
ANNUAL REPORT 

OF THE 

DIRECTOR 

KODAIKANAL AND MADRAS 

OBSERVATORIES 

FOR 1913. 

MA.D1LUJ: 

PBIN'TED BY THE SUPERIN'TE~DENT. GOVEBNMENT PRBSf 

l~U. 



KODAIKANAL AND MADRAS OBSERVATORJE~. 

REPORT FOR THE YEAH. 1913. 

CONTENTS. 

J.-KODAllUNAL OBSERVATORY. 

'1. Staff 
'2. Distribution of work 
3. Buildings and grounds 
4. Instruments 
5. Summary of solar observa.tions ... 
6. Photoheliograph ... 
7. Spectroheliograph 
8. Grating spectrograph 
9. 6-inch Cooke Equatoria.l and Spectroscope. 

10. Sunspots ... 
11. Prominences 
12. Time 
13. Meteorology 
14. Seismology 
15. Library 
16. Publica.tions 
17. General 

II.-MADRAS OBSERVATORY. 

1. Sta.ff 
2. Time service 
3. Meteorological observations 
4. Buildings 
5. Instruments 
6. Weather summary 

-ApPENDIX I.-Seismometer records, Kodaikanal 

" 
JJ 

" 
" 
" 

" 
" 
t' 

Ir.-Extreme and mean monthly and 
Kodaikanal. 

annua.l meteorologioal results, 

HI.-Mean hourly wind velocity, Kodaikanal 
IV.-Mean hourly bright sunshine, Kodaikanal 
V.-Visibility of Nilgiris-for clearness of atmosphere 

VI.-.A.bllormals from the monthly means, Madras ... 
VII.-A.bstract of the mean meteorological condition of Madrafl 

VIII.-Number of hours of wind from each point, Madra.s 
lX.-Number of miles of wind from each point, lIadras 
X.-Number of inches of rain from each point, Madras 

XL-Wind, cloud, and bright sunshine, Madras ••• 
XII.-Jb.treme a.nd mean monthly a.nd annnal meteorological results, 

Madras. 

PQ,IJ~ 

I 

2 
2 
3 
4 
·t 
4 

4 
[, 

6 
7 
7 -I 

8 

10 
11 
14 

15 
16 
1(; 

17 
18 
HI 
20 
21 
2~ 

2~ 



KODAIKANAL AND 11ADRAS OBSERVA'TORIES. 

I. REPORT 01<' THE K( )DAIK~\l\AL uRSEHY A'I'OJ{ Y FOB 
~rHE YE~\'R 1913. 

IVta!f.--'rhe staff of the uh:-;(Jl'v:1tOl'Y un Deee1l1bcl' :~J. una. \'ral"\ a!': 
follow:-\~-

DiJ'eclol' 

As~istn.nt Director 
Fil81. As!;istant 
t-leooml ,Assistant 

'l'hircl A~"istant 

J. Ever~he.} (nn depnto.tion to) ::\ ew 
Zealand). 

T. Hoyds, D.8e. (ofiil':a.ring). 

'1'. Hoyd.: D.Se. 
t;, 8it~ralfla AYYUT, B.A, 

I •. Xagal'ajn Anal'. 
.\, A. :\nr,l~-anJl Ayyl'r, 11.A. 

:--. Ihb"'un,iaram Ay~lll' 'Uti lUl'lough: .. 
8,'S. Krishna AYJar \actill;?). 

Write)' L. S. Krislmnswull1i A:iyal". 
Photographic Assil'tant H. Kl'isllU:1 Ayyal'. 

The Director ,vaf; on pl'h-il('gc 1e,l ye fo1' three month", .from August 4, 
mHl hi~ :-ieryice~ ,,"crc lont to the Xcw Zealand (lOYCl'lllllcutfor th1'eo months 
fl'Olll Decemhcr 11. to atlvii:'\o l'elatin,i!; to a pl'Opo~:oll Solar Ub:-Nnttory 
Hud to ~elE.'ct a :-;ite. Tho ..:\.:':Si:-;tHllt Dirl't'tol' ottieiatetl H~ DireetOl' on both 
OCCHRioll:;;. l'he Fh:-1t. Second. and Photogral)hie A:-;:-ibtal1t~ \Y('l'e 011 priyj
lege leave for 32 dayi'i. tj -weekt';. mId] month from 80pt0111hO' Li July 
2:1 and October ~20. rcspeetively. ~lr. ~. Halasul1chmull ~\.:-:nn· ]:-- oil 
combined privilege leHve and furlough for ,nine months from .1 uly ], 

~1r. A, Y. Subl'ahmHnya ~lypl1" B.A .. rcslg:ned hii'i appointment as 
'l'hird Assi8t~11lt on February 8. and ~Ir. _\. ~\.. narflVHlHl. ..:\..vnU'. ILL of 
the ~fa(lrfls Observatory ,,-as Hppointed in hi!' place' ou pl'o'b~'ttion fOl' ::;ix 
lllonth~. 

The Subord.inHte staff con:-dsts of H l)Ook-billder. l-m Hs~h~tHllt hook
binder. a lllcchanie. fiye peons, a hoy peon for the dark l'oom ~md tv;o 
lascal'R. 

:2. IJi::.:.tl'ibu.iioll 0/ /i'ork.-The Dhectol' and the A:;:,~i~tnnt Dil'octor have 
charge of the two i:'\pectl'oheliogTaphs and the hll'ge grating ~p('{'tl'Qg-r;Jph. 
The Fir~t. ~.cc()n(t Hnel ~rhir(l ~\~~,d~t;lnt~ ar(' in charge of tho \Yr.rk with 
the Oooke oquatorial (~pcctroKeopie). the Lel'ehonr alld SCCrNnll c'qwHorial 
(vismtl and photographic). amI the tramlit inKtl'Ul1lCnt. rfll('r IUl\~(, al:-:.o to 
do the aHtrollomica.l computing and the prepm'atioll of tllP ohi'el'yHtion~ 
for the press. The Seeond and Third ..:\f;:'1istants ha'n:' be(;'n trained 
t6 measure' Hpectl'Ulll plate:-; and the Third ..:-b::dstallt hn ~ charl-.re of 
the :4eiK11l0moter and do eli: compa.l'iSoll)o\. 1'h(' nlf'teorologicn] work of 
the ohsel'vator:y haH been reduced (l'irle KeCtlOll 13,) Hnd i~ done by the 
'Fourth ARi'!oh;tflnt and the 'Y1'itel'. The Pourth A:-;:;.;i:-;iuut ah;o m;sists 
'Mr. C. Michie Smith. C.I.E.. rctired Dircctor of the ObSCl'VHtOlT in the. 
preparation of a memoir on the .metcorology of PCl'iyaknl,nn mid Kochd. 
kallal. The 'Y!'iter is responsiblc for the a (,COUlltS. cOl'reHponclcnec'. and 
uIl office records. The Photogl'aphic .AHf.;i~tnnt bas charge of l11o:-;t of the 
photogI'nphic dcYcloping, printing. ete. 
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3. Bu;ld;JI!I'~ ((I/(( (jl'o/IJ"b:.-rrhc building's HudgroulHls hHYC been kept 
in (food repair. 

l":> The que8tion hHS been ]'aiA(~d of tl'Hnsfcrring, cither pHltially 01' wholly 
the wOl'k of the ob:-;ervatory to Kct~lllnir where the Director, whilst Ol~ 
leaye. found the ob:5erYillg' conditions more ~mitable than at KoclaikanaL 
COll~equellt1r the cOl1:-;tru(ltion of a building for the Poona 20-inch reflect
ing teleHcope i:-l held over for the pro~ellt. It is expected that the 
Dircetor will make a three 111onths' expedition to Kashmir 'with suitable 
instrumellts for thoroughly testing tlw conditions in KaRhmil' both for 
Rolar and t'ltellar work. 

