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KODAIKANAL AND MADRAS OBSERVATORIES. 

I.-REPORT OF THE KODAIKANAL OBSERVATORY FOR 
THE YEAR 1909. 

1. Staff-The staff of the observatory on the 31st December 1909 was as 
follows :-

Direotor O. Michie Smith, B.Sc. 
Assista,nt Director J. Evershed. 
First Assistant S. Sitarama Aiyar, B.A.. 

Second A8sistant G. Nagaraja Aiyar. 
Third Assistant A. Y. Subrahmanya Aiyar, B.A. 
Fourth Assistant S. "Balasundaram Aiyar. 
Writer L. N. Krishnaswami Aiyar. 
Photographic Assistant R. Krishna. Aiyar. 

The first assistant, M.R.Ry. K. V. Sivarama Aiyar Avargal, M.A., B.L., retired 
from the service on medical certificate on February 12. He had done much valuable 
work during his service of 15 years in the Madl'al:l and KodaikanalObservatories and 
it wa.s with great regret that the decision of the medical authorities that he could 
not again return to work was ac('epted. Mr. S. SitaraIl1a Aiyar, Mr. G. Nagaraja 
Aiyar, and Mr. A. Y. Subrahmanya Aiyar were respectively confirmed as first, second, 
and third assistants. The Drst assistant was on privilege leave for 40 da\'s from 
July 26, the second assistant for 1 month and 2 days from October 18, and the 
fourth assistant for 17 days from March 4, and for 4l days from November 12. 

The subordinate staff consists of a book-binder, a book-binder's boy, a mechanic, 
five peons, a boy peon for the dark room, and two lascars. 

2. Distribution of work.-The Director is in charge of the 40-foot spectro­
graph and the pyrheliometer; the Assistant Director is in charge of the spectro­
heliograph and associated instruments. The first, second, und third assistants are 
in charge of the work with the Cooke equatorial (spectroscopic), the Lerebour and 
Secret an equatorial (visual), the photoheliograph, the transit instrument, and the 
seismometer. They have also to do the astronomical computing and the preparation of 
the observations for the press. The fourth assistant has charge of the clock (lom­
parisolJs and, with the help of the writer, is responsible for the VI' hole of the meteoro­
logical work. The writer is responsible for the accounts, correspondence, and all 
office records. The photographio assistant has charge of most of the photographic 
developing, printing, etc. 

S. Buildings and grounds.-From April 1 the responsibility for all the 
minor repairs to tbe buildings, fences, etc., was transferred from the .Public Works 
Department to the Director and an annual grant will be made for the purpose. 
This, while involving a considerable amount of extra work', renders it much easier 
to keep all the buildings in good repair and is certainly an economical arrangement. 

(a) Spectroheliograpk b~tili1ing.-1'he roof of the main building has been 
covered with ruberoid and is now in a satisfactory condition. Two new piers have 
been built in it for carrying a new spectrograph (No. III.;. 

(b) Grounas.-A large number of pine and cypress trees have been planted t(} 
the east of the spectroh~liograpb building where the ground IS at present very bare, 
and it is hoped t.hat enough of seed.lings will be available during the current yeal' to 
complete the planting of this area. 

The treell formerly' planted in various parts of the corupound are making good 
progress and are already exerCising. a most valuable influence on the observing 
conditions. The plantation surroundIng the Ubservatory compound ou the west and 
north-west was burned down on January 26, for the second time, and the Obser­
vatory compound was protected from the flames only by Lbe strenuous exertions of 
the staff. A beginning bas been made in planting a screen of wattle I'ound the part 
of the compound most exposed to fire and it is hoped that when this grows up it will 
greately reduce the risk. 
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4. InStruments.-The following are the principal instruments belonging to 
the Observatory, or in use, at the present time :~ 

Six-inch Cooke equatorial. . 
Six-inch Lerebour and Secretan cqua.torialremounted by Grubb with afive~mch Grubb 

portrait lens of 36 inehes focus attached. " 
Spectogmph I.-consisting of ~lit, oollimator lens. of 4 or 7 ~eet fo?us, 2-mc~ parabohc 

grating, and oamera tube Wlthout lens. Used m connectIOn wlt.h an ll·mch pola.r 
siderostat and 6-inch Grubb lens of 40 feet focus. 

A rhomb with ends cut at -15° mounted on a graduated circle can be placed in front of 
the slit so as to enable an V part of the limb to be brought on to the Blit. . 

Spectrograph II.-oonsisting of slit, collimator leIl:s of 3 fe~t foc~s, 3-Inch p~a.ne 
grating and oamera lens of 7 feet focus. Used m connectlOn wlth the l2-mch 
photo·visuallens of the s~ctroh.eliograph.. . 

Spectroheliograph-with IS·mch sldsl'ostat and 12-mch Cooke photo-nsual lens of 20 
feet focus, by the Cambridge Scientific Instrtiment Company. . . 

An 8.uiliary spectroheliograph attached to the above, made m the Observatory 
workshop. 

Six-inch transit instrument and barrel chronograph, formerly the property of the 
Survey of India. 

Six-prism table spectroscope-Hilger. 
Photoheliograph Dallmeyer No.4. 
Theodolite, six-inch-Cooke. 
Two phototheodolites by Steinheil, for cloud photography. 
Sextant. . 
Evershed spectroscope with thrt-e prisms for prominence and sunspot work, by Hilger. 
Mean time clock, Kullberg 6326. 

Do. Shelton. 
Mean time Chronometer, Kullberg 6299. 
Siderea.l chronometer, Kullberg 6134. 
Ta.pe chronograph, l!'uess, 
Miorometer for measuring spectrum photographs, Hilger. 
Dividing engine, Oambridge Soientific Instrument Company, Limited 
Two Balfour Stewart actinometers. 
Buchanan's solar calorimeter 
Induction coil with necessary adjuncts. 
Small polar aiderostat. 
Universal inatrtllD.ent. 
Complete set of meteorological instruments, including Richard barograph a.nd thermo-

graph, and wind recorders. 
A high class screw cutting turning lathe by Messrs. Oooke &; Sons. 
Angstrom Pyrheliometer. 
Single menisous lens 5" aperture, J 5·feet focus. , 
An IS-inch conoave mirror by Henry of Paris belonging to the Assistant Director has 

been mounted in the spectrobcliograph room for general spectrum work and for 
larg~ scale photogra.pbs of sunspots. . 

Speotrograph IIl.-consisting of slit provided with vertical aud horizontal millimetre 
~ales for ~easuring position angles and a. reflect~g device for rotating the sun's 
lInage, oollimator lena of 210 c.m foous, 6 moh Michelson grating, and camera len8 
of ahout 4 metres foous. The spectrograph is u8e~ with tb.e is-inoh conca.ve mirror . 

. The Observator~ was struck by lightning twice duri~g the year, on March 29 
"8Jld In May and conSIderable damage was done to the electrICal instruments. On the 
tirst occasion the flash appa~ently. ente~ed by the telegraph line and, though part of it 
"!,"ent to ea.rth ~hrough the lightmng dlscharger, enough remained to splash on to the 
mternal CIrCUIts. It, stopptd the standard clock throngh the fusing of the seconds 
'Contacts, fused t~e COlIs. of one of thtl rel~ys. and several bells) and injured the tele­
p'bones. The WIre leadmg to the spectrolleliograph house was fused whE're it came 
near the branch of a tree. 

On the second occasion the only damage done was to a bell circuit. New and 
more sensitive lightning dischargdrs have now been placed 011 the main circuits. 

OBSERVATIO~S. 

(a) l:)l)LA.,k PaysICs. 

6. The following table shows for each day the solar observations that were 
made:-
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There was a general resemblance hetween tho observing co~~itions in 1908 a~d 
1909. ,Tuly was the worst month in t.he year and the condItIOns. were goo~ In 
November. Sunspot observations were possible on five days more than III the preVIOUS 
year but there was a slight fall in the number of days on whieh other solar observa~ 
" , 
tioDs and photographs were made. 

6. Photographs of the sun with the Dallmeyer photoheli~graph were 
taken on 3112 days as against 33::; in 1908. The greatest defect was III July when 
they were obtained OD only 16 days. . At the request of ~reen.wich, double exposures 
are taken twiee a month for deterJnlllwg the error of Orlentation of the photographs. 
Out of 91 solar negatives asked for by Greenwich Observatory it has been pO!llsible to 
supply 85. 

7. Observations of sunspots.-The sun is examined for spots and faeulae 
every morning when the. :veather permits. The sun's image is pr~jected on. an 
8-inch disc and the posItIons of spots and faeulae are marked on It. The dISCS 

are prepared by the cyanotype process from the large scale drawings of Father 
R. de Beaurepaire, as mentioned in last report. 

