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KODAIKANAL AND MADRAS OBSERVATORIES,

IL—REPORT OF THE KODAIKANAL OBSERVATORY FOR
THE YEAR 1910.
Staff.—The staff of the Observatory on the 31st December 1910 was as
follows :—
Director . .o .o . Q. Michie Smith, ¢.r.z., B.Sc.

Assistant Director . .+ dJ. Evershed.

First Assistant . .. .. B. Sitarama Aiyar, B.A.

Second Assistant . . «+ G.Nagaraja Aiyar.

Third Assistant .. .. .. A.Y.Subrahmanya Aiysar, B.4.
Fourth Assistant .e «+ 5. Balasundaram Aiyar.
‘Writer . L. N. Krishnaswamy Aiyar,

Photogra.phic..glssista.r;t . .. R. Krishna Aiyar.

The Assistant Director was on privilege leave from May 20 to August 19.
The appointment of a temporary extra assistant was sanctioned for four months from
April 23, and Mr. T. K. Raghunatha Rao, B.a., was appointed to the post. His
services were retained as acting third assistant from August 19 to December 23
during the successive absences on privilege leave of the first, second, and third
assistants. The writer and the photographic assistant were on privilege leave from
July 27 to December 28.

The subordinate staff consists of a book-binder, a book-binder's boy, a mechanie,
five peons, a boy peon for the dark room, and two lascars.

2. Distribution of work.—The distribution of work amongst the staff was
the same as last year.

3. Bui.ld.ings and grounds,——]?lans and estimates have been prepared and
forwarded to the Government of India, for sanction, for the construction of a house
for the photographic assistant who has at present to live af a distance of three miles
from the Observatory.

There has been much delay in connection with the electric installation for the
Observatory, but a revised estimate has recently been sanctioned by the Governmens
of India and it is hoped that the work will be begun early in 1911.

About 1,000 young seedlings, chiefly pines, were planted during the year.
Those formerly planted have made remarkably good progress and if fire can be kept
out they will soon form a most valuable screen. The old fire lines have been
broadened and new ones cut. During the year fires from the outside have been
successfully warded off, but one fire lighted inside—evidently maliciously—destroyed
50 young trees before it could be extinguished.

4. Instruments.—The following are the principal instruments belonging to-
the Observatory, or in use, at the present time :—
Six-inch Cooke equatorial.
Six-ineh Lerebour and Secretan equatorial remonnted by Grubb with a five-inch Grubb
portrait lens of 86 inches foous attached.

Spectrograph I.—consisting of slit, collimator lenses of 4 and 7 feet focus, 2-inch parabolie
grating, and cemera tube without lens. Used in connection with an 11-inch polar
siderostat and 6-inch Grubb lens of 40 feet focus. :

A rhomb with ends cut at 45° mounted on a gradnated circle can be placed in front of
the slit 5o as to enable any part of the limb to be brought on to the slit.
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Spectrograph IL.—Spectrograph IT. has been dismantled, the grating is used in spectro~

raph I11.

‘Spgctr%graph II1.—consisting of slit provided with vertical and horizontal millimetre
seales for measuring position angles, and a reflecting device for rotating the sun’s
image, collimator lens of 210 c.m. focus, 6-inch Michelson grating, and camera lens -
of about 4 metres focus. The spectrograph is used with the 18-inch concave mirror.

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

An susiliary spectroheliograph attached to the above, made in the Observatory
workshop. '

Six-inch tfansit instrument and barrel chronograph, formerly the property of the
Survey of Indis.

Six-prism table spectroscope—Hilger.

Photoheliograph Dallmeyer No. 4.

Theodolite, six-inch —Cooke.

Sextant.

Evershed spectroscope with three prisms for prominence and sunspot work, by Hilger.

Mean time clock, Kullberg 6326.

Do. Sheltoxn.

Meoan time Chronometer, Kullberg 6299.

Sidereal chronometer, Kullberg 6134.

Tape chronograph, Fuess.

Micrometer for measuring spectrum photographs, Hilger.

Dividing engine, Cambridge Scientific Instrument Company, Limited.

Two Balfour Stewart actinometers.

Buchanan’s solar calorimeter.

Induction coil with necessary adjuncts.

Small polar siderostat.

Universal instrument.

Complete set of meteorological instruments, inelading Richard barograph and thermo-

raph, and wind recorders.

A high class serew outting turning lathe by Messrs. Cooke & Sons.

Angstrém Pyrheliometer.

An 18-inch concave mirror by Henry of Paris belonging to the Asgistant Director has
been. mounted in the spectrobeliograph room for general spectrum work and for
large scale photographs of sunspots.

Sanction having been obtained for sending home the 18-inch mirror of the
spectroheliograph fo be refigured, an application was made to the Joint Eelipse
Committee for the loan of a mirror. This was kindly granted and one of the eclipse
coolostats with a 16-inch mirror was sent out. This was used while the 18-inch
mirror was away, except for a short time when the celostat was fitted up for taking
photographs of Halley’s comet. During this time the 11-inch mirror belonging to

the 40-foot spectrograph was used. The 18-inch mirror was returned on September
27 greatly improved.

OBSERVATIONS.

(@) Sonar Prysics.

ad 5. The following table shows for each day the solar observations that were
er—
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Sorar Observations— A bstract.

i 1910.

i
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B 9 9 4 .a ] . 1 3 1 8 . .. 85
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D 80 28 81 30 31 24 27 ! 98 29 ! 29 28 30 345
E 29 28 31 30 31 24 27 26 28 l 27 2¢ 30 335

Though the year was one of heavy rainfall during the summer months it was
not unfavourable for solar observations in the morning hours, and there were only
ten days on which no observations were possible.

6. Photo ra._phs of the sun with the Dallmeyer photoheliograph were
taken on 345 days as against 332 in 1909. Even in June, when the defect was -
greatest, they were lost on only 6 days. Double exposures are taken twice a month
for determining the error of orientation of the photographs. The Greenwich
Observatory asked for only 2 solar negatives to complete its series and of these only
one could be supplied.

7. Observations of sunspots.—The sun is examined for spots and faculae
every morning when the weather permits. The sun’s image is projected on an
8-inch disc and the positions of spots and faculae are marked on it. The disecs
are prepared by the cyanotype process from the large scale drawings of Father
R. de Beaurepaire, as mentioned in last report.

