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KODAIKANAL AND MADRAS OBSERV ATORIES. 

I.-REPORT OF THE KODAIKANAL OBSERVArrORY 
FOR THE YEAR 1915. 

Staff.-The staff of the observatory on December 31, 1915, was as follows:-
Director J. Evershed, P.R.S • 
.Assistant Director T. Royds, D.Se. 
First Assistant S. Sitararoa Ayyar, B.A. 
Second Assistant G. Nagaraja Ayyar. 
Third Assistant A. A. Narayana Ayyar, B.A.. 
Fourth Assistant S. Bala.sundaram Ayys.r. 
Writer L. N. Krishnaswami Ayya.r. 
Photographic Assistant R. Krishna Ayyar. 

The Director-General of Observatories, Dr. Gilbert T. Walker, represented 
to Government the desirability of a second expedition to Kashmir wit.h a larger 
and more complete instrumental equipment than had been taken in 1914. His 
efforts and the representations made by Professor H. H. rrurner of Oxford 
University Observatory resulted in sanotion being aocorded to the proposal, and 
a sum of Rs. 5,600 was granted to defray expenses. 

The Director accompanied by the First Assistant and the Photographic-. 
Assistant left Kodaikanal on July 6 for Kashmir and arrived at Srinagar OIl' 

July 15. A pre.liminary account of the work of the expedition up to the end of the; 
year is given in section 10. 

The .Assistant Director returned from combined leave on May 30. 
The subordinate staff consists of a book-binder, an assistant book-binder, a 

mechanic, five peons, a boy peon for the dark room and two lascars. 
2. Dist1'ibution of Iworlr..-Until the departure of the Kashmir Expedition 

the distribution of work was as follows. The Director and the Assistant Director 
had charge of the two spectroheliographs and the large grating spectrograph. 
The First, Second and Third Assistants were in charge of the work with the 
Cooke equntoria.l (spectroscopic), the Lerebour and Secretan equatorial (visual 
and photographic) and the transit instrument. They had also to do the astrono
micnl computing, the preparation of the observations for the press and the measure
ment of spectrum plates. The 'l'hird Assistant had charge of the seismometer and 
clock comparisons. The meteorological work was done by the Fourth ..Assistant and 
the Writer. The Fourth Assistant also assisted in the prepal'ation of observa
tions for the press. The Writer was responsible for the accounts, correspondence ' 
and all office records. The Photographic Assistant had charge of the photogt"aphio 
developing, printing, etc. 

When the Kashmir Expedition left in July the work had to be redistributed 
among the assistants remaining in- Kodaikanal. The Assistant Director took 
charge of the spectroheliograph a.nd the large grating spectrograph. 1'he Second 
and Third Assistants had the First Assistant's duties divided between them. The 
visual and photographic work with ·the Lerebour and Secretan equatorial was 
discontinued for the duration of the Kashmir Expedition. The Fourth Assistant 
took a portion of the Photographic Assistant's work being relieved by the Writer 
of some of his meteorological duties. The staff at Kodaikan:tl have undertaken 
these extra duties with commendable loyalty. 

~ 
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3. B'lhilding.'t and grounds.-The buildings and grounds and fire lines have been 
kept in good order. .A. small grass fire originating within the grounds occurred on 
December 23, but no damage was done oxoept one pine tree burnt. 

Estimates for reroofing the speotroheliograph building and the glazed verandah 
are in preparation. 

4. Instrumentll.-The following ~re the principal instruments belonging to 
the observatory, or in. use, at the present time :-

Six-inch Cooke equatorial. 
Six-inch Lerebour and Secretan equatorial remounted by Grubb, with a. five·inoh Grubb 

portrait lens attached. The Lerebour a,nd Secretan object glass has been replaced by a Oooke 
photo-visual lens of the same aperture and the instrument has been adapted for direct solar 
photography in addition to visual. work. 

Spectrograph I.-This with the ll-inch polar siderostai has been dismounted and a llew 
spectrograph £o::d by the 12-inch Foucault siderostat from Pooua is under construction. 

Spectrograph II-consisting of a collimator of 7 feet focms and camera of 14 feet focus 
placed at an angle of 60° with the former. Plane gratings of 31 inches or 5 inches ruled 
surface are used, and the slit is provided with va.rious devices for the direct comparison of' 
spectra. from different sonrces, aud for rotating the solar image. 

Spectroheliograph-with 18-inch siderostat and 12-inch Cooke photo-visual lens of 20 feet 
focus, by the Cambridge Scientific Instrument Company. 

An a,uxiliary speotroheHograph attached to the above, made in the Observatory workshop. 
Six-inch transit instrumen~ and ba\'rel chronograph, formerly the property of the Survey 

of India. 
Theodolite, 6-inch-Oooke • 
.sextant. 
Evershed spectroscope with three prisms, for prominence and sunspot work, by Hilger. 
:MeaI! time clock, Kullberg 6326. 

Do. Shelton. 
Mean tim~ chronometer, Kullberg 6299. 
Sidereal chronom~ter, Kullberg 6134. 
Ta.pe chronograph, Fuess. 
Two micrometers for measuring spectrum photographs, Hilger. 
Hartmann photometer. 
Dividing engine, Cambridge Scientific Instrument Compa.ny, Limited. 
M.ilne horizontal pendulum seismograph. 
Induotion coil with necessary adj uncts. 
Small polar siderostat. 
U niversa 1 instru ment. 
Oomplete set of meteorological iustruments, including a Richard thermogra.ph and 

barograph a.nd a nephoscope. 
A high class screw cutting turning lathe, by Messrs. Cooke & Sons. 
Angstrom pyrheliometer. 
An 18-inch concave mirror by Henry of Paris belonging to the Direotor is mounted in 

the speutroheliograph room for general speotrum work. 

The instruments received from the Takhtasinghji Observatory at Poona 
include the following :-

Twenty-inch reflecting telescope, by Common. 
Six-inch Cooke photo-visual telescope with equatorial mOtlnting. 
Two prisms of 6 inches apertuxe for use with the a.bove. 
Twelve-inch Oooke siderostat. 
Eight-inoh horizontal telescope. 
Large grating spectrosoope, by Hilger. 
An ultra-violet spectrograph, by Grubb. 
Sidereal clock, Cooke. 
Mean time chronometer, Frodsham No. 3476. 
One microm.eter for measuring spectrum photographs, Hilger. 

The Observatory is greatly indebted to His Highness the Nizam's Government 
and to the Djrector of the Nizamiah Observatory for the loan of the following 
lenses received in January:-

A 15-inoh lens, a 12-inch lens, a 7-inch lens, all by Grubb, and a 4-inch photovisuallens, 
by Oooke. 

A large spectroheliograph for photographing solar images up to 4i inches 
diameter wa.s partly constructed in the Observatory workshop and afterwards 
erected and completed at Srinagar, Kashmir. 
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OBSERVATIONS. 

(a) SOLAR PHYSWS. 

6. The following table gives the number of observations made at Kodaikanal 
during eacb month of the year :-
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E 30 28 31 80 31 26 20 26 25 80 25 23 325 
I , 

A = disc examined. B = spot spectrum observed. 0 = prominences photographed. 
D = photoheIiograms taken. E = spectroheliograms taken. 

Although more observations than in normal years were marle in October, the 
year on the whole was not more favourable than previous years. 

6. Photoneliograph.-Photographs were obtained at Kodaikanal on 168 'days 
up to June 19. The photoheliograph was dismounted on that date, the photo
visual object glass and other optical parts being required for work in Kashmir. 

7. Speotroheli,)graph.-·Monochromatic pl1otographs of the sun's disc in "K" 
light were taken on 325 days a11d prominence plates on 284 days. The autocolli
mating spectroheliograph was in use with the Michelson grating throughout the 
year and photographs of Ha markings were obtained on 208 days. 

Duplicates of the disc photographs in "K" light have been sent to th& 
Cambridge Observatory for measurement. 

8. G1'ating Spectrograph.-An exceptionally fine series of spot spectra wag, 
obtained, using the new Anderson grating. In these the exposure times were 
r@duced to from two to fifteen seconds only, and the limits of the penumbrae and 
other details are well shown. New and interesting features in the radial motion 
displacement are shown, and Some of the plates give evidence of motion at right 
angles to the radial movement, perhaps indicating rotation of the spot. 

