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KODAIKANAL AND MADRAS OBSERY.ATORIES. 

I.-REPORT OF THE KODAIKANAL OBSERYATOHY 
FOR THE YEAR 1918. 

8taff.-The Rtaff of the Observatory on December :n, 1918, wa:.; as 
follows:-

Director 

Assistant Director' 

First Assistant 

Seconcl Assistant 
Third Assistan t 
Fourth Assistant 
Writer ... 
Photographic Assistant 

Magnetic Observet· ... 
Magnetic Recorder . _. 

... J. Evershecl, F.R.S. 
f'r. Royds, D.Sc, (on deputation). 

... l S. Sital'ama Ay:,'ar, acting sub. JJJ'U felil. 

{ So Sitarama Ayyal', B • ..\.. 
. -. A. A. Nal'a;ralla Ayyal', acting i5uh. PI'O tnl/. 

A. A. Narayana ~lyyal', B.A. 
S. Balasundal'am Ayyal'. 
Vacant. 
L. N. Krishnaswami .lvval'. 
R. Krishna Ayyal'. . • 

MAGNETIC SECTION. 

S. H. Rama:-;Wltllli An'angal', B.A. 
-.. ~.~. R.anga .\.chal'ya. 

The death occurred on October 14 of Second ARsii-5tant G. Nagm'R.ja 
Ayyar after a partial recovery from a severe ,-tttack. of influenza. He 
joined the staff of the Observatory in April 1, 1899, as wl'iter and was 
promoted to Second Assistant on February 12, 1909. Mr. Nagaraja 
Ayyar was a good observer and was very Rkilful in the handling of 
instruments. He early succeeded in photographing an excellent series 
of spectra of large sunspots and was the author of a paper on the 
weakened lines in spot spectra published in the AstrophYRical J ourna.l in 
1907, Vol. XXVI, p. 143. 

The subordinate staff consists of a book-biuder, an assi8tant book­
binder, a mechanic, six peons, a boy peon for the dark room and two 
la,scars. 

2. Instrument.~.-With the exception of the new conHtructions and 
adaptations mentioned in paragraph 16 the instrumental equipment of 
the Observatory has remained the same. The 15-inch lens borrowed 
from the Nizamiah Observatory, Hyderabad, is still in use for photo­
graphing solar and Venus spectra. The Kullberg sidereal chronometer 
lent to the Nizamiah Observatory in 1917 remains at tha,t Ob~ervatory. 

3. Weather conditions.-The partial failure of the Routh-west 
monsoon in the months June to September inclusive resulted in lesH 
unfavourable conditions than is usual in those 11l0nthH. On the other 
hand the months of May and N ovembel' were unusually cloudy and 
w-et. The mean definition in the north dome between 8 and 10 a.in. wa::; 
2'9 on a scale in which 1 is the worst and 5 the best; the best monthly 
mean was 3-3 in April and in December. There were thiI'tY·lline days. 
in the year when the definition was 4 or oyer. 

Photograph-ic a'nd vi,mal ob8ervation,r;. 
4. Photoheliograph.-Photographs 011 a scale of 8 inche8 to the Sun7s 

diameter were obtained on 303 days. In June the 6-inch photo-visual 
lens previously employed for this work was replaced by a visual 
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achromatic of the same diameter and focal length, and the daily photo­
graphs are now taken with a green colour screen limiting the ~ffective 
light to the spectral region between F and G. Some experImental 
photographs have also been obtained in red light with lantern plateR 
dyed with pinacyanol. 

5. Spectroheliographs.-M.ollochromatic images of the disc in K 
light were obtained 011 337 days, prominence plates on 2-19 days and Ha 
dis~ plates on 261 days. 

6. Six-inch Cooke eq'uatorial and 8pectroscope.- -Work with this instru­
ment has been continued on the same lines as formerly for visual 
observations of solar .phenomena which cannot be readily photo­
graphed. 

7. Grating spectro{/raph.---This was employed mainly in re8earche~ 
connected with displacements of the solar lines, the programme of 
work including photographs of the spectrum of Yenus with Fe arc 
comparison lines, also control plates of sunlight and Fe arc. A 
good series pf third and fourth order plates of the carbon arc and solar 
spectra was secured for measuring the displacements of the cyanogen 
band-lines near ~ 3883. During a spell of exceptionally clear sky in 
February and March about fifty solar rotation plates were also obtained. 

8. The Venus spectra.-In the six months April to September inclusive 
high-dispersion Yenus spectra were obtained on twenty-seven mornings. 
These and 31 plates of sunlight spectra have all been measured by the 
positive on negative method, and yield results of great interest. The con­
trol plates taken under precisely the same conditions as the Venus plates 
give a mean shift of the more affected iron lines in the region 4337-4494 
of + 0'010A, and of the less affected lines + O·003A. The Venus plates 
taken near the western elongation of the planet, wh.en the angle Yenus­
Sun-Earth was about 45°, yield slightly smaller values of the shifts, and 
there is a progressive diminution of wave-length as the angle -at the Sun 
increases. When this angle exceeds 90° the displacements Sun - arc all 
b.ave the minus sign, that is the solar lines reflected by Venus are shifted 
to violet instead of to red with reference to the iron arc. 

This very striking result is shown in the following table :-

Month. \ 
Displacements in angstrom;;. 

Mean angle. ------,.------
9-G-EB More affected I Less affected 

________________________ -:1..___ __ --+-__ l_in_es_. ____ 1 ___ l~~: 

April and May ... 
June ... . •. 
July ... 
September 

+ O'OOH 
+ 0'002 
- 0'001 
- 0'006 

+ 0'002 
- 0'002 
- 0'004 
- 0'010 

It also appears that the more affected lines diminish in wave-length 
more than the less affected lines, so that when the light is derived from a 
hemisphere of the Sun turned about 90° to Earth, the J!"e arc and solar 
Jines nearly coincide. 

The result of the Yeuus work seems to dispose finally of the possi­
bility that the solar line-shifts are due to the gravitational effect resultino' 
from Einstein's generalized relativity hypothesis. As the shift toward~ 
red of the solar lines, according to these observations, is only observed in 
the light derived from .a hemisphere of the Sun facing towards Earth, it 
seems l.lecessal'Y to a~mlt an .earth effec~ whether the shift is interpreted 
as motlOn or otherwIse. It IS very deSIrable that confirmation of theRe 
results should be obtained independently by other observers. 

The Venus spectra obtained in 1918 leave still undecided the question 
of the rotation period of the planet, although such evidence as has .been 
obtained favours a short period .. Four excellent plates obtained in 
November and December 1917 near the eastern elongation of the planet 



give consistently low values of the orbital velocity, but this may be inter­
preted ill two ways: either the planet rotates in the same.direction as the 
Earth and with approximately the same period, or the Sun-arc displace­
ments are not constant but liable to considerable changes. 

