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KODATKANAL AND MADRAS OBSERVATORIES.

I.—REPORT OF THE KODAIKANAL OBSERVATORY FOR
THE YEAR 1911.

Staff.—The staff of the Observatory on December 31,1911, was as follows :—

Director .. .. .. +« J. Evershed.
Aggistant Director .. .. .. T, Royds, D.Sc.

First Assistant . .. «« B Sitarama Adiyar, 8.4,

Second Assistant .. .o «+ G. Nagaraja Aiyar.

Third Assistant .. . .. A.Y. Bubrahmanya Aiysr, B.a.
Fourth Assistant .. .. .. 8. Balasundaram Aiyar.
‘Writer

.. ‘e .. .« L. N. Krishnaswamy Aiyar.
Photographic Assistant .. .. R. Krishna Aiyar.

Mr, C. Michie Smith, c.L.E., retired from service as Director on January 14 (fore-
noon), 1911, but was appointed to speeial duty from that date to March 31, 1911, in
connection with the electric installation work. Dr. Royds was appointed as Assistant
Director and joined duty on February 28 afternoon. The First Assistant was on
privilege leave for 41 days from Augast 14 and the Third Assistant for 20 days from
July 3.

The subordinate staff consists of a book-binder, an assistant book-binder,
a mechanie, 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 of the large grating spectrograph. The
First, Second, and Third Assistants are in charge of the work with the Cooke equatorial
(spectroscopie), the Lerebour and Secretan equatorial (visual), the photoheliograph,
the transit instrument and the seismometer. They have also to do the astronomieal
computing and the preparation of the observations for the press. The Fourth Assist-
ant has charge of the clock comparisons and, with the help of the writer, is respon-
sible for the whole of the meteorological work. The writer is responsible for the
accounts, correspondence, and all office records. The Photographie Assistant has
charge of most of the photographic developing, printing, ete.

3. Buildings and grounds.—Work was begun early in the year on the
electric power house and by the end of December the building was practically
finished and most of the machinery installed. Much delay was caused by the
difficulty in getting the heavier parts of the generating plant carried up the ghaut.
A new fly wheel for the gas engine had to be eas!: as the one oyigina]ly sent was too
heavy to be carried up. It is expected that the instellation will be completed and
ready for work very soon after the new fly wheel has been received.

Plans and estimates for the house of the photographic assistant have been
sanctioned by Government, and work was commenced on it towards the end of
the year. ,

The pines planted in the compound in recent years are growing well and 500
more seedlings were planted during the year. The fire lines have been kept in
good condition and extended so as to afford ample protection to the new plantations.
The area planted with short grass has also been extended thus diminishing the risk
of fire spreading if it should enter the compound.

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

Bix-inch Cooke equatorial. ’

Six-inoh Lerebour and Secretan equatorial remounted by Grubb, with a five-inch Grubb
portrait lens of 86 inches foous attached.

Spectrograph 1.-~consisting of alit, collimator lenses ofdand 7_feet f?eus, 2-inch parabolio
grating, and camera tube without lens. Used in connection with an 11-inch polar
siderostat and 6-inch Gaubb lens of 40 feet focus.
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A rhomb with ends cut at 45° mounted on a graduated circle can be placed in front of
the slit so as to enable any part of the limb to be brought on to the slit.

Spectrograph IL.—consisting of slit provided with vertical and horizontal millimetre
scales for measnring position angles, and a reflecting device for rotating the sun’s
image, collimator lens of 210 ean focus, 6-inch Michelson grating, and camera lens
of about 4 metres focus. The spectrograph is used with the 18-inch conecave mirror.

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

An auxiliary spectrobeliograph attached to the above, made in the Observatory
workshop.

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

Six-prism, table spectroscope—Hilger.

Photohe]iographs%allmeyer No. 4.

Theodolite, siz-ineh—Cooke.

Foonts h th £ d k, by H
vershed spectroscope with three prisms for prominence and sunspot work, by Hilger.

Mean ﬁmepglo:ch, K%ellberg 6326.P P v B

De. Shelton.

Mesn time Chronometer, Kullberg 6299,

Sidereal chronometer, Kullberg 6134.

Tape shronograph, Fuess.

Micrometer for measuring spectrum photographs. Hilger.

Dividirg engine, Cambridge Scientific Tastrument Company, Limited.

Two Balfour Stewart actinometers. :

Milne horizontal pendulum seismograph.

Induction coil with necessary adjunocts.

Small polar siderostat.

Universal instrnment.

Complete set of meteorological instzuments, including Richard barograph and thermo-

raph, and wind recorders.

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

Angstrom Pyrheliometer.

An 18-inch concave mirror by Heury of Paris belonging to the Direstor is mounted in
the spectrobeliograph room for general spectrum work.

OBSERVATIONS,

{a) Sovrar PrYsIcs,

5. The following table shows for each day the solar observations that were
made :—
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Sorar Obssrvations—Abstract.
o 1911.
i 1] = =
. : 2 : | 2
B ‘R - £ (IR B % Total.
b -] = -] ] ,'. & [ 2
g - & H 5' g Pod =l ‘ ™ b1 a 2
K 4 b1 & = g 8 < ] 8 |l= | A
A 28 | 28 31 30 51 24 23 30 28 | 30 | 23 | 27 383
B 10 . 1 . . .. - 2 | .. 13
c 28 | 28 a 29 28 2 16 26 24 | 25 | 22 | 18 298
D 28 | 28 81 30 31 2% 21 30 28 | 2 | 23 | 21 324
E ‘ 28 | 928 81 30 31 24 21 "‘ 30 28 | 29 | 22 | 24 326

There was a fall in the number of observations made as compared with 1910
due to less favourable atmospheric conditions, the number of days on which no
observations were possible having risen from 10 to 32. On 26 days there was no
sunshine recorded.