A series of fourth order solar spectra in the Hand K region was secured for 
study of the change of wave-length of certain iron line8 between the centre of the 
disc and the limb. ..A. beautiful series of third order spectra in the green region, 
of limbs and centre of the disc, was secured for study of limb shifts and solar 
rotation shifts. A series of spectra of general sunlight with iron arc comparison 
was also photographed for the purpose of comparing the shifts obtained with 
those observed at the centre of the sun's disc. This last is of importance, in 
connection with a proposed research of the wave-lengths of the solar lines reflected 
from Venus when the pla:r;tet receives light from a hemispbere of tht;l sun turned 
90 0 or more from the earth. If the general shift of the solar lines all over the 
disc is due to a movement of recession from the earth, this shift would not be 
observed in the Venus spectrum, after allowing for the effect of the orbital motion 
of the planet, and there would be a difference of wave-length in the lines of 
ordinary day light and light derived from another face of the sun. If this differ· 
ence does not exist, the shift of the solar lines tpwards red must be ascribed to 
some cause other than motion in the line of sight. 

The measurement of the various series of spectra obtained has not been 
completed, owing to the pressure of work in connection with the Kashmir expedi· 
tion, except in the case of the fourth order Hand K spectra, and the investigation 
of the change of wave-length in passing from the centre of the sun's disc to the 
limb was being prepared for the press at the close of the year. 

2~A 
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The spectrogl'aph has also been employed by the Assistant Director who has 
determinAd the displacementfl at the centre of the sun's disc and at the limb of the 
lines of nickel and titanium; the results of this work will shortly be ready for 
the press. He has also continued experiments with the electrio arc to elucidate 
the density effect: the result of these is to show that the displacements observed 
are not a pole effect, but that a source of light where the density is under better 
control than in the arc is necessary for the effective study of the phenomenon. 

9. 6·inch 0007ee equatorial and speclro8cope.-This has been employed 
exclusively for spectrum observations, attention being concentrated on phenomena 
which cannot readily be photographed, such as metallic prominences, temporary 
eruptions, and displaceJrulnts of the hydrogen lines both on the sun's disc and at 
the limb. The position angles of a few definitely marked prominences are also 
determined for the purpose of checking the correctness of the angles measured on 
the photographs; these depend on a fllndamental angle computed from the hour 
angle of the sun at the time a photograph is taken, and errors which would 
otherwise pass unnoticed may arise in the computation or in the entry of the 
time. 

10. Observations in Kashmir.-The months of July, August and September 
were mainly occupied in ereoting and adjusting tJle large spectroheliograph, the 
siderostat, and moving object-glasses. In addition a 6-ineh Cooke equatorial 
telescope was erected, and a small grating spectroscope was constructed for 
attachment to the equatorial for the observation of prominences. 'rhe adjustment 
of t~e equatorial was completed, and spectroscopic observations were begun, on 
August 8. The apectroheliograph was practically completed early in September, 
the first photograph being taken on September 9. From this date until the 
end of the year, H or K spectroheliograms were taken on all clear days, viz., on 
'2() days in September, 26 days in October, 29 days in November, and 18 days in 
:Deeember. The photographs in December were interrupted for many days by 
~moke from extensive forest fires, induced by the excessive drought. 

The weather throughout the summer and the early autumn had been exceed
ingly dry: October had less than half the normal rainfall, and November and 
December were rainless, excepting a light fall of snow on December 15. These 
conditions are very a'bnormal in the valley, and resulted in great desiccation of 
the f:loil, grass and other vegetation being completely withered up. . This parched 
condition of the valley and the surrounding hills, and the gre9.t heat developed 
by the Bun on the ground, appear to have affected. the seeing unfavourably. The 
quality of the solar definition was however good during July, August and Sep
tember; in October and November the increasing dryness and the decreasing 
altitude of the sun had a marked effect detrimental to the quality of the spectro .. 
heliograms. It may be noted that in the earlier months the best results were 
obtained in the afternoon, which agrees with our experience during the spring 
expedition of 1914; later, in November and December, the best photographs were 
obtained early in the day. 

On the whole, the results are less good than had been anticipated from the 
previo\1s experience. It is however of interest to learn that abundant moisture in 
the valley is a most important factor in producing good solar 'definition. 

The visual observations of the prominences bear out in general the conclusions 
derived from the spectroheliograms. During the three months August-September .. 
October, tb,e conditions for this work were almost ideal: there was excellent 
contrast in the Ha line, due to the purity of the sky, and the definition was good 
at all hours of the day. During November the conditions were somewhat less 
good, although still superior to the average at Kodaikanal. In December there 
was much cloud, and the seeing was generally less good than in November. The 
first assistant, S. Sitarama Ayyar, had charge of these observat,ions, and he was able 
,to secure a very complete set of prominence drawings. In the four months 
August 8 to Decemher 13 only four days were missed, owing to cloud; after 

,December 13 observations were interrupted by a snow-storm and thick clouds, yet 
the rAcord for December, owing to his zeal, is 20 days' o'bservation. Sit,arama. 
Ayyar's work has been incorporated with the Kodaikanal prominence observations 
for the half-year ending Decem~er 31. 



5 

IndependeDt observations of the definition of an 8-inch solar image were: 
made daily by Mrs. Evershed, froOl the date of arrival at Srinag$lr. Bel' report 
shows a general mean of 3! on a scale in which 5 represents no appreciable tremor 
in the 8-inch image. 'rhe definition during t,he first half of the period shows 
slightly better (3'4), and the last half slightly worse (3'1) than the mean. AIRo 
in the earlier mo.oths the midday and afternoon seeing was'slightly better than 
the morning, but later tl,e par'lier hours were best. The uniformity of the seeing 
is the most remarka.ble feature: it was very rarely of the best qualit.y, and never 
of the wo~st, and there was but little change at different hours of the day, 

It should be mentioned that in the photographic work Mr, Krishna Ayyar 
rendered -e:x:cellent service throughout, In the long series of difficulties and 
disappointments incidental to the initial working of the speotrohp1iograph~ 
Krishna Ayyar maintained a cheflrfnl optimism. Only those who have had 
experience of this instrument can appreciate the disheartening nature of these 
difficulti es. 

Summary of Sunspot and Prominence Observations, 

11. Bztnspols.-The following table shows the monthly numbers of new groups 
observed at. KodRikanal, the mean daily numbers of spots visible and the distri .. 
bution between the northern and sonthern hemispheres :-
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14 18 14 17 I 12 17 19 15 198 
I 

S'l I Daily number ... ... 2'4 3'3 I 3'7 3-1 , 3-2 3'0 0"5 3-0 3'2 3'2 3'1 3'2 I 

North --, -.. ..- 15 101 12 7 10 8 6 10 5 13 12 6 114-
I 

South -, ... . . 3 8\ 6 11 4 10 8 7 7 4 7 9 84 

Equator ... , I ... ... .. , 
I 

... ... -.. .., ... '" .., ... . .. .., 
, , 

There is again a marked increase in spot activity comparAd with last year in 
accordance with the usnal progress of a new spot cyde, The daily number of 
spots in each month ha,s been fairly con'3tant since January. 

For the first time since 1906 there has been a preponderanoe of spots in the 
north8rn hemisphere, 

12, ProminenceJ:.-The increase in solar activity during 1915 is more marked 
in prominence arp3S than in Fmnspots. The mean areas obtained from the photo
graphs for 1915 and those of 1914 for comparison are given in the table below :-

Mean daily Profile a1'el18 of P1'omil1ences in. square 'tn'inuies of arc. 

r 

1914, 1915_ 

I North 1'50 2'60 
I South h30 2'68 
I -----
I Total 3'10 5'28 
I 
I 

There is only a slight p ... epondera~ce in the southern hemisphere. The 
zone of greatest activity is again between latitudes 450 antI 600 , 

Metallic prominences have also been more frequently observed thl1n in 1914; 
fort.y~five were recorded as against seventeen last year. 

3 
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There has also been an increase, on the whole, in the number of displacements 
in prominences at the limb though fewer than would have been expected were 
seen in the second half of the year. 

13. Solar Radiation.-Observations with the Angstrom pyrheliometer were 
made near noon whe;t the '"'meteorological conditions were favourable. 

(b) OTHER OBSEBVA.TJONS. 