It was hoped to obtain confirmation of the low values of orbital 
velocity, implying a rapid and direct rotation, at the western elongation 
of the planet in April; but owing to the very bad definition prevalent in 
the spring months at Kodaikanal, it was found impoRRible in a long 
exposure to keep the planet in a fixecl position on the spectrograph slit. 
The spectra therefore represent more or lesK the integrated light of the ha.lf 
disc, including rays from parts of the planet approaching the Earth, and 
from other parts receding from the Sun; resulting in a partial compen­
sation of the effect looked for. The mean of eight plates gives an orbital 
velocity only 0'7 per cent below that derived from Nautical Almanac data, 
whilst the plates taken at eastern elongation gave a value 3'5 per cent 
below the calculated velocity, a defect Vi' hich is over ten timeR the 
probable error of a single plate. 

The uncertainty as to the effect of the planet's rotation, and the 
possibility of variations in the wave-lengths of the solar lines, make it 
useless at present to derive a value of the solal' parallax from the deter­
minations of orbital velocity. Observations have been instituted however 
to test the constancy of the Sun-arc shift. Plates taken at weekly inter­
vals in September, October and November indicate only yery small 
changes when longitudes on the Sun differing by 90° are compared; but 
mon thly tests will also be made, extending over a much longer period. 

In photographing the spectrum of Venus with the grating spectro­
graph in the blue and violet regions, it was noticed that longer exposures: 
were required than is necessary when the image of a brightly illuminated 
terrestrial cloud is brought on to the slit. Direct comparisons of the 
spectra in a low dispersion prism spectrograph, using a parabolic mirror 
to form the i.mage of Venus, showed that with exposures regulated to give 
equal density in the green region the Venus spectra are much weaker in 
the violet than the cloud spectra, suggesting that the atmosphere of 
Venus is devoid of clouds, or if these are present the atmosphere above 
them must be strongly absorptive for the violet rays. 

9. The cyanogen bands.-The measures of the cyanogen band·lineR 
in the Sun and in the carbon arc have shown that most of the lines are 
shifted towards red, both at the centl'e of the disc and at the limb, and as 
in the case of iron the stronger lines give the larger shifts. The shift at 
the limb is on the average greater than at the centre of the disc, but is 
less than the theoretical gravitational shift equivalent to 0'634 km./sec. 
A systematic difference was found between north and south polar limbR~ 
which requires further investigation. 

10. The .solar rotai'ion.-Of the series of plates of the Ha region 
obtained in the fine weather of March and April, 32 have been measured 
by the positive on negative method. The results show that despite the 
increased accuracy obtained in the measures large discordances in rota­
tional velocity are still found in individual plates. In the equatorial 
regions, where spot disturbances are generally absent, plates taken on the' 
same day will sometimes differ by as much as 3 per cent. The provisionaI 
mean value of the sidereal velocity at the equator from this series oI 
plates is about 1'92 km./sec. but the extreme values differ by about 6 per 
cent in excess or defect of this. The average probable error of a plate 
from ten strong Oa and Fe lines of mean intensity 6 is ± 0'006 km./see. 
In exceptionally good plates it is as low as ± 0'003 km./sec. The measuring 
errors are found to be smaller than the plate irregulaIities. Probably 
more uniform results might be obtained if the solar image were not well 
focussed on the slit or were affected by astigmatism, so that the light 
forming the spectru'm would be derived from a larger area of the Sun's 
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surface. The question of haze affecting the results is ruled out by the 
fact that photographs were obtained only on the clearest possible days. 

In the case of the Ha line, which was also measured, the local dis­
tortions are nearly always present, and greatly interfere with the 
accuracy of the measures. The velocities obtained are generally but 
not always larger than for the iron lineR. The mean equatorial velo­
city derived from Ha is 2'05 km./sec. 

11. Nova. aqu,ill13.-Two series of prismatic camera spectra of the 
Nova were obtained between .Tune 12 and July 11, and the result of a 
study of these have been communicated to the Royal Astronomical 
Society. The changing wave-lengths of the double series of hydrogen 
absOl'ption lines and of the enhanced lines of iron suggest an analogy 
with the solar eruptive prominences, for Kodaikanal photographs have 
proved these to move out from the Sun with accelerating velocity, 
indicating the action of a repulsive force, which is probably operative 
also in novre. The hydrogen emission bands in the Nova are shown 
to have widths proportional to wave-length, which would not be the case 
if pressure or density were concerned in the widening ; it is therefore 
considered to be a Doppler effect also, due to a vast explosion or expansion 
of the gases in all directions. The narrow absorption line H which is found 
superposed upon the broad emission band He is shown to have a dis­
placement which is almost the same in amount and sign as that due to 
the solar motion in space, implying a stationary condition of the calcium 
vapour with reference to the sidereal system; it probably has no con­
nexion with the Rtar, and appears to be widely dh;;tributed in the milky 
way region. 

12. Oonjunction of Venus and Sun.-Arl'angements were made with the 
6-inch photoheliograph to obtain a series of photographs of Venus in red 
light, before, during, and af~er superior conjunction 'Yith the Sun, by the 
method proposed by :M:r. LIndemann for photographIng Regulus in con­
junction with the Sun. On November 24 the planet was within 6' of the 
Sun's limb and had it been possible to carry out the programme it would 
have been of great interest to ascertain whether the track of the planet was 
bent inwards towards the Sun (Einstein effect) or pursued a perfectly 
straight path past conjuncti.on. On October 28 the sky waH perfectly 
clear and it was found pOSSIble to photograph the planet, then only 7° 
west of the Sun, with a red filter a,nd special a,rrangementH for blocking 
out scattered sunlight. An exposure of 10 seconds was found sufficient 
to give a distinct image of the planet with pla,tes dyed with pinacyanol. 
The scale is nearly 10" to the millimeter, equivalent to a ratio FjA=140, 
enlarging lenses being used and a mirror to reflect the image to a 
convenient position. The red glass filter was placed near the focus of the 
v-inch object glass; and in order to obtain photographs on the day of 
conjunction the filter was carefully silvered, the Sun's image could then 
be brought on to it without risk of fracturing the glass. At the same 
time, owing to the partial transparency of the silver film, sufficient red 
light was transmitted to give a distinct photograph of the Sun with a 10 
seconds exposure. A small part of the film was removed to allow the 
light of Venus to be freely transmitted. It was hoped by this means to 
photograph both planet and Sun with a single exposure, but everything 
would depend on the purity of the sky nea,r the SUll and the absence of 
Rcattered light in the instrument. 

Experiments showed that there was considerable fogging of the plate 
through the opening in the silver film when the Sun was photographed in 
this way, but perhaps not enough to entirely block out the imao-e of Venus. 
However after October 28 no clear skies occurred for about two monthH 
and the experiments were abandoned. 

A more hopeful method would be to abolish the enlargino- lenses and 
mirror and use a single object lens of at least 20 feet focus attached to a 
large equatorial. With a, filter tran..~mitting t.he extreme red and infra 



red, and plateK Kensiti~ed with dicyanin Venm5 could probably be 
photographed in Ruperior conjunction with the Sun; but a. non-diffusive 
sky and good definition would be eHsential conditions, and these could 
probably be found onl~~ on :HI ocea.nic iRland, or in Kashmir. 

