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KODATKANAL AND MADRAS OBSERVATORIES.

I—REPORT OF THE KODAIKANAL OBSERVATORY FOR
THE YEAR 1907.

1. Staff,—The staff of the Observatory on the 31st December 1907 was as
follows ;: —

Director . .o .. .+ C. Michie Smith, B.Sc. (on furlough).
Acting Director .. .. . J. Evershed.

Assistant Director .. .« «. Vacant.

First Asgsistant .. .. .. K.V, Sivarama Aiyar, M.a.

Second Assistant .. .. .. S. Sitarama Aiyar, B.a.

Third Assistant - .. .. @. Nagaraja Aiyar.

Fourth Assistant .. .. .. 8. Balasundaram Aiyar.

Writer .. .- .. L. N. Krishnaswami Aiyar (on leave).
Acting Writer .o - .. K. A, Visvanatha Aiyar.
Photographic Assistan .. .. R. Krishna Aiyar.

Mr. Evershed joined his appointment on January 21, after a visit to the r)rincipal
American observatories.

The direetor was absent on combined privilege leave and furlough for nine months.
from April 1. The assistant director acted as director during the period. The first
assistant was on leave from Mareh 7 to November 4. ‘The second and third
assistants acted as first and second assistants respectively, while the post of the third
assistant was filled by 8. Muthuswami Aiyar, B.ae. The writer was on leave from
October 3, his place being filled by K. A. Visvanatha Aiyar, the Periyakulam
observer. '

The subordinate staff of the observatory consists of a book-binder, a book-binder’s
boy, a mechani¢, four peons, a boy peon for the dark room, and two lasears.

2. Distribution of work.—The director was in charge of the spectrograph
until he went on leave. The assistant director is in charge of the spectroheliograph.
The first, second, and third assistants are in charge of the work with the Cooke
equatorial (spectroscopic), the Lerebour and Secretan equatorial { visual), the photohe-
liograph, the transit instrument, and the seismometer. They bave also to do the
astronomical computing and the preparation of the observations for the press. The
fourth assistant has charge of the clock comparisons and, with the help of the writer,
is responsible for the whole of the meteorological work. The writer is responsible
for the accounts, correspondence, and all office records. The photographic assistant
has charge of most of the photographic developing, printing, etc.

3. Buildings and grounds - (z) Specirokeliograph building.—The new moving
roof for covering the siderostat was fit for use by the end of January, but the gearing
for moving the roof had not been received at the end of the year. A pier for a new
spectrograph was constructed in November.

' (b) Photokeliograph building.—The new dome was completed on March 26 and
the photoheliograph was moved into it next day. The dome works well and gives
satisfaction. ‘

(¢) House for the Assistant Director.—This building was not ready for occupa~
tion till December.

(d) Other buildings.—All the buildings are in good condition.

(¢) The aeromotor was dismantled for repairs in March and had not been
re-erected by the end of the year. All the water required had to be ecarried by the
lascars.
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4. Instruments.—The following are the principal instruments belonging to
-the Observatory or in use at the present time :— :

Six-inch Cooke equatorial.

Sixz-inch Lerebour and Secretan equatorial remounted by Grubb with a five-inch Grubb
portrait lens of 36 inches focus attached.

Spectrograph L—consisting of slit, collimator lens of 4 or 7 feet focus, 2-inch parabolio
grating, and camers tube without lens. Used in connection with an !1-inch polar
siderostat and 6-inch Grubb lens of 40 feet focus.

A rhomb with ends cat at 45°, mounted on a graduated circle, can be placed in front
of the slit 80 as to enable any part of the limb to be brought on to the slit.

Spectrograph IT —consisting™ of slit, collimator lens of 3 feet focus, 3-inch plane
grating and camera lems of 7 feet focus. Used in connection with the 12-inch
photo-visnal lens of the spectrobeliograph.

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

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

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

Six~prism table spectroscope-—Hilger.

Photoheliograph Dallmeyer No. 4.

Theodolite, six-inch—Cooke.

Two phototteodolites by Steinheil, for clond photography.

Sextant.

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

Mean time clock, Kullberg 6326.

Do. Shelton.
Do. Chronometer 6299,

Sidereal chronometer, Kullberg 6134.

Tape chronograph, Fuess.

Micrometer for measuring spectrum photographs, Hilger.

Daviding engine, Cambridge Scientific Instrument Company, Limited.

Two Balfour Stewart actinometers.

Buchanan’s solar calorimeter.

Induction eoil with necessary adjuncts.

Small polar siderostat.

Universal instrument.

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

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

The Spectroheliograph—The new moving roof was ready about the end of
January and the spectroheliograph was in constant use from January 81st. In April
the new eollimator slit referred to in the last veport was fitted and the camera slit
was modified in several ways to secure greater stability and to afford protection from
dust; a device was also added to facilitate setting the slit on any desired position in
the spectrum and for automatically recording its exact position after each exposure.
The working of the instrument, after these modifications, has been entirely satisfactory.

The auxiliary speetroheliograph is intended for photographing the hydrogen
flocculi with high dispersion. It is of the Littrow type with one lens serving for
both collimator and camera, and a plane grating. A large direct vision prism and
plane mirror can be substituted for the graling the light being twice transmitted
through the prism. ‘Lhe collimator slit is placed vertically above and in line with
the camera slit, and the whole apparatus is attached to thé side of the main speectro-
heliograph and moves with it. Up to the present time only experimental plates have
been taken with this instrument, mostly for purposes of adjustment.

OBSERVATIONS.

