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KODAIKANAL AND MADRAS OBSERVATORIES.

I—REPORT OF THE KODAIKANAL OBSERVATORY FOR
THE YEAR 1912.
Staff,—The staff of the Observatory on December 31, 1912, was as follows :—

Director .. . .e <. J. Bvershed.
Assistant Director ..

.o .. T. Royds, D.Sc.
First Assistant . .. +. S, Bitarama Aiyar, B.a.
Second Assistant .. . .. G. Nagaraja Aiyar.
Third Assistant .. .. .. A.Y. Subrahmanya Aiyar, B.a.
Fourth Assistant .s .+ 8. Balasundaram Aiyar.
Writer .o .. L. N. Krishnaswamy Aiysr.

Photographic Assistant . .. R. Krishna Aiyar.

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 {wo spectroheliographs and of 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 (vismal and
photographic), and the transit instrument. They have also to do the astronomical
computing and the preparation of the cheervations for the press. The Third
Assistant has charge of the seismometer and clock comparisons. 7The Fourth
Assistant, with the help of the Writer, is responsible for the whole of the meteorological
work. The Writer is responsible for the accounts, correspondence, and all office
records. The Photographic Assistant has charge of most of the photographic develo-
ping, printing, ete.

3. Buildings and grounds.—The electric installation was completed in
February and the storage battery received its first charge on the 25th of the month.
With the exception of some initial troubles with the gas engine which were soon
remedied by Messrs. Siemens, the electric plant has worked satisfactorily throughout
the year. The current is used for research work in which an electric are is required
for direct compariscns of metallic and solar spectra. The electric power is also used
for pumping water, for lighting, and other minor purposes.

The new quarters for the photographic assistant were completed and occupied in
August.

The Takhtasinghji Observatory at Poona was dismantled in February and the
instruments were transferred to this observatory by order of the Government of India.
The question of constructing a building for locating the 20-inch reflecting telesecope is
under correspondence with the Government of Indiaand the Public Works Department.
Provisional plans for the new building have been prepared by the Director.

The five lines in the compound have been kept in good order and there was at no
time any risk to the buildings and instruments from forest fires.

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

Siz-inch Cooke equatorial.

Six-inch Lerebour and Becretan equatorial remounted by Grubb, with a five-inch Grubb
portrait lens attached. The Lerebonr and Beeretan object glass has been replaced
by a Cooke photo-visnal lens of the same aperture and the instrument has been
adapted for direct solar photography in addition to visual work.

Spectrograph I.—consisting of slit, collimator lenses of 4 and 7 feet focus, 2-inch
parabolic grating, and casmers tube without lens. Used in connection with an
11-inoh polar siderostat and 6-inch Grubb lens of 40 feet focus.
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Spectrograph IT.—consisting of a collimator of 7 feet focus and camera of 14 fee
focus placed at an angle of 60° with the former. Plane gratings of 33 inches or
5 inches ruled surface are used, and the slif is provided with various devices for the
direct comparison of spectra from different souroces, 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 Socieutific Instrnment Company.

An auxiliary spectroheliograph attached to the above, made in the Observatory

workshop.

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

Theodolite, stx-inch-—Cooke.

Sextant.

Evershed spectroscope with three prisms, for prominence and sunspot work, by Hilger.
Mean time clock, Kullberg 6326.
Do. Shelton.

Mean time chronometer, Kullberg 6299.

Sidereal chronometer, Kullberz 6134.

Tape chronograph, Fuess.

Two mierometers for measuring spectrum photographs, Hilger.

Dividing engine, Cambridge Scientific Instrument Company, Limited.

Milne horizontal pendulam seismograph.

Induction coil with necessary adjuncts.

Small polar siderostat.

Universal instrument.

Complete set of meteorological instruments, including Richard barograph and thermo-
graph, and wind recorders.

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

Angstrém Pyrheliometer.

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

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

Twenty-inoh reflecting telesoope, by Common.

Six-inch Cooke photo-visual telescope with equatorial mounting.
Two prisms of 6 inches aperture for use with the above.
Twelve-inch Cooke siderostat.

Eight-inch horizontal telescope.

Large grating spectroscope, by Hilger.

An ultra-violet spectrograph by Grubb.

OBSERVATIONS.

(2) SorLar Prysics,

i 5. The following table shows for each day the solar observations that were
e:—
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Sorar Observations—Abstract.

1912,
. I | { | "
— e | 2 . 8 8
EE| o4 | 4 . E g | 2|5 | § | Tow
] B 2 = Pn - & 2 o o 2
g ] 3 B¢ 4 g 1 3 = 2 s 5 2
= = = « = O < @ =] = =]
A 30 | 29 17 . 16 18 2t 26 27 % | 23 | 26 261
B 2 1 . . . . .. .. . . 3
C 30 | 29 29 28 31 18 15 i‘ 22 25 | 13 | 16 | 2¢ 280
I
D ! 30 | 29 81 30 31 o7 29 ] 29 28 | 2 | 22 | 24 329
s
E x 30 | 29 3l i 30 31 26 24 | 28 99 | 26 | 22 | 25 331

The sun’s disc was examined visually for spots ete. on 261 days only whilst in
1911 it was examined on 333 days. The reduction 1n the number of observations
was mainly due to an interruption of 66 days whilst the Lerebour and Secretan
telescope was being adapted for both visual and photographic work. The observing
conditions were perhaps not so good as in 1911 and there were as many as 25 days
when there was no sunshine recorded.

6. Photoheliograph.— FPhotographs of the sun were obtained on 329 days as
against 324 in 1911.” Up to July 31 they were taken with the Dallmeyer photohelio-
graph, and since that da:‘ce mostly with the Lerebour and Secretan telescope. Double
exposures are taken twice a month for determining the error of orientation of the
photographs, Two solar negatives were sent to the Greenwich Observatory out of
three asked for to complete the series.

7. Spectroheliograph. —Monochromatic photographs of the sun’s disc in * K *°
light weré taken on 831 days, and prominence plates on 286 days. With the auto-
collimating spectroheliograph H o 1mages were secured on 158 days. The prominence
plates are measured as soon as obtained, and the results tabulated. 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.