1-1. ~Time.-'Ihe error of the standard olook is usually determined by reference 
to the 16-hour signa.l from the Madras Observatory. rrhis is rendered possible by 
the courtesy of the Telegraph Department which permits the Madras wire to be 
joined through to this observatory. The signal is received with accuracy on most 
days and all failures are at once reported to the officer in charge of tIle rrrichino_ 
poly division. 

15. MetelJ'fology.-Eye observations are made at 8\ 10\ and 1611 looal mean 
time as in former years. The Richard thermograph (wet and dry bulb) and 
barograph, thtl Beckley anemograph and the sunshine recorder also continue in 
use. The hourly readmgs from the barograms, thermograms, and sunshine records 
are now tabulated at the Calcutta Meteorological Office and, the anemograms at 
the Madras Observatory which also frepares the 8h registers from readings taken 
here. The preparation of the 10 and 16h registers is done in the Calcutta 
Meteorological Office. THe wind velocity and direction are observed at 8\ lOb 
and 16h as usual from the Robinson anemometer a.nd f~ wind vane. 

Cloud observations with the nephoscope have been made three times a day 
and the resu~ts transmitted monthly to the Agra Aerological Observatory. 

Pressure.-The average preseure for the year was in excess of the normal by 
0-012 inoh. The mean mOll~hly pressure was in excess in all the months except in 
September, October, and N0vember. The greatest excess was in Ma.rch by 0·049 
inch and the greatest defect was in November by 0'020 inch. 

Temperature.-The monthly mean temperature as well as the mean maximum 
was above norma.} in all the months. The annual mean temperature was in excess 
by 3°'0 and the annual" mean maximum by 2°'0. The monthly mean minimum 
temperature was also in excess in all the months except in .April and in December. 
The greatest deviation was an excess of 2°'8 oV'ernormal in November. The mean 
gun maximum was in excess throughout the year. 

Humidity.-rrhe annual mean humidity was in defect of the normal by on1y 
·one per cent. The greatest deviations were an excess of 6 per cent in November 
.and a defect of 10 per cellt in Ma.y. 

Rainfall.-The total rainfall for the year wa.s 5'85 inches below normal and 
the number of rainy days was less by six. The month of October which normally 
has 'the heaviest ra~nfall was in defect by 6'3\) inohes, owing to the lateness of the 
North-East Monsoon. 

. JiVind.-. The wind velooity was in defect throughout the year and the average 
dally velOCIty was less than the normal by 53 miles. The mean wind direction for 
the year differed from the normal by two points to the west, mostly due to the 
south by west wind prevailing in October. 

'Pranspa.reno·y of the atmosphere.-The transparency of the lower atmosphere 
as judged by the visibility of the Nilgiris, about 100 miles distant Was greater than 
either in HH3 or 1914. rihere were 129 days when the Nilgiris were visible as 
.against 93 days in 1913 and 95 days in 1914. 

aloud ancl Sunshine.-. The mean amount of clear sky was only one per cent 
less than normal; but curIOusly there was an exoess of 374 hours or 18 'per cent 
·of bright suns hine. ' 

16. 8eismology.-::;eventy-t.wo earthquak.es were recorded on the Milne hon
.'Zontal pendulum, as against sixty last yeat" Details of the records are given in 
.Appendix 1. 

17. Library.-One hundred and thirty volumes were bound during the year. 
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18. Publication8.-Four Bulletins, with the following titles were published 
during the year :-

No. XLV.-Summary of promineuce obaervations for the second half of 1914, by 
J. Evershed, F.R.S. 

No. XLVI.-The displaoements of the enhanoed lines of iron at the Centre of the 
Sun's Disc, by J. Evershed, F.R.S., and A. A. Narayana Ayyar, B.A. 

No. XLVII.-Summary of prominenoe observations for the first half of 1915, by 
T. Royds, D.Se. 

XLVIII.--:-Anomalous diRpersion in the Sun, by T. Royds, D.so. 

The following contribution was made in addition to the above :-
tt Note on the atmospheric conaitions required for astronomical observatioDs," by J. 

Evershed, F.R.S. Publioations of the Astronomical Society of the Pacifio, Volume '2.7, page 
179, 1915. . 

19. General.-The Director-General of Observatories inspected the Kodaika
nal Observatory in January. 

THE OBSERVATORY, KODAIKANAL, 

28th January 1916. 
J. EVERSHED, 

Dzreci01', Kodaikanal and Madras Observatories. 
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n.-REPORT OF THE MADRAS OBSERVATORY FOR THE 
YEAR 1915. 

Staff.-The staff at the Obser"Vatory on Deoember 31, 1915, was as follows:-
Deputy Direotor R. Ll. Jones. 
Computer ~. Solomon Pillai. . 
First Assistant ... .., O. Oh.engalvaraya Mudaliyar~ 
Second Assistant ... E. Raruanujam Pillai. 

Mr. C. Chengalvaraya M udaliyar was absent on pl'i"Vilege leave for two months 
from 8th June 1915, when Mr. V. Duraiswami Ayyar of the Meteorological Office 
acted for him. Mr. E. Ramanujam Pillai was absent on privilegA leave for two 
months from 1st September 1915, when Mr. P. R. Chidambararu Ayyar of the 
Meteorological Office acted for him. 

2. Time Se1'vi/:e.-N 0 change was made during the year. The time gun at 
Fort St. Georgtl failed on 2:t occasions out of 730, giving a percentage of success 
of 97. The semaphore at the Port 0 ffice failed on five occasions. 0 n two of these 
days it was correctly dropped at 2 P.M. It was dropped correctly at 1 P.M. on all 
other days. None of the failures were due to faults at the Observatory. The 
4 P.M. roll of signnls was sent and received at the Oentral Telegraph Office, for 
-distribution over India, correctly on every day. 

3. Meteorological Ubse~·'Vation8.-Meteorological observations were carried on 
.as in former years, and the registers are kept posted un to date. Extra observa
tions were taken for storm warning purposes and -telegrams sent to Oalcutta on 
70 occa.sions. 

4. Build'inys.-Repairs to the office and quarters "Were carried out during the 
year. The construction of the subsoil drain round the obset'vatory sanctioned in 
the previous year was commenced towards the end of the year and is nearing 
-completion. '1'he const~uction was undertaken too late in the year for us to see 
if it will be effective in stopping the large "Variations in level which ha"Ve been 
_referred to in previous reports. 

D. InsM·uw-nt8.-The following is a list of the instruments at the Observa~ 
tory on 31st December 1915:-

(a) A8tronomical. 

Eight-inoh Equatorial Telescope-Troughton & Simms. 
Sidereal clock-Haswall. 

Do. Dent, No. 1408. 
Do. S. RieHer, No. 61. 

Mean 1'ime clock-J. H. .Agar Baugh, No. 105. 
Do. with galvanometer-Shepherd & Sons. 

Meridian circle-'l'roughton & Simms. 
Portable transit instrument-Dolland. 
Portable telescope with stand. 
~ape ohl'onograph-R. Fuess. 
Relay for use with. the Ohronograp~-Siemens. 

(b) Meteorological. 

Richard's Barograph-No. 10, L. Casella. 
Do. Thermograph-No. 29637, L. Oasena. 

Beckley's Anemograph-Adie. 
Sunshine Recorder'-:"No. 149, L. Casella. 
NephoscolJe-Mons Jules Daboseq & Ph. Pellin. 
Barometer, ~ortin's-No. 1771, L. Casella.. 

D(l. do. No. 725, L. Casella. (spare). 
Do. do. No. 1420, L. Casella lspare). 
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:Dry bulb thermometer-No. 94221~ L. Casella. 
Do. do. No. B8nS7, Negretti and Zambra (spare). 

Wet do. No. 94219, L. Casella. 
Do. do. No. 38037, Negretti and Zambra (spa.re). 

Dry Maximum thermometer-No. 858], Negretti and Zambra. 
Dry Minimum thermometer-No. 69017, L. OaseUa.. 
Wet do. No. 91753, Negretti and Zambra. 
Sun Maximum thermometer-No. 127618, Negretti and Zambra.. 
Grass Minimum thermometer-No, 3377, Negretti and Zambra. 
Rain.gauge (8" diameter) -No. 1042, Negretti and Zambra. 
Measure glass for above. 
Rain.gange (5" dia.meter). 
Measure glass lor above. 
Stop watch-No. A-S. 

