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KODAIKANAL AND MADRAS OBSERVATORIES.

I—REPORT OF THE KODAIKANAL OBSERVATORY
FOR THE YEAR 1914.

Staff.—The staff of the observatory on December 31, 1914, was as follows ;:—

Director voe  J. Evershed.

Asgistant Director ... e ... T.Royds, D.So. (on combined privilege:
and special leave). S. Sitarama Ayyar,,
acting.

Firat Assistant (Acting Assistant Director). 8. Sitarama Ayyar, B.A.
Second Assistant (Aoting First Assistant). G. Nagaraja Ayyar.
Third Assistant (Acting Second Assistant). A. A. Narayana Ayyar, B.A.

Fourth Assistant ... wes+e. 8. Balasundaram Ayyar.
Writer ... L. N, Krishnaswami Ayyar.
Photographic Assistant ... ... R. Krishna Ayyar.

The Director was away on deputation to New Zealand during January and
February, Dr. Royds officiating until his return on March 6.

Early in the year the sanction of Government was obtained for an expedition
to Kashmir to test the suitability of the climate for solar research, and on April
21 the Director again left Kodaikanal to take up this work. The very remarkable
conditions which had been observed during a holiday tour in Kashmir in August
and October 1918 were found to hold also in the months of May, June and July
1914. The definition of the sun was found to be almost invariably good not only
on every day that observations were made but also during all hours of the day,
and, contrary to all previous experience, the definition was ohserved to improve
during the morning hours reaching the best quality shortly after midday. The
detailed report of this expedition in which valuable assistance was given by
Mrs. Evershed has been published as Bulletin No. XLII.

The Assistant Director was granted combined leave for six months from
November 80, 1914. The Writer was on privilege leave for three months from July
10 and the Second Assistant for one month and eight days from November 16.
The Fourth Assistant returned from furlough on Augnst 1, 1914.

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

2. Distribution of work.—The Director and the Assistant Director have
charge of the two spectroheliographs and the large grating spectrograph. The
First, Second and Third Assistants are in charge of the work with the Cooke
equatorial (spectroscopic), the Lerebour and Secretan equatorial (Visual and
photographic), and the transit instrument. They have also to do the astronomical
computing, the preparation of the observations for the press and the measurement
of spectrum plates. The Third Assistant has charge of the seismometer and clock
comparisons. The meteorological work is done by the Fourth Assistant and the
Writer. The Fonrth Assistant also has assisted Mr. C. Michie Smith, ¢ 1.E., retired
Director of the Observatory, in the preparation of a memoir on the meteorology of
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Periyakulam and Kodaikanal. The Writer is responsible for the accounts, corres.
pondence, and all office records. The Photographic Assistant has charge of most
of the photographic developing, printing, etc.

8. Buildings and grounds.—The buildings, grounds, and fire lines have been
kept in good order. :

The roof of the spectroheliograph building has given much trouble during
wet weather from leakage, and part of the roof of the main building also is in s
-very bad condition. Reconstruction with impervious roofing material is urgently
required.

4. Instruments.—The following are the principal instruments belonging to
the observatory, or in use, at the present time :—

Six-inch Cooke equatorial.

Six-inch Lierebour and Secretan equatorial remonnted by Grubb, with a five-inch Grubb
portrait lens attached. The Lerebour and Secretan object glass has been replaced by a Cooke
photo-visual lens of the same aperture and the instrnment has been adapted for direct solar
photography in addition to visual work. .

Spectrograph I.—This with the 11-inch polar siderostat has been dismounted and a new
spectrograph fed by the 12-inch Foncault siderostat from Poona is under construction.

Spectrograph II—consisting of a collimator of 7 feet focus and camera of 14 feet focus
placed at an angle of 60° with the former. Plane gratings of 3} inches or 5 inches ruled
surface are used, and the slit is provided with various devices for the direct comparison of
spectra from different sources, and for rotating the solar image.

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

An auxiliary spectroheliograph attached to the above, made in the observatory workshop.

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

Theodolite, 6-inch—QCooke.

Sextant. »

Evershed spectroscope with three prisms, for prominence and sunspot work, by Hilger.

Mean time clock, Kallburg 6326.

Do. Shelton.

Mean time chronometer, Kullberg 6299.

Sidereal chronometer, Kullberg 6134,

Tape chronograph, Fuess.

Two micrometers for measuring spectrum photographs, Hilger.

Hartmann Photometer.

Dividing engine, Cambridge Scientific Insirament Company, Limited.

Milne horizontal pendolum seismograph.

Induction coil with necessary adjuncts.

Small polar siderostat.

Universal instrument.

Complete set of meteorclogical instruments, including & Richard thermograph and

barograph and a nephoscope.

A high class screw cutting turning lathe by Messrs. Cooke & Sons.

Angstrom Pyrheliometer.

An 18-inch concave mirror by Henry of Paris belonging to the Director is mounted in
the speotroheliograph room for general spectrum work.

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

Twenty-inch reflecting telescope, by Common.

Six-inch Cooke photo-visual telescope with equatorial mounting.

Two prisms of 6 inches aperture for nse with the above.

Twelve-inch Cooke siderostat. :

Bight-inch horizontal telescope.

Large grating spectroscope by Hilger.

An ultra~violet spectrograph by Grubb.

Sidereal clock, Cooke.

Mean time chronometer, Frodsham No. 8476,

One micrometer for measuring spectrum photographs, Hilger.

The following instruments were received dﬁring the year 1914 : —
(1) Positive on negative spectrum comparator. Constructed by A. Hilger,
Limited, from designs by the Director.

(2) Diffraction grating raled by Anderson with ruled surface 97 xX12'8 cm.
and total number of lines 75,085,
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OBSERVATIONS.