8. Sun_spot‘spectra,,-—(a) Visual—~-This work is dome in accordance with
the suggestinns 1ssued by the committee of the International Union for Solar
Research. It includes the comparison of the spot spectrum with a standard map for -
the region 5210 to F., a detailed study of C and D,, and observations of varia-
tions in intensity of the following iron lines :—5383-58, 539734, 5404-36, 5405-99
5424-29, 5429-91, 544526, 5447-18, 4924-11, 5234:79, 5316-79 and 5535:06. This
work was possible on only 35 days owing to the small number of large spots visible
duoring the year.

(b) Photograpkic.—Studies in eonnection with the radial movement of the
gases over sunspots have been continued and a large number of photographs of spot
spectra have been obtained. Particular attention has been paid to the behaviour of
the C line of hydrogen and this line has been found to be almost always inclined over -
spots, the inclination being towards the violet on the side of the spot nearest the
limb and towards the red on the side nearest the centre of the dise. This shows that
the hydrogen in the higher regions of the chromosphere is drawn inwards téwards the
umbrae of spots, sharing in the movement which had already been detected in the
case of caleium vapour, and opposed to the movement of the low level gases of the-
reversing layer.

_ Measures of the displacements of the lines H, and X, have been made showing
the inward movement to be of the same order of magnitude as the outward motion
of the low level gases.

The relatively slow rotational movement in spots, evidence of which -
tioned in the last report. has been confirmed by measure,s of the displaoet?:eztzso]fn:l?e
lines in three mnorthern and three southern spots ; and the direction of rotation in
these instances has been found to be opposite in the two hemispheres.

The rotational or spiral movement has not so far been found to affect the

inflowing gases of the higher chromosphere, but owing to the wi
and caleiux lines sueh motion wonld be ver} diffienlt tgo g.etegt?vldth of the hydrogen.
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A general discussion of the radial and rotational movements in spots has been
published in the monthly notices of the Royal Astronomical Society, Vol. LXX,

A long series of photograrhs has been obtained of the H and K region of the
spectrum for the purpose of detecting movements in a vertical direction of caleium
vapour in and near spots. Measurements of these plates are in progress. '

A few measures have been made of the Zeeman separations of a line in the
red region which is doubled in sunspots ; and some lines in the ultra violet which are
normally single in spots have been recorded on one plate as doubled at a_time when a
great eruption of gases wasin progress. This indicates that a greatly increased
magnetic field may accompany such outbursts.

9. General spectroscopic work.—A series of photographs of the H and K
lines in prominences and of the hydrogen line C have been obtained with spectro-
graph III. using the Rowland 8} inch grating. These are being measured for the
purpose of determining the angular speed of rotation of the prominences at various
heights above the sun’s limb. A comparison spectrum of the centre of the sun’s
disc is impressed on each side of the prominence spectrum on every plate, and deter-
minations of the wave-length of the H and K absorption lines at the centre of the
disc are also made. The results will be discussed when sufficient material has been
obtained.

. Photographns of the spectrum of Halley’'s comet were obtained on 22 mornings
from April 18 to May 16 inclusive, using & prismatic camera of 1'7 inch aperture
attached to the South dome equatorial. "The best plates of the series have been
measured and the results published in Bulletin No. XX. and in the Monthly Notices
of the Royal Astronomical Society, Vol, LXX.

Laboratory work.—The spectrum of glowing iodine vapour heated externally
ina quartz tube has been photographed and the apparently anomalous nature of the
emission spectrum has been proved to bea subjective phenomenon, the heated vapour
giving a banded emission spectrum identical with the absorption spe¢trum photo-
graphed under the same conditions.

10. Prominences. —Prominences were recorded visually on 312 days as against
309 in 1909, but on 65 days the combined visual and photographic record was
imperfect owing to unfavourable weather conditions. June and July were, as
usual, the most defective months. In Jume complete prominence records were
obtained on only eight days. The record of the prominences is made round the
disc on which spots and faculae have been projected and with the dises now in use
the apparent positions of prominences are easily read off direetly. The visual record
is compared with the spectroheliograms and all prominences shown in the photo~
graphs but not in the drawing, as well as conspicuous extensions of caleium
prominences inside the dise of the sun, are added in blue pencil. Where there is
much difference between the photograph and the drawing the differences are noted.
In the case of eruptive or metallic prominences the spectra are examined, the
most conspienous bright lines are recorded, and all large displacements of the C line
are also noted and their amounts estimated.

11. Work with the sfectrohehofr@ph.—PhOtogmphs of_ the sun's dise
in X, light were obtained on 335 days, and limb photographs showing the promi-
nences on 28) days. A few plates were also obtained with the camera slit set
at the cyanogen radiation at » 3883. These show facule very clearly, the images
resembling those taken in the stronger iron lines. On May 19 the disc was photo-
graphed in the cyanogen radiation in an attempt to show the head of Halley’s comet
1n transit, but no trace of the comet can be seen on the plates.

The best disc plate of each day has been copied on an enlarged scale on bromide
paper as heretofore, the prints so obtained being oriented and pasted in order on
card sheets for convenience of reference. The best limb plates have been measured
and the position angles and heights of all prominences recorded.

2
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A few photographs of the sun’s disc in Ha light have been obtained with the
auxiliary spectrobeliograph using the 6-inch Michelson grating. The photographs,
although underexposed, show the dark flocculi due to prominences In projection on
the disc. Owing to the long exposures needed it has been decided to substitute
prisms for the grating and two large prisms of 45° angle have been kindly lent for
this purpose by Professor Naegamvala of the Poona Observatory. At the end of the
year the prisms had been mounted and new slits made of the necessary eurvature.

Prominence spectroheliograms for 52 days were received from tl}e Solar Obser-
vatory, South Kensington, and flocculi plates for 335 days were sent in exchange.

o
12. Solar Radiation.—Observations with the Angstrom pyrheliometer were
made on only a few days. This was partly owing to the great pressure of other work
and partly to the feeling that under present conditions time spent on this was largely
wasted as there are no means available of standardizing the instrument.