(a) Sorar Prysics.

5. The first five months of the year were favourable for solar observations.
September and December were also favourable, but the remaining five months were
distinctly unfavourable. There were only thirteen days in'the year on which no

observations were possible. The following table shows for each day the observations
that were made.
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SorAr Observations in 1907.

E = Spectroheliograms.

Photoheliograms.

D=

C = Prominences.

B = Spot spestra.
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Noie.—Where a letter is in italics it means that on that day observations were not complete.
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Sorar Observations—Abstract.

1907.
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¥

% Siderostat had been dismantled for ereotion of new sliding roof.

6. Photographs of the sun with the Dallmeyer photoheliograph were taken
on $39 days against 317 in 1906. During February, March, April, and May no-
days were missed. Seven were missed in November and five in June. During the
year it was possible to send to Greenwich all the solar negatives required to fill in
the gaps in the Greenwich and Debra Dun set of daily photographs, and all but.
one of those that were required to replace photographs that were reported to be
ill-defined. A copy of each sun photograph is printed in P.O.P. and is kept for ready
reference.

7. Observations of sunspots.—The sun is examined for spots and facule
every morning when the weather permits. The sun’s image is projected on an
8-ineh disc and the positions of the spots and facule are marked on it. There were
only 13 days in the year on which this class of observation eould not be made.

8. Sunspot gpectra.—The record of the most prominent widened lines in
spot spectra was carried out as heretofore until March 1 when it was discontinued,
and, in accordance with the recommendation of the International Union of Solar
Research, partionlar attention was given to the region of spectrum between A 5210
and F, the affected lines being compared directly with Hale’s photographic map of
the spot spectrum. As the whole region is teo extensive to be examined completely
on any one day it is observed in successive portions on different days.

Simultaneously with the visual observations a photographie investigation of the-
spectrum of some of the larger spots has been successfully carried out, using spectro-
graphs I. and II. The plates obtained show a vast amount of detail and cover the
regions D to F and Hy to Hs  Some of the results of an examination and
measurement of these plates have been published during the year and a more detailed
discussion of one of the plates is still in progress.

9. Prominences,—Prominences were recorded visually on 300 days against
269 in 1906. On I8 of these days the observations were either not complete or not
considered satisfactory on account of poor seeing. The record of the prominences is
made round the dise on which the spots and facule have been projected. The record
is compared with the photographs taken with the spectroheliograph and all promi-
_ nences shown in the photograph but not in the drawing are added in blue penecil.
Where there is much difference between the photograph and the drawing, the differ-
ences are noted. In the case of eruptive or metallic prominences the spectra are
examined and the most conspicuous bright lines are recorded. All conspicuous
displacements of the C line are also noted and their amounts estimated.

10. Spectroheliograms.—Photographs with the spectroheliograph were taken
on 300 days out of 334 possible days during the eleven months the instrument was in
vee. On 45 of.these days the results were not satisfactory owing to unfavourable
weather. Many excellent photographs have however been obtained when the conci-
tions were apparently very unfavourable owing to strong sky glare due to cirrus.
clouds. As a rule, only a very short time is available in the early morning when the
definition is good enough to secure ﬁne detail in the photographs, and in cloudless-
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weather the hour between 8 and 9 a.M. is the best. Usually four negatives of the
dise and two of the limb are taken every day. Measures are made of the position
angles and heights of the prominences on the best limb photograph of each day and
an enlarged positive of the best disc photograph is made on bromide paper. All
such positives obtained during a month are correctly oriented and pasted on a large
card board sheet, this being found very convenient for a gemeral study of the
markings.

Prominence spectroheliograms for 53 days were received from the Solar
Observatory, South Kensington, and floceuli plates for 291 days were sent in
exchange.

General Spectroscopic work.—In addition to spot speetrum work, spectrograph I1.
has been employd in photographing the chromosphere line Hj under various
conditions, with a view to an accurate determination of its wave-length in the solar
spectrum. The general result of a measurement of the plates so far obtained goes
to show that Rowland’s value for this line (4102-000) is about 0-10 A too large and
that the line does not deviate appreciably from its theoretical position according to
the formula of Balmer.

An investigation is also in progress with this instrument for determining the-
rotation period of the higher gases in the chromosphere.

Photographs of the spectrum of comet 1907 d were obtained with a prismatic
camera attached to the 6-inch Cooke Equatorial. The results have been communicated.
to the Royal Astronomical Society.

Summary of Results.

11. Sunspots.—-The following table shows the monthly number of new groups
observed, the mean daily number of spots visible, and the distribution between the
northern and southern hemispheres : —

!
6 I
g 3 5 - . 8 'é g & 'E "5 |Year.
g 2 & 2 P B % | 8 & 8
g ] a. g E | ] I ] & >
- =1 = < = b= < @ <] =% A
New groups . .e 30 32 28 33 18 17 20 22 36 30 18 17 | 301
Daily number .. . 89 71 63 53 31 27 31 43 60 4-9 40 37 46
North “e e . 26 17 16 10 8 [} 8 8 18 17 7 [ 146
South Ve . .. 5 15 12 23 10 11 12 14 18 13 11 12 156

The total number of new groups seen during the year was 301 against 297 last
year. On no day was the sun’s surface observed to be free from spots. There were
seventeen days on which only one group was visible. Ten groups or more were
visible on five days.

The distribution of the groups between the two hemispheres was more nearly
equal this year than during the preceding years. For seven months there were more
spots in the southern than in the northern hemisphere.