(a) Sorar Pwmysics:

5. The following table gives the number of observations made during each
month of the year :—

{
| & . .
5 : | 2 . g | %
R . I = E= <=
— 5 fle] . R R B R
E |5 E| R 5l 8] % ®lal g | 2]E
2 = | = < = | S 5 4 | @ S % | A
| f
t
A 31 28 31 30 31 29 25 29 30 28 268 25 343
B 9 2 B 1 1 1 19
o] 28 28 28 30 ‘ 26 24 11 22 26 11 24 21 278
D 30 28 31 30 ‘ 30 29 23 29 30 26 25 24 338
E 31 28 31 30 81 28 20 28 80 23 22 22 320

=

A == dise examined. B == spot spectrum observed. C == prominences observed.
D == photoheliograms taken., ¥ = spectroheliograms taken.

A comparison of thig table with those in previous reports shows that about
the normal number of routine observations were made and photographs taken.
The prominence observations were, however, rather below the average owing
to the unusually wet and cloudy period from Augusf to the middle of December.

6. Photoheliograph.—Photographs of the sun were obtained on 336 days. A
large proportion of the plates are of poor quality owing to unsteadiness of seeing.
The 6-inch photovisnal telescope and enlarging camera was used throughout and
gives excellent definition on the rare occasions when the seeing is good. Eight
-golar negatives were sent to the Greenwich observatory to complete their series in
the period July 1913 to Angust 1914,

7. Spectroheliograph.—Monochromatic photographs of the sun’s disc in “ K *
light wer> taken on 329 days and promineuce plates on 287 days. The autocolli-
‘mating. spectrokeliograph was not in use for practically the whole year as the large
Michelson grating was required for other work. After installing the new Anderson
-grating in the spectrograph the Michelson grating was provided with a new
mounting and replaced in the spectroheliograph in December. The series of Ha
spectroheliograms will be continued during 1915.

A new instrument has been constructed in the observatory workshop for the
-accurate measurement of position angles, heights, and areas of the prominences
shown on the spectroheliograms and this was brought imto use on October 1st.
“From this date detailed observation at the telescope of the position angles and
heights of the prominences was discontinued as all the required data can be much
‘better determined from the photographs.

Duplicates of the disc photographsin “K” light have been sent to the
‘Carnbridge Observatory for measurement.

8. Grating Spectrograph—With this instrument Dr. Royds has continued
“his researches on the displacements of unsymmetrical lines in the electric are, and
he has succeeded in explaining the anomalous shifts of many of the solar lines as
due to density conditions in the arc which are not present in the sun. Although
the discovery of this density effect in the arc has complicated the whole subject of
‘the shifts of the arc lines under pressure, and the comparison of arc and solar wave
‘lengths, it leads to a distinct gain in our knowledge of solar conditions not only by
-explaining the apparently anomalous shifts of some of the solar lines when compared
with the arc but also by indicating the extreme tenuity of the solar gases, the
combined partial pressures of which appear from independent considerations to be
Jess than one atmosphere. :
. Tn Bulletin No. XXXIX the displacements of the spectrum lines at the sun’s
limb are discussed and the reasons given for the conclusion that the line shift is
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not due to a pressure difference between the effective regions of absorption at the-
limb and at the centre of the dise. Iln continuation of this research the displace-
ments are now being measured not only at the limb but at numerous points between
the limb and centre. With a small solar image on the slit plate spectra 28 mm, in
width are obtained representing sections of the entire disc from limb to limb..
Many of these plates have been measured and the results so far promise very:
interesting results. '

An important addition to the equipment of the observatory is the new grating
of 75,085 lines, ruled by Prof, Anderson on Rowland’s Engine. This was received
in September and no time was lost in mounting it in the large spectrograph. This
grating is the most perfect the ohservatory possesses and it is now used in all
researches where high resolving power is required.

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

A large increase in the number of metallic prominences and disturhances
showing motion in the line of sight has taken place during 1914 as compared with
the previous year.

Summary of Sunspot and Prominence Qbservations.

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 :—

LB | B § | 8
= . )
5 B g g . = g g ‘g 'E Year.
s & ] ~ ] =
4 = B [} by = o Qo [}
‘AR AR TR - AN R
I -4 = < = e = <« 7] e} = =]
New groups ... 1 2 6 7 7 4 5 5 4 | b 11 14 71
Daily number ... ! 08| 02 04| 12 06| 08| O5| 08| 1'38| 086 17 25 09
North ... w 3 8 4 1! . 2 2 3 4 6 28
South .. 1 2 3 4 3 8 5 3 2 3 7 8 43
Equator

The increase of activity compared with the year 1913 is very marked and
indicates that the actual minimum of spot activity oceurred during 1918.

The steady fall of activity during the years 1910 to 1918 and the sudden rise
in 1914 is shown in the table below :—

— 1910. ! 1911, 1912, 1013, 1914.
Nuomber of new groups ... 152 56 22 16 71
Mean daily numbers ... 1-8 07 -3 0-2 09
Number of days on which no spot
was seel. 56 158 240 288 158

Throughout these years there was a marked preponderance of s

4 i B southern over
nort.hern spots ; and it may be noted that the minimum activity for the northern
hemisphers occurred as early as the year 1912 in which year no northern spots:
were recorded during the period January to November inclusive with only two in-
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December. In the southern hemisphere a similar period of cemplete quiescence
cccurred during 1918 in the months May to October inclusive. 'The first appear-
ance of the new cycle of spots in high latitudes occurred in December 1912 after
the close of the northern quiescent period aund these spots were in the northern
hemisphere. With one insignificant exception the southern high latitude spots
first appeared in November 1913 immediately following the southern quiescent
period.

11. Prominences.—The observations indicate a minimum of prominence
activity in the year 1918 a notable increase both in numbers and areas having
taken place during 1914.

If the two hemispheres of the sun are considered separately the mean areas
for the northern hemisphere have their smallest values during the years 1912 and
1913 and remain sensibly constant during those years. In the south there is a
steady diminution of prominence area during 1911 and 1912 reaching a winimum
value in the second half of 1913.

The mean areas obtained from the photographic and visual records for the
years 1913 and 1914 are as follows 1~

Mean daily Profile areas of Prominences in square minutes of arc.

— 1913. 1914,

North : 108 ' 150
South | M1 160
Total ...' 219 | 810

It is of interest to note that the time of minimum prominence area for each
hemisphere of the sun coincides approximately with the sunspot minimum for the
same hemisphere. The great majority of prominences are however not directly
associated with sunspots, the zones of greatest activity being in higher latitudes
than the spot zones; and the prominences found in the spot latitudes usually
oceur in the areas between the spot disturbances.

