Report on the Kodaikanal and Madras Observatories for 1900-1901.

The Kodaikinal Observatory.

1. Staff.~The staff remained throughout the year as recorded in last report
except that the post of writer was filled in September by the provisional
appointment of L. N, Krishnaswami.

The Director was absent for three months on privilege leave, and his place
was taken by Lieutenant H. Wood, R.E,, of the Survey of India. The first and
second assistants were also absent on privilege leave for two months nineteen
days and two months respectively.

During the year Government sanctioned a change in the menial staff
by which the two menial assistants will be replaced by a bookbinder and a
bookbinder’s boy, but it has not yet been found possible to obtain a suitable
bookbinder for the post.’

2. Buildings and " Instruments~Work on the buildings progressed very
slowly during the first nine months of the year. In October the work was
transferred from the Consulting Architect to the Government of Madras to the
Executive Engineer, Madura District, but it was some time before he was
able to take the work fairly in hand.

The erection of the spectrograph tube was carried out most satisfactorily
by Lieutenant Wood, R.E. This was a work of considerable difficulty, as the
tube consisted of short length of drain pipes varying in diameter from 2 feet
to 8 inches. These had to be fitted with diaphragms and placed so that the
axis pointed exactly to the pole. S

By the close of the year work on the main building was nearly completed
with the following exceptions :—

(2) The siderostat pier,

(6) Water-supply to the dark room,

(¢) Rendering the dark room and spectrograph room thoroughly light«
tight.

The spectrograph room was in the hands of the workmen till almost the
close of the year, but during the last-few days the instrument was erected and
is now in working order, though not in perfect adjustment. Such work as
has been done has been carried on under great difficulties owing to the tempoe
rary nature of the arrangements for protecting the siderostat and lens and to
the amount of dust caused by the work still going on close to the instruments,

The transit room has been begun and the walls are about half built. The
erection of the anemometer tower is not yet begun.

The two equatorials are both in working order and a small grating spec-
troscope belonging to the Director has been fitted to the Cooke equatorial
for use till such time as the large spectrograph can be brought into full work.

A mean-time chronometer, Kullberg No. 6299, which was purchased for
use in the Vizagapatam Observatory was sent to the observatory in January
and has proved an excellent time-keeper,
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Two Dines’ pressure tube anemot'neters, one of the rzcordmg f?rréx elt)x:i
one of the sight indicating and maximum form have also been ;ecewie,c o
have notyet been set up as the anemqmeter tower has not y(e:t eﬁ*n eM'chie:
At the same time an electrical recording anemometer by Casella ( ' icl
Smith’s pattern) was received, and this has been erected on a temporary staging

i lar use.
. Iiloul}%llhatr:l'lltoaresg;ar Calotimeter of the form recently described by Dr. J. Y.
Buchanan was received, which has. been kindly le1:1t to the observatory by Dr.
Buchanan. It is very easy to use and promises to give valuable results. L

Two photo-theodolites for cloud measurements have :also been obtaine
from the Meteorological Office, but they require some repairs before they can
ke brzl;%:lt lllztso E::n decided that one of the base observato.ries connected with
the Magnetic Survey shall be placed at Kodaikénal, Captam_ H: A. D. Fras.er,
R.E., visited the observatory in February and selected a stte.m consultation
with the Director. The excavation for the underground bulldll-‘)g was fa.t once
begun and is far advanced. A considerable part of the material required for
the building bas also been collected. .

3. Observations and Reductions— (z)Astronomical.—Observations on t}.le
sun were carried on only occasionally till the middle of March when systematic
daily observations were begun, The absence of spots and the remarkable
uniformity of the sun’s surface up to the close of the year were the most marked
features brought out by these observations. It is, however, worth noting tha.t-on
almost every day, even though the sky was not free from clouds, the definition
of the sun was excellent up to atleast 11 o'clock. On some days, with a
strong wind blowing, the sun’s limb was as sharp and steady as that of the
moon on a good night, while the details of the surface markings were very clear.