6. Photogra,phs of the sun with the Dallmeyer photoheliograph were
taken on 324 days as against 345 in 1910. Double exposures are taken twice a
month for determining the error of orientation of the photographs. Six solar nega-
tives were sent during the year to the Greenwich Observatory to complete its series
out of the 7 which were asked for. :

7. Work with the Spectrohelio ra,ph‘,—Monochromatie photographs of
the sun’s disc in * K ”” light were taken on 326 days and prominence plates on 281
days. The best disc plate of each day has been copied on an enlarged scale on
bromide paper as heretofore, the prints being oriented and pasted in order on eard
sheets for convenience of reference. The prominence plates have been measured and
the position angles and heights of all the prominences recorded. Duplicates of the
disc plates have been sent to South Kensington for measurement as in former years,
and in exchange prominence plates have been received from South Kensington.

A new autocollimating spectroheliograph constructed in the observatory work-
shop has been completed, and this was brought into regular use on April 1st. With
this instrument photographs of the sun’s disc in Hea light were obtained on 165 days.
The principal features shown on these plates are drawn by projection on the 8-inch
charts used for recording sunspots and prominences, and the heliographic positions are
read off from the ruled lines on the charts. The Ha absorption markings are found
to be very closely associated with the prominences and the distribution of the
prominences on the disc as well as at the lirab is now being studied.

8. Grating Spectrog'ra.glh.——ﬁigh dispersion solar spectra have been
photograpbed whenever the conditions permitted, and the special lines of research
which have been prosecuted include the following :—

(a) Badial and other movements in spots.

(%) Pressure in spots.

(¢) Motion of caleium vapour in spots, in floceuli, and in undisturbed regions
of the photosphere.

(d) Motion in the line of sight of prominences for determining the angular-
speed of the sun’s rotation at different heights above the photosphere.

Large spots were too few in number to admit of much progress in regard to
radial motion effects, but a few plates have been obtained and:measured. It has been
found that whilst the outward radial motion appears to be an invariable and necessary
accompaniment of spot formation, the inward movement of the higher levels is absent
in the case of some spots showing very intense calcium emission.

Mr. Royds has obtained and measured about 50 plates of the H and K lines at
the centre of the disc in undisturbed regions for estimating the vertical movements of

circulation of ealeium vapour. His results in general confirm those of St. John at
Mount Wilson in showing a general ascending movement of the emitting gas, and &
descending movement of the high-level absorbing gas; but the values obtained in.
kilometers per second are considerably smaller than the Mount Wilson determinations.-
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The measures of wave-length of K, in floceculi do not indicate any ascending
motion, as was anticipated, but on the contrary give evidence of a slight descending
movement relative to the iron vapour of the reversing layer. A sharp distinetion
must therefore be recognized between the larger masses of emitting vapour known as

flocculi, and the small bright points all over the disc which show an ascending
movement.

The H and K lines in the prominences have been measured in over 60 plates, and
the average angular velocities obtained show a large excess over the corresponding
velocities found by Adams for the chromosphere, which itself rotates faster than the
general body of the sun. The excess is greater for the east limb than for the west.

9. Visual Observations.—Sunspots and prominences have been observed
and recorded as in former years using paper charts with 5° lines of heliographie
latitude ard longitude impressed upon them by the cyanotype process. The solar
phenomena observed are marked on these charts which are subsequently bound up in
half-yearly volumes.

The visual work includes detailed observations of affeeted lines in spot spectra
and bright lines in metallic prominences. In accordance with the suggestion of the
International Union for Solar Research special attention has been given to the
behaviour of certain ¢““arc” and “arc flame” lines in spot spectra and to the
¢ enhanced *’ lines which occur in the region of spectrum examined. Owing to the
great falling off in the solar activity only 6 spots have been studied in this way
during the year and in 14 spots the behaviour of the C line and D, have been noted.
Prominences were recorded visually on 298 days as against 313 in 1910 the difference
being accounted for by the fact that there were 26 absolutely cloudy days in 1911
and only 10 in 1910. A somewhat unusual feature was that in December this work
was possible on only 18 days. The visual record is compared with the spectro-
heliograms and all prominences shown on the photographs but not in the drawings
are added in blue peneil.

The visual and photographic records of prominences extending over eight years
have been studied with reference to their relative frequency on the east and west
limbs. The preliminary results show a marked preponderance of eastern over western
prominences for each year with the possible exception of 1904, indicating an apparent
influence of the earth tending to reduce prominence tormation.

10. Solar Radiation.—No observations have been made with the Angstrom
pyrheliometer. The instrument was taken away by the Director-General of Observa-
tories in February to be standardised and had not been returned at the end of the
year.

No progress has been made in the method of estimating changes in the solar
radiation by photographic comparisons between meonlight and first type stars on
account of the difficulty in obtaining suitable apparatus for measuring the plates. It
is hoped however that satisfactory results will be obtained with a Hartmann
photographie photometer which the Director has obtained privately and which is
expected shortly from Germany.

