasons. .An enlarged copy of the best flocculi plate for each 
day is made on bromide paper, and these are found very useful for reference. Of 
(lourse, any serious studies must be made on the negatives themselves, but the copies 
are userul for selecting suitable negatives and as a convenient index to the series. 
The general results obtained with the instrument may be described as satisract(,ry~ but 
the plates are not yet so uniformly good as is to be hoped they will soon be. The 
various changes which have been made in and about the buildings have undoubtedly 
,done good, and the farther changes which are projected should improve the conditions 
"still farther, while the small instrumental changes which are proposed would greatly 
simplify the use of the instrument. 

SurnmarjJ oj Results, 

11. Sunspots.-The following table shows the monthly number of new groups 
·ObS81'Vcd, the mean daily number of spots visible, and the distribution as regards the 
.northern and southern hemispheres:-

I I 
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32 I 28 I 27 16 29 22 295 
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5-1 4·9 3'3 6'7 4'0 4'7 

North .. .. " 13 11 10 14 20 I 8 17 22 17 11 13 13 169 
I I I 
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outh ' . 11 15 10 13 " 9 Hi I 6 10 5 16 9 126 .. .. 
I I 

, 
I -- I 

·8 

The total number or new groups seen during the year was 295 against 239 in 
1904. There were two days, July 28 and 29, when the visible disc was free from 
spots, and there were 13 days on which only one grollp was visible. The greatest 
numher of grollps seen on any day was 15 on January 14. Ten or llIore groups were 
seen also on January L4 and 16 and on February 9 to 14. 

Th~ distribution o~ the groups between the two hf'!!1isphere8 was again very far 
from umform, there bemg 33 per cent. more groups seen in the northern than in the 
southern hemisphere. In the two months ~ay and .Allgust there were 42 northern 
to only 13 southern groups. The mean latltude or the spots was le5s than in 1904 
and in September there was a group within 10 of the equator. The most important 
groups seen dllring the year were the following: - . 

Nos. 449, 450, 451 came ~ound the east limb as detached spots on the 10th and 
11th January but In two or three days they formed into a continuous 
train covering 16° of longitude. 

r 443 was the la:gest spot tha~ had been seen for many years. It was 
N 0.t464 snen ,durmg four rotatl.ons. It was a disturbed spot and was 

488 assoclated wlth very dIsturbed prominences at both limbs. It 
507 forll:ed on the visible disc on January 5 and was last seen on 

April 5. 

{ 465 
No. 491 was se~n first :from February 2 to february 14. It returned 

to VIew as a vl'ry large spot 011 March 1. but soon began tc 
grow smaller, and by the time it reached the western limb it 
was reduced to a small dot in a large field of faculae. 
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No. 54 7 ap~eared at t~e east lim? on May 11. It was preceded by intensely-
brIght prommences whICh were seeu for two days. At its maximum.. 
it covered 18° of longitude. 

(589} When spots Nos. 589 and 590 came round the limb on July 6, they 
I 590 ~pp~ared.to f?r?l two separate g~oups but these rapidly increased 

Nos.< 613 m slze .and ]omed.t~gether formIng one large group consisting of 
I 637 two mam clusters Jomed by a number or small spots. It remained 
l656 visible during four rotations. 

~T os {594, came round the east limb on July io and was the largest since th.e 
.. '; . 630 gl'?at spot or ~ebruary .. On the. 16th the group was at least 120,OO() 

mIles long WIth a maXImum WIdth of about 44,000 miles. It was 
seen during two rotations. 

No. 674, which appeared at the east limb on October 14 consisted or a large 
number of small spots covering about 130,000 miLes in length and 
65,000 miles in breadth. 

No. 676, which appeared on October 22 waa also a very large spot group but 
of a totally different type from 674 as it consisted mainly of one large 
spot. Both 674, and 676 were easily seen without a telescope. 

No.. 708, consisted of a very long train of large spots and was first Been on 
November 2b. It broke up into several groups which extended 
over some 28° of longitude. 

12. Prominences.-As the prominence observations are being published in full 
in the Bulletins of the observatory it is not necessary to give a complete list here, but 
a few notes are given on some of the more important prominences of the year. 