A watch was kept for the Leonids on November 15, 16 and 17, but the
weather was unfavourable and only a very small number of meteors were seen.

Comet Giacobini was looked for on the evening of December 26th, and in
spite of the strong moonlight was found. It was, however, too faint to permit
of useful measures being made with a 6-inch telescope.

At the time of the discovery of Nova Persei the Director was unfortunately
absent in Madras, and it was not till March #th, that any observations on it could
be made. During the following ten days a number of observations were made.

Sextant observations for rating the clocks and chronometers are made twice
a week. The rates of the clocks and chronometers have remained very satisfac-
tory throughout the year.

() Actinometrical Observations.~Observations with Balfour Stewart’s
Actinometer were made on 56 days during the year. On 17 days complete sets
were obtained. These consist of double observations two hours before apparent
noon, at noon, and two hours after noon. The sun’s altitude for the time of
each observation has been computed. A few preliminary observations with
Buchanan's Solar Calorimeter were also made.

(¢) Meteorological Observations.—Eye observations of the barometer, the
wet and dry bulb thermometers, the wind direction and speed, and of clouds
and rainfall are taken three times a day (8h, 1oh and 16h) both at
Kodaikdnal and at Periyakulam, where one of the assistants is stationed. Sun
maximum and grass minimum thermometers are now in use at both places.
Continuous records of pressure have been taken at Kodaik4dnal since 6th
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May 1899, and at Periyakulam since 1st March 1go1, with Richard barge
graphs. Continuous records of temperature (wet and dry bulb) have been
taken at Kodaikdnal since 1st January 1gor, and at Periyakulam since 1st
March 1901, with Richard thermographs. Records of bright sunshine are
made at Kodaikdnal with a Whipple-Casella sunshine recorder. Rainfall
is also recorded by an electrically recording rain gauge, and wind velocity
with an electrically recording anemometer. '

All observations are at once tabulated and reduced, and monthly returns of
the 8h and of the 1oh and 16h observations are sent to the Meteorclogical
Office.

The height above the sea level of the cistern of the Periyakulam barometer
has not yet been ascertained, so that the readings cannot be'reduced to sea level,
A comparison between the barometer readings at Kodaik4nal and Periyakulam
gives a difference of level of about 6,730 feet. Assuming the height above sea
level of the Kodaikdnal barometer to be 7,688 feet, the height of the Periyakulam
barometer would be 938 feet. A comparison with the barometer readings at
Madura, distant about 40 miles, gives the height above sea level as 934 feet
which is probably within 1o feet of the true height.

Observations of the visibility of the Nilgiris, distant about 8o miles, were
continued on the same plan as last year. The result is given in the following
table :—

Moath. Very clear. | Visible, Just visivle, nggﬁ;" ToraL.
1900
April . . . . . 1 3 4 2 10
May . . . . . o 1 5 ) 6
June . . . e . 1 2 3 E 7
July . . . . e 3 8 o 4 15
August . . . . . 2 3 1 10 6
September . . . 3 13 4 6 26
October . . . . . 4 2 1 14
November s e . . 4 6 I 6 1 7
December . . . 7 11 | 2 21
1gol.
January . . . e aE 5 6 10 ° 21
February . . . . . 3 6 9 X 17
March . . . . . 6 7 7 1 3 33

It may be noted thatnot infrequently these hills are clearly visible by moon-
light. Over the whole of South India, last year was, in many respects, an
abnormal one and, it seems certain that during a considerable part of the year
the cloud proportion was higher than usual, Hence the table showing the distri-
bution of bright sunshine (Appendix II.) cannot be taken as giving the normal
values. Still it is of interest as showing that even in the cloudiest months there
is alarge proportion of sunshine in the forenoon hours. The sunshine statis-
tics are given for apparent time, not for megan time, The record towards sunset
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is, at certain seasons, interfered with by hills. There were only 17 days in
the year on which no bright sunshine was recorded, but there were 33 other days
on which the duration of bright sunshine was less than an hour. A summary
of the chief meteorological results is given in the appendix.