The class of prominence directly connected with spots is distinct and forms a
very small proportion of the whole; these prominences naturally follow the-
sunspot numbers very closely.

Metallic prominences have been more frequently observed during 1914 than
during the previous year, altogether seventeen were recorded as against five only
in 1913. The increased activity of the sun during 1914 is also shown by the large
number of prominences recorded showing displaced lines due to violent movement,
both at the limb and near to spot disturbances on the disc. The greatest dis-
placement observed was 5 A towards red in the hydrogen line e corresponding
to a velocity of about 280 kilometers per second away from the observer. This
was observed on August 26 in a prominence situated at latitude—82° east.

12. Solar Radiation.—Observations with the Angstrom Pyrheliometer were
obtained from 9th February to 1st May. Later in the year the meteorological
conditions were unfavourable for this work.

(8) OrEER OBSERVATIONS.

18. Time.~—'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 T'richinopoly division. Independent time determinations have been made
with the transit instrument using the Sidereal chronometer K. 6134,

14. Meteorology.—Eye observations are made at 8k, 10% and 16" local mean
time as in former years. The Richard thermograph (wet and dry bulb) and

3
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barograph, the Beckley anemograph and the sunshine recorder also continue in
use. The hourly readings from the barograms, thermograms, and sunshine records
are now tabulated at the Calcutta Meteorological Office and the anemograms at
the Madras Observatory 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. 'fhe wind velocity is obtained as usual from the Robinson
anemometer and » wind vane.

Cloud observations with the nephoscope have been made three times a day
since March 1, 1914.

Pressure.—Exeept in July and November when there was a defect of 0-018
inch and 0'004 inch respectively the mean monthly pressure was higher than the
normal throughout the year ; the greatest excess was 0044 inch in January and
Qctober. On the other hand the mean daily range was smaller than the normal
practically throughout the year, the only exception being the slight excess of
0*00! inch in September.

Temperature.—There was a defect of 1°6 1n the mean maximum for July, but
otherwise the temperature was higher than the normal throughout the year whether
judged by the mean dry bulb or the mean wet bulb thermometer readings.
Exzcepting July the mean monthly dry bulb maxima were all above normal whilst
the mean monthly minima did not show any striking deviations except in December
when there was an excess of 20. The mean daily range was consequently
higher on the whole than usual.

Humidily.—The relative humidity was not very different from the normal the
only noticeable deviations being a defect of 14 cents in January and 13 in
February.

Baiufall—The rainfall in the year was very abnormsally high, the excess being
20-11 inches or 84 per cent. over the normal. "The increase in the number of
rainy days was only 6 per cent. The rainiest months were October with 15-89
inches, September had 13:60 inches, December 11:78 and May 11-27 inches.
The distribution was rather uneven sincs there was an actual defect of 818 inches
in the six months—January, February, April, June, July and August. The
later monsoon months far more than made up for the defect in the earlier part of
the south-west monsoon.

Wind.—The wind velocity was in defect by 6 per cent. It was in defect in
every month except July, August and December. The highest velocity was 7356
miles on the 9th July. The most noticeable deviations in direction were in
January, February, and October when they were east, east and east-north-east,
whereas normally the directions in those months are north-east, north by east
and north by west.

There is some doubt as to whether the anemograph was recording correctly
ou some days during the mounths of May and September as the velocity on those
days is not consistent with the readings of the Robinson anemometer.

Transpareney of the atmosphere.—The transparency of the lower atmosphere
ag judged by the visibility of the Nilgiris, about 100 miles distant, was practically
the same as in 1918. ‘

Oloud and Sunshine.—The mean clear sky was 38 per cent. which was 6 less
than the normal, but the percentage of excess of cloud was less than the percentage
of excess of rain. The'amount of bright sunshine shows curiously enough an
.oxcess of 14 per cent over the normal.

15. Seismology.—The milne horizontal pendulum recorded sixty earthquakes
against sixty-one in 1918,

16. Library.—One hundred and sixty volumes were bound during the year.

~ 17. Publications.—Eleven Bulletins, Nos. XXXIV to XLIV were published
during the year. Their titles are as follows :—

No. XXXIV.—A comparison of the periodicities in prominences and ta
T, Royds, D.Sc. P ud sunspots, by
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No. XXXV.—The apparent effect of planets on the distribution of prominences, by
T. Royds, D.Sc., and S. Sitarama Ayyar, B.a.

No. XXXVI.—A. new interpretation of the general displacement of the lines of the
solar spectram towards the red, by J. Evershed.

No, XXX VII.—Summary of prominence observations for the second half of the year
1918, by J. Evershed.

No. XXX VIII.—A preliminary note on the displacemnent to the violet of some lines in
the solar spectrum, by T. Royds, D.Se.

No. XXXIX.—On the displacements of the spectrum lines at the sun’s limb, by
J. Evershed and T. Royds, D.Sc.

No. XLL—An investigation of the displacement of unsymmetrical lines ander different
conditions of the electric arc, by T. Royds, D.Sc.

No. XLI—Summary of prominence observations for the first half of the year 1914,
by J. Evershed.

No. XLIL—Report on the conditions for astronomical work in Kashmir, by J. Evershed.

No. XLIIT.—The different character of spectrum lines belonging to the same series, by
T. Royds, D.Sc.

No. XLIV.—On the displacement at the sun’s limb of lines sensitive to pressure and
density, by A. A. Narayana Ayyar, B.A.
The following contribution was made in addition to the above :—
The displacement of the lines of the solar spectrum towards the red, by J. Evershed,
¢ The Observatory ¥ March 1914,
No. XLIII had not been distributed at the close of the year.

18. General.—The Director-General of Observatories inspected the Kodaika-
nal Observatory in February.

Professor H. H. Turner, Director of the Oxford University Observatory, paid
a visit to the observatory in September on his return from the British Association
meeting in Australia.

