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KODAIKANAL AND MADRAS OBSERVATORIES,

I—-REPORT OF THE KODAIKANAL OBSERVATORY FOR
THE YEAR 1905.

1. Staff —The staff of the Observatory on the 31st December 1905 was as
follows :—

Director . .. .e .. .. .. C. Michie Smith, B.Sc.
Agsistant Director .. .. .. .. Vacant.

First Assistant e - .. .. K. V.Sivarama Aiyar, u.a.
Second Assistant - c. .- .. 8. Sitarama Aiyar, B.A.
Third Assistant -, - .. .. G Nagaraja Aiyar.

Fourth Assistant .. - .- .. S. Balasundaram Aiyar,
Writer - . .. .. . .. L. N. Krishnaswamy Aiyar.
Photographic Assistant . R. Krishna Aiyar.

The First Assistant was absent on furlough and extraordinary leave from the
beginning of the year till May 29. 'The Second Assistant was absent on privilege
leave from August 15 to September 23. The Third Assistant was absent on privilege
leave from September 24 to December 23. Mr. M. G. Subrahmanya Aiyar of the
Madras Observatory staff, who was acting as Third Assistant during the absence of
the First Assistant on furlough. was trausferred to the Survey of India Department on
May 6 as Magnetic (Jbserver here. Mr. S. 8. Ramaswami Aiyangar acted for three
months a8 an extra Assistant, and subsequently acted as Fourth Assistant during the
.absence of the Second and Third Assistants. Towards the end of the year Govern-
ment, at the request of the Director, sanctioned the addition to the staff of a
permanent Photographic Assistant.

The subordinate staff of the Observatory consists of a book-binder and book-
binder’s boy, a mechanic, four peons and a boy peon for the dark room, and two lascars.

2. Distribution of work,—The Director takes charge of the spectroheliograph
and is helped by the Photographic Assistant. The Fipst, Second, and Third Assist-
ants are also trained to use the instrument if necessary. The First, Second and Third
Assistants are in charge of the work with the Cooke equatorial (spectroscopic), the
Lerebour and Secretan equatorial (visval), the photoheliograph, the transit instru-
ment, and the seismometer. They have also to do the astronomical computing and
‘the preparation of the observations for the press. = The Fourth Assistant bas 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 tor the accounts, correspondence,
and all office records.

8. Buildings and grounds—a) Speciroheliograph building-—This building
has continued to give much trouble In the main building venetian shutters have
been placed in six of the windows with most beneficial results, but the roof continues
to leak in several places. There is no partienlar difficulty in curing this as a suitable
material has been found for the purpose but for some unexplained reason, and in
spite of frequent reminders, only a small part of the work has been dome. The
sliding roof which covers the siderostat was nearly blown off the rails several times
during the south-west monsoon, and had to be temporarily strengthened internally by
wooden struts. A design for a new and much smaller roof has been submitted and
-sanetion for this is now awaited.

(b) Photokelio ;raph house.—It was mentioned in last year’s report that plans
for a new building for the photoheliograph had been prepared. These were sane-
tioned and the walls of the building have been completed except for the cut stone
ring which carries the rails. The dome has not yet arrived from the makers. The
building consists of a 15-foot dome with a small dark room on the south side and a
poreh to protect the door on the north.
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(¢) Workshop.—The new workshop has been finished and brought into use.
The old workshop is now occupied by the book-binder and the old book-binder’s
shed is used as a store room. These changes add greatly to the conveniemce of
the establishment.

(d) The Fourth Assistant’s quarters were completed and occupied, but they still
want a fence to keep off straying cattle.

(e) House for the Assistant Director.—Plans and estimates for this were
prepared and after much delay have been forwarded to the Government of India for
sanction. Work has not yet been begun on the building.

() The usual repairs have been carried out and the buildings, with the excep-
tion of the spectroheliograph house referred to above, are all in good order.

{9) Grounds.—The roads and paths have been kept in good order, and a
number of trees and shrubs have been planted. Much more requires to be done in
this direction, but the season was nota favourable one for planting out young trees.
A number of seedlings have, however, been raised and if the weather is favourable
will be planted out in the coming spring. In January some damage was done to the
young trees in part of the compound by a forest fire which swept round nearly half a
nile of the boundary of the Observatory grounds. Fortunately the Observatory fire
lines were in good order and the long grass had been removed from the chief planta-
tion so that it was found possible to stop the fire soon after it crossed the boundary.
Some fifty blue gums were badly burned and had to be coppiced, and a number
of young trees were scorched by the heat as much as 50 yards from the point actually
reached by the fire. A few of these have died, but most of them have recovered.

(k) The well from which the aermotor pumps was dry for about three months,
but a new well had been opened which fortunately proved permanent and yielded an
ample supply of water. All the water, however, had to be carried from this well for
a distance of a quarter of a mile with a rise of over 100 feet. During the rest of the
year the aermotor and pumps gave satisfaction.

4. Instruments.—~The following are the prineipal instruments belonging to the
Observatory :—

Six-inch Cooke equatorial.

Siz-inch Lerebour and Secretan equatorial, remounted by Grubb with a 5-inck Grubb
portrait lens of 36-inches focis attached.

Spectrograph—consisting of an 1l-inch polar siderostat, 6-inch Grubb lens of 40-feet
foeus, and a 4-inch concave grating of 10-feet focus, mounted on Rowland’s plan. A
plane grating with collimator and camera lenses of 8-feet focus can be substituted for
the concave grating.

A rhomb with ends cut at 45°, mounted on a graduated cirele, can be placed in front of
the slit so as to enable any part of the limb to be bronght on to the slit.

Six-inch transit instrument and barrel chronograph, formerly the property of the Great
Trigonometrical Survey of India.

Six-prism table spectroscope—Hilger.

Photoheliograph  Dallmeyer No. 4.

Theodolite, six-inch—Cooke.

Two phototheudolites by Steinheil for cloud photography.

Sextant.

Spectroheliograph with 18-inch siderostat and 12-inch Cooke triple achromatic lens of’
20-feet focus, by the Cambridge Scientific Instrument Company, Limited.

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

Mean time clock, Kullberg 6326.

Sidereal clock, Shelton.

Mean 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 adjunots.

Small polar siderostat.

Universal instrument.

Complete set of metecrological instruments, including Richard barograph and.
thermograph, and wind recorders.
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A high class screw cutting turning lathe by Messra. Cooke & Sons was reeceived
at the end of the year.