The mean daily number of groups varied from 2'7 in June to 7'1 in February
and the average for the year was 4'6. The mean latitude of the spots was 10°9 in
the northern hemisphere and 124 in the southern. There were four groups within
‘1° and four other groups within 2° of the equator. The most important groups seen
during the year were the following :—

(1010 This group came round the limb on December 12 last year

| 1034 as a large regular spot with a few small companions and
No.<{ 1061 finally disappeared on the visible dise not far from the
| 1094 western limb on April 14. This spot is interesting as having
(1116 persisted for five solar rotations, lasting for over four months,

and undergoing immense changes daring its course. In

2
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No. § 1081

+[ 1067
No. { 1090
1058
No. 4 1086
No. 1075
No. 1115
No. 1145
No. 11486
No. 1148
No. 1175
No. 1185
No. 1187
No. 1189
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January it was scattered over 10° of latitude and 19° of
longitude and it remained a huge scattered group during
February also. In March most of the smaller companions
had disappeared and the main spot also was decreased in size,
In April it was a small round and regular spot when it came
round the east limb, but was reduced to a single dot for two
days before its final disappearance. The spectrum of the
spot showed great disturbance during most qf its course.
came round the limb on January 27 and consisted of a leading
large spot with a double umbra and a large train of
followers. On the 30th its spectrum showed great distur-
banee in the hydrogen line, and D, was intensely dark. It
was seen during two rotations.
came round the limb on February 4. It was at first irregular
in outline and had many small companions, but by the time
it had reached the central meridian most of the companions
had disappeared and the main spot had increased in size and
had become more regular in shape. The umbra was a double
one. It returned again on March 3 as a round and regular
spot and traversed the dise unchanged until it disappeared at
the west limb on the 15th.
formed on the visible disc on February 5. It rapidly developed
and on the 9th it consisted of two pairs of regular spots close
. together. [t returned again on February 28.
was first seen on February 20 and was formed on the visible
disc. It rapidly developed and after it had crossed the
central meridian, on the 23rd, it consisted of three moderate-
sized spots in a train.
which appeared at the east limb on March 31 was the only
large spot seen during April.
formed on the visible disc on May 3, about a day’s journey
from the central meridian. It rapidly developed till the 6th
when it attained its maximum size. This was a very
disturbed spot.
came round the east limb on May +. It was a lurge group
visible to the naked eye, and at first consisted of a main spot
with double umbra and smaller companions. The umbre
afterwards became united. The main spot became smaller as
it approached the west limb and the umhbra again divided
into two.
was first seen on May 7 as two small dots half way between
the east limb and the central meridian. It grew day after
day till the 11th after which it began to decrease in size.
was first observed here on June 14 not far from the east limb.
It consisted, in the beginning, of 3 distinet moderate-sized
spots of regular outline very near each other. This was one
of the largest spots seen during the year and was visible to
the naked eye.
was on the sun from July 1] to 23. This was a spot of round
and regular outline quite free from smaller companions. The
spectrum indicated some disturbance on the 14tk when the C
line was strongly reversed close to it,
came round the east limb on July 12 and was in about the same
region as that'occupied by the larger spot (No. 1175) of June.
In the beginning it consisted of a double spot but the rear
companion soon broke up into smaller dots.
was a small spot when it was first seen near the east limb on
July 20. It soon developed and attained its maximum size

on the 26th, when it was on the central meridian, after which
it became smaller.
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No. 1210 came round the east limb on August 14 and consisted, in the
beginning, of a long stream extending over nearly 14° of
longitude It contained two main spots, one leading and the
other at the rear.

No. 1215 was first seen near the east limb on August 27 and consisted of
a train of three spots with a number of small companions. It
traversed the disc without undergoing much change and

‘ disappeared at the west limb on September 9.

No. 1228 was visible from September 6 to 18. It developed from small
dots into a long scattered group.

Nos. 1237 and 1241 were visible from September 12 to 24 and 17 to 28
respectively. They were single spots of round and regular
outline. They traversed the solar dise without undergoing
any great change.

>No 1242 came round the east limb as a small dot on September 17.
T\ 1278 The number and size of the spots increased from day to day.
On the 26th it was a train extending over 20° of longitude.
It appeared again on October 14 and traversed the solar disc
as a long train with a chief spot leading. On several
oecasions the hydrogen lines were seen reversed close to the

spot.

No. 1267 came round the east limb on October 9 and was growing for
the next five days, after which it began fo decrease in size
until it disappeared round the west limb on the 21st.

No. 1292 came round the east limb on November 9 and was last seen on
the 22nd. It underwent little change from day to day and
remained a long train containing several large spots and
extensive penumbral patches. On November 20, when it was
near the west limb, the spectram showed considerable dis-
turbance. The group was also associated with intensely
bright metallic prominences at the west limb.

Nos. 1288 and 1293 were also fairly large spots which appeared in November
but they did not show any activity, nor did they undergo
any marked changes from day to day except that No. 1293
dwindled as it neared the west limb.

Nos. 1304, 1306 and 1307 were fairly large spots that were seen in Dec-
ember, but there was nothing striking about them.

No. 1311 was first observed on December 14 as a train of small spots and
in the course of a few days formed a fine double spot-group.

No. 1812 came round the limb on December 15. This was associated
with prominences at both limbs and showed C reversed on
the umbra on the 22nd, 23rd, and 27th.

No. 1821 came round the east limb on December 31.

12. Prominences,—The general activity of the two hemispheres for all classes
-of prominences, as compared with the previous year, may be inferred from the
following table :—

Mean dazly profiie arcas of Prominences.