,~'UJnm(IJ',II of .Wl/8pot (f,nd prominf'lIcf' ob.-;prvat/ons. 

13. 8unspots.-" The following table shows the monthly numbers of new 
groups observed at Kodaikanal. and their distribution between the north­
ern and southern hemiHpheres. The mean daily numbers of spots visible 
~re also given :-' -- .----- _ .. i IT: --;i 1\" ~ T ,: ~:r ~- t -------

a ~\~ ai~ ;:"9 :: 
,~ ~ I ~ I < i ~ ; ~ I ~ , < 

~ i /00 ,;; 

I Year. 
A I ..; " :l> 

I 
A ,.Q F :l> S a .2 ..c c " 0) 

go ..., ;. ., 
I Q ~ '" en 0 ~ , 

~ew gI'o-=-;~ ~- --- -~~ 1-- -~\;- -'-ttl ~~-r ~~"r ~51 :~5--- -32 1 24 

Iii I 11 till' 17 I 16 I It; 15 11 

32 27 23 3 

18 14 H 1 

32 

65 Nllrth 
I , 

!l \ 16 \ Hi 13 

i,-7 I '-I I '-9 i .-; \ 5"' '-I 

H()ut,h 17 
,1,4

1 

12 15 1 

1 

5'S! 5'1 4'2 5 D;lily nUmbel'K 

In 15 14 64 

IHoI ·· .. l' .. ...... [)·U , 

3 ;Equat.or 

The maximum spot activity of the present cycle took place during 
the second half of 1917 for both hemispheres when the mean monthly 
number of new groups reached 17 for the northern hemisphel'e. and 16 
for the southern: and the mean daily number rOSe to 7'1. The above 
table for 1918 shows a considerable reduction in these figures. 

The number of new groups decreased more rapidly in the northern 
hemisphere than in the southern and in 1918 the spot activity was about 
equal in the two hemispheres. 

The approximate lllean latitude of the spots was 110 '8 in the northern 
hemisphere and 1-1,0'6 in the southern, a decrease of over 20 in each 
hemisphere compa,red with 1917. 

The number of bright reversah; and of displacements of tho ll~ lin~ 
fell from 483 and 13~ respectively in 1917, to 422 }1nd 108 in 1918. There 
were 44 observations of Ds 3.8 a dark line in 1918, the great majority 
being recorded during the first haJf of the year. 

14. Prominences. A rapid decline in prominence activity occurred 
during 1918. The mean daily areas in square minutes of arc, derived 
from the Kodaikanal photogra,phic records, are as follows :-

---:---------------

! _ I N ort.h. \ South. I Total. 

I l!lIH .Jalluary t.o June ... ..-.j :l1 .• _~-48---.. --1:l:9711.2 --' 5'00 
July to December " i1 3'23 

, , _____ ' ________________ ._, ____ . _____ . _~ ____ L _____ I _____ _ 
----------~-----

The mean daily number recorded also fell from 18'2 for the first six 
months to 16'1 for the second half of the year. 

The high latitude prominences reached their greatest development, in 
the southern hemisphere, and the closest approach to the poles during the 
early months of the year and then rapidly declined. After July there 
were no prominences of any magnitude recorded between latitude + 50 and 
the north pole. In the south the polar regions maintained some activity 
until the end of the year. This decline of the polar prominences is a 
well marked phase in the pI'ominence cycle and occurred last in the year' 
1907, 

Prominences generally attained a maximum development in the 
northern hemisphere early in 1917, whilst the southern maximum. 
occurred during the first half of 1918. This delayed action of the south 
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has caused a reversal of the relative activity of north and south as is 
seen on comparing the areas given above with those in the report for 
1917. 

Prominences projected on the disc as absorption markings a.ttained 
their greatest development during the firRt six months of 1918 in both 
hemispheres, but there was a rapid decline during the latter half of the 
year in the northern hemisphere only. 

Prominence areas east and west of the Sun's axis show a. western 
excess during the first half of the year and an eastern excess during the 
second half ... The denser prominences showing as absorption marking's 
give the usual eastern excess throughout the year, the areas recorded 
east of the meridian being 52'4 per cent of the whole, derived from 5720 
markings. Metallic prominences and prominences fi1.howing displaced 
lines were more frequent on the western lim.b than on the eastern. 

The usual exeess of displacements towards red is indicated for the 
hydrogen lines both at the limb and on the disc. 

15. Ma.gnetic obsetva.tions.-Oontinuous magnetograph records are 
obtained of declination, vertical force, and horizontal force. Absolute 
observations for dip are made daily excepting Sundays, declination and 
horizontal force on three days per week alternately. All the records are 
made over to the Magnetic Survey Office, Dehra Dun, and the results 
are published by the Survey annually. 

The vertical force magnetograph had occasionally to be readjusted 
during the year, and' the earth inductor gave trouble owing to wear of 
the commutator, which was turned true in December. 

Twenty-three" great ,. and 136 "moderate" magnetic storms were 
registered during the year. March, November, and December, were the 
most active months of the year, and J anua,ry was the quietest month. 
There were nine" great" storms recorded in December. 

16. Workshop const1·'Uction.-The heavy equatorial mounting of the 
Poona 20-inch .reflector.was erected under the ol~ sliding roof originally 
used for covermg the slderostat of the spectrobeliograph. This roof was 
mounted on rails and made more manageable by cutting off one-third 
of its length. The driving clock of the equatorial was repaired and put 
into working order. 

A truck built of teakwood with flanged brass wheels was constructed 
and mounted on rails in the spectroheliograph building, about twelve 
feet from the siderostat mirror. On the truck an I8-inch parabolic 
mirror is mounted, and this can now be used alternatively with the 
spectroheliographs and other instruments depending on the 18-inch 
Riderostat. A prism spectrograph was also arranged near the siderostat 
for use with the parabolic mirror for star or comet spectra. 

A Hilger micrometer of old pattern but provided with a high quality 
screw was entirely reconstructed and converted into a positive on 
negative micrometer. The screw is mounted nea.r the base plate of the 
machine and is connected with a carriage provided with accurately turned 
wheels running on straight gun-metal ways. The microscope is of 
novel design consisting of two opposed object lenses each of 9l incheH 
focal length, and an eye-piece. The distance of. about 20. incheH 
separating the conjugate foci of the lenses is shortened by an arrangement 
analogous to that used in prism binoculars. The long focus solves the 
difficulty experie.n~ed with or~inary micr~scopes of focussing simul­
taneously the POSItIve and negatIve films, WhICh are necessarily separated 
by a small space. 

17. Time.-The error of the standard clock is usually determined by 
reference to the I6-hour signal from the Madras Observatory. This {H 
rendered possible by the courtesy of the Telegraph Department which 
p.ermit~ the ~adras 'Yire to be joined through to this observatory. The 
sIgnal IS recelved WIth accuracy on most days and all failures are at 
once reported to the Postmaster-General, Madras. 
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18. Meteorology.-Eye observations are made at 8\ 10h and 1611. 

local mean time as in former years. The Richard thermograph (wet and 
dry bulb) and barograph, the Beckley anemograph, and the sunshine 
recorder also continue in use. Oloud observations with the nephoscope' 
are made three times daily. 