A new photographic telescope specially designed for the work is under construe-
tion in the observatory workshop.
Summary of Resulls.
11 Sunspots.——'l‘he following table shows the monthly. nu.mbe.rs of new groups
_observed, the mean daily numbers of spots visible, and the distribution between the
northern and southern hemispheres :—

g | 2 i|E
- = =

—_— 5' E 3 o ] o g E: g 2 g g Your.
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= E: = P} 5 - - < 7] [=] -1 a
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The very rapid decline in spot activity noted in the last report in comparing the
years 1909 and 1910 has continued as is shown by the following figures :—

1910. 1911,
Number of new groups .. ‘e .e .o .- .. 152 56
Mean daily numbers - . . . .o .. 18 07
Large spot groups .. . . . .o .. 15 7
Spot returns .. .o .o .. ‘e . .o 6 QN
Number of days on which no spots were seen .. .o .. b6 158

The proportion of the southern spots to northern was higher than in 1910. The
mean and extreme latitndes were not very different from what they were in 1910.
A very faint dot was recorded at—37° on November 17, 1911. Excluding that, the
mean latitudes were 7°-2 north and 9°8 south and the extremes 2°and 12°in the
northern hemisphere and 1° and 19° in the southern.

The following were the most important spot groups seen during the year :—

January—
Mo. 1951 A single spot of moderate size with a round and regular
outline,
February—

No. 1958 A train of spots occupying 11° of longitude when the group
was near the central meridian. C was reversed and D; was
slightly dark on one day. A metallic prominence was
observed on the limb of the sun before the day of its
appearance.

No. 1960 contained spots of moderate size. C was oceasionally
observed to be reversed and D, dark. This group was also
preceded by a metallic prominence.

Mareh—
No. 1966 First appeared on the 29th as a group of small dots, but

rapidly developed into two fairly large spots with smaller
ones between.

April—
19707
Nos. 1972 %contained fairly large spots.
1973
May—
No. 1983 contained a fairly large spot. C was slightly reversed near
it on one day.
August—

No. 1993 contained a moderate sized spot. On the 8th at 8t 34= C
was reversed and dark C was slightly displaced to violet to
t];essa;g of the spot, but the displacement had disappeared
a =,

Seplember—

No. 1997 a fairly large spot.
Oclober—

No. 1999 a fairly large spot.
Navember—

No. 2008 a fairly large spot.

Disturbances in C and Dy were very rare during the year. Those mentioned
ahove are almost all that were observed.

12. Prominences,—The mean areas of prominences for each hemisphere of the

sun ars shown in the following table in which the figures for the previous year are
given for comparison :—

Mean datly profile Areas of Prominences.
1910. 1911.

Bquare Square
North minutes. minutes.
or .s .. ‘e . .o . 203 1-27
fonth .e .e . . .. . 2:07 1-64

Total ., 410 291
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The reduction of area of only 28 per cent. compared with 1910 shows that the

solar activity as regards prominences is to a large extent independent of the spot
activity, which has fallen during 1911 to about one-third of its value in 1910.

The distribution of the prominences in latitude differs from that in 1910 in the
development of a zone of great activity in the southern hemisphere between the
parallels of 35° and 50°. This has caused 2 marked excess of southern prominences
over northern. The parallels of 60° north and south as in 1910 mark the approxi-
mate limits of prominence formation towards the poles, but small and transient jets
have been frequently recorded within the polar areas.

Metallic prominences were very infrequent only 24 being recorded during the
year. Most of them were found in the sun-spot zones but, as in the previous year,

a fow were observed in high latitudes. The mean and extreme latitudes are given
in the following table : —

Metallic Prominences.

— cheerved, | Moon latitndo. | LS

North .. .. .. 9 215 | 05 86°5

South .. .. .. 15 28°8 | 20 71°5
!

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

Number of Promsnences.

Prominences
Months. oneminulé | peallio. | Eruptive.
height.
L]
Jannary .. .o .e . 47 1 &
Febroary .. o ve e 25 2 )
March .. .o e - 7 3 6
April .. o .- . 44 3 12
May .. .o .- .o 33 2 5
June . .- . . 23 2 2
July . . .e .e 14 .o 3
Aungust .. . .o . 43 3 6
September . . . o . 42 1 12
Qctober .. .o .o . 51 . 4
November .. .o .- - 49 4 6
December .. . .s - 40 3 2

The following were the more noteworthy prominences observed during the
year :—

Jamuary.—The highest prominence, 200", was observed at latitude—35° east
on the 29th. For three successive days from the 28th to the 80th tall prominences
were seen in this region.

February—An eruptive, rapidly changing prominence was recorded at
latitude—32° west on the 24th. This attained to a height of 185”.

_ April—One of the highest prominences ever recorded here was observed on
the 2nd. It first appeared on the photographs as a long wide streamer issuing from
a point in latitude—34° east in a northerly direction and nearly tangent to the
limb, It was immediately found to be rising and a series of Ighotograghs was taken.
These showed that the prominence ascended with an accelerating velocity and finally
broke into fragments which quickly faded. The highest fragment was over 10

-above the limb at 11* 24™.
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September.—There was a prominence 200” high recorded at -} 32° east on-
the 8th.

Oclober.—Prominences wore observed at latitude—45° east continuously from
the Bth to the 16th.

November.—The tallest prominence of the month was photographed on the-
98th at latitude—50° west. It was 240" in height at 10" 356™.

December—An eruptive prominence recorded at | 38° west on the 27th
reached to a height of 145" at 11" 44=,

(8) Orer OBSERVATIONS.