Mr. Lkoyds has made a special study of the absorption markings shown on the
H a plates.

8. Grating Spectrograph.—Owing fo the paucity of sunspots only a few
spectra were obtained for the study of radial movements. The general state of calm
in the solar atmosphere was, however, specially favourable for other lineg of research
and a large number of comparison spectra were obtained of the sun’s limb and the
centre of the dise. The relative displacements of the lines towards the red at the
limb have been measured and compared with the displacements due to pressure. A
geries of plates has also been obtained of the are spectrum of iron in air and the
centre of the sun’s disc. These have been measured to determine the general displace-
ment of the solar lines after correction for the earth’s movements. The general result
of the whole investigation, although far from being completed, appears to throw great
doubt on the usual mterpretation of the line displacements, which ascribes the general
shift of the solar lines, as well as the relative shift of the lines at the limb, to the
effect of pressures The investigation is being continued with the aid of a speecial
device for the direct photographic comparison of the solar and arc speefra, and a
second series of plates has been obtained with the arc under reduced pressure.

9. 8-inch Cooke Equatorial and Spectroscope.—Visual observations of the
prominences and of spot spectra bave been continued &s in former years but only two
spots were studied in detail in this way, Nos. 6977 and 6980 of the Greenwhich
pumersation. Observation of the behaviour of the C and D, lines were recorded in
four spots.

In Qctober the telescope and its mounting were removed from the south dome-
and re-erected in the photoheliograph dome. This involved a break in the prominence
observations of one week only. Prominences were recorded visnally on 280 days.
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10. Poona 6-inch Equatorial.—This fine instrument has been erected in
the south dome and a powerful grating spectroscope, also from Poona, has been
adapted for use with it

It is intended to make a special study of the metallic prominences and of pro-
minences showing displacements of the hydrogen lines. It has been found from the
Kodaikana] records that not only do prominences in general show a numerical pre-
ponderance on the east limb, but the preponderance is much greater in the above
mentioned special classes of prominence. As the metallic prominences are closely
associated with sun-spots, this appears to indicate that both prominences and spots
are more active when on the east limb than when on the west. There is also found
to be an excess of displacements of the hydrogen lines towards the red end of the
spectrum. These facts raise questions which will require the most careful study in
the future, and the Poona telescope is well adapted for this work.

11. Solar Radiation.—The new photographic telescope for comparing the
intensity of moonlight and first type stars was completed during the year, but owing
to cloudy skies no opporfunity for using it oceurred until December when a few plates
were secured.

A Hartmann Photometer for measuring the plates has been received from Messrs.
Toepfer.
Summary of Sunspot and Prominence Observations.

12. Sun-spots —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 ! ! o .

'S R SRS

oy A . . ¢ 3 = e a1
— ] gl 4 5 . l y b - E 2 ¢ § | Year

2l 51 E EiriE e P 23 EE

Sim |2 (<2 | 5 | A 1< &S |0

Neow groups .. . . . 1 2 2 1 3 2 5 1 1 2
Daily number .. . . . 04] 03] 04 05| 08§ 01 07 038 0-4 03
North .. . . . . . - .- . e v . . . 2 3
SBouth .. . . . .. 1 2 2 1 3 2 5 1 1 1 19
Equator . . . .. .. . - .. .- . .. . .. 1 1

The decline in spot activity noted in the lasf few years continued in 1912, but
the rate of decrease between 1911 and 1912 has lessened very slightly as is shown in
the following comparisons for the four years 1909-1812.

Por oent.
Namber of

Year. nsz previous
groups. ng;a;;.
1909 .. .. . .. .- . . ve 220 ..
1916 .. . - .. .o e .- .e 152 68
1911 .. .o .. . .o .. .- .o b6 31
1912 L ] . e LN ] . e -8 * e L LR 22 39
Per cent,
Mean of
Year. daily provious
numbars. Years
number.

1909 L} L) . a . e - » L » 3.9

1910 .. - .e - .. . .o . 1-8 46
1911 .. - . - ce L oas .s . 07 39
1912 [N [ ¥ ] - . L - e e e . & LN 0.3 43
Number Ratio of
of days increase
Year. on whiok over
no spot previous
was 8een. year.

1909 .. . .
1910 .. .o . . .
1911 ’e ae LY .e )
1912 .. .o .o .

. o 5 .u
.o . 56 112
.e o 158 28
. .o 240 1-5
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It seems probable that the minimum of spot activity occurred during the early
part of 1912, not a single spot having been recorded in danuary and February, whilst
there was a slight recovery of activity in September and in December. The appear-
ance of a spot in latitude + 27° in December may probably bz considered as the
beginning of a new cyele of activity.

Of the twenty-two groups recorded during the year, ninetren were in thesouthern
hemisphere and were, on the whole, closer to the equator than in 1911. Their mean
latitude was—7°2 against—9>8 in 1911. Of the three remaining spots, one was a
small dot on the equator, one was at 4- 20° and the third, the last group of the year
was at - 27°; all three spots were observed in the latter part of December.

Only four groups—No. 2007 (March 7 to 19), No. 2012 (June 17 to 28),
No. 2028 (October 4 to 11), and No. 2025 (December 15 to 28)-—contained fairly
large spots. The speetra of Nos. 2007, 2008 (April), 2021 (September), and 2025
{December) showed disturbances in C and D,.

13. Prominences.—-The mean areas of prominences for each hen;isphere of the
sun are shown in the following table in which the figures fos the previous two years
are given for comparison :—

Mean dasly profile areas of Prominences in square minutes of arc

—_— 1910. t 1911, ‘ 1914, %

! :’ ; T

North .. .. .. 208, 127 ' 095 |
Sowth .. .. ..p 207 i 164 f 1451 :
Total ..| 410 291 i 246 ;

, , |

i

The reduction of prominence area is here shown to be very much less than the
reduction of spot numbers or of new groups, also the rate of decrease has lessened
considerably between 1911 and 1912.

The area curve underwent a marked change in ths second-half of 1911. There
were several sharp, though small, maximaand a pronouned maximum near 59° south.
These features were maiintained in a general way in 1912.