Pressure.-The mean annual pressure differed very little from the 
normal but there were large variationR in the individual months. The, 
pressure was in excess in the monsoon months June to October inclusive· 
and largely in defect in January and May. 

Temperature.-The mean annual tempel'ature was slightly higher' 
than the normal, the greatest excess was 3° in July. The gI'ass minimum 
temperature for the whole year was 23°'0 recorded on the 3rd February .. 

Humid#y.-The monsoon months June to October inclusive were· 
drier than normal but the mean humidity for the year waR only 1 cent 
below normal. 

Rain/aa.-The total annual rainfall was in defect by 2'18 inches only,. 
but there was a defect of 11'26 inches in the months July to October 
inclusive. There was an excess of 2'86 inches in Janua.ry and 7'95 inches. 
in November. 

Wt'nd.-The mean daily wind movement was 276 miles, the normal 
being 306 miles. The defect occurred mainly in the months June to 
October. The greatest excess was in May. The mean direction in that 
month was S. by W., the normal direction being N.N.E. 

Transparency 0/ the atmosphere.-The transparency of the lower 
a~mosphere as judged by the .visibility of the Nilgiris, about 100 miles. 
dIstant, was much below the average. 

Cloud and sunshine.-The mean amount of cloud was in excess in 
January, May, November and December. The total number of hours of 
bright sunshine was 2399 which is 18 per cent above normaL 

The most striking features in the weather at Kodaikanal in 1918 were· 
(1) the early arrival of the south-west monsoon, which set in three weeks 
before the normal date, (2) the partial failure of the monsoon in the 
months July to October inclusive and (3) the heavy rains in January and 
November. 

19. Seismology.-The J\iilne horizontal pendulum recorded one· 
hundred and twenty-seven earthquakes, all exceptionally large number .. 
Details of the records are given in Appendix I. 

20. Library.-One hundred and seven volumes were bound during, 
the year. 

21. Publications .-Bulletin Nos. 58 and 59, dealing with the promi­
nences of the second half of 1917 and the first half of 1918, were issued 
during the year; but only a few copies were distributed privately outside' 
India. 

KODAIKANAL, 

6th February 1919. 
J. EVERSHED, 

IJirector, Kodaikanal and Ma.dras 
Obser1)atories. 
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n.-REPORT OF THE MADRAS OBSERVATORY 
FOR THE YEAR 1918. 

StaJl.-The staff of the Observatory on 31st December 1918 wa~ a.s 
follows :-

Deputy Director R. LI. Jones. 
Oomputer S. Solomon Pillai. 
First Assistant O. Ohengalvaraya Mudaliyar. 
Second Assistant P. Jayaram. 

I was on leave from the 1st May to 16th June 1918 and Mr. James 
AnQ'Us was in charge of the Observatory and the Meteorological office 
'during my absence. Mr. Solomon Pillai was absent on privilege leave 
from 15th July to 3rd September. Mr. E. Ramanujam Pillai, the Second 
Assistant, was transferred to the Met.eorological office on 16th March 
1918. 

2. Time service.-The time gun at Fort St. George failed on 27 occasions 
out of 730 giving a percentage of success of 96. Of these failures 3 were 
due to faults at the Observatory. The time ball at the Harbour failed 
altogether on eight days. On four of these days the releasing apparatus at 
the Harbour was out of order and on two other days the lines were inter­
rupted. None of these failures were (lue to faults at the Observatory. On 
twelve other days the time ball failed at 1 p.m. but dropped correctly at 2 
p.m. Most of these partial failures were found to be due to the fact that 
the line was interrupted at the Central Telegraph office at 1 p.m. by some 
()ne who did not know that it was required at that hour for another 
purpose. The 4 p.m. roll of signals was sent to the Oentral Telegraph office 
()n every day and was received there correctly except on five occasions 
when the diffuser had not been joined on. 

3. Meteorological observations.-Eye observations were made at 8\ 
lOb, 16\ and 20\ local mean time as in former years. The Richard 
thermograph and barograph, the Beckley anemograph, the sunshine 
recorder and self-registering rain-gauge also continue in use. Extra 
observations were taken for storm warning purposes and telegrams sent 
to Calcutta on 47 occasions and to Simla on one occasion. 

4. Buildings.-The usual annual repairs to the office and quarters 
were carried out during the year. 

5. Instr'umenis.-The following is a list of the instruments at the 
Observatory on 31st December 1918 :-

(a) Astronomical. 

Eight-inch Equatorial Telescope-Troughton ani!. Simms. 
Sidereal clock-Haswall. 

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

Mean Time clock-J. H. Agar Baugh, No. 105. 
Do. with galvanometer-Shepherd & SOllS. 

Meridian circle-Troughton and Simms. 
Portable transit instrument-Dolland. 
Portable telescope with stand. 
Tape chronograph-R. Flless. 
Relay for use with the chronograph-Siemens. 

(b) JIeieo1'ologicrtl. 

Richard's barograph-No. lO, L. Oasella. 
Do. thermograph-No. 29637, L. Oasella. 

Peander's self-recorcling rain-gauge-No. 116, Lawrence and Mayo. 
Reckley's anemograph-Adie. 
Sunshine recorder-No. 149, L. Oasella. 
Nephoscope-Mons .Jules Daboseq and Ph. Pellin. 
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Barometer, Fortins-No. 1771, L. Casella. 
Do. do. No. 725, L. Casella (spare). 
Do. do No. 1420, L. Casella (spare). 

Dry bulb thermometer-No. 94221, L. Casella. 
Do. do. No. 38037, Negretti and Zambra (spare). 

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

Dry maximum thermometer--No. 8581, Negl'etti and Zambra. 
Dry minimum do. No. 69017, L. Casella. 
Wet do. do. No. 91753, Negrl:'tti 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-gauge (5" diameter). 
Measure glass for above. 
Stop watch-No. A-3. 

The level error of the Transit Circle at the beginning of the year was. 
+ 0 8.19. Very little change occurred during the first three months. In 
April it began to change in the usual manner and reached its maximum 
negative -value at the end of October, when the monsoon burst. In the 
cou:r;se of a few days of heavy rain at the beginning of November it went 
through a rapid change in the reverse direction. The error had almost 
disappeared by the 21st November and at the beginning of this year its 
value was + 0··25. It is satisfactory to see that the variations though 
much laI·ger than is desirable are no longer cumulative. 

The rate of the Riefler clock has been very steady during the yea,r, 
There was however a sudden change on the 9th July which is believed to 
have been due to the effect of the Oalcutta earthquake of 8th July. A 
report on this matter was sent to Dr. Murray Stuart, who waR deputed to 
investigate the earthquake, on the] lth September. 

6. Weather s'U1nmary.-The following is a summary of the meteoro­
logical conditionR at Madras during 1918 :-

Pressnre.-The mean monthly pressure was above normal in 
February, March, June, July, September, October and December and below 
normal in the remaining months, the greatest excess being 0·049 inch in 
October and the greatest defect 0·052 inch in January. The highest pres­
sure was 30·119 inches on February 10 and the lowest 29·827 inches on 
May 1. 

