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KODAIKANAL AND MADR.A.S OBSERV ATORIF.S. 

I,-REPORT O.F THE KODAIKA.NAL OBSERVATORY FOR 
THE YEAR 1908. 

1. Staff.-The staff of the Observatory on the Slst December 1908 was as 
follows :-

Direotor 
Assista.nt Director 
First Assistant 
Second .Assistant (Acting First} 

Assisuan t ) , • • 

C. Michie Smith, RSc. 
0> J. Evershed, 

K. V. Sivarama Aiyar, M,A. 

S. Sitarama Aiyar, B.A. 

Assistant) • • -

(on leave). 

Third Assistant (Acting SeCOnd} G. NagaraJ' a Aiyar. 

Acting Third Assistant A. Y. Subrahmanya .!.iyar, B.A. 

Fourth .Assistant S. Balasundaram Aiyar. 
Writer L. N, Krishnaswami Aiyar. 
Photographio Assistant R. Krishna Aiyar. 

The Director returned from furlough and took charge on January 2. The first 
assistant went, on July 20, on combined privilege leave and leave on medjcal 
certificate for 6 months and 23 days. The second and third assistants are acting as 
first and second assistants respectively, while the post of third assistant has been 
filled by .A.. Y. Subrahmanya Aiyar, ll.A. The acting fir,st assistant was on privilege 
leave for 41 days from September 2l and the acting second assistant is on two 
months' privilege lea'Ve from November II. 

The subordinate staff consists of a book-binder, a book~binder'8 boy, a mechanio, 
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 anq. the pyrheliometer; the Assistant Director is in charge of the spectrohelio­
graph "and associated instruments. The first, second, and third assistants are in 
charge of the 'work with the Oooke equatorial (spe.ctroscopic), the Lerebour and 
Secretan 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 
comparisons and, with the help of the writer, is responsible for the whole of the­
meteorological work. The writer is responsible for the accounts, correspondence, 
and all office records. The photographic assistant has charge of most of the photo­
graphic developing, printing, etc. 

3. Buildings and grounds-(a) 8pectrokeliograpk builaing.-The roof of 
this building has given some trouble from leaking and it has been resolved to cover­
it with ruberoid. Part of the work had been done by the close of the year. The 
moving roof has now been fitted up with winches' by which it is easily opened anq 
closed by one man. 

Ch) The aeromotor having. been repaired was re-erected in August and has 
worked well. 

(t:) The new flagstaff referred to in the last report was erected in April. 
(a) The grounds have been maintained in fair order during the year but some­

damage was done to t~em by a grass fire in Febr~ry. Th~ fire came from outside,. 
dri ven by a strong wlnd, and though the fire hnes were In good order and every-
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available man was employed in fighting it, it leaped. the fire l~ne and spread 
rapidly over some 50 acres of the compound. Fortunately It was possible to save t~e 
greater part of the plantations s? that t?-e actual damage done w~s not great: This 
year the fire liIles have been wldened III parts and some new hnes are bemg out. 
The fire swept close past the spectrobeliograph house ?n the east sid~ leaving a large 
.area. of hlackened soil close at band. The effect of thIS on the steadllless of the solar 
image was very marked and the time of best seeing in the morning was greatly 
reduced. Some showers of rain fell a few days after the fire, and within three 
weeks the grass had sprung up thiokly and normal conditions were nearly restored. 

4. Instruments.-The following are the principal instruments belonging to 
the Ohservatory or in use at the present time :.-

Six-inch Cooke equatorial. 
Si.x>inch Lerebour and l:)ecretan equatorial remounted by Grubb with a fhe-inch Grubb 

portrait lens of 36 inches foous attached. 
Spectrograph I-consisting of slit, collimator lens of 4 or 7 feet focus, 2-inch parabolic 

grating, and camera tube without lens. Used in oonnection with an ll-inch polar 
siderostat and 6-inch Grubb lens of 40 feet focus . 

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

Speetrograph II-consisting of slit, oollimator lens of 3 feet foous, 3-inch plane 
grating a.nd camera lens of 7 feet foous. Used in connection with the 12-inch 
photo-visual lens of the spectroheliograph. 

Spectroheliog-raph-with I8-inch siderostat and 12-inch Cooke photo-visual lens of 
20 feet focus, by the Ca.mbridge Soientific Instrument Company. 

A.u auxiliary Ilpeotroheliograph attached to the above, made in the Observatory 
workshop. 

Six-inch transit instrument and barrel ohronograph, formerly the property of the 
Snrvey of India. 

Six·prism table spectroscope-Hilger. 
Photoheliograph Dallmeyer No.4. 
Theodolite, six-inoh-Cooke. 
Two phototheodolites by Steinheil, for cloud photography. 
Sextant . 
.IllV'ersh~d spectroscope with three prisms for prominence and sunspot work, by Hilger. 
Mea.n time clock, Ku11berg ti326. 

Do. Shelton. 
Mean time Chronometer 6299. 
Sidereal chronometer, Kullberg 6134. 
'l'ape chronograph, Fuess. 
M~c:orneter f~r me~surinp speot~Jlm. photographs, Hilger. 
P1VldlOg englDe, Uambndge SClentliic Instrument Company, Limited. 
Two Balfour Stewart aotinometers. 
Buoha.nan~B solar calorimeter. 
Induction coil with necessary adjuncts. 
Small polar siderosta.t. 
Universal instrument. 
Complete set of meteorological instruments, inoluding Richard harograph and thermo­

gTaph, and wind recorders. 
-+ high cla.ss screw outting turning lathe by Messrs. Cooke & Sons . 
.Allgstrom Pyrheliometer. 

. An IS-inch COllCave mn:or by Henry of Paris belonging -to the Assistant 
DIrector has been mounted lU the spectroheliograph room for general spectrum 
work and for large scale photographs of sunspots. 

OBSERV ATIONS. 

( a) SoLA.R PHYSICS. 

6. The following table shows, for each da:y the solar observations that were 
made. The number of days on whIch observations were possible under each head 
was nearly the same as,in the previous year. The most striking divergence from 
: ~ the exceJ?tlonally nnE:' weather in November, when visual prominence 
~l.. __ \.~~~ere pOSSible o~ 27 days. There were 20 days in the year on which no 
~ VUIRK"¥a;t;lOUa were poSBlble. 
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SOLAR Observations-Abstract. 

1908. 
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6, Photographs of the sun with the Dallmeyer photoh~liograph were taken 
on 338 days, as against 33~ in 1907. The worst. month for this work was October, 
when six: davs were missed. Twelve solar negatIves for 1908, 3 for 1907 and ~O for 
1906 were sEmt to Greenwich to fill in the gaps in the Greenwich and Debra Dun 
series of daily photographs. Do~ble exposures are now taken twice a ma:nth for 
determining the error of orientatlOn of the solar photographs. Formerly thIS error 
was determined by actual measurements made on the ground g}ass and these ~eter­
minations were probably eq"!lally accurat~, but there are cer~a~n. adyantages III ~he 
permanent record. The c~,llef drawback .IS that the wa~t of rIgIdIty In the mo~ntmg 
of the instrument renders It somewhat difficult to obtam the two exposures wIthout 
shaking the telescope. 