The Spectrokeliograph.—The spectroheliograph has been in constant use through-
out the year and has given satisfaction except as regards the slits. These are of a
complicated structure and have proved far from satisfactory. A grain of dust—and
dust is sadly too abundant here at certain seasons—throws them out, and it is exceed-
ingly difficult to keep both jaws in the same plane. Various plans have been tried to
make them work better with fair success so far as the camera slit is concerned. The
collimating slit has been more difficult to correct and a new slit of a simpler design
has been asked for. The negative lens for enlarging the image formed by the 12-inch
lens was received on May 9 and was at once set up, but has not been much used.
It is not often that the sun’s image is sufficiently steady to make it possible to get a
really satisfactory enlarged image, and it is only when there is some special feature to
photograph that the attempt is made. The want of steadiness in the image of the sun
is due to several causes. The most prominent is, doubtless, the unsatisfactory position
of the building. Why the present site was chosen is not known as two much better
sites were available, but as it is too late to make a change now varions attempts have
been made to improve the surroundings. Unfortunately the ground surrounding the
building is very rocky and it is diffieult, if not impossible, to cover it with vegetation.
An attempt is being made to cover it asfar as possible but this will take time. Inside
the large siderostat building blankets and mats have been placed on the floor and a
wind screen has been placed near the mirror. These have done some good. Inside
the main building the placing of venetian shutters in the windows had a good effect
but it was not sufficient. A tube consisting of a wooden frame covered with very
loosely woven cloth has been placed between the lens and the photoheliograph and
this has made a most marked improvement. When the new building for the siderostat
is erected the mirror will be brought mueh closer to the lens and it is hoped that this
will improve matters still further.

It is not always easy to distinguish between unsteadiness due to purely local
conditions and that due to the state of the higher atmosphere, but the contrast
between the conditions at the spectroheliograph and at the spectroscope in the dome
on the top of the hill is often so marked that there can be no doubt that the trouble
at the former is often purely local. Some of the trouble here, as elsewhere, is probably
due to deformation of the mirror by heat. This has been reduced to & minimum by
keeping a lamp burning under the mirror case all night and by adopting Professor
Hale's suggestion of removing the mirror cover only when a photograph is being
taken. Changes in focus are usually small.

The inner surface of the back lens of the 12-inch having become badly covered
with fungus the lenses were taken apart and successfully cleaned during the visit of
the Director-General in December.

All the other instruments belonging to the observatory are in good order and
working well.

OBSERVATIONS.

(a) Sorar Prysios.

5. The year was, on the whole, a favourable one for solar observations, and there
were only nineteen days on which no observations were possible. At the same time
it should be noted that, especially in the latter part of the year, observations of
prominences were to a larger extent than usual interfered with by cirrus clouds.
Satisfactory statistics on the subject are not available, but the impression left on the
observers is that tronble from this source, in otherwise fine weather, has been distinetly
greater than in former years. On the other hand the increased skill of the observers
has made it possible to record the prominences on days when the conditions were far
from satisfactory. The following table shows for each day the observations that
were made.



Sor.ar Observations in 1905.

E=Rpectroheliograms.

Photoheliograms.
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Solar observations—abstract.

N - .
B & g H
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6. Photographs of the sun with the Dallmeyer photoheliograph were taken
on 327 days as against 264 in 1904. June was the least favourable month for this
work as there were 10 days on which no photograph could be obtained. In February,
Mareh, and December there was no day on which 2 photograph could not be obtained.
As a rule only one photograph is taken daily. Negatives for 45 days have been sent
to the Astronomer Royal at his request.

7. Observations of sunspots.—The sun is examined for spots and faculae
every morning when the weather permits. ~When possible, the sun’s image is
projected on an 8 inch dise, and the positions of the spots and faculae are marked on it.
Eye observations are also made of important features. There were only 19 days on
which no observations of this class could be made, but on a good many other days the
observations were made with difficulty through breaks in clouds.

8. Sunspot spectra,,—Observations} of widened lines in sunspot spectra were
made with the Evershed three-prism spectroscope on 179 days. Observations of
widened lines are made only when the spots are large enough to render the results
satisfactory, but on all other days, when the weather permits, the neighbourhood of
spots is carefully studied as regards the behaviour of the hydrogen and helium lines.
The study of the helium line D, has proved particularly interesting.

9. Prominences,—FProminences were recorded visually on 297 days, but on 47
of these the observations were either not eomplete or not satisfactory on account of
the weather. On some other days, though the whole limb was swept for prominences,
the work had to be done hurriedly through breaks in the clouds, and small prominences
may have been overlooked. The record of the prominences is made round the dise
on which the spots and faculae have been projeeted. This record is compared next
day with the photographs taken with the syeetrohehogra}'-h and all prominences
shown in the photograph but not in the drawing are added in blue pencil. Where
there is mueh difference between the photograph and the drawing the differences are
noted on the dise. On a number of days @he photographs have rendered it possible
to complete the eye record which had been interrupted by clouds. Usually, however,
a day on which it is impossible to get eye opservatlons of prominences is one
on which good spectroheliograms are also impossible. It has not been pessible to
devote much time to prominence spectra, and only the most conspieuous bright lines
are recorded. :

10. Spectroheliograms,—Fhotographs were obtained with the spectrohelio-
graph on 3]{7 days, but on 47 of these the results were not satisfactory. These failures
were dne mainly to unsatisfactory weather conditions, but a few of them were due to
glit troubles. When the weather is cloudyit is often fonnd to be almost impossible to
set the second slit on the H line with sufficient accuracy, and the construction of the
dlits is such as to render it impossible to use Professor Hale’s old device of having a
small window through which setting can be made on another and more easily seen
Yine. The present setting arrangement is not quite satisfactory and a modified form
of apparatus has been asked for. '

As mentioned above, much trouble has been caused by the want of steadiness in
the sun’s image, and. the best results are usually obtained early in the forenoon. On
some occasions excellent photographs of flocenll have been got through comparatively

2
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thick clouds but, naturally, it is ravely possible to obtain good prominence pictures
except with a clear sky. The plan of taking composite pictures of the floceuli and
prominences on the same plate with two exposures has been given up as it is found
much more satisfactory to take the two on separate plates. If the instrument was fed
by means of a ceelostat, there might be some advantage in the composite pictures,
but when a siderostat is employed, as is the case here, the rotation of the image
between the two exposures causes an objectionable displacement of the one image
relatively to the other. On the whole, including plates taken for focussing and other
adjustments, 1,177 photographs were taken with the instrument, of which 215 have
been rejected for various reasons. An enlarged copy of the best flocculi plate for each
day is made on bromide paper,and these are found very useful for reference. Of
course, any serious studies must be made on the negatives themselves, but the copies
are useful for selecting suitable negatives and as a convenient index to the series.
The general results obtained with the instrument may be described as satisfactory, but
the plates are not yet so uniformly good as is to be hoped they will scon be. The
various changes which have been made in and about the buildings have undoubtedly
.done good, and the farther changes which are projected should improve the conditions
atill farther, while the small instramental changes which are proposed would greatly
simplify the use of the instrument.