The method of estimating changes in the solar radiation by comparing the
intensity of moonlight with first type stars has now become part of the routine work,
end photographic comparisons are made whenever the atmospherie conditions
permit. Owing to the rarity of perfectly uniform skies comparisons are now made
‘not only near full moon, but also at any phase between half and full. A separate
investigation is required to determine the exact relations between phase and
intensity.

During the year comparisons were obtained in the January, March, April, and
December lunations and the stars used were Alpherat, Rigel, Sirius, Procyon, and
Regulus, all assumed to be invariable in their light.

A special photometer is under construetion for the measurement of the plates.

Summary of Resulls.

13. Sunspots,——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 : —

. B g z B
— g‘ E _g . . g : 'a é é 'g 'g Year.
flelsg|alg/2[Z 5158 [2]2]

Wew groups .. .. 17 9 9} 18 1 14 16 7 14 17 13 9 152
Daily number .. . 35 1 19 13F 22 1-2 1-5 -0 23 2:4 1-0 08 1-8
North .. e e 6 2 4 8 4 4 5 2 4 7 2 46
South .. . .e 11 7 5 7 10 10 11 7 12 13 5 7 105
Equator " . SO O U VT U R B . R 1 . 1

__ The most notable feature of the year was the rapid decrease in spot activity as
indicated by the following figures : — '

Nvaher of 1909. 1910.
umber of new groups . .. . .. o 220 5

Mean daily numbers .. .. .. .o . .o 89 11'2
Large spot groups .. ‘e . . o .. 45 15
Syot returns - .. .. . .. oo 22 6
Number of days on which no spots were seen . 5 56

The number of new groups in 1907 and 1908 were respect.ively 301 and 262. The
very abrupt decline in spot activity in 1910 is especially shown by the large proportion
of days on which the sun’s dise was free from spots at the time of observation.

The proportion of southern spots to northern, which has been increasing since
1908, was highest in 1910, ie., 105 to 46. The Totm latitudes in the two hemis-
pheres were 7°2 north and 96 south—oloser to the equator by about 1°} than in

1909, The highest Jatitudes were 18" in the nort " ; 1
in the southern in February. e northern hemisphere in March and 20
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‘The following were the most important spot groups seen during the year :—

January—
1804 These contained fairly large spots.
Nos { 1806
1811
1813
February—
Nos. 4 1816 Group No. 1819 oceupied 10° in longitude and 7° inlatitude
) { 1819 and was made up of several large and numerous small
spots.
March— d
1825 contained fairly large spots.
Nos 1829
' 1830
1832
May—

No. 1856 was a large and active group and underwent much change
from day to day. The C line was frequently observed to
be reversed and displaced. The greatest disturbance
was observed on the 17th; the maximum was displace-
ment 2 A to red in F.

July—

No. 1875 was first seen at the east limb as a group of two small
spots, the leader soon'developed into a large spot of round
and regular outline.

Augusi—
No. 1891 contained a large but quiescent spot.
September—

No. 1911 was the second return of group No. 1891 observed early in
Avugust. During its two previous apparitions it contained
spots of round and 1egular outline but now had developed
into an extensive, broken group covering about 18° of
longitude and 10° of latitude. C was frequently observed
reversed and D, was dark in the spot region. Eruptive
prominences were observed on the limb of the sun when
the group was close to it.

October—
No. 1915 was first seen as a small ‘spot and subsequently developed

into a large spot of round and regular outline. After
crossing the central meridian it broke up into an irre-
gular group of fairly large but scattered umbral and
penumbral patches. Disturbance was indieated in the
spot region on several days by the reversal of the C line
and the darkening of Ds.

14. Prominences.—Notwithstanding the great reduction of spot activity
compared with 1909 the prominences, as estimated by profile areas, show a diminu-
tion of only 1 per cent., while there was an actual inerease in the average daily
number.

The activity for the two hemispheres compared with 1909 is given in the
following table :—

Mean daily profile Areas of Prominences.

1009, 1pl0.

Bquare Bgnare

minntes. minutes.

North .n . .- ‘e - 210 203
eBo(:xth .o .o . ' .. . 2:04 2:07

———re— ——

Total .. 414 410
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The distribution in latitude has been practically -the same as in 1909. There
was s tendency during the first six months to form two zones of activity in each
hemisphere separated by a less active zone between the parallels of 30° and 40°.
Later, the distribution became more uniform from the equator to latitude 60° north
and south. Beyond 60° in the polar areas, small and very transient jets have been
Irequently recorded

Metallic prominences have been infrequent, only 33 having been observed
during the year. The high latitudes recorded for some of these is an unusual feature
and shows that these prominences are not invariably associated with spots. The
mean and extreme latitudes observed are given in the following table : —

Metallic Prominences

i
— Number | Moan latitude. | porireine
i
North .. .. .. 10 | 282 2 76°
!
N 23 S i { * 83
| _

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

Numbers of Promsrences.

} Prominences
Month. ] :’2:“;!;13“; Metallic. Eruptive.

' eight.
January .. . . o ; 45 3 7
February .. o e .- 44 2 5
March . - . .e 70 7 4
April .. . .. .. 53 6 3
May .o . . .. 56 . 7 4
June .. .o - 29 1 3
July .o .o .. .- 27 . 4
August .. .s .. o 18 - 2
September . . .- . . § 36 1 4
October .. .. .. .e 54 2 ]
November . . ce e . 37 1 4
December .. .. . .. | 54 3 4

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

Jamusry.—The tallest prominence of the month was photographed at |- 33°
west on the 16th. It was a slanting streak 210" high whioh underwent some changes
of form and soon disappeared. The spectrum of a prominence observed near the
west limb on the Tth, associated with spot No. 1793, showed considerable motion ir
the line of sight, both towards and away from the observer, and the form of the

prominence underwent great and rapid changes. The caloium photographs show a
remarkable series of slender arched filaments. )

February.—The tallest promivence of the month was only 165” high but
covered 20° of the limb. ¥ &

March.—A strongly eruptive prominence wasrecorded at the west limb on the
1st. Its height varied from 15" at 8" 0= to 70", 845", 295", 165” and 60" at 8t 10=,
8" 48=, 9" 1.3=, 9* 49™ and 10" 30™ respectively ; there were corresponding changes
in the form also. The hydrogen lines at the hase were displaced, corresponding to
a velooity towards the observer of 75 miles a second. Large prominences continued
to be visible at the same position angle for a week. From the 17th to the 19th the-
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east limb was covered by a group which extended for more than 35°. This group
was remarkable fof its long life; the phtographic records show it on alternate limbs
during three rotations of the sun, and it was also photographed as aa absorption
marking when near the central meridian during three successive apparitions.