The iiI'(1 lium; ill the compound have beon kept]n good Ol'del' and thero 
has been no tJ'ouble from fOl'cst iil'c:-; during the year. 

4. Iw;il'lttnf!li.fs.-The following are the principal instrumonts belong-
iug to the observatory, 01' in u:-;e: at the pl'CHent time :- '-

Six-iucll Cooke equatorial. 
Six-inch Lerebour and ~ecretan IOquflwriall'emounted by Grubb, with a. five-inch 

Grubb portrait lellS attached. The Lcrebour and Secretan object glass has been 
replaced by a Cooke photo-visual lens of t,he same aperture and the instrnment has 
bet'n adapted for direct soiaI' l-lhotography in addition to Yisual work. 

Spectrograph I-com,isting of ;,lit, collimator lenses of 4 and 7 feet foells, 2-inch 
pambulic g'l'atillg, and camera tube without lens. Used in connection with an 11-
iuch pol<\r sidel'ostat aud 6-iol'h G-rubb lens or 40 feet focus. ' 

Spectrograph II-consistiI}g of a collimator of 7 feet focus and camera of 14 feet focus 
placed at a': angle of 60:> with the former. Plane grating::; of 3! inchesor 5 inches 
ruled snrface are nsed, Hud the slit is provided with various devices for the direct 
comparison of spectra from different sources, and for rotating the solar image. 

Speotroheliograph-with 18-inch siderostat and 12-inch Cooke photo-visual lens of 
to feet focus, by the Cambridge Scientific Instrl1ment Company. 

Allllllxilial'Y spedroheliogJ'aph attached to the above, made ill the Observatory 
workshop. 

Six-inch transit ~nstrum.ellt lind barrel chronograph, formerly the property o£the 
Survey of 111(112,. 

Theodolite, !:oix-inoh-Oooke. 
Sextant. 
EVel'shed spectroscope w-ith three priiims, £U1' prominence and sunsput work, by liilgel" 
"Mean time clock, Kullberg' 6326. 

Do. Shelton, 
~lea.n t,jme chronOlueteJ', Kullberj! 6299, 
Sidereal chr :nollleter1 Kulll.Jer/1 6184. 
Tape chronograph. Fuess, 
'rwo micrometers for measuring spcctrulll photographs, Hilger. 
Hartmalln Photometer. 
Dividingengine, Oambridge Scientific Instl'Umellt Company, Limited, 
Milne hOl'izontal pentlul n m seismograph, 
Induction coil wit,It necf'ssar.v adjull0ts, 
Small polar siderostat. 
Universal instrument. 
Complet.e set of lUeteorolvgical iIlstl'UIIIt'nt,s, iucluding a. Richard thermogIaph and 

B new Richal'd weekIr barograph. 
A. high class screw cutting turning lathe by Messrs. Cooke & Rons, 
. \ ngstri)III PYl'heliometel', 
An IS.inch {'onel\ve mirrur by Henry of Paris belonging to tIle Director is mounted 

iu the f.pectrolwliograph room for general spectrum work. 

The iUHtl'llmentR l'eceiy('d from tho Tnkhtasing-hji UbRervntory at 
Pooml includo the followiug":-

Twenty-inch l'('\f!ecting telescope, by Commou. 
Six-inch Cooke photo~vifjual telescope with equatorinllllOUL1tillg. 
Two pl'isms of 6 inchf's apel'ture for use with the a hove. 
Twelve-hlch Cooke siileroRt,at. 
Bight~inch horizontal telescope. 
Largf< gra"Hng- spectroscope, b, Hilger. 
All uitl'a,·violet, $D€'ctl'ogrnph by Gruhb. 
Sidereal cloc!., Coo1.:0. 
Mean time chroDomet.el', Frodsham No. 3<i 70. 
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Solar Observations-..t\ bstract . 
. ----------------

191~. 
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The partial failure of tho monHoon in this locality in 1913 shows 
it,Helf aK an increase in the number of days of observation in the above 
table. During themonthK Juneto Octobel~ the Run WHR examined for Rpots 
and faculro on 145 days against 135 in 1911 and 120 in 1912; but the number 
of clays fo1' the whole yeal' is not very hig·h . 

., , '" 'l... 

6. Plwtoheliograph.-Photographs of the sun were obtainod all 328 
days as against 329 in 1912. The number of possible days was very low in 
N ovem.ber. The photogl'aphs are, as stated in the last report, taken with 
the photo-vis\lal telescope in the north dome. Double exposures are 
taken twice a month for determining the error of orientation of the 
p'hotographs. Six solar negatives asked for by the Greenwich Observa
tory to complete their serios for the period January to June 1913 were 
all sent. 

7. Spectroltelio{jraph.-Monochromatic photographs of the sun's disc in 
"K" light were taken on 325 days, and prominence plates on 300 days. 
With the autocollhnating spectroheliograph Ha images were secured on'202 
daYR. The prominence plates are measured as soon as obtained, and the 
result~ tabulated. Duplicates of the disc plates have been sent to the 
Oambridge Observatory for measurement since the South Kensington 
Observatory was transferred there. 

The Michelson grating jn the Ha spectroheliograph was removed on 
N OY0111 bel' 20 for use in tho spectrograph. 

8. GJ'Ctiinp SpectJ'ograplt.-The work with the spectrograph has been 
mainly along the following lines :-(1) comparison of the centre and the 
limbK 'of the sun; (2) comparison of the sun's centre and the iron arc in air 
and ill vaClW; (3) comparison of the sun's limb and the iron arc. 'fhese 
comparisons were used to investigate the equatorial velocity of rotation of 
the sun, ~);nd the study of the displacements of the lines of the sun's centre 
and limb. ~lr. Evershecl has now put forward the view that these dis
placements can be best explained as due to velocities in the line of sight 
rather than to pressure which has been hitherto the commonly aecepted 
explanation (see Bulletin No. XXXVI). These investigations are being 
continued, special regard being paid to those lines of which we know the 
efIectiYe IeveIR, as well aR their behav"l.our uuder pressure . 

