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KODAIKANAL AND MADRAS OBSERVATORIES.

I1.—ANNUAL REPORT OF THE KODAIKANAL OBSERVATORY FOR THE

YEAR 1902.
(a) Staff.—The personal establishment of the observatory was as follows :—
Title, Name.
Director .e .o .. .« O. Michie Smith, B.Sc., F.R.4.5., F.R.8.E.
First Assistant .. .o .. K. V.Bivarama Aiyar, m.4.
Second ,, . ‘e .+ S, Sitarama Aiyar, B .
Third ’s - .o .. G. Nagaraja Aiyar,
Fourth ,, .. . .. M. G. Subrahmanya Aiyar, B.4.
‘Writer ‘e . . e »« L. N. Krishnaswami Aiyar.

Magnetic Observer .+ . Theodore, B.4.

Owing to the absence of the first assistant, who went on privilege leave on July
21 and on sick leave on August 10, Mr. S. Balasundaram Aiyar was temporarily
-engaged on August 1 to assist in the observations and reductions. Mr. Krishnaswami
Aiyar has been removed from the observatory and placed in charge of the base
meteorological station at the foot of the Palni Hills, near Periyakulam. He has been

there since June 8, so that the numerous clerical duties here have been thrown on
the general members of the staff.

On Getober 31 the Director went on leave to England, the observatory mean-
while being left in charge of Mr. Sitarama Aiyar until the arrival of Mr, Charles

P. Butler, who had been appointed Acting Director during the absence of the
Director.

A first-class book-binder from the Government Press, Madras, is attached to the
establishment.

The subordinate staff consists of a mechanie, a book-binder’s boy, five peons and
two lascars.

() Buildings and grounds— Macn observatory—The porches built for the
protection of the east and west doors have been of great value, and similar provi-
sion is being made for the south door. There is still considerable trouble, however,
‘caused by the moisture being driven through the walls, and in continuous misty
weather the whole of the inner walls of all the rooms are exceedingly damp. The
effect of this is rendered more unfortunate as there is no provision whatever for
adequate artificial heating, and it 1s impossible to overestimate the probable damage
to the many delicate and costly instruments which are erected or stored in the
various structures. The addition of a verandah to the wall of the north room has
been sanctioned, and some method of treating the outer wall surfaces is under
consideration by the engineer.

Photoheliograph.—This is a corrugated iron structure brought from Madras.
The sliding semi-circular roof is very heavy and moreover the level of the slide is
below the telescope so that great care has to be exercised when opening the roof or
the instrument would be overturned. A small section of the end of the roof has been
-cut out and hinged to allow the roof to pass the telescope so that the instrument may

be got partly into working order pending the construction of a more suitable cover
which is under consideration.

Transit.—The transit building is now complete with the exception of a few minor
details connected with the shutters and opening gear, but there is as yet no provision
for keeping the place and instruments dry in wet weather.

Magnetic observatory.—The underground magnetie record vault was completed
about the end of July and the two photographic recorders for Horizontal Force and
Declination were installed by Captain Fraser on August 5. Considerable trouble
has been occasioned by the presence of springs, causing the walls to be very damp
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and various preventive devices have been and are being tried in hopes of finally over.
coming this difficulty. The absolute comparison room above was completed about the
beginning of August and with the exception of slight leakage in the roof, gives every
satisfaction.

Anemometer tower.—The anemometer tower was comple:ted about .the begiuning
of April and the insiruments were at once installed and got into working order. A
second Toom below the present one is about to be constructed to contain the Dine’s
pressure tube anemometer (recording form). .

Quarters are nearly completed for the accommodation of the book-binder and
the mechanic, one peon and two lascars. At present they have to go backwards
and forwards between the observatory and the settlement some miles down the hill.

(¢) Instruments.—The following instruments are available for use in the

observatory :—

2%

Instrument.

6" Cooke Refractor. 7' focus, Equa-
torially mounted.

8" Lerebour and Secretan Nefractor
8" focus. FEquatorially mounted.
Remodelled by Grubb.

5" Grubb portrait lems, 36" focus.

Mounted on Lerebour Eqguatorial.

11”7 polar siderostat in conjunction
with 6” Grubb lens, 40" focus.

Altazimuth . .
4" Rowland concave grating,
14,439 lines to the inch,
Revolving plate-holder with clockwork.