April —The tallest prominence of the month was only 135" high.

May,—On the 25th a series of connected prominences was recorded extending
from — 24° west to 4 23° west. They were changing both in shape and height, the
greatest height reached was 200", which was the greatest also for the month.

June.—One very high prominence was photographed on the 20th at latitude
-+ 36° west. At 10" 4™ it was a detached pillar 420" high with tlie base 240" above
the limbk. By 10* 22™ the whole prominence had risen bodily 30". Bad weather
prevented further observations.

July.—The largest prominence observed in the month was an eruptive one
which during its rapid changes attained a maximum height of L70”. It was observed
on the 11th. '

August.—No prominence recorded in the month exceeded 90" in height.

Seplember.—The tallest prominence recorded was a slender streak 210" high
on the 30th.

Oclober.—The tallest prominence recorded was only 200" high, but there was
on the whole a marked increase of prominence activity during the month.

November —The tallest prominence of the month was only 165” high. Onthe
19th a metallic prominence was observed which showed some disturbance.

December —The highest prominence of the month, recorded on the :0th, was
225" high.

(8) Orrer OBSERVATIONS.

15. The daylight Comet, 1910, was picked up readily with the naked eye soon
after the receipt of the telegram announcing its discovery. It was observed with the
Lerebour and Secretan equatorial on January 17, 18, and 19 and meridian transits
were obtained on the 18th and 19th. After it became an evening object the weather
was very cloudy and no photographs could be ohtained. The results of the observa-
tions were communicated to the Astronomische Nachrichien (No. 4392).

16. Halley’s Comet. - Halley’s comet made a magnificent display as it
approached the earth during the second and third weeks of May, and it was also a
- eonspicuous object on and after April 18 when it was first seen as a morning star.
Arrangements had been made to photograph it with the instruments available and
the following series were secured :—
(1) Direct photographs taken with the Grubb lens; scale 1™ = 3"36.
(2) Direet photographs taken with a Ross lens; scale 1™ = 17"5.

(8) Direct photographs taken with a reflector 93 inches aperture, 74 inches
focal length ; secale 1™ = 110".

(4) Direct photographs on a small scale taken with two small cameras.

(5) Spectrum photographs with a prismatic camera with two 60° prisms, 17
inches effective aperture and lens of 11'5 inches focus.

(6) Visual and photographic observations during the transit across the sun’s
dise on May 19.

(7) Visual observations on the mornings of May 20 and 21.

The weather, though not by any means perfect, was quite asfavourahle ascould
be expeoted at the season and from April 19 to May 16 there were only six days on
which no photographs could be obtained.

. The results were on the whole good and have been published in detail in
Bulletin No. XX. of this observatory.
3
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17. Time.—The error of the standard clock is usually detem'zined by reference-
to the 16" signal from the Madras Observatory. This is rendered possible by the
courtesy of the Telegraph Department which permits the Madras wire to be joined:
through to this observatory. The 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, when necessary, as a
check,

18. Meteorology,——Meteorologieal observations were carried on as in former
vears. Hye observations are made 2t 8% 10" and 16" local mean time. Tempera-
tures and pressures are recorded continuously by a Richard thermograph (wet and
dry bulb) and barograph, and the mean temperature and pressure are obtained from
the traces, corrected by reference fo the eye observations. The wind direction and
velocity are obtained from a Beckley anemograph.

Pressure.—The mean pressure for the year was 0:020 in below normal. It was
normal in December above normal in February and May and below in all other
months. The highest mean daily pressure recorded was 22:923 on December 26 and
the lowest 22+614 on June 24.

Temperature.—The mean temperature of the year was 0°1 above normal. The
defect in February amounted to 1°1 and the excess in December to 2°9 ; in no other
month did the difference from normal exceed 0°8. The highest shade temperature -
recorded was 75°4 on April 1 and the lowest 40*8 on February 8th and December
17th. The lowest temperature shown by the grass minimum was 16°3 on December
17th.

Humidily—The mean humidity for the year was 3}/ below normal. It was.
below normal from January to May and in November and December and above it
for the rest of the year. The defect in December amounted to 297.

Rain.—The rainfall for the year was largely above normal (12:25 inches).
The fall was considerably in defect for the first four months of the year and in
September, and largely in defect in December. It was largely in excess in all the-
other months. The greatest full on any one day was 3:62 inches on November 18.

Wind —On the average for the year the wind was nearly normal in both.
direction and strength. The strength was considerably in excess in February
April, September, and December and considerably in defect in July, Oetober and
November. The only months in whieh the direction differed largely from the normal
were July when it was 5 points more northerly and October when it was 7 points
more westerly than usual. The largest amount of wind on any one day was 800
miles on July 3, and the smallest amount 96 miles on November 14.

Transparency of the atmosphers.—The transparency of the lower atmosphere

as judged by the visibility of the Nilgiris, about 100 miles distant i
average though somewhat better than in 1909, o was again bolow

Cloud and Sunshine.—The year as & whole was somewhat less cloudy than.

usual. There were 2,117 hours of bright sunshine against a
11 years of 2,028. & gainst an average for the last

19. Seismology.—The Milne horizontal pendnlum worked well thr .
the year and 81 ea.rthyquakes, many of them large, were recorded. e roughout

20. Library.—One hundred and sixty-eight volumes were bound during the
year.

21. Publications,—Bulletins Nos, XIX. to XXII. were published during th
year and No. XXIII. was in type at the end of the year. Bulﬁetins Ne 0s. %rll%g ang

XXI. deal with observations of prominences, No. XX. with the observations of

Halley’s comet, and No. XXII. with the magnetic field in the sunspot of September

1909. In addition to these the following papers were publighed : —

“ Observations of Comet 1910a2” by C, Michi . .
Nachrichten No, 4392). y ©. Michie Smith. (Astronomische



I

“ Radial Movement in Sunspots’’ (second paper) By J. Evershed (M.N.,
R.A.8., LXX).