..:-t llew method of measuring' spectrum plates has been worked out by 
tho Director. 

8. 6-iach Cooke Equatorial and Spectl'oscope.-As stated in section 9 of 
the last l'eport the old Cooke equatorial telescope with its mounting and 
also the Eyershed spectroscope were removed from the south dome and 
re-erected in the. photoheliograph dome ill October 1912. Visual spec
troscopic observations were made there from October 15, 1912, to March 
26 1913. 011 March 27 the Evershed Spectroscope was replaced by a llew 
gl·~ting Rpectroscope constructed by the Director. Meanwhile the 6·inch 
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Cooke Equatoriul with the Hilger Solar Spectroscope, both fro111 Poona, 
were erected ill the Houth dome and u series of comparativo Obf-'elTutions 
with this combination a,nd that of the old Cooke telescope with the new' 
grating spectroscope showed the former combination to be a better instru
ment ; it was accordingly adopted for regular ObSel'YfltiollS from April 4, 
1913. A careful examination of the t:lUn'R limb is made for dil:!placements 
of hydrogen lines and for metallic. pl·ominencoR. A fairly large number of 
the formor have been recorded. 

Prominences woro recorded Yi~ually on 292 days. There 'was no spot 
large enough to have its spectrum observed in detail, except perhaps one 
which ,,-as seen (1ady in December, but the weather was unfavoUl'able 011 
the only two dayt:\ on which the spot was faidy lal'ge. Dbtul'llanCes in the 
C line were recordod on about. half-a-dozell day.., Hnd D3 'was obsorvcd as 
an abRorption linc on one day. 

Swnm((J'!I of Sunspot ({nd Pl'omineJ1ce Observation.). 

10. Smu;pols.-The following table shovYR the'monthly llumhers of 
Hew groups observed, the mean da.ily llumhel'~ of spots vh;il)lC', Hnd tho 
db1tribution between the northern and southern hemispheres :-

r v 
0:; ~ ...: 

>. ~ ...: ~ 
:l .... , ,..:; ::: a I 

'Jl j ~ ::; = Ye:tr. 
~ .3 ~ .. ~ ,;, :; 

~ 
::; :; 

~ 
... § ! 00 ;:.. ..;:; ;-

'" '" " p.. ~ ::; ~ '" :l C .2 ;:., ..... <j ;;; I ... rf_ 0 Z '" .. : >-i -------
I i I 

1 
New gTOUpR ;; I 1 :! 1 'I 2 I 1 4, 16 I I I 

Daily number I 0'+ 0'1 ! 0'1 
I 1 0'<' O~ n·l 0,3 I (l'1 1)'5 ()'2 .. 

I North , .. ... \ 
1 

I 
1- ; .. 1 

! 
2 I 1 7 

\ South ,.' 2 I ~ 1 3 9 

::: I I I 
1 Equator I ... 
I 

1 I ------

It was stated in the last report that the new cycle of spot activity 
could probably be considered to have beguIl about the end of 1912. The,ro 
seemed to be Home confumation of this in the early months of 1913, especi
ally as the spot of February which was a high latitude one, 32° north. lived 
long enough to pass across the whole disc of the sun-; but the activity was. 
not kept up as the year advanced. In fact there were three months-May, 
June, and August-without a single spot recorded aR against two months 
in 1912 : also only 16 spot groups were recorded in the whole year, which 
is six less than in 1912. On the other hand the Hyerage latitude was 
high (19°·9 north and 16°·9 south) in 1913 as compared with previous years, 
which is an, indicati()n of the commencement of a new cycle. PUI,ther, on 
December 13, 1913, three separate spot groups wore seen on the disc, for the 
first time since :May 1911_ The distribution of spots between the two 
hemispheI'eR was n10re even than in £01'111er years, there having been li\oven 
n01,thern spots and nine sDut:Q,ern' 

The following particulars may l)e useful for compal'ing the spot 
activity of recent years :-. ~ 

1 ___________ --'-1 _1_91_0_, __ 1_Pl_l __ :--_19_12_'_1 1913. 

Number of new groups , .. \ 
Mean daily numbers .,. I 

i Number of days on which HO I 
I spot wa.s seen. 1 . I 

------'---

152 
1'8 
56 

56 
0·7 
158 

22 
0'8 
240 

16 
0'2 
288 
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Only two HpOtS. oue in February and the other in December, reached a 
fair size, but neither of them could be called large. ' 

11. P,·omiJ/(1Jlce.').-The mean prominence areas in the years 191.'2 and 
1913 are given below :-

J.Veu'b dally P'rofile a'fea.~ oj Prommer.ell8 in 8quare minu/.f's of' arc. -------------r- ~----------------,----- 191~~-f-- :1)18. 
1----------- I 

North 
I 

-" 1 
i 

South .. 

Total I 
'''1 

0'95 

l'Sl 

2'46 

i 
1 

1'08 

\ 1'11 

\---
\ 

I 
2'19 

111e mean area for 1913 was 93'1 per cent. of that of the previous year, 
the figures for 1!H2 and 1911 being 84'5 and 71'0 per cent., respectively, 
showing that the decrease in prominence activity is now becoming slower. 

The distribution in latitude in 1913 was very much the same as in 
1912, the only noticeable differences being that the secondary maximum 
in the southern hemisphere between 15° to 20° found in the latter half 
of 1912 has disappeared, and the region of greatest activity-between 
latitude 40° and 50°-shows a tenc1ency to broaden towardH the eguator. 

Metaliic P,·ominenC68. 
- , 

Number-

I 
?-rea.n Extreme 

observed. la.tit.uda., la.titudes. 

North ... 2 26° /250'5 26°'0 

... 3 44° 1410.;; 46°.[ 
J 

I 
South 

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

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

Number oj Prominenoes·. 
----- --~-------~ ---------;--------.------;------:--~--

I Prominenoes 
one minute 

I 
I! January ... 
February 

(March , .. 
, April 
May 
June 
July 
A.ugust 
September 
Odobel' ... 
NovembeI' 
December 

Montha. 

I or more 
in height. 

::: I 

i .... I 

.... 1 

55 
68 
80 
62 
I/J 
28 
23 
22 
18 
17 
25 
2] 

i 

I 
1 

i 
I 
I" 

Metallic. 

2 

3 

Eruptive. 

.~ 

4 
2 
4 
1 
1 
1 

1 
------------"----------__ ---!..i_"-_---.2. ____ "' __ 

The reduction in t~e number of "large" prominences since 1912 is 
about the same as that In the mean profile areas. 

Only five metaUic prominences were recorded: two of these were 
?bserved on tht:: same day within 3° of each other and probably originated-
~n a common dIsturbance. . 



7 

(b) OTHER OBSRRYATIONS. 