Summary of Besulls.

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

- I
. ™ [ -

E. E s . ] 'g : |5 ,2 E
— g |8 8 4 c s E | § 2 | § | § Yer

|5 |8 B F|E 2|3l 258
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Deaily number .. ..| 58| 61| 36| 37| 43| 36| 50| 51| 40| 33| 67| 40| 47
North oo bl o b 1e 20 8 l1r o2 1r 1] 1s | 13| 189

i

South R B U T } 1w | 13| 1 9 15{ 6 | 10 5 [ 16 9 | 126

The total number of new groups seen during the year was 295 against 239 in
1904. There were two days, July 28 and 29, when the visible disc was free from
spots, and there were 13 days on which only one group was visible. The greatest
number of groups seen onany day was 15 on January 14. Ten or wmore groups were
seen also on January 14 and 16 and on February 9 to 14.

The distribution of the groups between the two hemispheres was again very far
from uniform, there being 83 per cent. more groups seen in the northern than in the
southern hemisphere. In the two months May and August there were 42 northern
to only 13 southern groups. The mean latitude of the spots was less than in 1904,
and in September there was a group within 1° of the equator. The most Important
groups seen daring the year were the following : —

Nos. 449, 450, 451 eame round the east limb as detached spots on the 10th and

11th January but in two or three days they formed into a continuous
train covering 16° of longitude.

443 was the largest spot that had been seen for many years, It was

464 seen during four rotations. It di
No. _ g | { was a disturbed spof and wa
48§ associated with very disturbed prominences at bot]é limbs. I:
507 formed on the visible disc on January 5 and was last seen on
April 5.
No. ig? was seen first from February 2 to F ebruary 14. It returned
to view as a very large spot on Mareh 1, but soon began tc¢

grow smaller, and by the time it reached the westorn Limb it
was reduced to a small dot in a large field of faculae.



”
i

No. 547 appeared at the east limb on May 11. It was preceded by intensely
bright prominences which were seeu for two days. At its maximum.
it covered 18° of longitude.

{589 } When spots Nos. 589 and 590 came round the limb on July 6, they
i 590 [ appeared.to form two separate groups but these rapidly increased

Nos.< 613 in size and joined together forming one large group consisting of
| 637 two main clusters joined by a number of small spots. It remained
{666 visible during four rotations.

-~ 994, came round the east limb on July 10 and was the largest since the

=V 08. { 620 great spot of February. On the 16th the group wasat least 120,000
miles long with a maximum width of about 44,000 miles. It was
seen during two rotations.

No. 674, which appeared at the east limb on October 14 consisted of a large
number of small spots covering about 130,000 miles in length and
65,000 miles in breadth.

No. 676, which appeared on October 22 was also a very large spot group but
of a totally different type from 674 as it consisted mainly of one large
spot. Both 674 and 676 were easily seen without a telescope.

No. . 708, consisted of a very long train of large spots and was first seen on
November 2b. It broke up into several groups which extended
over some 28° of longitude.

12. Prominences.—As the promirence observations are being published in full
in the Bulletins of the observatory it is not necessary to give a complete list here, but
a few notes are given on some of the more important prominences of the year.

January —Prominences were very abundant during this month. The highest
noted was on the 22nd in latitade 4~ 42° (east). It was 3’ high. There were four
prominences seen of about 2' and 13 of about 11’ high. On the 27th there was a
group of small prominences covering about 207 of the limb, on three days there were
groups covering 15° and on eight other days groups covering 10°.

February.—The tallest prominence that has been observed here was photographed
on the 20th in the caleium line H,’at position angle 45°. When the first photograph
was taken at 8% 36= it had a height of 95,000 miles, another photograph at 9® 18=
showed that it had risen to 108,000 miles, while in a photograph taken at 10" 14™ its
height exceeded 162,000 miles, and it had got beyond the limits covered by the
spectroheliogram. On the 25th, 26th, and 27th nearly 28° of the eastern limb was

- covered with bright prominences. ,

March.—On the 1st, where spot No. 491 was coming round the Limb, there was
a large and rapidly changing prominence which reached a height of about 3, and the
next day, near the same place, an eruptive jet was observed to reach a height of nearly
4. TEven on the following day a prominence nearly 2’ high was seen at the limb near
the same place. Prominences more than 2’ high were observed on the 8th, 11th,
18th, and 30th. On the 15th a long series of prominences extended from position
angle 230° to 287° and on the 23rd nearly 70° of the eastern limb was covered with
prominences.

April.—The tallest prominence seen was one of 2’ on the 15th at position angle
59°. On the 14th about 40° of the limb was covered with short bright prominences
none of which exceeded 45” in height. On the 24th two great arehe_s,, each covering 8°
of the limb and joined in the middle, were photographed in caleium light. These
reached heights of 65” and 70" respectively.

May.—A large number of conspicuous prominences were observed during this
month. There were 50 of or over,1’ in height of which 7 were above 2. The most
striking display was on the 1st near "the south point of the sun. At 8t 282 it was
about 21’ high and at 10t 31= it reached a helg_ht of at 1ea§t 4. On the same d__ay
a large cloud was seen at position angle _10° which at one time was apparently quite
detached from limb and about 21’ above it. On the 2ud nearly 50° of the west limin

was covered with short prominences.
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June—~There were 27 prominences seen of or over 1’ in height, of which one-
exceeded 8 minutes and two others exceeded 2 minutes. The tallest of these was seen
and photographed about 9 o’clock on the morning of the 22nd. It rose from the-
sun’s limb at position angle 58° and drifted northwards like the smoke from a steamer
till it could be traced to a height of 195 seconds over a point on the limb 20° north of
where it was issning. The form changed very rapidly.

July.—There were no very conspicuous prominences seeu during the month.
Some 20 exceeded one minute in height and of these only two exceeded 100 seconds.