1906. 1907,
North 2:561 square minutes. 1-92 square minutes.
So'ﬂ.th 217 9 7 227 3 »
Total 4:68 53 » 4'19 ”» ]

[y .

It is seen from the above that the general reduction of activity in 1907 is
.confined to the northern hemisphere, the southern showing a slight inerease. In the
latitude distribution a remarkable difference is shown between the two hemispheres,
which are usually more or less symmetrical as regards the latitudes of the zones of
maxima and minima. From the beginning of the year the northern polar prominences,
which were strongly represented during 1908, practically ceased to exist, whilst the
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south polar region still continued active, the whole region between — 45° and the south
pole producing a very considerable number of large prominences. The region from
latitude — 10° to — 45° has been the most prolific, however, in this hemisphere ; but
no clearly marked zones of maxima are shown. In the north, on the other hand, two.
well-defined maxima oecur in the zones -+ 25° to 4 30° and - 50° to 4 55°.

Metallic prominences were of frequent occurrence, 111 having been recorded.
Of these, 54 were confined to the northern spot zone, and had a mean latitude of
+15°7, 50 were confined to the southern spot zone, with a mean latitude of — 15>,
the remaining 7 were distributed in longitude in a narrow zone entirely outside the
spot regious, the mean latitude being — 72°. The only metallic elements observed in
these high latitude prominences were Na, Mg, and Fe, whilst some of the prominences
in spot-latitudes gave, in addition, the lines of Ba and Ca, together with a considerable
number of unidentified lines, probably including Ni, Mn, Cr, and Ti.

As a full list of prominences observed is 'beiug published in the Bulletins of the
Observatory it is only necessary to give here a few notes of the more important
prominences of the year.

January —Large prominences were abundant. No less than 71 reached a
height of about 1 minute and upwards, and of these 9 were over 2 minutes high. The-
tallest seen was on the 24th at position angle 72° and this reached a height of 210
seeonds.

February.—Large prominences were as abundant as in January. Seventy-five
prominences of over 1 minute in height were recorded and of these 10 were more than
2 minutes high. The tallest was one seen on the 4th at position angle 90° which
reached a height of 210 seconds.

March.—Large prominences were abundant, as in previous months. There
were 50 which were equal to or exceeding a minute in height and 30 eovering 10° or
more of the solar limb. 8ix were two minutes or more in height. The tallest of the
month and perhaps the highest recorded here was photographed in Calight on the 14th
at 9* 25™ between position angle 3° and 15°. It was 634 minutes high, and was probably
eruptive as it was abgent from two other photographs taken half an hour and one
hour later. On the 20th a huge cloud, about 150" high and overhanging 25° of the
limb between position angles 95° and 110°, was photographed.

April—There wore 59 prominences of 1 minute or more in height, On the 9th
and 22nd prominences were observed extending over about 30° of the solar limb.
On the former date, at position angle 30° a fine prominence of a very complicated
stracture and covering nearly 20° of limb was seen, and a series of photographs
showed that in an interval of 89 minutes it increased in height from 105" to 185"

May.—There were as many as 87 of about or more than a minute in height.
Four of these were 2 minutes high and two exceeded 41 minutes. The tallest was
290" high and was observed and photographed on the 3rd at position angle 45°.
On May 8 a very large number of prominences covered the solar limb and almost a
contga%ous series of prominences, large and small, extended from position angle 25°
to 100°.

June.—Owing ‘to poor observing weather during the greater part of the month
only 22 large prominences were recorded. The tallest was 140" high and was
photographed on the 24th at position angle 152°.

July.—There were 28 large prominences observed on the 19 days when obser-
vations were possible. On the 4th, at position angle 266° an intensely bright
eruptive prominence was photographed which was rapidly increasing in height. It
was 200" high at 8 10= I.8.T. and about 8™ later it had attained a height of 315"
or nearly 142,000 miles. ) ’

August.—There were only 28 large prominences observed during the month.
The highest was about two minutes in altitude, and was photographed on the 22nd at
position angle 343°. ' .

September.—There were 47 large prominences observed, of which seven were-
two minutes or morein height. The tallest recorded was two and a half minutes high,
and was eg}t):::ved t&111 the 10th at position angle 288°. ’

r.—There were 39 large prominences observed, of which eight w
twe minnutes high, The tallest recorded was on the 30th a’nd was 150”g }liigh?m sbout
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November.—Twenty-five prominences were observed in the month a minute or
more in height. The highest was a detached cloud 180” high photographed on the:
2nd. Metallic prominences were observed on the 21st and 22nd associated with spot
1292 referred to above,

December.—Fifty-eight prominences of one minute or more in height were
observed in the month. A region about latitude 4+ 45° West and covering more
than 50° of longitude contained a series of prominences two minutes or more in
height. The highest one, a cloud 170" high, was seen on the 26th. On the 5th
there was a closely connected group of prominences occupying more than 80° near the
east limb. There were seven metallic prominences observed during the month.

(0) OrEER OBSERVATIONS.

13. Time,—Time is determined with the transit instrument when necessary.
The standard clock and the chronometers are compared and rated daily.

The standard clock is also compared daily with the Madras standard clock by
means of the signals sent at 4 .M. over all telegraph lines in India.

The usual time signal to the station was not given throughout the year owing to
the failure of the Public Works Department to repair the flagstaff. A new flagstaff
is now in cburse of erection and the time signal, which is much appreciated, will be
restarted as soon as the new staff is ready.