18. Comets.—Photographs were obtained of the spectra of comets 1911b (Kiess)
and 1911c (Brooks) with an objective prism spectrograph attached to the South
Dome Equatorial, Direct photographs of these objects were also obtained at the
game times 28 the speetrum plates. Kiess' comet was photographed on five days
between August 14th and %0th and Brooks’ comet on seven days between August

256th and September 22nd, and again after conjunction with the sun on Oectober
28th and 29th.

Excepting for the greater amount of detail shown on the spectrum plates of
Brooks’ comet obtained at the end of Oetober no essential change occurred in the
spectrum as the comet approached perihelion and the best plate of the series (October
28th) appears to be identical with the best spectrum of Halley’s comet obtained with
the same instrument in 1910. The spectrum of Kiess’ comet although much fainter
appears to be the same as the others.

14. Time,—The error of the standard clock is usually determined by reference
to the 16" 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 signalis received with accuracy on most days and
all failures are at once reported to the officer in charge of the Trichinopoly division.

Time determinations are made with the transit instrument, when necessary, as a
eheck,

15. Meteorology.—Meteopological observations were carried on as in former-
years. Eye observations are made at 8% 10% and 16" local mean time. Tempera-
tures and pressures are recorded continuously by a Richard thermograph (wet and
dry bulb) and barograph, and the mean temperatures and pressures are obtained from
the traces, corrected by reference to the eye observations. The wind direetion and
velocity shown in appendix tables II and III are obtained from a Beckley anemo-

graph, and the 8" values for the Daily Weather Reports of Simla and Madras from a.
Robinson anemometer and a wind vane.

Comparative observations of the standard barometer were taken early in the
year with a barometer brought by the Director-General of Observatories and the
Instrusental eorrection was determined to be 4 0-009 inch instead of — 0002 inch.
The new correction has been used in the annual report since the beginning of 1910.

 Pressure.~—The mean pressure for the year was practically the same as the
normal-—there was an excess of 0°003 inch. Only in four months was the deviation.
more than 0-010 inch—the greatest amounts being a defect of 0-015 inch in January

and an excess of 0-026 inch in October. The pressure was below normal in January,.
March and November and above in the other months.

Temperature—The mean temperature of the year was 0°8 above normal. In
seven months it was above and in the other five months below normal. The greatest.

deviation was 13 either way. The mean grass minimum temperature in February-
was only 31™3 as against the normal of 38°4.

Humidity—The mean humidity for the year was 2/ below normal. It was-
above in March, J une, July and December and below in the other months. The-
greatest excess was 137/ in December and the greatest defect 13°/, in August.

Rain—The mainfall for the year exceeded the normal by 451 inches. In
January, February, March, August, and September there was a total defect of 1550

inches and in May, June, July, October, November and December a total excess of’
19-92 inches.
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Wind.—The average daily velocity for the year exceeded the normal by 19
miles. The average velocity was in defect only in three months February, March and
September. The excess in November was 113 miles and the mean direction in that
month was east by south against north by west which is the normal direction for
November. The highest daily movement was 883 miles on November 22 and the
lowest 120 miles on October 7.

Transparency of the atmosphere.—The transparency of the lower atmosphere as
judged by the visibility of the Nilgiris, about 100 miles distant, was much below the
average.

Cloud and sunshine.—On 26 days the sky was completely overeast, but the average
« clear sgky ”’ for the whole year was practically the same as the normal. There were
2,114 hours of bright sunshine against an uverage of 2,028.

16. Seismology.—The Milne horizontal pendulum recorded 95 earthquakes
during the year as against 81 in 1910. There were between 10 and 12 earthquakes
in each of the months January, April, October, November and December The largest
and longest record continued for 4" 48™on January 3 and had its origin in Turkestan,

X 17. Library.—One hundred and ninety-two volumes were bound during
the year.

18. Publications.,—Bulletins Nos. XXIII and XXIV were published during
the yearand Bulletin No. XXV was in the press at the end of the year. The first two
deal with prominence observations in 1910 and the last with the same observations
in the first half of 1911. In addition to these the following papers were
published :—

“On the Angular speed of rotation of a long enduring prominence” by
J. Evershed (A.P.J. Vol. XXXIII, No. 1).

“ The Autocollimating Spectroheliograph of the Kodaikinal Observatory ” by
J. Bvershed (M.N., R.A8., Vol. LXXT, No. 9).

“The Absorption markings in Ha spectroheliograms” by T. Royds (M.N.,
R.A8,, Vol. LXXI, No. 9.)

19. Gieneral.—The Director-General of Observatories inspected the Kodaikanal
Observatory in February and the Director inspected the Madras Observatory in
December.

The staff of the observatory worked well during the year. In the reduction of
the prominence observations and the preparation of the bulletins for the press the
Third Assistant Mr. Subrahmania Aiyar deserves special mention for his zeal in
keeping the work well up-to-date.

TrE OBSERVATORY, KODAIRANAL, J. EVERsHED,
Tth Bebruary 1912. Director, Kodaikanal and Madras
Observatories.
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II.—REPORT OF THE MADRAS OBSERVATCRY FOR THE YEAR 1911.

Staff—The computer was on privilege leave for one menth and eleven days
and the Frst Assistant for two months.