August.—Prominences exceeding 1’ in height numbered 44, and on 12 days
prominences covering 15° or more of the limb were observed. The lallest prominence
seen was one 31’ high which was photographed on the 15th. The gas apparently
issued at position angle 100° in a nearly vertical jet which reached a height of 90”;
it then streamed away northward reaching its maximum height over about position
angle 80° where it seemed to seftle down again towards the sun’s surface. For four
days, (10th to 13th), prominences, showing great changes from day to day, covered
practically the same part of the limb (position angle 70°—90°;. On the 30th, the day
of the total eclipse, a group of four prominences about 1’ in height and joined at the
tops formed a very conspicuous feature on the east limb.

September.—This month was a very unfavourable one for prominence work.
There were four prominences seen of 100 seconds and upwards. One of these seen on
the 10th was a slender arch reaching to a height of 120” and joining two points of the
limb 16° apart. On the 30th one was seen 140" high which was particularly bright
in hydrogen light and very faint in caleium light.

October.—The daily number of prominences was rather lower than usual,
especially towards the end of the month. Prominences exceeding 100” in height
were seen on four days, one on the 17th, two on the 23rd, one on the 29th, and one
on the 30th. The last two were rather remarkable as they were apparently different
parts of one enormous prominence. It reached a height of 165” on the 29th and was
still 140" high on the 30th. On the 27th and 28th there were lower prominences
visible at almost exactly the same latitude.

November.—Prominences were fairly numerous. Four were observed of a
height exceeding 100", one on the 4th, one on the 17th and two on the 18th There
was a slightly disturbed prominence on the 3rd, at latitude -~ 12° west, which when
first seen was 75" high. Later it apparently rose up bodily and became quite

separated from the limb. Metallic prominences were seen on the 1st, 6th, 7th
and 16th. ’

December.—The prevalence of cirrus was unfavourable for prominence work.
Only one prominence was seen of a height exceeding 100”. This was observed on
the 17th and consisted of a group of tall slanting jets covering about 20° of the limb
which attained a maximum height of 120", Metallic prominences were observed on

four days (1st, 6th, 7th, and 9th) and on three of these the prominences were associated
with spots.

(6) OrmER OBSERVATIONS.

13. Time.~Time is determined with the transit instrument
The standard clock of the observatory is also compared daily with the ﬁ];lg?a: :t?aersjia;gi
clock by means of the signal sent at 4 p.x. over all the telegraph lines in India
From July 1 all time signals have been sent by Indian Stavdard time 5 hours 36
minutes fast of Greenwich mean time. All observations, from the same daie, have

been recorded in Standard time. A time signal is given daily from this observator
by means of a flag at 10 a.m. y

14. Meteorology.—Meteorological observations have been carried
in former years. The instruments are read at 8t 10% and 16h, lliéac{nn?::?%i);nzs

Temperature and pressure are recorded by a Richard thermograph and b
the mean daily temperature and pressures are obtained frorf t]In)e tracesaggflf‘;i];dag;

reforence to the eye observations. The wind direction and velocity are

tf
Beckley anemograph placed on a tower some little distance fromythe olic:arv:?cz' iy
The eups and wind vane are at & higher level than the tops of the domes. 7
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Temperature.—The mean temperature for the year was nearly normal, but it was
slightly in defect in January and in excess in DNecember. The shade maximum rose
to 74>7 on May 5, and the shade minimum fell to 39°8 on January 29. The grass
minimum fell to 18>5 on December 11, which is the lowest reading which has heen
recorded here. The mean temperature of the year was 56°5 and the difference

between the means of the hottest and coldest months was 8%9, which is greater than
the average.

Humidity—The relative humidity was above the average for the first six
months of the year and below it during the second six months, The difference was

large in January, July, and December. The minimum recorded was 10 per eent. on
-January 16.

Wind—The daily wind velocity was about the average. The highest reeord

for any one day was 709 miles on August 24. The mean direction was N.N.E.
which is the same as the average.

Rain—The rainfall was above average in February, August, and October, and
below average in all other months. The deficiency for the whole year was about
6 inches. The heaviest fall in one day was 3-80 inches on October 9.

Cloud und Sunshine.-—As judged by cloud observations at 8" 10" and 16%
the year was rather more cloudy than usual, but, at the same time, the number of
hours of bright sunshine recorded was considerably above the average. This is
probably due to the abundance of cirrus cloud which has already been referred to.
Curiously enough the largest number of hours of bright sunshine was recorded in

December, when there was a daily average of 83 hours.

The transparency of the lower atmosphere, as judged by the visibility of the
Nilgiris, was slightly below the average of the last five years and much below that .
for 1902.

15. Seismology.—The Milne horizontal pendulum was in use throughout the
year and the results are given in appendix I. The instrument has worked well, but the
record of oue large earthquake on July 9 was lost by bad driving of the paper, due to
the clamp not having been properly adjusted. The first and last parts of the great
Indian earthquake of April4 were well recorded, but during the large motion the boom
went completely off the scale and remained there till brought back by hand. Stops
have now been placed in the box to limit the motion of the boom.

16. Library.—In addition to a large number of books and pamphlets received as
exchanges, the librury received 186 sheets of the Greenwich Astrographic Chart and
28 sheets of the French Oarte Photographique du ciel : 171 volumes were bound during
the year.

17. Publications.—Three bulletins were published and distributed during the
_year, and a fourth is in type. Bulletin No. I. gives the observations on widened lines
in sunspot spectra made between January 1903 and February 1904. No. II. contains
a list of prominences observed between 1903 September 1 and 1904 December 31.
No. III. gives an account of the observations of D, as adark line in the solar spectrum.
No. IV. will bring the record of sunspot spectra up to the end of June 1905,

18. General.—The Director inspected the Madras Observatory in November.
The whole staff has worked well during the year, and it is mainly due to the activity
and interest shown by them that observations have been obtained on such a large
number of days.

This observatory has, with the sanction of the Government of India, promised to
take part in the scheme nmow being elaborated by the ‘ International Union for Co-
-operation in Solar Research . It is intended to help both in spectroheliography and
in photographie spectra of sunspots, but the latter must lie over till the arrival of the
long expected assistant to the Director, as the work at present going on is quite as
much as the existing staif can perform efficiently.

Koparg inaz, C. Micmir SmiTH,
31st January 1906. Director, Kodaikinal arnd Madras Observaiories.

3



10
II.—REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1905.

I was away on leave for two months from 17th May to 16th July. Mr. R.
Littlehailes, Professor of Mathematics, Presidency College, acted as Deputy Director, .
during this period.

Mr. C. Chengalvaraya Mudaliar of the Meteorological office continued to act for
Mr. M. G. Subrahmanyam, the First Assistant, who was on duty at Kodaikdnal,
throughout the year.

The Second Assistant took two months' privilege leave from the Z3rd March.

