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KODAIKANAL AND MADRAS OBSERVATORIES.

I. REPORT OF THE KODAIKANAL OBSERVATORY FOR
THE YEAR 1913.

Ntap.—The statf of the observatory on December 31, 1918, was ax
follows:—

Director «+ 4. Everrhed {rm deputation t» New
Zealand).
T, Royids, .80, (oficiaring).
Assistant Director ... e «. T, Royds« D.Se.
Fiist Assistant e S, Nitavama Ayyar, B.A
Necond Assistant ... . <.« b, Nagaruja Ayviar,
Third Assistant ... wo A, A, Naragana Ayyer, Ma.
Poartl: Assistant ... we = Dulasundaram Ayiar con tarlough),
8.X. Krishra Aysar (acting).
Writer oo L. X, Krishnaswami Ayvyar.
Photographic Assistant ... «». R Krishua Ayyar,

The Director was on privilege leave for three months from: August 4,
and hix services were lent to the New Zealand Governinent for three months
from December 11, to advise relating toa proposed Solar Obscrvatory
and to select a xite. The Axsistant Divector officiated as Director on both
occasions. The First, Second. and Photographic Assistants were on privi-
lege leave for 32 days. 6 weeks. and 1 month from September 15. July
23. and October 20, respectively. Mr. 8. Dalasundaram Ayvav is on
combined privilege leave and turlough for nine months from July 1.

Mr. A Y. Subrahmanyva Ayvar. B.A. resigned his appointment as
Third Assistant on February 8. and Mr. A. A, Naravana Ayyar, B.A.. of
the Madras Observatory was appointed in his place on probation for six
months.

The Subordinate staff consists of a book-binder., an assistant book-
binder, a mechanic, five peons, a boy pcon for the dark room and two
lascars.

2. Distribution of work~—The Director and the Assistant Director have
charge of the two spectroheliographs and the large grating speetrograph.
The First, SHecons), and Third Assistants are in charee of the work ~with
the Cooke eguatorial (speetroscopic). the Lerebour and Sceretan equatorial
(visual and photographic), and the transit instrument. Theyv have also to
(o the astronomical computing and the preparation of the observations
for the press. The Second and Third Assistants have been trained
t6 measure spectrum plates and the Third Assistant hasx charge of
the seismometer and eclock comparisons. The meteorological work of
the observatory has been reduced (vide section 13) and is done by the
Fourth Assistant and the Writer. The Fourth Assistant also assists
Mr. C. Michie Smith. C.ILE. retired Director of the Obscrvatory in the
preparation of a memoir on the metcorology of Periyakulgm and Kodai-
kanal. The Writer is responsible for the accounts. correspondence. and
all office records. The Photographic Assistant has charge of mo=t of the
photographic developing, printing, ete.
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3. Buildings und grounds.—The buildings and grounds have been kept
in good repair.

The question hasbeen raised of transferring, either partially or wholly,
the work of the obwservatory to Kashmir where the Director, whilst on
leave. found the observing conditions more suitable than at Kodaikanal.
Consequently the construction of a building for the Poona 20-inch reflect-
ing telescope is lheld over for the present. It is expected that the
Director will make a three months’ expedition to Kashmir with suitable
instruments for thoroughly testing the conditions in Kashmir both for
solar and stellar work.

The tire lines in the compound have been keptin good order and there
has been no trouble from forest tives during the year.

4. Instriiments—The following are the principal instruments bhelong-
ing to the observatory, or in use, at the present time :—

Six-ineh Cooke equatorial.

Six-inch Lerebonr and Secretan equatorial remounted by Grubb, with a five-inch
Grubb portrait lens attached. The Lerebour and Secretun object glass has been
replaced by a Cooke photo-visual lens of the same aperture and the imstrument has
been adupted for direct solar photography inaddition to vizual work.

Spectrograph I—consisting of :lit, collimator lenses of 4 and 7 feet focus, 2-inch
parabulic grating, and camera tube without lens. Used in connection with an 11-
inch polar siderostat aud 6-inch Grubb lens ol 40 feet focus.

Spectrograph II—consisting of a collimator of 7 feet focus and camera of 14 feetfocus
placed at an angle of 60° with the former. Plane gratings of 84 inchesor 5inches
ruied surface are nsed, and the slit is provided with various devices for the direct
comparison of spectra from different sources, and for rotating the solar image.

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

Anauxiliary spectroheliograph attached to the above, made in the Observatory
workshop.

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

Theodolite, six-inch—Cooke.

Sextant.

Evershed spectroscope with thiree prisms, for prominence and sunapot work, by Hilger.

Mean time clock, Kullberg 8326,

Do. Shelton,

Mean time chronowmeter, Kullbery 6299,

Bidereal chr:nometer, Kullberg 6184.

Tape chronograph, Fuess,

Two micrometers for measuring spectrum photographs, Hilger.

Hartmann Photometer.

Nividing engine, Cambridge Scientific Instrument Company, Limited.

Milne horizontal pendulnm seismograph.

Induction coil with necessarv adjuncts,

Small polar siderostat.

Universal instrument.