Temperat'ure.-The mean temperature of the air was above normal in, 
January, July, August, September, October, November and December and 
below normal in the remaining months. The maximum shade tempera­
ture was above normal in April, July, August, September and October 
and below normal during the rest of the year. The highest temperature 
I'ecorded was 104°·1 F. on August 4. The minimum in shade was above 
normal in January, July, August, September, November and December 
and below normal in the remaining months. The lowest temperature 
recorded was 60°·8 F. on February 15. The highest sun maximum was 
166°·9 F. on September 8 and the lowest on grass was 56°·6 F. on February 
15. 

Humidity.-The percentage of humidity was above normal through­
out the year except in July, August and October. The driest day in the 
year was February 15, when the humidity was only 35. 

Wind.-The wind velocity was in defect throughout the year except 
in January. The wind direction was normal in February, March, August 
and September. 

Cloud.-The amount of cloud was norma,l in September andDecem­
ber. In January, May, August and Noyember the sky was more cloudy 
than usual and less cloudy during the other months. 

Sunshine.-The percentage of bright sunshine was normal in March, 
above normal in April, June, July, Augm;;t and October and below in all 

3-~ 
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-other months. The total number of hourH of bright sunshine during the 
year was 2331·6 against 2190·9 in the previous year. 

RainJaU.-Rainfall was above the average in January, FebruarY1 
May, November and December and below in the remaining months, the 
greatest excess being 25·97 inches in November and the greatest defect 
-6·66 inches in Octobel'. The total rainfall for the year was 75·00 inches 
-on 88 days. The monsoon rainfall from October 15 to the end of the year 
was 50·19 inches. The heaviest rainfall on. one day was 6·33 inches on 
November 2. 

Storm.-A depression formed in the south of the Bay on the 10th 
November. It developed into a severe storm and moved in a westerly 
direction and passed inland a little to the north of Madras shortly after 
1 a.m. on the 11th. Between midnight and 1 a.m. the barometer fell 
about ! inch and the wind movement at the Observatory for that hour 
was 39 miles, though velocity in the fierce gusts just before 1 a.m. was 
much greater than 40 miles per hour. Them was a lull between 1-5 a.m. 
;and 1-25 a.m. when winds were very light. At 1-25 a.m. the gusts were 
renewed, accompanied by a change in wind direction from about N.N.W. 
to W.N.W. from 3 a.m. and the winds began moderating. 

THE OBSERVATORY, MADRAS, 
3rd Febrnary 1919. 

R. LL. JONES, 
Depllt.1J Director, Madras Ob.servatory. 
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APPENDIX I. 

s'rA'rION-KODAIKANAL OBSERVATORY. 

SEISMIC RECORDS. 

q, = 10° 13' 50" " = 77° ~R' (x)" Ii = ::!M~ metres. Subsoil-Rock. 
Apparttlll.-Milne's Horizontal Pendulum Seiamogr!l.pb. 

1\11k. To '1' 191K. To '1' 

'I'2 'i'!i 
January In 2?5 July 17-0 2:'6 
February ... IN :N August 17'7 2'6 
March ... 17'3 2'6 September 17'7 2'6 
~;il 11'4 2'5 October 17'9 2'8 

17"5 2'5 November ... 18'1 2'6 
June .. 17'4 2-7 December ... IN! 2'8 

I 
---- - - --- ------ ----,--- ----/-

I I I I AMPMTUDE (u). 
I r. .... oo I I 

Time Period. I 

I Az. 
No. Date. I Phase. H.M.T. ' I 

I (~.). REMARK~. I I (Sec.) .. A:-- I A. I' , I" ~" 

- -~_ - __ I . _ / I ---T UllH. H. M. S. I 1 January 30 ( eP 21 00 18 .. 
iL 21 35 54 I 

I M 21 37 24 lKO 
I F 22 34 06 

2 February .{ '''1 eP lR 11 30 
L 
M 18 14 06 \10 

i F 18 31 18 

~~o \ 
3 7 ... / eP 5 32 06 

! iL 5 48 18 
M I) 54 42 
F 6 34 36 ... I 4 1tl '''1 eP 2 4~ 36 

~~O I iL 2 48 30 
\ M 2 49 36 .. I 

F 3 32 18 i 
5 1" '''1 eP fi 14 36 ,) 

/ iL n 33 06 
, M ti 37 12 210 I 
I F 8 09 30 ! I 

6 13 •. , I eP 20 50 12 Widening of line. 
I F 21 00 36 

7 19 eP 16 45 24 Widening of line. ... I 
F 17 46 54 

8 March 7 
, P .... 1 

eL 9 10 12 .. 
M H 10 42 60 
F 9 16 36 

9 16 eP 14 55 48 Widening of line. 
Ji' 15 08 U6 

10 17 eP 14 22 06 Widening of liue. 
F 14- 25 12 

11 19 eP 6 54 42 Widening of line. 
F 7 06 36 

12 20 .. eP 0 56 24 Widening of line. 
F 1 01 30 

13 24- eP 23 31 00 Widening of line. 
F 23 40 12 

14 27 eP 4- 20 00 Widening of line. 
F 4 33 18 

15 April 10 eP 2 20 18 
eL 2 23 30 
M 2 23 48 50 
F 2 ' 51 00 

16 13 ... P 
iL 0 59 24 
M I 03 48 2'20 
F 1 48 00 

17 16 eP 11 53 00 Widening of line. 
F 12 01 00 

18 21 eP 4 48 18 Widening of line. 
I F 4 57 12 

~-
~1 "I eP R 54 00 Widening of line. 

F l{ !'i5 00 
- --- -~--------- - -_ ..... - ---~ --------------

4 



NO·r 
I 
I 

Da.te. 

1911:l. 

i Phase 
I 
I 

iO April 21-22 ... eP 
E'L 
M 
F 

21 

:l'J May 

24 

25 

26 

27 

30 

31 

~2 

33 

34 

~7 

38 

39 

40 

41 

4.':1 

44 

45 

46 

47 

I 

50 June 

51 

1!1 ... 

20 .. , 

ill ... 

21 

21 

21 

21 

21 

21 "'1 
21 

21 

23 

23 "'1 

23 

2+ 
25 .. 

30 

eP 
F 

eP 
eL 
M 
F 
P 

iL 
M 
F 

eP 
eL 
M 
F 

eP 
eL 
M 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
F 

ef> 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
1<' 

eP 
F 

eP 
F 

eP 
eL 
M 
F 

eP 
F 

eP 
eL 
M 
F 

eP 
F 

eP 
F 
P 

eL 
M 
F 

Time 
G.M.T. 