S. Sunspot spectra.-(a) Visual.--This work is done in accordance with 
the suggestiftns issued by the committee of the International Union for Solar 
Research. It includes the comparison of the spot spectrum with a standard map for 

• 0 

the region ,1)210 A to F., a detailed study of 0 and Da, and observations of varia-
tions in intensity of the following iron lines :-5383'58 5397'34, 5404'36,5405'99, 
5424'29, 5429'!H, 54.45'26, 5447-13, 4:921'11, 5234'79, 5816'79 and 5535·06. Till 
April 30, 1909. the standard map mentioned above was the Mount Wilson provisional 
photographic map but since that date the map prepared in this Observatory in 1907 
has been used. 

(b I Photograpkic.- Spe(ltrograph II. was employed early in the year in photo­
graphing spot spectra with high dispersion for the purpose of detecting relative 
disphicements of the lines most and least affected by pressure. All the best plates of 
the series have been measured. and the results published in the Observatory 
" Memoirs " (Part r.). 

In the Same seric>s of photographs systematic line displacelnents due to radial 
movement of the penumbral gases were detected. The results of a preliminary 
investigation of this phenomenon have been published in bulletin N'o, 15, and in the 
Montkl!J Notice8 of the Roya.l Astronomieal Society, Volume LXIX . 

.A new and very powerful spectrograph, No. III., has been constructed during 
the year. In this a parabolic silver-on-glass mirror forms the solar image on the slit 
plate, and a 6-inoll plane grating by Michelson is used. WOl-k with this iDstrument 
has been conceJltrated on problems conn(~cted with radial movement in sunspots, and 
a considerable proportion of the photographs secured with it have oeen meaaured. 

The results ind.icate an accelerating .0utwaI·!l movement of the gases at the base 
of the .chromosphere lU all, spots, and ~ll lllwal'd mot~on of calcium vapollr at high 
levels 1U most spots. Partiflular attentIon was also gIven, in. the case of large spots,. 



favourably situated on the diso to line displacements indioating a rotational 
movement, a.nd strong evidence has been obtained in many instanoes of a relatively 
slow rotation, which is opposite in direction in the two hemispheres. 

9. General speotrosoopio work.-A series of limb and oentre comparison 
plates of selected regions of the speotrwn has been obtained with spectrograph Ill. 

~ 

These are on a scale of 1 mm. = 0'3A and form excellent material for measurements. 
of the displacements towards the red of the lines at the sun's limb. They will be· 
studied with especial reference to (a) the lines most and least a:ffecteu by pressure, 
and (b) the enhanced lines. They are alRO available for a study of t.he relative inten­
sities of. the lines at the sun's limb compHred with the centre of the disc. 

A spectrograph has been designed and partly constructed in the observatory 
workshop for photographing the spectrum of Halley's comet. It is intend.ed to 
employ the I8-inch parabolic mirror for this work, and a reflecting slit made of 
silvered glass will be used. 

10. Prominenoes.-Prominences were recorded visually on 309 days as against 
310 in 1908, but on as many as 65 days the combined visual and photographic­
record was imperfect owing to unfavourable weather conditions. The weather was 
most unfavourable in July when the prominence record was complete on on.ly 9 days. 
The record of the prominences is made round the disc on. which spots and 
faculre have been projected and with the discs now in use the apparent positions 
of prominences are easily read o:ff directly. The vil::lual record is compared with the 
spectroheliograms and all prominences shown in the photographs but not in 
the drawing as well as conspicuous extensions of Ca prominences inside the disc 
of the sun are added in blue pencil. Where there is much difference between the 
photograph and the drawing the differences are noted. In the case of eruptive or 
metallic prominences the spectra are examined, the Illost conspicuous bright lines are 
recorded, and all large displacements of the C line are also noted and their amounts 
estimated. 

11. Work with the spectroheliograp'h.-This instrument was in use 
throughout the year. The camera slit of :6.xed width and fitted with windows at the 
two ends with automatic shutters has continued to work well. This slit, whieh was 
fitted in 1908, greatly simplifies the working of the instrument and the number of 
failures from imperfect adjustments has been negligible. 

Photograph!! of the sun's disc in K2 light were obtained on 324 days and 
limb photographs showing the prominences on 272 days. Most of the disc plates 
show the prominences also, more or less distinctly, even when the sky is too diffusive 
for limb photographs. It has been possible therefore to measure position angles and 
heights of prominences from all available plates on 312 days, the results for both 
prominences and flocculi were not statisfactory on 11 days owing to unfavourable 
weather. 

The position angles and heights of the prominence~ photogr:tphed have been 
measured by :Mrs. E versh ed, who has also made detaIled studies of the minute 
structure and changes of form in some of the more interesting cases. 

The best disc plate of each day has been copied on an enlarged scale on 
bromide paller as heretofore, the prints so obtained being oriented and pasted in 
order on card sheets for future reference. 

Prominence spectroheliograms for 89 days were reoeived from the Solar­
Observatory, South Kensington, and flocculi plates for 321 days were sent in 
exchange. 0 

12. Solar radiation.- Observations with the Angstrom pyrheliometer were 
made on 5 days. The maximum reading obtained was 1'654 o.n January 11. The 
year as a whole has been very unfavourable for this work owing to the abundanoo 
of cirrus cloud. 

The new method of estimating variations in the solar 
the last report has continued to ocoupy the attention of the 
a large amount of ~xperimental work has been done. 

radiation mentioned in 
Assistant Director, and. 

2 
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The practicability of the metho~ of comparing ~he photographic intensity of 
moonlight with that of the extra focal Images of certam :-;tars bas been demonstrated 
and a form of apparatus which satisfies the required conditions has be~n worked out. 
Unfortuna.tely the climate of Kodaikanal appears to be unsuited for thIs work as may 
be judged from the st~teme~t that throughout th? past year there has been no sin~ie 
night near full moon m whlCh the sky was enbr~ly uncloude?- or ~ree from falI~.t 
streaks of cilTus. The tendency to heavy dews IS also a senolls dlfficlllty. It IS 

much to be desired that so promising a method of estimating changes in the sun's 
out.put of energy may be taken up at some more suitable locality. 

SummarlJ of Re8ults. 

13. Sunspots.-The following table shows the monthly number of new 
groups observed, the mean daily number of spots visible, and the distribution 
between the northern and southern hemispheres :-

I I 
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i I 
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5 6 I 4 3 I 4 '1 6 : 6 13 13 8 83 .' .. I I i I : 
I 

i I i 
, 
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I ! l I . 

There was a marked revival in spot activity during the last three months of the 
year but for the yoor as a whole there was a slight decrease. The total number of 
new groups for the years 1\)07, j 908, and 1909 were respectively 301, 262, and 
2~O, and the mean daily numbers were 4:4, 4:6, and g·9. 

Southern spots continued to preponderate greatly over the northern, the 
proportion being even higher than in 1908. So also the mean latitude of southern 
spots was slightly higher than that of the nOl'them ones in every month except 
September and November. The mean latitudes for the whole year were 8·9 for 
northern spots and 10·8 for the southern. 

On five days the sun's surface was recorded as free from spots. There was 
one day, December 2:'), on which ten groups were observed. A striking feature of 
the last three months of the year was the comparatively large number of groups 
which contained fairly large spots. 

The following were the most important groups of spots 
year:-

seen during the 

Jan:uar!J-

{
1593 

Nos. 1594 
1595 

l!eiJrua'!I­
r1605 

11607 
1609 

NQs.~ 1611 

11612 
~61B 

lHi15 
.Marcn-

Th.ese spots were large and were changing rapidly. Their 
spectrum indicated that they were active. C was frequently 
observed reversed and dark Ds was seen near them. In the 
case of No. 1593 the Ds line was seen bright over the whole 
of the main umbra on the 23rd. 

All of these were large and most of them were spectroscopically 
active. Reversals and displacements of C as well as 
darkening of D3 were frequently observed near them. 

Nos. { 1J 662392 Th.ese, were scattered t~ins of spots and were very active as 
llldlcated by the behanour of the 0 and ])3 lines. 



.Apn'Z-
{ 164~ 

Nos, 1649 

May-
( 1659 
f 1662 

Nos, < 16-G8 
IL1667 

June-
(1671 
I 1673 

Nos,< 1678 

July-

1 1681 
l1683 

{ 1690 
Nos. 1693 

7 

were the only groups which contained fairly large spots. 
No. lG49 developed a large number of companions as it 
neared the central meridian, and by the time it had reached 
it, had become a train of three large spots. 

All of these were large. No. 1603 was the only one in which 
disturbances in 0 and D3 were frequently observed. It was 
first seeD. as a double-spot group with the two spots nearly 
equal in size, but the leader gradually diminished and the 
following spot increased in size till on the 15th the former 
had almost disappeared while the latter was a large spot 
but of il'regular outline. 