Complete set of meteorologicul instruments, including & Richard thermogtaph and
a new Richard weekly barograph,

A high class serew entting turning lathe by Messrs. Cooke & Sons.

Angstrom Pyrheliometer,

An 18.ineh coneave mirvor by Heary of Paris belonging to the Directoris mounted
in the spectrohelingraph ruom for general spectrum work.

The instraments received from the Takhtasinghji Observatory at
Poona include the tollowing :—

Twenty-inch reflecting telescope, by Common.
Six-inch Cooke photo-visual telescope with equaiorial mounting.
Two prisins of 6 inches aperture for use with the above.
Twelve-inch Caoke siderostat.
Jight-inch horizontal telescope,
Large grating spectroscope, by Hilger.
Au ulfra-violet spectrograph by Grabb.
Qiderea! eloclz, Coolke.
Moan time chronometer, Frodsham No. 8476,
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Solar Observations—Abstract.

] 1913, |
|
| 1 1 . R
! . | ! = i = I
. o \ & . 4 ) m
i oy 2 = ! P B ! i ’E =z Total.
3 £ E | = ; | 2 = 5 | &
S 21 E R Bl ElE BB b : 1 E] g
2 e El 2288 L4ld] S |mlAal
— -
| | ];
A ) 28 31 1 ) ) ] ) 24 30 24 22 26 4 339
}
B j 5
| .
¢ 20 0028 | 3t 20 | 28 | 23 20 | 28 | 25 20 | 18 | 22 292
) | i [
D 2B | 20 | 8L 2 2y | 28 27120 | 29 21 %, B
: i H . !
E 27 .28 | 3l E RIS Y 2 | 29 | B0 0 95 | 19 1 2 ’ 325
. | 1

The partial failure of the monsoon in this locality in 1913 shows
itself as an increase in the number of days of observation in the above
table. During themonths Juneto October the sun was examined for spots
and facule on 145 days against135in 1911 and 120 in 1912 ; but the number
of days for the whole year is not very high.

6. Photoheliograph.—Photographs of the sun were obtained on 328
days as against 329 in 1812. Thoe number of possible days was very low in
November. The photographs are, ag stated in the last report, taken with
the photo-visual telescope in the north dome. Double exposures are
taken twice a month for determining the error of orientation of the
photographs. Six solar negatives asked for by the Greenwich Observa-
tory to complete their series for the period January to June 1913 were
all sent.

7. Spectrohelioyraph.—Monochromatic photographs of the sun’s discin
“«K > light were taken on 325 days, and prominence plates on 300 days.
With the autocollimating spectroheliograph Ha images were secured on 202
days. The prominence plates are measured as soon as obtained, and the
results tabulated. Duplicates of the disc plates have been sent to the
Cambridge Observatory for measurement since the South Kensington
Obscrvatory was transferred there.

The Michelson grating in the Ha spectroheliograph was removed on
November 20 for use in the spectrograph.

8. Grating Spectrograph.—The work with the spectrograph has been
mainly along the following lines :—(1) comparison of the centre and the
limbs of the sun ; (2) comparison of the sun’s centre and the iron arc in air
and <n vacuo ; (3) comparison of the sun’s limb and the iron arc. These
comparisons were used to investigate the equatorial velocity of rotation of
the sun, and the study of the displacements of the lines of the sun’'s centre
and limb. Mr. Evershed 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 accepted
explanation (se¢ Bulletin No. XXXVI). These investigations are heing
continued, special regard being paid to those lines of which we know the
effective levels, as well as their behaviour under pressure.

A new method of measuring spectrum plates has been worked out by
the Director.

9. G-inch Cooke Kguatorial and Spectroscope—~As stated in section 9 of
the last report the old Cooke equatorial telescope with its mounting and
also the Evershed spectroscope were removed from the south dome and
re-erected in the photoheliograph dome in October 1912. Visual spec-
troscopic observations were made there from October 15, 1912, to March
926,1913. On March 27 the Evershed Spectroscope was replaced by a new
grating spectroscope constructed by the Director. Meanwhile the 6-inch.
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Cooke Equatorial with the Hilger Solar Spectroscope, both from Poona,
were erected in the south dome and a series of comparative observations
with this combination and 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 observations from April 4,
1913. A careful examination of the sun's limb is made for displacements
of hydrogen lines and for metallic prominences. A fairly large number of
the former have been recorded. -

Prominences were recorded visually on 292 days. There was no spot
large enough to have its spectrum observed in detail, except perhaps one
which was seen early in December, but the weather was unfavourable on
the only two days on which the spot was fairly large. Disturpancesin the
C line were rccorded on about half-a-dozen days and D, wasobscrved as
an absorption linc on one day.

Swmmary of Sunspot and Prominence Observations.

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

§ i i ‘ l P .
RN % | ‘ ; ; - - N
- R R i : [ - N A =
o CRE- B - R s L E | E 2 L F Z {Yeun
E 1S E R mr ElEIRE. EvE RS
S iElE <8 A|Ei<tid | Sie|a
! H | H
New groups 3 1 201 1 1] @ } 1 4] 18
1
Daily number el OB U G2 | 02 01 03 i -1 oD} 02
i 1
North . o .t 1 12 U S B O - 1| 2 } 1 7
South . e aal 2 2 I 1] . ! b1 3 9
Equator S e 1 ll
i i i !