12. Time.-The error of thfl standard clock is usuAlly determined by 
reference to the 16-hour !:ligna} from the :Madras Observatory. This is 
~'endered possible by the courtesy of the Telegraph depm'tillellt 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 the Trichillopoly division. Inde
pendent time determinations have bC'en 111ado with the transit instrument 
using the Sidm'eal chronometer K 6134. 

13 . .LlIeteQrolo!Jy.-Eye observations are made at 8\ lOh and loh local 
mean time as in former years. The Richard thermGgl'aph I, wet and dry 
bulb) and barograph, the Beckley anemograph. and the sllnshine recorder 
ahlo continue in URe. The Beckley anemograph "was out of action from. 
March 23 to July 28 during the repai1'8 to the wind tOWOl'. The tabulation 
of tho hourly rNldillgs fI'om the bal'ograml'l, thermogTal1l:'l and sunshine 
records has becn stopped since March and the anemogral1ls are now 
tabulated by the Madras Observatory staff which also prepares the Xli 
regh;tel' from readings taken here. The preparation of the H)h Hnd 1()h 
registers is dOllE;l in the Calcutta }reteOl'ologieai Office. The wind velocity 
and direction for the daily weather telegrams to Simla and MadraR m~ 
obtained as usual from the Robinson anemometer and n wind vane. }'rolll 
the 8th December a weekly Richard barograph ha.s been HubRtitutod for 
the daily one which was formerly in use. 

PJ'essllre.-The average pressure fOl' the year waH 0'000 inch above the 
normal; half of the excess is due to the pressure being 0'035 inch above 
normal in December. The monthly mean pressure waH below normal 
from March to June and above ill the other months; the greatest defect 
was 0'017 in June. 

Temperature.-The monthly Illean temperature was in excess of the 
normal throughout the year and. the mean lllaximUlll was jn excess in the 
first ten months of the year. The monthly luean dry minima did not vary 
much from the normal so that there was a wider range of temperatuI:e 
than u!:-lual. The annual mean temperature, the annual mean maximum 
temperature and the annual mean range were respectively 2°'2, 10 '4 and 
1°'5 above normal. The mean" sun maximum" was also in excess in 
every month except November. 
. Hum-idity.-The annual mean was in defect of the nOl'mal by two per 

cent. and the mean did not vary much from the normals in the individual 
lllonths but the variations were the reverse of the temperature variations, 
that is, they Wel'e in defect from January to October and in excess in 
November and December. 

Ral~tfall.-The total annual faU was 3'27 inche!:-l below normal and 
the number of rainy days was less by nine~ The distrihl;ltion was also 
abnorma.l. In the eight months January, Eebruary, AprIl, May, June, 
August, September and Octobel' there was a, total ~efect of 14'28 inches 
and in the other four months a total excess of 11'01 Inches. The greatest 
deviation from norlnal was a defect of 5'23 inches ill October. 

Transpa.rency of the atmospllere.-The transparency of the lower 
atmosphere as judged by the visibility of the Nilgiris, about 100 miles 
dista,nt, was again mnch below normal being even ,vorse than ill the years 
1911 ~tlld Un2. 

Cloud and SUilshine.-The anntU1l mean clear sky ,vas practica.lly the 
same as the normal but there was the great excess of B27'~) hOUl'S above 
normal in the total duration of bright sunshine. 

14. fckismology.-The Milne horizontal pendulum recorded only 61 
earthquakes as against 81 in 1912. The number of large shockH was also 
smaller but the largost, l'ecorded 011 J Rnuary 19, had a gren,te:r amplitude 
than any ill 1912. 
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15. Library.-One hunched and fift.y volume:::; were bound during the 
yenr. A new catalogue of the library is in preparation. 

16. PlI.bUcatiol1.r;.-Seven Bulletins, Nos. XXVII to XXXIII y~"ere 
publiKhed durjng the year, and NOi::-l. XXXIV to XXXVI were in the press 
ut the end of the year. Their titles are as follows :-

No. XXVlI.-On the Presence ~f Ra.dium and the e1ements of the inactive gl'OUP in 
the Chromosphere, by J. Everflhed. 

No. XXVUL-On the relative numbers of Prominences observed on the Ba.stern and 
"{estern limbs, by J. ~vel'shed. 

No. XXrX.-Summary of Prominence observations for thfl fin,t'hal£ ().f the year 1912, 
by J, Bvershed. 

No. XXX.-Snmmary of Prominenoe observations for the second half of the year 1912, 
bv J. Evershed. 

• No, XXXT.-Summary of Prominence observations for the first half Ot the year 1913," 
by J, Ever",bed. ' 

. NI). XXXII -A no\" method of meafluring SITI!lll displacoments of spectrum lines, by 
J. Bvershed. ' 

No, XXXIII.--Promineuce Peri"dicities, by T. Royds. 
No. XXXIV.-J. comparison of the Periodicities in Prominences and BunspotR, by 

'1'. Hovds. 
, No. XXXV.-'j'he appa,rent effect of planets on the distribntion of Prominences, by 

rr. Royds and S. Sitflrama Ayyar. 
No. XXXVI.-A IJeW Tnterpretation of the general displacement ot the lines of the 

solar spect.rnm to~ards the red, by J. Evershed. 

The following contributions were made in addition to the above :-
. The Determination of Ancient dates from Astronomical data, by 

T. Royds and S. Sitarama Ayyar. A.Btrono'mical Society of Indi(t. 
The distribution in latitude of dark Ra. markings, by T. Royds. 

J.llontlily .LYotice.s of tlte Royal Asb'onomical Society. 
Some spectrographic measures .of the Solar Rotation made at the 

Kodaikanal Ob8ervatory, by .T. Evershed llud T. Royds. Jfonthly lVotice.<; 
of the ROllal AstroJlomical /::Jociety . 

• \.. new method of estimating clumges in the general radiation of the 
sun. b:T J. Even~hed. Read at the International Solar Union, at Bonn in 
August 1HI3. 

Report 011 sunspot Rpectra (a summary of t.ho visual and photogra
phic work clolle at Kodaikanal during the years 1910, 1911 and 1912), by 
J .. ]},el'shed. Read at the Inte1'jwtional Solar Union at Boun in August 
1913. 

17. General.-The Dil'ectOl'-General of Qbservatories inspected' the 
Kodaikallal Observatory in }"1ebruary and the Director inspected the 
"Madra,s Observatory in November. 

The staff of the Observatory has worked well during the year ;' Messrs. 
S. Sitaram.a AJJ"'"ar, ]"1irst Assistant, and R. Krishna Ayyar, Photographic 
.As~istant, deserve Rpecialmention for their zeal and industry. 

THE OB~ERYATORY, KOD.AIKANAL, 

19th Februar!l1914. 

T. ROYDS, 

Otfg· Director, Kodailcanal and 
J..1Iadra.<i Ob.'le1"'vatories. 
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II. REPORT OF THE MADRAS OBSERY ATORY FOR THE YEAR 1913. 

