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GREENWICH MAGNETICAL AND METEOROI.JOGIOAL
OBSERVATIONS,

1899.

INTRODUCTION.

§ 1. Personal Establishment and Arrangements.

During the year 1899 the personal establishment in the Magnetical and
Meteorological Department of the Royal Observatory consisted of William Carpenter
Nash, Superintendent, aided by one Established Computer, David J. R. Edney,
and four Computers. The Computers employed at different times during the year
were :-Percival D. Beadle, Thomas Percy Marchant, Cedric A. F. Davies, Charles
William Jeffries, Thomas Henry Clarke, Charles William Ralph, and Albert Edward
Showell.

Mr. Nash controls and superintends the whole of the work of the Department.
The routine magnetical and meteorological observations are in general made by the
Computers.

§ 2. General Description of the Buildings and Instruments of the Magnetical and
Meteorological Observato1'y.

The Magnetical and Meteorological Observatory was erected in the year 1838.

Its northern face is distant about 170 feet south-south-east from the nearest point
of the South-East Dome, and about 35 feet south from the carpenters' work
shop. [The carpenter's workshop was taken down in 1899 February]. On its east
stands the New Library (erected at the end of the year 1881), in the construc
tion .of which non-magnetic bricks were used, and every care was taken to exclude
iron. The Magnetical and Meteorological Observatory is based on concrete and
built of wood, united for the. most part by pegs of bamboo; no iron was intentionally
admitted in its construction, or in subsequent alterations. Its form is that of a cross,
the arms of the cross being nearly in the direction of the cardinal magnetic points
as they were in 1838. The northern arm is longer than the others, and is separated

.from them by a partition, and used as a Oomputing Room; the stove which warms
this room, and its flue, are of copper. The remaining portion, consisting of the
eastern, southern, and western arms, is known as the Upper Magnet Room. The
upper declination magnet and its theodolite, for determination of absolute declination,
were placed when in use in the southern arm, an opening in the roof allowing circum-
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polar stars to be observed by the theodolite, for determination of its reading for the
astronomical meridian. Both the magnet and its theodolite are supported on piers
built from the ground. In the eastern arm is placed the Thomson electrometer for
photographic record of the variations of atmospheric electricity; its water cistern rests
on four glass insulators supported by a platform fixed to the western side of the southern
arm, near the ceiling. The Standard baronleter is suspended near the junction of the
southern and western arms. The sidereal clock, Grimalde and Johnson, is fixed at
the junction of the eastern and southern arms, and there is in addition a mean solar
chronometer, McCabe No. 649, for general use. A mean solar clock (Molyneux),
transferred from the Astronomical Department, was set up in the northern arm
during the year 1883.

Until the year 1863 the horizontal and vertical force magnets were also located
in the Upper Magnet Room, the upper declination magnet being up to that time
employed for photographic record of the variations of declination, as well as for
absolute measure of the element. But experience having shown that the horizontal
and vertical force magnets were exposed in the upper room to large variations of
temperature, a room known as the Magnet Basement (in which the variations of
temperature are very much smaller) was excavated in the year, 1864 below the
Upper Magnet Room, and the horizontal and vertical force magnets, as well as a new
declination magnet for photographic record of declination, were mounted tberein. The
Magnet Basement is of the sa,me dimensions as the Upper Magnet Room. The lower
declination magnet and the horizontal force and vertical force magnets, as now located
in the Basement, are used entirely for record of the variations of the respective
magnetic elements. The declination magnet is suspended in the southern arm,
immediately under the upper declination magnet, to avoid mutual interference; the
horizontal and vertical force magnets are placed in the eastern and western arms
respectively, in positions nearly underneath those which they occupied when in the
Upper Magnet Room. All are mounted on or suspended from supports carried by
piers built from the ground. A photographic barometer is fixed to the northern wall
of the Basement, and an apparatus for photographic registration of earth currents is
placed near the southern wall of the easte'rn arm. A mean solar clock of peculiar
construction for interruption of the photographic traces at each hour is fixed to the
pier which supports the upper declination theodolite. Another mean solar clock is
attached to the western wall of the southern arm. For better ascertaining the
variations of temperature of the Basement, a Richard metallic thermograph was added
in February 1886. It is placed on the pier carrying the horizontal force magnet, and
gives a continuous register of temperature on a scale of 5° to 1 inch, the scale for time
being 24 hours to 5-g- inches. On the northern wall, near the photographic barometer,
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IS fixed the Sidereal Standard clock of the Astronomical Observatory, Dent 1906,
comnlunicating with the chronograph and with clocks of the Astronomical Department
by means of underground wires. This clock is placed in the Magnet Basement,
because of its nearly uniform temperature.