“ Halley’s comet and its Spectrum ” (M.N., R.A.S., LXX.).

““ Transit of Halley’s comet ” (M.N., R.A.8., LXX)).

“ Observations of the Tail of Halley’s comet before and after the day of
transit 7’ by J. Evershed (M.N., R.A.8., LXX).

22. Gteneral,—The Director-General of Observatories inspected the Madras and
Kodaikdnal Observatories in January. The Direetor inspected the Madras Observa-
tory in November and rewired the transit instrument.

The staff of the observatory has worked well throughout the year. The First

Assistant Mr. 8. Sitarama Aiyar has shown his usual ability and zeal, and in the
photographic work Mr. R. Krishna Aiyar has rendered most efiieient service.

Tue UBsErvaTorY, KoDaIKANAL, J. EvVERSHED,
Tth February 1911, Director, Kodaikinal and Madras Observatories.
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II.—REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1910.

*—1I handed over charge of the Observatory on the afternoon of the
28thsgggl to Professor E. B. Ross of the Madras Christian College and resumeq
charge again from him on July 9th. The first assistant was on privilege leave for one
month and 18 days and the second assistant for two months. :

2. Time Service,—Astronomical observations for dgtermin@tion of !:img were
earried on as in previous years. No change was made in the signals distributed
from the Observatory. The fort gun failed on 5 occasions and in gddﬂ:lon to these
on every evening at 8 p.. between the 6th March and 13th April. It was fired
correetly on 686 occasions out of a maximum of 730 : this gives a precentage of 94 of
successes. The evening gun failed between the 6th March and 13th April because
the Adjutant-General had issued orders to the Military authorities thatg 1t was to be
abolished from March 6th. As I had received no orders from t}ge Director of the
Observatory to discontinue these signals, I had to enter them as failures. Orders to
resume the firing of the gun at 8 r.u. were issued subsequently. and came into
effect on 14th April. Leaving out these failures the percentage of successes was
99-3. The time ball at the Port Office was dropped correctly at 1 ».u. on every day
except 10 and on 9 out of these 10 it was dropped at 2 p.u.

3. Meteorological observations.—In addition tothe ordinary metegrologieal
observations, extra observations and telegrams were taken and sent to Simla on 4
occasions and on 99 occasions to Caleutta. The tabulation of the traces of the
autographic instruments are up to date.

4. Buﬂdj_ngs.—Certain repairs to the quarters of the Deputy Director were
effected during the year. The Observatory building and the dome over the
Equatorial were painted.

5. Instruments.—The following is a list of the instruments at the Madras
Observatory on the 31st December 1910 :—

(a) Astronomical.

Eight-inch Equatorial Telescope—Troughton & Simms.
Sidereal Clock—Haswall.
” Denf, No. 1408.
" 8. Reifler, No. 61.
Mean Time Clock with galvanometer— Shepherd & Sons.
Meridian Cirele—Troughton & Simms.
Mean Time Clock—J. Monk,
Mean Time Chronometer—YV. Kaullberg, No. 5394.
” » No. 6544.
- Parkinson and Frodsham, No, 2352.
Portahle Transit Instrament—Dolland.
Portable Telescope with stand.
Tape Chronograph—R. Fuess.
Relay for use with the Chronograph—Siemens.

(8) Meteorological.

Richard’s Barograph—No. 10, L. Cagella.
» _ Thermograph-—No. 8618, L. Casella.
Beckley’s Anemograph —Adie.
Sunshine Recorder—No. 149, L. Casella.
Anemoscope—P. Orr « Sons.
Nephoscope—Mons Jules Daboseq & Ph. Pellin,
Barometer, Fortin’s—Na. 1771, L. Casella.
» No. 725, L. Casella (spare).
" No. 1420, L. Casgella (spare).
Dry Bulb Thermometer—No. 94221, L. Cagella.

2 No. 38037, Negretti & Zambrs (g )
‘Wet Bulb Thermometer—No. 94219, L-gCa.sella, ra (spare)

. No. 38087, Negretti & Zambra

Dry Maximum Thermometer—No. 8581 %ﬂegretti & Zamésf.a re)
Dry Minimum Thermometer—No. 69047, L. Casella,.

‘Wet Minimur Thermometer—No. 91 753, Negrotti & Zambra,
Sun Max.n}mm Thermometer—No. 10479, Negretti & Zambra,
Grass Minimum Thermometer—No. 3377 » Negretti & Zambra.

3
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Raingauge (8" diameter)—No. 1042, Negretti & Zambra.
Measure glass for above,

Raingaunge (5" diameter).

Moasure glass for above.

The wires of the Transit Instrument had to be renewed in May 1910. In
November the Director inspeeted the Observatory and brought the dividing engine
from Kodaikdnal ; the carrier was redivided, and new wires were put in. These are
much more satisfactory than the old omes, The Transit Instrument has undergone a
very large change in level. This change commenced in IJecember 1909 and went
steadily on in the same direction till the heavy rain in September, when it stop
and began to go back again. There has been very little change in azimuth ; but the
level error had to be cleared on two oceasions.

The rate of the Riefler clock has been on the whole very satisfactory ; the Dent
clock too has had a fairly steady rate. They were both adjusted to a small losing
rate during the inspection of the Director.

The recording apparatus of the Beckley’s Anemograph was overhauled and
partly repaired during the year.’

8. Weather summary,—The following is a summary of the meteorological
conditions at Madras during the year 1910 :—

Pressure.—Pressure was below normal in all months except May and December.
The greatest excess was 0-025 inch in Decomber and the greatest defect 0-059 inch
in September. The highest pressure recorded was 30-129 inches on December 26
‘and the lowest 29-516 inches on June 24.

Temperature. —The mean temperature was above normal in all months except
July, August, November, and December. The maximum temperature was below
normal from June to September and in November, the greatest excess being 2°9F. in
May and the greatest defect 2°-5F. in August. The minimum was normal m Septem-
ber, below normal in January, March, July, November, and December and above in
the remaining months. The minimum on grass was above normal in all months
except March, July, November, and December. The highest shade temperature was
112°9F. on May 20 and the lowest 62°3F. on Deecember 18.