Staif.-The Staff at the Observatory on December 31, 1913, was as· 
follows :-

Deputy Director R. Ll. Jones. 
Oomputer S. Solomon Pillai. 
First Assistant O. Chengalvaraya. Mudaliyar. 
Second Assistant E. Ramanujam Piliai. 

Two peons and two lascars form the subordinate staff. The Deputy 
Director was absent on leave from 4th -April to 30th November 1913. 
Mr. J. L. Simonsen was in charge from 4th April to 27th June 1913 and 
Mr. R. Littlehailes from 28th June to 30th November 1913. Mr. A. A. 
Narayana Ayyar, First Assistant, was transferred to the Kodaikanal 
Observatory and his place was filled by Mr. C. Chengalvaraya Mudaliyar 
of the Madras Meteorological office. Mr. E. Ramanujam Pillai was absent 
on privilege leave for three months from 23rd June 1913. 

2. Time Service.-N 0 change has been made in the methods for deter
mining time or in the time service. The firing of the 8 P.M. gun at the 
Fort was resumed from 1st January 1913. The Fort gun failed on nine 
occasions and fired correctly on 721 occasions out of 730, giving 98'8 as 
the percentage of success. The failures were due to faults outside the 
Observatory. 

The Semaphore at the Port office failed on three occasions and was 
dropped correctly at 1 P.M. eyery other day; on two of the occasions on 
which it failed at 1 P.M., it was dropped correctly at 2 P.M. 

The Post office clock, which has hitherto been under the control of 
the Observatory, was handed over to the Telegraph Department at their 
request, on 1st April 1913. It was electrioally connected with the Obser
vatory Standard clock on 8th May 1913. 

3. Meteorological Observations.-In addition to the ordinary meteoro
logical observations, extra observations were taken for storm warning 
purposes and telegrams sent to Simla on one occasion and to Calcutta on 
49 occasions. The solar radiation thermometer in use was broken by 
accident on 20th December 1913 and a new one has been applied for. 

4. BUildings.-The usual annual repairs to the office and quarters 
were carried out during the year. No examination of the foundations of 
the transit instrument was made during the year, owing to the absence of 
the Deputy Director on leave. 

5. lnstruments.-The following is a list of the instruments at the 
Observatory on the 31st December 1913 :-

(a) Astronomical. 
Eight-inch Equatorial Telescope-Troughton & Simms. 
Sidereal Olock-Haswall. 

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

Mean Time Clock-J. H. Agar :Baugh, No. 105. 
Do. with galvanometer-Shepherd & Sons. 

Meridian Circle-Troughton & Simms. 
Mean Time Ohronometer-V. Kullberg, No. 5394. 

Do. do. No. 6544. 
Portable Transit Instrument-Dolland. 
Portable Telescope with stand. 
Ta.pe Chronograph-R. Fuess. 
Relay for use with the Ohronograph-Siemens. 

2 
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(b) Meteorological. 

Richasrd's Bal'ogt'aph-~o. 10, L. Casella. 
Do. Therll1o~raph-No. 29637, L. Casella.. 

Beckley's Anemograph-Adie. 
:-iunshine Recorder-No. 149, L. Casella. 
Nephoscope-Mons Jules Da.boseq &·Ph. Pellin. 
Barometer, Fortin's-No. 177], L. Oasella. 

Do. No. 725, L. Oasella (spare). 
Do. No. 1420, 1.J. Oasella (spare). 

Dry Bulb Thermometer-No. 94221, L. Casella. 
Do. No. 38037, Negretti & Zambra (spare). 

Wet Bulb rl'hermometer-No. 94219, L. Casella. 
Do. No. 38037, Negretbi & Zambra (spa.re). 

Dry Maximum Thermometer-oNo. 8581, Negretti & Zambra. 
Dry Minimum Thermometer-No. 69017, L. Casell~ 
Wet Minimum Thermometer-No. 91753, N egretti & Zam bra. 
Grass Minimum 'rhermometer-No. 3377, Negretti & Zambra. 
Raingange (8" diameter)-No. 1042, Negretti & Zambra. 
Measnre glass for above. 
Raingange (5" diameter). 
Measure glass for above. 

The Chronograph; Chronometer, Kullberg No. 6544, Barograph anG. 
the Mean Time clock by Agar Baugh were cleaned during the year. 

Large changes still take place in the level of the transit instrument 
and these changes were, as in previous years, closely associated with the 
rainfall. 

During the visit of the Director in November the transit instrument 
was overhauled and the north eollimator rewired and readjusted. 

6. Weather Summary.-The following is a summary of the meteoro
logical conditions at Madras during 1913 :-

Pressure.-Pressure was above normal in January, September, 
November and December and below normal in all the other months. The 
greatest excess was 0'024 inch in November and December and the greatest 
defect 0'036 inch in March. The highest pressure recorded was 30'2&7 
inches on December 30 and the lowest 29'499 inches on June 6. 

Temperat'ure.-The mean temperature of air was above normal in all 
months except in October when it was normal. The highest shade tem
perature recorded was 107°'7 on May 12 and the lowest 63°'1 on January 14. 
The highest temperature in the sun was 148°'6 on September 10 and the 
lowest on grass 59°'4 on January 14. 

Humidity.--.Humidity was normal in January, below normal in 
March, June and August and above normal in the remaining months. 

Wind.-The wind direction was normal in February and April. It 
was more northerly than usual in January and October, more southerly in 
March, May, June, July and September, more westerly in August and more 
easterly in the last two months. The wind velocity was below normal in 
all months except inJanuary,April,August and November. In December 
the mean daily velocity was 26 miles below the average. 

Cloud.-The percentage of cloud was normal in December, above 
normal in February and November and below normal in the remaining 
months. 

Sunshine.-The bright sunshine recorded was above normal in March, 
April, August and September and below normal in the other months. 

Rainfall.-The rainfall was above the average for May and the last 
three months in the year, and below normal for the other months; the 
greatest excess was 17'28 inches in October and the greatest defect 3'84 
inches in August. The total fall for the year was 65'05 inches against an 
average of 49'02 inches. The monsoon rainfall from October 15 to the end 
of the year was 48'16 inches against an average of 26'00 inches. The 
heavi~st fall on any day was 8'19 inches on No~ember 10. 

THE OBSERV.ATORY, MADRAS, 

26th January 1914. 
R. LL. JONES, 

Deputy Director. 
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APPENDIX I. 

SEISMIC REOORDS. 

STA.TION-KOD.AIKAN AL. 

<p = 10° 13' 50". A = 7'[0 2S' 00". h = 2343 m Subsoil-Rock. 

1913. To 

January 15'9 
February 16'2 
March 16'3 
t/aril 16'4 

ay 16'3 
June 16'4 

I Date. Phase. Time 

I 
G.M.T. 

! 