(d) Earthguake Records—The seismograph bas been in working order
throughout the year and has, on the whole, given far less trouble than in previ-
ous years, Copies of the records have been sent half-yearly to Professor Milne,
A list of the chief shocks recorded during the year is given in Appendix IV,

Library.—~The new bookcase referred to in last report was erected and
the books have now been arranged in such a way that they can be easily
consulted. ’

The number of books and pamphlets presented to the library during the
year exceeded 3oo. These included a complete set, up to date, of the
Geographical Journal, presented by the Royal Geographical Saciety. The
number of volumes purchased, not including periodicals, was 15.

General.—The Director General of Indian Observatories visited Kodai-
k4nal in January, arriving on the 1oth and leaving again on the 14th.

The Director inspected the Madras Observator y in February.

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

Staff.—There was no change in the staff during the year and the distri.
bution of work was the same as in the last year.

2. Astronomical Qbservations and Reductions.—The observations for the
the time determination were carried on as usual. Three hundred and nine«
teen observations of equatorial stars, 69 of azimuth stars and 83 determinations of
level and collimation were made during the year.

3. Meteorological Observations,— The meteorological registers were maine
tained as in former years. No instrument was replaced during the year.

4. Time Service.—The time service was continued as usual. The time
gun at Fort St. George failed on 22 occasions out of 730, giving a percentage
of success of 97'0 against g6'o for last year. The time-ball at the Port Office
failed at 1 P.M. on one day, but it was correctly dropped at 2.P.M. The 4 P.M.
signal was received at the Central Telegraph Office on every day during the

year. The following table shows all the failures and their causes so far as these
could be ascertained : —

Month and date. Signal, Fault. Cause.
1goo April 10 §pM.gun o {Failed °, . o | Defect in the firing apparatus.
12 Do. . . Do. . . « | Unknown.
13|Noongun . .} Do’ o o . Do,
. May 2 Do. . . Do . . + | Weight did not drop.
5|8pM.gun . ,| Do. . . . Do.
17 | Time-ball . + | Failed 1 p.M., dropped
July 4/8PM.gun ., infég‘ « « o |Gunnerabsent.
August 11 { Noon gun «} Do. . » . Deo.




Month and date. Signal. Fault. - Cause.
August 13 |8pM.gun . | Failed , . « | Wire broke.
September 10 Do. . o/ Do . + | Tube missed fire.

12 | Noongun . o/ Do. . . « | Tube failed.

16 Do. . o/ Do . . « | Weight did not drop.
October 24 Do. . «] Do . . « | Tube failed.
November 19 |8PM.gun .| Do. . . . Do.

27 Do. . «! Do. . . . Do.
December 12 Do. . o« Do. . « | Gunner absent.

1901 February 8 | Noongun . of Do . . Do.

25 | 8 2.M.gun . « | Fired before time .| By accident.

March 3 Do. . o| Failed , . . | Apparatus out of gear,
Do. . o Do . . . | Tube failed.
19 | Noongun . .| Do. . . | Gunner absent,
20 Do. . «| Do. . . . Do.

28 (8 pM.gun .

Fired before time .| Weight slipped.

It was mentioned in the previous report that the old firing apparatus
was replaced by a new one. The new one has worked satisfactorily and an
examination of the old one showed that the insulation had broken down sufficiently
to account for its uncertain behaviour at the end of last year.

5. Daily weather telegrams and special storm observations.—Daily weather
.messages have, as usual, been sent to Simla, Calcutta and - Bombay., Observa-
tions of 10 and 16 hours were reduced and sent to the Meteorological Office,
Calcutta. ~ '

Special storm observations were supplied to the Meteorological Reporter,
Bengal, on six occasions, #:5., 27th July, 2gth July to 1st August, roth to 13th
September, srd to 5th October, 23rd to 24th October, and 2nd November.
Hourly observations were taken during the storm of the 23rd and 24th October
1go0.

Observations of the clouds and those of the evaporometer were continued.