All of these contained large spots. S os. 1671, 16i8 and 1681 
first appeared on the sun as small spots and grew in size as 
they advanced westwards. Nos. 1673 and 1683 came round 
the east limb as large spots but the former dwindled away 
and disappeared before it reached the west limb. 

were the only large spots. No. 1690, when traversing the 
eastern half of the sun, developed a large number of compa· 
nions which began to vanish after it had crossed the central 
meridian. No. 1693 developed on the side of the sun turned 
towards us and was visible to the naked eye. The smaller 
companions of this spot also began to vanish when traversing 
the western balf of the sun. 

August--
No large spot appeared on the sun during the month. 

September­
(1714 
11715 

Nos.< 1719 
11725 
l1726 

()ctober -

were the large spots of the month. Nos. 1725 and 1726 were 
returns of Nos. 1714 and 171b respectively. The latter two 
after crossing the central meridian developed suddenly into 
trains of large spots. No. 1715, when it reached the west 
limb, was ·associated with a metallic and highly eruptive 
prominence. No. 1719 was a large spot when it came round 
the east limb on the 1t1th and for several dayt:t afterwards the 
C line was observed reversed on or near it. On the ~8th 
at or a little before lOh 30m there was a sudden and very 
violent out· burst of bright gases on or near the spot. The 
whole area was seen as a bright prominence projected on the 
sun's disc though the observing conditions were poor. The 
prominence showed displacements of the hydrogen lines hilt 
the direction and the amount of motion indicated as well as 
the form of the prominence were rapidly changing. .A. Oa 
flocculus photograph taken at 10h 89m showed the spot region 
to be completely filled with bright matter and the spot itself 
was not visible. .About the time of the outburst there was 
a sudden and large rise in the Horizontal Force record of the 
magnetograph. 

{
1729 These were the most important of the large spots seen during 

Nos. 1734a the month. Nos. 172~ and 1734a suddenly developed 
1781 into trains of large spots when ahont 250 west oftbe central 

meridian. No.!. 731 W8S a very large group covering nearly 
15c of longitude. It was found to drift steadily westwards and 
its position 'in longitude bad changed considerably before it 
returned as No. 1748. It underwent much change of form 
from day to day, C was frequently reversed in it, and Ds was 
often seen dark. On October 15 when the group was within 



NOfJembr'r­
(1762 
1 1766 

Nos. < 1769 

l1770 
1772 

December-­
(1782 

\
1786 
1787 

Nos. ~ 1788 

11790 
1793 

l1797 

8 

2 days of the west limb C was ~rightly reversed over. an­
extensive area near the group and It was seen as a changmg . 
prominence projected on the sun's disc. It was first observed" 
at !;)h 13m and there was nothing left of it by 10h 30m.. 

All these contained large spots. No. 1766 formed near the 
central meridian and showed disturbances in O. No. 1772 
also formed on the visible disc and after it had crossed the ' 
central meridian became a fine and active train of large spots. 

All these lay between longitudes 570 and 263°. The other half 
of the sun was comparatively inactive. But even of these 
groups No. 1782 was the only one which showed any striking' 
features, spectroscopically 01' otherwise. 

14. ProminenCes.-The activity as estiwated by profile areas has been well 
maintained throughout the year, but the numoers obtained show a reduction of 23 
per cent. compared with the previous year. 

The general activity of the two hemispheres compared with 1908 is given in the­
following table :-

North 
South 

Mean da'ily profil8 area8 of prominences. 

1908. 1909. 
Square minutes, l:!quare miD,utlis. 

2'41 2'10 
2'98 2'04 

Total . • 5'39 4'14 

Considerable changes have taken place in the distribution of the prominences in 
latitude. The polar regions in both hemispheres have been inactive, that is, the 
mean areas in the regions comprised between latitudes 65° and the poles have fallen 
to less than one-tenth of the areas found in lower latitudes. A well-marked zone of 
aetivity has ~evelo~ed bet~ee1:l the parallels 45° and. 550 in the ~orthern hemisphere, 
a corresponding actlve regIon m the south recorded III 1908 havmg subsided. Such, 
alternations between north and south have been recorded previously and appear to 
be a ~haracteristic feature of prominence development. This change has had the 
effect of restoring the balance of activity between the hemispheres whIch have been 
sensibly equal in 1909. 

There has been a great reduction in the number of metallic prominences 
recorded, particularly in the southern hemisphere, and the mean latitudes have 
decreased largely. The mean and extreme latitudes observed are given in the 
following table:-

Metallic prominences. 

- Number I Mean latitude. { 
Extreme 

observed. la.titude. 

North .. . . . . 21 8"8 2° 16° 

South . . •• . . 20 12°'2 2° 22" 
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The prominence activity in each month may be estimated from the following 
table:-

Numbers of Prominence8. 

Prominences 

Month. one minute Metallio. Eruptive. or more in 
height. 

: 

January · . · . · . · . 57 5 4-
February · . · . ~ . · . 64 7 8 
March · . · . · . · . 52 6 6 
April · . · . · . · . 78 6 6 
May · . · . · . · . 43 1 I- t 

I 

June · . · . · . · . 29 1 1 , 

July 
• 0 · . · . · . 11 1 · . 

August · . o. · . •• I 24 .. · I 
September •• 46 3 7 I · . · . · . I 
October · . · . · . · . 37 3 i 2 I 
November •• 4.') 3 I 4 I · . · . · . I Deoember · . · . · . · . 58 5 I · . 

I , ! 

• The eruptive prominence was also metallic. 

The following were the more noteworthy prominences of the year :-

Januarl/.-The tallest and the most aoti ve prominence of the month was 
photographed on the 12th at 8h 3m, the main part of it was an arch 15° in extent and 
160" high. Subsequent photographs showed it as changing both in form and height, 
and at Uh 27 m there was nothing left except a narrow slanting strip 100 long, far 
away from the limb and about 285/1 at the highest point. 

February.-Two prominences photographed on the 25th reached a height of 
240", 

Marcho-The tallest prominence for the month was photographed on the 7th 
and was 175" high. 

April.-The main part of an eruptive prominence recorded on the 21st was a 
bright, straight jet 220" high in Oa, but in Ha. it was only a faint detached streak 
about 90" high. One of the prominences seen on the 23rd was associated with spot 
group 1551 and was bright and metallic, but its height though changing did not 
exceed 30". 0 was displaced, and the direction as well as the amount of displacement 
frequently changed during the whole time of observation-from 9h 45m to. I p om. 
The ~reatest displacement observed aorresponded to a radial velocity of 115 miles a 
second towards the observer. The prominence showed about SO bright lines between 
C and F. 

MaJlo-Two of the largest prominences of the month were detached clouds, 
270" and 240" high, photographed near the west limb on Yay 16. 

June.-An ernptive prominence was recorded on the 23rd, situated at latitude + 25° west, at 8h 50m• C was displaced to violet over the whole prominence, the maxi-
o 

mum displacements being 4 A. The prominence was changing rapidly. 'fhe hei~ht 
in Ca varied from 70" at 8h 7m to 230" at 9h 21m and 150" at gh 50m• A rather faint 
prominence, 90" high, was photographed at this position on the next day. 

Jull/.-Only one metallic prominence was observed during the month. It was 
seen on July 6 at latitude - 8° east. 

Augu,t.-The highest prominence recorded wa.s only 120". The only promi­
nence which showed any activity was a very bright one, 45" high, seen at latitude + go east at 10h 10m on the 14th. At 10h ~Om there was only a detached streak: 20" 
high left of it. An hour previously a.t about gh 6m nothing had been seen at the 
same place. The Ca photographs also did not show anything. 

September.-'1'he tallest prominence recorded for the month was also an 
eruptive one which was photographed at latitude - 15" west on the 2Srd, and 
reached a height of SSO". 

3 
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Oeloher.-The tallest prominence of the month was 240" high observed in 
about the same position on the 9th and 10th . 

.LYovembe'l'.-A highly eruptive prominence whioh was also t~e bighest for the 
month was recorded a.t latitude + 13° east on the 80th. 0 was displaced a~d the 
amount and direction of the displaoement, as well as the form of the prommen~e, 
underwent rapid changes. The maximum displacement . correspo~ded to a velocnty 
towards the observer of 200 miles a second and the maXImum height reoorded was 
Stll)". A smaller, but equally active and brighter prominence, had been obse~ved at 
the same position on t~e previous day. A notew?rthy featur~ was that, durmg one 
of the transformations lt was undergomg, the mam part conslsted of a number of 
bright concentric arches. 

December.-The tallest prominence of the month was a detacbed vertical strip 
86011 high whioh was photographed at latitude - 550 east at i:)h U~m on December 23. 

(b) OTHER OBSERVA.TIONS. 

