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KODAIKANAL AND ~IADRAS OBSER VATO HIES. 

_I.-ANNUA L REPORT OF THE KODAIKANAL OBSERV,A.TORY FOR 'rHE 
YEAR 1902. 

(a) Staft'.-The personal establishment of the observatory was as follows :-

'fitle. 

Director 
}first ~ssistaJ1t 
Second " 
Third " 
}fourth " 
Writer 
Magnetic Observer 

. . 

Name. 

C. Michie Smith, B.Sc., F.R.A.S., F.R.S.E. 

K. V. Sivarama Aiyar, liLA. 

S. Sitarama Aiyar, B A.. 

G. ~agaraja Aiyar. 
M. G. Subrahmanya ~iyar, B.A. • 
I.;. N. Krishnaswami Aiyar. 
C. Theodore, B.A. 

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 .Aiyur 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 October S L 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 JJirector during the absence of the 
Director. 

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

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

(b) Buildings and grounds-L~fa,t'n observatorlJ.-The porches built for the 
protection of the east and west doors have been of great value, and similar provi
SiOD is being made for the south dOOI'. There js 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 artificjal heating, and it IS impossible to overestimate the probable damage 
to the many delicate and costly instruments which are erected or p..tored 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 wan !'ourfaces is under 
consideration by the engineer. 

Plwiokeliograph.-'l'his is a corrugated iron structure brought from Madras. 
The sliding semi"circular roof is very heavy and moreover the leYel of the slide is 
below the telescope so that great care has to be e~ercised when opening the roof or 
the instrument would be overturned. A small sectiou of the end of the roof bas 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 DO provision 
for keeping the place and instruments dry in wet weather. 

Magnetic observator.y.-The underground magnetic record vault was eompleted 
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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a.nd various preventive devices have been and are being tried in hopes of finally over,
coming this difficulty. The absolute com~arison l:oom above w~s completed .about the' 
beginning of August and with the exception or shght leakage 1ll the roof, gIves every 
satisfaction. 

Anemometer tower.-The anemometer tower was completed about the beginning 
of April and the instruments were at once installed and got into working ordor. .A 
second room below the present one is about to be constructed to contain the Dine's 
pressme 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. 

(c) Instruruents.-The following instruments are [wailable for use ill the 
observatory ;-

Instrument. 

6/1 Oooke Refraotor. 7' foous, Equa
torially mounted. 

6" Lerebour and Seol'etan Hefractor 
8' focus. Eq~atorially mounted. 
Remodelled by Grubb. 

0" Grubb portrait lens, 36" foous. 
Mounted on Lerebour Equatorial. 

11" polar siderostat in conjullotion 
with 611 Grubb lens, 40' focus. 

j Altazimuth 
" 4/J Rowland concave grating, 10' lOcus. 

14,439 lines to the inch. 
Revolving plate-holder with clockwork. 

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

Prism Speotroscope. Six prisms with 
automatic deyiation (With photo
graphic attachment and two dark 
slides). 

Small grating spectroscope 

Photohcliograph by Dallmeyer 

Mean time clock. Kullberg No. 632G. 
Mean time chronometer. Kullberg 

No. 6299, 
Sidereal time ohronometer. 

No. 6134. 
Chronograph (old, 
Drum Ohronograph sidereal Clock. 

Sheltou. 
Chronograph new; by Fucss 
Stage micrometer. Hilger 

Theodolite 6"; Oooke •• 

' .. 

Unifilar Magnetometer. Elliott No. 16. 
Dip Oircle. Barrow No. 46 . . •• 
Declination and Horizontal Force Mag-

netograpb. Watson No.2. 
2 Phototheodolites. Steinheil .. 
Sextant .. 
Seismometer. Milne's horizontal pen-

dulum. 
2 ActinometerI'. Balfour Stewart •• 
bolar Oalorimeter. Buchanan.. • . 
Indu<:tion coil giving 4" spark with 2 

quart I .. eyden jars and vacuum tubes. 
Small polar heliostat • • • • . . 

Complete set' of meteorological instru
lUen~s. 

Employi'd for 

Visual eXllmination of SUll and other 
celestial objeots. 

Visual examination of spectrum of snn
spots and chromosphere. 

Photographs of comets, meteors, v!tria.ble 
or new stars, etc., for magnitudp 
determination. 

li'eods the concave grating spectrograph, 
and can also he I1sm1. for direct photo
graphs of tho sun. 