January.-Prominences were vel'y.abundant during this month. The highest 
noted was on the 22nd in latitude + 42° (east). It was S' high. There were four 
prominenoes seen of about 2' and 13 of about I!' high. On the 27th there was a 
group of small prominences oovering about 200 of the limb, on three days there were 
groups covering 15°) and on eight other days groups covering 10°. , 

Februar!J.-'l'he tallefltprominence that has been observed.'here wag photographed. 
on the 20th in the caLcium line H, :at position angle 45°. When the first photograph.. 
was taken at 8h 36m it had a height of 95,000 miles, another photograph at 9h 18l1l 

showed that it had risen to 108,000 miles, while in a ,photograph taken at 1011 14m. its 
height exceeded 162,000 miles, and it had got beyond the limits covered by the 
spectroheliogram. On the 25th, 20th, and 27th nearly 28° of the eastern limb was 

, covered with bright prominences. 

Marck.--!Jn the 1st, where spot No. 491 was coming round the limb, there was 
a large and rapidly changing prominence which reached a height of about 3', and the 
next day, near the sa:ne plaae, an eruptive jet was observed to reach a height of nearly 
4'. Even on the following day a prominence nearly 2' high was seen atthe limb near 
the same place. Prominences more than 2' high were observed on the 8th, 11th, 
13th, and 30th. On the 15th a long series of prominences extended from position 
angle 2300 to 287° and on the 23rd nearly 70° of the eastern limb wa.s covered with. 
prominences. . 

Apl'il.-The tallest prominence seen was one of 2' on the 15th at position angle 
59°. On the 14th about 40° of the limb was covered with short bright prominences 
none or which exceeded 45" in height. On the 24th two great arches, each covering 8° 
of the limb and joined in the middle, were photographed in . calcium light. These­
l'eached heights of 65" and 70" respectively. 

MalJ.-A large number of conspicuous prominences were observed during this 
mon.th. There were 50 of or over)' in height or which 7 were above 2'. The most 
strikinO' display was on the 1st near "the south point of the sun. At 8h 28m it was 
about 2.1' high and at 10h ~nm it reached a height of at least 4-¥. On the same day 
a large ~loud was seen at position angle 10° which at one time was apparently quite 
detaohed from limb and about 2t' above it. On the 2nd nearly 50° of the west limb. 
'Wa.s covered with short prominences. 
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J'llne.-There were 27 prominences seen of or over l' in height, of which one­
exceeded :3 minutes and two others exceeded 2 minutes. The tallest of these was seen 
and photographed about 9 o'clock on the morning of ~e 22nd. It rose from the· 
sun's limb at position angle 58° and drifted northwards hk;e the srnok~ fro~ ~ steamer 
till it could be traced to a height of 195 seconds over a POlDt on the 11mb 20 nort}1 of 
where it was issuing. The form changed very rapidly. 

July.-There were no very conspicuous prominences seeu during the month. 
Some 20 exceeded one minute in height and of these only two exceeded 100 seconds . 

..August.-Prominences exceeding l' in height numbered 44:, and on I~ days 
prominences covering 15° or more of the limb were observed. The ia.l1est prommence 
seen was one S!' high which was photographed on the 16th. The gas apparently 
issued at positio~ angle 100° in a nearly: ve~tical je~ which r~ached a height of ?~" ; 
it then streamed away northward reachmg ltS maXlmum heIght over about posltion 
angle 80° where it seemed to settle down again towards the sun's surface. For four 
days, (10th to 13th), :prominences, showing great changes from day to day, covered 
practically the same part of the limb (position angle 700_900 j. On the :30th, the day 
of the total eclipse, a group of four prominences about I' in height and joined at t~e 
tops formed a very conspicuous feature on the east limb. 

Bepkmoer.-This month was a very unfavomable one for prominence work. 
There were four prominences seen of 100 seconds and upwards. One of these seen on 
the 10th was a slender arch reaching to a height of 120" and joining two points of the 
limb 16° apart. On the 30th one was seen 140/' high which was particularly bright 
in hydrogen light and very faint in calcium light. 

October.-The daily number of prominences was rather lower than usual, 
especially towards the end of the month. Prominences exceeding 100" in height 
were seen on four days, one on the 17th, two on the 23rd, one on the 29th, and one 
on the 30th. The last two were rather remarkable as they were apparently different 
parts of one enormons prominence. It reached a height of 165" on the 29th and was 
still 140" high on the 30th. On the 27th. and 28th there were lower prominences 
visible at almost exactly the same latitude. 