14. Meteorology.—Meteorologieal observations were carried on as in former
years. Eye observafions are made at 8, 10® and 16" local mean time. Tem-
peratures and pressure are recorded by a Richard thermograph and barograph and
the mean daily pressure and temperature are obtained from the traces corrected by
reference to the eye observations. The wind direction and velocity are got from a
Beckley anemograph placed on a tower sufficiently far from the observatory to be
undisturbed by the buildings.

Temperature.—The mean temperature for the whole year was 0°4 below the
assumed average. The only months in which there was any considerable difference
from normal were April and August, in the former of which the temperature was 1°-7
and the latter 1°-9 below normal. The highest shade temperature recorded was 74°'7
on June 3, and the lowest 40°8 on January 15 and December 25. The highest
temperature in the sun was 147°'6 on June 21, and the lowest grass minimum 19°-9 on
January 20.

Humidity.—The relative humidity was largely below normal in May and largely
above normai in March and April. For the whole year it was 1 per cent. above
normal,

Winds.—The wind velocity was above average in May, August, November, and
December and below it in all other months. In Augustthe excess was 102 miles per
day and in July the defect was 68 miles per day. The highest daily records were
809 miles on November 5 and 785 miles on August 7.

Rain.—The rainfall for the year was nearly 20 per cent. below normal. It
was normal in March and May, in considerable excess in November, and in defect in
all other months, the greatest defect being 4-9 inches in October. The greatest fallin
one day was 3'63 inches on November 19.

Oloud and sunshine.—The sunshine recorded for the year was a little above
the normal. It was considerably in excess in January, February, and May and
considerably in defect in August. _ o

The transparency of the lower atmosphere as judged by the visibility of the
Nilgiris was much below the average. It was the lowest recorded since 1901.

15. Seismology.—The Milne horizontal pendulum was in use throughout the
year and the results are given in Appendix I., but during part of the time the
records were not quite satisfactory. This was probably owing to the fact that the
pointof the pivot had got blunted. This has now been rectified. The number of distant
earthquakes recorded was only 24, which is far the smallest number for any year
gince the instrament was set up. Copies of the records and of the chief seismograms
are supplied to the British Association Committee and to others when asked for.

3
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16. Library.—A card catalogue of the library, which was begun some time ago
but was not carried far owing to pressure of work, has been almost.; completed by
Mis. Evershed. One hundred and fifty-one volumes were bound during the year,

17. Publications. - Bulletins Nos. VIIL to XI. were published and distributed
.during the year, and No. XII. was in type at the elose of the year.

Bulletins Nos. VIIL and XI. give the ohservations of sunspot spectra made
between January 1906 and February 1907. Nos. IX. and X. contain lists of
prominences observed from January to December 1908. No. XII. will bring the
latter record up to the end of June 1907. ]

In addition to these the following papers were published by members of the
staff :—

“ Distribution of prominences in latitude in the year 1906 from observations
made at Kodaikdnal on 156 days in the first half of the year and 105 daysin the
second half by J. Evershed.”” R.A.S. M.N. LXVIL, 7.

¢ The ultra-violet region in sunspot spectra ”, and

“ The spectrum of Comet 1907d (Daniel)” by J. Evershed, R.A.8. M.N.
LXVIIIL, 1.

“The Weakened and Obliterated lines in the sunspot spectrum,” by
‘G, Nagaraja. A.P.J. XXVL, 8.

18. General.~~The Direetor-General of Observatories visited Kodaikdnal and
Madras at the end of January and the beginning of February. The Officiating
Director inspected the Madras Observatory in November. The whole steff worked
well throughout the year.

The Director, when on leave, took part in the Paris Mecting of the International
Congress for Solar Research, and then and on other occasions had wn opportunity of
disoussing many points conneeted with the work of the Observatory with the chief
authorities on the subjeet.

Koparrinai, C. Mioniz SurtH,
13tk February 1908. Director, Kodaitdnal and Madras Ubservatories.
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IL—REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1907.

Staff.—Mr. R. Ll Jones went on 16 months’ leave from the 6th May and I
took over charge from him on that date. There was no change in the permanent
ministerial staff of the Observatory.

Mr. 8. Solomon Pillai took privilege leave for one month from the 19th April
and again for one month from the 7th December on account of ill-health. His
leave has since been extended by another montH. On the first occasion, Mr. C. N.
Ramaswamy Aiyangar, Mm.a., acted as First Assistant and on the present occasion
Mr. A. A, Narayana Aiyar, B.A., is acting as First Assistant.

Mr. M. G. Subrahmanyam is under orders of transfer to Bombay and his place
will be filled by Mr. A. A. Narayana Aiyar.

2. Time service.—The astronomical observations made during the year were,
-as usual, solely directed to time determinations. Transits of the sun were also taken
oecasuonal]y to echeck the rate of the clock when unfavourable weather prevented the
regular star observations from being taken.

The time gun at the Fort was fired correctly at noon and at 8 r.m. on 709
-occasions outf of 780, giving a percentage of sucecess of 97-1.

The time ball at the Port office was dropped at 1 ».u. correctly on all occasions
-except four. On three of these it was dropped correctly at 2 p.u.