Dismounted at pre~ent. 
Spectra of 81].11, chromosphcl't', etc., and 

laboratory investigation. 
Oompensating rotation of fielu <li 

Siderostat. 
n'or determination of standard time and 

general rating" of chronomctl'r. 
For eye observations of !:lolar amI icl'l'C's

trial spectl'a. 

i Examination of SUlls-pot and ehl'omo
\ spheric spectra \vith the Lerebour 

\ equatorial. 
Arranged to give 8" photographs of sun 

,[I simila,l' to others at Dphra, Mlluritius 
and Green wich. 

for 

For nse with transit ~ntl1Uagll('tic work. 
For measurement of photographic 

speotra 

I Gene~a~ adjuBtm~llt 0.£ instruments, 
poslttons of specml obJects and. la.yinO" 
out new buildings. . ::> 

t For absolute comparisons of magm.tic 
\ elements. 

Automatic recording' of magnetic 
elements. 

Cloud photography. 
Time determination. 
Oontinuous photographic registration of 

seismio disturbances. 
l For series of compu.l'iSOllS of v!llue of 
I sun's boat. 

For conlpari~on with spcctrn obtained 
from celestIal sources. 

Adjustment of spectroscopes. Experi--
I mental work. • ••. 
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(d) Astronomical observations.-In this branch work has been chiefly 
directe.d to the ~xamination 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 chromoAphere. The following table 
gives a resume of the state of sun's surface during the year :_ 

Number of Number of Number of Number of Ntunber of Number of 
Month. days on which days on whioh days on whic!:. days on which days on which days on which 

sun was spots were there were no spots were no observation widened lines 
visible. seen. spots. extremely was possible. were observed. small. 

I 
January .• · . .. 25 8 17 6 6 . . 
February .. .. 28 2 26 2 .. 
l\'[arch .. .. .. 31 12 19 1 .. 6 
April . . .. · . 30 2 28 2 . . . . 
May . , .. .. 31 12 19 4 .. 6 
June .. · . .. 30 6 24 4 2 
July . . .. .. 28 3 25 8 3 .. 
August •• .. .. 29 7 22 ' 5 2 2 
September .. · . 30 14 16 2 10 
October •• .. .. 30 25 5 2 1 8 
November · . .. 27 12 15 1 3 ,. 
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 on. 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 discs certajn charts, also 8/1 in diameter, 
prepared by the Rev. Father Beauripaire Lonvagny giving the heliographic co
ordinates of every point on the charts for different heliographic latitudes of the centre 
of the sun's disc, and then by taking the means of the values derived by the two 
methods. 

(e) Meteorological observations.-These include determinations of (1) 
temperature, (2) rainfall, (3) barometric pressure, (4) humidity, (5) wind direction 
and velocity, (6) actinometry for meaSllrement of sun's heat, (7) cloud phenomena, 
(8) duration of sunshine, and (9) earthquake measurements. All the instrumep.ts have 
been in working order for most of the year and the tabulated results are given in the 
appendices. 

Eye observations of temperature (wet and dry bulb~ maXImum and minimum), 
pressure, wind direction and velocity, cloud and rainfall are made daily at 'S1/,., 10k. 
and 16h. local mean time at both Kodaikanal and the base station at Perivakulam.' 
Continuous records of temperature and pressure are' also ta,ken at both stations with 
}{ichard's recorders. The records are l'Qduced immediately and supply Elcale correc
tions. The anemonaeter (Dine's pressure tube) and the Beckley anemograph were 
installed in the new tower on .A.pril 1. 

Seismometer.--The seismometer has been in continuous action throughout the 
year. A list of the principal shocks recorded during the year is given in .Appendix 1. 

(1) 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 hfls been very damp, notwithstanding the venti
lation provided, and it has therefore been impossible to keep the optical system from 
becoming 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 A.M. Madras mean. time 
for determination of the scale co-efficient Ot horizontal force magneto graph. Six of 
these deB.ections are viRually read.. Once evel'V week t.h~ dlilf)fH.\f,iou. jR photographically 
recorded on the sheet carrying the traces. 

2 
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The l'ecordinO' cylinders are so arranged that two days' photographic traces are 
obtained on the s~me sheet of paper one above the other. 