1.0" foczis..

6" Transit instrument from G.T. Survey
of India.

Prism Spectroscope. Six prisms with
automatic deviation (With photo-
graphic attachment and two dark
slides).

Small grating spectroscope ..

Photoheliograph by Dallmeyer .

Mean time clock. Kullberg No. 6320.

Employed for
Visnal examination of sun and other
celestial objects.
Visual examination of spectrum of sun-
spots and chromosphere.

Photographs of comets, meteors, variable
| or new stars, etc., for magnitude
| determination.

Fecds the concave grating spectrograph,
and can also he used for direet photo-
graphs of the sun.

Dismounted at prescnt.

Speetra of snu, chromosphere, ete.,, and
laboratory investigation.

Compensating  rotation
Siderostat.

kFor determination of standard time and

of ﬁeld

of

general rating of chronometer.
For eye observations of solar and {erres-
trial spectra.

. | Examination of sunspot and chromo-

spheric spectra with the L.erebour
equatorial.

Arranged to give 8” photographs of sun
{ similar to others at Dehra, Mauritius
| and Greenwich.

{
!

Mean time chronometer. Kullberg
No. 6299.
Sidereal time ohronomecter, Kullberg | With clectrical seconds contacts for

No. 6134,
Chronograph {old)
Druom Chronograph

Shelton.
Chronograph new ; by Fuess ..
Stage micrometer. Hilger

Theodolite 6”; Cooke ..

.s:lderea..l. Cloc.k..

Unifilar Magnetometer. Elliott No. 16,

chronographic registration.
General recording purposes.

}l veaw

For use with transit and magnetic work.

For measurement of photographie
speetra

General adjustmenit of instruments,
positions of special objects and laying
out new buildings. ’

For absolute comparis gnet
Dip Circle. Barrow No. 46 .. . g elemuents. parisons of magnetio
Declination and Horizontal Forco Mag- | Automatic recording  of magnetic
netograph. Watson No. 2. elements.
2 Phototheodolites. Steinheil . . Cloud photography-.
Sextant .. .

Seismometer. Milne’s horizontal pen-
dulum.

2 Actinometers. Balfour Stewart

dolar Calorimeter, Buchanen .. ‘e

Induction eoil giving 4” spark with 2
quart Lieyden jars and vacuum tubes.

Small polar heliostat .

-

Complete set of meteorological instru-
ments.

Time determination.

Continuous photographic registration of
seismie disturbances.

2 For sexies of eompurisons of value of

sun’s heat.

For comparison with spectra obtained
from celestial sourees.

Adjustment of spectroscopes. Experi--
mental work.
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_ (d) Astronomical observations.—In this branch work has been chiefly
directed to the examination of sunspots; drawing them and examining their spectra;
a considerable time has also been devoted to the mapping of prominences with the

spectroscope and the general spectrum of the chromosphere. The following table
gives a resumé of the state of sun’s surface during the year :—

Number of Number of Number of Number of Number of Number of
Month. days on which | days on whioh | days on whick days on which days on which | days on which
san was spots were there werono | “POtE were |, oy i idened 1i

visibl extremely servation| widened lines

8. seen. spots. small, was posgible, |were observed.
January .. . . 25 8 17 8 6 ..
February .o . 28 2 26 2 .. ..
March .. - e 31 12 19 1 e 5
April .. .. .. 30 2 28 2 .. ..
May .e . . 31 12 19 2 ce 8
June . . . 30 6 24 4 ‘e 9
July .. . . 28 3 26 3 3 ..
August .. . .. 29 7 22 ' b 2 2
September . . 30 14 16 2 e 10
October .. . . 30 25 5 2 1 8
November . .. 27 12 15 1 3 ‘e
December .. .. 27 7 20 3 4 ..
Total .. 346 110 236 35 19 33

Whenever there are spots the sun’s image is projected on a graduated disc 8”
in diameter rigidly attached to the eye end of the 6” cooke equatorial and the
position of the spot marked en it, taking care that the east to west line marked on the
disc is parallel to the diurnal motion. The heliographic latitudes and longitudes of
the spots are subsequently derived from these positions (1) by applying L. Niesten’s
formula and (2) by superposing over the dises certain charts, also 8” in diameter,
prepared by the Rev. Father Beauripaire Louvagny giving the heliographic co-
ordinates of every point on the charts for different heliographie latitudes of the centre
of the sun’s disc, and then by taking the means of the values derived by the two
methods.