2. Time Service.—No change was made in the programme of Astronomical
observations, which have been restricted, as usual, fo meridian observations for time
determinations. The system of time signals distributed from the Observatory also
remains unchanged. The time gun at the Fort failed on 9 occasions and was fired
correctly on 721 occasions out of 730, giving 98-8 ag the percentage of successes.
The gunner was absent on one occasion, the gun failed twice owing to defect in firing
apparatus, on three occasions owing to bad tube, twice owing to faults on the line
and lastly the gun was not fired on the occasion of the Coronation Durbar of Their
Imperial Majesties at Delhi, The semaphore at the Port Office was dropped correctly
at 1 .M. on every day except 3, when 1t was dropped correctly at 2 p.u.

3. Meteorological observations.—In addition tothe ordinary meteorological
observations, extra observations were taken and special telegrams sent to Simla on
2 oceasions and on 41 occasions to Caleutta.

4. Buildings.—Electric light and fans were fitted in the offices and in the
quarters of the Deputy Director during the year.

5. Instruments,—The following is a list of the instruments at the Madras
Observatory on the 31st December 1911 :—

(a) Astronomical.

Eight-inch Equatorial Telescope—Troughton & Simms.
Sidereal Clook—Haswall.

» Dent, No. 1408.

“ 8. Reifler, No, 61.
Mean Time Clock—J. H. Agar Baugh, No. 105.

’s with galvanometer—Shepherd & Sons.

Meridian Circle—Troughton & Simms.
Mean Time Clock—J. Monk.
Mean Time Chronometer—V. Kullberg, No. 5394.

3 2 NO. 6544.

” Parkinson and Frodsham, No. 2852.
Portable Transit Instrnment—Dolland.

Portable Telescope with stand.
Tape Chronograph—R. Fuess.
Relay for use with the Chronograph—Siemens.

(8) Meteorological.
Richard’s Barograph—No. 10, L, Casella.
»  Thermograph—No. 3618, L. Casella.
Beeklay’s Anemogra%: —Adie.
Sunshine Recordexr—No, 149, L. Casella.
Anemoscope—P. Orr & Sons.
Nephoseope—Mons Jules Daboseq & Ph. Pellin,
Barometer, Fortin’s-—No. 1771, L. Casella.
» No. 725, L. Casella (spare).
. No. 1420, L. Casella (spare).
Dry Bulb Thermometer—No. 94221, L. Casella.

» No. 38087, Negretti & Zambra (spare).
Wet Bulb Thermometer—No. 94219, L. Casella.

” No. 88087, Negretti & Zambra (spare).
Dry Maximuma Thermometer—No, 8581, Negretti & Zambra,
Dry Minimam Thermometer—No. 69047, L, Casella.

Wet Minimum Thermometer—No. 81758, Negretti & Zambra,
Son Mazimum Thermometer—No. 10479, Negretti & Zambra.
Grass Minimum Thermometer—No. 3877, Negrotti & Zambrsa.
Raingauge (8" diameter)—No. 1042, Negretti & Zambra.
Measure glass for above.

Raingauge (5" diameter).

Measure glass for above.

The year was an abnormally dry one and very little rain fell till Novembe
19th. During this time the level of the transit cha.ng?:i slowly and steadil;vi:xn thz

wmme direction. After the heavy rain on 21st November it underwent a sudden
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-change in the opposite direction accompanied by some change in azimuth. At present
the level error is very small and is almost steady.” The rates of the Riefler and
Dent Clocks have been very satisfactory. A new mean time clock by Mr. J. H. Agar
Baugh was received towards the end of the year and has been mounted in the room
to the west of the transit room. The electrical contacts with which it is fitted have
not yet been connected and brought into use. It is proposed to divert the telegraph
lines into this room from the Clock room in the Deputy Director’s quarters.

8. Weather summary,—The following is a summary of the meteorological
-eonditions at Madras during the year 1911 :—

Pressure.—Pressure was above normal in February, June, July, October and
November and- below normal in other months. The greatest excess was 0'043 inch
‘in February and the greatest defect 0'U34 inch in January The highest pressure
Eecorded was 30°154 inches on February 12 and the lowest 29-548 inches on Septem-

er 24.

Temperature.—The mean temperature of air was above normal in all months
except February. The highest shade temperature recorded was 106™4F. on June 1
and the lowest 62°-0F. on February 20. The highest temperature in the sun (150>5) F.
was recorded on July 30 and the lowest on grass was 58°-6F. on February 20.

Hymidity—Humidity was below normal in February and August and above
normal during the other months.

Wind.—The wind direction was normal in February and December. It was
more easterly than usual in January and November, more southerly than usual in
March, April, May and October. The wind velocity was below the average through-
out nearly the whole of the year. In November the mean daily velocity was 31
miles below normal.

Cloud.—The percentage of clond was a little above normal in December and
below normal in the remaining months.

Sunshine.—The percentage of bright sunshine was above normal in March,
July, September and Oectober and below normal during the rest of the year. The
total number of hours of bright sunshine during the year was 2,249.

Rainfall—The rainfall was above the average in September and December and
below during the other months, the greatest excess being 2-93 inches in September
and the greatest defect 5:09 inchesin Oectober. The total fall for the year was 36-53
inches and the monscon rainfall from October 15 to the end of the year was 24-59
inches against an average of 26'00 inches. The heaviest fall on any day was 4-74
inches on November 21.

General.—The most noteworthy feature of the weather during the year was
the deficient rainfall during the first eight months. ¥rom the 1st January up to
nearly the middle of September the total rainfall at Madras was about 4 inches.