The staff of the observatory worked well during the year not only in the
routine work but also in connection with the measurement and reduction of the
spectrum plates required for special researches.

TaE OBSERVATORY, KODATRANAL, J. EVERSHED,
17th February 1915. Durector, Kodwikanal and Madras Observatories.



II.—REPORT OF THE MADRAS OBSERVATORY FOR THE

YEAR 1914. .
Staff—The staff at the Observatory on December 31, 1914, was as follows :—
Deputy Director . ... R. Ll Jones.
Computer ... 8. Solomon Pillai.
First Assistant ... ... C. Chengalvaraya Mudaliyar.
Second Asgistant ... B.Ramanunjam Pillai.

Mr. S. Solomon Pillai was absent on privilege leave for two months from 10th
March 1914.

2. Time Service—No change has been made in the methods of determining
time. In the time service the 8 A.M. signals to Colombo were discontinued on
the 1st November, arrangements having been made there to determine time
locally.

']}Trhe Fort gun failed on 28 occasions out of 730, giving 96:2 as the percentage
of success. From lst January to 7th August there were no failures. Then there
followed a series of failures, the cause of which—a contact on the line-—~was not
discovered until as many as 23 had occurred. None of the failures were due to
faults at the Observatory.

The semaphore at the Port office failed on six occasions. On three of these
days it was correctly dropped at 2 p.M. It was dropped correctly at 1 .M. on all
other days. None of the failures were due to faults at the Observatory.

8. Meteorological Observations.—In addition to the ordinary meteorological
.observations, extra observations were taken for storm warning purposes and
telegrams sent to Simla on two occasions and to Calcutta on 34 occasions. A new
solar radiation thermometer was reseived from Calcutta and brought into use
from 12th January 1914.

4. Buildinygs.—Some repairs to the office and quarters were carried out
during the year.

With a view to increasing the steadiness of the transit circle, the Chief
Engineer came and inspected the Observatory and the compound in February.
He finally advised that a subsoil drain should be constructed round the building.
Plans and estimates for this comstruction were accordingly drawn up, the
estimates amounting to Rs. 2,880. This has been sanctioned by the Government
of India ; the work had not been commenced at the end of the year.

5. Instruments.—The following is a list of the instruments at the Qbserva~
tory on the 31st December 1914 :—

(a) Astronomical.

Eight-inch Equatorial Telescope—Troughton & Simmsa,
Sidereal clock—Haswall.

Do. Dent, No, 1408.

Do. 8. Riefler, No. 61.
Mean Time clock—J. H. Agar Baugh, No. 105.

Do. with galvanometer—Shepherd & Sons
Meridian circle—Troughton & Simms,
Portable transit instrument—Dolland.
Portable telescope with stand.
Tape chronograph—R. Faess.
Relay for nse with the Chronograph—Siemens.

(b) Meteorological.
Richard’s barograph—No. 10, L. Casella.
Do.  Thermograph—No. 29687, L., Casella.
Beckley’s Anemograph—Adie.
Sunshine Recorder—No. 149, L. Casella.
Nephoscope—Mons Jules Daboseq & Ph. Pellin,
Barometer, Fortin’s—No. 1771, L. Casella.
Do. do. No. 725, L. Casella (spare).
Do. do.  No. 1420, L. Casella (spare).
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Dry bulb thermometer—No. 94221, L. Casella.

Do. No. 38187, Negretti and Zambra (sparve).
Wet do. do. No. 94219, L. Casella.
Do. do. No. 88087, Negretti and Zambra (spare).

Dry Maximum thermometer —No. 8581, Negretti and Zambra.

Dry Minimum thermometer-—-No. 69017, L. Casella.

Wet Do. do. No. 91758, Negretti and Zambra.

Sun Maximum thermometer—~No. 127618, Negretti and Zambra.

Grass Mininium thermometer—No. 8877, Negretti and Zawbra.

Rain-gauge (8” diameter) -No. 1042, Negretti and Zambra.

Meagure glass for above.

Raingauge (57 diameter).

Measure glass for above.

The Haswall and Agar Baugh clocks were cleaned during the year.

A new eyepiece for the Transit Instrument was received from Messrs.
T. Cooke & Sons and was brought into use on the 29th July 1914.

The level of the Transit has during the yecar undergone large changes as
usual. With the heavy rain in October and November a very rapid change
occurred in the reverse direction to that which had taken place during the
previous dry months,

6. Weather Summary.—The following is a summary of the meteorological
conditions at Madras during 1914 :—

Pressure.—Pressure was above normal in January, February, April, May,
September and October and below normal during the other months. The greatest
excess was 0'081 inch in October and the greatest defect 0042 inch in July.
The highest pressure recorded was 80'216 inches on January 9, and the lowest
29:511 inches on June 25.

Temperature—The mean temperature of air was above normal in all months
except April, September and October. The mazimum shade temperature was also
above normal in all months except January, February, April, August, September
and October. The minimum in the shade was below normal in April, August,
September and October and above normal in the remaining months. The highest
shade temperature recorded was 110°3 on June 1, and the lowest 60°6'on Decem--
ber 24. The highest reading of the black bulb thermometer was 1686 on
October 5 and the lowest on grass 56°'9 on December 24.

Humidity.—The percentage of humidity was normal in March, nearly normal
in January, June and December and above normal in the remaining months.

Wind.—'T'’he wind direction was normal or nearly normal in all months except
in February when it was two points more southerly, in July and August when it
was two points more westerly and in October when it was two points more
northerly. The amount of air movement was below normal in all months exeept
January. This is undoubtedly largely due to change in exposure.

Oloud.—The percentage of cloud was above normal in April, May, July and
October and below in the remaining months.

Sunshine.—The percentage of bright sunshine was above normal in February,
April and September and below in the other months. There were 22070 hours
of bright sunshine during the year.

Bainfall—The rainfall was above the average in January, April and from
August to November and below for the other months. The greatest excess was
8-22 inches in October and the greatest defect 4-51 inches in December. The
total rainfall for the year was 56°63 inches against an average of 49:02 inches.
The monsoon rainfall from Oectober 15 to the end of the year was 81°74 inches
against an average of 26'00 inches. The greatest fall on any day was 7'46 inches
on November 1.