It was stated in the last report that the new cycle of spot activity
could probably be considered to have begun about the end of 1912. There
seemed to be some confirmation 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 factthere were three months—May,
June, and August—without a single spot recorded as 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 average latitude was
high (19°9 north and 16>9 south) in 1913 as compared with previous years,
which is an indication of the commencement of a new cycle. Further, on
December 13, 1913, three separate spot groups were seen on the disc, for the
first time since May 1911. The distribution of spots between the two
hemispheres was more even than in former years, there having been geven
northern spots and nine southernd

The following particulars may be useful for comparing the spot
activity of recent years :—

l — 1910, | 1911 1 1912. 1913 !
l i ‘
Number of new groups ... l 152 2 56 22 16 ;
Mean daily numbers 18 | 07 08 02 |
P15 240 288 ?

Lo
f |

{ Number of days on which 110 { 56
l spot was seen. 1|
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Only two spots. one in February and the other in December, reached a
fair size, but neither of them could be called large. :

11. Prominences~The mean prominence areas in the years 1912 and
1913 are given below :—

Mgan daily Profile areas of Prominences in square minules of arc.

—— 1912, 1913.
North ... L 0es i 1-08
South \ 151 111

. i
Total ... ll 946 2:19

The mean area tor 1913 was 93'1 per cent. of that of the previous year,
the figures for 1012 and 1911 being 845 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 tendency to broaden towards the equator.

Metallic Prominences.

Number Mean Extreme

obuerved. latitude., latitudes.
North 2 26° 255  26°0
South 3 44° 41%5  46°¢

The prominence activity in each month may be estimated from the

following table :—
Number of Prominences.
Prominences
Months. one minute Metallie, Eruptive.

or more

in height,
|
{ January ... 55 2 5
February 68 ‘re 4
March 80 3 2
" April 62 E . 4
May % .- 1
June . 28 i . 1
July . 28 vee 1
August ... v 22 “
September . 18 .
October .., . i 17 .
| November . 25
15 December . .21 1

The reduction in the number of “large ”
about the same as that in the mean profile areas.

Only five metallic prominences
observed on the same day within 3°

in a common disturbance.

prominences since 1912 is

were recorded : two of these were
of each other and probably originated
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(b) OTHER OBSERVATIONS.

12. Tiine.~The error of the standard clock is usually determined by
reference to the 16-hour signal from the Madras Observatory. This is
rendered possible by the courtesy of the Telegraph department which
permits the Madras wire to be joined through to this observatory. The
signal is received with accuracy on most days and all failures are at once
reported to the officer in charge of the Trichinopoly division. Inde-
pendent time determinations have been macde with the transit instrument
using the Sidereal chronometer K 6134.

13. Meteorology.—Evye observations are made at 8", 10" and 16" local
mean time as in former vears. The Richard thermograph (wet and dry
bulb) and barograph, the Beckley anemograph. and the sunshine recorder
also continue in use. The Beckley anemograph was out of action from
March 23 to July 28 during the repairs to the wind tower. The tabulation
of the hourly reacings from the barograms, thermograms and sunshine
records has becn stopped since March and the anemograms are now
tabulated by the Madras Observatory staff which also prepares the 8"
register from readings taken here. The preparation of the 10" and 16"
registers is done in the Calcutta Meteorological Office. The wind velocity
and dirvection for the daily weather telegrams to Simla and Madras are
obtained as usual from the Robinson anemometer and a wind vane. From
the 8th December a weekly Richard barograph has been substituted for
the daily one which was formerly in use.

Pressure~The average pressure for the year was 0:006 inch above the
normal ; half of the excess is due to the pressure being 0035 inch above
normal in December. The monthly mean pressure was below normal
from March to June and above in the other months ; the greatest defect
was 0:017 in June.

Temperature—~The monthly mean temperature was in excess of the
normal throughout the year and the mean maximum was in excess in the
first ten months of the year. The monthly mean dry minima did not vary
much from the normal so that there was a wider range of temperature
than usual. The annual mean temperature, the annual mean maximum
temperature and the annual mean range were respectively 2°:2, 1°4 and
15 above normal. The mean “sun maximum ’ was also in excess in
every month except November.

Humidity—The annual mean was in defect of the normal by two per
cent. and the mean did not vary much from the normals in the individual
months but the variations were the reverse of the temperature variations,
that is, they were in defect from January to October and in excess in
November and December.

Rainfall—The total annual fall was 3-27 inches below normal and
the number of rainy days was less by nine. The distribution was also
abnormal. In the eight months January, February, April, May, June,
August, September and October there was a total defect of 1428 inches
and in the other four months a total excess of 1101 inches. The greatest
deviation from normal was a defect of 523 inches in Octobezr.

Transparency of the atmosphere—The transparency of the lower
atmosphere as judged by the visibility of the Nilgiris, about 100 miles
distant, was again much below normal being even worse than in the years
1911 and 1912.

Cloud and Sunshine—The annual mean clear sky was practically the
same as the normal but there was the great excess of 327'5 hours above
normal in the total duration of bright sunshine.