Humidity.—The percentage of humidity was normal in February, below normal
in May and December and above normal during the rest of the year.

Wind.— Wind direction was normal in February, June, and December and it
differed most from normal in October when it was 7 points more southerly than usual,
the average direction being east by north. The air movement recorded was lower

than the average throughout the year.

Cloud.—The percentage of cloud was normal in September, above normal in
June and below in the remaining months.

Sunshine.—The percentage of bright sunshine was below normal in all months
except April, July, and December, the greatest defeet being in June. The total
number of hours of bright sunshine during the year was 2,243-9.

Rainfall. —The rainfall was above the average in July, dugust, and November
and below during the otber months, the greatest excess being 4-21 inches in July
and the greatest defeot 5-23 inches in December. The rainfall for the year was
44-47 inches on 86 days, being 4-65 inches below the average. The monsoon rainfall
from October 15 to the end of the year was 2547 inches against an average of 26:00
inches. The heaviest fall on any civil day was 5-47 inches on November 5.

Storm.——A storm formed in the south-west of the Bay on July 22 and moved in
a northerly direction towards Gopalpore, when Madras received 4} inches. Another
storm formed between Port Blair aud Negapatam on November 2 and moved on a
north-westerly course and crossed the coast near Nellore on the tith, It gave very
heavy rain at and around Madres, a little over7 inches being recorded at Madras
between 8 a.i. on the 5th and 8 a.m. on the 6th.

Mapras OBSERVATORY, R. Lr. Jongs,
5th Januury 1911, Depuiy Divector.

4
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EXPLANATION OF TABLES.

(1) Areexpices IL 70 VL (KoDaIRANAL).

ter. —The readings are reduced to 82°F. but are not corrected to latitude 46°. As
the vﬁ;:az‘fe ;1;.1: Kodaikénal %s 977643 this eorrection would be~—0-067 at 22 inches and—0-070
at 23 inches, -
The daily mean is obtained from the readings of the Richard Barograph corrected to the
three daily readings of the standard barometer.

Thermowmeters.— The daily mean temperatures of the wet and dry hulbs are obt?.ined from
the hourly readings of the Richard hygrometer corrected by reference to the readings of the
standard wet and dry bulb thermometers.

Wind.—The mean direction given is the arithmetical mean of the hourly directions corrected
by the addition or subtraction of a multiple of 32 points.

The Beckley anemograph is carried on a small tower well separated from the other buildiags.
The height of the cups above the top of the hill is 40 feet. So far no corrections have been
applied to the readings.

Rain.—A « day of xain” is one on which 0-10 inch and upwards falls.
Clear sky is estimated at 8 a.m., 10 a.m., and 4 p.m. and the mean is taken.
The averages referred to are those given in appendix VI. to the present report.

(2) Arperpices VIL To XIIT. (Mapras).

The methods employed and the averages used are given in full in *“ Results of the Meteoro-
logical Olbservations made at the Government Observatory, Madras, during the years 1861—
1890 ” and in * Madras Observatory Daily Meteorclogical Means.”

The Barometer readings are not reduced to sea level or to gravity at latitude $6°. The
eorrections to be applied to reduce the readings to sea level and gravity at latitude 45° are as
follows :— .

Barometer, ] Temperature.
. i ~
‘ [
Taches. x 7 80° I 90°
1
29 W] —0044 | —0044 — 0046
30 . 046 <046 -047
a1 . -048 -048 -049

Wind.—The caps of the Beckley anemograph are 44 feet above the gré)und and 18 feet
above the parapet of the flat-roofed building. The readings are uncorreoted.

Ratn.—A day of rain is one on which 0'01 inch and upwards falls.
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Appendix I,

Konarr&war Observatory Seismological Records in 1910.

P.T.

Lw.