15. Time.-The error of the standard clock is usually determined by reference 
to the iSh signal sent from the Madras Observatory. This is rendered possible by 
the courtesy of the Telegraph departm.ent which permits the Madras wire to be joined 
through to tbis observatory. The signa1is received with accuracy on most days and 
all failures are at once repo:tted to the officer in charge of the Madura division who 
takes much interest in the accuracy of the time service. Time determinations are 
made with the tran3it instrument at frequent intervals, as a check. 

The usual time signal to the station was given, by means of a flag, throughout 
tbe year. 

16. Meteorology.-Meteorological observations were carried on as in former 
years. Eye observatIons are made at 8\ 10\ and 16h local mean time. Tempera­
tureI'. and pressures are recorded continuously by a Richard's thermograph (wet and 
dry bulb) and barograph, and the mean temperature and pressure are obtained from 
the traces corrected by reference to the eye observations. The wind direction and 
velocity are obtained from a Beckley anemograph. 

Pre88ure.*-The mean pressure for the year was 0'029 inch below the normal. 
It was in defect in every month of the year. The highest mean pressure recorded was 
22'919 inches on March 27 and the lowest 22'611 on June 3. 

Temperature.-The mean temperature for tbe year was 0°'3 below normal. It 
was 1°'4 in excess in January normal in Maroh and in defect in all other months. 
The greatest defect was 0-8 in July. The maximum shade temperature recorded was 
72°'7 on March 9, and the minimum 43°'0 on February 6. The highest temperature 
shown by the black bulb in vacuo was 142°'6 on A pril17 and the lowest temperature 
on the grass was 26°'2 on February 13. 

Humiditp.-The mean humidity of the year was normal. The greatest 
differences from normal were a defect of 150 / 0 in January and an excess of 00 / 0 in 
August, November, and December. 

Rain.-The total rainfall for the year was considerably above normal and the 
distribution throughout the year was very abnormal. It was largely in excess in 
January and August (7 inches and 10 inches), and largely in defect in September and 
Dooember (ol and 4 inches). The rainfall of A.ugust was a record for that month 

-while that of September was the smallest on record. The greatest fall in one day 
was 4·tH inches on January 1. 

Wintl.-On the averaga for the year the wind was somewhat weaker and two 
points more northerly than the average. The amount was in considerable excess in 
January, March, and 15eptembel' and in cGDsiderable defect in April June October 
and December. The largest amount of wind in anyone day was 689 ~iles ~n March 
.5 and the smallest 104 miles on May 28. 

• TDm illO'f:!1O J'8I.80D to belie"!8 that these barometer reading, a.re a.bout 0'01 inoh too low but no o'hanse in thE' 
u.rometer ocmeot.ion 0&Il, be ma.de tlll to o.lmpa:~n i. obtained with &. &tandard. • 
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- TransparenCIJ of tIle atmosphere.-The transparency of the lower atmosphere, as 
judged by the visibility of the Nilgiris, was much below the average. They were 
seen on only 147 days as against 175 in 1908. 

Oloud and sun8kine.-The year as a whole was .rather less cloudy than usual 
:and the amount of bright sunshine exceeded. the average by 140 hours. 

17. Seismology.-The Milne horizont91 pendulum worked well throughout the 
year and the re~mltS are given in Appendix: 1. The watch had to be sent to Madras 
for repairs in November, but this did not affect the working of the instrument as the 
standard clock marks each hour on the paper by an electrical device, and the marles 
made by the watch are used only in cas~ of a failure in the electric record. Sixty­
·eight earthquakes were recorded during the year. The original records are retained 
here, but copies of the traces of the more important shocks are sent to the British 
Association Committee, the Strassburg International Bureau, and to other workers on 
the subject who ask: for them. 

18. Library.- One hundred and fifty-eight books were bound during the year. 
19. Publioations.-Bulletins Nos. XIV. to XVIII. wel'e published during the 

year, No. XIX. is in the press and Part 1. Volume I. of the Memoirs was ready for 
distribution at the end of the year. Bulletins Nos. XIV. and XVII. deal with promi­
nences observed in 1908, No. XV". with" Radial movement in spots" and No. XVIII. 
with "Pressure in the reversing layer"; No. XVI. is "On the curvature of lines in 
the spectrum formed by a plane grating," by Dr. Gilbert T. Walker. In addition 
to these, the following papers were published during the year:-

"Radial Movement in Sunspots " by J. Evershed. (M.N., R.A.S., LXIX., 
.No.5.) 

"A Solar Outburst and a Magnetic Storm" by C. Michie Smith. (M.N., 
R.A.S., LXX., No.1.) 

20. General-.Suffioient observations having been obtained for comparative 
purposes, the Periyakulam Observatory was closed at the end of April 1909. 

The Director·General of Observatories visited the Kodaikanal and Madras 
Observatories in January. l'he Director visited the Madras Observatory in N ovem­
ber. When there, he obtained an interview with His Excelleney the Governor to 
discuss the probable effect on the Madras Observatory of the proposed erection of a 
new General Hospital on the Spur Tank (see the Ueputy Director's report). His 
Excellency promised that, if the scheme was carried out, all necessary care would be 
taken to safeguard the interests of the Observatory. 

The Public Works Department has so far made no progress with the electric 
light installation in spite of various attempts made by the Director to impress upon it 
the urgency of the work. 

The staff of the Observatory has worked well throughout the year and the First 
...Assistant, Mr. S. Sitarama Aiyar, deserves special mention for efficiency and zeal. 

THE OBSERVA.TORY, KODAlKANAL, C. MIOHIE SMITH, 

February 1910. Director, Korlai"anal and Madras 003ervatories. 
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H.-REPORT OF THE MA DRAS OBSERVATORY FOR THE YEAR 1909. 

1. StafF.-The computer went on privilege leave for one month. There were no 
other changes in the staff during the year. . 

2. Time Service.-No change was made in the programme of astronomical 
observations; these have been restricted as usual to meridian observations to deter­
mine time. The only change in the time signals distributed is the following; the 
4: r.M. roll now commences 2 minutes before 4: P.M., instead of 3 minutes as hitherto. 
The change has been in effect since the 19th of March under the order of the Director 
of the Observatory. The Fort Time Signal was fired correctly at noon and 8 P.M., on 
701 out of 730 occasions giving a percentage of success of \!6. Some of these failures 
were traced to the bad earth at the Observatory; a new one was therefore put down 
in the bed of the river by the Telegraph Department. The time ball at the Port Office 
was dropped correctly at 1 P.M. on every occasion except 4: throughout the year and 
on 2 out of these 4 it was dropped correctly at 2 P.M. 

B. Meteorological Observations I-Meteorological observ>:ltions were conti. 
nued. as usual. TEe lOh and 1611 observations were reduced and sent to the 
India Meteorological office on Form F. Observations on cloud movement were 
continued. Besides the ordinary weather telegrams, special storm observations were 
sent on two oceasions to Simla and on 47 occasions to Calcutta. The tabulation of 
the traces of the autographic instruments at Madras and of the anemograph at 
Dodabetta are brought up to date. 

4. Buildings.-Oertain repairs to the quarters of the Deputy Director were 
effected during the year. 

5. Instruments.-The following is the list of instruments at the Madras, 
Observatory on the 51st December 1.909 :--

(a) Astronomical. 

Eight-inch Equatorial Telescope-Troughton & Simms. 
Sidereal Olock-Haswall. 

" Dent, No. 1408. 
" S. ReiHer, No. 6l. 

Mean Time Clock with ga.lvanometer-Shepherd & Sons. 
Meridian Circle-Troughton and Simms. 
Mean Time Clock-J. Monk. 
Mean Time Chronometer-Y. Kullberg, No. 5394. 

" " No. 6544. 
" Parkinson and Frodsham, No. 2352. 

Portable Transit Instrulllent-Dol1and. 
Porta.ble Telescope with stand. 
Tape Chronogra?h-R. Euess. 
Relay for use mth the Chronograph-Riemens. 

(b) Meteorological. 

Richard's Barograph-No. 10, 'L. Casella. 
" Thermograph-No. 3618, L. Oasella. 

Beokley's Anemograph-Adie. 
Sunshine Reoorder-No. 149. L. Oasella. 
Anemoscope-P. Orr & Sons. 
Nephoscope-Mons J Illes Daboscq & Ph. Pellin. 
Barometer, Fortin's-No. 1771, L.Oasella. 

" No. 7:25, L. Oasella. (spare). 
" No. 1420, L. Oasella (spare). 

Dry Bulb Thermometer-No. 94221, L. Casella. 
" No. 88087, Negretti & Zambra (spare) 

Wet .Bulb Thermometer-No. 94219, L. Casella. . 
• H No. 38037, Negretti & Zambra (spare). 