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

Monthly tabnlation and reduction of results are also being done. 
IJisb;,.banc13s.-No disturbance of a violent nature has been recorded since 

the instruments werA set up, but moderate magnetic storms were found on the 
undermentioned dates :--

1902, August 16,21. 
" September 18, 19, 20. 

1902, October 11, 31. 
" November 23, 24. 

Xotices of theRe disturbances were sent immediately after their detection to the 
IJirector-General of Telegraphs. 

No d.efinitive values of the magnetic elements can be given from the records of 
so sho!,t a period, but the values below are the means from the bi-weekly series which 
have been undertaken :--

~{ean wcsterh" Declination 
~fean Inclination 
liea!! Horizontal force 

.. 00 19' 
3° 2' 
0'3739 C.G.S. 

Absolute obse"t'ations.--These are at present alTangecl so that a complete set 
of uLsernltiol1s an:' taken twiec a week as follows :-

Horizontal force 
Inclination 
Declination 

. Wednesdays aud Saturdays. 
•. Mondays and Thursdays. 
•• Tuesdays and Fridays. 

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

(g) Library,-One hundred and ten books have been bound during the year 
alid tli!' work will hE::l'eafter be facilitated by the extra room prOVided for the binder. 
About three hundred books and pe1'iodicals have been received during the year. 

(It) General-Rainfidl.-The rainfall for the year has been milch above the 
nnrmal~ as it has also been the case at Periyalmlam and Madras; the difference having 
beell caused mainly l)y the rather excessive fall in October. The rainfall on anyone 
day was not particularly heary in October, the greatest amount for the year having 
fallen 00 the 8th January-an exceptional feature. 

lFind.-The maximum daily wind velocity for the year was only 700 miles-
much less than in pl'('yious years. Another peculiarity about it is that it did not 
oecur Juring the South-west :llfonsoon months as it usually does, but in December. 

_ Tl!lIIpei'Cdltre.-The lowest dry bulb reading during the year was 39°'4 F. on 
the 20th Janual'y~ 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 from the past 
three years' ObRel"\"atiQns. 

KOllAIK!NA.I,~ 

Mit Ft1hruarIJ 1905. CHARLJ~S P. BUTLER. 
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n.-ANNUAL REPORT OF,THE MADRAS OBSERVATORY FOR 1902. 

The following report has been submitted by Professor R. Ll. Jones, Deputy 
Director of the Madras Observat.ory :-

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, M.A.., 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. S. Solomon Pillay, Computer and Manager. 
Mr. M. B. Subba Rao, B.A., First Assistant. 
Mr. E. H.amanujam 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 
Mr. Solomon Pillay. . 

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 P.M. on three occasions, but successfully 
dropped at 2 :P.M. On two other occasions it failed at 1 and 2 P.M. 

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

Month and date. 

1902. 

8th January 

21st 
" 

Signal. 

•• Noon gun 

.. Time ball 

5th to 8th February •• Gun 

6th Maroh .. 8 P.M. gun 

11th .A. pril • • Noon gUD. 

14th May Do. 

1lith " • • 8 :P.M. gun 

16th " ., Noon gun 

19th 
" 

Do. 

29th 
" 

.. Time ball 

6th June .. 8 :P.M. gun 

7th 
" 

.. Noon 
" 

3,3th 
" 

.. Time ball 

16th 
" 

.. Noon gun 

16th 
" 

Time ball 

Fa.ult. Cauae. 

.. 'Failed •• Not known . 

." Failed at 1 P.M., dropped at Do. 
2 P.M. 

•• 'Failed 

Do. 

Do. 

Do. 

•• Do. 

I Do. 

Do. 

• • Instrument out of adjustment. 

.. Notkuown. 

•• Bad tube. 

• • Weight did not drop. 

Do. 

Gunner disoonnected instrument; 
before time. 

.. Weight did not drop. 

•• Failed both at 1 and 2 P.M. Not known. 

Do. 

Do. 

Do. 

Do. 

do. 

do. 

do. 

do. 

Copper waa bad. 

D". 

~otknown. 

Do. 

•• Fail~ at ~ l'.~., dropped at Do. 
2p~. 
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~====~========r=====~I-~~===~~== 

. _______ J.-___ si_gn_a_l. ___ ,1 _____ Fault~_. __ --,J-\ ____ ._-c-ll,u-s-e.--__ Month and date. 