Metallic Prominences.

H
| Number

. Ext
- observed. | Mean latitude. ‘ ]a:itr:é‘éi
..... : e S
North .. ‘ 3 e 14*5 1*5  35°
i
South . .o ‘e 9 : 18°0 8% 46°5
1 .

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

Number of Prominences.

: l’tominences-—‘

Months. , %le.emn:tzuit: Metellio, Eruptive.
height.
r
January .. .- s . 84 1 : |
Febroary .. .. .. ..y 63 ) SR 3
Mareh . . . .al 63 3 4
April .- e e 39 1 | 6
May ce e e 82 A |
June . . .o . 24 2 ; . i
Tuly e ... 16 1 s
Avgust .. . . o 42 .. | 2
September . . .o .o e 34 1 i 1
Ootober .. . o .3 .. ’ ..
November .. . .o . 33 2 | 3
December . . .o ve . 58 .o | 3
' +
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The metallic and eruptive prominences chow a decrease corresponding to that of
the spot activity. But there is actually an increase in the number of “large ”
prominences ; this is particularly striking in January and February when there was no
spot recorded, but the numbers of large prominences are the highest m the year.

The following were the more noteworthy prominences observed during the
year =-—

June.~—A prominence recorded at latitude—25° Bast on the 22nd reached a
height of 200" at 10" 31™ but fell to 130" at 11" 20,

July.—A metallic prominence was ubserved at 4 78° West on the 31st.

August—A large prominence covering 30° of the south-west limb was photo-
graphed on the 31st and was slowly rising without altering its general shape. The
height reached was 170" at 10" 17™,

September—A prominence photographed at latitude--33° East on the 30th
attained a height of 240"

November—A prominence photographed at latitude——18° West on the 12th was
240" 1n height.

() OTHER OBSERVATIONS.

14. Time,—The error of the standard clock is usually determined by reference
to the 16" signal from the Madras Ubservatory. This is rendered possible by the
courtesy of the Telegraph department which permits the Madras wire to he 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.
Time determinations are made with the transit instrument, wiien necessary, as a check.

15. Meteorology,“Meteoz’ological observations were carried on as in former
years. Eye observatioas are made at 8", 10" and 16" local mean time. Temperatures
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 direction and veloeity
shown in tables II and III of the appendix are obtained from a Beckley anemograph,
and the 8" values for the daily weather reports of Simla and Madras from a Robinson
anemometer and a wind vane.

Pressure—The average pressure for the year was 0-007 inch above the normal.
The monthly mean was below normal during four months only—~June, July, August
.and November—and the greatest defect was only 0:009 inch. The greatest excess, on
the other hand, was 0-034 inch in April.

Temperature.~~The monthly mean temperature was in excess throughout the
year, 80 also were the monthly mean maxima during nine months of the year, the annual
excess in the two cases being 09 and 1°2, respectively. The annual means of the
other temperature records, viz., ¢ dry minimum *, * wet mean ., * wet minimum *,
“ gun maximum ’’, and ¢ grass minimum >’ were also higher than the normal.

FBumidity—The mean humidity for the year was the same as the normal, viz.,
74 per cent. There was a defect of 15 per cent. in January, but the other months
-did not differ greatly from the normal.

Rainfall—The rainfall distribution was rather abnormal. There was a
deficiency in the months of January, February, March, July, August and October
amounting to 7-44 inches, and an excess in the other months amounting to 13-12
inches, the total excess above normal being 5-68 inches. The most striking devia-
tions were a defect of 2:52 inches in January and excesses of 577 inches in April
and 524 inches in November.

Wind.—There was a defect of 95 miles in September and an excess of 92 miles
in December in the average daily wind velocity, but there was otherwise no striking
difference from the normal. The mean daily velocity was only 8 miles in defect.
The mean wind direction for the year was north-north-east, the normal direction being
north.
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Transparency of the atmosphere~—The transparency of the lower atmosphere as
judged by the visibility of the Nilgiris, about 100 wmiles distant, was much below
normal as was the case also in 1911. 7The atmosphere was clearest in January and
December and least clear in April.

Cloud and Sunshine—The year as a whole was somewhat more cloudy than
usual and there were 25 days when no sunshine was recorded. The total number of
hours of bright sunshine was 1997, which is 30'8 hours below the average of eleven
vears.

186. Seismology,——'l‘he Milne horizontal pendulum recorded. 81 earthquakes
during the year as against 95 in 1911. The highest records were in May and June,
with 13 and 16 respectively. The heaviest shock, as judged by duration and amplitude,
was due to the Burma earthquake of the 29th May.

17. Library.—One hundred and sixty-four volumes were bound during the
year.

18. Publications.—Bulletins Nos. XXV. and XXVI. dealing with the promi-
nence observations for 1911 were published during the year and Nos. XXVII,,
XXVIII and XXTIX. were sent to the press towards the end of the year. The titles
of these are “ On the presence of Radium and the elements of the inactive group in the
chromosphere ”,  On the relative numbers of prominences observed on the eastern and
western limbs ”” and “ Summary of prominence observations for the first-half of 191272,

19. General.,—The Officiating Director-General of Observatories inspected the
Kodaikanal Observatory in February and the Director inspected the Madras Observa~
tory in October.

The staff of the Observatory worked well during the year.
J. KvERsHED,

Trr OspsrRvaTORY, KODAIKANAL, Director, Kedatkanal and Madras
81st January 1913. Observatories..



9

II.—-R¥PORT OF THE MADRAS OBSFRVATORY FOR THE YEAR 1912.

Staff.—The staff at the Observatory on December 31, 1912, was as follows :—
Deputy Director - - .. R. Ll Jones.

Computer .- .. o + . 8. Solomon Pillai. .
First assistant . . .a .. .. A. A Narayana Aiyar, B.4.
Necond assistant .. - .. E. Ramanujam Pillai.