H. lI. 
Jan. 1 '" eP 17 18'0 

F 15 3{j'2 
5 . iP 17 42'4 .. ... 

eL 17 54'4 
M 18 01'7 
F 18 27'0 

7 ... eP 23 12-4 
iL 23 20'0 . 
M 23 21'8 

I F 23 41'3 
9 ... iF 3 09'9 

eL 3 2S'3 
M 3 26'1 
F 4 01'5 

11 ... iP 13 25'6 
iL 13 32'0 
M 13 54'1 
F 15 51'5 

13 ... eP 19 46'7 
eL 19 47'9 
M 19 52'0 
F 20 07-0 

15 P 20 30-0'(' 
F 20 54'0 

19 ... eP 17 09'5 
iL 17 11'8 
M 19 14'6 
F 19 54'0 

19-20 . " eP 23 59'7 
F 0 52'6 

Feb. 11-12 ... eP 23 49'9 
F 0 16'5 

20' ... eP 9 10'0 
F 9 56'0 

Mar. 4 ... eP 7 22'5 
F 7 44'0 

6 '" eP 2 16'9 
eL 2 21'0 
M 2 2S'6 
F 2 38'2 

S· ... P '" 
iL 11 11'5 
M 11 14'3 
F 12 OS'8 

14 ... iP 8 54'9 
iL 8 56'2 
M 9 08'6 
M. 22'5 
F 12 37'2 

14 ... eP 18 11'5 
iL 18 12'3 
M 18 13'3 
F 18 23'6 

23 ... eP 20 57'0 
iL 21 06'8 
M 21 25'1 
F 22 01'0 

2-A 

Appal'atu8.-Milne Horizontal Pendulum. 

r 1913. To TQ2 
7'0 July .. 16'5 
4'0 August ... 16'7 
3'1 Se~tember 16'7 
2'7 Oc oher ... 16'6 
3'0 November 16'5 
2'9 December 16'1 

AMPLITUDE (u) 

Period. 

I I 
(Sec.) 

AN. AE. Az. 

I 
! ... ... ... ... 

... . " .. . .. 

... ... .. .. . 

... ... .. . .. ... 60 . .. ... ... ... . .. 
... , . ... ... ... . .. ... ... SO ... ... ." ... ... ... ... . .. ... ... ... ... ... ... ... 40 ... ... .. , 

'" ... ... .. . ... ... ... . .. ... ... ... ... 30 ... ... . .. ... . .. ... .., ... ... ... . .. ... ... ... ... 60 . .. ... . .. ... .. ... .. . .. ... ... ... ... ... ... ... : ... .., 
... .. , ... ... 
... ... 11,750 , 

'" ... . .. 
! :" 

... ... , .. ... ... . .. I '" ... ... ... 1 . .. ... 
I ... ." I ... '" ... ... ... . .. ... ... .., ... ... .. , .., ... ... .. , ... . .. ... . .. ... 

... ... .., ... ... ... 40 ... 

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

... . .. .. ... 

... .. , ... ... ... ... 50 ... 

... ... .. . ... ... ... ... .. , 
I ... I .., ... ... 

... I ... 1,000 '" ... . .. .. ... ... ... ... . .. ... . .. , .. 0.' • ... ... ... .. . 

... 60 ... ... ... ... '" ... ... ... 

... ... 

1 

... ... .. 50 '" ... ... ... ... 

r 
TO~ 

2'9 
2'8 
2'S 
2-9 
2'9 
3'0 

Distance 
A 

(Km.) 

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

REiIU.RKS. 

Widening of line. 

Widening of lin 
Hour signal a 
20h 3O.m. 

e 
t 

Widening of line. 

Widening of line. 

Widelling of line, 

Widening of line. 

NoP. Ts. 
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Kodaikanal ObsE'l'Vatol'Y Seismic Records-cont. 

1 
AMPLITUDE (u) I , 

Distance No. Date. I Phase. Time Period, 

I 
I fj. REMARKS. I G.M.T. (Sec.) 

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

I 
1913. H. M. 

18 Mar. 31 '" eP 4 05'0 ... .. ... ... .. . eL 4 32'0 ... ... ... ... .. . M 4 38'5 ... ... 70 ... . .. F 6 39'9 ... ... . .. ... ... 19 ApI. 7 ... 'eP 14 27'2 ... ... ... ... .. . Widening of line. F 14 58'7 ... ... .. ... .. . 20 9 ... eP 18 20'3 ... ... ... ... .. . Widening of line. F 19 19'7 ... ... 
'" 

.. , ... 21 13 .. eP 7 02'0 ... . _ . ... ... ... eL 7 12'8 ... ... ... ... . .. M 7 22'3 ... ... 50 ... . .. F 7 59'7 ... ... ... ... ... 22 18 ... eP 13 39'2 ... ... ... ... .. . iL 13 43'1 ... ... ... ... M 13 43'6 ... ... 20 ... . .. F 14 00'5 ... ... .. . ... .. . 23 18 ... eP 19 10'7 ... ... .. . ... . .. iL 19' 28'0 ... .. . .. ... .. . M 19 35'1 ... . .. 90 ... . .. F 20 09'2 ... ... ... ... . .. 24 24 ... eP 10 23'1 ... ... ... ... .. . iL 10 41'2 ... ... ... ... .., M 10 50'6 ... ... 110 ... . .. F 11 40'2 ... ... .. . ... .. . 25 24 ... iP 12 35'4 
'" . .. ... ... . .. eL 12 46'0 ... . .. '40 ... . .. M 12 51"1 ... '" ... . .. F 13 26'4 ... ... ... ... . .. 26 25 ... iP 18 06'7 ... ... .., ... .. . iL 18 14'8 ... . .. . .. ... .. . M 18 31'0 ... ... 300 ... . .. F 21 38-7 ... ... '" 

... . .. 27 26 ... eP 4 17'8 ... ... .. -.. . .. eL 4 31-3 ... -.. ... . .. M 4 52'9 ... ... 70 ... .. . F 5 37-1 ... ... ... ... .. . 28 30 ... eP 11 58-7 ... ... ... ... .. . iL 12 30'0? ... _ .. ... ... . .. Hour signal at 12 M 12 34'6 ... ... 50 ... ... 30m. F 13 24'9 ... . .. ... ... ... 29 May 7 ... eP 12'0 ... ... ... , .. .. . Widening of line. F 39'8 ... ... ... ... .. . 30 8 '" eP 18 54'7 ... ... . .. ... . .. eL 19 05'3 ... ... .. . ... . .. M 19 06'5 ... ... 50 ... ... F 20 37'0 ... ... .. . ... . .. 31 16 ... eP 12 40'7 ... ... .., ... ... Widening of line. F 12 56'8 ... ... .. . ... . .. 32 18 ... eP 2 20'7 ... ... .. . ." . .. Widening of line. F 3 40'2 ... ... ... .. .. . 33 30 ... eP 11 59-7 ... ... .. . ... . .. iL 12 09'2 ... ... .. . ... . .. M 12 39'7 ... ... 100 ... . .. 44'9 ... ... 90 ... ... 53'1 ... ... 90 ... . .. F 15 23'3 ... . .. ... ... ... 34 June 4 ." eP 10 17-7 ... ... .. . ... . .. eL 10 25'9 ... ... . .. ... ... M 10 44'9 ... ... 50 ... . .. M. 10 57'2 
'" ... 50 ... ... F 11 25'9 ... ... . .. ... . 35 14 '" eP 9 50'7 ... ... ... ... ... iL 10 06'7 ... ... ... ... . .. M 10 15'4 ... 