Storm.—A storm formed in the south-west of the bay on the lst*November
1914, moved in a westerly direction and passed inland to the sonth of Madras.

Tur OBsERVATORY, MADRAS, R. L1, Joxes,
27th January 1915. Deputy Director,
4
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APPENDIX 1.

STATION—KODAIKANAL OBSERVATORY.

SEISMIC RECORDS.

¢ = 10°18'50” N. A=177°2800" B, h=— 2343 metres, Subsoil—Rock,
Apparaius—Milne’s Horizontal Pendalum Seismograph.
1914, T, r 1914. T, r
T2 E
January .. .. 160 8% | July e e 187 S8
February ... 160 32 Avgust 168 29
March ' 160 84 September 168 32
April 163 80 October ... 161 33
May 166 32 November ... 153 34
June led 29 December ... 187 38§
AMPLITUDE (u),
Time Period. Distance
Datq, Phase.
@.M.T. (%ec) | 2| Ap | Az (K%') REMARES,
1914, H, M. s, ‘
Jannary 12 .., eP 9 49 18 s | -
el 9 59 30 .
M 10 5 12 . 50 -
P 10 23 68 . - ‘e
15 ... eP 20 3 12 e o ideni i
P 20 39 18 o, i Widening of line,
20 ... eP 12 22 18 . .
iL 12 48 0 . e .
M 12 51 42 40 . .
by 13 9 48 vee -
30 ... eP 3 56 0 . -
€ 4 49 48 “ . .
M {5 1 12 260}
8 24 250 e i |
F ? . Lo
February 4 .. eg ;; fg i‘g - | Widening of line,
8 . iP 12 50 380 SV ERUU o .
iL 12 53 36 - !
M 12 58 42 35 ‘
F 13 11 54 !
R I e e e e T
28 .| P 23 20 54
ekl 28 31 00 . N
M 28 83 36 40 son !
P 23 53 48 Lo
Maroh 2 3 SO S R il ** Widening of line,
. 80 I U B : ;
? | 1.8 se| || m || w Widening ottne.
Sl F | o om o | o | un || Witenngot e
6 .. oP 20 489 48
L 20 651 30 " .
M 20 688 42 50 .
F 20 5§59 42 . ves . .
14 .. eP 20 19 30 v
el 20 26 54 . .
M 20 44 36 . 50
¥ 21 24 24 . o
7 N [} 4 1 40 6 e ves
(27 1 43 24 - cen aes . ren
M 1 4% 30 20
F 2 00 8 . e
28 ... iP 10 53 48
eL 10 B7 42
M 11 8 24 - 60
F 11 36 [ . . .
30 .. iP 1 2 54 . .
iL 1 12 54 . ‘oe .
M 1 25 30 w 70 - e
F " oo e .

4-p
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Kodaikanal Observatory Seismic Records—cont.

AMPLITUDE (u).

Time Period Distance
No. Date. Phase. : Aoy , A REMARKS,
G.M.T. (Becd | o1 Ap. | Az (Km.)
!
1914 H M 8.
17 | March 30 P e
el 2 1 <] .
M 2 38 Q e 60
F 38 2 24 . -
18 | April 11 eP 16 41 30 . |
il 16 B2 00 .
— M 17 24 00 { 140
iy 19 19 24 .
19 20 ... oP 14 55 b4 . . l .
el 15 00 12 . . .
M 15 03 36 . w | 80| .
F 15 45 6 . S .
20 | May 21 eP 8 85 24 P v
L 8 38 42- [ -
I M 8 38 12 i 80 s
F 8 59 1% e
21 26 eP 1 12 00 . - Widening of line.
by L 383 42 . !
22 26 iL 2 52 18 . - No. P, Ts,
M 2 53 18 . 70
F 3 2 48 . .
237 - 26 eP 14 29 6 et
iL 14 35 0
M 14 46 00 - 1,070
{ 14 59 36 1,500 .
I 18 19 48
24 29 eP 4 46 P
L ?
M 5 1 48 ver 8560 Instrument exa.
¥ 6 46 12 . mined at 4 h. 47m,
25 | June 20 ... eP 7 43 36 -
il 8 9 (] . .
M 8 23 38 270 .
F 9 B9 42 . .
28 20 eP 1 20 18 . .
eL 11 26 54 Ve .
M 11 26 54 . 50 .
R 11 54 8 . . .
27 25 iL 19 12 42 var . . No. P. Ts.
M 19 25 12 . 900 .
bl ? L . . . " BEnd lost in air
28 26 eP 5 14 48 . . . . tremors.
el 5 88 86 o .
M 5 B3 48 150 . .
29 26 .. P ? - . .
eLi 8 b2 0 . v . .
M 6 56 36 e . 40 . .
F 7 15 24 . . . . .-
30 | July 4 ..{ eP 17 00 i . . . .
il 17 01 48 .. "
M 17 10 24 80 . .
F 17 385 38 -
31 4 .. eP 22 47 24 . Widening of line.
P 28 383 12
82 8 eP 8 52 06 \ .
el 7 08 30 . -
M 7 08 00 . 30 .
F 7 15 36 . . .
33 14 eP 3 16 54 . - .
il 3 22 42 .. .
M 8 30 48 . 270 .
F 4 28 38 . . . e
34 17 eP 7 8 o086 . . . .
eL 7 53 43 . . e . -
M 8 08 42 . 30 “
F 8 38 42 . ..
35 25 .. eP 21 46 54 . .
iLi 21 51 80 - .
M 21 54 06 . 170 e
F 22 17 42 - -
86 | August 4 .. eP 4 28 18 e
el 4 30 08 . s
M 4 82 06 70 -
F 4 38 18 .
87 4-5 .. eP 22 B8 48 . .
el 22 54 36 . -
M 28 01 18 . . 11,300
¥ 0 58 42




18

Kodaikanal Observatory Seismic Records—condld.