The cord of the Mean Time Clock by Agar Baugh was renewed and Ohrono
meter by V. Kullberg No. 5394 was cleaned. The gun-firing appal'atus at the 
Fort was repaired during the year. 

1'he level of the transit instrument went through a series of large changes 
very similar to those observed in the previous five years. The recovery during 
-the rains was not complete, so that some permanent alteration in level is left at 
-the end of the year. 

6. Weather S·wmmary.-The following is a summary of the meteorological 
conditions at Madras during 1915 :-

P'l'e88ure.-Except in January, March, July and December when there was an 
excess, pressure was below normal throughout the year; the greatest excess was 
0'052 inch in March and the greatest defect was 0'073 inch in November. The 
highest pressure recorded was 30'140 inches on January 18 and the 10weRt 29'498 
inches on May 9. 

Temperatnfe.-The mean temperature of the air was above normal throughout 
the year. The maximum temperature in shade was normal in June, below 
.normal in January, July and September, and above in the other months. rrhe 
minim um in the shade and solar heat in vacuo were above normal throughout the 
sear. The highest shade temperature recorded was 107°·3 F. on May 12, ~O, 21 
,and 23, and the lowest 63°'8 F. on December 5. The highest Bun maximum was 
165°'7 E'. on August 23 and the lowest on grass was 60°'5 F. on December 5. 

Humidity.-The percentage of humidity was n9rmal in October, below normal 
.in May and December and above in the 1"emaining months. 

Wind.-'j'he wind velo(lity was in defect in all other' months except in 
January, when it was almost normal. This is largely due to change of exposure 
as explained in previous reports. The highest velocity was 314 miles on Novem
ber 21. The wind direction was normal or nearly normal in all months except in 
June, September, October and November, the mosb noticeable deviation being 8 
points south in October owing to the late arrival of the North.East Monsoon. 

Oloud.-The percentage of cloud was normal in November, above normal in 
~anual'y and February, and below in the remaining months. 

Sunshine.-Except in January, February and November when there was defect, 
:tbe percentage of bright sunshine was in excess over the normal throughout the 
year. The total number of hours of sunshine during the year was 244.4'9. 

Rainfall.-The rainfall in the year was above normal in January,. July, 
.september and November, nearly normal from February to April and below 
normal during the other months. 'rhe greatest excess was 8'72 inches in January 
:and the greatest defect 8'36 inches in October. The total fall for the year was 
56'61 inches on ~)2 days against an average of 49'02 inches. The most noticeable 
rainfall was 9'61 inches in January. Most of this rain fell during the 14th and 
15th of the month and was due to a depression which formed jn the south-west 
-of the Bay during the 13th. and 14th. This faU'of 9'61 inches is the highest ever 
recorded in January at Madras since 1813. The mon:;oon rainfall from October 15 
10 the end of the year was 21'60 inches against an average of 26'00 inches. '11 he 
greatest fall on any day' was 6'69 inches on J anllary 15. 

THE OBSERVATORY, MADRAS, R. LL. JONES, 

22nd Jamu~ry ]916. Deputy DireotM'. 
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appENDIX 1. 

ST.ATION-KOD.AIK.AN.AL OBSERVATORY. 

SEISMIC RECORDS. 

+ - 10° 13' 60" ,,= 77" 28' 00" h = 2 348 metres. BubsoiZ-Rook • 
.4ppa.rafu_Milne's Horizontal Pendulum Seismograph. 

1915. To r 1915. T. r 
"T;;2. T.s 

Janua.ry 15'n 3'4 July 18'6 2'4 
Februa.ry 181 2'7 A.ugust 18'7 2'6 
March 18'0 2'5 September '" 18'9 .2'4 
April ,79 2'5 O('tober 186 2'5 
May 18'0 2'5 November '" 18'1 .26 
June 1S'S 2'6 Deoember ... 17'9 '2'4 

I 
I A.MPLITtJDE (u). 
I Time Period. Distance 

No. Date. Phase, 
, 

AN.j 
I L::" RJ:MJ..RK:S. G.M.T, (Seo.) 

I I I AE. Az. (Km.) 
I 

I J I 

1915. H. H. 5. 

1 January· 4 .. , eP 0 07 12 ... ... ' .. ... .., Widening of line • F 0 18 240 ... . .. ... '" .. 
.2 4 ... eP 0 16 00 ... '" .. . . .. ... Widening. of line~ 

F 0 21 42 '" '" ... ... ... 
8 4 . " eP 0 30 80 ... ... .. ... .. . Widening of line • 

F 0 34 42 '" '" .. ." .. 
4 5 ... eP 14 48 00 ... ... '" ... ... 

eL 14 55 36 ... '" . .. .. 
M 15 04 54 ... ... 50 .. '" F 15 56 240 .. .. .. '" ... 

5 6-6 ... eF 23 35 54 .. .. . .. 
iL 23 41 11{ .. , ., . .. . .. ... 
M 0 00 ]8 '" ... 100 ... .., 
F 0 5U 80 '" .. ... 

i 
... ... 

6 8 .. , eP 9 56 42 ... '" .. .. . Widening of line • 
F 10 18 06 .. 

I 
'" ... '" .... ' 

'1 10 ... eP 1 09 12 ... .. .. , .. . .. Widening of line . 
F 1 16 42 ... ... ... ... 

8 11 ... eP 9 04 .86 ... I .. , ... .. . .. Widening of line • 
F 9 08 00 ... ... ... . .. 

9 17 eP 4 01 48 I I 
Widening of line. ... ... I '" ... I ... . .. 

F 4 04 54 ... " ... ! ... 
10 February 21 ... eP 5 45 48 ... ... '" ... Widening of line . F 5 51 42 · . '" .. '" ... 
11 21 ... P .. , .. , '" ... 

iL 15 0'1 06 .. ... ... .., 
:hi: 15 07 36 ... . .. 70 ... ... 
F 15 27 12 ... .. . .. ... .. . 

12 25 ... e'P 20 58 42 ... ... '" ., L.W not 'ver 
different In int-en 

I sityfrom P.TII. eL 21 31 30 ... .. '40 i .. ... 
M 21 86 54 .. .. .. , 

r 

F 22 55 06 ... ... '" ... ... 
18 28 ... eF '" .., ... '" .. , 

iL 19 14 54 ... ." .. , .. , ... 
M 19 32 18 ... ... 200 .. . ... 
F 20 38 12 ... ... ... .. . 

14 Maroh 8 ... eP 16 09 42 · . .. ... .. , I WidElning of line, r 16 28 86 ... '" '" ... 
15 10 , .. eP 1 16 24 ... . . .. .. . .. , Wiilening of line • F 1 27 12 · .. ... ... . .. .. . 
16 12 ... eP 15 08 12 ... I .., .. . ... ... 

eL 15 07 06 ... . .. '" ... ... 
111 15 15 48 ... 1 ... 100 .. , 
F 16 05 48 ... ... ... ... . . 

1'1 17 ... iP 19 02 54 ... ... .. ... { , .. Winening of line. 
F HI 18 00 ... ... 

I 
... 

18 18 ... eP 2 08 00 ... ... ... -. .. ' Hour mark hroad: 

l Probo.bly a. W.r... 
I 

superposed on it. 

• Tbe inatl'11Illent was not working sa.tisfaotorily during the month. From Jannary 13th to Febl'UlU'Y 5th it 1I'as· 
upder repairs and during this period reoord was obtained only On Janua.ry 17th. 
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!O 

21 

22 

.zs , 

24 

:251 

a6 

'27 

:28 

:29 

.ao 

jJl 

.82 

·ss I 
84 

'S7 

88 

Date. 

-
1915. 

Maroh 18 

26 

80 

April 3 

3 

16 

17 

22 

23 

:/8 

30 

~la.y 1 

2 

8 

1\ 

5 

5 

8 

12 

14 

I 
I 
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... 
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... 

... 

... 

... 
... 

... 

... 

.. 

... 

... 

... 

... 

... 

... 

... 

'.', 

... 
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Kodaikanal Observa.tory Seismic Records-cant. 
,- -

AMP1.ITtl'DE ("IIi). 

Time Period -------- Distanoe 
Phasa. G.M.T. (Sec.). (~.). RElIARI!:S. 

Ax. AE. Az. 