(e) Meteorologica,]_ observations.—These include determinations of (1)
temperature, (2) rainfall, (3) barometric pressure, (4) humidity, (5) wind direction
and velocity, (6) actinometry for measurement of sun’s heat, (7) cloud phenomena,
(8) duration of sunshine, and (9) earthquake measurements. All the instruments have
been in working order for most of the year and the tabulated resulis are given in the
appendices.

Eye observations of temperature (wet and dry bulb, maximum and minimum)
pressure, wind direction and velocity, clound and rainfall are made daily at S4., 104.
and 16/%. local mean time at both Kodaikdnal and the base station at Periyakulam.
Continuous records of temperature and pressure are also taken at both stations with
Richard’s recorders. The records are reduced immediately and supply scale correc-
tions. The anemometer (Dine’s pressure tube)and the Beckley anemograph were
installed in the new tower on April 1. :

Setsmometer —The seismometer has been in continuous action throughout the
year. A list of the principal shocks recorded during the year is given in Appendix I.

(f) Terrestrial magnetism.—The magnetographs were installed in the new
vault in August and were in constant action up to the end of the year.

The atmosphere of the chamber has been very damp, notwithstanding the venti-
lation provided, and it has therefore been impossible to keep the optical system from
beecoming overrun by fungoid growths which considerably diminish the intensity of
the photographic traces and at times occasion disturbances on the traces.

Deflection observations were taken every morning at 10 .M. Madras mean.time
for determination of the scale co-efficient of horizontal force magnetograph, Six of
these deflections are visually read. Once everv week the deflection is photographically
recorded on the sheet carrying the traces.

2

.
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The recording cylinders are so arranged that two days’ photographic traces are
obtained on the same sheet of paper one above the other.

The sheets are developed every second day and are written up and read.

Monthly tabulation and reduction of results are also being done.

Dislurbances.—No disturbance of a violent nature has been recorded since
the instruments were set up, but moderate magnetic storms were found on the
undermentioned dates :——
1902, August 16, 21. 1902, October 11, 31.

September 18, 19, 20. ,» November 23, 24.

23

Notices of these disturbances were sent immediately after their detection to the
Director-General of Telegraphs.

No definitive values of the magnetie elements can be given from the records of
so shorl & period, but the values below are the means from the bi-weekly series which
have been undertaken :——

Meon weosterly Deelination .. - - o 001y

Mean Inclination . . .o .. e 302
Mean Horizontal force . .. e .. 03739 C.G.8.

Absolute observations.—These are at present arranged so that a complete set
of ubservations are taken twice a week as follows :—

Horizontal force o . .. Wednesdays and Saturdays.
Inclination .. ‘e .- .» Mondays and Thursdays.
Declination .. .. .o .. Tuesdays and Fridays.

The underground vault is supplied with a thermograph and two thermometers
which are read thrice a day.

(¢} Library,—One hundred and ten books have been bound during the year
aud the work will hereafter be facilitated by the extra room provided for the binder.
About three hundred books and periodicals have been received during the year.

(k) General—~Rainfall—The rainfall for the year has been much above the
normal, as it has also been the case at Periyakulam and Madras ; the difference having
becn cansed mainly by the rather excessive fall in October. The rainfall on any one
day was not particularly heavy in October, the greatest amount for the year having
fallen on the 3th January—an exceptional feature. °

Wind.—The maximum daily wind veloeity for the year was only 700 miles—
much less than in previous years. Another peculiarity about it is that it did not
oceur during the South-west Monsoon months as it usually does, but in December.

Temperature—The lowest dry bulb reading during the year was 394 F. on

t]he 26th January, and the lowest reading on the ground was 27°2 F. on the 25th
January.

In other respects the year was more or less normal, judging f
three yeurs' obrervations. ) J1gig from the past
Konaikinag,
Sth February 1903. CHARLES P. BUTLER



II.—ANNUAL REPORT OF THE MADRAS OBSERVATORY FOR 1902.