H. 
23 
23 
23 
1 

15 
16 

I) 
6 
6 
Ii 

o 
o 
o 

15 
15 
15 
17 
18 
19 
19 
HI 
o 
o 
o 
o 
1 
1 

12 
12 
13 
13 
13 
13 
14 
14 
14 
14 
15 
15 
17 
18 
20 
20 
~ 
'I 
11 
6 
7 
7 
7 
7 

16 
16 
23 
23 
1 
1 
2 
2 

11) 

10 
113 
13 
13 
14 
2 
2 

20 
20 
20 
21 

1) 

5 
15 
15 

M. 
31 
-1,6 
50 
23 
55 
04 
23 
30 
35 
53 

29 
32 
42 
04 
33 
43 
10 
14 
11 
22 
40 
49 
50 
56 
59 
13 
16 
24 
25 
36 
38 
49 
5] 
33 
35 
39 
41 
04 
05 
55 
00 
20 
22 
33 
36 
55 
5i 
01 
03 
38 
42 
32 
:~4 
36 
39 
.'l1 
34 
4i 
5() 
48 
52 
18 
24 
30 
35 
47 
5,1') 
11 
54 
56 
34 
31 
36 
22 
35 

........ 
o 56 
1 00 
1 2] 

12 

I AMPI,rrlTDE (II). 
I Distance. ' Period. I f:!,. 

(Sec.) l A~. ~_E:_l~z~. __ (KID.) i 
----I - I --I 

8. 
00 
54 
42 
00 
54 
06 
06 
-ttl 
54 
42 

24 
48 
36 
30 
06 
30 
18 
24 
36 
18 
12 
24 
24 
36 
36 
54 
30 
06 
42 
06 
12 
24 
24 
06 
06 
42 
12 
-1,2 
42 
'16 
-l:8 
00 
06 
06 
06 
12 
30 
30 
36 
06 
12 
00 
06 
36 
]2 
00 
00 
III 
18 
24 
30 
00 
;if; 
18 
06 
24 
30 
18 
48 
4tl 
48 
00 
12 
06 
24 

24 ' 
30 II 
54 

I 

I til) 

.. I ::: I 
ilL) 

.. 
100 

... I 
.... I 

150 

.. 
IlU 

.. I 

I 

50 
.',' 

40 

flO 

.. I 

Widening of line. 

'I Widtmillg of line. 

Widening of line. 

! Widening of line, 

I Wiclening of line. 
I 

I Widening of line. 

I Widening of lille. 

! 'Widening of line. 

i "Widening of line. 

I Widening of lilla. , 
! WidtJlling of line. 

Widening of liue. 

\Yidelllllg of liue. 

Widening' of line. 

Widening of line. 

\Videning of line. 

I Widening of lille. 

Widening of liue. 

Widelllng of line. 

"Widelllng of lina. 

Winening of line. 

Widening of line. 

Widening of' line. 

WIdening of line. 

"- -------L-----_____ l _____________ _ 
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----- -------- -- --~--- - -_._-------- ------- -- - - -----. 

IPh~1 
I 

I I AMPLITUDE (1I). 

.NO. : 
I -- Distance: 

Date. Time ' Period. I : I 
a.M.T. I (Sec.). I AN. I .6 R&MAKK;.; • 

_I I I 
A~;. i Az. (KIn.). 

_________ I , , I i 

I I , 
191H. H. M. <I. 

I 
i I 

52 June 4 ... I eP 4 55 36 j .. : Widening of line. 
F 4 59 42 I .. 

53 4 ... . eP 18 09 30 I 

I eL 18 16 06 I i 
• I 

M 18 23 30 

I 
.. 40 ' 

F 18 39 42 
54 H eP 20 33 06 ' Widening of line. 

l<' 20 41 12 
I .. 

55 :lti P 22 Rl OO? I Widening of line. I 

In continUAtion 
F :.l2 35 06 of hour mark. 

56 July eP 6 17 42 
eL t. 28 30 ... I 
IVI fl 44 24 1011 ' 
F 7 59 42 

57 il ... eP 7 02 48 
eL 7 08 00 
M 7 37 42 :~5n 
F !1 21 18 I 58 H .. P Very destructive 

in As;;:am 
iL 10 26 24 
M 10 31 30 1400 
F 12 02 48 

59 1f) eP 20 24 54 Widellllll;t of line. 
F 20 41 12 

60 :H eP () 29 30 
eL Ii H2 00 
M 7 02 48 40 
F i H 118 42 

61 ~4 ... I' I 

lolL 11 57 42 
M 12 01 48 70 
F 12 17 12 

62 ~H eP 12 12 00 Widelliug of line. 
F 12 21 18 

63 2fl eP I 12 36 12 Widening of hue. 
F 12 -l4 24 

64 :.lH eP 12 59 42 Widening of line. 
F 13 OJ 48 

tin 2fl tiP 15 09 48 Widening ()f line. 
F 15 11 M 

<66 2!1 eP 16 46 18 Widening of line. 
F 18 07 30 

67 2\1 eP 22 57 30 WidellIug of line. 
F 23 01 30 

68 :11 eP 16 09 30 Widening of line. 
l<' Hi 28 30 

I·Widening of line. 69 Augu .. f, fl eP :2 at~ 06 
F 2 M 24 

70 H eP 10 ,38 12 Widening of line. 
F 10 59 36 

71 12 .. eP r. 16 4R Widening of line. 
F r) 20 54 

72 U eP 14 44 24 Widening of line. 
F 14 51i 42 

73 14 eP 17 2r. ·12 Widening of line. 
F 17 2R 12 

74 14 eP 18 Hr. 06 Widening of line. 
F 18 54 42 

75 m" iP i 12 26 00 
eL 12 R2 18 
1\1 , 12 n3 00 13(JO± 
F 18 iiti 31i 

'76 Hi ... eP ! ;1 41 12 
eI, i :I 1)5 30 
1\r 3 58 24 60 
F 4 III 06 

"17 IH ... eP 8 :)1 24 I 
eL 8 55 lR 
M 9 11 54 :~o 
F 9 16 30 

78 17 eP i 8 18 00 I Widenillg of lille. 
F K 27 12 

79 ~3 eP Ii 25 36 Widening of line. 
F Ii s.q 18 

.80 ~ii eP Ii 59 24 .A. single bead-like 
record. 

F , OJ 24 r){l 
81 23 eP i 32 00 

eI, i 38 42 
----~ -----~ ....... 

.. There was a lull between 164l !lud 17h~. 
At 12h 56"'3 the boom had moved ea.st 8'5mm but. insjead of oscillatill§; ill the llsuul way }Uo\'etl we"t.wards 

very .. lowlv '>.m"' in " m;nnt.e ",nil" hnH The mmltl nq,,, 1J.,f.,nnq ...,.""" "Q"'''''''' 0+ 1 <)h r,'7m .... 



No. Date. 

-~-- -- ---I - 1918. I 
H1-\ August 21\-collt ..•• ' 
eont. I 

R2 ;11 ... 

8X I September ~ .•• / 

84 \ f) 

8ri I 7 

llii 

117 

118 

!IO 

!H 

I 

i 
9.~ i Oct,ohel' 

H6 . 

97 

911 I 

, 
~9 ; 

100 : 

101 I 

H 

11 

1H 

16 

110 .•• 

1 ... 

11 

Hi 

25 

'27 .. 

to:.! i 
I "1.7 ... I 

I I 

lOX I No"embl'r 3 

104 ' II ... 