1902. 

17th June 

18th " 
18th 

" 
19th " 
24th " 

2nd July 

12th 
" 

18th " 
19th 

" 
26th " 
31st " 

5th August 

6th , , 

4 P.M. roll 

Noon gun 

4 P.M:. roll 

•• Time ball 

Noon gun 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

"I Do. 

Do. 

1st, 2ndi 12th, 15th, 18th, } Do. 
20th and 27th Septem-
ber. 

26th September 8 P.M. gun 

6th Ootober .. Noon gun 

28th " Do. 

16th November •. Do. 

3ru Deoemher.. .. 4 P.M. roll 

" Not received at 'r.o. 
,. Failed 

•• Not reoeived at T.O. 

•. Not known. 

•. Tube failed. 

•• Not, known. 

• • Failed at 1 P.}t., dropped at 
21'.M. 

Do. 

•. Failed 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

.. I Do. 

Do. 

Do. 

• • Not received 

•. Bad tnbe. 

• . Gunner late. 

"\ Do. absent. 

•. Do. la.te. 

•• "'eight did not drop. 

•• Gunner late. 

•• Not known. 

.. Gunner allsent. 

Do. 

•• Weight did not drop. 

Do. 

Do. 

. . Tube hiled. 

.. Woight did not drop. 

.. Fault at Telegraph office. 

In all the cases marked" Not known," it was ascertained that the fault was not 
at the Observatory. ' 

Meteorological observations.-Meteorological observations were carried on 
as in former years, and the registers are kept posted up to date. Mean meteorological 
results for Hie years 1891-1900, and a table of maximum and minjmum 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 Oalcutta, 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. . 

Instruments.-The transit instrument was overhauled in Januarv when 
the Director inspected the Observatory, and is, I believe, ill excellent order. • 

The Sidereal clock by Dent is also in good order. 

, The mean time clock by Shepherd is in good order, and performing very 
satisfactorily. 'fhe hourly signals, the firing of the gun, and the working of the time 
ball at the Port office are all automatically controlled bv this clock. N one of the 
time signals, except the 4 P.M. roll, are sent by hand. 01 

The mean time chronometer by Kullberg is also working very satisfaciorily. 
The 8-inch equatoreal is in good order. No systematic work is being done 

with it. 
The Haswall clo~k ~ the dome is kept goi.n~, but is not satisfactory. This is 

()f less consequence consIderIng that no extra mendian work is being done here. 
All the meteorological instruments are in good order, except the thel'mograph 

which will shortly be replaced by a new one. ' 
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Buildings.-A new press room is being built for the lithographic presses by 
, means of which toe weather reports are printed. Oonsiderable repairs to the build

ings ~,hav€ been effected during the year, and others are in contemplation. When 
these are finished, I think it will be right to describe the condition of the whole 
property as "first rate". 

The following is the weather summary of Madras for the year 1902 ;-
Pre88ure 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 25th of May, 29'532 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 temperature recorded during the year was 1800 F. on the 8th 
May and the lowest was 62D ·2 F. on the 6th of February. 

Humidz'ty was slightly helow normal for May, normal for April and above 
normal for all other months. Humidity was lowpst for the 18th May, the 9th and 
15th June, for which days it averaged 32. 

Rainlall was below the tLverage 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 w~s above the average by 5'42 
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. 

Sun8hine was below normal for all months. 
8torm8.-A storm formed in the south of the Bay towards the end of October, 

moved towards the Coromandel Ooast 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 inch~s 
falling between 8 A..M. on the 27th and 8 A.M. on the ~8th of October. At Masuh
patam on the following day, the rainfall, due to the storm, was 9' 50 inches. 

KODAIKANAL, 

5th February 1903. 

R. LL. JONES, 
Deputy lJirector. 

OHARLES P. BUTLER, 
.Ag. JJirector, Rodailr:anal and Madras Observatories. 
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Appendix I. 
KODA.IK.ANAL Observatory seismologioal records. 

Date. I CO~lllen('elllentt I a.M_T. 

1902. 

1 January 1 

2 

3 

-4 

" 
" 
" 

4 .. 