The following report has been submitted by Professor R. Ll Jones, Deputy
Director of the Madras Observatory :—

I was away on leave during the greater part of the year—from the 6th of
February to the 30th of November. The Rev. A. Moffat, a.4., Professor of Physical
Science at the Madras Christian College, officiated as Deputy Director during this period.

The First Assistant also was on leave during the greater part of the year.
At the end of the year the staff consisted of—

" Mr. 8. Solomon Pillay, Computer and Manager.
Mr. M. B. Subba Rao, B.4., First Assistant.
Mr. E. Ramanujam Pillay, Second Assistant.

Astronomical observations for time determination made during the year
involved observations of 334 clock stars, 79 azimuth stars and 86 determinations of
level and collimation errors. Nearly the whole of these observations were made by
Mz. Solomon Pillay. i

Time service.~There was no change made in the time signal distributed from
the observatory. A reference has been received as to the possibility of transmitting
a time signal to Colombo at 8 a.M. daily and disposed of, as far as the observatory is
concerned.

The Fort time signal gun failed on 36 occasions out of 730, thus giving a
percentage of successes of 95-1. The firing apparatus was replaced by the other spare
one on the 9th October, as it was found to be defective.

The time ball at the Port office failed at 1 ».u. on three occasions, but successfully
dropped at 2 p.x. On two other occasions it failed at 1 and 2 p.u.

The following table shows all the failures as far as they could be ascertained :—

Month and date. Signal. Fanlt. Cause.
1902.

8th January . v+ | Noon gun . .. |'Failed . . +. { Not known.

2lst  ,, I o .. | Time ball . ...| Failed at 1 p.m., dropped at Do.
' 2 P.M.

5th to 8th February .. | Guon .- - «» | Failed .. . .. | Instrument out of adjustment.

6th March .. . | 8 P.¥. gun . .| Do. . .. .. { Not known. ‘
11th April . .. | Noon gun . .. | Do. . .- .. | Bad tube.
14th May . . Do. . oot Do. - . .« | Weight did not drop.
15th ,, .. .. {82.M. gun .- o« { Do, .. . . Do.
16th ,, . .. | Noon ;gun ‘e ..} Do. .o . .. | Gunner disconnected instrument

before time.

19th ,, . . Do. .. .. | Do. . .o .. | Weight did not drap.
29th ,, ve .. | Timehall "v. .. |PFailed both st 1 and 2 p.m, | Not known.

6th June . .+ | 8 PaM. gun .. . Do. do. Copper was bad.

7th o .oy Noom . . Do. do. Do,
18th , e .. | Time ball .. . Do. do. Not known.
16th , . .. | Noon gun .- . Do. do. Do.
16th vo .| Time ball . . Fa.zﬂle;‘iM tft 1 p.m., dropped at Do.
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Month and date. Signal. Fault. Cause.
- ——————
1902.
17th June . oo | 4 M. roll .o . ‘Not received at 'T.0. .+ | Not known.
18th ,, . .. | Noon gun .e .+ | Failed . . .. | Tube failed.
18th ,, .. ee | 4P, x0ll . .. | Not received at T.O. .. | Not known,
19th ,, . « | Time ball - .. | Failed at 1 r.m., dropped at Do.
2z

24th . .« | Noon gun - .. | Failed . . .. | Bad tube.

2nd July . . Do. .. .. | Do. . .. .. | Ganner late.
12th , .. . Do. e .. | Do. . .. .. Do. absent.
18th ,, o . Do. .. .. | Do. . .o . Do. late.
19th ,, . . Do. . .+ | Do. .. .. .+ | Weight did not drop.
26th ,, . . Do. ve .| Do. .. .. .+ | Gunner late.
31st .- . Do. .. .. | Do. . .. .+ | Not known.

5th August . .. Do. . .. | Do. . .. +« | Gunner absent.

6th ,, . .. Do. . .. | Do. . . . Do.

1st, 2nd, 12th, 15th, 18th,

%g'rah and 27th Septem- } Do Do. . . .+ | Weight did net drop.

26th September ..| 8e.M. gun ‘e .. | Do. I .. . . Do.

6th October . .. | Noon gun . «. | Do. .. .. o Do.

28th .. . Do. e .. | Do. . . .. | Tube failed.
16th November .. . Do. .. .. | Do. . . .. | Weight did not drop.

3rd Decemher .. v | 4 Py roll . +. | Not received . .. | Fault at Telegraph office.