The 8-hour and 16-hour rolls were sent as in the previous years except that the
60th seconds are now being omitted in the S-hour rolls also from lst October, at the
request of the Master Attendant, Colombo. Both the 8-hour and 16-hour rolls were
found to be not quite satlsfactory, the intervals between successive seconds being
sometimes unequal. An entirely automatic arrangement for sending the roll has been
suggested and is now under consideration. It would, in eliminating the personal
equation, be a distinet improvement.*

3. Meteorological observations.——Meteorological observations were made as
usual at 8, 10, 16 and 20 hours, local mean time. The observations of the 10 and
16 hours were reduced and sent to the India Meteorological Office, Alipore, on
Form F. The original method of observing the movement of elouds was discontinued
from the 1st March, from which date the present method, personally explained by
Mr. J. H. Field, Imperial Meteorologist, has been used.

Besides the ordinary weather messages, special storm observations were sent on
-one oceasion to Simla and on 138 occasions to Caleutta.

The tabulation of the traces of the Barograph, Thermograph and Anemograph at
Madras and of the Anemograph at Dodabetta are up to date.

4, Buildlngs,-—Ordmary repairs to the buildings were made during the year.
The dome of the 8-inch equatorial, which is worn out, has not yet been replaced by
.a new one, but money for a new dome has been promded in the budget for next year.

5. Instruments.~~The following is the list of instruments at the Madras
‘Qbservatory on the 31st December 1907 :—

(a) Astronomical.

Eight-inch Equatorial Telescope—Troughton & Simms.
Sidereal Clock—Haswall.
” Dent No. 1408.
S. Riefler No. 61,
Mesn Time Clock with alvanometer-—Shepherd & Soms.
Meridian Cixelo—Troughton & Simms.
Mean Time Cloek—J. Monk.
Mean Time Chronometer—V. Kullberg ggzz

" Pa.rhnson & Frodsham 2352,
Portable Tranmt Instrument—Dolland.

* The final signal at 16h is sent by the clock and is not affected by the personal equation of the sender.
‘ c.M.8.
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Portable Telescope with stand.
Tape Chronograph—R. Fuess. )
Relay for use with the Chronograph—Siemens.

() Meteorological.
Bichard’s Barograph—No. 10 L. Casella.
Richard’s Thermograph—No. 3618 1. Casclla.
Beckley’s Anemograph—Adie.
Sunshine Recorder—No. 149 L. Casella.
Anemoscope—P. Orr & Sons. +
Nephoscope—Mons. Jules Daboseq & Ph. Pellin.
Barometer, Fortin’s—1771 L. Casella.
Barometer, Fortin’s—725 L. Casella (spare).
Barometer, Fortin’s—1420 L. Casella (spare).
Dry bulb thermometer—No. 94221 L. Casella.
Dry bulb thermometer—No. 38037 Negretti & Zambra (spare).
‘Wet bulb thermometer—No. 94219 L. %asella.
‘Wet bulb thermometer—No. 88087 Negretti and Zambra (spare).
Dry mazimum thermometer—No. 8581 Negrotti and Zambra.
Dry minimum thermometer—No. 69047 L. Casella.
Wet minimum thermometer—No. 91753 Negretti & Zambra,
Sun maximum thermometer—No. 10479 Negretti & Zambra,
@Grass minimum thermometer—No. 3377 Negretti & Zambra.
Raingauge (8" diameter)—No. 1042 Negretti & Zambra.
Measure glass for above.
Raingauge (5" diameter).
Measure glass for above.

The Chronograph which was sent out with two connections imperfectly insulated
was put in order and brought into use for transit work from the 29th August. The
Riefler Clock has been keeping a steady rate, the variation between the maximum
and minimum daily rate throughout the year being only 0-31 seconds. Towards the
end of the year the catgut cord of the Riefler Clock was replaced by a silk one, the
movement was cleaned and oiled, and the aneroid was adjusted. Almost immedi.
ately afterwards the second-beats were found to be of unequal length, which
necessitated the opening of the clock again for adjustment.

The Acting Director, Kodaikdnal and Madras Observatories, visited the Madras
Observatory in November and cleaned the object-glass of the Equatorinl and the wires
of the Meridian Circle.

6. Weaﬂiher Summa.r .—The fOHDWin‘l' i A SUNINATrY f ﬂ teo 1 .
conditions at Madras during tlYe year 1907 :___5 y »f the meteorological

Pressure—The atmospheric pressure was above normal in March, April, Ma
September and October, and below normal in the other months of the yep;r.’ Tgé
greatest excess was 0-020 inches in April and the greatest defect wus 0-031 inches in
November. The highest pressure recorded was 30°098 inches on Deccmber 29, the
lowest pressure was 29-518 inches on July 25. ’

Temperaiure.—The mean temperature of the air was normal in January and
December, and above normsl in all the other months except April, wheu it was below
normal. The maximum in the shade was above normal in March, May, June, July,
August and September and below normal in the other six months, the greatest ‘exoess
being 4°:3 F.in May and the greatest defect being 1°-6 F, in Novemher. The minimum
in the shade was normal in May, below normal in January, April, and December,
and above in the remaining months of the year; that on grass was normal in April
and above normel in the other 11 months. The maximum in the sun was below
nprmal throughout tl_le year, the greatest defect being 12°4F. in November. The
llnoggl:e;tF te(x)?lpgzztugz in t(l)le 31111 was 1561°2-F. on August 27, and that in the shade wes

0 F. . On Janus ; .
and on goast (552.2 F) coterman. ry 81, the lowest temperature in the shade (59*6F.)

_Humidity.—The humidity was below normal in Ma d
above mWa:]l the other .moni_;hs. _ The lowest percentage was %’QJ:n.n e(,) :g{weulg;st, "

rth ! ind.—The wind direction was normal in January, May, and July. It was more
northerly in October and December, more easterly in March, April, and November,
wore southerly in February and September, and more westerly in J une and Aungust.
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The wind velocity was above normal in Mareh, August, and November, and below
normal in the remaining months, the greatest deficiency in the mean daily velocity
being 46 miles per diem in May.