14. Seisinology.—The Milne horizontal pendulum recorded only 61
earthquakes as against 81 in 1912. The number of large shocks was also
smaller but the largest, rccorded on January 19, had a greater amplitude
than any in 1912.
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15. Library—One hundred and fitty volumes were bound during the
year. A new catalogue of the library is in preparation.

18. Publications.—Seven Bulletins, Nos. XXVII to XXXIII were
published during the year, and Nos. XXXTV to XXXVI were in the press
at the end of the year. Their titles are as follows :—

No. XX V11.—On the Presence of Radium and the elements of the inactive groap in
the Chromosphere, by J. Evershed. )

No. XXVIil.—On the relative numbers of Prominences observed on the Kastern and
Western limbs, by J. lvershed. ) .

No. XXIX.—Summary of Prominence observations for the fircst'half of the year 1912,
by J. Evershed. '

No. XXX.—Summary of Prominence observations for the second half of the year 1912,
by J. Evershed.

No. XXXT.—Summary of Prominence observations for the first balf of the year 1918,
by J. Evershed. )

No. XXXIT —A new method of measuring small displacoments of spectrum lines, by
J. Evershed. ]

No. XXXIIIL—Prominence Peri~dicities, by T. Royde.

No. XXXIV.—A comparison of the Periodicities in Prominences and Sunspots, by
T. Royds.

No. XXXV.—T'he apparent effect of planets on the distribution of Prominences, by
T. Rovds and 8. Sitarama Ayyar.
" No. XXXVI.—A new Tnterpretation of the general displacement of the lines of the
solar spectrum towards 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 8. Sitarama Ayyar. Astronomical Society of Indic.

The distribution in latitude of dark Ha wmarkings, by T. Royds.
Monthly Notices of the Royal Astronomical Society.

Some spectrographic measures of the Solar Rotation made at the
Kodaikanal Observatory, by J. Evershed and T. Royds. Monthly Notices
of the Royal Astronomical Society.

.\ new method of estimating changes in the general radiation of the
sun. by J. Evershed. Read at the International Solar Union, at Bonn in
August 1913.

Report on sunspot spectra (a summary of the visual and photogra-
phic work done at Kodaikanal during the years 1910, 1911 and 1912), by
J. Evershed. Read at the International Solar Union at Bonn in August
1913.

17. General—The Director-General of Observatories inspected the
Kodaikanal Observatory in February and the Director inspected the
Madras Observatory in November.

. The staff of the Observatory has worked well during the year ;- Messrs.
8. Bitarama Ayyar, First Assistant, and R. Krishna Ayyar, Photographic
Assistant, deserve special mention for their zeal and industry.

T. RoYDs,
THE OBSERVATORY, KODAIKANAL, Ofy. Director, Kodaikanal and

19¢7. February 1914. Madras Observatories.



I1. REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1913.

Staff.—The Staff at the Observatory on December 31, 1913, was as
follows :—

Deputy Director ... R. Ll Jones.

Computer .. S. Solomon Pillai.

First Assistant ... C. Chengalvaraya Mudaliyar.
Second Assistant

E. Ramanujam Pillai.

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—No 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 Ilst January 1918. The Fort gun failed on nine
occasions and fired correctly on 721 occasions out of 730, giving 988 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. every 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 electrically connected with the Obser-
vatory Standard clock on 8th May 1913.

8. 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. Instrumenis—The following is a list of the instruments at the
Observatory on the 31st December 1913 :—

(a) Astronomical.

Eight-inch Equatorial Telescope—Tronghton & 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 & Sons.

Meridian Circle—Troughton & Simms.
Mean Time Chronometer~V. Kullberg, No. 5394.
Do. do.  No. 6544.
Portable Transit Instrument—Dolland.
Portable Telescope with stend.
Tape Chronograph—R. Fuess.
Relay for use with the Chronograph~—Siemens.
2
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(b) Meteorological.

Richard’s Barograph—No. 10, L. Casella.

Do. Thermograph—No. 29637, L. Casella.
Beckley’s Anemograph—Adie.
Sunshine Recorder—No. 149, L. Casella.
Nephoscope—Mons Jules Daboseq & Ph. Pellin.
Barometer, Fortin’s—No. 1771, L. Cagella.

Do. No. 725, L. Casella (spare).
Do. No. 1420, L. Casella (spare).
Dry Bulb Thermometer—No. 94221, L. Casella.
Do. No. 88037, Negretti & Zambra (spare).
Wet Bulb Thermometer—No. 94219, L. Casella.
Do. No. 38087, Negretti & Zambra (spare).

Dry Maximum Thermometer—No. 8581, Negretti & Zambra.
Dry Minimum Thermometer—No. 69017, L. Casella.

Wet Minimom Thermometer—No. 81758, Negretti & Zambra,
Grass Minimum Thermometer—No. 8377, Negretti & Zambra.
Raingauge (8” diameter)—No. 1042, Negretti & Zambra.
Measure glass for above.

Raingange (5” diameter).

Moeasure glass for above.