November.-Prominences were fairly numerous. Four were observed of a 
height exceeding 100", one on the 4th, one on the 17th and two on the 18th There 
was a slightly disturbed prominence on the 3rd, at latitude + 12° west, which when 
first seen was 75" high. Later it apparently rose up bodily and became quite 
separated from the limb. Metallic prominences were seen on the 1st, 6th, 7th 
and 16th. 

December.-The prevalence of cirrus was unfavourable for prominence work. 
Only one prominence was seen of a height exceeding 100". This was observed on 
the 17th and consisted of a group of tall slanting jets covering about 20° of the limb 
which attained a maximum height of 120". Metallic prominences were observed on 
four days (1st, 6th, 7th, and 9th) and on three of these the prominences were associated 
with spots. 

(b) OTHER OESERVATIONS. 

13. Time.-Time is determined with the transit instrument when necessary. 
The standard clock of th? observatory is also com:pared daily with the Madras standard 
clock by means of .the s!gnal E!ent at 4: P.M. over all. the telegraph lines in India. 
From July 1 all tllD.e SIgnals have been sent by IndIan Standard time 5 hours 30 
minutes fast o~ Greenwich ~ean time: A~l obs~rva~ions, ~rom the sa~e date, have 
been recorded m Standard tIme. A. tIme SIgnal IS gIven dally from this observatory 
by means of a :flag at 10 A.M. 

. 14. Meteorology .. -Meteorological observations have been carried. on exactly as 
ill former,years. Tlie IDstruments are read at 8h, lOh, and l6h local mean time 
Temperatu!~ and pressure are recorded by a Richard thermograph ~nd barograph and 
the mean dally temperature a;nd pressures ~re o~tain~d from the traces corrected by . 
r~fereDce to the eye observatIons. The WInd dIrectIOn and velocity are got from 
:Beckley aDemograph placed on a tower some little distance from the observator a 
The cups and wind vane are at a higher level than the tops of the domes. y. 
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. T.emperatu~e.-. The mean t~mperatur~ fOl' the year was l!-early normal, but it was 
slIghtly In defect III January and In excess III Deeember. The shade maximum rose 
to.7~0·7 on May 5, and the shade minimum fell to 39°'8 on .Tanuary 29. The grasfl 
mInImUm feU to 18°'5 on December 11, which is the lowest reading which has been 
recorded here. The mean temperature of the year was 56°·5 and the difference 
between the means of t4e hottest and coldest months was 8°'9) which is greater than 
the average. 

HumiditlJ.-The relative humidity was above the average for the first six 
months of the year and below it during the seeond six months. The difference was 
large in January, July, and. December. The minimum recorded was 10 per cent. on 

. January 16. 
Wind.-The daily wind velocity was about the average. The highest record 

for anyone day was 709 miles on August 24. The mean direction was N.N.E. 
which is the same as the average. 

Rain.-'I'he rainfall was above average in February, August. and October, and 
below average in all other months. The deficiency for the whole year was about 
6 inches. The heaviest fall in one day was 3'80 inches on October 9. 

Oloud and Sunshz'ne.-As judged by cloud observations at 8\ 10\ and 16\ 
the year was rather more cloudy than usual, but, at the same time, the number of 
hours of bright sunshine recorded was considerably above the average. This is 
probably due to the abundance of cirrus cloud which haR already been referred to. 
Ouriously enough the largest number of hours of bright sunshine was recorded in 
December, when there was a daily average of 8'3 hours. 

The transparency of the lower atmosphere, as judged by the visibility of tJ;Le 
Nilgiris, was slightly below the average of thl~ last five years and much below that 
for 1902. 

15. Seismology.-The Milne horizontal pendulum was in use thl"Ougnout the 
year and the results are given in appendix I. The instrument has worked well, but the 
record of Olle large earthquake on July 9 was lost by bad driving of the paper, due to 
the clamp not having been properly adjusted. The first and last parts of the great 
Indian earthquake of A pril4 were well recorded, but dnring the large motion the boom 
went completely off the scale and remained there till brought back by hand. Stops 
have now been placed in the box to limit the motion of the boom. 

16. Library.-In addition to a large number of books and pamphlets received as 
exchanges, the liorury received 186 sheets of the Greenwieh Astrographic Chart and 
28 sheets of the Freneh Oarte Photographz'que du ciel .. 171 volumes were bound during 
the year. . 