Tests of the object glass of the photoheliograph show that it is not. altogether 
suitably corrected, and during part of the year a new object glass, which was got for 
the spe"ctrograph, was used. It is proposed to apply for a new instrument of more 
modern design. 

A number of large-scale photographs of individual spots have been taken both 
with the 20·foot lens and the 40-foot lens. Some of these show great detail in the 
spot structure. 

7. Observations of sunspots.-The sun is examined for spots and faeulae 
every morning when the weather permits. The sun's image is projected on an 8-inch 
disc and the positions of spots and faculae are marked on it. In previous years and 
up to April 30 of the year undel' report tb.is disc was blank e:x:r.ept for the north-south 
and east-west lines, but tbe discs in use since that date have lines of solar latitude 
and longitude printed on them. The discs are printed by the cyanotype process 
from negatives made from the large drawings prepared by Father R. de Beaurepaire. 
These were drawn for differences of balf a degree in the latitude of the sun's centre 
and consequently the positions of spots can be obtained by inspection with consider­
able accurac). 

8 • .sun~pot spectra.-(a) . J7i'aual.-This work,is done in accordance with the 
suggestions Issued oy the Comnllttee of the InternatIonal Union for Solar Research. 
It includes the c.ompa~isoz: of the spot spectrum. with Hale's provisional photographic' 
map for the regIon 5210A to F and the detailed study of the following lines :_ 
538S-58, 5397-34, 5404:,36, 5405'99, 5424'29,5429'91, 544:5'26 5447'13 4924'1 
5234-79. 5816-79 and 5535-06. ' ) , 