Two peons and two lascars form the subordinate staff. The Computer was on
privilege leave from 12th April to 31st May, and the First Assistant from 16th July
to 15th August,

2. Time Service.—Time determinations have been made systematically on the-
plan followed in previous years and the time service was efficiently maintained. By
the Adjutant-General’s order the firing of the 8 ».u. gtn at the Fort was discontinued
from the 29th January. Towards the end of the year intimation was received that
the & ».u. firing was to be resumed from the Ist January 1913. No other change
was made in the bumber or manner of the signals distributed from the observatory,
The Fort gun failed on five occasions and fired correctly on 36 oceasions out of 391,
giving 987 as the percentage of success. The failures were due to faults outside the
observatory.

The Semaphore at the Poit office failed on one occasion and was dropped correctly
at 1 p.u. every other day; on the day it failed at J ».m. it was dropped correctly at
2ry.

3. Meteorclogical Cbservations.—-In addition to the ordinary meteorological
observations, extra observations were taken for stoim warning purposes and telegrams
gent to Simla on two occasions and to Caleutta on 107 occasions. A new Thermograph
was received from Caleutta and brought into use on the 15th May 1912.

4. Buildings:—ln addition to the usual annual repairs to the office and gquarters,
special repairs in the quarters weve carried out during the year. 'The porch which
was condemned early in the year was pulled down and rebuilt and malthoid sheeting
was laid on the roof so that the quarters are now rain-proof. The Executive Engi-
neer proposed to investigate the foundations of the transit circle in order to try and
discover the cause of the large changes in level which have ocenrred during the last
three years; but activn was deferred till after the next inspection by the Director--
QGeneral of Observatories.

5. Instruments.—7The following is a list of the instruments at the observatory
on the 31st December 1912 :—

(@) dstronomical.

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

’ Dent, No. 1408,

" * 8. Riefler, No. 61.
Mean Time Clock—J. H. Agar Baugh, No. 105.

» with galvanometer—Shepherd & Sons.
Meridian Circle—Troughton & Simms.
Mean Time Chronometer—V. Kullberg, No. 5394,

’ " No. 6544,

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

(&) Meteorological.

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

,»  Thermograph—No. 29687, L. Casella.
Beckley’s Anemograph—Adie. .
Sunshine Recorder—No. 149, L. Casella.
Nephoscope—Mons Jules Daboseq & Ph. Pellin.
Barcmetor, Fortin’s—No. 1771, L. Caselia.

i . No. 725, L. Uagella {spare).
9 No. 1420, L. Casella (spare).



10

Dry Bulb Thermometer~—No. 94221, L. Casella.

" No. 38037, Negretti & Zambra (spare).
Wet Bulb Thermometer—No. 94219, [.. Casella.

» No. 38037, Negretti & Zambra (spare).
Dry Maximum 'l hermometer— No. 8581, Negretti & Zambra.
Dyy Minimum Thermometer—No. 61017, L. Casella.
¥et Minimum Thermometer— No. 91753, Negretti & Zambra.
Sun Maximum Thermometer—No. 10479, Negretti & Zambra.
(rass Minimum Thermometer—No. 3377, Negretti & Zambra.
Raingange (8” diameter)—No. 1042, Negretti and Zambra.
Measure glass for above.
Raingauge (5" diameter).
Measure glass for above.

In its rainfall distribution the year was similar to the previous one. The first
nine months were very dry—August excepted. During this time a steady and pro-
gressive change in the level of the transit circle took place from a small positive value
at the beginning of the year to a large negative value in Uctober. With the heavy
rain in October and November the level changed rapidly to a small negative value
and has remained almost constant since. The steady change during the first nine
months suffered a slight check in August after a moderate fall of rain. With the dry
weather however whick followed, the change was resumed; the error reached its
maximum in Oetober. The azimuth was not much affected while these changes in
level were going on. The observations for time were on the whole satisfactory and
the rate of the Riefler clock bas been very steady throughout the year, except for a
short period of about ten days at the end of July and the beginning of August.

1t 1s difficult to surmise the cause of these large annual changes in level which
have been so prominent since 1910. According to the account given on pages V and
VI in Volume 1 of ¢ Madras Meridian Circle Observations, 1862, 1863 and 1864 ™ the
piers of the tramsit circle rest on the eastern end of a *‘solid pyramidal mass of
masonry, 37 feet long by 6 feet wide at its upper surface, 6 feet in depth and 45 feet
long by 12 feet broad below. A conical granite pier rests on the centre of this mass,
4 feet in diameter at its base tapering up to 2 feet at its total height of 18 feet and
weighing certainly over ten tons.’’ It is difficult to believe that the whole of this
mass which is deseribed as ¢ probably little less firm or massive than a solid rock of
similar dimensions’” partakes as a rigid body of the movement revealed by the level
observations. It is more probable that owing to local subsidences in the soil, the
masonry bar has broken and that the transit instrument is on th» smaller part of it.

There is ample evidence of subsidences at the surface of the ground in the compound
“to the south of the observatory.

The transit instrument was overhauled during the visit of the Directorin October
and the collimators were taken down and readjusted. A specification for a new eye-
piece to the transit was drawn up at the same time.

6. Weather Summary.—The following is a summary, in the usual form, of
the meteorological conditions at Madras during 1912 :—

Pressure~—Pressure was above normal in Jauuary, April, May, October and
December and below normal in the remaining months. The greatest excess was
0-051 inch in April and the greatest defect 0-031 inch in August. The highest pressare

;ecorded was 30:184 inches on January 19th and the lowest 29-522 inches on July
8th. '

Temperature.—The mean temperature of air was about normal in all months
except in January and December. The highest shade temperature recorded was
111°6F. on May 19th and the lowest 60°5F. on Januvary 4th.  The highest tempera-
ture in the sun was 149°2F. on September 16th and the lowest on grass was 54°-9F.
-on January 10th.

Humidily.—Humidity was above normal almost throughout the year.

Wind.—The wind direction was normal in April, July and December, It
was more southerly than usual in February, June and September, more northerly in
©October and more easterly in November. The wind velocity was apparently below
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-normal in all the months except Marech. In July, the mean daily velocity was 43 miles
below average. There is no doubt however thata change in exposare accounts in
part for the low velocities relative to the average.