Dry M~x:mum Thermometer-No. 8581, Negretti & ~a.mb.ra.. 
Dry Mmunuoo Thermometer-No. 69047, L. Oasella. 
Wet MiD.!-mum Thermometer-No. 91753, Negretti & Zambra. 
Sun Ma.~um Thermometer-No. 19479. Negretti & Zambra. 
~18 MilWllW:: rr:hermometer-No. 3377, Negretti & Zambra.. 
Ram-gauge (8 diameter)-No. 1042, Negretti & Zambra. 



Measure glass 10.1 above. 
Rain-gauge (5n di&m.eter). 
Mea.sure glass :for ahove. 

lS 

The axes and bearings of the transit instrument were examined and cleaned 
during the visit of the Director in November. The rate ot th.e RieHer Clock has 
been steady. The Haswall Clock which was taken down last year was put up again 
and is keeping a steady rate. The Sidereal Clock by Dent was cleaned and the cord 
carrying the weight was renewed. 

The body of the equatorial and the pillar were painted, the clock work, circles 
and the eye-pieces were cleaned by Messrs. P. Orr & Sons in the early part of the­
year. Halley's comet was first observed on tile 3rd of December. 

In the latter half of September it was stated that a proposal was under consi­
deration to build a new General Hospital in the Spur Tank-a site on the meridian 
through our transit and a little over one-fourth mile to the north of it. As I consi­
dered that this proposal, if carried into effect, would prejudicially affect our 

~.observations of close polar stars and might even render them valueless or impossible, 
it was my duty to call the attention of the Director of the Observatory and the 
Director-General to the matter. This was done, and representations have been made 
on the matter. 

6. Weather summaq.-The following is a summary of the meteorological 
conditions at Madras during the year 1909:-

Pressure.-Pressure was below normal in all months except July and August. 
The greatest excess was 0'010 inch in Au.gust and the greatest defect 0'043 in~h in 
January. The hIghest pressure was 30'104 inches on December 29, and the lowest 
29'476 inches on June 5. 

Temperature.-The mean temperature was above the average in January, 
February, June, October, November, and December and below normal during the 
other months. The maximum temperature was below normal in all months except 
October, November, and December, the greatest excess being 4°'i:S in October and the 
greatest defect ~o·S in September. The minimum was above normal in January, 
February, November, and December, normal in October and below normal during the 
rest of the year. The minimum on the grass was above normal in all months except 
May, July and October. The highest shade temperature recorded was 106°'1 on May 
SO and the lowest 64°'n on January ~5. 

HumiditlJ.-The percentage of humidity was normal in October and December, 
below normal in Novemb~r, and above normal during the remaining months. The 
driest day was July 18 with 34 per cent. of humidity. 

W~nd.-Wind direction was normal for February and May; it differed most 
from normal in September when it was 3 points more westerly than usual, the 
average direction being south-west. The recorded air movement was apparently 
lower than usual throughout the year. This however is an effect due to a gradual 
change in exposure of the anemometer. The movement was certainly lighter than 
lIsual in May when hot weather conditions were much less intense than they often 
are in this month. The abnormal and heavy rain in April and May had completely 
changed the character of the surface of the country, and persistent high temperatnres 
with vigorous air movement attending were impossible. 

Oloud.-The percentage of cloud was above normal in February and below 
normal during the remaining months 

RU1tshi"'6.- The percentage of bright sunshine was above n.ormal in October 
and December and below normal during the rest of the year. The total number of 
hours of bright sunshine during the year was 2,271'1 hours. 

Rainfalt.-The rainfall was above the average in January, April, May, July, 
August and SepteID:ber and below during, the ot~er ~onths1. the greatest e~cess ~eiDg 
9'6\l inches in Aprll and the greatest defect 10·39 mches In October. The I'8.1nfall 
for the year was 46'53 inches on St) days, being 2-49 inches below the normal. '1'he 

4 
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monsoon rainfall from 15th October to the end of the year was only 4'85 inches 
against an average of 26'UO inches. Several storms formed in the Bay during the 
period, but they formed far to the east and travelled in northerly directions taking 
the monsoon with them and away from the Madras Coast. The greatest fall on any 
day was 5'42 inches on May 4. 

8torm8.-A storm formed in the south-west of the Bay on May 2 and 
moving on a westerly course crossed the Madras Coast on May 4. It was of no 
great severity but was effective in directing the south-westerly winds that were 
blowing into the Bay at this time, towards the Madras Coast; hence heavy and 
general rain fell at Madras and all over the south. The depression passed out into 
the Arabian Sea where it depeened again, and gave very heavy rain on the West 
Coast. 

MADRAS OBSBRVATORY, 
29th Januar.1J 1910. 

R. LL. JONES, 
Deput/j Director. 
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1 
2 
3 
4: 
Ii 
6 
7 
8 
51 

10 

11 
12 
13 
a 
1li 
16 
17 
18 
19 
20 
21 
22 
23 
24: 
26 
26 
27 
28 
29 
30 

1I1 
32 
33 
34 
36 

36 
37 
38 
39 
40 
4:1 
4:2 
4:3 
4:4 
4:1i 
46 
47 
4:7A. 
4:8 
4!1 
60 
51 
52 
53 
64: 
155 
56 
67 
58 
69 
60 
61 
62 

68 
64: 

65 
. 66 

·67 

Da.tA. 

1909. 

Jan. 22,_ 
23 .. 
29 •• 

Feb. 2., 
9 .. 
9 ._ 

22 •• 
l.hr. 7 .. 

12-18 .. 
13 .. 

17 .. 
17-1S .• 

23 .. 
ApI. 10 .. 

10 
10 .. 
11 .. 
14, .. 
14 .. 
25 " 
27 .. 
29 .. 

May 2 .. 
2 .. 
3 .. 

10 .. 
12 .. 
17 .. 
30 ., 

lune 8 .. 

8 •• 
12 .. 
18 .. 
27 .. 
7 .. 

Sept_ 

26 •• 
so .. 
31 .. 
1 .. 
4: .. 

14: .. 
16 .. 
22 .. 
22 •• 
3 •• 
o .. 
6 .. 
7 .. 
8 •• 
S .. 

11 _. 
11 " 
16 •• 
16 •• 
21 •. 
23 .. 
27 •• 

Oct. 17 _. 
20-21 ._ 

23 .. 
30 •• 
n .. 

NOT. 10 .. 

21 •• 
Deo. 9 •• 

9 .. 
9-10 .• 

29 .. 
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Appendix I. 

KODAIK.UU.L Observa.tory Seismological Records in 1909. 

I P,T, I 
commenoe I 
G,M.T. I 

B, 1Il. 

12 8S'2 
2 56'7 
1 18'8 

19 n'lI 
11 S7'lIP 
14 8S-0 
9 4.1-S 

IS 47'4 
28 87'1 
14. 39'S 

10 83-1 
23 01'8 
20 41-2 

5 61-. 
18 5S'4 
2e 07'2P 
14 4,6-4 
2 51-7 

20 01'8 
211 OS'4 
12 56'6 
~2 67-6 
7 49'7 

22 12'7 
o 11'2 

20 24,'9 
1 3fH5 
8 22'3 

21 10'6 
P 

6 06'2 

20 "" 7 46" 
7 39'2P 

21 "-S 

10 89'2 P 
11 07-6 
20 41-7 
10 31'0 
7 18'7 
6 44'6 
S 18'6 

P 
16 4S'5 
11 88-0 

9 20'6 P 
8 86-1 P 

IIi 36'2 
17 02'S 
19 66-7 
5 18'7 

11 09'0 
19 00'2 
19 fiN 
19 09-0 

6 Sl'O 
6 02'7 

22 34-1 
23 44'9 
10 06'4: P 
10 22'5 
11 06'9 
"6 112-3 

7 '9'7 
Iii .j,6'91' 

U 4:B'o 
23 39'2 

19 3;';'1 

L.W_ 
oommenoe 
G_M_T. 

B. lIL 

12 43-3 
3 11-6 

19 18-8 
11 56-S 

.. 
o 02-1i 

15 11" 

10 38'2 
113 16'3 
20 47-' 
6 U'3 

19 29-0 
20 2/)'9 
14 61'6 
2 li4:'8 

20 22-. 

13 '36-2 
23 03'7 

22 13-3 
o !t'2 

20 24'\1 
1 40-7 
8 35,1 

21 30-0 
18 4:2'3 

7 07'2 
21 00'. .. 
8 13'1 

21 4S-0 

11 03'3 
12 21'9 
21 04.'1 

., 
'1 IH 
8 2~'5 
6 SI'l 

9 26-4 

16 43'3 
1'1 15'4 

11 -H'7 
19 08'0 
20 23-8 

6 36'1 

28 60'6 
10 08'0 
10 37-7 P 
11 IiS'7 P 
6 30-2 

8 OS'6 
15 4:2'S 

Maxima. I 
G.M_T_ I 

H. ll. 

12 4.6'9 
3 14:'6 

19 21-9 
1l 56-51 

9 45'4 

o 06'1 
15 l2'S} 

18'S 
10 311'2 
28 28'9 
20 (8'9 
6 47'4. 