The Chronograph, Chronometer, Kullberg No. 6544, Barograph and
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 gﬁase 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—FPressure was above mormal 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 0036 inch in March. The highest pressure recorded was 30-257
inches on December 30 and the lowest 29-499 inches on June 6.

Temperature—~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 1486 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 wasnormal 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
norr%]::all 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 1728 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 4902 inches. The monsoon rainfall from October 15 to the end
of the year was 4816 inches against an average of 2600 inches. The
heaviest fall on any day was 8'19 inches on November 10.

THE OBSERVATORY, MADRAS,

R. L1. JoNEs,
26th January 1914.

Deputy Director.
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APPENDIX I.

SEISMIC RECORDS.

STATION~—KODAIKANAL.

¢=10" 13" 50", A =TT 28/ 00". A =2343 m Subsoil—Rock.

Apparatus—Milne Horizontal Pendulum.

1918. To
. 165
August ... w187
September ... 167

October... 166
November 165
December 16-1

ANPLITUDE (u)

No, Date. Phase. REMARKS.
AN. | AR | Az,
1| Jan. 1 eg .- . ‘Widening of line.
2 5 iP .- .
eL
M 60
3 7 eP ’
il -
M 80| ..
4 9 iP - .
eL X
M : 40 .
5 11 iP 256 .
iL 320 .
M 54-1 . 30
¥ 515 “ -
6 ) 13 eP 467 .
oL 479
M 520 60
F 070
7 15 P 3002° - Widening of line
F 540 " Hour signal at
8 19 eP 095 - . 20h 30.m,
iL 11-8 -
M 146 - o 11,750 {0
B 540 - - .
9 19--20 eP 597 o . ‘Widening of line.
F 526 - .ot .
10 | Feb. 11—12 eg g - . Widening of line.
11 20 ... eg 8 - . - Widening of line.
12 | Mar. 4 eg (5) . . Widening of line.
13 6 eP ‘9 .
el b
M ‘6 . 40
F -2 -
14 6’ P . . . No P. Ts.
il 5 . .
M -3 5| ..
15 14 iP
iL .
M 1,000 .
M Iy .
F -
16 14 eP
iL . .
M 60 .
17 23 eP -
iL
M 50

2-a
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Kodaikanal Observatory Seismic Records—cont.

Date.

|

Phase.

Period,
(Sec.)

’ AMPLITUDE (%)

AN, | AE.

Az,

Distance

)

REMARKS.

18

19

20

21

22

24

26

27

28

29

31

32
33

35

36
37

Apl.

June

1913.
31

13

18

18

24

26

16
18
30

14 .

ves

431

o OUR N QWM O
B N B R R R N R R S B S S R R B R SRR NN IR RE SR YSURESE

o
R

228y

DI

NONAGUE D T O e T D 1 e €D T U -1 eD g b =T DD <TG 7 D G -1 00 O tH G OQHOWDIOHIP R OB RB DR DHES Juio

w0
50

N "
B
-1 110
I )

-1 300

w0
- | B0
w1 50
1 100

. .
. -
. v
- 120
. .
. .
‘o .
.
. -

250
320

260
320

Widening of line,

Widening of line,

Hour signal at 12n
30m,

s

Widering of line.

‘Widening of line.
‘Widening of line.

Widening of line.

Instrument exam-
ined at 5k 11m,




13

Kodaikanal Observatory Seismic Records—-eont.

AMPLITUDE (u)

Time, Period : Distance.
No Date. Phase. ! REMARKS,
GM.T o) | ax. | am. | Az | &2
|
1913, H. M
39 | July 12 .. eP 10 474 v . ‘Widening of line.
* ¥ 11 536 . .
-40 28 ... eP 7 003 . . . .
iL 7 074 .- ] .
M 7 104 . 60 .
b T 422 . .
41 | Aug. 1 eP 17 221 . .
iL 17 319 .- ven ver .
M 17 3834 . 50 “
42 1 .. P ? . . ' e
el 17 532 - e -
M 17 598 . v 110
¥ 18 545
43 6—7 ... eP 22 288 .
il 22 477 .
M 23 467 - ] 410 .
“ 7 F 1 ggg e .-
. . 14 k . e . . .
eg 15 393 " - - ‘Widening of line.
45 13 ... eP 4 288 . . .
iL 4 408 '
M 4 480 580
46 | Sept 3 : S 0 A
- ept. 2 02 - . - iq .
4 eg gg 300 N - - ‘Widening of line.
47 3 .. 22+ . . N .
1 elg % 56'9 v - ‘Widening of line.
48 18 .. eP 12177 . . |
eL 12 192 . o e Lo ,
M 12 933 . . 90 | . "
F 12 403 .
49 | Oct. 11 ... eP 1 459 . . “
F 3 120 . . ‘Widening of line.
.50 11 ... eP 4 182 e . " "or .
eL 4 974 . . . Instrument exam-
M 4 5‘92-8 . 50 - ined at 3h H4m,
51 11 P ?
L 9 295 - | -
M 10 036 . . 50 .
F 10 495 . . - . .
52 11 .. oP 11 013 . . . Widening of line,
¥ 12 218 . . -
53 14 ... eP 7 597 . - .
iL 8§ 320 - - .
M 9 149 o120
by 10 510 . .
54 | Nov. 6—7 .. eP 21 362 . . ‘Widening of line.
F 0 020 . .“ . “ o
55 14 .. P . .
M 20 590 . 180 .
F 21 244 .- N
56 15 .. P 6 221 - . ‘Widening of line,
F 6 484 .
57 19 .. eP 3 292 - . . .
‘ L 3 40.2 el .sn e e (2112
M 3 525 - .- 200 | ...
M, 553 - . 200
F 4 356 . . ]
58 23 .. eP 22 028 . . . . Widening of line.
F 22 244 . . . -
59 | Dee. 2 .. iP 20 066 .
iL 20 076 . . .
M 20 086 v 60| .. “
F 20 189 . .
60 10 .. eP 6 335 . ‘Widening of line.
F 7 4149 - ..
61 21 .. eP 15 465 . .
iL 15 483 P
M 15 583 . . 800 | ... R
F 17 337 v