Cloud. —The percentage of cloud was normal in March, above normal in July
and August and below normal in the remaining months.

Sunshine.—The percentage of bright sunshine was above normal in March,
April, June, September and December and below normal in the other months.

Bainfall —The rainfall was above the average in January, August and Novem-
ber, normal in October and below normal during the other months; the greatest
excess being 8:60 inches in November and the greatest defect 4-98 inches in December.
The total fall for the year was 46:69 inches against an average of 49:02 inches. The
monsoon rainfall from October 15 to the end of the year was 32:70 inches against an

=average of 26:00 inches. The heaviest tall on any day was 405 inches on November 13.

Mspras OBSERVATORY,

R. Lr. Joxgs,
28tk January 1913,

Deputy Director.
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Appendix I,

Koparranar Observatory Seismologiocal Records.

PT.  L.w. | !

i i . . i .
' |  Maxima End | Duration _
No.! Date | commencs  commenee - : . st Max. Amp. ’ Remarks,
0. G.M.T. G.MT. G.M.T, G.M.T. ’ [€ 359\ ;
i i {
) |
1912, H. M. R M H, X, H. M, ;B oW s .
1 }Jan, T A 3 123 4 151 £ 300 | o 226 | 08=038
2 $ .1 18 099 | 16 407 | 16 440 | 18 295 | 2 196 | 11=04 .
3 20 ..| 4 223 . v + 4807, 0 257 | Widening of line,
: i Instrument ex- -
: | amined at 4k,
; i 48m,
4 26 ..p 14 A%4 % 14 57T | 14 682 | 15 259 . 0 235 | 07 =03
5 3L .. 13 339 .- . 13 450 | 0 111 ¢ Widening of line.
. I ]
3 .l w0 | R g g o we ) 1 039 | 10=o04
7 {Feb. 13 .| 17 167 . . 17 300 | o© 1a3 . Do.
8 16 .| 20 003 | 10 191 | 10 193 | 10 B854 | 0 359 | 06=03
9 {March 11 ..} 11 231 .. . 12 180 0 359 . ' Do.
10 1 .. 18 018 .. .. 16 120 1 0 102 . | o,
b 3 B 17 .. ? 7 312 7 s 7 37 0 085 | 0'8==04| Hour signalat7h, .
30m,
; . 12 306 .. ) 08 = 0-3
12 2oz | L e 32,0} 12 414 | o 191 {0,7=0_3
1s {Apml 11 ., 5 B | e .. 6 200 0 252 .. Widening of line.
14 11 .} 10 146 | 16 149 | 10 151 | 10 285 0 139 i 06 = 0-3
15 24 ,, 2 11w .. . 2 48 , 0 436 . Do.
1 28 .. 3 a1 3 St 3 550 4 018 0 077 | 07=03
17 , 23 .1 21 a2 . 21 546 [ 22 10 0 1838 | 07=103
18 23 ,. 4 .. 10 326 10 397 0 071 Widering of line,
f | Hour signal at
| 10k, 30, Sund.
! den  displace-
i ment of trace
! throngh 01
mm. at 10k,
32m 6.
19 } May 8 .. 19 223 ' 13 495 | 19 572 | 21 120 1 497 | 27=13
20 11 .. 17 80-8%) 17 851 | 17 3869 | 18 257 ¢ 52 | 38=1%6{Hour signal at
! : 174, 30m,
21 8 .01 0 3337) 0 333 | 0 344 - i 04 =02 | Hour signal at
i ‘Lo 41 . 0k, 30m,
22 15 .. . 11220 & 1 144 1974 06 = 03
a3 17 .. 17 131 - i . 17 290 " o 139 . ‘Widening of line.
34 18 .1 25 o9l .- { . 23 251 | 0 160 .. Do.
26 1g .. . l 3 3%0 3 398 k] 49'1?‘ 0 10017 06=02 | Instrument ex-
| | amined at 3k,
! ] §0m, 8,
36 21 .. 8 338 | 8§ 282 S 531 9 292 0 56 | 09=04¢
27 8l .1 10 351 . . 10 681 4 230 .. Widening of line. -
28 22 ..} 28 176 | 23 9231 | 23 936 | 28 2g-5 0 120 | 0d =02
2 304 | 135 = 54
2% 28 .1 2 290 2 u96 2 420 & 152 3 4624 145=05'8 | } Burma.
2 4749 | 1680 = 60
30 28 0 T 071 . T 88 7 27 0 188" 04=09
31 28 .. 13 047 | 13 9262 | 13 982 | 14 130 1 083 | 06=03
8 | June T .1 0 483 .. ! . 0 568 0 10-3 . Widening of line, -
23 2 L) 12 149 . C1g 302 | 12 507 0 868 . 05==02
84 3 .. 12 3i-0° . .. 12 48-9 0 179 Widenirg of ine.
. Hounr signal at
‘ 12h, 50m,
36 B .. X1 305 11 458 : 11 481 |, 12 o8-8 0 883 | 05=02
36 o] 10 464 | 10 608 ! 10 ps-2 E 1 11 08 = 0-3
37 7 .. P 11 300 ! 11 367 | 11 #80 } 6{ 04 = 02 | Beginning lost in
{ ' end of No. 86.
88 7 .. 13 148 | . 13 382 0 238 . Widening of line,
39 7 .. 16 109 - i o 15 382 0 253 ? A v enhog.
- i119 08 .
10 T .| 18 61 | 19 033 :{19 Bl 20 op4 | 1 1es 8-g]=°'4
" 8 .0 7 407 | 7 4192 P b0 8 10t o 35ap 08 =03
42 8 .. ? ! 8 257 . 8 372 ¢ 970 ? . 24 =1-0
ey 8 .. ? [ ¢ 410 9 484 | 10 180°P . 14 = 08
“ 8 ..} 18 488 ' 13 568 | 14 0:0 | 14 231 0 332 10 = 04
i 10 ..1 16 331 | 18 686 | 17 101 | 18 4102 2 or9 20 =08
485 18 ..} 12 183 | 12 433 | 12 474 | 14 o028 1 496 | 1808
47 ¥ o 1T OTB L A7 L | 1T MA | 17 550 | 0 472 | 0o June 98th and
' 28th yeecord in---
8 jJaly 7 .0 B 24 | B 468 | S 585 | 11 080 | 2 408 | ppogs| O°PO
49 % .| 28 30 j 22 476 | 2@ 492 | 23 2890 0 660 | 0804
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Kodaikanal Observatory Seismological Records—econt.