19 34'1 
20 29-0 
14, 53'6 

2 64-8 
20 26'2 

22 1"3 
o 18'3 

20 27" 
1 *1" 
8 41'S 

21 86'1 
Boom 8truok 

atopa, 

7 19'7 
21 20" 

8 25-4 
21 61'0 I 

63-6 
11 04.'4 
12 40'\1 
n 05''1 

7 14.-1 
8 31'0 
6 34.'6 

16 5'-1 

10 OO'OP 
S 42'" 

16 4,4,'0 

19 10-0 
20 24-4 

6 • 36-2 

28 62-7 
P 

10 89'3 
12 14'1 
6 81'0 

8 06'2 I 
18 4,6-4 

I 

, 
End. j Max_ Amp_ 

H. 1II. 

13 08 
, 41 

I 
:IlK. M I 

I 
1'1 = 0'5 I 

2'0 = 0'9 

I 0'6 = o-s 
I 1-0= 0'0 , 

2 03 
19 43 
12 47 
15 63 
10 59 : 

19 06 " 
o 61 

16 66 

10 47 
1/ 12 

21 08 
i 69 
P 

21 38 
16 22 

3 16 
20 4.8 
23 29 
14 4.2 
2(. 08 

8 24: 
22 42 
o 22 

20 57 
2 21 

10 22 
22 27 
23 01P 

8 23 
22 13 

8 03 
9 \If 

23 37 
11 46 
13 56 
21 '" 10 65 
8 10 
8 06 
9 13 
6 64 

16 16 
11 41 

9 b8 
8 68 

16 07 
17 iG 
20 20 
Ii 42 

12 16 
19 28 
110 39 
19 61 

6 67 
6 18 

22 48 
1 21 

10 13 
11 27 
12 37 
7 66 

8 68 
17 4:11 

23 21 
1 !l4 

19 69 

0'0= 0'2 .. 
1'0=0-6 
8-6=0'3 } 
O'd= O'S 
0'3 = 0'1 
3'0 = 1'7 I 

0-6 = 0-8 
0-7 =O'S 
I-I =0" 
2'0 = 1'0 
0'6 = 0'2 
0'9 =0-4 
0'6=0'2 

0'9 '';'' 0" I 
1'1 = 0'0 

0-6 = 0'3 ' 
0-8=0'4 
2'3 = 1'1 
0-6 == (1'2 
0-6 = 0'3 
0'6 =0'8 

18+= +S'8 

I 
1'1=0'5\ 
1-0 = 0'0 I 
0'6 ., O'S I 

12 =6'8 
14 = 6-7 l 

1-6 = 0-7 
1'1=0'7 
(I'li = 0'2 

1'1 = 0'5 
0-6 =0'2 
0-6 _0'3 

.. 
1'1 =0'0 .. 
C)'4=0-2 

ii'S == 0-2 
0'4=0'2 

0'6 =0-3 

.. 
0'6 =0-3 
0-6 == 0'2 
1'6 = 0'7 

1-1 = 0'5 
0'7 =O's 

1-0 = 0'0 
1'1=0'6 

Duration 

I 

I B, x. I 

o 30 
1 44 
o 44-
o 31 
1 10 
1 15 
1 18 
o 19 
I 14 
1 16 

o 14: 
1 10 
o 27 
2 07 

/ al} 
o 37 
o 2' 
o 41 
1 21 
1 46 
1 10 
o 34 
o 29 
o 11 
o 32 
o 4:5 
2 00 
1 17 
f 

2 17 
1 29 
o 17 
1 46 

1 54 
1 06 
\I 47 
1 00 
o 24 
o 11 
1 20 
o l)6 
r 
o 28 
o 08 
o 17 
o 22 
o 31 
o 44 
o 23 
o d 
1 (17 
G ~8 
o 41 
o 4,2 
o 26 
o 16 
() 09 
1 36 
o U8 
1 05 
1 30 
1 34 

1 08 
1 99 

1 331 
1 46 

o 24 

, 

Remarks. 

Luriatan, PerRia. 
Widening of line. 

Widening of llna, 

Widening of line. 

These run into 
ea.ch other. 

Felt a.t Simla. 

Wideniug of line. 

Widening of line. 

Boom rea.oh.d 
stops ISh 611'7-
to 19Jr. O·a­
Gale of wind. 

Widening of line. 

:Mexico city, 

Widening of line. 
Widening of line. 
Japan, 

Widening of line. 
Widening of line. 

Wideniflg of line, 

Widening of line. 
Wid.enillg of line. 
Widening of line. 
Widening of line. 

Widening of lina, 

Widening of line. 
Widening of line, 
Quetta., 
Widening of lin •• 

.. Poaaibly 2nd 
P.Ta. 

2nd P _ Ta. IP­
lI7'7'" 

l'0B8ihly these 
two ra.u into 
ea.oh other, 

Widening of line. 
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Appendix IV. 

KODAlItANAL Yean Hourly Bright Sunshine lor the year 1909, 

I 
Hours, 

Honth, Demarks, 

1 7- 8 
I 

I I 1 I I I I I G-7 \ 8-9 : 9-10! 10-11,11-12112-13118-14 :14-15 15-16 16-17 17-18 

\ - i 
0'79 I 0'80 0'731 0'70 

I 

Ja.nua.ry .. " 0'15 0'65 I 0'77 0'81 0'85 0'S3 o'sa 0'22 

Februal'J .. .. -14 '79 -91 -96 -(l7 '961 '89 
-83 -78 '69 '72 -~5 

Karch .. .. '12 -S6 '90 '91 ' '94 -90 -85 -74 -69 -61 -44 '24· 
I 

April •• .. _ . '21 '82 -93 -88 -89 -72 -67 -6'l -56 '46 -4.0 -28 

May .. ,. .. -34 -65 -70 -70 ' -74 -62 -58 -53 -42 -34 -SO -19 

June .. .. .. I -23 ,I -63 -57 -64 ' -64 '55 '49 -42 -22 '20 -17 I -03 
I ! 

July .. .. -' -15 I -29 -32 I -38 , -38 -39 -38 -32 -25 -19 1- '16 ·10 
i 

-66 I August " .. -20 : '53 -53, ·60 -44 -27 -15 -12 -08 -0:$ -02 
I I 

September .. -- '03 : '46 -S7 '67 \ -71 -6. \ -59 -47 '30 -Ii -11 -06 

I 
October .. .. '05 i '41 ' -60 -66, -67 '46 i '34 -28 -31 -24 I -15 '06 

If o'elXIber -05 \ -42 I ' . , .. '69: -71 I '66 I ·54 i '64 ·66 10 ,a3! '17 -03 

Deeember .. .. -04 i -43 '77 I -78 1 '77 \ '77! '64 -67 '43 -46 '27 '03 
--i----1-1--1- 1--

0-38 10:80 l!ean -' 0-14 ! 0'67 0-70 0'72: 0'72 I 0'65 I 0'69 I 0-63 ! O'H 0-111 
\ 

\ I I I , 
I 1 I I I -

Appendix V. 

Nmt:BER of days in eaoh month on which the Nilgiris were visible during 19{)9. 

Month. \ V,"" ''''"I Visible. I J net visible. \ Tops only I 
vlSible_ Total_ 

J&nuary 10 7 1 8 21 

February 2 4 6 2 l4, 

Maroh 3 " 2 , 
April 1 4 fj 

May .. 1 2 4, 

.Tune .. fj 3 2 10 

I July .. 1 3 1 1 6 

I Aug1lBt .. 11 9 3 1 24 

Septemher 8 12 3 24 

Ootober 5 3 8 

N'o't'ember .. 1 2 

Deo&Dlber ,. ..I 10 I) 4 20 

ToM ..I~---63-ao--- 11 a7 
----------
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Appendix YD. 

AESTRAOl' of the mean meteorological condition of Madras in 1909 compa.red with the 
average of past years. 

Mean values of 

H.edll0e0. atmOipheno prel!llure •. 

Temperature of air 

DQ. of 9"l'a.;pors.tion 

Peroentage of humidity 

Greatest solar heat ill IIClCIIO 

Muimnm in shade 

l\linimnm in shade 

1909. 

29'860 

8b5 

76'~ 

79 

134'1 

91'0 

74-'7 

72-8 

46'M 

S.E. 

137 

42 

51'0 

\ Difference from \ ~ verage. 

0'014 below. 29'864 

0'4 above. Sl'l 

1'7 " 7"6 

7 " 
72 

ii'S below. 139'7 

0'2 abaTe 90'S 

/:iame as 74'7 

0'4 aboTe. 71'9 

"49 below. 49'02 

Sa.me as S.E. 

DUUTION and quantity of the wind nom different points. 

Fl'OUl 

orth N 

N 

N 

• byE. 

.N.E. 