. _ (0) Pkof,o[l~apltic_-GO?d photographs of spot spectra have been obtained 
durmg the year In the regIOns C to D and G to K with spectrograph No. II. 
~~~~grapll No. I bas also been employed, chiefly in the region about D and from" 

9. Ge~eral spectroscopic wor~.':""~pectrograph No. II has been employed 
by the ASSIstant DIrector on toe followmg lmes of investigation :_ , 

(I) Determinations of the rotation velocities of the higher gases of the. 
chromosphere. 

• ,/2) De~rminations of the ro.tation velocities of the quiet prominences at a 
C01l81.derable belght above the sun's limb. 
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(3) Determinations of relative ahifts of certain lines in spot and in limb· 
spectra; the lines chosen being those subject to large pressure shifts. 

(4) Determination of the amount and probable cause of the general shift 
towards the red of the lines at the sun's limb discovered by Halm. 

(5) DiscusSion of the differences in the relative intensities of the lines in the 
spectra of the sun's limb and centre; and the relation of limb to spot spectra. 

A large number of good plates have been obtai~ed during the year and a 
considerable proportion of these have been measured and discussed. The relative· 
pressure in the region of absorption in spots and in the photosphere has been deter­
mined and in the limb spectra certain iron lines most affeeted by pressure are found to 
be systematically displaced about 0·005 A towards the violet compared with the same 
lines at the sun's centre. The general shift of all the lines at the limb towards. 
the red is clearly brought out by the measures but the precise amount of this shift 
is not yet determined. 

10. PrOminences.-Frominences were recorded visually on 310 days against 
305 in 1907. On 48 days the combined visual and photographic record was 
imperfect owing to unfavourable weather conditions. The record of the prominences 
is made round the disc on which spots and faculre have been projected and with the 
new discs, referred to above, the apparent latitudes of prominences are easily read 
off directly. The visual record is compared 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 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 most conspicuous bright lines 
are recorded, and all ·large displacements of the C line are also noted and their· 
amounts estimated. 

11. Spectroheliograms.-The spectroheliograph was in use throughollt the-· 
year and pliotograpbs of the disc in K2 light were obtained on 337 days. 

A new camera slit, made in the observatory wOJ'kshop, was fitted in March and 
this has considerably improved the general quality of the photographs. On 42 days. 
the results were not altogether satisfactory owing· to unfavourable weather. DisC' 
photographs have also been obtained with the camera slit set on the shading of 
the Kline (K1). 

Prominence photographs in K2 light were obtained on 300 days; very satis­
factory results being obtained whenever the weather was favourable. The minutest 
details of structure in the prominences are clearly recorded, the photographs surpass­
ing in this respect any drawings that can be made from eye observations. Several 
notable eruptive prominences have been photographed and their rapid changes of 
form recorded. 

Measures are made of the position angles and heights of the prominences on the­
best limb photograph of each day and an enlarged positive of the best disc photo­
graph is made on bromide paper. All such positives obtained during a month are 
correctly oriented and pasted on a large card-sheet this bei.ng found most convenient 
for a general study of the markings. 

Prominence spectroheliograms for 55 days wertl received from the Solar Obser­
vatory 1 South Kensington, and flocculi plates for 328 days were sent in exchange . .. 

12. Solar radiation.-Observations with an Angstrom Pyrheliometer were· 
begun in February] 908 and are made on all days that are suitable. These will 
usually be numerous during the first four months of the year but rare in the other 
months. 

A new scheme has been devised for determining the amount and period of 
variations in the solar radiation which will be independent of all other methods at 
present in use, and free from many of the uncertainties attending them. 

Owing to the accuracy WIth which the relative densities of photographic images 
may be determined with a saitable photometer, variations (if any) of the solar radia­
tion not less than 1 per cent. ought to be determinable from photometric comparisons 
of imagfls of the full moon and of certain selected stars known to be approximately 
constant in their light. 

2 



With this end in view apparatus has been prepared for obtaining out·of-focus 
images of bright star! on the same plate with similar image~ of the full moon. In 
order to reduce the moon's light to an amount comparable wIth that of a star and to 
employ the full aperture of the lens for both stars and moon, the latter is reflected at 
a known anO'le from a convex quartz plate. In this way the intensity can be reduced 
by any desi~ed amount and the out~of-foc~s imag~ formed, from the ~nte~ra,ted .light 
of the whole disc of the moon becomes a clicular dISC of umform densIty SImilar m all 
respects to that produced by the stars. The relative densities can then be easily 
measured. The moon and stars are photographed at altitudes not less than 60° and~ 
for eacb plate, at as nearly as possible the same altitudes. 

The only sources of uncertainty to which this method seems subject are want of 
uniformity in the transparency of the sky near the zenith and possible s~all variations 
ill the magnitudes of the stars chosen for comparison. 

A series of photographs taken during each lunation before and after full moon 
during good atmospheric conditions should eliminate the former uncertainty, whilst 
errors arising from the latter could be neutralised by taking a sufficient number of 
comparison stars . 

.A. considerable amount of experimental work bas already been done and it is 
hoped that a systematic series of comparisons will shortly be commenced. 

Summary of'Results. 

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

.~ 

: 
\ 

I 

I ~ \ 
I ~ i ,.:; ..; 

~ ..;' 1 ..: $ " ..:i 
,.Q 

Year. 

I 
01 I ~ '" ~ 's 
" '" I '" I ~ ~ 

.; i-
,.Q 

,.Q ... is. I .£ ~ ~ 
'OIl p Ao Cl '" I ; ~ r: I N.w "",po •• 

I ~ I :8 1:1 ., 
, ... I I -< .... <l CD C !zi 0 

:: \ 
1 I 

-

24 17 
I 

16 35 26 19 I I 23 I 26 21 15 19 21 262 , 
Daily number •• 3'0 3'4 2'7 5'S HI 5'0 ' 3'7 ! S-8 3'0 0'0 2-9 3'6 3-.(1 

North .. .. .- II 6 4 9 11 8 12 11 
i 9 , 8 9 12 \ 110 

i "Iollth .. .. .. 13 11\12 26 I 17 
\ 

8 15 14 10 7 10 9 
! 

I 162 

Durin~ the w hole ~f 1906 ?orthem groups were far more abundant than 8outhe.rn 
ones and thIS state contlll~ed till March 1907. In April the southern groups pre­
ponderated and have continued to do so except in September and October 1907 and 
June, Octo~r, and Decem~er 1908. In April, groups were nearly three times 
as numerous III the south as m the north. 

The mean la~itude of the spots varied somewhat irregularly from month to month 
~ut the mean lat1tu~e for 1908 w~s le~s than for 1907. The change was from 10°'9 