I 
. .. 120 ... ... F 11 24'1 ... ... ... ... ... 36 22 ... eP 14 14'0 ... ... 

'" . .. 
'" Widening of line. F 16 45'4 ... . .. ... ... . .. ~7 26 ... eP 5 09'7 ... ... 

'" ... ... Instrument exa; 

h 

m-
iL 5 22'3 med at 5h 111D. ... ... ... '" ... M 5 27'4 ... ... 250 ... ... ~ 6 11'5 .,. ... 320 .. . . .. C. 6 13'6 ... ... 280 '" ... C8 6 19'2 ... 

'" 260 ... ... Col 6 22'S ... ... 320 . .. . .. F 8 56'7 ... ... ... .. . . .. 38 July 7 ... eP 17 00'6 ... ... ... , .. ... iL 17 58'5 ... . .. 
'" . .. ... M 17 58'7 ... . .. 40 ... . .. F 19 03'9 ... ... . .. -.. . .. 
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Kodaikanal Observatory Seismio Reoords--cont. 

Period I 
AMPLITUDE (u) 

Time. 

I 
Distance. 

No. Date. Phase. G.:M.T. (Sec.) I I 

(~.) REMARK!!. 
AN. AE. I 

A.z. i 
I 

1913. H. M. 

39 July 12 ... eP 10 47'4 ... ... ... .. . . .. Widening of line. 
* F 11 53'6 ... '" ... ... ... 

-40 28 ... eP 7 00'3 ... ... . .. .. .. 
iL 7 07'4 ... ... ... . .. ... 
M i 7 10'4 ... ... 60 . .. ... 
F i 7 42'2 ... .. .. , ... . .. 

~1 Aug. 1 .. , eP 17 22'1 ... '" ... . .. ... 
iL 17 31'9 ... .., ... ... . .. 
M 17 33'4 '" '" 50 ... ... 
F ? ... '" ... .. . .. 

42 1 ... P ? ... ... ... . .. .. . 
eL 17 53'2 ... . .. ... .. . ... 
M 17 59'8 ... '" 110 ... 
F 18 54'5 ... ... ... .. . .. . 

·43 6-7 ... eP 22 28'8 '" ... .. , '" . .. 
iL 22 47'7 ... . .. ... ... .. . 
M 23 46'7 .. , ... 410 ... ... 
F 1 30'0 ... . .. ... ... ... 

·44 7 ... eP 14 37'8 '" '" ... ... ... Widening of line. F 15 39'3 ... ... ... .. . . .. 
-45 13 ... eP 4 28'8 ... ... ... .. . ... 

iL 4 40'8 ... ... ... .. . ... 
M 4 48'0 ... ... 580 .. , 
F 5 44'9 ... ... ... '" ... -46 Sept. 3 ... eP 22 02'8 ... ... .. .. . .,. Widening of line • F I 23 30'0 ... ... ... . .. . .. 47 13 ... eP 2 22'6 

'" ... ... .. . . .. Widening of line. F 2 56'7 '" ... ... .. . 48 16 .. , eP 12 17'7 ... '" ... ." . .. 
eL 12 19'2 ... ... ... .. . . .. 
M 12 23'3 ... ... 90 ." . .. 
F 12 40'3 ... ... ... . .. . .. 49 Oct. 11 ... eP 1 45'9 ... ... ... . . , .. 
F 3 J2'0 ... ... ... ." . .. Widening of line. 

.50 11 ... eP 4 18'2 ... ... ... .. . ... 
eL 4 27'4 ... ... ... . .. Instrument ex 
M 4 52'S 50 

... 
ined at 3h 54m • ... ... ... ... 

F ? ... '" '0' 

I 
... 

51 11 ... P ? ... ... ... . .. .. 
L 9 29'5 ... '" 

I 

... .. , 
M 10 03'6 ... ... 50 ... 
F 10 49'5 ... . .. ... . .. ... 52 11 ... eP 11 01'3 ... '" ... ... ... Widening of line. 
F 12 21'S 

'" ... ... ... 53 14 ... eP 7 59'7 ... ... ... .., . .. 
iL 8 32'0 ... ... ... .., . .. 
M 9 14'9 ... ... 120 ... . .. 
F 10 51'0 ... ... ... .. . . .. 54 Nov. 6-7 ... eP 21 36'2 ... .. . ... . .. ... Widemng of line. 
F 0 02'0 ... '" ... . .. . .. 

55 14 ... P ... ... 
'" ... 

iL 20 56'9 ... . .. ... . .. , .. 
M 20 59'0 '" ... 180 .. ... 
F 21 24'4 ... ... ... ... ... 156 15 ... eP 6 '22'1 ... ... .. . .. .. . Widening of line, 
F 6 48'4 ... ... ." . .. .. . 

aDl-

57 19 ." eP 3 29'2 ... '" 
... .. . 

L 3 40'2 ... . .. ... ... .. . 
M 3 52'5 ... .. , 200 ... .. . 
M2 55'3 '" ... 200 ... ... 
F 4 35'6 ... ... ... ... . .. 

58 23 ... eP 22 02'8 . .. ... .. . .. . .. Widening of line. 
F 22 24'4 ... ... ... . .. . .. 

. 59 Dec. 2 ... iP 20 06'0 ... ... . .. ... . .. 
iL 20 07'0 ... ... ... '" . .. 
M 20 08'6 ... ... 60 . .. . .. 
F 20 18'9 ... ... ... .. . .. . '60 10 ... eP 6 33'5 ... ... . .. ... .. . Widening of line. 
F 7 41'9 ... ... .. ... .., 

61 21 ... eP 15 40'5 ... ... .. . .. . 
iL 15 48'3 ... ... ... ... ON 
M 

I 
15 58'3 ... ... 300 ... . .. 

F 17 33'7 ... . .. ... . .. ... 
* Air tremors during high wind July 16-20. 
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APPENDIX IV. 

KODAIKANAL mean hourly bright sunshine for the year 1913 . 
. 

Hours. 

Month. 