Oloud.-—The percentage of cloud was in slight excess in April and November
-and in defect in all the other months.

Sunshine.—The percentage.of bright sunshine was above normal in July and
September and below normal in the remaining months. The greatest defect was 16°5
in November. There were 2,234°6 hours of bright sunshine during the year.

Rainfall—The rainfall was above the average in June, October, November, and
December, and below in the other eight months. The greatest defect wak 4-40 inches
in September, the fall in the month being only 7 per cent. of the average amount,
The rainfall from the 15th October to the end of the year was 24-99 inches against
an average of 26:00 inches. The total rainfall for the year was 44-68 inches—4-34
inches below the normal. The greatest fall on a single day was 5706 inches on
October 2.

Storm.—A cyclone of moderate intensity, which formed in the Andaman Sea,
-orossed the Madras Coast between Madras and Nellore on the afternoon of the 26th
November. The rainfall received on that day was 3:18 inches.

Mapras OBSERVATORY, R. LITTLERHAILES,
187k Januvary 1908. Officiating Deputy Director.
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Appendix 1.

Koparr&waL Observatory Seismological Records in 1907,

Noi Do ngé}%?e c«é;g%?e ERT | uaty, | Mo Aup 1’°nﬁon-£ Remarky
S I
1907. H. M. H. M. H. M. H. M. NN, ’ H, M. |
1 [Jeu. 2 12 158 | 12 249 | 12 364 18 50 | 06 03 1 8¢
13 156 vb 03
2 4 .| No.P.Te.| 5 238 5 302 8 34 . 3 e
3 4 .0 9 608 | 10 69 1(5) 411;:5 10 36 | 06 0 0 44
¢ 8 .1 6 409 8 38 | & 120 7 71| 07 o3 0 44
5 Beb. & ..|/No.P.Ts.| 19 567 | 19 577 2 37 | 04 03 0 40
6 [Mar. 29 20 586 | 21 81 | 21 41 21 57 | 10 0-Rd 103 ;Bit!is
7 31 No. P.Te.| 22 243 | 43 259 28 12 | 08 027 0 45 |
8 |Ape. 18 ..| Do 18 48:9 | 18 610 19 6¢ | 06047 1 05 |
9 15 ..| & 300 7 829 7 4bl § 28 | 21114 1 48 fmm,u
10 18 21 90 | 21 269 | 21 326 91 23 | 18 077 11!
21 8u2 15 072 .
I 19 .| o 08 0 202 0 953 185 | 195 094 124 1
12 26 .. | 19 186 | 19 241 | 19 3958 19 40 | 075 032 0 u2 E
18 May 95 .. 12 02 | 12 948 | 12 254 12 41 | 026 012 ‘ o 41
14 25 ..| 14 182 | 14 290 | 1¢ 295 4 48 | 050 v2¢ v Ao |

There were some very small treworson May 31at 13h 1%m, on June Ist from 10b to 10k 30w and alm on June U

meximum gt 16h $6m (G.M.T).

15 June

16 Sept. 2 | 16 16 | G635 | te 161 | 18 oy | L%, o
16a b . Small Tremors 28 03 and 48h Nm.g Ending ut
170ck 4 .| 10 898 | 10 485 | 10 453 0ot | e 0e | Bt
17a [ JN Bmall Tremors From 3 58 to &b Olm} o
17 11 Do. - . 16 16 | 015k 3] ..
18 21 4 340 4 360 ? & 37 ? 2 03 . Bonm want to uns
19 27 5 982 | 5 822 | 5 328 b 4T | 32 09 019 Sheet murked at
192 Nov. 12 .. | BSmall Tremors From 8 06 toB 15 *hilm.
19b 6 .. .- Do. . 12 26 te23 41 .
20 2 .. 20 000 | 20 130 | 20 150 23120 . 4 29 I 1 Keralagn,
21 2 .. No. P is| 8 170 | & 160 6 83 ' 08 04 o 15
92 Deo. 6 ..| 12 480 | 12 632 | 12 878 13 16 : 05 0 o 28
28 16 .. |No.P.Ts.| 17 B48 | 17 660 | 18 Bs ’ 04 02 0 59 | Many small maxk
24 30 5 672 | 8 060 |f 6 o080 i .
{7 130 7 38 i o5 02 14

* Several very large maxims, reeching to at lsast 25mm—largest unoertain, Sheet changed at Sh 46m (G.M.T.).
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Appendix IV,

Kopaixinar Mean Hourly Bright Sunshine for the vear 1907.

Hours.
Month. |—— 7+ —- T —- Bemarks
67 | 18 | 89 lmo 110-11 11-12’12.13 13-14 1515'15-15!15-17 17-18 |18-19
‘ . !