11 ._ 

12 __ 

~ ,,24-25 

6 " 

7 " 

8 
" 

29 

30 _. , 
I 

31 _. , 

9 February 5 .. 

10 

11 

12 

-13 

14 

16 

" 

" 

" 
" 
" 

16 :March 

17 " 
18 

19 

20 

21 

" 

" 

23 April 

115 

2ft 

'27 

28 

29 

30 

II 

" 

" 

" 
" 
" 

" 

9 .. 

9 

13 

15 

l7 .. i 
25 ._ I 

6 _. 

12 .. 

22 .. 

28 

28 .. 

28 ._ 

28 .. 

7 .. 

12 

17 

19 .. 

21 .. 

23 

29 

30 •• 

I 

1I. M, 

6 43'7 

3 44'5 

5 06'7 

22 14'5 

23 37'9 

1 43'9 

14 10-6 

1 1i9'5 

5 67'5 

7 57-5 

9 47'6 

21 39'0 

1 07'7 

15 43'6 

19 43'0 

16 28'4 

23 92'4 

6 16'3 

9 40·5 

13 54'9 } 
14 13-9 

14. 53-4 

13 19'3 

18 63'5 

20 19'0 

2 39'0 

17 40'2 

5 34'0 

3 46'61 
3 49'7 
6 06'2 
6 13-4) 

14 16'6 
18'6 

Maxima, 
G.M.T. 

1I. 

6 

3 

5 

22 

23 

1 
2 

14 

2 

6 

18'1 
23':.1 

45'0 

06'9 

34'9 
49'4 

48'9 

58'3 
06'2 

19'9 
47-0 

01'0 
26'7 
28-S 

00-6 

8 00·5 
32-3 

10 31-S 
11 09-3 

10 02'6 

21 45-1 

9 69'5 

15 20'0 
23'1 
26'2 

13 20'0 

3 00'4 
06'7 
10'S 
47'2 
62'3 

17 57'4 

l\Iu. 

1'0 
1'3 

0-5 
0'7 

1'0 

O-S 
0'8 

1-0 
2'0 

0'5 
0'5 
0'6 

O'S 

0"5 
1'2 

0'3 
0'4 

0'5 

0'3 

0'5 

1'5 
1'3 
1'3 

0-6 

2'0 

O'S 
0'5 
0-5 
0-4 
0-5 

1-0 

l{eraarkB. 

! SECONns./ 

0'5 I 

0'7 11 

H. ~I. 

"2 31 

02 

P _ '1'e. 29m. 

Slight. 

I Do. 

0'2 II} 
O·g 

\ 

1 10 

0'7 I 
I 

1 40 (r) P. 1'a. 10m. 

0'4 :1 0 57 
0'4 J 

0'5 11 "0 
1'0 ! J 1 -

0'2 
0'2 
0'2 

0'4 

0'3 
O'S 

0'2 
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I 
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i I ~~idf)nill!!; of lim. 

Il:ihght. 

I Widening of line. 

I 
I 

SiDglf' Illarks. 

I p. Ts. 7~m. 

! Dislocation to W. Earlh 
IIUo.kc felt and IlPal'd_ 

Widening of line. 
Earthqnake felt at 
SllXlla and strongly at 
Srinagar, 

Gl1atemala earth(luake. 

P. Ta. 10m. 

Slight. 

? Single marks. 

Do_ 

---_.-.. ----= 
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KodaikanalObservatory seismological records-cont. 

No·1 Date. I Commencement, I Maxima, Amplitude. 

1 
Duration. .Remarks. G.Y.T. G.M.T. 

----~--- -------~-- ---~----

No record May 'd. 911. 30m. to May 9il. 9h. 25m. 

I 1902. H. M. H. l\I. MM. SECONDS. H. u. 

31 May 12 14 12'1 14 13'9 0'5 0'3 0 05 

34 25 17 30'8 0 20 Slight. 

35 
" 

26 8 56'4 \} 01'7 0'8 0'3 0 12 

36 " 
'31 4 54'4 4 54'4, 1'0 0'4, 0 05 Single. 

37 June 4 12 41'0 Slight. 

38 
" 

6 18 47'2 18 47'8 1'0 0'5 } 0 08 49'4 O'S 0'3 

39 
" 

11 6 42'1 6 47'3 1'0 0'5 } 0 40 P. Ts. 4m. 51'4 0'6 O'S 

40 
" 

16 1 46'2 1 47'2 0'8 0'4 0 15 Felt a.t Na.ini. 

I 
I 

Tal. 