6. Instruments—The sidereal clock by Haswall, the mean-time chronome-
ter by J. Carter, and the clock work of the Thermograph were cleaned by
Messes. P. Orr and Sons, Madras. The condition of working of most of the
instruments has been satisfactory. \

7. Repairs.—Certain repairs to the Deputy Director’s quarters were carried
out during the year.

8. The following summary of the chief features of the meteorology of
Madras for the year 1900 was published in the Fort St George Gaseéte.

Pressure was above the average for March, April, May, September, October,
and December, and below the average for the other six months, The mean pres-
sure for the day was lowest on 13th June, 29°515 inches, and highest on 22nd
December, 30°129 inches.

Temperature was above the average for every month except April, when it
was equal to the average. The highest shade temperature was 109'8°F. on the
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3rd June and the lowest 62°2° F. on the 2nd January. The excess was greatest
in August, for which month it averaged 3°3° F.

Humidity was below the average in June and August and above the average
in all the other months. Humidity was lowest on the 12th July, when it averaged
31,

Rainfall was below the average in all months except April, when it was 2'47
inches in excess, and September, when it was 0'83 inch in excess. The deficiency
in October was comparatively small ; in November it was large~——over 10 inches.
The heaviest fall in one day was 2'92. inches on the 23rd October. The
deficiency for the whole year was 20'0g inches.

Wind was most abnormal in direction in February, when it was three points
more southerly than usual. Velocity was highest in August, 22 miles per day
above the average.

Sunshine was below normal in all months except in August, when it was 6'8
per cent higher than usual and in October, when it was about normal.

Storms.—A small storm formed in the southwest of the Bay on the z2nd of
October and moved almost directly towards Madras. It crossed the coast a
little to the north of Madras on the morning of the 24th. It was a storm of
moderate severity and filled up rapidly after crossing the coast.

The most remarkable month was August, when temperature and wind velo-
city were much higher than usual, and the air drier. During that month the
monsoon across the West Coast was stronger than usual, and was giving heavy
rain over the greater part of Northern India. As usual, under these conditions,

the south received very little rain, and hence the excessive temperature conditions
and low humidities at Madras.

C. MICHIE SMITH,

KODAIERANAL, }
Director, Kodatkdnal and Madras Observatories.

The 7tk May 1901,
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Appendix IV.