T

No. Duts commence | commence Mexima End. Max. Amp, | Duration Romarks,
G.MT. | gMT, | GMT. Py T
1910, H M . M H., M. H. X NN, " H. M.
1 | Jan. 1. 11 223 12 28°7 12 466 14 06 04 =02 2 44
2 8 ..{ 14 59-9? 16 216 15 230 156 59 04 =02 0 b9
3 14 .. 8 403 8 62-8 8 638 9 14 04 =02 0 34
4 15 ..1 22 3841 . .e 23 10 T 0 36 | Widening of line,
b 22 8 647 9 336 8 362 .. 09 = 0§ .
434 11 27 10=10% 2 82
6 28 ..1 19 3862 20 081 20 11'2 21 09 03 =02 1 82
7 80 .. 4 096 4 403 4 43¢ 5 25 06=103 1 15 | Sheet marked 4t
47w,
8 | Feb. 4 .| 14 244 14 526 . 16 50 05 =02 2 26 | Msny emall
T maxima.,
9 4 . 18 008 .. . 20 28 . 2 27 | Widening of line.
10 12 . 18- 18-2 18 §58-3 18 53-8 1% 51 06 = 0-3 1 33
11 28 ,.| 21 b5B6 22 04-3 22 68 22 89 06 = 0-8 U 438
12 |Marxoch 830 ..{ 17 164 13 07-1 18 107 20 18 20 =10 2 87
18 3l ..{ 18 628 19 325 19 86¢ 20 43 07 =04 1 51
14 | April 1 .1 14 062 .. .. 14 56 . 0 50 [ Widening of line.
15 12 .. ¢ 228 0 3805 0 383 2 20 20 =10 1 57
16 16 .. 12 872 13 062 18 061 13 36 06 =03 0 59
17 17 .. 1 386 1 503 1 654 2 45 04 = 02 1 08
18 27 .. 2 503 2 5569 3 025 s 29 06 =03 0 39
19 | May 1 ..] 18 546 19 352 19 433 20 o1 21=11 1 &6
20 10 .. 18 43:2 19 o1-8 19 03-9¢ 19 26 06 =02 0 43
21 11 ..} 156 597 ‘. .e 16 16 . ¢ 18 | Widening of line.
22 18 .. 8 217 9 026 9 08% 10 58 06 =038 2 3
23 15 ..1 16 171 16 867 16 393 17 10 05 =02 ¢ 338
24 18 .. 16 156 16 22-3 16 346 17 18 1'1 =05 1 02
26 20 ..} 18 408 . . 13 59 . 0 18 | Widening of line.
26 22 ., 6 36-1 7 084 7 125 8 15 12 == 0-5 1 39
27 |June 1 .. 6 17.2 . .. 7 28 . 1 06 | Widening of line.
28 16 .. 6 444 6 646 6 559 10 20 40 = 2:2 3 36
29 17 .. 5 862 5 669 & 590 ¢ 11 . 0 356 | Widening of line.
80 19 ,.! 16 110 e . 18 58 . 1 42 | Widering of line.
31 24 .. 3 367 4 008 4 01'8 4 42 .. 0 46 | Widening of line.
82 24 .. 13 403 14 090 14 12°0 15 24 04 =103 1 44
33 29 .. 9 172 .. . 9 41 . 9 24 | Widening of line.
34 20 .. 11 206 11 506 11 5625 13 34 'l = 0'6 2 13
36 29 . 14 428 156 264 15 287 16 52 12 =07 2 09
36 July 7 . 8 2¢4 8 44-4 8 464 9 57 5 =14 1 33
87 12 7 464 .. . 8 00 . 0 14 | Widening of line
(Kashmir).
88 15 ..| 13 108 13 172 13 27 . 0 18 | Widenng of line.
89 21 22 105 . 22 bb ’e 0 45 | Widening of line,
40 % 18 164 16 234 16 29°5 16 b0 . 0 34 | Widening of line.
41 29 .| 10 46¢ 11 17-2 11 22-8 12 40 1'1 = 05 L 54
42 | Ang. 138 ., § 064 .. 8 080 8 29 . 0 16 | Widening of line.
- 48 16 .. 7 48% . ‘e 8 16 .. 0 28 | Wideuing of line.
44 17 ..{ 11 &¢5 12 129 12 144 13 16 40 == 1-9 1 322 .
45 17 ..| 23 836 . 23 361 24 00 . 0 26 | Widening of sine.
46 21 .. b 474 6 018 8 06¢ 7 56 06 = 0°3 2 09
47 Sept. 1 .. 0 528 1 11-0 1 166 2 12 835 = 17 1 19
48 1., 14 331 14 485 14 526 156 26 08 = 04 0 58
49 6 ..] 20 264 21 21-8 21 3800 22 0§ 10 = 06 1 42
50 7 .. 6 8562 7 381 8 0596 9 38 06 = 03 3 08
51 9 . 1 259 2 055 2 184 4 18 06 =03 2 47 Many . amall
maxime.
52 g .. 9 862 e .. 11 25 . 1 49 | Widening of line,
58 10 .. 12 886 . 12 500 13 28 .. 0 47 | Widening of Jine.
54 12 ..| 16 427 .. . 18 52 e 0 0¥ | Widening of line,
55 14 . 14 09-0 14 50-8 14 5238 15 09 04 == 0-2 1 00 N
56 16 ..} 28 168 . . 28 58 . 0 ¢l | Widening of Jine,
57 | Oct, 4-5 ..]| %5 128 . . 0 54 .- 1 41 | Wideningof Line,
58 7 ..} 12 548 . . 13 12 . ¢ 17 | Widening of line.
b9 7T ..| 18 047 16 100 16 11'8 16 26 04 =032 0 0
60 18 .. 3 028 8 392 8 408 4 06 06 =02 1 08
81 20 .. 5 028 ‘5 156 5 172 5 &b 147 =06 0 b2 ]
82 | Nov. 9 ..|*¢ 10 6 687 7 080 . 7-5 = 88 . Poesibly not
7 110 9 86 70=3886 8 20 till gk 15=1,
68 14 .. 7 444 8§ 028 & 060 9 138 ¢5=03 1 2¢
64 15 .. 14 484 15 25¢ 15 274 16 21 07 =04 1 85
66 24 .. N 15 489 15 504 16 14 0°6 = 03 Q 35 .
66 % .. 20 577 21 043 21 069 21 19 . 0 21 Widemng of line,
-87 26 . 5 686 8 887 6 41-2 . 50 =24 .
8 438 9 37 50 =24 3 43
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Kodaikinal Observatory Seismological Records in 1910—eond.

]
]

P.T.

LW,

Xo. Date. commence | commenece Léaﬁa End. Max. Amp. | Duration. Romarkas.
G.M.T. a.M.T. PR T
f .

1970. H XM H M. H. M. b: A 4 MY, H. M.
68 | Nov. 29 .. 2 416 2 536 2 654 3 3l 16 =08 0 49
89 | Deo. 1 ..} 15 678 16 143 16 158 17 06 26 =12 1 07
70 3 .. 8 336 .. 8 546 g 18 . 0 44 | Widening of line, .
1 4 11 279 11 5b1 11 588 12 29 141 == 05 1 01
72 o .. 9 4u-3 10 21-3 10 326 12 18 2:0 = 09 2 3
73 18 .. 11 427 11 £7-8 12 085 15 13 152 =172 3 30
74 16 ..} 14 506 15 009 16 184 18 41 16 =11 3 50
% 16 ..} 19 0149 19 256 19 277 20 o1 146 =08 1 00
78 18 .. 2 6§26 3 040 3 049 ¢ 06 36 =03 1 13
77 18 .. 5 8&2 P & 48 5 &8 04 =02 0 15
78 18 ..} 19 234 . ., 18 48 .- 0 25 | Widening of line,.
] 28 . 1 049 1 069 1 o889 1 45 0-8 =0°¢ 0 40
80 2% .. 18 125 18 376 13 386 14 15 04 =02 1 02
a1 30 . 0 568 1 9076 1 0941 1 58 10 == 05 1 00
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Appendix IV,

Koparginsr Mean Howrly Bright Sunshine for the year 1910.