17. Publications.-Three bulletins were published and distributed during the 
.year, and a fourth is in type. Bulletin Ro. I. gives the observations on widened lines 
in sunspot spectra made between January 1903 and February 1904. No. II. eontains 
a list of prominences observed between 1905 September 1 and 1904 December 31. 
No. III. gives an account of the observations of Ds as a dark line in the solar spectrum. 
No. IV. \vill bring the record of sunspot spectra up to the end of June 1905. 

18. General.-The Director inspected the Madras Observatory in November. 
The whole staff has worked well during the year, and it is mainly due to the activity 
and interest shown by them that observations have been obtained on such a large 
numher of days. 

'rhis observatory has, with the sanction of the Government or India, promised to 
take part in the scheme now being elaborated by the "International Union for Co-

,operation in Solar Research". It is intended to help both in spectroheliography and 
in photographic spectra of sunspots, but the latter must lie over till the arrival of the 
long expected assistant to the Director, as the work at present going on is quite as 
.much as the existing staff can perform efficiently. 

KODAIXAN.AL, C. MwmE SMITH, 
,31st January 1{\06. Director, Kodaikrinal and Madras Ohservawrie8. 

8 
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n.-REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1905. 

I was away on leave for two months from 17th May to 16th July. Mr. R. 
Littlehailes, Professor of Mathematics, Presidenoy Oollege, acted as Deputy Director,. 
during this period. 

Mr. C. Ohengalvaraya Mudaliar of the lVleteorological office continued to aot for 
Mr. M. G. Subrahmauyam, the First Assistan.t, who was on duty at Kodaik:anal, 
throughout the year. 

The Second Assistant took two months' privilege leave from the 23rd March. 
2. Time Service.-The astronomical observations made during the year wel'e, 

as usual, solely directed to time determinations. They were made by the Computer 
and the acting First Assistant. Transits of the Sun were also taken occasionally in 
()rder to check the rate of the clock when cloud or unfavourable weather prevented 
the regular star observations from being made. 

The Government of India having sanctioned the introduction of Standard 
Time for India, all the time signals from the Observatory have, from 1st July 1905, 
been sent in accordance with this new system, which is 5i hours in advance of 
Greenwich mean time and ° hr. 9 m. 0'4 s. in advance of Madras mean time . 

. The time gun at the Fort was fired con'eetly at noon and at 8 P.M. on 702 
occasions out of 730, giving a percentage of success of 96'2. 

The time ball at the Port office was dropped correctly on all occasions except 
one when it failed at 1 but was dropped correctly at 2 P.M. 

3. Meteorologioal Observations.-Meteorological observations were made as 
usual, viz., at 8 hr. 10 hr" 16 hr., and 20h.r. A wet minimum thermometer was brought 
into use and observations recorded fr0m 1st September. The observations of 10 hr. and 
16 hr. were reduced and sent to the office of the Meteorological Reporter to the 
Government of India, Alipore (Calcutta), on Form A till September and on Form F­
a more elaborate one-from October. The record of movements of the clouds observed 
by means of the nephescope were also sent to that office every month. Besides the 
ordinary daily weather messages, special storm observations were called for and 
supplied to (1) Simla on one oecasion and (2) Calcutta on the following dates-April 
16 and 17, October 8 to 16 and 20 to 24. 

The tabulation of the traces of the Barograph, Thermograph and A.nemoO'L'aph at 
Madras and of the Anemograph at Dodabetta are up to date. 0 

4. Buildings.-CoDsiderab1e repairs to the buildings have been effected during 
the year. 

5. Instruments.-A taw) chronograph by R. Feuss, Berlin, was received durinno 
the year, but has not yet been brought into use, as there iR no seconds contact fitted 
to the Transit Clock as yet. The Transit Clock by Dent and the Ohronometer by 
Ku~berg were cleaned during the year. The rate Of the Transit Clock was very 
varIable for the greater part of the year, but has become fairlv steady since it was. 
cleaned in November. Annexed is the list of instruments at the· Madras Observatory 
on 31st December 1905:-

(a,) Astronomical. 

Eight-inch Equatorial Telescope-Troughton and Simms. 
Sidereal Cloek-Haswall. . 

" Dent No. 1408. 
Electric Mean Time Olock with galvanometer-Shephard & Sous. 
:Meridian Oircle-Troug~ton & Simms. 
Mean Time Olook-J. Monk. 
Mean Time Ohronometer-V. Kullberg 5394. 

" " ,,6544. 
" " Parkinson & Frodsham 2352. 