In the northern hemIsphere and 12°'4 In the southern in 1907 to 9°'9 I'n th th 

d 100 7" th th . 19 ,e nor ern an . m e sou ern In 08. This change is normal for this epoch in the spot 
cycle. 

There was a considerable iall in spot activity in the vear d t th 
having been onI 26t 'th " un er repor, ere . y . . new. groups WI a daily average of 3'9, against 301 and 4'6 
In 1 ~07, The maXImum daily average in anyone mouth was 5-3' .A·l . t 
7'1 In February 1907 and 7'2 in July 1906, ill prl, as agams 

On four days the sun's surface was quite free from spots at the t' f b t' 
Th I t t"t . I ' . Ime 0 0 serva lOn. 

e ower spo ae IV!. y IS a so llldicated by the fact that th f f 
old spots and only one returned for a second time' in the ere .were ewer ~eturn8 0 
many returns and one of them came round five ti~es. preVIOUS year t ere were 

Some 60 large epots were seen during th d h 
the most important of these:- e year an t e followin~ notes refer to 

(1321 
I 1323 

Nos., 1348 
l1352 

Th::~=~~~up;;s;en in J a~uary ~d February behaved more 
h' h h' ey came mto View containing large spots : ;:e~ n~:r~~e~h:~!~d l;~bdwindle rapidly and disappear 

somewhat t 'ki . The case of No. 1343 was 
s n ng. It came round the east limb as a regular 
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spot on January 29. On February 1 it was still a fairly 
large spot but with the umbra divided; on the 2nd the whole 
spot broke up into two nearly equal parts; the following 
spot, however, was reduced to a biggish dot on the 3rd and 
disappeared on the 5th. 

These three belonged to the class of spot groups developing 
rapidly as they approached the west limb. No. 1361 formed 
on February 26 as a train of dots within 4 days march of the 
west limb and developed very large spots within the next two 
days. It must, however, have filled up rapidly; for it did 
not return. The growth of ~ o. 1483, which was first seen 
on August J 3, was nearly as large and rapid. 

All these groups contained fairly large spots and were most of 
them active as indicated either by changes in form from day 
to day or by didturbances in the. 0 and Dalines in their spectra. 
But the chief feature about them was that they were confined 
to one particular region of the surface with mean heliographic 
longitude about 170.° The first three were visible at one time, 
in the early part of April, the second four in May, and the 
third four in June. The spot activity in those months was 
not great outside that region. Two other fairly large groups, 
Nos. 1452 and 1453, were seen about the end of June, and 
they too were very near this region. 

These were found in another active part of the sun's surface. 
The region lying between latitudes + 15° and - 200 and 
longitudes ;30° and 34° was on the visible hemisphere in 
the early part of A.ugust and contained the first four large 
and active gr. tUps. 0, D1, D2 and Ds were bright over the 
umbrae of 1478, on the 3rd and 5th. When this region 
came round the east limb again, about the end of the month, 
it still contained 6 groups, 3 of which, Nos. 1496, 1498, and 
1503 were large; C was strongly reversed on one of the 
spots in 14~6 on the 30th. But the region of greatest acti­
vity appeared to have drifted in a north-westerly direction, 
for its limits now were latitudes + 20° and - 15<1 and longi­
tudes 450 and 3550 • 

No. 1545 This formed on the visible dise near the east limb on November 
7 as a few dots, but developed a large spot by the morning 
of the 53th. It rapidly developed further till it became a 
train of large spots. Reversals and displacements of C and 
the darkening of Ds were frequently seen in this group. 

No. 1571 was first seen as a few dots on December 18 about 15° to the east 
of the central meridian. On the 19th it became a fairly 
large double spot group and did not change much after that 
date. 

{ l578 These were large spots that came round the east limb about the 
Nos. 1580 end of December. No. 1580 was a return of L561; C was 

reversed on its umbra on January 4, 1909. 
14. ProminenC6S.-The year as a whole has been one of great activity. The 

mean profile area for the first six months reached ..0'67 square minutes per diem, this 
being considerably in excess of any previous estimates. During the second half of 
the year the mean area fell to 3'93 square minutes per diem. 

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

Mean daily profile areas of Prominence8. 
1907. 1908. 

Square minutes. 
North 1'9~ 
South 2-27 

Total • • 4'19 

Square minutes. 
2'41 
2-98 

5'39 
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. .., of the prominences in the two hemispheres. 
The unsymmetncal distl'lbu~lOn d and the southern polar region has produced 

noticed in the las~ report h~ con~~;e of this region has however shown a marked 
many large prommences, t e ac .IV! Y _ 
d . the later months of the year. .. . 
ecrease III . • indicated in the northern hemIsphere, III lat!­

Two zones of greaot ac:S~lty :~et south of the equator the greatest activity is. 
tudes 10° to 15° and SO ~o ,W IS. between 450 and 550. 
. h 15° to 200 wlth a secondary maxImum 
ill t e zone, in the southern hemisphere than 

Metallic promdlD' ehnces wteredfadl' :v~~ea ng~:~:~u:ange of latitude in the south than in the northern an t ey ex en e 

in the north. . . th f 11 . ng table . 
d t latitudes observed are gIven m e 0 OWl .-The mean an ex reme 

Number I Mean latitude. \ 
Extreme - observed. htitudes. 

I 

North . . ' . .. 23 14°'6 3° 34° 

South . . . . .. 58 16°·8 2° 50° 
I 

There were in addition to the above three metalli~ prominences. reco~ded in hig~ 
latitudes; one in the north in latitude + 690 and two In the south III latitudes - 58 
and - 78°, 

The prominence activity in each month may be estimated from the following 
table:-

I 
Prominences 
one minute Metallic ~fonth. or more in prominenceB. 

I 
height. , , 

January 71 21 · . · , · , · . · , 
February · . , . · . · . · . 53 8 
March · · . · . · . · . 69 12 
April · . , . · . · . · . 88 16 
May · . · . · . · . · . 67 9 
June · . · . · . · . 33 3 
July · . · . · . · . · . 27 .. 
August · . · . · . · . "/ 48 4 
September · . · . · . · . · . 25 .. 
October · . · . · . · . · . 42 2 
November · . · . · . · . · . 52 6 
December · . · . · . · . · . 39 3 

The usual apparent deficiency of metallic and tall prominences during the mon­
soon months is evident, but November having been exceptionally fine, as noted 
previously, does .not show this deficiency. 

The following were the more noteworthy prominences of the year~-
January.-The highest prominence of the month; at latitude-48° west on the 

12th. was a changing, irregular streak 150" high at 9h 16m and 200" at 9h 4Sm. It­
occurred in an active region in which fairly large prominences were observed almost 
every day from the 11th to the 20th. An eruptive prominence at latitude-ISo west 
on. the 19th underwent rapid changes of form, but unlike most prominences of the 
kind persisted until the next day. 

February.- One of the largest prominences ever observed was recorded on the 
18th .. Between ,~b ~nd 9h it w~s a more or less connected group occupying 30: of the 
east l~b and 75 hIgh at the hlghest part. It w~s, however, changing both III ~or~ 