I 

B. H. II. 

P .. .. , .. ... ... 
iL 21 14 12 .. , ... ... ... ." 
M 21 22 48 ... ... 50 ... ... 
F 21 38 48 ... . .. ... 

aP 5 26 06 ... ... '" Widening of line. 
F 5 .28 42 '" ... ... ... ... 

aP 9 80 OOP " ... .. . '" ... ... P.Ts. mergad 
hour mark. 

in 

eL 9 33 06 ... . .. ... .. . ... 
M 9 86 4·2 '" ... 60 ... ... 
F 9 62 5!/. .. ... ... ... ... 

eP 13 48 ('6 '" ... ... ... ... 
eL 13 51 24 '" ... ... ... 
M 18 57 06 . " ... 120 ... .. 
F 14 28 12 ... . .. ... ... ... 

eP 21 20 80) ... . .. ... ... 
aL 2l 24 36 . . ... .. .. ... 
M 21 28 42 ... .. 40 ... 
F 2~ 26 06 ... .. ... .. , ... 

eP ... ... ... .. . .. . ... No P.Ts. 
eL 16 06 00 i .. ... .. . ... 
M 14 07 30 ... ... 20 . .. ... 
F 14 19 36 .. I . .. '" .. ... 

eP 9 4.8 36 . ' . I ... ... ... . .. Widening of lina • 
!l' 9 51 ]2 

I 
... ... ... ... 

aP 19 01 00 ... ... .. ... . . 
aL 19 03 36 . " I ... ... .. . ... 
11£ 19 07 Otl ... I ... 70 ... " 

J!' 19 39 12 ... 
i 

... ... ... Widening of lina. 
eP 16 09 80 ... .. ... . .. ... 
F I 16 16 2~ .. 

I '" ... .., ... 
oP 8 33 42 ... ... ... . .. .. . 
aL 3 36 48 I ... ... ,. . . . ... 
M 3 a9 86 ... ... 4>0 ... .. 
F 4 08 36 ... ... ... . .. ... 

eP 2 04 5-1: ... ... . , . .. . ... 
iL 2 0; 48 ... ... . . ... . .. 
111 2 u7 18 ... ... 50 ... ... 
F 2 18 12 ... ... .. . ... 

H' 5 11 54 .. '" ... ... ... 
iL 5 21 36 ... ... . .. 
.t.I 5 4~ 48 ... '" 710 ... .. . 

Il 48 06 ... ... 1,010 ... . .. 
1\ 63 00 ... '" 1,020 ... . .. 
IS 68 06 ... ... 860 . .. ... 
6 02 30 ... 920 ... . .. 

F 10 03 64 ... '" ... ... . .. 
eP 4 44 86 ... ... . .. .. . ... 
eL 4 46 06 ... ... ... . .. .. . 
M 4 47 54 '" ... . " .. . ... 
F 5 04 18 ... ... ... . .. ." 

E'P 3 41 18 .. , ... '" ... ... 
eL 4 02 12 ... ... .., .. .. . 
M " 04 00 '" .. 80 ... ... 
F 5 39 36 '" ... ... ... ... 

aF 22 27 24 . .. ... '" ... .. . Widening of lioe. 
j<' 2:.1 i!9 00 ... .. , ... .. . ... 

eP 11 27 24 

I 
... ... . .. ... '" 

aL 11 48 1- '" '" ... ... . .. I 1'4 , 11 SO 86 ... ... 80 ... '" F I 12 07 86 

I I 
... ... . .. ... ... 

eP 15 25 86 ... . .. . .. .. .' 

eL I 15 27 54 ... '" ... ... ... 
M 15 28 80 ... ... 30 ... . .. 
1<' lil 46 12 ... '" ... . .. ... 

aP 14 00 06 .~ . .. ... ... ... 
I eL 14 08 54 ... '" ... ... 

M J4 13 18 ... . .. 60 ... . .. I F 140 3:l 12 I ... .. .. . .. '" I oP 11 01 00 ... . .. ... ... . .. 
eL 11 lO 48 '" ... .. ... . .. 
1II I 11 27 24 '" ... 290 '" ... 
F I 12 19 12 ... ... ... '" aP 

I 
7 27 42 . .. ... . .. . .. ... Widening of line. 

Roar mark super-

F 7 48 S6 
p02ed. .. ... '" ... .. ) 



:No. 

39 

40 

40].. 

42 

48 

<4.4 

45 

·46 

47 

48 

·49 

.5"0 

·51 

·52 

.53 

-54 

-55 

56 

57 

59 

60 

, 

Date. 

1915. 

May 19 '" 

21 ... 

June 1 '" 

6-7 ... 

July 31 ... 

.August 8 ... 

6 ... 

11 '" 

12 '" 

12 ... 

12 '" 

13 ... 

16 '" 

HI ... 
81 ... 

September 1 ... 

1 ... 

6 ... 
7 '" 

12 ... 

1~ ... 
September 28 ... 

18 

Kodaikaoal Observatory Seismio Records-cont. 

AMPLITUDE (.) 

Time Period 

I I 
Dista.nce 

Phase. G.Y.T. (Sec.). Ll bJlAllIUI. 
AN. .AE. A.z. (Km.) • 

-
B. K. s. 

eP 5 16 36 ... . .. .. , '" '" Widening of line 
F 5 20 86 ... ... ... .. .. . 

e>P 8 38 12 ... ... ... . .. . .. 
eL 8 43 18 ... ... ... .. .. . 
M 3 48 00 ... '" 100 '" ... 
F 4 21 J8 ... ... .. , ... ... 

eP 15 17 00 ... ... . .. ... 
eL 15 l:!9 12 .. ... .. .. 
M. 15 32 80 I ... ... 80 ... ... 
F 16 20 00 .. ... ... ... 
iP 21 48 54 .. '" .. , .. ... Air tremorS dne to 

high wind were 
iL 21 59 06 ... '" ... ... frequent during 
}1 22 53 12 ... ... 340 2nd half of June. 
F l 0 13 540 .. '" .. '" ... 

eP 1 42 5.j, .. , . .. . .. '" iL 2 12 36 .. .. ... 
M 2 19 48 .. 840 

'" . .. 
F 5 09 06 ... 

I 
... . .. ... . .. 

eP Ia 14 80 ... ... ... .. . 
iL 18 22 00 ... . .. .. ... ... 
M 18 81 06 ... ... 60 ... . .. 
F 14 41 36 ... '" ... ... . .. 

aP 13 32 54 ... .. . . .. ... 
eL.. 13 57 42 .. ... .., ... .. 
M 18 c8 42 '" ... 50 ... . . 
F 14 46 42 ... . .. ... . .. 

eP 9 3i 12 ... . .. .. ... I .. . i eL 9 4-1: 54 ." ... .. ! ... 
M 9 48 30 ... .. 40 ... .. 
F 10 04 30 ... ... ... . .. .. . 

eP 7 47 2.J, ... ... . .. ... . .. 
iL 7 1i8 51. ... ... ... ... .. . 
Y 8 08 42 ... ... 140 ... . .. 
F 8 33 06 ... ... 

'" ... 
iP 9 2:.1 48 ... ... . .. ... . .. i ifJ 

I 
9 23 06 ... '" ... ... 

I M 9 26 42 .. ... 320 ... .. 
F 9 58 Od ... .. .. ... ... 

\ eP 13 5() 00 ... '" .. ... .. , 
eL l3 58 86 ... . .. ... . .. .. . I M I8 64 5:J, ... 60 ... ... 

I F 14 12 00 . " ... .. ... ... 
P ... .. . .. .. ... I 

eL 22 23 48 -.. .. ... .. I ... I M 22 24 48 ... 6. . .. ... 
F 22 30 00 ... ... ... .. .. 

eP 1 22 18 ... ... . .. Widening of li~e. 
F 2 19 00 ... .. . .. .. .. 

eP 0 52 30 ... '" ... '" Widening of line • 
F 1 14 64 ... ... .. .. '" eP 20 60 48 . " ... . .. 

'" ... 

I 
eL 21 05 36 ... ... ... .. . 
1\1 21 10 30 .. . .. 60 ... 
F 21 3il 42 ... .. , ... ... .. . 

iP 1 10 00 ... ... ... I . .. .. . 
iL 1 10 06 ... ... ... .. .., 
M. 1 12 00 .. .. 290 

'" ... 
F 1 37 12 ... '" ... 

eP 2 05 54 ... -.. '" ... 
iL 2 06 24 .. '" ... .. I M 2 07 24 ... ... ~.~o ! ... .. . 
F 2 16 \16 ... . ... 

eP 18 02 00 ... ... ... ! ... .. . Widening of line. 
F 18 50 42 .. .. '" I· .. , • eP 1 41 00 .. '" '" ... 

iL 2 03 48 ... ... . .. .. . .. 
M 2 56 00 ... 520 . " 

I 
. .. 