Commence- .
No. Date. Gl?lf/?.tT. éf"{,l‘.m.}_ Mm, Seconds. Duration. REMARKS.
1900, H. M.
2 April 24| 23 2ar 23 28 2'0 .
7 P 3 9 3 a8 s } 0 305
30 | May 0 o 380 1 28 0'75 r 8 Many small shocks.
3t 0 2 168 2 490 10 e 1 o | Slight motion visible till 6h, gom.
34 | June 1 9 244 o e e o Small single mark,
35 6 8 38'4 Y o5 " e Ditto.
39 20 3 400 vor voe e Thickening of line.
40 31 8 o7 - Ditto.
41 21| 16 123 »er e ves e Ditto.
45 | July - 13 104 13 104 0’5 036 o 2 {NoP.Ts
49 14 4 oJo 4 206 025 018
~ 542 o4 029
5 3o 025 18 o 34
8y 02 015
123 o'z 0'15
50 15 2 514 2 514 06 044 "
51 16 7 198 7 300 0’3 022 o 17
350 oz 015
53 16| 14 200 14 202 vor " 6 40 Many small but well-marked
movements.
59 18| 14 452 14 537 0'5 036 o 11
6o 18 18 506 19 24 o5 036 0 10
64 21 4 544 3 590 10 063 1 22
69 | Aug. 3 348 - v - o Boom swung off scale, appa.
1ently large oscillation for 8m,
70 11 10 39'0 " e e s Very Slight-
7t 14} 5 o2 " v 1 o | Several small movements.
78 | Sept. 17| 22 69 22 176 10 0’54
462 o'75 0'41 1 31
514 075 041
8o | Oct. 71 21 212 21 430 0’5 0'31
544 o'5 see b S Well marked though small.
22 066 o'y
81 8 9 165 10 I30 I 063 o 57
8 . . .
2 9f 13 46 | 13 ;gg g ggi 2 35 |P.Ts 32m.
83 10 3 230 3 290 4 2'51 o 50 |Time slightly uncertain—clock
driving badly.
84 18] 16 462 | 16 462 o5 027 o 23
85 18] 18 483 18 490 1 0'54 o
86 22} 23 360 23 585 o5 et o
88 35| 23 3590 " - . 1 Displacements with oscillation
total displacements 1xmm.
89 26 23'8 4 238 o's e o 2
91 20 6 410 7 17 10 0’48 o 24 Venezuela earthquake.
9z e 9 340 10 236 o's
:gg 8.? 024 1 11 Ditto.
360 o5
92A “ 14 340 " o e I 5 Ircegular disturbances.
93 30 8 204 g 69 20 1'08
o8 e 152 1’0 054 I 2 |p.Ts 36m.
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Commence- .
No, Date. G?ﬁ;t'r. é‘f‘ﬁ?‘%_ Mm. Seconds, Duration. Remarks,
1900. H. M. .
g4 | Oct.” 30| 10 387 o oo v o 6 | Very slight.
o5 - 11 452 - o5 voe o 8
96 v | 13 286 | 13 318 rs o8t o 16
o8 | Nov. 3| 14 142 e 1 12 |P Irregular movements.
I8 142 18 152 o'5 .
Ico 9 4 480 pe } 0’3t o 35
102 11 4 293 4 329 I'o 0'68 o 10 P. Ts. 2m.
T 18 1 297 I I'02
103 12 3 369 o-g o_g 4 } 1 5 |P. Ts gim.
104 16| 2T 230 21 207 40 2'51
380 I'o 063 I 9 P. Ts. 10m.
468 10 063
1 18 T 15 1 153 (]
05 5'5 s o o } o 21
to7 19 44 19 54 o5 e o 6
108 22 190 22 216 o5 e o 9
we | 23 216 | 23 216 o
o9 3 325 O'g } er o I3
110 20| 8 120 o Displacement W.
20 8 451 e " e Displacement E.
g 210 0'2
137 21 5 202 5 202 o-zg } " o 10
116 23 4 11t 4 133 o5 - o 14
20 136 20 400 o 031
117 23 3 pi I_g 0%3 } o 57
52 X 22 2 22 350 o'5 0'24
4+ | Dec 3 35 Bs o 4 } o 55
6 121 6 173 o'5 o'z
129 4 286 I'o o4g } o 36
430 o' 024
130 4] 8 131 8 173 o'5 0'24 o 6
137 71 1 131 I 131 o5 0'24 °c 5 ?
152 21| 16 256 | 16 260 o5 024 o 12
153 21{ 17 28 17 of9 02§ o 8
155 21| 18 214 18 297 0’5 e o I2
57 23] 23 70 . o o 5 |Veryshght
o 24| 14 242 14 282 0’5 027 o
o1 24| 17 364 | 17 364 o5 }
o 13
46'5 o5 we
62 2 15 5 319 30 1'62
o I aro 40 216 |} T 49 [P.Ts,om.
16 2 19 262 19 262 0'5 0’2
5 i e s 002 0'2§ ...7 } o 38
¥65 30{ 15 31°4 15 32° 0’5 027
572 o5 } o 36
16 44 o'5
1 190I,
2 |Jan, 7 1 577 o5 '3
2 03 075 04 1 24 |P.Ts,45m.
59 10 o's
3 8! 19 51 20 63 o5 03 o 29
16 | Feb. 15 8 o9 8 104 o5 03
24 8 o7 ] o 43 [P.Ts, xm.
36°6 o5 0'3