In all the cases marked “ Not known,” it was ascertained that the fault was not
at the Observatory. ‘

Meteorologica,l observations,—Meteorological observations were carried on
as in former years, and the registers are kept posted up to date. Mean meteorological
results for the years 1891—1900, and a table of maximum and minimum temper-
atures observed at Madras from 1813 to 1900 were prepared. The observations at
10 hours and 16 hours were reduced and sent to the Imperial Reporter’s Calcutta
office at the end of every month. In addition to the weather messages sent daily to
Simla, Bombay and Calcutta, special storm signal observations were called for and
sent to the Bengal Reporter on the following dates: June 6 and 7; July 5 and 6;

’

October 20— 22, 29 and 30 ; November 10~13, 16 and 17 ; December 15.

'Instxiuments.—The transit instrument was overhauled in January when
the Director inspected the Observatory, and is, I believe, in excellent order.

The Sidereal clock by Dent is also in good order.

. The mean time elock by Shepherd is in good order, and performing very
satisfactorily. The hourly signals, the firing of the gun, and the working of the time
ball at the Port office are all automatically controlled by this clock. None of the
time signals, except the 4 .. roll, are sent by hand.

The mean time chronometer by Kullberg is also working very satisfact‘orily.
_ The 8-inch equatoreal is in good order. No systematic work is being done
with it.
The Haswall clock in the dome is kept going, but is not satisfactory. This is
of less consequence considering that no extra meridian work is being done here.

All the meteorological instruments are in good order,

‘which will shortly be replaced by a new one. execpt the thermograph,
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Buildings.—A new press room is being built for the lithographic presses by
- means of which the weather reports are printed. Considerable repairs to the build-
ings have been effected during the year, and others are in contemplation. When
these are finished, I thmk it will be right to describe the condition of the whole
property as ¢ hrst rate

The following is the weather summary of Madras for the year 1902 :—

Pressure was above normal for February, May, June, September, October
and November, and was below normal for the other months. The mean pressure for
the day was lowest on the 256th of May, 29-5632 inches, and highest on the 17th
February, 30-186 inches.

Temperature.—The mean temperature was above the average for all months
except October when it was slightly below normal, and September when it was
normal. The highest temperaturé recorded during the year was 180° F. on the Sth
May and the lowest was 62° -2 F. on the 6th of February.

Humidity was slightly below normal for May, normal for April and above
normal for all other months. Humidity was lowest for the 18th May, the 9th and
15th June, for which days it averaged 32.

Rainfall was below the uverage for February, March, April, May, June,
August, September and November, and above the average for the remaining months.
The deficiency was greatest for September, 5:47 inches, and the excess was greatest for
December, 5:42 inches. The rainfall for the year was above the average by 542
inches, the total fall being 54-44 inches.

Winds were stronger than usual in April: velocities were below the average
for all other months, the deficiencies being greatest for September and December.

Sunshine was below normal for all months.

Storms.—A storm formed in the south of the Bay towards the end of October,
moved towards the Coromandel Coast and passed inland a little to the south of
Madras. It is noteworthy on account of the heavy rain it gave at Madras, 9-16 inches
falling between 8 a.M. on the 27th and 8 A.m. on the 28th of October. At Masuli-
patam on the following day, the rainfall, due to the storm, was 950 inches.

R. Ln. JONES,
Deputy Director.

KoODATRANAL, CHARLES P. BUTLER,
5th February 1903. Ayg. Director, Kodaikdnal and Madras Observaiories.
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Appendix 1.

Koparkiwat Observatory seismological records.

Maxima,

L WU S U R SR |

Duration.