Portable Transit Instrument-DoUond. 
Portable Telescope with stand. 
Tape Ohronograph-B. Feuss. 



11 

(b) Jleteorologz·cal. 

Richard's Thermograph-No. 36188 L. Oasella. 
:Beckley's Anemograph-Adie. 
Sunshine ltecorder-No. 149 L.C. 
Anemoscope-P. Orr & SOIlS. 

Nephescope-Mons. Jules Daboseq & Ph. Pellin. 
Wind Hesultant Indicator-G. K. Winter. 
:Barometer, Fortins-No. 1771 I.l.C. 
:Barometer-No. 725 L.O. (spare). 
Dry bulb thermometer-No. 94~21 L.O. 
Dry bulb thermometer-No. 38037 Negretti and Zambl'a (spare). 
Wet bulb thermometer-94219 L.a. 
Wet bulb thermometer-38037 N. & Z. (spare). 
Dry maximum thermometer-No. 8581 N. & Z. 
Dry minimum thermometer-No. 69047 L.C. 
Wet minimum thermometer-No. 91753 N. & Z. 
Sun maximum thermometer - No. 10479 " 
GrasB minimum thermometer-No. 3377 " 
Raingauge (8" diameter). 1042 N. & Z. 
Measure Glass for above. 
Raingauge (5/1 diameter). 
Measure Glass for above. 

6. Wea.ther Summary.-The following is a summarv of the meteorologica.l 
and weather oonditions at Madras during the year 1905 :- ~ 

Pres8ure.-The mean atmospheric pressure was normal in Febl'uary and June, 
below normal in March, August and September and above normal' during the other" 
months. The excess in N ovembel' was 0'061 inch. The highest pressure recorded 
was 80·230 inches 011 January 1, and the lowest 29'820 inches on June 14. 

Tempe'1'ature.-The mean temperature was normal in May, below normal in January, 
April and December and above normal during the rest of the year, the excess being 
2°'8 in July and 2°'8 in September. The highest shade temperature recorded was 
108°'2 on June 2 and the lowest 57°'4 on January 29. The mean maxima in June and 
July were 102°'4 and 100°'3, respectively, being much above the average. The greatest 
solar heat in vacuo was 152°·1 on September 26 and the lowest on grass 52°'8 on 
January 29. 

Humidity.-Humidity was much above normal in October and almost normal in 
the other months, the lowest being 24 011 July ~4. 

Wz'nd.-The wind direction was normal in April, May, July, August and Sep­
tember. It was two points more easterly in January, November and December and 
three points more northerly in October. 'fhe wind velocity was deficient in all the 
months except February, March, July and September. The highest wind velocity on 
any day was 827 miles on March 21 and the lowest 65 on December 28 and 29. 

Oloud.-Tbe percentage of cloud was in. excess in February, March and April and., 
below normal in all the other months. 

SUnlJhine.-The percentage of bright sunshine was below normal in all months 
except July and December. 

Raz'n.-The rainfall was above the average during, the first three months of the 
year and in October, and below during the rest of the year. The fall in October wa.s, 
19'65 inches- 8-65 inches in excess of the average for the month. The north-east 
monsoon rainfall from October 15 to the end of the year was 17 '85 inches against an 
average of 27·6 inches. 

8torms.-N 0 storm crossed the coast of Madras during the year. 

MADRAS, 

7lh February 1906. 
R. LL. JONES, 

Deputy Director. 



~ P.T. 
1 Date. Commence 

~ G.M.T. 

1905. H. M. 

.I. Jan. 22 2 51'9 

2 Feb. 2 9' _L 13'4 

3 4 6 32'3 

4 13 5 47'3 

.5 14 9 10'5 

·6 17 11 40'2 

'7 19 4 58'6 

a 27 17 47'3 

9 Ma.rch 4,5 28 28'S 

10 19 0 108 

11 22 4 02'7 

12 April 2 3 28'4 

13 4 0 55'6 

14 4 12 43'6 

15 7 4 29'7 

16 19 10 03'8 

17 19 12 56'6 

18 23 2 36'0 

19 Ma.y 11 17 22'2 

20 18 13 48'3 

21 23 7 IVS 

22 31 18 41-6 

23 June 2 5 52-4 

24 '12 5 41-1 

. ~6 14 11 54'3 

26 19 J 42'0 

2'1 30 17 31'3 

~ 

'') 1_ 

Appendix II 

. KODAU\A.NAr. Observatory Seismological Records. 