2. Time Service.—The astronomical observations made during the year were,
as usual, solely directed to time determinations. They were made by the Computer
and the acting First Assistant. Transits of the Sun were also taken occasionally in
order to check the rate of the clock when cloud or unfavourable weather prevented
the regular star observations from being made.

The Government of India having sanctioned the introductiou of Standard
Time for India, all the time signals from the Observatory have, from 1st July 1905,
been sent in accordance with this mew system, which is 5% hours in advance of
Greenwich mean time and O hr. 9 m. 0*4 s. in advance of Madras mean time.

'The time gun af the Fort was fired correctly at noon and at § r.m. on 702
oceasions out of 730, giving a percentage of success of 96-2.

The time ball at the Port office was dropped correctly on all occasions except
one when it failed at 1 but was dropped correctly at 2 ».m.

3. Meteorological Observations.—Meteorological observations were made as
usual, viz., at 8 hr. 10 hr., 16 hr., and 20hr. A wet minimum thermometer was brought
into use and observations recorded froam 1st September. The observations of 10 hr. and
16 hr. were reduced and sent to the office of the Meteorological Reporter to the
Government of India, Alipore (Caleutta), on Form A till September and on Form F—
a more elaborate one—ifrom October. Therecord of movements of the elouds observed
by means of the nephescope were also sent to that office every month. Besides the
ordinary daily weather messages, special storm observations were called for and
supplied to (1) Simla on one oceasion and (2) Caleutta on the following dates—April
16 and 17, October 8 to 16 and 20 to 24.

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

4. Buildings,—Considerable repairs to the buildings have been effected during
the year.

5. Instruments.—A. tape chronograph by R. Feuss, Berlin, was received during
the year, but has not yet been brought into use, as there is no seconds contact fitted
to the Transit Clock as yet. The Transit Clock by Dent and the Chronometer by
Kullberg were cleaned during the year. The rate of the Transit Clock was very
variable for the greater part of the year, but has become fairly steady since it was-
cleaned in November. Annexed is the list of instruments at the Madras Observatory
on 31st December 1905 :—

(a) Astronomical.

Bight-inch Equatorial Telescope—Troughton and Simms.
Sidereal Clock—Haswall. -
” Dent No. 1408,

Electric Mean Time Clock with galvanometer—Shephard & Sons.
Meridian Circle—Troughton & Simms.
Mean Time Clock—J. Monk.
Mean Time Chronometer—V. Kullberg 5894,

» » ” 6544.

» " Parkinson & Frodsham 2352.
Portable Transit Instrument—Dollond.
Portable Telescope with stand.
Tape Chronograph—R. Feuss.
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(b) Heteorologicnl.

Richard’s Thermograph—No. 36188 L. Casella.
Beckley's Anemograph—Adie.

Sunshine Reeorder—No, 149 T..C.
Anemoscope—P. Orr & Sons.
Nepbescope—Mons. Jules Daboseq & Ph. Pellin.
Wind Resultant Indicator—(+. K. Winter.
Barometer, Fortins—No. 1771 1..C.
Barometer—No. 725 L.C. (spare).

Dry bulb thermometer—No. 94221 1..C.

Dry bulb thermometer —No. 38037 Negretti and Zambra (spare).
‘Wet bulb thermometer-—94219 1..C.

Wet bulb thermometer—38037 N. & Z. (spare).
Dry maximum thermometer—No. 8581 N, & Z.
Dry minimum thermometer—No. 69047 L.C.
‘Wet minimum thermometer—No. 91753 N. & Z.
Sun maximum thermometer -- No. 10479  ,,
Grass minimum thermometer—No. 3377 ,,
Raingaunge (8" diameter), 1042 N. & Z.
Measure Glass for above.

Raingauge (5" diameter).

Measure Glass for above.

6. Weather Summary.—The following is a summary of the meteorological
and weather conditions at Madras during the year 1905 :— -

Pryessure.—The mean atmospheric pressure was normal in February and June,
below normal in March, August and September and above normal ‘during the other
months. The excess in November was 0:061 inch. The highest pressure recorded
was 30-230 inches on January 1, and the lowest 29:820 inches on June 14.

Temperature—The mean temperature was normal in May, below normalin January,
April and December and above normal during the rest of the year, the excess being
2°8 in July and 2°3 in September. The highest shade temperature recorded was
108°°2 on June 2 and the lowest 5794 on January 29. The mean maxima in June and
July were 102°'4 and 100°-3, respectively, being much above the average. The greatest
golar heat in vacuo was 152°1 on September 26 and the lowest on grass 52°8 on
January 29.

Humidity.—Humidity was much above normal in October and almost normal in
the other months, the lowest being 24 on July 24.

Wind.—The wind direction was normal in April, May, July, August and Sep-
tember. It was two points more easterly in January, November and December and
three points more northerly in October. The wind velocity was deficient in all the
months except February, Mareh, July and September. The highest wind velocity on
any day was 827 miles on March 21 and the lowest 65 on December 28 and 29.

Cloud.—The percentage of cloud was in excess in February, March and April and .
below normal in all the other months.

Sunshine.—The percentage of bright sunshine was below normal in all months
except July and December.

Rain.—The rainfall was above the average during, the first three months of the
year and in October, and below during the rest of the year. The fall in Oectober was
19:65 inches — 865 inches in excess of the average for the month, The north-east
monsoon rainfall from October 15 to the end of the year was 17-85 inches against an
average of 276 inches. '

Storms,—No storm crossed the coast of Madras during the year.

Mapras, R. Lri. Jonsms,
Tih February 1906, Deputy Director.
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Appendix I.

JKoparginar Observatory Seismological Records.