* Air tremors during high wind July 16—20.



14

8 V61 g 09T |91 avL 93 Q¥e | €3 1661 L3 81 23 2.2¢ | 08 b6 | 93 €69 | €92 4 L¥L- 08 000.22 Y I0QUIedO(L
! 861 4 0el |8 019 4! &1 | 81 7961 7 g6 7I 966 | V1 06 | LT 989 | 6LI- 6 642 154 8€6- "t JequesoN
9 081 LT 86 |96 | L8 6 | 068 |8 8:G¥1 I 68 | 96 GO0F (86 | L97 | ¥ 129 | 11& T | STk 15 | %6 1040300
03 61 41 80T (¢ 154 01 00% | LI 6-871 4! 19 8 6¥v | OL 687 | OT LOL | TLI. I S1L 03 788- ** JIequiejdey
el | 280 5 | ¥l |9 989 0l | LGy | 96 | 6Pl 0 [38g |08 0€F |76 | 0LV | 6 L-69 | 00& L | @69 96 | G68- snsuy
€ g8-1 - 66 &1y | 9 8.071 61 6¥ L ey | 9 6% | 1 $-89 | 661- 9T G€9- ST ¥68- " v Amp
g 090 . - 06811 097 | I 8371 96 4 03 8€6¥ | 9% 86V | I g-69 | 1L& 14 L8g. 63 848 . eunp
¢ |90 || | coo|0Ber|6iy |46 | 01T [ L€ |8T |07 |18 (09 |G | WLk |Gee (16 |69 |€ | 106 oo Ay
8% 611 o : 01 8:L¢ | 96 G041 (48 14 4 007 | OT V16 | 1 6-6L | 08T 96 162 I 116 B qady
63 $6.2 91 06T |1 oLy 14 8.6 | 8 L.2S1 aa €1 Ve 1.9€ | ¥¢ LGy | 96 | 0-GL | 6L 14 §9L. 68 av6- I o 1
g1 | 680 I, |[79T | €I 268 ¥4 0-6¢ | ¢ 9.9%1 8 q3 g 028 |G | 907 | ¥2€a| LEL | GLI 88 69L. 1 ¥¥6- v Krenaqegq
GG 61| Ol Tror) %1 [ 8I (417 g 861 | 61 8-6¥1 14 w— L4 €18 | 866 [ 967 | ¥ g6L | 9810 | L 29138 | 1€ ‘Lg| 3¥6-35 * Krenue
*AVA [ 'STHONI | "Xva ['SdTIN| *AVa | ‘SATIN | 'AVA | , | AvV@ R *AVA ['SINTD| "AV@ | ‘Ava| o, |'Ava| , |SEHONI|‘AVa |"SEHONI| "AVA | ‘SETHONI