F S 36 00 ... ... .. ... .. . 
eP 0 09 80 . " ... 

I 
.. . ... .. 

eL 0 16 42 .. . .. ... '" M 0 1'1 18 '" ... 40 ... .. . 
F 0 33 06 ... '" . .. ... .., 

eP 21 42 48 . .. '" ... Widening of line. 
F 22 16 8a ... ... ... . .. .~ 

eP 8 29 00 ... .. . .. .. ... Widening of line. 
F 8 49 24 ... .. 

I 
. .. ... . .. 
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Kodaikanal Observa.tory Seismic Records-cont. 

AMPLITUDE (16) 

'l'ime Period 

I 
Distance 

No. Date. Phase. G.:M.T. (Sec.). t1 REMARKS. 
AN. A.m. Az. (Km.). 

1915. H. M. S. I 
61 October 8 ... eP '1 24 00 . " ... .. . .. .., 

iL 7 57 80 ... ... ... .. .. 
1M 8 15 48 ... ... 350 .. '" ]' 9 48 48 ... .. .. ... .. . 62 5 ... eP 14 08 06 . .. ... '" Widening of line. 
F 14 68 80 'e' ... .. ... '" 6S 11 .. , eP 20 52 48 ... ... ... .. . Widening of lille •. 
F 21 48 18 , .. ... ." " . ... 64 November 1 ... "p 7 35 06 .., .. , ... ... ... 

iL 7 55 .~6 ... .. ... .. . .. . 
lvi 8 08 54 ... .. 290 ... '" F 10 55 24. . .. ... .. ... .., 

65 18 ... eP 4 21 30 ... '" ... .., ... 
eL 4 41 18 '" ... '" ... .. 
M 4 45 54 .. , ... 60 .. , o • 

F 5 17 12 ... ... . .. ... . .. 
66 18 ... eP 20 84 06P '" . .. ... ... ... 

eL 20 40 80 ... ... ... .. . . .. 
M 20 45 24 ... . .. 50 ... .. . 
F 21 06 00 ... ... ... .. . ... 6'1 21) ... eP 15 li8 86 ... .. . ... .. . .. 

eL 15 55 64 

I 
... ... ... ... .. 

M 15 59 80 ... ... 50 . .. 
F 16 18 36 ... ... . .. ... ... 68 21 .. , eP 1 19 12 ... ... ... ... . .. eL 1 85 86 ... ... .. . '" ... 
M 1 89 42 ... ... 190 .. . .. F 2 89 42 ... ... . .. .. . .. 69 December 3 ... eF 2 4-5 06 ... .. . ... . .. iL .2 49 80 ... ... ... .., ... M 2 54 06 ... ... 190 ... . .. 
F 3 27 24 ... ... ... ... .. . '10 17 .,. eP 7 16 36 ... .., 

'" ." iL 7 22 00 ... ... , .. .. . .., 
M 7 25 54 ... ... 60 ... ." F 7 62 42 ... ... . .. ... ... '11 18 ... eP 19 13 24 ... ... .. . ... ... F 19 28 48 ... .. ... '" ." 

Widening of line~ 
72 19 '" 'eP 20 21 18 ... ... ... .. , . .. iL 20 24 48 

'" ... ... ... , .. M 20 27 12 .. ... 110 ... . .. 
l F 20 55 12 .. ... '" ... ... 
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APPENDIX IV, 

KODAI.KA.N.A.L mea.n hourly bright sunshine for the year 1915. 

Hours, 

Month, 

6-7 ! 7-8 I \ 9-10 \10-11\ 1l-]2112-1&~ 13-1411~15115-16116-17117-1S 

Janua.ry 

February 

March ••• 

April 

May 

..Tune 

.July 

August .. , 

September 

October ... 

November 

December 

0'26 0'72 

'38 '79 

'57 '89 

'54 '91 

'57 '92 

'25 '53 

'17 '46 

'17 '47 

'16 '38 

'so '76 

8-9 

0'S3 

'S3 

'92 

'97 

'94 

'62 

0"88 0"'" frSO I O~6 &,. i fr72! 0"" 0"" I 0<" 
'S3 '90 'S6 '93 '861, '74! '69 '51 '21 

'96 '98 'P.J.. '85 '77 I '71, 'SO 39 '25 

'96 '98 '99 '91 'S2 I '70! -63 '55 '2'1 
- \ I 

'93 '91 '86 ''17 I '67 I '60 '52 '34 
I 

'41 I '41 I '33 '20 '04 

'98 

'52 '61 '66 67 

'51 I '51 

'59 I '67 

'60 I 

'4E; '28 

'61 I '53 

'62 

'S1 

'so 

'5'1 

'6:1 

I ' 
'21 1 '25, '19 

'25 

'48 

'54 

'21 

'36 

'12 

'19 

'2& 

'06 

'06 

'09 
,12 '85 'S5 '70 '49 '24 

... '08 '813 '48 '()2 '52 '49 '36 '38 '33 '17 09 I '02 

'''1 '22 '65 '65 '69 '74 '76 \ '72 '68 '66 '59 '51 

... I O'Sl 0'613 0'78 'I 0'77 \ 0'75 o:n-\ 0'64 0'58 0'52 0'45 0'34 Mean 0'14 

·os 

APPENDIX V, 

NUMBER of days in each month on which the Nilgiris were visible in 1915, 

Month, 
1 V~y 01"""1 Visible, 1 Just viSible,1 

Tops only 

1 

Total. visible, 

-

I \ January ... . .. 5 10 2 1 
i 

18 

February .. , ' .. .. , 4 3 1 I 8 

Maroh ... , .. . .. 2 8 1 11 

April .. , -.. 1 3 2 .. , 6 

May ... .. , , 1 1 4 ... 6 

June .. , ... 3 2 S .. , 8 

July ' .. ... 6 '1 .. , ... 13 

August '" .. , ... 1 6 ... 7 

September ... 6 4 4 ... 14 

Ootober • e, ... 1 15 2 1 19 

November .. , 1 1 2 ... 4 

DeceJl),ber , •• ... ". 15 ... .., 15 

.... \ ---------
Total 24 65 86 , 129 
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Hl 

APPENDIX vrr. 

ABSTRACT of the Mean Meteorological Condition of ::Madras in the yeal' i915 
compared with the average of past years. 

Mean va.lues of 

Reduced atmospheric pressure 

'remperatura of air ... 

Do. of eva.poratioll 

Percentage of humidity 

Grea.test solar heat in vacuo 

Maximum in shade 

Minimnm in shade 

Do. on grass '" 

Rainfall in inches since January 1st on 92 days 

,General direction of wind .. 

Daily 'Velocity in miles 

Peroentage of cloudy sky ..• 

Do. of bright Sunshine 

... j 

,,·1 
'''1 
... 1 

1915. 

29'S55 

82'7 

'766 

75 

14S'7 

!H'6 

75'2 

74'4 

56'61 

S.li, 

HS 

43 

55'4 

-----I Diffo:li"ence from ! 
I 

0'009 below. I 
1'6 above. 

2'1 'J 

3 

9'0 
" 

o·s 
" 

1'5 

2'5 

7'59 
" 

Sam .. llo~ 

23 below 

6 
" 

S'O 

DURATION and Quantity of the Wind from different Pointe. 

Average. 

29'864 

81'1 

'H,'a 

7~ 

139'7 

90'8 

74.-" 

71'9 

49'02 

S,E. 

171 

4.D 

58'4 

From. IHonrs·l Miles. I From I Hours·1 Miles. \ From I Hours. I Miles. I From iHOurS'\ Miles. 