421 " 15 22 52'4 23 02'S 0'5 0'2 0 12 

I Slight. 46 
" 

28 14 29'8 I (-) i-) (-) 0 20 
I ---- --- -------------~---

I Earthquake records. Koda.ikanal. 

-

No. Date. P.T. L.W. Remarks. 
commence- Commence- Maxima End, Maxima, Duration. ment ment G.Y.T. G.M.'l'. ~p]itnde. 

i G.Y.T. G.M.T. 

1902. H. M. H. n, H. M. H. M. MM. IIEC. ll. M. 

49 July 5 .. 15 31'S 15 35'4 16 37'0 15 46'0 0'4 0'3 0 16 

50 " 6 .. 13 27-7 14 OS'7 14 11·g 15 34'0 0'6 0'3 2 06 

51 " 
\} .. 3 48'S 3 55'S 3 56'7 4 14'2 1-2 0'6 0 26 Bunder Abbas 

earthq uake. 

5:! 
" 

19 .. .. 13 23'1 .. .. ., 0 06 Slight. 

53 " 
19 .. .. 17 2&'7 17 27'2 ., 0'6 0'2 0 06 

54 Aug. 2 .. .. 23 41'0 .. .. . . 0 03 Very slight. 

54A 
" 

3 .. .. 2 00'5 .. .. . .. 0 03 Do, 

55 ., 
17 07'7 17 11'8 17 12'0 ? 0'3 0'2 P \ " 

u .. 
I 

56 
" 7 .. 12 00'7 12 07'0 12 07'9 · , 0-7 0'3 .. 

11'1 12 19'9 1'0 05 0 19 

57 " 
12 ., '. 4 05'S \ · . .. ' .. Slight. 

58 " 
21 ., 11 30'7 11 34'6 11 35'0 12 09-0 0'6 0-3 0 38 Many small 

maxima. 

59 " 
22 ,- 3 048 3 09'9 3 14'0 , . 11'0 4'9 .. 

16'6 to 3 26' 4 off the scale at intervals. 
I 

39·5 6 45'0 I 8'0 3'9 3 40 Kashga.r earth-

I quake, 

<60 23 , . .. 13 13'1 I .. , . Widening of line. 
" .. · . I 

14 06'8 
" .. 0 03 I 

61 
" 

24 .. 1 41'1 2 03'7 2 04,08 2 21'2 '2'6 1'l 0 40 

62 " 29 .. .. 15 20'2 15 21<2 15 27'4 0'5 0'2 0 07 

. '-



- - - - -~-

No. Date. 

1902. 

63 Aug. 30 .. 
64 Sept. 6 

" 

65 " 
16 .. 

66 " 
18 .. 

67 " 
19 .. 

68 " 
20 .. 

69 " 
22 .. 

70 " 
22 .. 

71 " 
23 .. 

72 Oct. 6 .. 

73 Nov_ 1 .. 
74 " 4 .. 

75 . , 11 .. 
76 ), 13 .. 

77 " 
15 .. 

78 " 
20 - .. 

79 " 
21 .. 

80 Dec. 13 .. 
81 " 13 ., 

82 
" 

16 .. 

83 " 
-IS .. 

" 
19 .. 

84 
" 

21 .. 

86 
" 28 " 

- .- "--

10 

Kodaikanal Observatory seismological records-cont. 
Cc - -~- -- -- -- --- ------

Earthquake records. 

'P.T. L.W. 
commenoe- commence- Maxima End, 

ment ment G.l'LT. G.M.T. 
G.M.'f. G.M.T. , --._-----

.H. M. H. 1\(. H. M. I H. M. 

21 1i9'5 22 03'2 22 01i'7 

I 
22 59'5 

4 4"1 4 54'9 5 06'7 

.. 11 21'4 11 22·5 11 U'9 

.. 19 06'9 19 08'0 19 11'0 

.. Ii 01'2 5 02'8 
I 

.. 
29-7 f> 48'0 

6 {0'5 II 43'1 6 48'1 6 58'5 

1 57'5 2 0'68 2 ~2'8 3 56'5 

10 17'1 10 19'2 
" 

20 39'0 21 38'0 ? 21 46'2 22 47-0 

? ? 8 4&'0 p I 10 00'2 

.. .. 9 41'0 .. 

.. 11 44'0 11 45'5 .. 
47"5 .. 