and heIght and was repeatedly photographed until sunset. The main feature mdi­
ca.ted by the successive photographs was the vertical rise, with an accelerating speed,. 
of the entire mass, The highest point recorded was 9 minutes from the limb,,, 
measured on the last photograph. It had disappeared by next morning. 
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Eruptive prominences reaching to considerable altit.udes were also photographed 
on tl"Je 4th and 17th, both on the west limb and in latitude -60°. 

The spectrum of a prominence at the east limb on the 7th showed about 30 
lines l belonging mainly to Na, Mg, Fe, Ti, and He. The liRt also contained certain 
" unknown" lines. 

jlareh. ---,There were two prominences 2f high in this month; one on the 
equator on the 7th, and one neal' the south pole on the 14th. 

May.-A persistent group of large prominences was visible alternately on the 
west and east limbs, which reached its maximum development on the 17th of this 
month. It first appeared on March 28, was conspicuous in April, and vanished early 
in June. 

JulJ/.-A prominence observed at latitude + 10° east on the 31st underwent 
many minor changes as shown by successive Oa photographs, but the main part which 
had the form of a well defined ring or horse-shoe persisted with little or no cbange 
in all the photographs of that day and could also be traced in a photograph taken on 
the previow:; day. This prominence was associated with spot No. 147>-;~ first seen at 
the east limb on the Slst and which showed reversals of 0, DIl D2 and Ds on the 
umbra as it advanced westwards . 

.AugU8t,.-~rhe highest prominence of the month was photographed in Oa, on 
the 13th, at latitude -28° east. It was 210" high at 7h 59m but had totally disappeared 
by 8h 23m • Close to it was a group of bright prominences showing displacement 
towards red of 2 A in F and about 11 in Ds. It was photographed eight times 
between 7h 59m and 10h 43m and underwent great changes during this period. 

On August 11 at latitude-16° west F was displaced about 4- A to red and 
S A. to violet at 9h gm but there was then no prominence in that position. At 911 12m 
the displacement had almost gone and a prominence had appeared 20" high. The 
height had increased to 70" by 911 14m and to 90" by 9h 18m but the top was then very 
faint. There was no displacement whatever at 911 Hmo 

8eptember.-On the 1st at 9h .B' was displaced to violet at latitude -9°'5 east; 
at this position there was a small prominence which very rapidly increased in height 
from less than 10" at 911 2m to 100" at 911 8m and 120" at 9h 10m • The amount of 
displacement and the area affected were changing rapidly. At 91\ 5 ln it ex.tended 
over a wide area and the maximum amount was 6 A. It was only 3 A and confined 
to one point at \;Ih V3m and it was still further reduced at 911 25m, but the direction 
was st.ill towards violet. At 9h 27m , however, F was displaced 1'5 .A. to red from 
latitude -10° to -] 4°. The amount was 6'4 A to red in 0 at 9h 30m• The form and 
height were changing in the meantime equally rapidly. The height had increased to 
150" by 9h 15m , but fell to 40" at 911 33m , 25" at 9h 39m and 15" at 9h 49m • In the 
eel. photographs the eruption was not recorded, probably on account of the large 
displacement of the spectrum lines which would throw the Oa line K off the camera 
slit of spectroheliograph. ' 

October.-A group of very tall and faint disconnected streaks extending over 
35° of the north-east limb was photographed at 8h 17m on the 12th. The tallest of 
them reached a height of 6±-,. Later photographs showed the group to be rapidly 
fading and there was nothing left by 10h 11m. ' 

Another eruptive prominence was seen on the same day near the south pole; 
it was 150" high at 8h 17m and attached to the limb at one point only; by 8h 5700 it 
was completely detached, the base being 60" above the limb and the top 150". It 
continued rising till11h 30m when only a small cloud remained 360" above the limb 

.and this had vanished at 14h 34m. 
November.--The tallest prominence of the month was observed on the west limb 

·on the 113th and was found to be rapidly changing. It was 270" high in Oa at 9h 

26m, but the height was only 70" at 9h 64m and there was nothing left by 10h 22m. 
Deeember.--Agroup of prominences on the north-east limb on the 14th was 90" 

high at 8h 58m but rose to 180" in about three hours. The max.imum height was 240" 
.at ISh 45m• More .striking than the increase in height were the rapid changes in form 
the prominAnees were undergoing throughout the period of observation. 

S 
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Another remarkable prominence was observ:d at the east .limb on the 2.7th, 
apparently associated with t~e large spot No. 1078 the~ nearlllg t~e east h~b. 
When first seen it was an Ol'dlllary, compaot bank occupymg about 16 of the hmb 
and 50" in heiO'ht. At 9il 22m it had apparently burst asunder and at the northern 
extt'emity th('I~ appeared a floating clo?d ~-1 0" above th.e lim~ which. in sllbseqllent 
photographf; was seen to grow larger, I'lse hIgher, and drIft rapidly nort~wards. The 
maximum beiooht measured was 5' at 11 h 12m, when only a small bright cloudlet 
remained. At 911 4jm an enormous eruption burst out from a point 4° south of the 
original prominence and streame~ northward arching ?ver th~ remains of the earlier 
Olltburst. This also rose to a heIght of 5' and ~hen qUIckly dIssolved away. 

( b) OTHER OBSERVATIONS. 

15. Time.-The error of the standard clock is usuall~ d?termined by re!erence 
to the 16h signal sent from the Madras Observatory. ThIs IS rendered possIble by 
the eourtesy of the Telegraph department which permits the Madras wire to be joined 
through to this observatory. The signal is rec~ived with accuracy on mo~t. ~ays and 
all failures are at once reported to the officer m charge of the Madura dlVIslOn who 
takes muoh interest in the accuracy of the time service. Time determinations are 
made with the transit instrument at frequent intervals as a check. 

The mean-time standard clock and two chronometers were cleaned during the 
year. 

The usual time signal to the station was giV'en, by means of a flag, throughout 
the year. 

16. l'tIeteorology.-Meteorological observations were carried on as in former 
years. Eye obser'fations are made at 8\ 10h and 16h looal mean time. Tempera­
tures and pressure are recorded by a Richard thermograph (wet and dry bulb) and 
barograph, and the mean temperatures and pressure are obtained from the traces 
corrected by reference to the eye observations. The wind direction and velooity are 
got from a Beckley anemograph. 

Temperature.-The mean temperature for the year was 56°·2 or 0°'1 below the 
average. In January the temperature was nearly a degree above the average; in 
:March it was 10·1 and in November 2°'S below the average. The highest shade 
temperature was 750 .2 on April 25 and the lowest 58°·0 on December 10. 'fhe 
highest temperature in the sun was 14lo·4 on April 12, and the lowest temperature on 
the grass was 19°'z on January 23.. • 

Humidt."t?J.-The mean relative humidity for the year was the same as the 
normal. The largest departures from normal were in February when it was 7 per 