No. Date, co',nn?:: ces élloﬁm; Mm., Seconds. Duration. REMARKS,
G. M. T "
1901, H. M.
26 | Mar. 6 16 449 o' 0’3
ar, 4| 16 355 5o og o3 } o 30
51T 025 o2
29 15 3 59 3 33 o75 o5 o 57 P. Ts., 24m.
1 6 8 12 193 1'0 1
8 ! 12 5 204 o7s o5 } 1 4 P: Ts., 35m. Felt at Zanzibar.
349 075 o5
32 19 o 108 o 123 125 o8 o 47
33 I9 | 20 430 a1 38 0'25 o3 o 33
34 23| 15 18 15 28 0§ 03 o 12
35 25| 11 2066 11 318 o5 03 o 10 P Ts., 4m.
36 25| 22 587 22 sg'g 10 06 }
23 1 075 0’4 o 32
23 89 75 04
38 |Apnl s| 23 407 23 5v0 1o o6
o 146. 7 4'0 2'3
103 45 2
216 30 19 I 5o P. Ts., 3om.
27°3 2'0 13
314 o5 o9
39 6] 21 163 21 173 o5 0'3 o 52 Well marked, though small.
40 7 3 3ro 4 43 o5 0'3
197 1'0 o7 2 o
295 o5 03
5 73 io 07
42 11| 31 583 oo e 0 4 | Widening of line.
43 15 17 402 17  44'S 10 o6 o 7
A4 16| 17 187 e Widening of line.
45 18 3 187 3 3573 075 o4
394 ro o5 o 37 P. Ts., 16m.
456 o5 o3
46 19 | 11 142 I 142 0’5 o }
441 rs o I 20
12 317 o5 03

Abstract of the mean meieorological conditions of Madvas in the year 1900,

Appendix V.

compared with the averages

of past years.

Mean Values of 5900, Difference f1om Average,

Reduced atmospheric pressure . . . . . . . . 29 8}'3 0006 above 29 567
Temperatweofair » . . . o v e e 825 ra do. 811
Do.  ofevaporation . . , e 4., 762 7 do 745
Percentage of humidity . . . . . . . . . 74 2 do. 72
Greatest solar heat in vacuo . . . . . . 139?2 55 below. 135'7
Maximum in shade . . . . , [ ., | . or'8 Io above 008
Minimum in shade . . . . . . . . . . 75?4 ° 7 do. '72 7
Do. on grass , . . . . . . . . . 73?6 17 do 7?9
Rainfall since January 1ston 87 days . e e e e 2893 2009 below 49 02
General dicection of wind , . . . . e . . S.E. Same as S.E.
Daily velocity inmiless ., o+ . . « e .t 161 10  below 17X
Peicentage of clear sky . . . . . . . . . 53 2 above 5%
Do. of bright sunshine . . . . . . 547 63 below 610
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WIND RESULTANT, Croubs (o-10). suzféfxfsz. Azlwlfz:r?gf *
MonNTH, Greatest
Velocity | Direction 8h, 1oh. 164, 20h, Mean. Q:: aa;lg; hf:ﬂ;",f, ::: ?-?

the day.
Miles. Pont. Hours. | Hours. Inch.
January . . 9o ENE 45 §8 32 17 38 81 9'7 0161
Februaty . . g6 SEbyE 2'5 3'0 1'3 0’4 18 9'7 102 '19.9
March . . 137 SEby S 2’5 28 o6 03 16 03 109 212
April . - 147 SE 58 52 40 2’5 4'4 7'2 104 ‘230
May., . . 198 SSE 38 3'7 28 18 30 77 9'8 *241
June, . . 112 { SWbyW 58 57 73 6o 62 46 9o *309
July . . 107 | SWbyw 73 77 88 65 77 33 10'5 *232
August . 112 | SWhby W 62 58 68 59 62z 60 il'o 283
September . . 78 | SWhbyS 72 65 7'11 43 63 46 102 ‘200
October . . 63 NE by E 52 6o 56 4z 53 66 104 101
November. . 127 | NEby N 56 66 57 43 56 55 102 137
Docember, . 157 NE 44 55 48 33 4's 6'5 9'r ‘153

Annual 41 SEby S 51 53 48 34 47 66
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