\

g P.T. LW. .
’g Date. Commence { Commence Léa‘;;?;a End. Max. Amp. | Duration, Remarks.
Gl G.M.T. G.M.T. | e
=
1905. H M H N, H. M H, M. MM. . H. M.
2 {Jan, 22 519 2 575 3 17 . 15 = 07
130 4 21 '8 = 09 1 28
2 | Feb. 2 21 184 21 149 21 169 21 31 03 =02 0 18
3 4 6 323 G 368 6 376 6 39 03=02 0 o7
4 13 5 473 . - 0 02 | Widening of line,
5 14 g 105 9 828 9 405 20=10 .
483 25 =138 .
52 4 10 39 20=10 1 29
6 17 11 462 11 511 11 524 10=0'%
. 596 15 =07 .
12 018 1'5 =07 .
058 13 10 I'1 =06 1 24
7 19 4 586 6 20 1 22 | Many small maxima.
8 27 17 473 17 524 18 44 0 57 | Small but well marked.
9 { March 4,5 23 289 23 380 23 472 . 04 =02 .
0 149 0 34 05 =03 1 05
10 19 0 108 0 221 0 241 10 =05 .
528 1-0 =05 .
1 226 2 28 0=10% 2 17
11 22 4 027 4 326 4 335 Lo 06 =08
887 5 32 08 =04 1 29
12 | April 2 3 284 06 = 03 Q0 03 | Pelt in Madras and north of it.
13 4 0 556 1 008 Lost, 4 82 22 >12 3 36 | Boom driven off scale and caughdt.
14 4 12 436 . 0 04
15 ) 7 4 297 4 328 4 333 4 bb 20 9 0 25
18 19| 10 038 10 o7 06=08| ¢ o3
17 19 12 586 13 55 0 58 | Widening of line.
18 23 2 360 2 878 2 42 05 =03 0 06
19 | May 11 17 222 18 10 0 48 | Widening of line.
20 18 13 4838 18 52 06 =03 0 04 Do.
21 28 7 1v8 7 2592 7 282 . 03 =102 .
354 8 16 04 == (2 1 08
22 81 18 41'6 18 493 18 &34 19 18 09 =05 0 31
23 {Jume 2 5 524 Lost. Lost, 8 31 Lost. 0 88 | Sheet changed Gh 02m to 6h l4m,
24 112 5 411 . 6 36 0 55 | Slight.
25 14 11 548 11 B74 11 EQ'E 13 19 05 =02 1 25
26 .
19 1 420 1 49 G 07 | Widening of line.
27 30 17 313 18 03848 18 087 15 =07 .
190 19 48 1'1=05 2 17
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o P.T. L.W. Maxim,
=2 Date. Commence | Commence Ga& Ta. End. Max. Amp. | Duration. Remarks,
E G.M.T. G.M.T. e
=
1905, H, A H M E M. H, M. MM 7 H, M
28 | July 6 16 315 17 005 17 036 18 21 30=13 1 49
097 2:0=09 .

29 9 Very large earthquake lut time
uncertein a8 clock was driving
badly.

30 14 9 433 ? 8 556 10 0% 0d=02 0 26

31 14 22 254 22 %60 22 262 22 45 1'1 =06 0 20

32 16 18 5687 18 596 19 021 19 13 (8=103 0 16

33 1Y 0 473 1 4C 0 59| ? E.Q. Widening of line.

34 23 2 546 3 038 ? 5 80! 24+ =9+ 2 45 | Light went off scale for some time
(Chita E.Q.).

35 37 22 554 - 238 03 . 0 08 | Widening of line.

36 | Sept. 8 1 52'8 2 217 2 228 1'4=08 .

© 810 3 43 1'0=105 2 50 | Italian E.Q.

37 8 5 331 5 331 5 331 5 87 10=03 0 04?10

38 14 20 056 ? 20 351 0°4=02

392 | 05=02
43'6 21 11, 04=02 1 05
39 15 6 151 6 510 6 567 9 13 75=236 2 68
40 27 1 362) 1 423 1 433 2 87 16 =08 1 01
41 29 11 5%6 12 129 12 139 13 24 1'1 =04 1 30
42 [ Oet. 19 16 270 16 320 16 32§ 17 00 49 =20 0 33
43 | Nov, 8 22 1oy 22 4038 22 481 23 34 16 =07 1 14
44 22 23 296 25 386 0 06 | Widening of line.
45 22, 28 23 566 0 131 0 141 0 29 06 =03 0 33
46 26 9 595 10 127 10 127 10 23 07 =03 0 28?7 EQ. —
47 |Dec. 4 7 203 i 7 320 7 336 06=038 :
377 8§ 05 08 =04 0 45

48 10 18 279 13 331 13 251 056 =02 . Felt in N. India.
37-2 14 o4 06==0'3 0 36

49 10 18 194 18 305 18 310 19 02 06 =03 0 43
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Appendix IV.

Kopairinar.—Mean hourly Bright Sunshine fox the year 1905,

Hours.
WMonthe Remarks,

6-7 | 7-8 | 8-9 | 9-10 {10-11{11-12}12-13]|18-14} 14-15|15-16 {16-17 | 17-18

Jonvary .| 005| 071 081 { 084 | 088 | 078 | 065 | 057 | 048 | 049 | 033 | 004 | The total number of hours

of bright sunshine was

February ...} ‘11 <91 94 100 95| 83 721 60 56| 42 84| 04| 2,114'2 or 483 per cent.

of the maximum possible.
March el °10 821 -91| 08| °80 ‘78 ‘71| 60| 53} 51 40 | 14
April wol 181 64 72 74| 88| 75| ‘64| -41 ‘35 30| °18 10
May rae *13 ‘62 ‘82 85 ‘81 88 73 56 47 *38 35 10
June wel 13 441 351 60} 59| 551 -47}| -39 -31 21 11 05
Jaly e -18 60 78 74 71 61 53 42 ‘38 81 21 04
August wel 20| 69} ‘75| 70 €3 | 51 39| -28¢ -28 ‘15 ‘17| -04
Beptember .| ‘10| 48| ‘55 56 66| 51 42 | 83 26 171 104 -08
Ootober 74| 82| 65| 64 661 59| 56| °50 43| 854} 81} -10
November ...} 02 25| ‘83| 46 48§ -48 ‘401 40| ‘48 321 21 02
Pecomber ...} -O7 ‘71 93 97t -98} -58 90+ <81 -8l 74l 45| -02
Mean ..} 017 @61 073 075 074 | 068 | 059 | 049 | 044 | 036 | 026 | 006

Appendix V.

KoparginaL Osserva7oRY.—Number of days in each month on which the Nilgixis
were visible in 1905,

Month. Very clear. Visible. | Just visible. T:?:il?l!iy Total.