i Hours, ;
Month. : - - - 1 Remarks.
6-7 | 78 | 8-9 | 9-10 [10-11|11-12/19-13 13-14:14—15 15-16}16-17{17-13?
January .. ] 011} 061 | 083 | 0-87 | 085 | 0-87 | 0-85 | 0-78 | 0-75 | 0-75 | 062 | 011
February .. 13| -e8| 85| 85| 86| -a8| -sa| 78| 18| 13| 66| -2
March 05| 87| 100) 9| 95| -oL!| -85 -82| 77| -78| ‘74| 29
Apzil ., 16| -s2| 0| 90 91| -81| 76| 76| -61| -53| 46| -14
May .. 49| -85 | -9l 85| -86| 80| -6 ] -a¢{ -86| -23| ‘M| -08
Jume .. .. 09{ -33| 62| 56| -62| -47| 86| 22| 18| ‘14| 08| -05
July .. .. do| was | 550 bk 49| -45| 53| 24| -14] 12 1 08 | -02
Augnst .. 06 | 28| 44| 66, -60| 35| -28| ‘25| -14} 12 L os | -0z
Beptember .. .. | 02| 46| 71| -89 { 0| 67, -4B| 37| -22] -21| -18 | <07
October .. v | -20| 68| 65| -49| -34| -24| 14 -16| -06] -06 | -01
November .. ..| 00| <13 | 45| ‘54 k 61| -2 | 45| -34| 36| -33| -27| -03
.December .. 04\ cB4| 78| 95| 04| o4 sl oo1| we0| se| 8| -00
Vean 010 | 052 | 071 | 074 | 071 | 0'66 | 058 | 0°60 | O-44 | 0-40 | 0-34 ; 0-09
;
Appendix V.
Nvurer of days in each month on which the Nilgiris were visible during 1910.
Month, Very olear. |  Visible. |Just visible.g Tops only | Total.
| (

Januery .. . 7 6 5 1 19

Felmary .. . 3 4 3 10

March . . 1 1 . 2 1

April - . . 1 1 2

May .. . 3 5 4 . 12

June .. . 7 6 se 1 14

July oo ee e 5 2 . 7

Avgusd .o o - 6 3 - . ?

September .. . e 7 9 3 1 20

Octiober ) 6 8 1 - 15

November .. . R . 4 10 1 15

Det:)ember - . - 2 18 1 8 | 29

" Total .. 51 73 17 15 168
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Appendix VIIL

AszsTracT of the mean meteorologieal condition of Madras in the year 1910 compared with the
average of past years.

Mean values of 1g910. } Difference from Average.
Reduced atmospheric pressure .. .. . . . 29-840 l; 0-024 below. 29:864
Temperatnre of air .. . .. . . . 81-5 0°4 above. 811
Do.  of evaporation .. °* .e . . 76-4 09 745
Peoreentage of humidity .. . . 76 I8 5 72
Greatest golar heat e vacuo . . 132-4 { 73 below. 139-7
Maximum in shade . . 908 Same as 908
Minimom in shade . .. . 747 Do. 747
Do.  on grass . . . 724 i 05 above. 719
Rainfall in inches since Januwary 1st on 86 days . - 4447 } 4 55 below. 49:02
General dirsction of wind .- . .l BE. byS 1 point 8. S.E.
Daily veloeity in miles .. . . . . t 167 14 Dbelow. 171
Percentage ot elondy sky . . . 43 5 5, 49
Do.  of bright sunshine .. . . .. . 512 1 72 ,, 684
Iryration and quantity of the wind from different points.
From EHoura ¢ Miiles. From %Hours.‘ Miles, From  |Hours.| Miles. From Hours.| Miles.
| |
North PPN T 31 $89 1 East o1 211 1,074 | Somth 205 1,367 | West o] 261 1,855
N.byE. ..0 45 2479 |E.byS ..} 21900 11225 by W, .| 221 1,466 | W.by N...| 210 | 1,478
NNE ..0 39 1,008 | ESE. 160 ' 908 |S.8.W. .. 261 | 1825 |W.N.W.. | 141 1,085
NE by W. 3827 1,984 |S.E. by E. | 806 1,664 {3.W. by 8., 2327 1,636 [NW.by W.| 145 983
N.E. .o} 269 - 2,371 18.E, 416 | 2,881 {3. W, ) 217 1,462 | N.W. 91 498
N.E. by k. 352 4,386 | 8.E. by 8. 882 | 6,606 {S.W.by W., 246 1,614 { N.W. by N.| 110 581
ENKE. .. 180 1,138 {8.8E. 643 1 5,184 WS W. ..l 203 | 2,172 |N.NW, .. 98 | 572
E.tyN. ..| 18 S08 5. hyE... | 292 | 2,016 | W. by S...| 823 | 2,301 |[N.by W. | 187 1,198

There were 157 calm hours during the year. The resultant correspondiug‘ to the above
anmbers is represented by o South wind, blowing with a uniform daily veloeity of 291 miles.
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Appendix XII.

re————

Mapras OBSERVATORY.~—Wind, cloud, and bright sunshine, 1910.

3 Wind resultent. Clouds (0—10). Bright sunshine,
Month. !
- | Greatest
- Average number
Velocity. Direstion, 8H. | 10H. | 18 H. § 20 H. | Mean. per of hours
day in &
. ; —— dey.
MILES. HOUES. HOUES.
January .. 122 E.N.E. 38 37 33 T 24 32 78 86
February .. 94 E. by M. 2-7 2+6 2-5 1-6 2-3 8¢ 10-2
March . e 136 S.E. by 8. 2:0 1-8 1-2 07 14 87 10-3
April . 180 sS.8.E. 37 3-0 2-0 1-7 26 95 11-6
May . 148 8. by E. 43 34 2'9 22 32 80 111
June . 102 8.W. by W, 8 7 8-7 8-3 72 89 2:8
July o« .. 62 | SW.by W. 61 | 69 | 58 | 50 | 57 87 43
August . e 82 w.aw 85 '] 82 52 63 108 37
Beptember .. 86 W. by 8. 82 57 70 63 62 85 38’
October ., o 17 E8.E. 55 54 54 43 52 98 48
November . . 101 North, 46 52 50 ’ +5 48 9-2 55
December .. 150 N.E. by N. 3-2 3-8 3-8 25 34 7°0 8-6
Anpual .. 291 Seath. 47 48 48 35 4+3 8-7 _
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