.. 
.. 
.. 

N.E.by N. 

N.E. .. 
N.E. byE. 

E • N.E. ., 

E. llyN. .. 

I 
fHonrs'l 

: 
I 

137 

183 ; 

261 \ 

891 . 
I 

1i07 

4iO 

30~ 

350 i 
\ 

.Miles·1 .From 

869 East .. 
1,101 E.by S. .. 
1,290 E.ts.E. .. 
2,893 S.E. by E. 

3,2.42 B.E. .. 
2,826 S.E. by S. 

1,891 S.S,E • ., 

1,'77li B. by E ... 

laonn.\ Miles., From laOUTa.j Mlles. , From /HODrS. Miles . 

S~8 1,544 Sonth .. 173 1,102 West .. 261 1,&63 

292 1,540 i:l.byW ... 190 1,026 W. byN .. 169 1,198 

338 1,427 a.s.w. .. 228 1,269 W.N.W ... 176 1,077 

448 2,019 !tW. by 8. 205 1,164 N.W.byW. 111 558 

375 2,205 S.W. .. 231 1,378 N.W. .. I 91 425 

6,. 4,037 B.W. byW. 275 l,iOO N.W. byN. 62 . 348 

<'168 2,458 W.S.W". 

255

1 

1,643 N.N.W ... 9l 626 

267 1,749 W, byS ... !l90 1,912 N. byW. I 74- 446 
I -- -

There were 219 <lalm hours during the year. The resultant corresponding to the above 
.numbers is represented by a S.E. by E. wind, blowing with a uniform daily velocity of 28 miles. 
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Appendix XI. 

--
MADRAS OBSERVAToRy.-Wind, cloud, and bright sunshine, 1909. 

Wind resultant. Clouds (0-10). Bright sunshine, 

I 
I--:--~I·-.---.----;---.......,--I~-

I I ~~ 
! Velocity. 
I 

Direction. 8 H. 10 H. 1& H. I 20 H. Mean. Av;:ge ~ho= 
, 
i I day. in a 

! day. 

MILES. lIouas. 

69 E.N.E. 3'6 7'0 9'0 

92 I E.N.E. 
I 

3'0 8'4 10'S! 

86 S.E. 2'0 10'0 

123 S.E. byS. 3'S 2'8 2'S S'l 8'6 11'S 

98 s. hy E. 3'6 3'6 6'0 8'8 

116 Fl.W. Ji'8 0'9 

112 
6'8 

, 
S.W. by W. 

2'8 ~·o 

61 6'0 5'S 6'1 S.W. by S. 4'8 8'6 

60 6'9 Ii 1 6'0 W. byS. 
10'6 

U! E. by N. 3'0 3'9 3'2 10'7 

127 I N.N.E. 44 8'9 

•• 140 I N.E. 3'7 4'0 4'0 2'8 3'li 6'7 8'2 

.. -::-r~E.bY~ ~'3 -4-4~-'~~-::-4~1~:--_ 



-

-
-

Ja
nl

1!
l.T

Y
 

.. 
F

eb
ru

ar
y 

.. 
M

ar
ch

 
.. 

A
p

ri
l 

" 
M

ay
 

.J
un

e 
.. 

.1
ul

y 
..

 
A

ug
us

t 
.,

 
S

ep
te

m
be

r.
 

O
ct

ob
er

 
.,

 
N

ov
em

be
r,

 , 
D

ec
em

be
r 

_,
 

A
nn

ua
l 

.. 

Ja
nu

A
ry

 
F

eb
ru

ar
y

 
lI

hl
T

ch
 

A
p

ri
l 

M
a

y
 

Ju
n

e 
lu

ly
 

A
ug

us
t 

Se
pt

el
ll

l.e
r 

..
 

O
ot

O
M

r 
..

 
N

ov
ew

hp
r 

••
 

D
ec

em
be

r 

A
p 

pe
nd

ix
 X

II
. 

M
E

A
N

 m
on

th
.ly

 a
n

d
 a

nn
ua

.l 
M

et
eo

ro
lo

gi
ca

l 
R

es
ul

tR
 a

t 
th

e 
M

ad
ra

s 
O

bs
er

va
.to

ry
 i

n
 1

90
9,

 

B
ar

om
et

er
. 

D
ry

 b
ul

b 
th

er
m

om
et

er
. 

W
et

 b
ul

b.
 
I T

en
si

on
 
I R

el
at

iv
e 

of
 v

ap
ou

r,
 ! 

hu
m

id
it

y.
 

1 ---
--

--
--

--
1

 
. 

-
~
-
-
-
-
~
-

W
in

d
. 

-~
-~

\~
--

R
ai

n.
 

8
,m

 
M

in
. 

_
_

_
_

_
_

_
_

 ~
 

.M
ax

. 
on

 
D

ai
l 

I 
: 

I 
C

lo
ud

y 
I B

ri
g

h
t 

s
k
y
 

B
u

n
-

IJ
A

W
 

po
in

t,
 

I 
R

ed
uo

ed
 

D
ai

ly
 

I 
. 

I 
I 

I 
I 

to
 3

2°
, 

ra
ng

e,
 

M
ea

n.
 

M
ax

.;
 M

m
. 

H
an

ge
. 

M
ea

n,
 

i M
in

, 
B

y
 B
la

nf
or

d'
~ 

ta
lil

es
, 

In
 t

Ia
II

, 
gr

as
s,

 
V~

lo
: 

M
ea

n 
di

re
ct

io
n.

 
I' 

A
m

ou
ll

t. 
D

ay
s.

 
, 

O
lty

, 

, 
sh

in
e,

 _I 
~
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

--
--

--
--

-
--

--
I 

. 
IN

C
H

B
S

. 
I IN

C
H

E
S

. 
0 

" 
. 

29
'9

64
, 

0
'1

1
8

 
7

0
'3

 
83

'9
 

6
8

'1
 

In
'8

 
'9

46
 

'1
10

 
77

'6
 

8
6

'6
 

6
9

'0
 

1
7

'1
 

, 

71
'1

 
6

7
'6

 
7

2
'6

 
69

'Q
 , -
-
-
-

--
--

-
--

--
--

--
-

IN
O

H
B

S
, 

I 
C

li
N

T
!!

, 

0'
70

9 
81

 
'7

34
 

77
 

'-
.
-
.
-

I 
~ 
--

~ 
~ 

~ 
I ~

 
~ 

! 
M

IL
E

S
, 
I 

I.
'T

S
, 

IN
C

H
lI

B
, 

, 
N

O
, 

'C
lI

N
T

S
. 

H
O

U
n

s,
 

I 
0 

13
1'

0 
64

'8
 

10
8 

7 
E

, 
by

 N
. 

4'
30

 
Ii 

35
 

21
6'

9 
6

7
'9

 
1

8
3

'4
 

6
6

'7
 

ll
8

 
8 

E
R

st
 

0
'0

6
 

1 
30

 
23

6'
3 

69
'1

 
'&

96
 

·1
23

 
79

'8
 

8
9

'8
 

70
'&

 
1

8
'0

 
'8

16
 

1:
29

 
8

3
'0

 
9

1
'k

 
7

7
'0

 
1

4
'8

 
74

·9
 

7
0

'7
 

78
'8

 
7

6
'0

 
'8

0
3

 
79

 
'9

2
5

 
81

 
18

0·
2 

6
7

'3
 

11
2 

11
 

S.
 E

. b
v

 .1
0:. 

i 
,.

 
22

 
2

6
3

'8
 

7
1

'4
 

13
6·

(1
 

74
.'9

 
16

7 
12

 
8

. 
E.