Japnary .. | 013 | 0751 085 | 0-88 | 0-85 o-sQ{ 087 | 085 0-71 | 062 | 051 | 00
Pebruary 18| 92| 100 | 100 100 | -98' 06| 78| -72| -62| 53| -m
March .| 81| 96 -98| 96| -94| -8 60| 59 | 4| aT| | @
April .. 14| 70} 83| 87 ,| ‘84| 81 M4 | 63t 4| 35| 25! -09
May . -30| 76 -8¢4| -93! -89l -89: 78| 61 50, -45] 85| -la
June .. | "14| -46| -68| °86  -b8 '46_.‘ 43 ] 41 -2¢4| 26! 26| -10
July .. ‘11| 42| 48| 45| 46| -35{ 26| 26 -26| -17 j 08 | -02
August 06| 35| 87| 40| 38| 80| 28| 15, -08 -oo% 03| 01| .. |
September of | 7| 72| 63| 59| -a9i 36| -21] -22| .22| -20| -06 !
Octobsr .. 33| 66| 66| 5| a7 82, 0 | 3| 9. -08
November 07, 86| 45| 69| 64| 4B i 40 39 el 81| -2 I 01
Decomber .| 07| -sa| 0| -rrl 88| -1 7| 7| s, e 46 | -08

Mean 18 | 0-68 | 0-70 | 0:72 | 0-70 055\ 0-56 l 049 | 040 | 0:36 | 0-29 | 0-10 |

Appendix V.

Nuwmegr of days in each month on which the Nilgiris were visible in 1907.

Month. i Very clear. | Visible. | Just visible, T?:ig;: ¥y Total.
January . . . 11 4 3 18
February . .- . 5 4 2 11
March ,e a 1 3 1 7
April e . . 2 2 10 1 15
May .. - 1 , 1
June .. . . [ 2 2 . 10
July .. e . o 3 3 4 10
August . .e 2 [ . 7
September . 11 4 8 21
October 4 1 5 . 10
November . . 2 5 8 + 14
December . . . 3 B 9 3 20

Totel ..| 38 | 4 58 14 14
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Appendix VIIL

Ansrract of the mean meteorologieal condition of Madras in the year 1907 compared with the
average of past years.

Mean values of 1907. Difference from Average.
Reduced atmoepherio pressure .. . e . 29-856 0'008 below. 29-864
Femperatare of air . .. . o . . . 819 08 above. 81-1
Do. of evaporation .. . .. . e . 756 11 » 745
Percentage of humidity e e e 74 2 » 72
Groatest solar heat in saouo . . 1349 4'8 below 189-7
Maximum in shade . - .. - . e . 914 0°6 above. 90-8
Minimum in shade . . - . o e e 750 03 ) 747
Do. on grass .. ‘e . .. .. . . 73'0 1, 71-9
Rainfall in inches on 88 days .. . .. .. . e 4468 4°34¢ below. 49-02
General direction of wind .o .. .. .. .. . 8.E. by E. 1 point E. S8.E.
Daily velocity in miles .. .- . k o . . . 158 13 below. } 171
Percentage of cloudy eky .. . . . . .. 42 7 . 49
Do. of bright sunshine .. .. .. .. .. e 507 T 584

Durarion and quantity of the wind from different points.

From Hours,| Miles. ‘ From Hoursj Miles. From Hours.| Miles. Frow Honrs.‘ Miles.
| T

North ..l 2481 1,610 |East . 271l1 1,420 {South .. | 106 826 | West 1 310? 2,813
N.byE. ..{ 10| 1,261 |E.byS. .. 3391 1,788 |B.by W...| 156 | 1,080 | W.by N...| 265 | 2,304
N.NE. ..| o63| 3,27 EBE. .. | 386 | 1,887 |BSW. ..| 148| 103 W.N.W...| 105| o
NE. by N...| 88| 3,273 | 8E. by E. 619‘ 3,542 |S.W.by 8. | 178 1,225 }N.w. by W.% 90 | 542
NE. ..| s¢2| 99268 |BE. ..| 758 I‘ 4,765 |B.W. ..| 1656 | 1,146 | N.W. ‘i 86 403
NE byE. | 268| 1,678 |[B.E.byS. | 548| 4215 |S.W.by W.| 107 | 1,352 |[N.W.by N.| 120| 736
ENE. e 228 1,310 | 8.8.E. .. 229? 1,727 | WB.W. .. 284 1,843 | N.NW., ., 114 860
E.byN. ..| 408 2,284 |B.byE. .. m%’ 1,027 | W.byS...| 396 3,2341}1. by W...| 179 | 1,199

There were 116 calm hours during the year. The resultant corresponding to the above
numbers is represented by a E.8.E. wind, blowing with a uniform daily velocity of 24 miles.
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Mapris OBservaTORY.—Wind, cloud, and bright sunshine, 1907.
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Appendix XII.

[

!

1

|
Wind resultant, Clouds (0—10), Bright sunshine.
Monih. R T R S

Greatest

L Average| number

Velocity.| Direction. | 8 H. | 10H. | 16H, | 20 H. | Meax. per | of hours
day. in 8
day.

MILEE. ‘ HOURES.

January .. o . 121 NE | 246 28 22 12 2-3 76 1
Febraary . 101 E. by 8. 16 30 20 1-2 2-0 89 100
Maroh . ‘e 124 | 8.E. by K. 28 38 16 1-2 2-3 84 105
April .. . . 138 | 8.E. by E, 42 41 31 2-0 8¢ 85 11-0
May o 12 8. v E. 29 35 3-6 2-0 2-8 7°8 90
Juone - . 100 |S'W.by W.| 58 52 66 53 66 41 78
Jaly .. . 97 B.W. 65 63 80 [ 49 59 43 82
Angust .. - 180 WS W, 59 53 77 65 84 38 80
‘September 88 8. by E. 50 47 56 30 46 59 106
October .. - 83 N.N.E. 47 &5 64 41 51 53 10-2
November 96 N.N.H. 66 66 63 538 62 +1 85
December 144 N. by E. 42 44 3-8 32 39 58 82
Annual 24 E.B.E. 44 45 46 33 42 62 9-2
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