10[> : 10 
, 

Phase. , 

M 
F 

eP 
F 

eP , 
F, 

eP 
F i 
iP 
iL 
M 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
F 

eP 
F 

iP 
eL 
M 
F 

eP 
F 

eP 
eL 
M 
F 

eP 
eL 
M 
F 

eP 
iL 
]II 
F 

eP 
F 

eP 
F 

eP 
eL 
:M 
F 

eP 
F 

eP 
F 

eP 
eL 
:M 
F 

iP 
iL 
M 
F 

eP 
F 

eP 
iL 
M 
F 

eP 

IOn j 10... \:IP 

107 I 
I 

lOR! 

109 

110 

10 ,.: eP 

11 eP 
I 

1:.! .. I eP 

lR ... i iP 
, iL 

M 
F 

Time 
H.M.T. 

H. M. 
7 -l4 
H 00 

:.!2 14 
22 :.!7 
14 54 
15 11 
7 31 
7 43 

17 29 
17 37 
18 07 
'22 08 
o 35 
1 06 
6 31 
6 45 
4 24 
4- 44 
2 56 
:.! 59 
6 22 
6 27 

10 05 
10 09 
10 11 
10 133 
II 51 
11 55 
12 26 
12 35 
12 38 
12 54 
18 41 
18 48 
18 54 
19 45 
1 15 
1 30 
1 30 
:l 19 
8 06 
II 09 
!J 3:l 
9 55 

14 38 
15 :~6 
15 -1,2 
16 45 
~O 25 
20 43 
5 10 
5 26 

15 49 
16 24-
Iii 27 
16 39 
17 27 
17 41 
18 OJ 
18 34 
11 32 
12 25 
4 50 
4- 59 
5 28 
8 23 

17 41 
17 43 
18 26 
18 28 
18 49 
lR 50 
7 44 
7 52 

23 08 
2.~ 25 
18 50 
18 58 
19 14-
22 17 

8. 
18 
24 
42 
12 
36 
30 
00 
18 
30 
42 
12 
00 
06 
54 
00 
18 
54 
24 
48 
36 
54 
00 
24 
00 
00 
36 
24 
30 
54 
54 
42 
36 
48 
12 
06 
54 
54 
12 
12 
42 
18 
18 
00 
06 
00 
42 
48 
54 
54 
06 
30 
42 
48 
42 
42 
00 
00 
00 
54 
42 
00 
06 
00 
06 
48 
06 
42 
48 
24 
24 
24-
54 
18 
00 
18 
06 
36 
36 
00 
00 

1-1 

Period. 
(Sec.). 

I 

- - -~--

AMPLITUD~ (u). 1- I 
- . - --- Distance ' 

AN. I AE A,. I (~~ -r ----- -- - -- i 
I I 

50 I 

Rl<JMARKK. 

: Widening of line_ , 

1420 

160 

so 

130 

40 

100 

1 

[ Widening of line~ 

1 Widening of line_ 

Widening of line. 

Widening of line. 

Widening of line~ 

Widening of line. 

Widening of line. 

WidelJing of line .. 

Widening of line .. 

Widening of liue •. 

Widening of line_ 

Widening of line .. 

Widening of line' 
I ., 

840 

650 

Widening of line_ 

Widening of line. 

'Widening of line. 

Widening of line. 

Widening of line_ 

_____ 1 __ -

* The amplitude wa;; oomparatively large. Ilumely 0'6.,10, from 14h BRm,o to 14h 40m.[). 



0 I Date. 
I 

_I _ 

1 

1 

1 

1 

1 

1 

11 

12 

13 

14 

15 

16 

117 

118 

119 

ao 
121 

122 

123 

124 

1125 

il26 

127 

i 

1918. 
November 22 

23-24 

28 

29 

30 

December 1 

:2 

4 

4 

4 

6 

9 

18 

19 

20 

25 

31 

Phase 

-

... eP 
F 

'" eP 
eL 
M 
F ... eP 
F ... ,eP 
F ... P 

iL 
M 
F ... eP 

iL 
M 
F ... eP 

eL 
M 
F 

e 
F ... eP 

iL 
M 
F 

... eP 
F ... eP 
F ... eP 
F ... eP 
F ... eP 

F ... eP 
F ... eP 
F 

... eP 
F 

15 

I Period. Time 
H.MT 

I 
(Sec ). 

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

i 
: H. M. t! I 16 36 06 I .. 

16 42 48 I 
23 06 36 ... 
23 10 00 ... 
23 35 06 .. , 
0 13 54 ... 
9 58 42 ... 

10 00 36 ... 
10 54 06 ... 
11 02 42 

... 
7 :26 12 ... 
7 26 24 
7 41 12 ... 
:2 46 06 .. 
2 50 12 ... 
2 51 06 
3 32 00 ... 

10 18 42 ... 
10 48 24 
10 59 00 .. , 
11 57 48 ... 
7 43 18 ... 
7 47 24 ... 

12 08 18 
13 00 42 .. 
13 18 06 '" 

I 15 27 12 ... 
19 04 42 ... 
19 12 54 ... 
8 43 18 ... 

10 42 48 ... 
18 52 30 ... 
20 06 48 .. 
21 44 06 ... 
21 50 24 ... 
20 30 OO? ... 
20 38 12 .. 
6 55 36 
6 56 42 .. 

10 42 06 ... 
11 21 18 ... 
8 34 06 '" 8 37 12 ... 

AMPLITUDE (u). 

AlI1 I 
I 

AE 
I 

Az 

I 

I 
.. ... 
... .. 

J'" .. HI) ... 
.. ... ... 

'" .. 
... ... ... .. . .. 
.. . .. 

... ... ... 

... '" .. 

... ... 
GO .. ... . .. ... ... 

... .. 
... 480 .. , ... .. ' ... .. , 
... ... 
... 400 ... .. ... 
... .., ... 
... ... ... ... .. , 
. .. ... 
.. 760 .. , 

... ... ... 

... .. ... 

. .. ... ., 

... ... .. , ... .. . ... 

... ... ... ... ... . .. ... ... 

... 50 . " ... .. . .,. 

... ... ... 

... ... ... 

. .. ... ... 

... .. . ... 

... ... ... 

... ... ... ... ... 

Distance 
~ 

(Km.) 

I 
I 

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

... 

.. . .. ... 

... ... 

. .. 

.. . 

'" .. . 
. .. ... ... 
'" .. . . .. 
'" .. ... 
. .. ... .. . ... 
.. . 

. .. 
'" . .. ... ... 
... ... 

RE~!AItK~ 

I Widening of line. 

Widening of line. 

Widening of line. 

No P.Ts. 

Widening of line. 

Widening of line. 

Widening of line. 

Widening of line. 

.A. single shock. 

Widenin~ of line. 
Befnnmg los t 
in ourmark. 

Widening of line. 

Widenill~ of line 
Amj.litu e wa 

Omm at 10 
42'5m 

Widening of line. 

S 
h 
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APPENDIX IV. 

KODAIKANAL mean hourly bright sunshine for the year 1918. 