memd

L NS R W—

c % .
No Date. °m“é‘_°n°f3“t°n ' GAT Amplitade.
‘ > T
1902. " H. M. . M. M»m. ' SeconxDs,
1| January 1 .. 5 437 6 181 10 05
i 232 1-3 o7
i
2 " 4., 3 445 3 450
R A 5 069 .
4 s 12..1 92 145 22 349 05 02
; 494 07 03
i
5 , 24-25 .. 23 879 23 489 10 07
6 . 29,0 1 439 1 583 08 04
; 2 062 0-8 o4
7 ., 30..., 14 108 14 199 10 05
t £7°0 2-0 10
8 R 1 595 2 01-0 05 02
; 26-7 05 02
( 288 | 05 02
9 | February 5 .. 5 575 6 005 08 04
10 " 9 .. ! 7 515 8 005 0'5 03
| 32-3 1-2 0-8
|
1 ” .. ! 10 247 10 31-8 0-3 02
i 11 093 04 0-3
19 . 13, 9 476 10 026 0-5 03
13 w15 21 390 I 21 451 | 03 02
U ” 7 .. i 1 o7y . : o
15 w26 .0 15 436
16 | March 6 . 19 430
o, 12 . 15 284
18] 1 29 23 924 .. .
], 28 .. 6 163 . ;
20| , 28 9 405 9 595 5 | o3
21! ,, 28 18 549
14 138 . .
2l , 28 . 14 534 15 20:0 15 08
| 231 13 07
| %2 ¢ 18 | o7
oy \ !
28 | April 7 .. 13 193 | 13 200 o6 | 03
U4y, 12 .. 18 536 . 2:0 1 15
: !
95| . 17 . 20 19-0 ) . 1 )
281 . 19 .. 2 39-0 3 004 08 06
067 0'5 04
108 05 04
472 0-4 03
52:3 05 04
27 21 17 402 17 574 10 07
28| ,, 23 .. 5 340 .
29| ,, 29 .. 3 466
3 497 .
6 062 .
6 13-4 ]
0| ,, 30 .. 14 166 e . .
18- i

H. M.

2 31
02
64

1 10

1 400)

i

!

|

Widening

P, Ts. 29m.
Slight.
Do,

P. Ts. 1010,

P Ts. 8m.

Slight.

Da.

Da.
Widening of line.
Slight.
Widening of line.
Slight.

Widening of line.

Single marks.

P. Te. 7im.

Diglogation to W. Eatth
quake felt and heard.

of line.
Farthquake felt at

Simlaand strongly at
Srinagar.

Gugtemals. sarthquake.

P. Ta, 10m.
Slight.,

? Bingle marks.




Kodaikéinal Observatory seismological records—-cont.

9

No Date. com]é‘??i ?rnt.nent, L&'ﬁ%’:’ ’ Amplitude. Duration. Romarks
No record May 7d. 9%. 30m. to May 9d. 9%. 25m. 1
1902, H., M. B. Mum. % SECONDS. H. M.
31| May 12 .. 14 191 14 139 05 | 03 0 05
sl , 9 17 308 , 1’ 0 20 |Blight.
3|, 2 8 564 s 017 08 \ 03 0 12
3| , 81 4 Bed & 5a4 10 | os 0 05 |[Single.
37 |Jume ¢ 12 410 \ Slight.
8|, 6 18 472 18 :g:: ‘1):3 [ g:g } o 08
89|, 11 .. 6 421 6 45?{:2 (1’:2 1 g:g o 40 | P.Ts 4m.
w0l , 18 1 462 1 472 08 | 04 0 15 Fe,}faf Naini-
49, 16 92 524 23 026 o5 | o2 0 12
46] ., 28 14 298 =) =) I (—) 0 20 |Blight.
Earthquake records. Kodaikénal.
No.  Date. PT. | LW. . a _ Remarks.
ot | e B | Garh | Amphtads, | Deretion
GLMLT. G.M.T.
1902, " M. H. M. H. M. H. M. MM. SEC. H, M.
49 | July & 15 3113 | 15 364 | 16 370 | 15 460 | 04 03 15
50| , 6 1B 277 | 14 087 | 14 118 | 15 340 | 06 03 2 06
1| ,, 9 3 483 3 556 3 567 4 142 | 12 06 9 26 |Bunder Abbas
earthquake.
62| , 19 ; 13 231 - 0 06 |Slight,
53| , 19 17 26:7 § 17 272 05 02 o o8
¢ | Aug. 2 ., 23 410 0 03 | Very slight.
54al ,, 8 2 005 . 0 03 Do.
56| 5, 3 17 07 | 17 18 | 11 120 7 03 02 P
56, T 12 007 | 12 0710 | 12 o078 . 07 03 i
111 | 12 199 | 10 05 0 19 ‘|
57| 5 12 .. 4 068 ot !Sh'ght.
681 , 2l 11 307 | 11 346 | 11 360 | 12 090 | 06 03 0 38 | Many small
. maxima.
50| ,, 22 3 048 3 099 3 140 110 49
186 to3 254 off the scale at intervals.
395 6 450 | 80 39 3 40 | Kashgar earth-
quake.
80| , 28 13 181 .e . . Widening of line.
14 068 0 03
BL| 5, 2¢ ..| 1 4111 2 037 2 048 2 212 | 26 11 0 40
82| , 29 . 15 202 | 15 212 | 15 274 | 06 02 o 07
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Kodaikénal Observatory seismological records—cont.