N 

orth ... 188 1,149 East ..·1 256 1,223 South .. ·1 206 1,336 J West . .. 194 1,825 

N. byE. ... 270 1,512 E. by S. 882 1,582 S. byW. I 230 1,518 I W. by N. 166 1,196 

N.N.E. ... 371 2,27l E.S.E. ... 266 1,382 S.S.W .... 1 272 1,728 I W.N.W. 115 '19'l 

S.W. byS. i 1,752 I N.W. by w.! I 
.E. by N ... 499 3,599 R.E. byE. 4080 I 2,4008 257 60 I 398 

I 

N.E. .. ' 258 1,869 a.E. .., j 4096 ! 2,928 
S.W. "'j 225 1.476 N.W. ... 1 50 I 196 

985 i 199\ 
J 

372 N.E. by E .... 225 1,399 S.E. by a. 6,719 S.W.bYW.[ 1,372 N.W. by-No 76 : 
i 

E.N.E, 173 929 S.S.E. ... 5740 4,298 W.S.W ..... 238

1 
J,547 N.N.W .... 83 : 441 

E. byN. ... 290 1,476 S. by E. 254 1,742 W. by S. 253 1.823 N.by W. 96 j 528 I 
There were 173'calm hours do.ring the year. The resultant corresponding to the above 

nllmbers is represented by a. S.E. by S.wind, blowing with a. uniform daily velocity of 43 miles. 
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APPENDIX XI, 

MADRAS OBSERVATORy-Wind, cloud and bright sunshine, 1915. 

I 

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

----
I 
I Greal;eat i 

\ 
Average n11lIlber 

Velocity. Direotion. S H, lOH. ISH, 20H. Mean. per ofhollrl! 

I 
day, in a 

da.y, 
I 

I ! I 
MILES, POINTS, 

I HOURS. HOUB6, 

f 

I 

N.E, 
. 

I ... 128 5'5 5'5 4'9 4'6 0'2 6'4 9'0 

... 99 E,N,E. 24 i 3'7 , S'S 2'8 2-9 S'2 10'4 
I 

. .. 104, E.S,E. 2'6 ! S'O 
, 

1'4 1'6 2'2 S'9 10'7 , I ... 148 S.E. by 8. 2'S 
I 

2'6 I O'S 0'7 ]'6 

I 
]0'2 U'S 

I ... lOS S.S,E. S'] j 2'6 S'l 2'6 2-9 S'l 10'2 
I 

. .. 122 S. by W, 50() 4'6 ~'7 ! 5'6 0'0 --6'1 S'3 

.., lOS S.W. by W, 6'S 5'7 6'0 6'7 6'2 4'S 9· ... 

.., 71 S,W. by W. 5'4 4'9 6'6 5'4 5'6 0'5 9'8 

... 9S South. 6'S 6'2 6'0 0'7 6'1 5'4 1O'S 

" . 2S South, 40'S 5'2 5'1 4'1 4'7 7'1 10'6 . 
... 56 N,N. by N. 5'7 6'6 6'0 5'4 5'9 40'S 9'$ 

'" 158 N.N.E. S'S S'9 S'7 S'l S'6 6'6 S'9 

----- ~--

... 48 a.E, by S. 4-4 4'5 4'S 4'0 40'S 6'7 ... 



A
P

P
E

N
D

IX
 X

U
. 

M
E

A
N

 
M

on
th

ly
 a

n
d

 A
nn

na
.l 

l'l
le

te
or

ol
og

io
al

 R
es

ul
ts

 a
t 

th
e 

M
ad

ra
s 

O
bs

er
va

to
ry

 i
n 

19
15

. 
, 

I 

B
ar

o
m

eW
r.

 
D

ry
 B

u
lb

 T
h

er
m

o
m

et
er

. 
W

 
t 

B
 

1b
 

T
en

si
o

n
 
I Re

la
ti

v
e 

W
in

d
. 

R
a.

in
. 

e 
u

.
 

o
f 

V
a.

po
nr

, 
H

u
m

id
it

y
. 

S
u

n
 M

ax
 

M
in

,o
n 

O
le

ar
 

B
ri

g
h

t 

M
o

n
th

. 

M
a.

x.
1 

M
in

'l
 R

an
g

e,
 

I 
in

 V
ac

. 
G

ra
ss

. 

A
m

o
u

n
t,

 I Da
Y

B
'1

 

S
k

y
, 

S
u

n
-

R
ed

uo
l'd

 
I Da

il
y

 
D

ai
ly

 
I 

.h
in

e.
 

lU
ar

y 
b

ru
ar

y
 

,r
ch

 
I'l

l 
.y

 
1e

 
Y

 
gn

at
 

J F
 

M
 

A M
 

J J A.
 

S o N
 

D
e [l

te
m

be
r 

J F
 

M
 

A
 

~o
ll

er
 

ve
D

lb
er

 
~
e
m
b
e
r
 

M
o

n
th

. 

L
U

na
ry

 
'"

 
~
b
r
u
a
r
y
 

..
. 

ar
ch

 
... ... 

M
 pr

il
 

ay
 

... 
:1 J A

 
B

 o N
 

D
 ll

le
 

... 
Il

y
 

.. , 
~
g
u
a
t
 

.. , 
'p

te
m

b
er

 ..
 , 

,t
ob

er
 

.. , 
)v

eJ
ll

be
r 

' .
. 

:c
el

ll
be

r 
..

. 

to
 8

2"
. 

R
an

g
e.

 
M

ea
n.

 
M

ea
n.

 
M

in
. 

B
y

 B
la

.n
fo

rd
', 

T
ab

le
s,

 
V

el
oc

it
y.

 
M

ea
n 

D
ir

ec
ti

o
n

. 

IN
C

H
E

S
. 
I INC

H
E

S
. 

I 
, 

0 
0 

0 
0 

0 
0 

IN
C

H
E

S
, 

C
E

N
t'

S
, 

0 
0 

M
il

es
, 

Po
in
t~
. 

IN
O

H
E

S
 

N
o

. 
O

E
N

T
S

, 
H

O
U

R
S

. 

... 
.. 

8
0

0
2

1
 

0'
10

2 
7

6
'3

 
84

'1
 

6
9

'9
 

1
4

2
 

'7
1'

9 
6

8
'8

 
0'

72
2 

8
0

 
14

6'
5 

6
9

8
 

14
5 

,~
 

N
.E

 
9'

61
 

8 
48

 
19

7"
7 

... 
' .. 

2
9

'9
5

9
 

'1
1

6
 

7
8

'5
 

86
'7

 
71

'1
 

15
'6

 
7

3
2

 
6

9
'7

 
'7

4
4

 
7

7
 

14
9'

7 
6

8
'2

 
11

8 
7 

E
. 

b
y

N
, 

o'a
o 

1 
71

 
23

0'
3 

... 
.. ' 

·9
:>

6 
'l

i7
 

81
'8

 
!lO

'3
 

74
'2

 
16

'1
 

7
6

5
 

7
3

'4
 

'8
40

 
77

 
15

:J
'6

 
71

'S
 

12
8 

11
 

a.
E

. 
b

y
 E

 
0

'2
4

 
2 

78
 

2
7

6
3

 
... 

.. , 
'8

6
7

 
'1

2
5

 
S1

 .. 7
 

93
'5

 
77

'5
 

1
6

'0
 

7S
'9

 
76

'3
 

'9
07

 
76

 
1

5
4

'8
 

7
5

6
 

1
5

9
 

13
 

H
,E

, 
by

 S
. 

0
5

2
 

3 
84

 
30

(i
'2

 
, .. 

... 
'7

0
5

 
'1

24
 

8
9

6
 

10
1'

8 
fl

2
6

 
19

'2
 

8
0

2
 

'1
7'

0 
I 

'9
02

 
65

 
1

6
3

2
 

81
'3

 
19

0 
1

6
 

B
ou

th
, 

0
'3

6
 

2 
71

 
25

0'
7 

... 
. .. 

·6
80

 
'1

15
 

88
'2

 
9

8
'8

 
8

2
'6

 
15

'7
 

8
0

6
 

76
'6

 
'8

93
 

6'
7 

14
tl

'6
 

8
1

'4
 

19
3 

1
7

 
B

. 
b

y
 W

, 
U

ll
 

8 
50

 
15

8'
9 

, .. 
.. , 

'7
22

 
'1

11
 

84
'7

 
94

'2
 

78
'7

 
1

5
'5

 
78

-0
 

74
'8

 I 
'S

Il
9 

74
 

14
4'

2 
7

7
4

. 
1

7
1

 
1

9
 

S
.W

. 
b

y
B

. 
8

'8
0

 
11

 
38

 
13

1'
\}

 

... 
... 