 
7"

f,2
 

S 
31

 
2

6
8

'1
 

75
-7

 
'7

1
6

 
'1

21
 

S
6'

8 
97

'4
 

SO
'2

 
1

7
'2

 
'6

91
 I

 
'1

21
 

8
6

'0
 

II
S

'l 
79

'9
 

IS
'2

 
'7

22
 

'1
29

 
88

'S
 

9
4

'7
 

77
'0

 
1

7
'2

 
'7

fi
8 

'1
12

 
8

2
'4

 I 
91

'6
 

7
6

'9
 

1
4

'6
 

'7
5

6
 

'B
O

 
8

2
'2

 
90

'4
 

7
6

'9
 

13
'0

 
'82

11
 

'1
18

 
8

3
'a

 
93

'3
 

7
6

'2
 

1
8

'1
 

-9
08

 
'1

1
3

 
80

'1
 

88
·9

 
72

'9
 

1
6

'0
 

'9
69

 
'1

10
 

?
j'

8
 

86
'6

 
71

'1
 

14
'6

 

-
-
;:

8
2

9
 jo

.I0
9 
--

--
--

-
-
~
 
-
-
-
-
-

8
1

'0
 

9
1

'0
 

74
'7

 
16

'3
 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
 

--
--

--
--

-
--

-

8
0

'1
 

77
'1

 
77

'8
 

74
'7

 
77

'4
, 

U
'2

 
7

8
'0

 
75

'7
 

78
-4

 
70

'4
 

7
;-

9
 

U
'S

 
74

,·6
 

71
''1

 
72

'5
 

6
9

'8
 

76
'2

 I
 7

3'
0 

'O
H

 
75

 
'8

89
 

67
 

'8
57

 
86

 
'9

22
 

84
 

'9
24

 
84

 
'8

87
 

78
 

'7
83

 
76

 
'7

3
0

 
77

 
--

--
-

0
'8

3
8

 
79

 

1
3

4
'6

 
7

8
'1

 
lf

iB
 

15
 

S
, 

b
y

 E
, 

9
'4

9
 

4 
36

 
18

6'
9 

76
'1

 
13

3'
9 

78
'6

 
18

a 
20

 
S

, 
W

, 
1'

06
 

0 
69

 
12

4'
2 

72
'2

 
12

11
'0

 
75

'8
 

15
2 

21
 

S
.W

.b
y

W
, 

, 
4'

86
 

II
I 

68
 

87
'1

 
73

'2
 

1
3

4
'2

 I
 

75
'6

 
12

0 
17

 
S

. 
by

 W
. 

6'
07

 
16

 
64

. 
16

0'
2 

75
'9

 
12

7'
9 

i 
75

'0
 

12
9 

21
 

I 
S

,W
.b

yW
. 

8'
36

 
14

 
I 

60
 

I 
12

6'
7 

71
i'0

 
13

9'
S 
I 

7
2

'4
, 

91
 

9 
:g,

 b
y 

S
. 
'
~
0
'
6
1
 

4
' 

32
 

I 
24

7'
2 

74
'3

 
1

3
0

'0
, 

7
0

6
1

 
15

3 
3 

N
.R

. 
by
~.
 ,

-
3

'9
2

 
6 

I' 
44

 
I 

16
7'

9 
70

'7
 

13
1'

9 
I 

68
'2

 
16

7 
4 

N
. 

Eo
 

! 
0'

70
 

3 
86

 
I 

~0
6'
8 

68
'S

 

lai-
l~ 1

72
-"3

1-
-1

37
 1

2
 -S
.~
i-
46
'6
3 

l-S
6= 

i42
12.

27~
~.~

__ 
~2'~

 

• 
E

X
T

R
E

M
E

 m
on

th
ly

 M
et

eo
ro

lo
gt

ca
.l 

R
ec

or
ds

 a
t 

th
e 

M
ad

ra
s 

O
bs

er
va

.to
ry

 i
n 

19
0Q

, 

B
ar

om
et

er
. 

-
-
-
-
-
-
-
~
-
-
-
-
-

, 
H

ig
he

st
, 

L
ow

l)
st

, 

IN
C

H
E

S
, 

D
A

Y
. 

IN
C

H
ll

B
. 

D
A

.Y
, 

30
'0

87
 

11
 

29
'7

61
 

1 
'0

96
 

11
 

'&
22

 
21

i 
'0

81
 

27
 

'U
8

 
9 

29
'9

61
 

16
 

-6
76

 
19

 
'8

7
4

 
18

 
'6

52
 

81
 

'8
7

0
 

16
 

'47
6 

5 
'9

19
 

22
 

'61
16

 
12

 
'8

6
9

 
16

 
'6

22
 

21
 

'8
8

8
 

28
 

'6
16

 
4 

'9
5

6
 

29
 

'7
()

~ 
9 

S
O

'0
16

 
10

 
·7

90
 

!t
o 

'1
04

 
29

 
·1

06
 

4 

-
-
-
~
-
-
-
-
-
-
~
-
~
-

-
--

--
-
--

--
--

-
-

-
-
-

D
ry

 b
ul

b 
tb

en
no

m
et

er
, 

W
et

 b
ul

b,
 

H
u

m
id

ity
, 

S
u

n
 Th

.-
i~
·-
--
-

~;
~B

~~
~:

~~
~ 
l-

-~
--

-~
il

ld
. 

R
ai

n,
 

fl
a

llU
O

. 

~~:
~:~

 l Hi
gh

es
t.

 

IN
C

H
E

S
 

0'
32

6 
'2

74
 

'2
83

 
'2

85
 

':1
12

 
'81

14
 

'3
:1

4 
'2

47
 

'2
72

 
'2

4
8

 
'~
2f
j 

'3
99

 

87
'3

 
8

9
'4

 
9

7
'4

 
9

8
'0

 
10

6'1
 

10
2'

11
 

10
2'

2 
96

·1
) 

96
'0

 
98

'1
 

g
s.

g
 

1l
0'

4 

D
A

.Y
, 

29
 

16
 

3
t 

27
 

30
 !1 18
 

1
,2

 
20

 6 2 4 

-
-
-
-
-

-
-
-
-

--
-
1

-
-
-
-
-
-
-
-
-

L
ow

es
t.

 
L

ow
os

t. 
L

ow
es

t.
 

H
ig

he
st

. 
L

ow
es

t,
 

H
ig

he
bt

. 
I.o

w
ee

t..
 

U
re

a t
e.

tf
al

l.
 

64
,'5

 
66

'\!
 

66
'S

 
68

'4
 

74
'2

 
6

9
'6

 
71

'7
 

7
3

'2
 

72
'1

 
68

'7
 

67
'2

 
61

h5
 ~
~
T
-

--
DA
Y,
~~
~-
T=
-·
D~
Y~
-:
-.

-
-
-
-~
::
-

D
A

Y
. 

M
IL

E
S

, 
I>A

\"'
~IL

~~'
 !:

AY~
 II

NC:
Il~

JI 
~=
T~
~ 

, 
I 

19
'2

5 
i 6

4,
'2 

11
 

44
, 

10
 

13
8'

S
 

26
 

60
'7

 
25

 
31

2'
 

1 
52

 
I 

8 
1-

81
 

1 
27

 
,6

6
,8

 
13

 
5.

6 
U

,1
3

, 
13

8'
2 

16
 

6:
1'

1 
'1.

7 
ll

i7
' 

1
S

 
62

 
28

 
0

'0
5

 
18

 
6 

6
6

·a
 

6 
(6

 
l
' 

14
2'

3 
81

 
62

'7
 

I 
13

 
16

2 
In

 
69

 
1

4
 

.'
 

12
 

68
'4

 
12

 
67

 
1

,4
 1

 
1

4
0

'l
i,

 
1 

6
S

'{
 

II 
1

2
 

23
9 

II
I 

1
0

( 
12

 
2'

07
 

12
 

Ij
 

7
3

'7
 

21
 

43
 

21
 

I 
1

4
3

'6
: 

2
7

.2
8

 
68

':!
 

16
 

22
2 

20
 

96
 

11
 

5'
42

 
4: 

16
 

61
l'4

 
1

6
 

36
 

8 
I 

1<
14

0 
I 

22
 

70
'1

 
16

 
20

7 
I
i,

 
97

 
10

 
i 

1
0

3
 

16
 

23
 

7
1

'2
 

23
 

34
: 

18
 i 

14
2'

2 
19

 
70

'3
 

23
 

21
6 

II 
80

 
1 

1
'6

2
 

22
 

20
 

7
2

'8
 

1 
46

 
1 

I 
14

1'
3 

I 
10

 
7~
'8
 

1
9

,2
0

 
U

9
 

2 
69

 
28

 
1

'4
3

 
19

 
12

 
72

'1
 

12
 

li3
 

18
 i

 
1

4
3

'8
' 

28
 

7
2

't
 

12
 

:t0
6 

2 
60

l 
&

 
2

'6
7

 
1 

27
 

6
8

'8
 

27
 

42
 

27
 
I 

14
9'

6 
29

 
6

6
'2

 
26

 
1

2
8

: 
14

 
69

 
16

 
0'

86
 

II
 

12
 

6
6

'6
 

12
 

51
 

6 
j 

H
IS

'8
 

13
 

63
'S

 
12

 
2

3
9

! 
~\I

 
I 

86
 

27
 

2'
53

 
26

 
27

 
6

4
'9

 
27

 
56

 
25

 
1

8
6

'6
 

5 
61

1'1
 

27
 

2
7

i 
I 

28
 

90
 

0 
0

'3
2

 
2

0
 

-
-
-
-
-
-
-
.
-
-
-
-
-
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
.
.
!
.
-
-
-
-
-
-
-

b
:)

 
0

1
 


	00000250
	00000251
	00000252
	00000253
	00000254
	00000255
	00000256
	00000257
	00000258
	00000259
	00000260
	00000261
	00000262
	00000263
	00000264
	00000265
	00000266
	00000267
	00000268
	00000269
	00000270
	00000271
	00000272
	00000273
	00000274
	00000275