j 
\ 

L.W. Maxima I 
Remarks . Commence 

G.N.'f. End. Max. Amp. . 1 DU1'8tion. G.M.T. i 
[ 

H. lI!. H. M. H. )f. MlI!. " H. M. 

2 57-5 3 1'7 ... l'S = 0'7 .., 
18'0 4 21 l'S = 0'9 1 28 

21 14'9 21 16'9 21 31 O'S = 0'2 ° 18 

6 36'3 6 37'6 6 39 0'3 = 0'2 ° 07 

... ... '" ... 0 02 Widening of line. 
I 

9 82'8 9 40'S ... 2'0 = 1'0 ... 
48'3 ... 2'6 = 1'3 ... 
524 10 39 2'0 = 1'0 1 29 

11 51'1 ]I 52'4 ... 1'0 = O'S .. , 
I 59'0 '" 1'5 = 0'7 .. , 

12 01'8 '" 1'5 = 0'7 
'" (,5'S 13 10 1'1 = 0'0 1 24 

... .. , 6 20 , .. 1 2! Many small maxima, 

.. , 17 52'4 18 44 ... 0 57 Small but well marked, 

23 38'0 23 47'2 '" 0'4= 0'2 ... 
0 14'9 0 34 0'5 = 0'3 1 05 

0 22'} 0 241 . ,. 1'0 = 0'5 .. 
I 52'8 , .. 1'0 = 0'5 .. , 

1 22'6 2 28 1'0 = 0'5 2 1'7 1 

4 32'6 4 33'5 '" 0'6 = 0'3 ... 
38'7 5 32 O'S =0'4 1 29 

.. ' ,,' , .. 0'6 = 0'3 0 03\ Felt in Mum'as and north of ii, 

1 OO'S Lost. '* 32 >22 ).12 3 31) Eoom driven off scale and cangM. 
.. , .. ' ... .. , 0 04 

4 32'S 4 33'3 4 55 2'0 =0'9 0 25 

'" ... 10 07 0'6 =0'3 0 03 

... ... 13 55 .. 0 5S Widening of line, 
2 37'8 .. , 2 42 0'5 =0'3 0 06 

... . .. , 18 10 ... 0 48 Widening of line • 

.. , 
'" 13 52 0'6= 0'3 (\ 04 Do. 

'7 25'2 7 28'2 ... 0'3 =0'2 . .. 
35'4· 8 16 0'4 = (,.2 1 06 

18 49'S 18 53'4 19 I3 0'9 =0'5 0 31 

Lost, Lost, , 6 31 Lost, 0 38 Sheet changed 611 02m to 6h 140m, 

.. , ... 6 36 0 55 Slight . , .. 
11 5704 11 5S'5 13 19 0'5= 0'2 1 25 

.. , 
'" 1 49 0 07 Widening of line. '" 

18 03'8 18 08'7 
'" 1'5 = 0'7 ... 

19'0 19 48 1'1 =0'0 2 17 
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Kodaikanal Observatory Seismological Records-cont, 

I ... P.'f, L.W . 
Maxima. (I) Date. COlumence Commence End. Max. Amp. Duration, Remarks, .s:> G,M.T. § G.M,'!', G,M.T. 

tzi 

1905. H, 
M·I ll. M. E, M, H. M, MM. II R, M. 

28 July 6 16 "05 , 
17 00'5 17 03'S 18 2] 3'0= 1'3 1 49 

09'7 ... 2'0=0-9 ... 
29 9 .. ... ... ... ... ... Very large earthquake Ul:lt tim. 

uncertain a.s clock was driviDg 

9 55'6 
badly, 

30 14 9 4,3'3 ? 10 09- 0'4=0'2 0 26 

31 14 22 25'4 22 26'0 22 26'2 22· 45 1'1= 0'6 0 20 

32 16 18 56'7 18 59'6 19 02'1 19 13 ('8 = 0'3 0 16 

33 17 0 47'3 ... , .. 1 4G .. . 0 59 P E.Q. Widening of line. 

34 23 2 54'6 3 OS'8 ? 5 39 24+ = 9+ 2 45 Light went off scale for some tim 

031 

(Chita E.Q.). 

35 27 22 55'4 , .. ' .. 23 .. 0 08 Widening of line. 