\7-8\ 19-10 110-11 \ 11-12\12-13 j 13-14/14-15115-16116-17\17-18 6-7 8-9 

January ... ... 0'05 0'61 0'68 0'71 ! 0'78 0'81 0'78 0'73 0'67 0'58 0'39 0'05 

February ... ... '30 '82 '89 '91 '86 '87 '83 '75 '74 '60 '42 '12 

March ... ... '41 '94 1'00 1'00 1'00 '94 '79 '70 '64 '65 '54 '35 

April ... . .. '48 '86 0'93 0'94 '89 '87 '80 '65 '58 '53 '29 '18 

May .. ... '48 '75 '83 '90 '86 '82 '75 '61 '41 '52 '33 '23 

June .. ' '14 '54 '73 '77 '79 '75 '58 '64 '54 '48 '32 '11 

Ju1y .. , .. '11 '40 '54 '67 '61 '61 '60 '54 '44 '42 '21 '09 

August .. , '32 '60 '76 '79 '71 I 
I 

'63 '56 '50 '47 '37 '34 '16 

September , .. '26 '65 '72 '76 '681 '54 I -35 '34 '26 '29 '25 '18 
i 

October ... '19 '39 '50 '59 '56 I '51 -47 '40 '28 '22 '17 '05 

November .. ' .. '18 '51 '66 '62 '53 '56 '53 '54 '49 '48 '33 '06 

December ... '''I~ '55 '64 '73 '70 '72 '81 '73 '66 '57 '45 '11 
I- [-

Mean .. , \ 0'26 0'64 0'74 0'78 0'75 0'72 0'65 0'59 0'52 0'48 0'34 0'14 

APPENDIX V. 

NUMBER of da.ys in each month on which the Nilgiris wel'e visible in 1913. 

-
Very clear'l I J Ulilt visible. I Month. Visible, 

Tops only 
Total. Vlsible. 

Jauuary , .. ... .. , .. , . .. 9 4, 1 14 

February ... ... ... .., . .. 3 6 5 14 

Mlll'ch ... .. ' .. .., ... 1 ..' ,., 1 

April ... '" .. , '" .. ' .. ... ' .. 
May ... ... ..' ... 4, ... 1 .., 5 

June ... ..' .. , 
, .. \ ... 2 1 3 

July ... .. , ... , .. 2 2 1 

\ 

... 5 

August ... .. , .. .., ..' .. , 2 ... 2 

Septembel .. , , .. .. ' 6 9 5 ... 20 

October ... ... . .. ... 4, 2 2 ... 8 

November ... ... .. . 1 2 3 3 9 

December ... ... ... .. . S 5 2 2 12 

Total .. , 20 35 27 11 93 I 
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APPENDIX VII. 

A.bSTRAOT of the mean mott>orological condition of Madras in the year 1913 compared with, 
the avera.ge of past years. 

I Difference from I Average. 

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

Mean values 6f 1913. 

Reduced atmospheric pressure 29'862 0'002 below. 29'864 

Temperature of air 82'4 1'3 above. 81'1 :' 

Do. of evaporation 75'8 1'3 " 
74'5 

Percentage of humidit,y .. , 73 72 

Greatest solar heat in l'aClIO 132'7 7'0 below. 139'7 

Maximum ill shade 91'6 0'8 above. 90'8 

Minimum in shade ... 75'9 1'2 74'7 

Do. Oil grass ... 74'2 2'3 71"9 

Rainfall ill inches since January 1 at on 88 days 65'05 16'03 " 
49'02 

General direction of willd S.E. byE. 1 point E. S.E 

Daily yelocity in miles 166 5 below. 171 

Perceutage of cloudy sky 43 6 49 

Do. of bright sunshine 51'9 6'5 " 58'4 

DURATION and quantity of the wind from different points. 

From IHoursJ Miles.' From \ Hours\ Miles., From \Hours\ Miles. ,-Fr::--IHoursl Miles. 

orth- , .. 
. byE. .. , 

T.N.E. ... 

~ 

N 

N 

N 

N 

N 

E 

.E. byN. 

.E. ... 

.E. byE. 

.N.E. ... 
E. byN. 

I 
244 

407 

509 

573 

314 

270 

132 

260 

1,474 East ... 259 

2,501 E. byS .... 289 

3,645 E.S.E. ... 298 

4,744 S.E. byE. 399 

2.132 S.E. ... 416 

1,803 S.E. by S. 819 

820 S.S.E. ... 548 

1,280 S.byE .... 264 

I 

1,399 South ... 208 1,536 West ... 207 1,643 

1,777 S. byW. 185 1,288 W. by N. 153 1,365 

1,758 S.S.W. .. . 247 1,607 W.N.W .... 104 941 

2,332 S.W. by S. 250 1,847 N.W.hyW. 9~ 692 

2,834 S.W. .. . 157 1,073 N.W. ... 61 342 

7,037 S.W.byW. 183 1,311 N.W.byN. 38 239 

4,634 W·S.W .... 230 1,704 N.N.W .... 51 277 

2,103 W. byS. 270 1,961 N.byW. 88 590 

rrhere were 135 calm hours during the year. The resultant oorresponding to the above' 
numbers is represented by a S.K by E. wind, blowing with a nnii€lJJm daily velocity of 39 
miles. 
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APPENDIX ·XI. 

MADRAS OBSERVATORY-Wind, cloud and bright sunshine, 1913. 

Wind resultant. Clouds (0-10). Brigh~ sunshine. 

}lIonth. -
[ Greatest 

Velocity. SB. 10 H. 16 H. 20B. Mean. 
Average number 

Direction. aer I of .hours ay. ma 

I day. 
l 

lIUJ.ES. POINTR. I HOURS. 

I 
HOURS. 

,January 159 N.E. byN. I 2'8 3'9 3'4 2'0 3'1 6'2 8'6 ... .., 
I 

February .. , ,,, 107 E. by S. 2'9 3'8 2'3 1'8 2'7 S'4 I 10-3 

March ... ... 127 S.E. byS. 
I 

1'0 1'6 1'1 0'2 1'0 9'2 10-4 

April ... .. , 179 S.S.E. 3'3 2'7 1'7 0'7 2'1 S'9 10'4 

May ... .. , 168 S. byE. 2'4 2'5 2'5 2'6 2'6 7'6 9'1 

.June .. , ,., 83 S.S,W. 4'8 4'6 6'0 5'S 5'3 5'1 7'7 
! 

July 94 S.W. byS. 6'7 6'4 7'4 6'7 6'9 3'9 
i 

8'3 .. , ... 

August ... , .. 72 S.W.byW. 6'4' 5'6 6'7 7'0 6'5 5'3 10'0 

September ... 55 S, by E. 4'7 4'7 5'4 4-8 4'9 6'4 1M 

-October ... ... 34 N.N.E. 5'5 5'S 6'3 5'2 5'7 5'2 10'5 

November ... 16S N.N.E, 6'2 6'7 6'7 5'1 6'2 4'2 
l 

9'5 

December .. , 138 ~.E. hyN, 5'3 5'S 5'3 4'3 5'2 5'2 8'7 

---

! 
'-----

Annual , .. 39 I S.E, by E. 4'3 4'5 4'6 3'9 4'3 6'3 ' .. 
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