oont. below and March when it was 7 per cent. above normal. 

.&in.-The rainfall for the year tlS a whole was nearly normal but the distri­
bution was peculiar. The fall was largely in excess in February and October and 
largely in defect in May, November, and December. Bain fell on only 4 days in 
No'Vembe: and on 3 days in December .against a ten years' average of 17 and 13 days. 
The heaVIest fallon one day was j'38 mches on February 24. 

Wind.-On the average for the- year winds were slightly weaker and 1 point 
more northerly than usual. The strength was largely below normal in January 
June, July, and September and largely above normal'in November. The largest 
amount of wind on anyone day was 776 miles on December 24 and the smallest 
amount was 92 miles on J lllI.e 4. ' 
• 'PratUp4r'!",cll. ?f the atma~k~e:-The tr~nsparency of the lower atmosphere as, 
J"Udged by the VISIbility of the Nllgil'ls-lOO miles distant-was about normal. 

ObWA aM BniMRt!.-The year was on the whole less cloudy than usual and the 
amo1l:nt of brig~t ~unshine was 184 hours above the average. There was an excess 
of bright sunshIne 1U aU months except July and October The excess was large in 
April, November, and December. 

17. Seismology:.-'l'he Milne horizontal pendulum worked well throughout 
the y-.r altd the results are given in appendi~1. Earthquakes were very numerous 
•• tie number recorded ~ere was 67 as agamst 24: in 1907. The original records 
of t.Il& eart.b.quakes are re~~ed. at the. O?servatory! but copies of the more important 
shooks are sent to the BrItiSh. ASSOCl8.tlOn Comnl1ttee the Strassburg International 
Bureau, and to other workers on the subject who ask f~r them. . 
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18. Libra.ry.--The library catalogue was C"!ompleted and has been kept up to 
date. One hundred and sixty-four books were bound during the year. 

19. Publications.-Bulletins Nos. XII. and XIII., which complete Volume I., 
were issued during the year and No. XIV. was in type at the close of the year. They 
sll deal with prominence observations. Part I. of the Memoirs of the Observatory 
is nearly ready for the press. It is devoted to a full discussion of the photographs 
of sunspot spectra taken in t 907. In addition to these the following papers were 
published during the year :--

"Solar Prominences in 1907, observed at the Kodaikanal Ubservatory" by 
John Evershed. (M.N., R.A.S. Vol. LXVIII., No.7.) 

"A Large Prominence" by John Evershed. (A.P .• T. Vol. XXVIII., No. 1.) 
"Note on the Wave-length of HS and He in the solar spectrum" by John 

Evershed. (A.P.J. Vol. XXVIII., No.2.) 
20. General.-The Director-General _of 0 bservatories visited the Kodaikanal 

and Madras Observatories in February. He was accompanied by Prof. and Mrs. 
Schuster. 

The Director visited Madras in November and superintended the erection of the 
Dew dome for the 8-inch equatorisl and re-erected the telescope. He also re-wired 
the transit instrument and the collimators and readju.sted them. 

The sanction of Government has been obtained for an electric installation for 
the Observatory and it is hoped that the work will begin at an early date. 

The staff of the Observatory worked well throughout the year and so made it 
possible to keep abreast of the ever-growing work. 

KODAIXANAL, 
3rd FebruarlJ 19()9. 

C. MICHIE BlUTH, 
Director, Kodaikdnal and Madras Obser1Jator~·es. 
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lI.-REPORT OF THE MA DR.AB OBSERVATORY FOR THE YEAR 1908. 

1. staft'.-Mr. R Littlehailes was in oharg~ of the. Observatory till the 7th of 
September, when I returned from furlough and reheved hIm.. . . 

Both the computer and the second assistant were on prIVIlege leave durmg the 
year. Mr. M. G. Subrahmanyam, the first assistant, left the Obseryatory on the 8th 
Febrnary to take up his work at the Bombay MeteorologlCal office, and 
Mr. A. A. Sarayana Aiyar was appointed in his place. 

2. Time service.-N 0 change was made dur~Dg t~e year i? t~e programme of 
astronomical observations, nor in the system of tIme sIgnals .dIstrlbuted from the 
Observatory. 1 n the meridian observations, which formed practlcally the. wh?le of the 
work all the transits were recorded on the chronograph, and the determmations have 
on the whole been very satisfactory. The thl1e-gun at the Fort was fired correctly at 
noon and 8 P.M. on 705 occasions out of 732, giving 90'3 as the peroentage of 
successes aO'ainst 97'1 last vear. Bad tubes, defeots in the apparatus and line, have 
been the c~uses of the fail~res. As we have no measuring instrument here to test 
the current in the line and its insulation, it is not possible to differentiate quickly and 
with certainty between the two latter sources of trouble. Proposals relating to this 
matter will f~rm the subject of a separate communication. The time ball at the 
Port office was dropped at 1 P.M. correctly on all occasions except 13. On eight of 
these it was dropped correctly at 2 P.M. None of these failures were due to faults at 
the Observatory. 

Since the 11th April records of the 8 and 16-hour roll of signals have been taken 
by the chronograph, the tape receiving at the same time seconds from the Riefler 
clock. These show that the hand-sent signals are extremely good and that any 
improvement in the sending effected by SUbstituting an automatic arrangement would 
not be appreciated unless the methods of receiving the signals are very materially 
improved. 

3. Meteorological Observations.-Meteorologicalobservations were made at 
the usual hours 8, 10,16, and 20 local mean time. The 10-hour and HI-hour observa­
tions were reduced and sent to the India Meteorological office on Form F. 
Observations on cloud movement were continued. Besides the ordinary weather 
messages, special storm observations were sent on one occasion to Simla and on 133 
occasions to Calcutta. The tabulations of the traoes of the autographic meteorological 
instruments at M.adras and of the .Anemograph at Dodabetta are brought up to date. 

,,4. Buildings.--Oer~ain repairs to the bui~dings wertJ effected during the year. 
In September tlie materIals for the constructIOn of a new dome over the 8-inch 
equatoreal were received from England. The clock, the telescope and its mountings 
were safely taken down early in October, and the work of removing the old dome 
and preparations for erecting the new one taken in hand at once. All work was 
however stopped by the heavy rain at the end of October. In November the Director 
visited the Observatory and during the fine weather that set in after the first week 
th~ work on the ?-e.,,: d~me was re~umed. under his supe~intendence, and I w~ 
relieved of r~Bponslblhty. III a matter ill ~hlCh I had no preVIOUS experience to guide 
me, and no tIme to acqmre any by a tedIOUS process of trial and error. The erection 
of the dome was completed and the telescope remounted early in December and 
nearly all work on the structure was finished before the end of the year. 

5. Instruments.-The following is the list of instruments at the Madras 
Observatory on the ~lst December 190ti :_ 

(a) .Astronomical. 

Eight-inch Equatorial Telescope-Troughton & Simms 
~idereal Clook-Haswall. . 

" Dent) No. 1408. 