|
“[Te3 18938010 189m0 180y ST 199 MOF] 180y ST 189 MOr] REEY g *189MOry souSry | "oSueyy 189M0r] 180y 3T
_ “ULIO ‘0nIVa : — .ﬂ»ﬁos
ey pupM mmfw uf - ung “Ayprumy | ‘qmqep | “Tepemourtery qmq Liq ECEL T _
"@161 Ul £10J8AI08(() [8ULIEPOY OYj 38 SPA00d [€oL30[0L0036WE A[YIUOW AWATIXG]
roses |en (o1 [sees | ENN |5 @8 v |eel | @ ere0 | L9% |ezs |ogr |o1e |o099 [ges |ze00 |6I8%e [enuwy
8061 | 6¢ er $%-1 AN | § Gog G-Iy 9611 9L GoE- | 844 6-67 8.1 8.L¥ 919 L4 490- L98. Ut Iequuaos(y
a8l |6 |e1 |¥06 wAAN | T ez | 9¢v | 9€II | @8 196 ey |9IG |60l |3BE | €09 |6FG | 890 | 7S "t J9qUI9AON
el 112 |21 | 286 "M'N'N 0€ 862 L.9% €621 78 8¢ 6-8¥ 6.9 911 Q.19 169 6.8 020 LG8 - 1040100
8-8GT 24 11 299 ‘MN'MA 9% 116 VLV g-661 08 €8¢6. 0-6¥ .76 0£1 8.1¢G 8%9 €89 990- G08- I e ot
L6t |68 |1 |wey | MNM | 9% Jee €L [96eT | 8L y9¢- 187 [0€5 |82l [%IG |a¥9 |82 |g%0- |18k o gsndny
vo91 |2 |11 | 809 . “ L8y | veel | 08 LLE: 167 |88 |80L |Led |9€9 |T18G |GG |28 w o Aop
1al | (9 |o0e3 ©o|g6r 9161 | 9L qLe- a6y | 879 |9eT |€€¢ [699 |96¢ |670- | MGk o eung
gees |9 |11 |aes |89 loomr | L 16¢- q0¢ |69¢ |891 |9¥¢ |¥IL |0€9 |99 | 908 - o
006 |8s |8 |siw Colew oI | 9 gae. 687 | 63¢ |G | 0¥ | GIL |LE9 | 090 | 0gs v dy
6clE | 89 g 0e.g ‘o 8 984 8.6 6-861 04 092 827 0.09 4.08 6.0 0-12 8.09 790 048- AL b
%155 | €9 4 20-1 ‘o 8 96¢ 8-L8 0-66T 09 £8¢- 1% 1.6¥ é-18 0.L% &89 9.8 G90- $48. Arenaqaq
€els |€9 |8 | 180 WNE |9 846 | 69¢ | ¥921 | 69 3980 0F | 9% - |16 | ¥2F | G99 | 028 | 7900 |268%¢ | Amnuep
-qunom |'sanmo| ‘on samoNI| CsiNiod | 'SENTOd ) “SATIN o o, SLNED | SETHONI o R o R R o  |'SEHONI| "SEHONI
‘sfe( |qunour “UOTJO8IIP BT %ww o . W | U | eduvy | Cumy | XU | uvely kel e

US| L on SARQ (Y v FHIOE e 'sseid | oma ur s,pioyuerd Ag . ! Lneqr | peonpey

-uns .Eho _ i - xuw UOW
sug . A ws *Lqrprumy [modea o . . — .

‘aey PULM. _ oATJE[OY | UOWUOY, qmq oM J1930UWIOULIOY} [nq AL J9goUIOITE

‘161 Wt A104uATeSq() [BURTBPOY] O} ¢ S3MSO [2o1J0[01000u [enuue pue A[juOUL NVAY

Jo0) ggQ°/ 10AS] 98 WBSWN GAO(B WISISI0 10J0UI0IYF Jo JYIIOH

‘II XIANHJIIV

" §3SG wh G ‘AANTIONOT
‘N 409 /81 501 “ACDILEV]



15

21 | a1 ﬁ m || or|or| 6 ot | e | 11 | et | er | e | L | er | e | er | er | er | €I e1 1 21 [enury
| —
VE|gr | gt | gr | e | @r | T0 | TD O | &L | €} 6 f 4 gt | v1 | &r | ¥1 | FL | ¥ | ¥T | ¥I g1 1 1 *t Zequuesd(g
et ler st |zt ler | oo | oo lor | ox | ox | op oor | e | 10| @ | IL | &L | €1 | & | €1 | VI e1 1 eI " I9qUIDAON
I 48 11 43 al 1T It 6 01 01 (]} 11 1T 01 IT 01 el a1 1T Gl Gl 43 41 1T 19q030()
6 6 g |8 |8 6 8 8 6 6 8 8 8 6 or | 8 6 or | or | o1 | 6 6 01 6 =+ sequogdegy
ot lerlet "' leaglalalalg!oiualo! mlby e by byl ol g1 g1 q1 1sndny
m [ fop
h Qﬂﬁ-h-
.ﬁhouwh Oz
_ _ Leyg
. ' § mdy
o1 | o1 | 6 8 8 8 8 8 or | or | ar | ex | en | ox | 80 | 9t | %% [ € | €1 | & | € a1 g1 3l HoreRy
er {21 | 11| o1 | 6 8 8 8 m oo er povr | er | or | L1 | AL | €L | FL | 6L | €L | €I i g1 A Lrenagogq
| m i |lor|orl| e 6 6 ot |z lar | ex | ex | 0 | v |91 | 61 | @ [ e | 1T | II Fa A A Lrenuep
,_
v6 | ¢ | s | 16 ) o | 61 | 8T | LT | 9T | gr | ¥ | €r | g | 1L | OFL | 6 8 L] 9 g ¥ ¢ z 1
: “quoly
SO

-T61 oL oty 103 Lyo[es puis A[noy uvew a«zﬁﬂdoM.

TII XIANHJAY




16

APPENDIX IV.

KopalgaNaL mean hourly bright sunshine for the year 1913.

Hours.
Month.