{ AwpriTunE (1)
. . Distance
No. Date. Phase. GTiim’; Pesm’d' | A REMARES.
M L Seed | ax | Ar | An | (Km)
| |
1914, E ¥ s ‘
38 | Avgust B .. oP 10 53 48 . w ] e
el 10 54 36 . - . .
M 10 56 (06 . 70 . .
r 11 14 86 . . PO .
39 6 .. eP 4 14 54 - . Instroment exa~
F 5 04 24 - o - mined ab 4% 16m.
40 16-17 .. oP 48 35 54 - - e 1. . Widening of line.
F 0o 20 12 . e .
41 28 oP 6 42 00 e .
el 6 44 42 .- —e- . .
M 6 58 24 40 | ..
F 7 18 38 . T -
-42 | September 23 eP 2 17 42 . - R Widening of line.
¥ 2 29 00 “ . aee ! .
43 28 .. eP 5 17 42 v . I -
iL 5 18 4] . . .
M 5§ 20 30 “ 40 . oo
F ? .. . Instrument exg.
mined at bb 34m,
44 | October 3 . eP 17 44 08 . . - .
iL 18 30 ¢Co . .- .
M 18 49 48 e e 70 o v
43 48 vee 70 -
F 19 34 48 “ . con
45 3 ... eP 22 18 42 . ‘on
il 22 27 18 . . .
M 22 40 48 500
F 23 50 12 -
46 6 .. eP 20 02 &4 . . Widening of line.
F 20 38 42 . . “
47 9 .. P . . ™ No. P. Ts.
il 2 48 36 .
M 2 51 42 . 1,080 -
F 3 46 48 e - . s
48 11 ... eP 18 24 48 . . . oo aee
oly 18 81 12 . e .- .- .
M 16 27 54 . . 50 . .
7 16 35 48 e [ . “
49 28 .. eP 8 28 18 . . . - aee
il 6 384 42 o . . .
M 8 40 18 . . 500 - .
F 7 383 18 N . -
50 | November 4 ... eP 8 30 00P% . . . v e Widening of lire,
51 4 .. eP 9 01 30 e . . . . Do.
r 9 :8 06 . . .- .
.52 4 .. eP 11 01 00 = es . . ..
el 11 18 b# . . - . vee
M 11 22 48 e ' 50 . e
P 11 46 24 , e -
58 10 ... eP 6 54 80 veu o M
el 7 27 54 - - - . ror
M 7 45 00 e e 30 . o
F 8 01 00 - - .
.54 18 .. eP 10 41 48 - e .-
ol 11 08 30 . er s
M 11 20 30 . . 50 -
F 11 44 54 . . .er ver
.bb 24 .. P . ee 9% . No P. Ts,
ili 12 04 12 . e - . e
M 12 82 18 s e 80 vee
B 18 44 54 . . e - .
56 27 . eP 15 14 30 . Widening of line,
F 15 21 12 . . .. .
57 28 .. eP 10 &8 12 . oe .
iL 11 19 18 ‘o . e . ree
M 11 28 12 - . 70 s
F 11 52 54 . . . ver
58 20 ... P 5 12 24 . - . o Widening of line.
F 5 80 00¢: v . . End lest in hour
mark.
59 | December 9 ... ol 6 05 38 e . . . . ‘Widening of line,
F 6 09 42 . . e e
60 20 .. oP 14 84 24 - . “ v
ilk 14 38 00 - e "
M 14 38 54 e ver 50 . e
B 16 384 38 e } .- e n

* Mergedin hour mark, Lasted about two minutes,
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APPENDIX IV.

Koparganarn mean hourly bright sunshine for the year 1914.

Hours.
Month. ! ’

6-17 { 7-8 I 8-9 | 9-10 10-11‘11-12 12—13,13-14[14,-15‘15—16116—17!17—1&
Jannary wr e .l 081 o0wr| o82| 086 | 086 | 088 | 89 | 085 | 086 | 086 | 078 | 033
February ... 81| 95| 97| -98| -90 | 1900 ' 04| 93| 84| w5 | 78| -39
Merch w. .. .. .| 63| e8| 97| 95| 2| o83| 75| -6a| 86| 58| 50| -42
April .. .. . .| -a7| 94| 8| 97| 95| 89| 72| -4r| 50| -40| .29 -28
Mey .. .. . .| 37| 70| 78| 3| -s7| 0| 61| 55! 89| 28| -25| ‘14
Jume .. .. .. .| 28| s0| 58| 65| v6s| 62| 's6| 45| 36| 22| 20| 12

Jaly .. .. .. .| 10| 28] -82| 88| -36 -37|i 33| -ar | 22| 12| ‘04
August .. .. .. .| 19| 44| s8] 77| ws| -e3| 53 43| ®7| 24| -08| o2
September .. .. .| 21| 8| 74| 79| -wr| -so| 58| -da| 89| -s4| 15| -04
October .. . .. .| (7| ce7! a2 | 38| -ax| -35| 23| 22| 25| -1 16| -02
November ... ol 18] B3| 75| 19| wr| o ne | 96| 58| 47| 51| 82| +05
December .. .. .| -08| -5%#| -66| 67! -es| -e2| 59| -60| 63| ‘51| ‘39| -o4
Mean .. | 030 | 0083 | 071 | 075 | 075 | 071 | 062 | 055 | 049 | 0-41 | 082 | 017

APPENDIX V.

Nuwmeer of days in each month on which the Nilgiris were visible in 1914,

Moxth. Very clear. | Visible. |Just visible.| RSO | Togal,
Jannary ... 15 7 3 25
Fehruary ... 2 5 5 1 ‘18
March 3 1 4
aprl .. L 8 3
May 3 3
June 1 4 2 . 7
Jaly 1 P) 3
August e 2 1 3
September 3 6 . 9
QOoctober ... - 1 2 - - 3
November - 3 2 2 1 8
December ... o 1 12 1 o 14

Total | 13 50 25 7 95
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APPENDIX VIIL

AssTrACT of the mean meteorologieal condition of Madras in the year 1914
compared with the average of past years.