Mipeas OBSERVATORY, B. Li. JonEs,
16tk January 1912. Deputy Director.
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Koparxinan Observatory Seismological Records in 1911,

{
‘ P.T. LW, | s
No. ! Daws ' commence ' commence | G.M.T End. Max. Amp. | Duration. Romarks.
i G.MT.  eMT. | ST
i ; i |
| 1
1911, ! B M "o H oM H M. ww, " H. ar.
1 |Jan. 1 10 37-4 10 328 10 362 11 47 43 =21 i 1 20
2 3 .. 7 31-1 7 549 7 569 8 35 0:6=1043; 1 04
3 3-4 ..1 23 820 23 386 . P 4 20 18 =80 4 28 | Bayond Tange
% from 23 h. 41m,
i to 23h., 54m.
Turkestan.
4 4 8 330 . . 8 5% .. 0 2¢ | Widening of Jine,
] 4 9 489 9 6543 @ bhb-4 10 17 10 = 04 0 28
[} 4 .. 21 473 | 21 628 21 544 22 07 04 = 02 0 20
7 7 .. 2 27 2 566 3 008 4 09 06 = 0-2 1 43
8 8 .1 18 192 . 14 20 . 0 o1 Deo.
9 9 ... 3 536 4 129 4 180 4 40 04 =02 0 46
10 14 .1 18 105 .. .. 18 41 .. i 0 31 Do.
11 18 .. 8 532 .e 9 254 9 b4 05 = 0-2 0 55
12 [Feb. 13 .., 14 076 14 185 | 1¢ 198 14 385 .. 0 27(9) Do.
13 18 .. 1s 413 18 515 18 656-1 22 80 95 =54 3 49
14 28 . 11 264 . . 12 18 . 0 52 Do.
15 8 .. 5 282 / § 4792 5 481 § 59 0°3 =02 0 381
16 |March 11 .. 3 877 . - 4 44 . 1 06 Do.
17 14 ..{ 21 o8¢ .. .. 22 12 1 04 Do.
18 22 .. 5 436 5 542 6 183 7 09 08 =03 1 2
19 22 .. 7 478 7 884 8 078 8 25 02 =02 0 38
20 27 .. 9 071 .. . 9 18 . 0 11 Da.
a1 [April 4 ..| 1§ 141 { 16 162 | 16 @21-2 16 2¢ | 083=01 ¢ 10 | Lombards,
92 7 .. 7 0l4 7 068 T 41-3 8 o7 04 =02 1 08
22 10 ..} 19 027 . . 19 38 < 0 35 | Widening of line.
24 10 ..} 20 o088 .e 20 23 .. 0 14 Do.
25 1 .. 14 205 14 3¢5 14 44-9 15 02 02 =01 0 8%
26 15 ..1 11 238 . . 11 28 . 0 04 Do.
7 16 .. 12 012 12 0388 12 04-4 12 23 0'7=03 0 22
28 17 .. 5 203 . . 86 27 .. 1 o7 Do.
29 18 .. 18 208 18 2568 18 3844 20 10 60 =2'9 1 48
30 8 .. 10 320 “e . 11 28 . 0 56 Do.
31 % .. § 322 5 460 b 486 6 02 05 =02 0 30
32 30 . 9 503 . . 10 29 .. 0 39 Do.
8§83 | May 4 .. 13 345 13 4385 13 469 14 11 07 =03 0 37
34 b ..} 23 480 28 679 0 306 3 05 25 =12 3 17
35 11 £ 197 4 241 4 264 | Botween 4h.| 04 = 02 0 40(?) Instrument adjue-
J 5l m, and ted 4 h. 51 m,
i 6h, 00 m, to 5 h. 00 m,
38 27 ..} 2 836 . 21 28 . 0 52 | Widening of line.
37 |Jdnme 1 ..] 14 41 o 14 56 . 0 14 Do.
38 3 ..} 21 124 .. . 21 48 . Q0 36 Deo. .
39 7 .. 11 244 12 274 12 438 ¢ 57 45=238 3 33 ] 35
40 8 .. 0 120 . . 1 08 . 0 51 Do }.'E E,Pg
41 15 .. .. 14 3561 14 477 18 08 13 =5%6 3 83 |NoP.TS. | QE.'U
42 17 .. 5 280 .. . 6 01 . 8 85 | Widening of line.J -
48 (Jay 4 ..| 13 890 | 18 438 | 18 485 16 14 | 50=19 1 35 ks ]
44 3 .. 2 172 2 290 2 318 3 24 07 =08 1 o7
45 & .. 18 810 .e . 19 42 . 0 51 Do.
48 8 . 2 8%0 . . 8 15 . 0 43 Do.
47 2 .. 4 172 4 199 4 42'8 9 28 12 =49 5 1
43 19 .. 10 290 10 297 .e 11 41 . 1 12 Do.
49 (Aug* 8 .. | 14 58 - . 15 17 . 0 18 Do.
50 8 .. 18 88-1 .. . 19 01 . 0 23 Do.
51 16-17 ..] 22 524 22 p95 23 208 2 42 68=126 3 51
53 18 .. 3 107 .- . 3 39 .o 0 28 Do.
5 21 .| 18 473 - . 18 15 - 1 23 Do.
i 238 ..1 16 468 .. . 17 23 .- 0 37 Do.
86 | Sept. 15 ..| 18 406 | 18 531 | 14 4a3 16 29 | 05=02 1 48
56 | 17 ..V 8 B398 4 181 4 259 8 43 | 16=06 2 §1 |Instrument oxa-
: wined at 3h.
i 43 m.
5 ! 20 .. 5 49-8 . . 6 13 . 0 23 | Widening of line.
§8 | 22 .. 8 »dl & b&9 b 585 6 35 0'8 = 08 1 01
59 i 2 ..} 14 216 ., . 14 44 .. o 22 Do.
e | Oct. 6 .. 9 359 9 393 9 483 10 27 06 == 02 1 01
114 | 10 .. 14 410 . 16 31 . o 60 Do,
62 . 13 .. 2 b6l 2 228 3 254 4+ 15 10 = (4 1 19
48 14 .. 8 492 . . 7T 19 .. o 37 Do,
64 14 .. 12 480 13 1746 13 180 14 22 07 = 02 1 34
149 ¢ ..} 16 590 17 800 17 s1-0 18 02 06 == 02 1 03
63 14-16 ..| 28 828 23 846 28 3869 0 41 [>175=>82 1 08
67 16 .. 0 341 .e .o 0 56 . o 21 Do.