Jenuary 2 5 1 8 18
February 2 3 1 6

Mexch 1 2 4
- April 1 3 3 1 8
May 6 4 v 10
June 8 10 1 19
 July 1 6 1 1 8
Avugust [ 5 10 1 22
8eptember 5 6 4 . 16
October ] 3 4 13
KNovember 2 2 3 1 8
Becember 7 15 6 28
Total 45 62 40 18 160




17

I

9 -9 49 9 9-9 9 9 9 9 49 -9 29 L9 59 -9 -g1gef Jo zeqUuN
) — — — i — et e Bt ¢ e
3.866°T 811 69-69 NN g8 0.9¢ 2 05e0 419 9.£1 118 L%9 €.99 8900 618:38 | X
0-981 2 1¥-8 0N 208 0-TF 04 995 0-8% SFT S.LF 229 a.gq 220. 8eg. 10qHE08(]
651 8L 849 N fq'@'N| 098 0 ] 298 1.19 L3 8.8% e.19 6-69 120 888 * I6QUISAON
9.4eT 8T FLIT | H AN L% 997 78 8.8 439 SI1 g.1¢ 929 9.aq . 920 PI8. - 1040300
8.011 o1 104 |[NfwN 667 9.8 98 688 L9 01T -89 469 9.98 8.0. 208 zequietdeg
7§31 k13 699 |N4Lq MmN P 0-8% €8 88 L.e9 g1l 9.89 8.89 8.99 £90- L N v genduy
9401 gr Lg% ‘MN 8F7 §-8% %8 98 2.89 9.01 9.28 .89 .02 490 092- o L
8.431 I 9.8 ‘M'N 868 9.6% 6.4 08¢- 0%9 &1l £-89 0.99 6-49 890- w42 |t emr
T48T 1 489 HNN 898 0-67 v, | lse 2.9 05T 999 9.89 1.09 890- s | 0 AR
6-961 8 ogy | Niomw 882 0.9% 69 gge- .89 e.g1 g.89 069 .| wee 020 geg. | v mudy
8-56 g 641 ‘" 9ze LT 9 192 0.6% 841 608 |- 489 649 690- 9gg. | v WISH
9915 € L1 WN'E €08 0:6¢ 29 343 2.8% 9.4T 6-LF .99 6.%9 020- g9g. | Lxenaqeg
4818 ¥ 263 NE 2z 288 99 1930 L% 89T L9% 989 1.8¢ zlo.o | 1982 | Arenuep
‘SEN0H ‘ON 'SEHON1 | ‘SINIOL SETIR o ‘SEINHO ‘SEHONI o o o . . ‘SEEONI | ‘SamoNI
afaq | "gunomy .nmwwmﬁ. .m_%%%w ‘soyqe} ¥, paojwelq A¢ | weely “o8uey ‘oIl .mc_”_z ‘weo Ry *oSuey P mwmmwwm
-QUIYBULS -s5ead .
sug uo "urpy ‘qIoN
ey ‘purpy .Mwwwmﬂm %ﬂmmww,._ “qua oM tegomomaogy qraq L1 ‘z090moxRg

-£10yeAI08Q () 1BUBYLBPOY] I0] SUBTY [€0180[010090] A[JUOIY TVNOISIAOHJ

‘IA x1puaddy

0



18

£
8 20-0 4 893 | g 3.6 15 09%F | 91 6.39T 8z'ee | 82 17 Leg | I8 0.9G | 81 6.68 | ¥92. 6 9.8- 9% (Vig% J0qWe0e ([
3 280 |OT |86r 8T |638 9 0498 | 2 101 9 18 |9 669 | 9 789 | G 86 | €78 it | 006 8 &T. | I0qUeAON
Lo e (€1 | &¥T |9 IHII |08 |T.09 (& |&I9T 18 og |08 |g¥9 (96 [499 | 986 |98 |41 |84 (T8 [ggo. | - I0GON0
L4 PLL | OT |94% |31 |%S3T |88 | 409 (95 | &89I 85 e |8 |gvo |88 | 149 |68 | 166 963 |6 8z | 4T | %20 " Teqweydog
IAs 910 |81 |49 (OT |6%T (Tt JTI9 [T | G891 4 |68 |IT | 489 |¥ 899 (6 6.86 | 182 g | vaLk |9 0063 | ' v wnduy
11 00 |05 417 | T 6491 | 4 €65 [ 9T | BFIT 4 63 | 4 819 | 4 489 | %8 | 966 | 833- | 4 L2 | or | %96 oo 4oy
9 €6.0 12 | 268 |95 | 4481 | 3T 819 | ¢ 0-€91 ar ge | ol 199 (3T | 849 |9 8.00T| S0%. 88 | OPL ¥I'8 | 9F688 | 7 oung
g1 £8.8 »I | 982 [2% |8gar | ¥ 2.9 [ 1T | 8.8¢1 4 LA 4 1.89 | 98 18, | & 1.101 | 008- 6T | T0L 8 T00- oW
6 L4t eI 1018 {ST |B.08L (6 699 | % 8591 ¥ s 8 |6 T49 | 6 189 | T 9-10T | 18- 1 192 9 8.0- oo mdy
0z 840 T | 4%F |18 | 0081 |9 389 | 08 | 6891 1 06 |9 049 | ¢ €09 %L | T.I0T| %0%- 12 | LLL 9 181 Tt oA
€% @0 9 Lyy | V1 | 46T | F €89 |03 | 6991 8% 1w (¥ 109 | ¥ 100 | 82'9 146 | 118 05 | P8 45 | 89T Lrenaqog
9 20-0 0z |8s8e|T 991 |08 |P0% |3 | THIT 62 2z |0s |z¥e |08 |48 |18 |666 | 7880 | i8'9% c68:82 | T ozzeg | - v Lweowep
*XV@ | ‘SEHONI | *AVd ['SETIR| °*XVA | ‘SETIN | ‘AVd ° ‘XVQ ° *XVAd |'BIN¥D| "AVA N 'AVQ o ‘AVQ ° *SFHONI | *XVQ | 'SEHONI | ‘XVA | 'STHONI
J
*I{'83 48938015 ‘g80M 0T 980 3TH *380M0TT 180931 *qEOMOTT *980.MOMT *190.M0T soySig | -eSueyg ‘p89M0 RICLE Sz
) : - "gpuoN
‘wsy PULM "mIoYy #sBIp |onovA ur uy, wng| Apprmng ‘qruq oMy | ‘IejemowIeyy, qruq Liq “1egemoey
*g06T Ul £10y8aTe8q() WBMIBSME O} §8 SPI00dY Teo18o10100)0y ATqiuotr HRAYLXG]