HourK. 

Month, 

1 7-8 ! 1 9-10 f /11-12 1 [13-14/ 14-15-/15-16 1 ! 17-18 6-7 8-9 10-11 12-13 16-17 

January I 0'36 0'76 0'82 0'781 0'76 0'74 0'67 I 0'59 1 0'51 0'451 0'29 O'U5 

February 

I 
'56 '92 '93 '93 1 '95 '94 '92 '93 '85 '871 '81 '53, 

March 
! '53 '92 '97 '97 '97 '92 '87 '82 '79 '74 '72 '37 

April i '48 '96 '99 1'00 1'00 '98 '94 '89 '77 '64 '51 '26· 

May '14 '37 '46 0'56 0'56 '68 '49 '40 '34 '32 '18 '01 

June '22 '76 -88 '91 '87 '77 '71 '51 '33 '32 '23 '09 

July -21 '71 'SO '80 '80 '72 '63 '52 '53 '45 '23 '05, 

August -20 '60 '72 '71 '64 '55 '4G -42 '40 '29 '20 '08 

September '21 '64 '81 '78 '75 '57 '52 '36 '29 '23 '15 '07 

October '26 '67 '78 '79 '84 '75 '71 I '54 '46 '36 '26 '10' 

November '05 '23 '32 '31 '28 '37 '42 '38 '38 '26 '17 '02' 

December '07 '40 '52 '61 '66 '58 '58 '55 '48 '39 '29 '02 

-- ------._-.------
Mean 0'28 0'66 0'75 0'76 0'76 \ 0'11 t 0'66 0'58 0'51 0'44 0'34 0'14 

---

APPENDIX V. 

NUMBER of days in each month on which the Nilgil'is were visible in 1918, 
- -. 

I Very clear, 

" 

Month, Visible, Just visible, Tops only Total. VIsible, 
I 

January .. , 12 

I 
3 I .. 15 

I 
February .. , 3 5 

I '0, 8 
March ." 4 3 ... 1 
April I ... . .. .., .. , 
May I 

2 5 I 2 9 I ... 
June ! 1 1 8 ... .., 

I 

I July ! 4 3 ... 7 
August i 1 3 ... . .. I 4 
September 2 8 2 ... 

I 
12· 

October ... 1 1 2 ... 
November 2 5 .. , 7 ... 
December 2 13 .. , 1 16 

Total 
--I 

10 I 65 19 1 95 
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APPENDIX VII. 

ASS'l'RACT of the Mean Meteorological Condition or Madl'as in the year l!HS compared 
with the average of past years. 

Mean va)ue~ of 191H. 
Differeuce 

from Average. 

---------- --- ------!-~- ._--'------

Reduced atmospheric pressure 

Tero,perature of IIi!' 

Do. of evaporation 

PercentlLge of hnmidity ... 

Grea.te!\t RollLr heat· in (,ac/I/! 

Maximum ill shade 

Minimum in ~hade 

Do. 011 gt"IL8S 

Rahlfl\lJ since J!\Uuary 1st on AA days 

General direction of winn. 

Daily velocity in miles .,­

Percentage of cloudy sky 

29·tl!)5 

81'9 

75'6 

74 

148'0 

91'1 

75'1 

73'3 

75'00 

S.N. 

128 

45 

0'001 above: 29'864 

,0'13 ,. 'S]'1 

1'1 74-5 

2 72 

8'3 139'7 

0'3 90'S 

(}4 74'7 

1'4 71'9 

25'98 " 49'02 

same as s'E, 

43' below. 171 

4 
" 

49 

_ ~o~ _____ ~_br_ig_h_t_sn_n_Rh_i_lle_=_ ________ , ______ I ___ :~_'9 ___ _'_ ______ ._!__ 
5'5 

" 
58'4 

-----

DURATION and quantity of the wind from different points. 

-;1'0:1' -- --~--- ~fj~e~,- 'F::m-\\ ~ -~~:-F~'om 
o 0 

tIl . 1I1 
I I 

North. I :liR I 
N.bYE.\2S!l\ 

N.N.E. I 221 

N \ flal N.E.by . 

i 
"T E ':lill!1 .".. \ 

1641l Ea8t. 

21H2 E. by S. 

1622 E.S.E. 

~178 S.E. by E. 

1-l57 S.E. 

240 

302 

135 

-tOO 

9~6 South. 

1288 S. by W. 

n21 S.S.W, 

1815 fil..W. by S. 

:252 

18n 

190 

137 

133 

139 ! 

Miles. From 

1415 West. 

1031 W.byN. 

1163 W.N.W. 

595 N.W.by 
W. 

6711 N.W. 

I ~ 
11I1 

334 

172 

129 

74 

41 

Miles 

24-87 

1123 

!l79 

421 

280 

555 

There were 1,U4~ calm hours during the year. rfhe resultant corresponding to the abovE'· 
numbers is represented by a S.E. wind, hlowing with a uniform daily velocity of 25 niiles. 
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APPENDIX XI. 

MADRAS OBSERVATORY.-Wind. cloud and bright sunshine, 1918. 
--~.~~--- ----- -----

Willd resultant. Cloud (11-10). Bright sunshine. 

Month. ~-------.----.-

Greatest 
Velocity. Direction. SH. IOH. 16 H. :.lOR. Mell.n. Average number 

per day. of hours 
in Il. day. 

I 
MTI.BS.\ I I 

I i I porN'I'S. I 

I 
HOURK. I!()UR~. , : 

January 1M I NN.E. 5'6 i'j'7 I .j.·i ! ·Ni 5'2 5'8 9'3 I 
j 

I I 
I 

, 
I 

February 117 i East 1'6 ~·2 i I'!} i l'r, I l'R H'9 10'1 
I 

I 

I 
I I : I 

March I 107 I BE. by S. , 1'5 \ 1'\1 I "1 1'2 1'5 H'9 lO'8 : I I I I I I I 
April WI S.E. by S. I 3'3 I :N I ()'i Mi I 1'7 9'9 lO'/i I I 

I 1 

I May \:10 
: 

South. 
I 

! 5'1 
I 

4'~ 4'9 N I 4'6 7'1 9'H 
I 

June 86 S.S.W. 5'1 I 4'3 I ij'H 5'}l I 5·2 l}'O INl 

July 76 S.byW. N 1 N I 5'!-J frO I rrO il'6 8'8 

I 

I 

August 51 S.W. 

I 
6'3 5'7 I R·t 5'3 N 4'6 I 8'0 

September 19 S.byW. I I 6'7 0'8 

I 
6'7 4'0 6'2 4'4 10'6 I 

October 49 E.byN. 3'7 ·l,.O 2'9 l'S 3'2 8'0 10'3 

November 73 N.byE. 7'8 7'9 I }l'a IN 7'6 2'5 8'9 

Decemher 104 N.N.E. 

I~ 
G'::! (i'O H'f, 0'3 5'1 l-j'2 

- -- -
Annual 25 S.E,' 4'6 

I 
I 4'7 4'7 iN 4,.6 0'4 I ... 

I I I -
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