36 Sept. 8 1 52'S 2 21-7 2 22'8 .. , 1'4= 08 ... 
31'0 3 43 1'0=0'5 2 50 Italian E.Q. 

37 8 5 33'1 5 33'1 5 33'1 5 37 1'0=0'5 0 04 P E.Q. 
I 

38 14 20 05'6 ? 20 35'1 . " ! 0'4=0'2 ... 
39'2 ... 

1 0'5=0'2 ... 
43'6 21 11 0'4=0'2 1 05 

, 

39 16 6 15'1 6 51'0 6 56'7 9 13 ' ',"5=3'6 2 58 

40 27 1 36'2 'I 1 42'3 1 433 2 37 1'6 =0'8 1 01 

41 29 11 53'6 12 12'9 12 13'9 13 24 1'1 =0'4 1 30 

42 Oct. 19 16 27'0 16 32'0 16 32'5 17 00 4'2=2'0 0 33 

43 li'OT, 8 22 19'7 22 40'3 22 48'1 23 34 1'6 =0'7 1 14 

44 22 23 29'6 .. , , .. 25 36 ." 0 06 Widening of line, 

45 22,28 23 55'6 0 13'1 0 14'1 0 29 0'6 =0'3 0 33 
i 
I 

46 26 9 59'S 10 12'71 10 12'7 10 23 0'7=0'3 0 23 l' lll,Q. -
I 
I 

7 32'0 I '1 33'6 0'6=0'3 47 De!}. 4 '1 20'3 I .. , ... 
37'71 8 05 0'8=0'4 0 45 

48 10 18 27'9 13 33'1 i 13 35'1 ... 0'5=0'2 ... Felt in N, India, 
I 37,2 I 14 04 0'6=0'3 0 36 

4.9 10 18 liN 18 30'5l 18 3l'O I 19 
02

1 
0'6=0'3 0 43 

-

4: 
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Appendix IV. 

KODAIKANAL,-Mean hourly Bright Sunshine~ the year 1~05, 

Hours, 

6-'1 /7-8\ 19- 10 110-11111-12 f 12-13 113-14\14-15 15-16116-17117-18 

Remarks, 

8-9 

- . 
0'571 0'48 ", 0'05 0'71 0'81 0'84 0'86 0''18 0'65 0'49 0'33 0'04 The total number 0:£ hour. 

of bright sunshine wall 

... '11 ':"9 '94 l'OP '96 '83 '72 '60 '56 '42 '34 '04 2,114'2 or 48'S pel' cent, 
of the maximum possible. 

, .. '10 '82 '91 0'86 '80 '78 '71 '60 '53 '51 '40 '14 

,., '10 '64 '72 ''14 'S3 '75 '64 '41 '35 '30 '18 '10 

, .. '13 '62 '1'12 '85 '81 '88 "73 '56 '47 '38 '36 '10 

... -13 '44 '55 '60 '59 '55 '47 '39 '31 '21 '11 '05 

, .. '18 '60 '78 '74 '71 '61 '53 '42 '36 '31 '21 '04 

.. , '29 '69 '75 '70 '63 '51 '39 '28 '23 '15 '1'7 '04 

.. , '10 '48 '66 '56 '55 '51 '402 '33 '26 '1'7 '10 '03 

.. ' ''14 '52 '65 '64 'S6 '59 '56 '50 '43 '35 '31 '10 

... '02 '25 '33 '4.6 '48 '45 '40 '40 '46 '32 '21 '02 

... '0'7 '71 '92 '9'7 '96 '93 '90 '86 '81 '74 '45 'Oll ----- ------------------.. , 0'1'1 0061 0'73 0'75 0'74 0'08 0'59 0'49 0'44 0'36 O'2G 0'06 

- -

Appendix V. 

KODAIx:.A.!lAL OBSEBVATORy,-Nnmber of days in eaoh month on whioh the Nilgiris 
were visible in 1905, 

Mouth, Verr clear, I Visible. I Just viSible,1 
Tops only 

vi.ible, I Total. 

-

Jallul'ry .. , i is 1 8 16 

February .. , '" 1I 3 1 6 

March ... 1 2 " .. . '1 

. April , .. 1 3 3 1 8 

May .. 6 4 ... .., 10 

JUlle , .. 8 10 1 .. . 19 

. July H' 1 is 1 1 8 

AUga.9t .. , 6 is 10 1 22 

Se.ptember ." Ii 6 4 ... 15 

October .. , I) 3 4t ... 13 

JlTo'V8:rnber .. ' i 2 a 1 8 

'lJecem:bel' ... '7 16 6 . .. 28 - -1'ota! ... 45 62 4iO 18 160 
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Appendix VIII.' 