89 L2 0z.18 ‘q £q g qat q.14 1-29 IX;iat 09 829.0 2:29 8.0 | 628 204 0-86 408 981-0 £56.82 v penugy
89 1900 BESEY $1 Lag Lve 1.861 09 03¢8- 2-09 4.99 2.93 £.29 Q.8 FVL (120 9710- I0qUIe0a(f
4 4 L1 ‘8L s | €T | 989 49 8681 T4 849 £.89 014 $.91 9.0 018 LLh 08T- 020-68 J0qUeAON
79 1T 99-0T ‘MAqg AT 0.6% 229 q.851 89 0l £.69 9.24, G.91 .14 668 1.08 281- 186. ' 1890390
(3] q 3r.e ‘gL gg [ 8T | T84 0-49 8.9¢T 8¢ 689- 889 914 063 L14 156 1.28 8er1. 188. - Joquiogdeg
1] ¥ 89.0 ‘Mg 0z | %98 6.99 2.60T 18 809 0.89 1.12 P52 A 186 418 811- LL8: <« gsufny
99 | 910 ‘MAq'g | 4T | 7001 |399 | %991 ag 209 elo |eo04 |®¥g |TIL | %6 | @Es | 4T 8.8 v e
W 9 %81 ‘SAg-m's 61 | 596 6.89 1.19T 29 849- 104 () $.08 6-¢4 €26 8.18 (1344 9¢8. eunp
g 9 $8.9 ghq mgler |ew, 804 | 9ssr 19 901 et |o¥s |s1e |4¥4 |ge6 [3¥8 | 9L 998 - Lol
99 1T | 209 ‘HAq'g | 9T | 689 289 $.991 89 902 40k 9.8/ 33 g8l 1-96 8.28 i £76- o dy
&4 € 18-t ‘H's's |4 8.04 099 %91 14 €65 99 0.4 213 904 446 .88 891- %96.8% .. qoIe
B4 1 890 ‘o Lq mw'g | 11 2.4, ¢.19 8.951 %o 298, 1,89 %69 2.0% q.19 6-¢6 9.08 80T 110- Lxenigeq
89 “ ] 200 gLy | €1 | 189 | 988 | 9TVT 8g %30 919 |es |s¥e |s¥9 |63 |O-LL | TSTO 05065 v Azenuep
"SLNED ‘ON | "SHHONI ‘SLNIOd *SLNIOd| ‘SHTIN ° o ‘SINED ~SEHONI R q o o o o "BEHONL *S3HINI

. kv | "junomy | ‘woIgoeaIp WBOW ..mNmM%P J— oup ‘se[qey #projue[g g | UWIRN [ "EBAIL ‘9Buey ﬂ "t ‘XU | ‘UBOR E —

Y ‘aBy PEM .Mwn “Mmm .wﬁwwﬂﬂ_ .HMMMMW .H.“Mo -qrnq 39 -zoj0moursoyy, qrug A1 *4030TIOTEY . :

‘g0@T Ul A10§eAloNq() WemeLLI0g oy} Je s3nseq] [80LG0[0I00) Y [ENUUL PUR Aqyuom NVIR

‘IIA xrpueddy




19

Appendix VIII.

ABstracT of the mean meteorological condition of Madras in the year 1905 compared with the
average of past years,

Mean values of 1906. Difference from Average.
[
Reduced atmospherio pressure .. .e . . e 29-876 0-011 above. 20-864
Temperature of air .. . . R 822 i1 e 811
Do. of evaporation ., . e . . 767 1-2 » 745
Percentage of humidity o . . 73 1 - 72
Greatest solar heat in »acuo . . 137:1 2:6 below. 1397
Maximum in shade - . . 917 09 above. 90-8
Minimum in shade .. e o . s - 753 06 74+7
Do. oD grass . . . . 738 14 71-9
Rainfall since January 1st on 85 days . . . e 42:72 6+30 below. 49-02
-General direction of wind . . 8.E. Same as S8.E.:
Daily velocity in miles .. . . 167 4 below. 171
Percantage of cloudy sky . . 46 4 » 49
Do.  of bright sunshine .. Cae 581 53 684
DuraTION and quantity of the wind from different points.
From (E[ours. Milos. From Hours{ Miles. From Hounrs., Miles. From Hours.| Miles,
| {
North e 107 618 | East 198 1,165 | SBouth ‘e 132 991 | West. 226 2,310
N.byB. ..| 177 1,114 |Eby8. ..| 384 " 2,001 |S.by W...| 262 | 1,805 | W.byN...| 230 | 2,215
N.X.E. .4 171} 1,096 | EB.E. 316 | 1,677 {8.BW. .| 212} 1,531 \W.R.W.. 139 | 1,328
)T.E.\by N...| 418 2,745 | SE. by E. 519 | 8,318 |S.W.by 8. | 216 | 1,412 | NNW.by W.| 126 994
N.E. .. 220 1,661 | S.E. 381 2,720 | S.W. L. 128 903 | N.W. 48 281
N.E. by E. 299 | 1,887 SE.by 8. [1,272 ' 10,954 |S.W.by W.| 204 | 1,390 | N.W.by N.| 55 238
ENE  ..| 222 1,345 | BSE. 451 i 3,439 | W.S.W. ,.| 203 ) 1,351 | N.NNW. .| 122 831
E.byN. ..| 88| 1,696 |S.byE. ..| 284| 2,148 W.byS...| 464 | 2,058 | N.by W..., 20¢ 1,088
i i

There were 155 calm hours during the year.

The resultant corresponding to the abave

numbers is represented by a S.1. by 8. wind, blowing with a uniform daily velocity of 51 miles.
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Appendix-X{I.

Mipras OBsBRVATORY.—Wind, cloud and bright sunshine.

| |
Wind resultant. ' Olouds (0—10). i Bright sunshins.
| |
B [
Month, | ' |
1 : Greatest
. e i Avera umber
Velocity,| Direction. | 8 H. | 10H. | 16 K. | 20 H. | Mean. ;eer & 01; hours
2 ‘ . day. in a
? ' d.ly.
1
MILES. : HOURS.
January .. . 106 E.byN. ; g1 32 2:6 13 2-8 7-4 93
Febroary 121 ES.E. . 39 43 16 18 28 85 9-8
Mareh .. 174 | 8.E. by 8. 38 4-2 2:9 2:9 a3 7-3 | 10-1
April 151 | 8.E.byS. | 51 6 | 43 30 &3 Vo108
May 169 | SS.E 46 85 39 30 38 68 | 106
Juane 128 [8.W.by W, 4-9 44 63 56 53 54 82
July .. 117 ({S.W.bhy W, 52 45 68 72 59 56 80
August . 81 8. W. by S, 58 57 64 5-0 58 50 10-0
‘Sept,embar 96 8w 58 52 6-3 [ ] 67 50 96
October .. 33 N.E. 55 54 58 on 53 58 | 102
November 136 N.E. 57 62 57 b4 58 54 9
December 118 N.X.E. 36 39 84 2-1 32 72 86
Apnual .. 51 | B.E. by 5. 46 46 47 39 4-b 64 .
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