—
Eartkquake records. Kodaikénal.
No. Date. P.T. LW, Romarks. -
commence- | COMMENCs- Maxima End, Mazxima Duration
ment ment G.M.T. G.M.T Amplitude. :
G.M.T. G.M.T.
E— e T —
1902. H. M. H. M. H. M. H, M, MM, 8EC. H. M. !
83 | Aug.30 .. 21 895 22 032 22 057 22 596 80 38 1 00
64 |Bept. 6 .| 4 441 4 549 5 067 | 05 02 0 23 |Farthquake ?
66| ., 16 . 11 214 | 11 9225 | 11 349 | 03 02 0 13
86 s 18 ., . 19 089 19 080 19 110 03 02 0 04
67 , 18 ‘e 5 012 5 028 e 11-2 56 .
297 b5 480 95 51 0 47
68| , 20 .. 6 405 6 431 6 481 6 585 04 02 0 18 | Felt in Srinagar, -
69 5 22 .. 1 576 2 068 2 228 3 565 10 06 1 59 | Many small
maxima.
70 w 22 . 10 17-1 10 192 . 02 0 10
71 ,y 28 . 20 39-0 21 380?71 21 482 22 470 11 07 2 08
72 | Oct, 6 . ? ? 8 48:07! 10 00-2 2:0 4 ? New sheet started
9 hours 28
minutes. This
earthquake
damaged the
i Chitral fort,
- ' -
73 { Nov. 1 ., ‘e 9 4140 e . . | Widening of line.
il o, 4 .. 11 440 | 11 46 .. 15 08 . |
1
475 45 24 .. |Budden disturh-
! ance.. No P,
| T8
92 | 12 285 | 20 11 | 0 395 |
o, 11 .. . 18 482 ‘e .. . | Widening of line.
3
%l o, 13 ., . § 054 .. 06 03 .. | Do (elon-
! gated).
7 w 18 . . 9 898 e ..
10 102 e . 0 10-4
781 ,, 20 .. . 20 509 | 20 609 . -
59+5 21 405 5 02 0 496 -
790 ,, 21 .. 7 100 7 178 7 833 8 01'8 | 05 04 | 0 51-8
80 | Deo. 13 ., . 9 195 .. .- . Widening of line.
81 s 18 L. 17 11+% 17 1868 17 16-8 .o 1'2 06 .
204 17 521 2.0 Il | (1] 40-4
82 » 16 6 188 b5 235 5 235 e 25 11 . Andijan destroy-
ed by this
earthgnake.
260 6 11-7 10 05 0 529
83 » 18 . 17 20-8 . . .
20 12+7 ) . .
0 451
9 1 594 Marks  exactly
w1 e -1 .. 2 16-8 . .o . similar to hour
3 357 marks.
8 ?1 . . .- 0 321 . - Widening of line.
(| Continuons un-
85 28 .. 2 010 2 048 2 066 . . . dulating up-
? 076 04 ot l heavsal of eurth
108 2 172 | 176 09 | o 16-‘2ﬁ in Andijan and
| adjoining dis-
Ll tricts.
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Appendix V.
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KoparxAnar OBsErvaToRY.—Number of days in each month on which the Nilgiris

were vigible.

}
Month. i!
!

January
February
March
April
May ..
June ..
July ..
August
Septermber
October
November

December

e

i

. . .. ..
1
. . .
. .
1
i
. . 'i
|
. . o
. . ve
. . .
.. . .
i
i
!

|

Very clear. ’

;e

[+

Tops only

| Visitle. . Just visibile, vigikle,
; .
;
o 8 1
:. . ' 3 3
{ 4 3 2
1 ' 4 .
- ! " i ,
10 f 1 4
6 , 4 h)
' 19 . 7 !
13 i 7 i
! 3 ‘ : !
3 ‘ . 4
12 . 3 .
i
79 ; 48 0

By RIS S U

Total.