" S. Riefler. No. 61. 

Me8?J- ,'.!lime. Clock with galvanom.eter-Shepherd & Sons. 
Mel'ldum Circle-Troughton & Simms. 
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Mean Time CIook-J. Monk. 
MeRn r:eime Oh.onometer-V. Kullberg, 5394. 

" " 6544. 
" Parkinson & Frodsham, 2352. 

Portable Transit Instrument-Dolland. 
Portable Telescope with stand. 
Tape Ohronograph-R. Fuess. 
Relay for use with the Ohronograph-Siemens. 

(b) Meteorolo!fical. 
Riohard's Barograph-No. 10, L. Oasella. 
Riohard's Thermograph-No. 3618, L. Casella. 
Beokley's Anemograph-Adie. 
Sunshine Reoorder-No. 149, L. Casella. 
Anemosoope-P. Orr & Sons. 
Nephosoope-Mons. Jules Daboscq & Ph. Pellin. 
Barometer, Fortin's-1771, L. Casp-lla. 

" 725, L. Casella (spare). 
" 1420, L. Casella (spare). 

Dry Bulb'rhermometer--No. 94221, L. Cassella. 
. " No. 38037, Negretti & Zambra (spare). 

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

Dry Maximum Thermometer-No. 8581, Negretti & Zambra. ' 
Dry Minimum Thermometer"-No. 69047, L. Oasella. 
Wet Minimum Thermometer-No. 91753, Negretti & Zambra. 
Sun Maximum Thermometer-No. 10479, Negretti & Zambra. 
Grass Minimum Thermometer-No. 3377, NElgretti & Zambra. 
Rain-gauge (S- diameter)-No. 1042, Negretti & Zambra. 
Measure glass for above. 
Rain-gauge (5" diameter). 
Measure glass for above. 

The micrometer frame of the transit was rewired by the Director in November, 
and a new system of wires was put in the south collimator; the north collimator' 
was also rewired. The instrument has been steady throughout the year. The 
Rie:Ber keeps a stearly rate for lo~g periods. On September 11-12, however, it was 
subjected to some unknown disturbance and gained as mueh as 12 seconds in 18 
hours. Its ~ily rate had been 0'15 second, gaining, previous to this and was very 
unsteady for some weeks after this. During the last two months of the year the rate 
has been remarkably steady. 

The Haswall clock which was taken down with the telescope had not been put 
up again at the end of the year. 

6. Weather summary.-The following is a summary of the meteorological 
conditions at Madras during the year 1908 :-

Pres8urB.-Pressure was above normal in .January, March, July~ and December,. 
below normal during the other months; in May it was normal. The greatest exeess 
was 0'020 inch in January and the greatest defect was 0'041 inch in April. The 
highest pressure was 30'] 76 inches on January 8 and the lowest 29'569 on June 29. 

Temperatu,re.-The mean temperature was above the average in all months 
except. September, November, and December. The maximum shade temperature was 
also above normal in all months except January, February, September, November, 
and December, the greatest excess being 3·9 in June and the defect being 2'4, in 
September. The minimum in the shade was above normal in January, February, 
April, May, June, and July and below normal in the remaining months; the minimum 
on grass was below normal in March, October, November, and December and above· 
normal during the other montbs. The maximum in the sun was below the average 
in all the months of the year. The highest shade temperature recorded was 109°'6 on 
April 26 and May 30, and the lowest 60°'8 on January 20; the highest reading of 
the blaek bulb thermometer in vacuo was 154°'0 on May 11. 

Humidiiy.-The percentage of humidity was normal in June and November, 
in slight defect in March and December and above normal in all the other months •. 
The driest day was March 8 with 13 per cent. of humidity. 
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Wi,~d.-The wind direction was normal or nearly normal in all months except 
in October when it was 3 points more southerly. The amount or air movement was 
in defect throughout the year. 

Oloud.-The percentage of cioud was in slight~exoess in .February, March, and 
July and in defect in all the other months. 

Sumhine.-The percentage of bright sunshine was below normal throughout 
the year, the greatest defect being 21'9 in February. There were 2,145'8 hours of 
bright sunshine during the year. 

Rainjall.-The rainfall was above the average in February, August, September, 
and October and below dudng the remaining months or the year. The greatest 
excess was 13·7ti inches in October and the defect was 3'00 inches in December. 
The rainfall for the whole year was 55,97 inches on 88 days, being 6'95 inches above 
the normal. The monsoon rainfall from October 15 to the close of the year was 39 '07 
inches against an average of 26'00 in0hes. The greatest fan on any day was 7 '28 
inches on October 23. 

Storms.-(l J On the 25th September, a storm crossed the coast near Co canada, 
and caused .a strong indraught from the Arabian sea across the Peninsula, followed by 
exceptionally heavy I·ain in the Deccan during the period 26th to 28th. 

(2) On the 29th December a storm of some severity was formed in the 
south-west of the Bay and moved in a westerly direction giving moderate to heavy 
rain a.t Madras and over the south of the Presidency. 

MAD1U.S OBSERV.!TORY, 

Srd Februa,!/ 1909. 
R. LL. JONES, 

Deputy Director. 
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Appendix I. 

KOD.U:rU.NAL Observatory Seismological Recorda in 1908. 

P.T. L.W, Maxims. I Mu.Amp. No, Dat.e, Commenca Commence End. Duration, Remarks, 
G,],LT_ a,M.T, G,M,T_ 

I I )t_ I 1908, H, M, H_ ~l, I H, M, H_ l\[_ ~Id_ " H, 
I I 

2 Jal1, 11 " S 43'8 4 00'8 I i 0li'3 5 04 6'0 = 2'6 1 20 
3 12 " .. ]0 32'1 10 34'1 10 42 0'2 = 0'1 0 10 
4 Iii .. 13 35'2 13 38'2 13 39'1 13 5i- 0'2 = 0'1 0 19 
i 21i .. 20 22-3 ., 20 28-0 " 0 06 Widening of line. 
S 27 " 16 05'2 16 13'5 16 lli'5 16 'J.7 (1'6 = 0'3 0 21 
7 29 .. 21 25,g -, 21 39 ,. 0 13 Widening of line_ 
8 I Eeb. 2 .. 0 43-1i 0 46'0 0 52-S 1 12 0'6= 0'3 0 28 
\:I 6 .. 1 35'2 1 40'1 1 44-3 2 12 0'4 = 0'2 0 37 

1\1 9 " 18 lS-0 18 26'6 18 31'0 19 21 3'0 = 1'4 1 03 
11 11 ., 14 33'1 " 14 40 " 0 07 Widening of line. 
I:! Mar. 4 " l' 15 24'3 15 25'9 1Ij 32 O'f, = 0'3 ? , 
13 ' ;j 

" 2 26-4 2 46'5 2 51'6 4 11 4'Ii =2'2 1 i5 
14, 13 o' 6 27-9 6 34-3 6 36'4 6 54 0:4 = 0-2 () 26 Felt at Mandalay_ 
15 15 .. 10 06-1 10 13'8 10 18'4 10 40 1'4 = 0'7 0 34 
16 23 .. 12 32-3 12 67'7 12 68·8 13 16 1-0 =0-7 0 U 
17 26-27 .. 23 23'8 23 46-6 2. 48'6 .. 1'6 = O-S .. 

,. .. 0 4S'3 -- 2'9=hi ,-
,- 0 i3-l 2 15 2'0 = 1'3 2 ;5l Chila.pa. 

18 27 .. 4 15-0 ? ! ti 03 0'5 = 0'8 1 48 Sheet marked at 
411 52m, 

19 Apr_ 2 .. 6 15-1 6 24'4 6 :IN 6 51 0'6 = 0'3 0 36 
20 4 " 6 24-6 6 31'0 6 8S"2 6 55 0'6 = 0'3 0 30 Aesam? 
21 10 .. 0 06-1 0 21'0 0 28'7 0 51 0-6= 0'" () 45 
22 16 .. No p, 'rl, 17 62'2 17 53'7 18 01 0-5 = 0-2 G 011 
23 19 .. 8 ]5-0 .. 

-i5'2 
8 4~ 0 38 Widening of line, 

24 23 ,. ~ 02-6 0 13'1 0 1 40 "2 = 2'0 1 37 
~15 May 5 .. 6 33'0 6 51'7 6 1i2-1 8 (:4, 8'6 = 1-S 1 31 
liS 5 .. No P_ Ts. 11 22'8 11 23-3 12 03 3'0 = 1'5 0 41 
27 6 .. 11 44,'8 .. ,- 12 09 -- 0 24 Wid~ning of line, 
28 11 " 

13 07'8 13 10'S 13 Jl-9 13 27 0'4,= 0-2 0 19 
'9 16 .. 8 fiS-7 9 27'4 II 32-5 lO 56 1'1 -= 0 0 1 59 
ao 20 .. 7 51-4 7 58'0 8 00'0 ,- O'S = 0'4 -, .. .. 08'6 8 52 1'0=0-5 1 01 
31 June 3 .. 15 59'7 16 07'8 16 08-0 16 46 Z'4= 1'2 0 '6 
32 30 ., 2 27'4 2 31'0 2 32-2 2 5L 0'0= 0-2 0 2' 
33 July 13 ., 21 46'6 21 48'6 21 50-1 211 IS 0'6 = (I'a 0 31 