492 12 23'5 

.. 18 46-:2 .. 

.. 8 05'4 .. 

.. 9 69'8 .. 
10 10'2 .. 

.. 20 50'9 20 50'9 .. 
59'5 21 40'5 

7 10'0 7 I7'8 7 33'3 8 01'8 

.. 9 19'5 .. 
17 11'';' 17 16'S 17 16'S .. 

20'4 17 1i2'1 

6 1S'8 5 2&'5 Ij 23'5 .. 

26'0 6 11'7 

17 20'8 .. 
20 12'7 ,. 

U 
45'1 } 59'4 .. I .. 
16'3 .. 
357 

.. .. 0 B'N . . 

2 01'0 2 04-S 2 OS'S .. 
10-S 2 17'2 

. --

c~ __ =- _ . __ ___ 

Kollaikanal. 

Remar ks. -
Maxima Duration. Amplitude. 

------ -------- ------------ " 
c_ 

I 
MM • SEC. r 

H. 

8·0 3'8 1 

0'5 0'2 0 

0'3 0'2 0 

0'3 0·2 0 

11'2 5'6 

9'5 5-1 0 

0'4 0'2 0 

1'0 0'6 1 

0'2 0 

1-1 0'7 2 

2'0 f 

I 

.. 
1-5 0'8 

4'5 2'4 

2'0 1'1 0 

.. 
0'1i 0'3 

.. 

.. 0 

.. 
(h5 0'2 0 

(1'75 0'4- I 0 

.' 
1'2 0'6 

2'0 1"1 j 0 

2'5 1'1 

1'0 0'5 0 

.. I 
" 

.. 

.. , 

0'75 0'4 

1'75 O·g 0 

~I. I 
00 

23 

13 

04 

.. 
47 

18 

59 

10 

08 

? 

.. 

. . 

.. 

39'5 

.. 

.. 

.. 
10'4 

, . 
49'6 

51'8 

.. 

.. 
4Q04 

.. 

52'9 

.. 

.. 

.. { 

.. 
r 
I .. I 

16'2 i 
I 
L 

! 

Earthquak e r 

Felt in Sri nagar. -

lIany smal 
maxima. 

New sheet started 
9 hour 26 
minutes. ~hi,,------ . 

ke earthqua 
damaged the 
Chitra.! f art. 

Widening of line. 

Sudden d isturb
o .P. ance .. N 

T. S. 

Widening of line. 

Do. 
gated). 

(elon-

Widening of linf:!, 

Andijan d estroy-
18 ed by thO 

earthqlla ke. 

Marks exactly 
a hour similar t 

marks. 

Widening alline . 

Oontinuou 
dulating 

un
up

f earth 
an and 
g dis-

heavalo 
in Andij 
adjainin 
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Appendix V. 
KODAIK.ANA.L OBSERVA.TORy.-Number of days in each m.onth on which the Nilgiris 

were visible. 

January 
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M.onth. j Very clear~ --r Visible. 
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-------~- - --
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Total. 
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;, 
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.. I 4 12 a I!! 
I i-------------1------ -------.-- ~'- ---._ 
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=====",' --- --- ~ ~----~-
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Appendix VII. 
ABST1!ACT of the mean meteorological condition of Madras ill 1902 compared with tho 

average of past years. 

Mean values 01 

Reduced atmospheric preasure •• 

Temperature of air 

Do. of evaporation 

Perceutage of humidity 

Greatest solar heat in vacuo 

Ma.ximum in sha.de 

Minimum in shade 

Do. on grass 

Rainfall sinoe January 1st on 103 days 

-General dire(ltion of wind 

Dltily velocity in miles •• 

Percenta ge of clear sky ., 

Do. of bright sunshine •• 

1902. 
I _. __ .. .l... ... ____ __ 

~9'87fi 

82'0 

76'0 

76 

13i.i·S 

91'0 

7i.i·4 

73'li 

54'44 

~.~. 

lSl 

46 

.. I 45'0 

: Dim-raut'l) from I A,·prage. 

0'011 .-tbt)\'p. 211'864 

O·~ " &1'1 

H " 
74'[, 

4 
" 7'i 

3'~ }Jl'l()\\·. 1:111'7 

(t'2 11110,\'(-. (10'8 

0'7 " 14.'1 

hl i'H.l 

£.~:.! 4tH);,? 

k:iilllltl at. l:'i. r:. 
10 "£'10\\ • 171 

& Iil 

1:1'4 r.IN 
_R __ '_~ ____ • ______ R"~ ___ ., _ 

'"-

DURATION and quantity of the wind from different pointll. 