¢ Driving clock stopped at intervals July 20 and 21,
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Kodaikanal Observatory Seismological Records in 1911—eoni.

P.T.

LW,

No. Date. oommence | commenoce %ﬂ?’ End. Mex, Amp. | Dursfion. Remarks.
G.M.T. G.M.T. e

[

[ 1013. H M, H. M. E. M. H. X. M, . H M.
68 Oct. i1 .. 12 14-9 . .. 13 06 ‘e 0 §0 |Wideningof line.-
89 el .. 0 074 . .e 1 03 .. 0 56 Do.
70 24 .. 0 453 . 1 11 .. 0 26 .
71 29 . 19 83-8 . . 20 09 ‘e 0 35 Do,
72 | Nov. 1 ..} 10 B20 . . 1 29 .. 0 37 |[Widening of line.

Nov. 3-¢ alock
5 5 2 not driving.
4 503 = 0°5 = 0
73 10 .. . 4 £08 4 591 5 05 06 = 02 0 16 |[No.P. Ts
T4 11 .. 8 162 8 183 3 188 8 27 0+5 =02 0 11
75 i1 .. 3 430 3 448 3 448 3 53 04 =02 0 10
76 13 ..| 16 861 17 028 17 o078 18 02 18 =07 1 26
77 18 ., 8 640 .. s Q 41 . 0 ¢Y |Widening of line, -
78 20 .. 16 150 16 272 15 287 15 48 056 =02 0 80
79 21 .. 19 418 o . 20 00 . 0 18 Do.
80 22-28 .. 28 183 . . o 21 .- 1 03 De.
81 28 .| 16 049 . 18 58 .- 0 48 Do.
82 30 ..; 11 ors .. .. 11 53 . 0 45 Do.
83 0 .. . 23 484 28 494 24 00 04 = 02 0 12 [NoP.Ts.
8¢ | Den. 2 .. .2 4 313 4 320 4 42 06 =02 o 11 H%ta.rmsignnl at 4k
86 7T .- 0 3228 ve 0 259 1 16 g4 ==0-2 0 52
86 7 ..1 16 052 . .. 15 18 .. 0 11 |Widenicgof line.
87 11 ..} 11 062 11 101 11 132 13 23 22 = 0°8 2 17
88 13 .. 9 032 . e 9 30 .o 0 a7 Do.
89 18 .. 23 08-3 . ‘e 23 44 2 9. . 1o 0 38 Do.
. 20 42 ) 9= 1

90 is . 19 382 20 41°% 20 46'9} 22 11 %6 — 0-0 2 33
91 2 6 14-2 6 475 6 527 8 29 10 = 04 2 15
92 22 .. 14 20-3 . .. 14 46 .e 0 25 Do.
98 28 .. 22 830 . . 23 22 .. 049 Do.
94 2¢ . 18 229 . ‘e 16 66 ‘e 0 33 Do.
95 31 .. 6 19«0 6 328 6 836 T 3% 06 == 02 1 15
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Appendix IV.

Kovarginar Mean Hourly Bright Sunshine for the yesr 1911.

Houxs.
Month. . Romarks,
8-7 | 1-8 \ 8-9 | 9-10 im-u 11-1212-13 13-14;14-15 15-16 | 16-17{ 17-18
Jenuary .. .| 008| 071 077|084 | 083 | 088 | 0-91 | 089 | 0-81 | 0-68 ) O%7 | 0'07
February .. J! a1f e8| 98 -96| -96| -89 -86| 74| 72| -67| 68| -39
March 1 03| 80| 99| -o7! 97| -8¢| 56| -48| -46| -42| -49 4
Apil .. .. .| 10| 8| 91| -90; -92| -92| -80| 62| -42| 39| <32/ ‘16
May .. .. ..| 26| -68, -85{ ‘90| -91| -89| -78| 68| 45| 25| 18| -07
Jme .. . 94 55| -80| -56| -47| -48| -38]| -22| -22} -20| -6} -02
Juy .. .. 15| 35| 40| 48| -44| -35| -20| 22| -28) -12| 05| -04
Angust ol w8y 1| e7) vse| -8ey sa| 73| 84| -48] -s¢| 29| -1
September . .} -or] 52] 781 71| 82| -63{ -30| 25| -20} 11| 098] -01
October .. ..| *07| 42| -74] -56) 63| 48| B9) 28| -26| -26| ‘18| -08
November o] 4] 44| 60} -68] 58| -66| 60| -38| -32) -30| 24| -05
December .. ..| -00| 32! 87| -48| -s5| -62( 51} 53| -47| -87 | 28| -08
Mean .. | 0-12! 060 | 074 | 074 | 072 | 067 | 058 | 048 | 042§ 0-34 | 028 | 0-11
Appendix V.
Nrouszr of days in each month on which the Nilgiris were visible in 1911.
Month, Veryclosr. | Visible. |Just visible. | *opgon¥ | Total
Janmary ., . v s 1 14 2 2 19
Pebrary .. . v . . 3 2 6 11
March . . e es . 3 1 4
Apxil v e e . . . - .
May .. . . . . . 1 . b
Jane .. .. . e e 4 1 2 e 3
Judy .0 e e e e 4 3 1 e i
Angest wc ae e as 3 9 7 . 19
Hoptember .. .. . .. 3 9 7 ] 21
Oglober  +v oo o .s 8 7 3 - 16
Bevember .. .. .. . 5 8 . . |
Decomber .. s .. e s 1 . 3 12
Taotal .. 29 82 31 12 135
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Appendix VII.