[

i

i P, LW, .o f .
No, Date. i sommenco commence Lé"fg?i?‘ GE{%_ i gu&af:i?n Max. Amp. Remarks.

i ]

| ;
1812, n M H N ; . ¥, | HE X H M uy. *
50 {July 24 ..} 12 123 | 12 136 @ 12 174 | 5 1 52,3{ 19=09,; ]
51 % .. 14 13 321 13 373 | 14 046 &6 =02 Begxgm;ig‘losstom
! : end of No. 0.

52 |Ang. 8 . .- | 9 160 1 9 185 | 9 280 0 120 | 06=02 {NoP, Te.
63 6 ..| 1s 282 ' 13 363 . 13 384 ' 15 260 1 578 | 4#8=20]
b4 6 ..| 921 436 . . .. . 22 310 1 143 | Widening of line,
55 8 .| 1 387 1 454 ., 2 062 ' 5 199 3 403 17 =73,
56 10 22 540 i . ; . f 23 112 | o 238 - ' Do,
57 17 ..} 19 208 | 19 232 {19 4811 22 a6 | 5 o1 {fg;%;
&8 21 .| 17T 428 . . 18 197 ¢ 0 3869 .. Da.
&9 28 .. 13 082 | 1& 123 | 14 135 1 15 100 ' 1 018 | 4b=1b]
80 28 ..| 21 518 | 21 5&l | 21 BT 22 146, 0 223 | 10=04¢
81 !Sept. 1 0 033 .- . ¢ 492 | 0 359 .. ; Do.
62 11 ..y 0 523 0 583 1 008 1 586 1 018 | 38=1r1|
63 18-14 ..| 23 485 o 013 0 098 | 0 505 | 1 020 | 09=04’
81 26 ..j 18 820 . . ! 18 587 0 2¢7 .- 1 Do.
66 29 ... 21 010 | 21 091 | 21 815 | . ; s 1c0f] 26=10
66 20-30 .. ! e 23 41-5 23 475 ) O 170 ! 05 =02 Begignifnﬁ_losﬁin

| ' ) | end of No, 65.
87 |Oct. 12 ..' 15 449 S . 17 074 | 1 225 . Widening of line,
68 18 .. 10 181 | 10 430 | 10 446 | 13 220 | 3 039 | 10=04¢ *
69 3t .. 17 418 | .. . | 18 444 1 031 . Widening of line,
70 (Nev. 7 .. 7 576 , 8 33R . § 453 ! 10 290 2 8l2 | 22=:11
71 {Dee. 1 ..: 8 392 . 8§ 515 ! 8 548 | 9 208 0 411 | 07=03
72 9 . 0 2143 | 0 828 1 O 344 1 037 0 424 | 05=02
73 9 .. 9 541 1 10 280 | 10 303 | 1o 485 0 644 | 05=03
74 10 ..] 2 490 | . !, .. 3 351 : 0 461 . Do.
75 20 ..} 20 12:6 ! . | . 20 444 | 0 318 . Lle.
76 293 ..] 17 438 1 .. { . 18 323 | O 485 .. Do,
77 24 .. 0 028 | 0 254 , 0 320 0 5#1 | 0 513 | 07=03
78 24 ..} 18 30-0°?] 18 362 | 18 380 | 18 526 { O 230F| 05 =02 Ho;;' aignal at

i ; 18k, 30m,
79 % ..| 17 238 | ol ar ass i1 188 0 0 431 | 04=o02
80 27 .. o 090 i! .. . .. 1 464 ; 1 374 .. Widening of line.
81 28 ..| 8 090 | 8 27 : 8 320 9 080 , 0 §90 . UT=08]
i ¥

!

* [nstrament distarbed in the day-time from the 17th to 23rd October daring building operetions.
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Appendix IV,

Kovargaxar mean hourly bright sunshine for the year 1912.

Hours.
Month. 1 , ; { '. ! Remarka.

6-7 1 7-8 | 8-9 !9-10 :10-11%11-12 ?12.13 13-14;14-15 15-16 16—17!17-18
January ., .. 004! 081 . 095 | 0-84 | 091 | 085 | 0-87 | 0:86 | 082 | 079 | 0-76 | 027
Fehruary ., 18 -8 02 '97; 92| -84y 781 68| -60| 37| 52| -23
March 021 82 83| 8¢' rel 0| 69| 63| 48| 43| 44| 35
Apdl ., .. 04| <86 -9 97 90 | 88 ] 76! 69| -66| 30, 33| -4
May .. .. ..! ‘21| 75 87| -81: -82) 78! -ro{ -53! -43| 35| -21f -0

June .. .. ‘08 40, 38| 37 -38 ! 86| -85 -22| -25] -14) -07
Iy .. . «05‘; 20§ -331 89, 341 .21 91| 7| @ 217 12| 05
Angust N 12 420 30 61 .83 41| -39 -30| -84 22! 14 -03
Beptember .. ..1 17 55| 67 85 . 50 ‘445 29 ] 29 14| -16| 09| -0
Ogtobex —- } 04 ! 92} 40| -43. -3 -2r| -2¢| -26] 25| 10| -08] -0
November .. ..| 01| 40| -48 ~5e% 61| 43| 43} -89 -30{ -18] 11| ..
Docomber .. .. '°6§ 64| 73 732 | i ot 0! 6| -69! 68| 1
Mean .. | 008 i 0-59 | 065 o-ssi 0-64 | 056 | 053 | 048 | 0-42 | 0437 | 029 | 012

) {
Appendix V.

Nouzer of days in each month on which the Nilgiris were visible in 1912.