K]
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Appendix VIIL

AssTrACT of the mean meteorological condition of Madras in 1902 compared with the
average of past years.

Mean values of

Bedneed atmospherie pressare .. ve ..
Temperature of air . . .. .
Do. of evaporation .. .

Percentage of humidity
(reatest solar heat in wazus .. .. .
Maximum in shade o .
Minimum in shade

Do. on grass ae . .e

Rainfall sinee January 1st on 103 days v

-General direction of wind . .. .
Daily velocity in miles ., . e .
Percentage of clear shy ., .

Do.  of bright sunshine .. .

v

ey

l 1902, Difference frow
LU ol
|
29-875 0011 above, 5
82:0 oy ., !
760 T
" 76 P,
1358 : 34 helow, 1
. 810 ; 02 above,
764 " o7,
736 16 .
5444 72 A
H.H. Sams us
. 161 10 bejow.
46 : b -
450 134

(13

DuraTior and quantity of the wind from different points.

From iHours.i Miles. From  |Hours| Miles. From Honrs.‘g Miles. , From
i i T
\ 1 i
North el 144 g 1,174 | East 294 { 1,259 | South 183, 1,371 West,
N.byE. ..t 273| 1,682 \E by 8. .. 411 1,859 | S.by W... | u80 ( 1,987 W.ly N..,
N.N.E. 220 ¢ 1,727 |ESE. .,} 210 ‘ 1,214 | 8.8.W. 212 ! 1,583 W w, |
N.E.by N...| 882 2,636 | B.E. by B. 481 5 2,454 | S.W. by B, 268 : 1,887 N.W.bhy W,
N.E. 376 2,607 | B.E. 193 ;\ 1,149 | 8,W. 148 | 1,007 N,W.
N.E.by E. 446 | 2,680 | S.E. by 8, 896 : 7,834 | S.W. by W.| 240 7 L703 N by N
EN.E, .1 283 1,462 | BS.E. 514? 4,761 1 W.8W, ., | 218 | 1,683 N.N.W. .,
E.byN. .. 451 2,299 |S. by E. .. | 426 ' 3,642 | W, by 8. .. us8 i 2,212 N. by W,

There were 131 calm hours during the year.
numbers is represented by a S.E. wind, blowing with

PR

Average,

29-864
&1
49

Hoars, Miles,

140 1,239
307 2,308
118 200
57 ) 338
7 07
26 114
70 336
110 Ti8

The resultant corresponding to the above
a uniform daily velocity of 47 miles.
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Appendix XI.

MapRr4as OBsERVATORY.—Wind, cloud, bright sunshine and evaporation.

T T T IS T - l e
Amonnt
. . f
Wind resultant. Clouds (0—10). Bright sunahine. ev:pora-
tion. -
{ } — B
Month. ‘ Greatest
Average| number | Average
Velocity.| Dirvection. | 8 H { 10H | 16H | 20H | Mean. per {of hours| per
¢ ! day. in a day.
[ l day.
‘ -
1902,
January ' . 115 |N.E. by E. 2:6 3% 26 2:1 28 7+7 99 0143
|
’ !
Febroary .. . 104 E by N, + 22 3-3 2-6 1-6 2:4 86 1u-0 0:162
i
March .. . 129 8.E. 18 2-3 1-5 1-0 16 76 96 0-191
April .. 178 R.B.E. 43 4-1 31 2:2 34 8-2 10-8 0-270
May 177 8. by E. 35 32 33 2-7 32 65 9-8 0-295
Juane 69 8.W. 48 4-6 61 50 51 47 73 0298
July . 128 8.W. 64 68 68 64 66 37 ) 0249
Angust 98 8.W. 67 6-7 68 57 65 34— 84 0217
l
September . 79 S.wW. 65 57 65 58 61 3-8 76 0150
Uctober  ..° .. 6 | E.byN 60 et | 54 | 3 53 ©5 | 91 | o8
|
November 142 {‘ N.E.by N 59 66 63 51 60 36 80 | 0153
December ., . 132 J N.E. by N 61 ’ 63 57 32 58 342 Vi 0-131
| , ! —
Annual 47 t S.E. 47 ‘ 60 47 39 46 &b . ‘e
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