ABSTRA.CT o£ the mean meteorological oondition of Madras in the year 1905 oompared with. the 
average of past years. 

Mean values of 

Reduced,atmospheric pressure •• 

'l'emperatuxe of air 

Do. of eVll.poration 

Percentage of humidity 

Greatest solar heat in vacuo 

Maximum in shade 

Minimum in shade 

Do. on grass 

Rainfall since January 1st on 85 days 

'General direction of wind 

Daily velocity in miles .• 

Percentage of oloudy sky 

Do. of bright sunshine .• 

1905. 

29'876 

82'2 

76'7 

73 

137'l 

91'7 

75'S 

73'3 

42'72 

S.E. 

167 

46 

55-1 

I Difference from I Average. 

0'011 above. 29'864 

1·1 
" 

81'1 

1'2 
" 

74'6 

" 72 

2'6 below. 139'7 

0'9 above. 90'S 

0'6 " 
74'7 

1'4 
" 

71'9 

6'30 below. 49'02 

Same a.s S.E. 

4 below. 171 

4 
" 

49 

5'3 " 58'''' 

DURA.TION and quantity of the wind from different points. 

From 

orth .. 
. ~y E. ., 

:r.N.E. .. 

N 

N 

N 

)l .E. by N ... 

N .E. 

N .E. byE. 

.N.E. E 

E ,. byN. 

.. 

.. 

., 

r HOUTS.I Milos. 

, 

I 
107 \ 618 

1771 1,114 

171 I 1,095 

418 I 2,745 

220 I 1,661 

299 I , 1,837 

222 i 
I 1,3*5 

316 ! 1,696 , 

\ 

From IRoura. 

\ 

East .. 198 

E. by S ... 3S!-

E.S.E. .. 316 

S.E. byE. 519 

B.E. .. 381 

S.E. by S. 1,272 ' , 

S.S.E. .. "'51 II 

S. byE. .. 284 I 

Miles. I From Hours. Miles. From IHours.) Miles. 

I 
1,165 Routh .. 132 991 'West. .. 226 2,310 

2,001 S. by W ... 262 1,805 W. byN ... 230 2,215 

1,677 S.S.W. .. 212 1,531 "\V.N.W ... 139 1,326 

8,318 S.W. by S. 215 1,412 N.W.by W. 12Q 99' 

2,720 S.W. .. 129 903 N.W. .. 48 281 

10,954 S.W. by W. 204 1,390 N.W. by N. 50 2a8 

8,439 W.S.W ... 
203/ 

1,351 N.N.W. .. 122 e31 

2,148 W.byS ... ~6'" 2,958 N. byW ... 204 1,033 

There were 155 calm hours during the year. The resultant corresponding to the ab~ve 
numbers is represented by a. s.m. by S. wind, blowing with a uniform daily velocity of 51 roilca. 
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Appendix' XLI. 

M ... D1U.S OBSB&VATORY.-Wind, cloud and bright sunshine. 
----- -- -- -------------------------

Wind r •• ultant. j 
I 
I 

Cloud. (0-10). 

-!---~----

I 

I Bright lun,hint. 
I 
I ---- ------- ~-------------- --- _._--,------I-----,~-

I I I I I , I 
Velocity. Direotion.: 8 H. i 10 H. 116 H. 20 H. Mean. 

I i I I 

Gree.teat 
Average numbet 

per of hour. 
day. in & 

day. 

HIX,ES. r 

{OG I E.byN. 3'2 

121 E.S.E. 3'2 

114 S.E. by S. 3'S 

151 S.E. by S. 

169 S.S.E. 

128 S.W. by W. 

117 S.W. by W. 

81 S.W. by S. 5'8 

96 ~.S.W 5·8 

33 N.E. 

136 N.E. fJ'7 

llP N5.E. 3'5 3'9 

l'S 

l·g 

3'0 

3'9 3'0 

\ KOUBa. I 
2'3 7'41 
2'8 S'5 

3'S '7'3 1 
I 

9·g 

10'1 

7'7 j 10·8 

3'S 10'6 

6'3 

s·o 

5'8 10'0 

6'7 6'0 

5'8 

~. 
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