]

Month, “ Very clear. t Visible. |Just visible.| "PS00Y | Total,

I
January .. o e OO 20 l; 4 2 26

| !
) Febroary .. - . .. . 8 7 3 13
| Maroh .. .. .. .. . 1 1 . 5
Aprit o e e . . . 1 1
May .. . . N e o 1 2 . 3
June .. e .. . 4 8 3 . 13
July .. .. v e . 1 4 4 1 10
Avngust .e . . . 1 3 2 e ’ 8
September .. .. .. .. 8 T 2 . 15
October .. .. .. ., .- 13 1 . ‘ 14
November . . . . 2 ' 3 2 7
December .. . .. - 1 20 1 .3 g 24
Total .. 16 84 9 "9 187
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Appendix VIL

AsstraCT of the mean meteorological condition of Madras in the year 1912 compared with the
average of past years.

Mean values of 1012. Difference from Average.
Reduced atmospheric pressure .. . . . . . 29-864 Same a8 29°864
‘Temperatura of air e . . e ve .. .o 82+4 1'3 above. 81'1
Da, of evaporation .. . . .« .- .. 766 21, 74'b
Percentage of humidity . . . . . . 76 4 ' 72
‘Greatest solar beat in vacus . .o . . . 1343 5'4 below. 139-7
Meaximum in ghade . . . .. .. 91-9 11 above, 908
Minimam in shade .. . . . .- . 75-¢ li og 747
Do.  on grass .. .. N . . 785 D16 » 719
Rainfall since January 1st on 78 days . . 46-69 [ 2-33 below. 49-02
Greneral direction of wind . . . . . - S.E. ' Same a8 S.E.
Daily velocity in miles .. . . . . .- . 152 \ 19 below. 171
Percentage ot clundy sky . . - 34 P18, 49
Do.  of bright sunghine .. .. .. .. .. 332 l 52 i 584

Durarion and quantity of the wind from different points.

Fram %B.(.ara,! Miies. From EHours. Miles, From Honrs.§ Miles. From  [Hours.,| Miles.

% ;
Narth { w% 1,463 [ Eest .. 228 1,252 {South .. | 200 1,37¢|West ..| 283, 2,083
N.ty E. i 415 2,260 | E.by 8. ..} 304! 1,702§S. by W...| 264! 1,650 | W.by N...| 200} 1,676
NN b7l 28 BSE. | 425 231558 W. .| 28| Lest[WNW.. | 16| 8
N.E. by . : 467"‘ 3,006 |6.E. by E. | €59 | 3807 [R.W.byS.} 2021 1,480 | N.W.hy W.| 102 804

¥.E. .1 176 1078 {8.E. ] 487 3302 {B.W. 19 1,161 | N.W. . 36 247

X.%. hy E. 185 . 855 | 5.E. hy 8. 829 | 6,804 |B.W.hy W.[ 201 1,288 | N.W. by N.| 43 200

E.NB. ..} 204 | 92TIBSE. ., { 45| 3308} W.B.W...| 208! 1,649 ] NNNW. .. 80 517

E.byN. ..| 158! 778fS,byE...| 281 | 1,688 | W.byS...| 244 | 1,726 [Ny W. | 101 868

i

f
i

There were 234 calm hours during the year. The resuliant correspondiug to the above

aumbers is represented by a south-east wind, blowing with a uniform daily velocity of 42
miles.
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Appendix XI.

Maipras OBsErvaToRY.—Wind, cloud and bright sunshine, 1912.

Wind resnltant.

Clouds (0—10).

Bright sunshine.

Month. i i ! '
r ‘ y ! : Greatest
! Average | number
Velocity. Direotion. 8 H. 1 10 H. ’ 16 H. | 20 H. | Mean per of hours
! ; ' i day. ina
: | i | day.
| ' 1 .
o | i | |
MILES. : POINTA. i } ’ HOURS, HBOUERS,
! ! i
Junuary .. 93 N.E. {19 27 | 22 0-8 * 1-9 746 9-1
{
Februaty .. .. 107 E.S. L. 26 37 19 111 2 3-8 10-8
| | |
B ! 1
March .. .. 138 | S.E.byS. | 17 | 18| 10 | 07 |13 9+3 106
} {
Apnl .. 156 | 8.E.byS 29 33 1 06 20 96 110
! ;
May . 151 S.8.E, 3'5 31 20 14 ‘ 2:6 72 92
1
Jume .. 13 §.8.W. 38 | 31 | 49, 47 . 41 55 79
|
July . 87 | 8. Wty W. 78 72 76 C R - 25 82
Angust . 82 S.W. by W. 7l 68 65 88 ! 89 43 100
September ., 62 8.y E. 43 $¢ ;58 44 z 47 53 98
i ; |
Octaber .. .. 50 N.E. B0 | 58| 86! 48| 53 53 98
November . 98 N.N.E. 47 54 &5 40 49 58 97
i
December .. .. 18 N.N.E. 249 3-8 41 27 34 65 83
: ——
Annoal ., 42 SE. 0 43 40 » 83 39 54 -
j