Mean values of ' 1914, Difference from Average,

quuced a.tmospheﬁo pressure .. ver 29879 0'016 above. 29'864
Temperatore of air we s ase oo w e 819 0'8 s 811

Do. of evaporation " e e e e a5 1-2 5 745
Percentage of humidity ... o e e e 74 2 » 79
Greatest solar heat in vacuo o - N 1481 84 » 1397
Mg.xinl cm ip shade ... ver . " 911 03 5 20'8
Minimum in shade .. e e e e e e 753 o8 74y

Do. on grass ... - . 734 1-5 » 71°9
Rainfell since January lst on 95 days . o 5668 761 » 49:02
G%neml dirvection of wind .. e e 8.E. Same as 8.E.
Daily velooity fnmiles .. e e e 158 | 18 below 1m
P:ercentage of cloudy sky ... v e 44 5 above. 49

Do, of bright Sunshine ... o e e ae 50°0 84 ,, 584

Durarior and Quantity of the Wind from different Points.

; From. Hours., Miles. From |Hours.| Miles. From [Hours. Miles. From |Hours,| Miles.
Neérth 160 1,244 | East 181 806 | South ... 180 1,368 | West ... 241 1,918
}I LbyE .| 209 1,833 | E by 8..| 186 949 | 8. by W. 218 1,428 | W. by N. 222 | 1,636

l i .

NNE, .| 309| 2245)E8E ..| 200 970 |S.S.W. .. | 189! 1,402 { WN.W...| 120 885

NE by Moo | 819| 4887\ AR byE.| 72| 1514 |SW.byS.| 274, 1,680 |NW.byW. 7 507
NE. .| 419 2814 |8E .| 495 | 3,084 |8.W. .| 22| 1,525 |NW. .| 59| 302

N.E.by Bo.. |--387| 2115 | S.E.byS.| 885 | 6419 |8.W.byW. 216 | 1,890 |N.W.byN,| 29 104

ENE. .| 149 834 | 8.8.E. .| 497 | 4115 | W.SW...| 181 | 1,34 | NN.W. .. y 43
EJbyN. .| %8| 1,392 |8.byE..| 314 | 2,196 | W.by8. | 800 | 2,279 |N.byW. | 117 708

There were 158 calm hours during the year. The resultant corresponding to the above
numbers i8 represented by a S.E. wind, blowing with a uniform daily velocity of 38 miles.



19

89T | 411 4 | 68 6% | v4 | 081 228 Ve 608| 181 918 8%3| $43| G6T| 917 08T ¥ L 467 988 26F| 747 108| 98T) 18T mcL &y SL o1y| 81| 668 %a?ﬁ ‘18309 [enuUTy
- - RSN Y [ NN [SEDUS S S R —_ —_t

9 99T []2 ||t |1 S SR T B B T A " I A R HR I A A O 4 ¢ |8 | 63|96 |%Ia| €41 81| 28 "' zeqmedeq
9T joeg{T || e f e e [ f e | ] e Tl le L je e ot %2 | 7% | 98 | L | 201| TIY| g21| ST " IeqWOACN
9 |9 [|™{8 '8 (8 |8 |1 Sl I I R IR I S I I I VoI L6 L)% |9 |se)eg| TP 96 | 17 | 2% | %9 | 091/ 09 | gz | 1T - 18qog0g
91 oo | TU| 4 |61 98] e o8 | %I | 98|09 |09|9%| 88|93 60 [zor| e9 | ¥ |0T |6 |8 |1 LS E AR M I A I S R G ¢ " tequeydey
8 9 [T |OT |91 |23 |42 2.]¢8 L0T| 28 |28 | %% | 09| 28|28 |9z %5 |(9g |7 |¥T|e1|8 |73 TPl sndny
9 L |T |6 |ST|TT|48 |0V |98 811/ €9 |86 |22 | 19| 8|2 |8 OT | 83 | 4T |\% | "™ | ™ |9 R HR H Bl IR SR I | e fLpp
I T |% (e |8 |12|¢92)|09]08 oy | €9 |22 |3ei2v |8 |83 |gF AR AR AN AW AN ) g |™{™Jlt {1 ({8 |g |9 et s ounp
9 T |18 |9 |8 |oT|6 6 (0313|4587 8v |89 1% 2, |81 9L |09 (%8 %% ot |% clg g el |y | e fmp
(A I S I A N A Sl B I T B N K N S A 21 | g8 | 06| 981} 89 | ¥ ﬁ. 1 “lrjr |t |1}~ |s A B mdy
68 S Il AU IR UL IR I ~lr 1|t ]s |6 |or|s8 %1 | %9 | 623 84 | 231|.09 | 8¢ | 89 og| " qolep
<2 B A TR I B R IR I el T T (e (9 9 67 |6 | SII 84|91 |03 |69 ]|6¥ 827 92 | 48 | 88 | & el b Aamnaqej
" ST (VRN VPR [ROVRS U R (U [V (OO I I T T IO A IRTTR IS (Pt (P B IO RPN I P 1z | o2 | 21| oa1| zwel ov | 12 | 9 Lxemwep
‘WB) 118107 |68 |83 |28|98)|9z] ‘M |®z|@®e|12|0z| 6T |S8U|4T| 8 |S[|PL|ST(BI|TITL|OL| 6 k! Ll 9 .m v|ie|sg |1 ‘N YU

‘#1761 1eo£ oyy uy yurod owe WO} PUIM JO SINOY JO IOQUINN—XNOLVARISH() SVAAVIY

TIIA XIANHIIY



20

46899 (80L | 8% FOT |08 |LOS (988 989T|9T61(6L28 VET|66ET muﬁ_amﬁucﬁ BEVI|BOBTIO6TS STLY | 6179 (FEOSFIST0LG |676 (908 [B6ST(FES |qTTa(PISR| L8SY | 9¥2 (8681 ¥9GT | ™ 1¥10% enuuy