AgsTRACT Of the mean meteorological condition of Madras in the year 1911 compared with the

average of past years,

Mean values of

Differenee from

1911. i Average.
i i
f g o -
Reduced stmospherie pressure .. . . 29-862 !; 0-002 below. 29864
Lemperstuce of air - .- . e T e . . 824 i 1-3 above. 81-1
Do, of evaporation .. . . .. e 76-3 ‘, 18 746
Perocntage of bumidity . . . . . . 76 3 4 » 72
Greatest solar heat i waewo . . 134-2 z 55 below. i 1397
Maximum in shade . . . 919 2 1-1 above. 90-8
Minimum in shade . . 755 l! o8, 747
Do.  on grss . . 735 § 16 9
Rainfall since Jenuary 1st on 76 days .- 56°53 : 12-40 below. | 4902
(3eners] direction of wind .. . .| 8E.bys. 1 lpointS. |  BE.
Daily velocity in miles .. .~ 162 E 9 below. 7
Porcontage of clondy sky . . " 37 ‘ 12, 49
Do. of bright vanshiue .. e ee e e 136 | T4, 510
Dugatiox and quantity of the wind from different points.
R S N T T Ty T T T T
From ':iw.rs.%: Miles, From iHours.{r Miles. From Hours.i Miles. From ?iHours. Miles.
I e e e N A e
_ | f
North * 104 27 | East . i 170! 1,129 | South 92 2,327 | West . { 285 | 4,423
N.by E. .. 290 l 1,805 | B.by 8 .. 0 165) 891 |s.hyW...| 268 L 1,608 fW. by XL 4 182 ] 1,675
NNE .. l 9971 1o |ESE. .. 205 | 1uss|esw. ..| ubg 1841 fWwoNw. | e 166 | 1,508
N.E. by N. | 419 & 2,446 | 8.5, by E. i oass 1,864 { 9.W. by 3. i 230} 1.805 {N.W.hy \\'.% 169 | 1,155
N.E. ..‘ 3172 2,381 ] S.E. 53¢ 3,575 | B.W. \ 212 1,688 § N.W. \ 90 645
N.E.by E. | 420 ; 2,731 | BE. by 5. 11,0661 3,338 8w, by w.t’ 214 | taso [N.w.by N o 314
E.N.E, ..{ 1863 ” 1,26 §S.B.E, .. ‘ 545 4,200 i W.S. W, ., | 289 1816 fNNW. ..1 8 ‘( 492
E.by N. .. : 233 % 1,205 }S, by E. .. : 264 1,826 } W, by B... l} 329 2,581 | N. by W. % 81 I' 193

There were 132 calm hours during the year. The resultant corresponding to the above
numbers is represented by a south-south-east wind, blowing with a uniform daily velocity of

42 miles.
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Appendix XI.

MapRas OBsERvaTORY.—Wind, clond and bright sunshine, 1911,

Month.

January

Februsry ..

March

June

Jaly -
August
September . .
“Ootober
November .

Desember ..

Annual

!
Wind resultant. Clouds (0—10). Bright sanshine.
- ; ‘ ST -
i \ { | Mean
' ‘ ' ! Average | number
Velocity. Direetior. | 8H. ' 10H . 18 H. | 20 H. Mean. per of hours
t ! i day. dina,
- t a;
e e . ! L i 7
Y MynEs. { HOUBS. | HOUES.
T ENE | 26 i oae 24 13 2-4 749 9-2
‘ 88 B. by M. 18 23 12 07 15 9-4 109
1
4w S5.5.E. 131 17| o6 ! o8| 10 9¢5 106
|
\ 180 N.8.E, 25 2:0 28 28 1 24 74 106
4
) i
P 180 8. hy E. 22 | 18 | 27| 10 18 81 79
i |
i
A B.W. 5 ) 46 | 58 | 44 | 48 43 81
l !
I T LA R 52 ] 48 62 83 56 48 9-0
{
L6 | SW.byW. ! 88 | 53 | To | 52 | 69 38 58
* i
.. S.W. 60 ! 53 E w9 | 85 | 490 52 107
i
| | s g '
; 8¢ 3.E. [ T 46 36 41 67 10-3
| ‘ .
;oW NEwE ! 42| 57| 88| 27 | 48 59 88
i i |
T8 N.K.E. 55 63 | 68 47 57 41 8-0
(- —_— —_—
@ | 8SE 8 | 39 1 3+0 37 62 -
i
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