'7
33

 
'1

17
 

8
5

'4
 

95
'6

 
79

'1
 

1
6

'4
 

78
'S

 
75

'3
 

'8
70

 
72

 
14

8'
5 

7
7

'7
 

15
1 

1
8

 
8 

S
.W

. 
1-

20
 

11
 

44
 

16
9'

2 

' .. 
, .. 

'7
50

 
'1

37
 

83
'S

 
9

2
9

 
7

7
'4

, 
15

'6
 

77
'8

 
7

4
'6

 '
 

'8
68

 
'76

 
16

0'
9 

76
'1

 
18

3 
15

 
S

. 
b

y
 

E
. 

10
'4

3 
14

 
39

 
16

1'
1 

... 
'71

-1
1 

'1
28

 I
 

83
'5

 
9

H
l 

7
1

'0
 

1
4

'9
 

7<
30

 
7

5
'4

 
'8

85
 

7
8

 
1

6
2

'5
 

74
'S

 
10

7 
15

 
ii
. 

b
y

 
E

, 
2'

64
. 

10
 

53
 

21
9'

5 
... 

..
 , 

'8
5

1
 

'1
1

5
1

 
79

'1
 

8
6

'0
 

74
'0

 
1

2
'0

 
75

'5
 

7
2

'8
 

'S
3

4
 

85
 

1
3

8
6

 
'72

·.L
 

11
7 

4 
N

.E
 

20
'7

9 
1

8
 

"l'4
:1'

 
... 

..
. 

98
8 

'1
08

 
7

6
'3

 
84

'4
1 

6
9

'9
 

14
'5

 
70

'4
 

6
7

'4
 

'6
6

3
 

7
4

 
14

5'
4 

6
7

0
 

16
9 

2 
N

,N
E

, 
0'

41
 

4 
64

. 
20

5'
3 

-
-
-
-
-

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

-
-
-
-

-
-
-
-
-
-
-
.
 -
-
-
-
-
-

A
n

n
u

al
 

..
. 

29
'8

34
 

0'
11

9 
I 

82
''1

 
9

1
'6

 
76

'2
 

1
5

'4
 

7
6

'6
 1

1
3

'5
 I 

0
8

B
3

 
75

 
14

~'
7 

7
4

'4
 

14
8 

1
2

 
~.
E,
 

56
'6

1 
92

 
67

 
2,

44
4 

I)
 

E
X

T
R

E
M

E
 M

on
th

ly
 M

et
eo

ro
lo

gi
ca

l 
R

ec
or

ds
 a

t 
th

e 
M

ad
ra

s 
O

bs
er

va
to

ry
 i

n
 1

91
5.

 

B
ar

o
m

et
er

. 
D

ry
 B

u
lb

 '[
 h

er
m

om
et

.e
r.

 
W

et
 B

U
lb

, 
H

u
m

id
it

y
. 

S
u

n
 T

h
. 

in
 V

ac
uo

. 
G

ra
ss

 T
he

rm
., 

W
in

d
. 

R
ai

n
. 

-

I 
! 

I 
H

ig
h

es
t.

 
L

ow
B

st
. 
I !-I.a

ng
e,

 
H

ig
h

es
t.

 
L

o
w

es
t.

 
L

o
w

es
t.

 
L

o
w

es
t.

 
H

ig
h

es
t.

 
L

o
w

es
t,

 
H

ig
h

es
t.

 
L

o
w

es
t,

 
G

re
at

es
t 

F
al

l.
 

-
-
-

IN
O

ll
E

S
. 

D
A

Y
. 

JY
C

H
 Es.

1 D
A

Y
. 

,,, ... 
,-. I

 
D

H
. 

0 
D

A
Y

. 
0 

D
A

Y
. 

!l
E

N
T

S
. 

D
oI

.Y
. 

0 
D

A
Y

. 
0 

D
A

Y
. 
I MI

L
E

S
. 

D
A

Y
. 

_ 
M

IL
E

S
, 

D
A

Y
, 

IN
C

H
E

S
. 

D
A

Y
 

30
'1

40
 

1
8

 
29

'8
91

 I
 

29
 

0'
24

9 
8

6
'7

 
11

 
6

5
9

 
9

,1
8

 
65

'1
 

8 
54

. 
8 

15
3'

2 
14

 
62

 I
) 

8
,1

9
 

21
5 

14
,1

1}
 

59
 

28
 

6
6

9
 

15
 

'0
73

 
16

 
'8

43
 '

 
5 

23
0 

90
'5

 
5 

66
'S

 
1

0
 

65
'5

 
1

0
 

52
 

6
,2

5
 

1
5

6
8

 
15

 
6

3
3

 
1

0
 

IS
5

 
23

 
7

5
 

20
 

0'
30

 
27

 
'1

27
 

8 
'7

66
 

27
 

36
1 

9
7

'4
 

26
 

68
'S

 
1

1
 

6S
'2

 
1

1
,1

2
 

51
 

15
 

16
0'

5 
21

 
G

5'
'!'

 
11

 
20

7 
27

 
68

 
3 

0'
23

 
3 

29
'9

9B
 

8 
'7

1
0

 
1

8
 

'2
83

 
99

'8
 

2 
73

'2
 

8 
72

'5
 

8 
47

 
2 

16
8'

'7
 

16
 

7
0

'4
 

8 
li

lO
 

3 
10

7 
27

 
0'

43
 

29
 

'8
71

 
26

 
'4

9
8

 
9 

'3
73

 
1

0
7

'3
 1

2
,2

0
, 

2
1

,2
3

 
7

7
'4

 ' 
0 

72
'9

 
11

 
23

 
2

1
 

1
5

8
'4

 
21

 
76

'1
 

5 
2

5
7

 
25

 
9

3
 

4 
0

'3
4

 
18

 

'S
05

 
2

9
 

'0
25

 
2

0
 

'2
80

 
10

6'
S

 
1 

7
6

8
 

24
 

'7
:1

'2
 

28
 

32
 

2
0

 
15

9'
6 

29
 

74
'6

 
2

4
 

26
3 

4 
8

8
 

22
 

0
'0

8
 

21
 

'S
63

 
11

 
'5

40
 

21
 

'3
23

 
10

5'
8 

3 
7

0
'6

 
1

5
 

7
0

6
 

1
5

 
33

 
3 

15
5'

2 
3 

7
0

'8
 

15
 

26
4 

3 
71

 
]9

 
3

'2
6

 
15

 
'8

62
 

12
 

'6
9

8
 

1 
'2

6
4

 
1

0
0

0
 

22
 

73
'7

 
81

 
7

2
7

 
31

 
43

 
18

 
1

6
5

'7
 

23
 

7
2

5
 

31
 

20
1 

3 
8

0
 

81
 

I 
0

'3
7

 
2

8
 

'9
04

. 
2 

'0
21

 
9 

'3
83

 
10

1'
3 

1
0

 
7~

'8
 

1'
7 

7
1

'4
 

f)
 

89
 

10
 

16
8'

5 
13

 
7

1
6

 
17

 
2

2
4

 
]0

 
67

 
23

 
4

1
5

 
17

 
'9

12
 

30
 

'6
38

 
1

0
 

'2
74

 
m

'7
 

17
 

7
1

'4
 

11
 

7
1

'4
 

11
 

49
 

31
 

16
1'

1 
1

8
 

7
l'

4
 

11
 

1
7

4
 

28
 

61
 

]0
 

1'
42

 
11

 
30

'0
24

 
30

 
'5

54
 

5 
'4

'1
0 

9
2

'7
 

1 
'7

1'
4 

5
,1

4
 

6
9

7
 

5 
54

 
1 

1
5

6
'4

 
J8

 
68

'1
 

20
 

3
1

4
 

21
 

51
 

2
4

 
3'

18
 

21
 

'1
08

 
1

1
 

'S
62

 
6 

'2
4

6
 

86
'5

 
1

6
 

6
3

'8
 

5 
6

2
'0

 I 
5 

46
 

ll
! 

15
3'

3 
13

 
60

'S
 

5 
30

1 
20

 
8

0
 

31
 

0'
1.

5 
25

 
, 

. 
, 

. -
-

-.
. 

~
 

If>
. 


	00000401
	00000402
	00000403
	00000404
	00000405
	00000406
	00000407
	00000408
	00000409
	00000410
	00000411
	00000412
	00000413
	00000414
	00000415
	00000416
	00000417
	00000418
	00000419
	00000420
	00000421
	00000422
	00000423
	00000424
	00000425