o
[~

&

\ ]
81 | 150 @8 * | BLT 9% 409 | 81 * F.8E1 Ta 19 ‘ i * 9-89 m 93 6-69 | 65 ‘ez, 818 | 675 |61 | wlg | 31 T.s. "t Jequicos(]
vT ! G0F 89 80 Lo T 0-0L | ¥ CauFt 1ot 89 or 89 | 0] wto |1 278 | 812 |1 634 ' 08 ‘63! 100-08 | ' IsqWesON
0% | 782 09, 4 IT4 18 ey ) LD, BLFL 0N 9y 1&g ey | TE 9.8 | 286 | $L3. 08 | Y89 3 m #94- Tt 1eq00Q
LT | 98.0 19 4 gLl LI Ll | 9T | Z.69T : 9 ('] A | | D VRN A 0L it L8 | 198 9 ©99- (i 916 '+ aequueydey
17 601 (U2 S S 1 9% 1zl 1 9 [CE 24 B | Ir .9 |16l |98 L2l |8 1.20T | 00€- i | 999 £1 | 998. ;o gudny
6L | 88-0 88 L5 1 0Le 0z eyl jog . lrgrr 0868 | F& e | IBL 07 2.0, (08 |80t sg6s- |8G |Ggd. |[es |g18 | Afug
6 | 1 I8t ' @z 'olz o 6-FL | 01 | o-L¥T | 81 ¥ |68 i L3L 0B TN =801 | vz 66 | 689 L 8. o oun g
o L 161 91 | €68 1 9.¢4 | 03 S8FI | T4 ot lealgt C¥9L | 6T | OTIT) v9e. | 6L 4Ll $9G | ¥ 08662 | °° A8
N 131 % log e 969 |0z | 8181 |65 19,6 8148 ari{og |&6 |oree [O0B | B0 |ar [0 | wdy
.. . 87 ey | ale @ 9 | T 66T 8 er AU 18y LT g8y f5g | 66 fOeR |63 | 8IL. | OT |80 | DIV
, 8L 11 ‘o1/ 591 9% 8.68 | €1 ;881 FC 99 9z | Llv9 |95 409 | 83 | €68 | 882 | 6597 862 |1 980- v Krwnaqogq
ELERES A _ 6% | a0 jem | OT 6,36 | 1¢ g-161 L 09 ¥ h 800 | % 609 |e1 | L8 |10 |er |e16-6c | 61 |¥BL.0E[ 1 Awenup
i i H
‘Ava m "HITHONL WATIN | CAVA | CSTTIR A i o *Avd ° ©orxva ‘BLNED m ‘Ava m ° “Ava _ o ‘Ava o | *SHHONI| *Ava {°SAHONI| "AYQ _.nﬁs.ﬁ
SRR U ST AN P SRR A S AL S EEU O A SRR SN S W .
i
*[1¥F poyu01p) “geanor] _ *190YF1I] “Jeaa0] eIy SIyy eameT  qsIMOT *Jsas07] woydiy | coduuvy | ‘jeemorq "poqdry
. e — i;tx,__ - e = — - e - ! — | aguol
‘uny *PUIAL WYY SEBIE) ! u .ﬂ.ﬁehnm “Syrprun g m ‘qinq J9 M\ -dejowonLeqy quq Lxcy RCLCUIGECT g
‘Z16T Wl A103BAIOS(() SUIPBJY 1) J8 SPI0oeyy ?o&&o.SSME Aqyuoy amaAIXE
64’5 18 . BL | 690F Wy 1 | et ¢.8l 2781 9L £¥8:0 8:¢L | 9.9L 8.01 _ 9-9L | 6-16 | ¥-78 0z1.0 | ¥38.62 °t jenuuy
tor | v iz ' 00 _ MNN & 291 79 1-081 9L 199. 229 | 104 | 091 _Zs 168 | &9l | PIL- 100-08 | ** lequeos(|
1.0¢1 6v | 8L 181% I ¥ 711 6:0L | 8831 68 €18, 1L | 9FL | 08T | 8EL | £.98 | 0.9, | 801 116- ** Ieqwaac N
¥.391 £g CRL L 0011 CHAEN | 9 811 ¥l 3.8¢1 18 %88- §¥h | S-LL ¥¥0 | 8¢, | 7.08 | .28 911. 172 rt 3eqopPQ
3-8¢1 IS 2 ey ‘| 91 | 841 AL ! 8-8el LL 186- ¥-04 | 364 19T | P8k | 0.%6 | LTS8 | 8gl. | f4L. * xequiegdog
6181 $T ., BT | 6B . M8 0a | 801 zal | s-eel al 068- 0.LL je8L |@&8T LL|é696|9¥%8 |651- |SIL *t gmBay
0-6L ¢, LT %' AN 108 |t g-8L 8§01 L 9.8 8.4 1 g8l | T.L1 | LBL|9496 | 698 151 | 989- - Lo
a-¢91 noog ¥ 81  , "A'S'® |81 [€l6 . 8E8 | 0-0%I 2y 006- 99, | .08 |08 |28 |32101| 268 |LII- | 089 " eung
9922 | 9% o Toome's FT | ang 1-18 | 9-081 aL 186- UBL | L18 | LT _a.g T-00T| 068 | €21 | O%L. " Legg
%685 | 9 A I .1 S B S LY 0-gL 8981 LL 916- a.9L | 164 | 9.9 ¥LL | 636 | L¥8 |9sT- | ale. . udy
9.682 | s1 |, °° R R IR A ) 912 ¥-9¢1 9., 68 964 | L9L | ¥LT | ®-BL | 118 | 938 |BEl- | 868- o YRR
0-$9% ¥ L - LR ot 11 %-80 0-881 84 §94- 8:0L | 8-64 .61 &1L | L-98 | 68 911- 096-6% s+ Knwmaqeg
9.98% 61 7 087 I 4 «o1 81 | 0631 LA #69-0 399 | L.69 8.1 499 | 688 | gL 8010 | ¥£0.08 't sxenuwp
WAOOH | *SINTI | ‘ON | wEHONI | Csanrod | 'Eaa | ssamn o o BIXAD | "BEHONI o o o o o R ‘STHONT | *STHONI
U “, ! .nwuo x I .mSMﬁ‘;; o N ‘oduBx .58 09
-our .nhdﬁh ‘punowy “ ‘uotjassIp By h..c_.cb. .wmaw “ona z.ﬁhcwﬁda q hm— .=ms .==ws .Qm_usﬁ "UIW .Nss ‘uveW hﬂmd a GMO:.GQM.
aoygmem | C o [ -KRe 118 w | xup "BYUOTY
[weueD | 48 fpnotn WNL U8 bty | amodwa go
“upey "puIAL oumerog | mowaeq, | U8 1M ‘1ejemounreyy qpng L “sogoworsg
< - . A SN A

%161 Ul A10JeAlesq() SLIPBIY O] 48 s9[usaq [BorSo[ox00jey [BUUUY pus A|qIUOTY NVAR

IIX xpueddy



	00000328
	00000329
	00000330
	00000331
	00000332
	00000333
	00000334
	00000335
	00000336
	00000337
	00000338
	00000339
	00000340
	00000341
	00000342
	00000343
	00000344
	00000345
	00000346
	00000347
	00000348
	00000349
	00000350
	00000351