6-7 | 7-8 | 89 |9-10 {10-11|11-12}12-13 {13-14 j14-15| 15~1616~17}17-18

January 005| 061 | 0681 071! 078} 081 | 078 | 073 | 067 068 { 039 ! 005
February ... 30| 82| -89} 91| 8| 87| 83| 75| M| 60 42| -2
March 41{ 941 100| 100| 100 | 94| 79| 70| 64| 65| B4| 35
April 48| 86| 093 | 094{ 89| 87| 8O 65 58| B3| 29| -18
May 48| 75| 83| 90| 86| 82} B| 61| 41| 52, 33| -23
June ‘14| 54| 78 77| ‘19| ‘75| B8 64| H4| -48( 32| -11
July 11} 40| 54| 67| 61| 61| 60| 54| 44| 42| 2 09
August 2| 60| 6| 79| 71i 63; 66| BO| 47| 37| 341 ‘16
September 26| 65| 72( ‘76| 68! 54, 3| 34| B 29| 25| -18
October 19 39| 50) 59| 56 | 51| 47| 40| 28] 221 -17| -05
November .. 218y 51| 66{ 62| 53| B6| 53| 54, 49| 48| B3| -06
December ... ‘14| 5} B4 73| -0 72} 81 { 73| 66| BT| 45! -11
Mean .| 026 | 064 074 | 078 | 075 072 065 | 059 | 052 | 048 | 034 | 014

APPENDIX V.

Nuuser of days in each month on which the Nilgiris were visible in 1918,

Month. Very elear.| Vigible. |Just visible. Tgi%siib(l)gly Total.
|
January . 3 4 i 1 14
February ... - 3 5 14
March 1 1
April "
May v e 4 1 5
June 2 1 8
July 2 2 1 5
August - 2 2
September 6 9 5 20
October ... .- 4 2 2 8
November - . 1 2 3 3 g
December ... o a 3 5 2 2 12
Total ... 20 35 27 11 93
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APPENDIX VII

AbgTRAOT of the mean meteorological condition of Madras in the year 1913 compared with:
the average of past years.

Mean values of 1913. Difference from Average.
Reduced atmospheric pressure ... ... 29-862 0-002 below. 29-864
Temperature of air 824 1-3 above. 81-1*?
Do. of evaporation ... 758 13 745
Percentage of humidity ... 73 1 ” 72
(reatest solar heat in racwe ... ... 1327 7-0 below. 1397
Maximum in shade e e e e e e 916 08 above. 90-8
Minimum in shade ... 759 12 747
Do.  ORGrass we  wee e seroees 742 3 ., 719
Rainfall in inches since January 1st on 88 days 6505 1603 ,, 4902
General direction of wind e e e we  w| SE.byE. 1 point E. SE
Daily velocity in miles ... .o we e e 166 5 below. 11
Percentage of cloudy sky 43 6 . 49
Do.  of bright sunshine .. .. e e e 519 &5 | 584

Durariox and quantity of the wind from different points.

{
From |Hours| Miles. From Hoursl. Miles. From {Hours| Miles. From |Hours| Miles.
|

North~ .| 244| 1474 |Fast .| 259 | 1,399 |South ..| 208 | 1536 |West ..| 207| 1643
N.byE. .| 407 ] 2501 |E. by8....} 289 1777]8 by W. 185 1 1,288 } W. by N. 153 | 1,365
NNE .| 509} 3645 1ESE. ...| 208! 1758 |8,8W. ...| 247 | 1607 JWN.W....| 104 941
N.E. by N. 73| 4,744 |SE. byE.| 399 | 2332 |S.W.by 8| 250 | 1847 [NWbyW, 92 692
N.E. - 8141 2132 |8E. ...| 416 284 8W. .. 157 1073|NW. ..| 6l 342
N.E. by E. 20| 1,803 {8S.E. by S| 819 7037 ISW.byW.| 183 1,311 | N.W.byN., 38 239
ENE .| 13 820 |S.SE. .| H48| 4634 fWRW....| 230 1,704 | NNW.... 51 277
E. by N. 260 | 1,280 {S.byE....| 264 2,103 {W.byS. 270} 1,961 | N. by W, 88 590

There were 185 calm hours during the year. The resultant corresponding to the above

numbers is represented by a S.H. by E. wind, blowing with a uniferm daily velocity of 89
miles.
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APPENDIX XI.

Mapras Osservatory—Wind, cloud and bright sunshine, 1918.

‘Wind resultant. Clouds (0—10). Bright sunshine.
Month.
Average G;‘Sg:fgzg-
Velocity.| Direction. 8H.| 10H. | 16 H. | 20 H. | Mean. er of hours
T wy
MILES. POINTS. HOURS, HOURS.
January ... 159 N.E. by N. 28 39 34 20 31 62 86
February ... 107 E. by 8. 29 38 23 18 2:7 84 103
March 127 S.E. by S. 10 16 11 02 10 9-2 104
April 179 SS8.E. 33 27 17 07 21 89 10+4
May 168 S. by E. 24 25 25 2:6 2:6 76 91
June 83 S.8W. 48 4-6 60 58 53 51 717
July 94 S.W. by 8. ! 67 64 74 67 6-8 39 83
August 72 SW.by W. 64 56 67 70 65 53 100
September 55 8. by E. 47 47 54 4-8 49 64 107
October 34 N.N.E. 55 58 63 52 57 52 105
November 168 N.N.E. 62 67 67 51 62 42 95
December 138 N.E. by N. 53 58 53 43 52 52 87
Annual 39 S.E. by E. 43 £5 46 39 43 63
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