218% Nwmﬂ. wlialek o veo | ovee | wad | e T3 BTN TSN VRN ROPRN RN sl bl et |1 |sz lewe oWz | ooor | oss leew | gzt |  Jequecd
LEL A L 2 L R R R R R T T R A A A %€ (69 198 (4% (IS |POT 06T |gvg |49% | @8¢ | @69 084 |09s | Ioquedoy
wFe |v% | | v |er (T i [6T | B (1 S IR B A S. g B8 W | 1% €8 |21 (8¢ (03T |¥8 |FOT [6EF |6uz |glz 8.2 | 020 wm_m qgh | 601 | 16Q0300
oos || |8t | zalew [ser [sor [ver [sst ler |185 jors lozz [see |oat ozt |ose Jea 628 gea w8 WW Jog 16 [4 ||| |8 e j8 |4 | ' oquoydeg
ev8y 8T | % |83 | 89 |e81 (881 [s8¥ (979 [399 |66T (SB[ |S¥2 |138 (g5 (9T (83T |g41 | 898 | %% |14 lo4 83 08 |9 |l | |6 M_ﬁ_mﬁ.
8826 (92 |9 | 18| g4 |PL |3 (PO |944 (096 |ITP 9¥T (08% (2%€ |TOT [681 199 |oo1 | 883 |61 fev |- | leg | ||~ || =~} |~|g D S LT
188 |6 | PT |22 | %9 {103 (283 |9T9 (848 (00 887 (013 |492 |108 |09 [PAT |egg [80% | SOV | 699 |zgg leur |801 |gvr j09 |1z | - | _s g € 8 (2 |77 v eunp
8019 |8 S | 4T (e% (0L lo8 (PR |P3 €02 09T |212 '8€€ |gze |6G% {18@ (289 | Ha2T | 899 loo¥ |osT Wos | 82 (68 | * lgt o1 “ lot o1 g Lugg
8T0%  (TF |8 | fcpt8 |ttt 188 @eT (44T o9t (veT | A4 | OTTS |18TI6TE (9% |9 ST |l lor 14 | o1 teoor o Tt dy
008% ot pt et T8 [T |6 |99 98 |68 | @ leaT | 96% | 28T [v1% (990 (062 |90z [¥2Z loeT | v | v | < | SRR B - yorepy
88I8 |ttt gttt T [P b 4T |ve (B9 48T | 86 | P4 [pee |4e  |9TT 09 |46T |t1g |zeT g0z |62 | 61 - s | e Lamnageg
gy || e L e e e e | e e e D L L L | e | [ b L g e o6t loos leset] csoz | ose e |z |- o fawnuwp

e
TOOL | T8 | 08 | 63 | 82 | L& |92 | 96 | M |8 (@3 )\ 18|06 | 61 8T LT ('S|QU| %1 | €l |&T|T1|o01 |6 | @ 4|90 s |*| €& ' 7 1| °'N ‘qyuopy
_ | ! ' : “

‘FT61T 1v04 o1y ut quiod yoBe WO PULM JO SI[IW JO IoqWNN—ANOLYATARE() STHAVY

XI—XIONAddV




21

9.0

09-F

3.0

080

140

8%-0

28.0

(454

103

G0:1

660

39.1

04:¢

81.1

484

2.0

020 [tglbgol = | o | Lo || e [ e e e [ e |
10 | oo v [ [ [ Lo [ | o e e e | e e | o lgpol e
“o Pt jozof tt |91.0(20.0) 4T:0 3040 (800 {20.0 (79.0 8640 (040 [FLT | 490
100 [8%:0| " | " (920 [50-0(90.0 /998 LLT [98:0[G9-0(30:0|L¥:0(48.0 |BT.0[BF-0|
200 | "' | " 108.0(82.0 |6%.0(60.0[20.0| 40.0 |91.0(62.0(12.0(82.0(93.0/02.0] ** |
e e legoltoolgoo] < | L L | eol - firo] < | oo
ST IO ROV (U (PR [T (T TSN NPT SN IR (RN IO PO RPN IR
v lgoltoo| = || e ] e e ] e | o agolpoo] | s0.0

210

0.0

80-0

100

$0.0

T0.0

940

00-T

424

/83

184

498

488

%8

99.8

£1.3

663

02.8

66.0

"t [enuuy

10.0

19.0

26.0

60.T

240

20.0

96.T

900

18.1

181

01.0

29-0

\77

12.0

9.0

60-8

02-0

98-0

0.1

841

.0

8.1

603

81.0

100

£3.0

191

88.0

8.0
0.1

0%.0

1.0

86.1

00-1

20.0

08.0

400

90-0

*** 20(TO09 (Y
*** I8 UIOAO N
© 19g0300

* raequuoldegy
- genSny
vee fmp
. eunp
e Loy

oy

. qeIeN

oo+ Lrenaqe,q

« faenuep

misD

e

08

(i3

83

45

92

M

83

12

02

61

81

4

a1

48

g1

21

Tt

01

“YFuOR

9161 awek oy w gurod fows

WOIJ Ul JO SOYOUI JO I0Q W N—'ATOLVAUASE() SVHAVI(

X XIONHdAY



22

APPENDIX XI.

Mapras OBsERVATORY~Wind, cloud and bright sunshine, 1914,

‘Wind resultant.

Olouds (0—10).

Bright senshine.

Months. T - 1 : -
i | Greatest
Average number
Velooity. Direction. 8H.| 10H. 16 H. | 20 H. Mean. | . per of hours
i . day, in a
i - day.
MILES. POINTS. HOURS, . HOURS,
January .. 152 N.E. 30 32 34 19 .29 72 93
Febroary ... 87 E.B.E, 15 2'4 13 09 18 o1 10-2
March 133 2.E. 19 21 06 05 13 84 102
April 153 &.F. by 8. 404 87 16 15 28 90 109
May o 144 8. by H. 87 33 42 40 39 84 96,
June 102 8.W. by 8. 46 42 59 43 49 49 79
July Lo 130 W.AW. 80 1. 88 8:8 82 24 76
Augnst .. 90 S.W.by W. 66 62 69 61 8'5 43 106
Beptember ... 87 8. by W. 51 49 51 42 49 57 107
QOotober ... 85 N.B. 87 83 7'8 80 &5 41 .83
« November ... o 187 N.N.E. 52 57 81 drd . b4 53 90
December ... 146 N.E. by N. 40 48 7. 33 42 58 86
\
Annval .. 33 8.E. 45 45 47 - 88 4 T8l e
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