34 20 , . 12 38'2 -- .. 12 48 .. 0 10 Widening of line. 
36 26 .. 16 12'0 16 20-8 16 22'3 16 62 2'0 = 1'0 0 40 
36 26 .. 17 27-4 17 34-2 17 16'1 13 03 1'6 = O'S 0 36 

·37 Aug. 4, -, 14 29'7 ,. .. 16 47 -- 1 17 Widening of line. 
38 12 .. 16 01'7 .. .. 17 18 ., 1 16 Widening of line_ 
39 12 .. 18 56-0 111 16-0 19 51'0 19 65 1'0 = 0'0 0 oil 
40 17 .. 11 02'8 11 35-1 11 38-2 13 17 2-5 = I-I 2 H-
41 20 .. 9 ti3'7 10 06'6 10 09-1 11 2S 2'6 = 1'1 1 34 
42 22 .. 12 12'5 .. 12 17-2 12 29 .. 0 17 Widening of line. 
4.3 22 .. 19 33'6 -. .. 19 iiI .. 0 17 Widening of line. 
44 Sept, 9 '- 6 54'6 -- .. 7 16 .. 0 21 Widening of line. 

- 41i II .. 20 42'3 . ' .. 20 fi1 ., 0 09 Widenil'l g of line_ 
45 ... 21 .. 6 01'0 -' 7 58 '- 1 57 Widllniug of line. 
46 23 -- 7 09'0 7 13'1 "I 16-1 8 10 4'1 = 1'8 1 01 
47 26 '- 6 46'3 6 08'4 6 09-6 6 37 O~= 0-2 0 51 

4S] 
28 ., 

I 
/} 41'6 6 53'0 CI 56·6 7 10 0'6 = 0-3 0 2S 

49 Oct. 13 .. 5 44-2 6 38'6 6 42-2 7 Ii &3 = 0'1 1 84 
50 14 .. 15 37'7 15 41'8 15 '44'9 15 49 1'0 = 0'6 0 11 
01 20 .. 2 49'0 8 08'0 8 10'9 3 47 1)'6= 0'3 0 57 
62 24 · . 21 26-4 21 2N 22 01'6 2! 16 0'7 = o-s 0 50 Punjab, Biml9.. 
62 ... Nov. 2 .. IS IS'2 ? 5 27'1 7 10 40= 1-7 1 52 l)heet cut (i 

20m. 
52B 2 .. 7 28'0 7 80'5 7 az'o 7 67 1'1 = 0-0 0 2$1 
63 6 .. 7 23-' 7 54'6 7 69'7 8 56 0-6 = 0'2 1 a3 
64 6 · . ]4 15'1? l4, 38'2 14 39'! 16 07 0-7 = 0'3 0 52 
55 9 · , 16 26'4 .. 16 35-1 16 63 .. n 27 Widening of line. 
56 11 .. ]8 26'2 13 45'8 13 47'4 14, 61 4'0 = 1-7 1 25 
67 12 .. 16 44-4 16 48'5 16 50'6 16 59 0'7 = 0-3 0 15 
58 12 .. 22 00'8 22 06'4 22 09-0 22 21 0-9=0'4 -0 20 
69 Iii .. 1 47'4 1 56'6 1 68-1 ~ 14 0'6= O-S 0 27 
60 23 .. 12 51'7 13 20'3 13 22'S 13 35 0'6= 0'8 () 36 
61 26 .. 3 OS'6 .. .. 3 111 0 10 Widening of line. 
62 Dec_ I .. 3 08-8 3 11-9 3 U'4: S 27 0-6 = O-S 0 18 
CIS 12 · . 12 59'9 18 04'5 13 10'5 14 25 6'0 = 2-3 1 25 
64 12 .. 19 07'4 19 26-4 19 26'8 19 lig \1-5=0'2 0 52 
Cl6 18 .. 15 42'1) 16 49'6 15 62'7 17 07 8'6 = 1-7 1 24 
66 22 .. 3 0~,7 .. .. 3 23 .. 0 IS Wideniug of line 

67 Z8 .. 4 29'4 4 586 5 00-4 7 28 s-O = 1'4 2 04 Messina; shea t 
cut 5h 44m, 
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Appendix IV. 

KO'DAXX.AlUL Mean HOUl'Iy Bright Sunshine for the yeaI' 1908. 

I 

\~F:r-;;·~0-~:~~~I~;~~R;"1711H8 Month. Remarks_ 

I I I! i: \ 
• _! 0'151 i)'73 i 0-79 0-86 0'83 i 0-87 i 0'83 0-73 0-61 0-6B 0-53 0-07 

, I j I 
I '09, -73, '89 -90 '85 -so I -79 -70 -72 -65 -52 '18 

•• t I I f I 

..! -:5 I -85 I '89 '92! '91 -83 '76 '66 -liO -48 -4,2 'a1 

-
.r.n~· .. 
Februarr .. 
Ilt.xoh .. 

_. I '21: -so i '93 -95 I '97 -Pli! '87 'S3 71 '56 '60 -20 

i I I 
_. I -19; -65 I -90 -97! '93 '84 ~ '74 '62 '49 '35 '3li ,13 

i '12 j '38; 'liB i-59: '571 '49; '38' '33 '39 '22 '21 -10 ' 

:: '06! -26: '41! '45! '39 I '31 '20 '16 '09 '07l '02 _ , I 
,_ '17 i '59l '71 i '70 i '731 '70 '54, '32 '25 '15 I '09 •• 

.. 'OIl '38 1 -631 -66 I -69 jl -54 I '39 '23 '13 -10 '17 -06 

,_ "I -32 I '49 \. 'U '35 -42 '31 '21 '23 -21 '16 I '04 

, • '08 I' '56 1 '83:1 '84 -82 I '81 '67 '62 '67\ -36 -27! -05 
1 1 I 

_. 1 '07 \ '01: ''72 '86 'S6 '861 '89 '85 'SO '10 '46 I '04 

., :-;:llYO:6S"\0:73/ 0'16 \ 0'78 _ O'7~_ 0'6~. 0~52 0.46:10:37 o:a110:0;-
-------

April •• .. 
Ka.y .. .. 
lune _. .. 
July .. , . 
August .. 
Sept6m.ber -. 
OctQber .. 
Nonmher ._ 

Deeembel.' " 

Yean 

Appendix V" 

NUMBBB. of days in each month on which the Nilgiris_were visible in 1908. 

-.-----.---------------~----~----~----~--~--.-----~-----

I ______ M_on_~_-_____ l Very cl~r_. -,;1 __ V_iS_ib,~l&,-' ---TI J_U_st_'VU!_'_ib_le_'+-I_T_~_P8_i~_J:_,Y~I_T_O_tal._ 
1 10 I 

FebrllIIoTY •• •• .. •• 8 1 

6 

3 

I) 

S 

8 

1 

18 

1t 

16 Mareh 

J.pri.l 

Nay .. 

.TUM ._ 

J-a1y ., 

!i'OHIDber •• 

Total 

I) 

3 

2 

II 

3 

3 

, 
1 

2 

7· 

4: 

8 

2 

3 

o 

'1 

II 

18 

10 

16 

.. j 18 4 5 1 ;8 

4 2 ' 7· _ _ 13 

..I.. a 8 1 U 

•• 1 \I '1 '2 :I 21 
l--------~ _________ I--__ _ 

"j oZ. 60 "51 1ll 1'15 
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Appendix VIII. 

A.BSTBA.CT of the mea.n meteorological condition of Madra.s in the year 1908 oompa.red with the 
average of past years. 

Mean vailles of 

Iduoed 'l.tmospherio pressure .• 

1m perature of air 

Do. of evaporation 

'l'centage of humidity 

'eatest solar heat in lIao«o 

udmum in shade 

mimum in shade 

Do. on grass 

.Wall in inches on 88 days 

Ineral direction of wind 

ily velocity in miles •• 

rcentage o:f oloudy sky 

Do. of bright sunshine •• 

··1 
.. I 

1908. I Difference from I Average. 

29'857 0'007 below. 29'864: 

81'5 0" above. 81'1 

75'7 

75 

134'0 

91'5 

7""7 

5,5'97 

S.E. 

130 

44 

48'7 

" .. 
5'7 below. 

0'7 above. 

Same 88 

0'6 above. 

6'96 " 

Sa.mell.8 

U below. 

5 

97 " 

74,'0 

72 

139'7 

90'8 

74,'7 

71'9 

4,9'02 

S.E. 

111 

4,9-

58'4, 

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

From 1 Hours.j IDles. I From jHours·llIfiles. I From jHoars.\ Miles. I From !Hourll.! Miles. 

t>yE ... 

N.E. 

E. byN ... 

E. .• 

E. byE. 

N.E. 

byN ... 

102 

321 

324, 

464 

237 

285 

177 

167 

64:6 East 

1,798 E. by S. •• 

1,938 E.S.E. •• 

3,320 S.E. by E. 

1,602 S.E. .• 

1,582" B.E. by S. 

915 S.S.E. 

1,064 S. by E. ., 

178 

286 

326 

264 

fiG6 

610 

4:63 

34,2 I 
I 

872 Boath 

1,128 S. by W ••• 

1,368 S.S.W. . . 

1,377 S.W. by S. 

3,34,2 S.w. 

I 
266 1 
282 I 

272 I 
173 

165 

4.528 S.W. bY' W. 176 

3,020 W.S.W ••. 

1,855 W. by S ..• 
291 1 274 

I I 
1,608 West • 'jl 
1,~70 W. by N .•• 

1,480 I W.N .W ... I 
698 i N.W. by w.1 

I I 
8331 N.W. "I 
862 i N.W. by N.I 

1,621 ! N.N.W ... 
I 

1,701 ) N. hy W ... 

331 

150 

117 

fi4, 

53 

60 

106 

187 

2,630 

1,114: 

819 

S6T 

34:() 

297 

600 

998 

There were 786 calm hours during the year. The resultant corresponding to the abOT$ 

umbers is represented by a S.E. wind, blowing with a uniform da.ily velocity of 27 milea. 
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Appendix XII. 

MADRAS OBSERVATORY.-Wind, cloud, and bright sunshine, 1908. 
- , 

I i I 
I 

Wind resultant. ! CIOl1ds (O-lO). I Bright $I1DBhine. 
I 

I 

I ; 
----- -- ---,- --

MQnth, I I I 

I I I 
I 

i I Greateet ! I j j AV4Inge number 
Velocity. Direction. ; 8 H. 

i 
III H. 

I 
16 H. 20H. : Mean. I per of houri 

I 

I 
! da.y. ! in a 

I I I ! day. 
1 J I l 

I 
11 

I I 

MILES. I 
; HOns. \ 

88 E.N.E. I 3'5 .!-O 
I 

JlLnua.-cy .. .. .. .. 2'0 2'1 2'9 : 7'.'.1 9'3 
I 

February .. .. .. 68 E. 2'7 3'0 2'6 20 2'6 
I 

8'1 9'8 

( 

March . . .. .. . . 83 S.E. 2'8 3'. , 2'6 1'9 2'7 I 7'6 9'$ 

.April . . . . .. .. 14,6 S.S.E. 4'0 3'0 ] 'S l';l 2'6 ,., n·t) 

May ,. .. .. .. 162 S. byE. 3·e 3'4 3'8 3" 3'0 e·e 8'i 

Jl1ne .. .. ' , .. 98 S,W. 6'0 0'6 6'3 CI'Z 6'0 

I 
"f, N 

Jaly 101 S.W.byW. 7'6 "3 7'5 7'7 7'6 2'6 7'6 .. .. .. .. I 

I August .. .. .. .. 45 S.W. byS. 6'0 6'3 N 0'$ 8'6 3'2 8'7 

I Septeru ber .. .. 42 S.W. byS. 6'S Hi 5'9 5-l 5'7 "11 t·, .. 
October •• .. .. .. 29 E. byN. 4'1 4'5 0'6 H 4,'8 5'7 I 10'4: 

November .. .. .. 111 N. byE, S'7 4'4 H 3-l 4'0 6'2 g'$ 

December .. .. .. 172 N.E. byN. 4'4 4'S 4,'0 3'8 4'4 ,6'6 8'3 

--------------- --'-----
Annual .. 27 S.E. 4'S 4" 4'5 3'9 4'4 Ii" .. 
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