-.--I;:~~:-.i--=M"-'i1'-'es=. =:==F=-r"'o:::'m=~I-=H::::O=:-"'~:=rI~~=-'-'il-=e:'""~-=;-. _~~~:~_o.c I~onr~-'-- ~;~~~ -~_~-_~~~;~~. J~~~IQ 1'~.~~~,~:_ 

\ 

From 

I 
North 

N. byE. 

N.N.E. 

N.E. by N ... 

N.E. 

N.E. by E. 

E.N.E. 

E.byN. 

144 I 
273 

229 

382 

376 

446 

253 

451 

1,174 East 

1,682 E. by S. 

1,727 E.SE. 

2,636 S.E. by E. 

2,507 S.E. 

2,680 S.E. by S. 

1,452 S.S.E. 

2,299 S. by E. 

294 

411 

210 

481 

193 

896 i 

I 
1,\159 South •. I 
1,859 S. by W .•• 

1,214 S.S.W. 

2,4-54 i S.W. hy S. I 

1,149 S.W. ..I 
7,334 S.\V. 1:,v w.i 
4,761 I \V.s.,,; ... 
3,5421 \V. l1y S .•• 

================-=----===-=, ::"-., 

183: 1,371 W.'ht. 

:.laO 1,1l87 \y, I<y N ... 

21:.! i 1,il83 W.N W •.. 
i 

266, 1,89'1 X.W.l,y W. 

148 ~ 1,007 ~. W. 

240, 1,703 .N. W. l,.\· X. 
: 

1,833 N. X. W ••.. 

2,212 N. loy W ... 

140 

a07 

118 

67 

'1 

70 

110 

1,239 

338 

114 

336 

There were 131 calm hours during the year. The resulta.nt corresponding to tile ahove 
numbers is represented by a S.B. wind, blowing with a uniform daily "elocity of 47 milC'ti. 
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Appendix XI. 
MADRAS O:aSEltVATORY.-"Vind, cloud, bright sunshine and evaporation. 

--~--- ,-- -- -----
-_.- - 7~ =,.=. =.-;,;c. ·o...-o..;·; ___ cc-·",,·,-,· co-;...· =-=..;-=-,=-c=="';....=-_~""-._---- --- -0=-=--= -- -- - -,----- --·-I~~~;: 

I 
Bright sunshine. of Olouds (0-10). evapora 

tion. ' 

----.-- --1---·-·-·-.-----:-1--'----- - --.-
\ 

Greatest 
Average number .Average 

8 H I 10 H 16 H 20 H Mean. lIer of hours I per 

Month. 

Velocity. Direction. 
I I day. in a day. 

I
, j' 1 day. 

_________ ~ __ ~------~--~---~--~~---L----I---

I".E. by E. I 2-6 .., I "6 ,., ,·s 7'7 I 

1902. 

.Tanuary , 

February 

March 

~pril .• 

lfay _. 

Jane .. 

July .. 

August 

September 

Uctober 

Noyemher 

115 

10! 

129 

178 

177 

69 

128 

98 

I I 

II

' E. by N. I 

1 

I B.E. 

S.S.E. 

S. byE. 

S.vr. 

s.w. 

s.w. 

s.w. 

2'2 

1'8 

4'3 

4'8 

6·5 

0'143 

1'6 8'6 1u-O 0'162 

1'0 76 0'191 

g'l 2'2 8'2 0'270 

3-3 2-7 

0'0 0'298 

6'6 3'7 

(}'7 3'S 0'160 "I GO I E. by N. G'O 6'4 6'_4 3-5 1i'3 4'5 I !}l I 0-148 

142 I N.E. by N. .5'9 6'6 I 6'3 6'1 6'0 I 3'6 I 8'0 0'153 

Decamper 
, I I ! .. _1~I~b~' !'. _6~ __ 6~ __ o~ __ .j~ ~5~1 __ ;l'2 I __ '~I~:' 

47 I S.E. I 4', 0'0 4'7 3'9 4'G I 5'5 I .. I .. Annual .. 
_' I I I 
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