The Basement is warmed, when necessary, by a gas stove (of copper), and ventilated
by means of a large copper tube nearly two feet in diameter, which receives the flues
from the stove and all gas-lights, and passes through the Upper Magnet Room to a
revolving cowl above the roof. In January 1889 two additional gas stoves
were provided, with the object of maintaining a higher temperature during the
winter, and so rendering the Basement temperature more uniform throughout -the year.
One of these stoves is placed in the northern corner of the eastern arm, and the
other in the middle of the western wall of the western arm. In December 1894
the eastern stove was removed to Magnetic Office, No.5. Each of the arms of
the Basement has a well window facing the south, but these wells are usually closely
stopped up with bags packed with straw or jute. In January 1886 a line of 9-inch
pipes was laid underground from the Basement southward to a distance of about
155 feet, at which point there is an inlet from the atmpsphere, for the purpose of
ventilating the Basement by air which has acquired the temperature of the soil at a
depth of several feet below the surface, and of thus obtaining greater uniformity of
temperature. The depth of the line of pipes below the surface varies from 5 feet at
the inlet in the south ground to 11 feet 6 inches at the entrance to the Basement.

A platform erected above the roof of the Magnet House is used for the observation
of meteors. A rain gauge is placed on a table on this platform, and there are also
thermometers (placed in a louvre-boarded shed or screen, with free circulation of air)
for observation of the temperature of the air in an exposed situation at a height of
20 feet above the ground.

An apparatus for naphthalizing the gas used for the photographic registration
is mounted in a small detached zinc-built room adjacent to the Oomputing Room on its
western side.

To the south of the Magnet House, in what is known as the Magnet Ground, is an
open shed, consisting principally of a roof supported on four posts, under which is
placed the photographic dry-bulb and wet-bulb thermometer apparatus. On the roof
of this shed there is fixed an ozone box and a rain gauge, On 1899 May 16 and 17
this shed was shifted about 15 feet westwards, and is now on the west side of the
earth thermometers. About 20 feet south of the southern arm of the Magnet House
are placed the earth thermometers, the upper portions of which, projecting above the
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ground, are protected by a small wooden hut, and at about the same distance south
east of the southern arm of the Magnet House is situated a Stevenson screen con
taining dry-bulb, wet-bulb, and maximum and minimum thermometers, and a few
feet further east there are two rain gauges.

Until 1894 November 5 the Magnet Ground was bounded on its south side by a
range of seven rooms, known as the Magnetic Offices. On the above-mentioned date
the Offices were shifted to the western side of the Magnet Ground, the original site
being required for the North Wing of the New Observatory.

Two Anemometers-OsIer's, giving continuous record of direction and pressure of
wind, and amount of rain, and Robinson's, giving continuous record of velocity-are
fixed, the former above the north-western turret of the Octagon Room (the ancient
part of the Observatory), the latter above the small wooden building on the roof of the
Octagon Room. Since 1896 February 6 the sunshine instrument has also been
mounted on the same building which carries the Robinson Anemometer.

In the year 1891 the Central Octagon of the new Observatory' Building was
erected in the South Ground, and in the year 1893 the South Wing was added to the
building, considerable masses of iron being introduced, viz., 10 tons in the case of
the Central Octagon, the centre of which is about 115 feet from the declination
magnet on a bearing 12° East of South (magnetic), and 16 tons in the South Wing
at a mean distance of about 145 feet on a bearing 5° East of South (magnetic) from
the declination magnet. The principal masses of iron were brought into the South
Ground as follows :-On 1891 March 24 and 25, 7 and 3 tons respectively; and on
1893 F8bruary 11 and 14, 3! a.nd fit tons respectively. In no case could any
disturbance of the magnetic registers be detected. On 1894 November 8 work for
the erection of the North Wing was commenced, and the er~ction of the new
Altazimuth building on the north side of the Magnetical Observatory was also
commenced about the same time. Both buildings were in progress during the
year 1895, further considerable masses of iron being introduced, viz., 12 tons on
January 16, 2! tons on April 2, Ii tons on December 16, for the New Obser
vatory; and 4 tons on March 29, 5 tons on May 2, 2 tons on June 7, I! tons on
June 21, for the new Altazimuth building. The principal masses of iron were placed
in position in the North Wing of the New Observatory jn July 1895, ahd this
seems to have produced the increase of declination shown from August 1895, the
permanent effect being an increase of about 4'. On 1896 February 19 the iron
base and other parts of the new Altazimuth instrument were received, and were
subsequently mounted in the new Altazimuth Pavilion, the total weight of iron being
about 8 cwts. On 1896 Octobe.r 27 and following days the iron castings of the new
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Thonlson Photographic Equatorial were received, and were subsequently. mounted in
the central dome of the New Observatory at a distance of about 115 feet from the
declination magnet. Their total weight is about 10 tons. In the year 1898 the
East and \Vest Wings of the New Observatory were erected, thus completing the
building. The additional weight of iron and mild steel introduced in those wings
(including the heating apparatus) amounted to 25 tons. The increase of magnetic
declination in 1898, after the completion of these wings, was very n1urked.

The' new Magnetic Pavilion, in an enclosure in Greenwich Park, at a distance of
about 350 yards from the Observatory, on the East side, was completed at the
end of 1898 September, and the instruments for absolute determinations of magnetic
declination, dip and horizontal force are now installed there. The greatest care was
taken to exclude all iron in building the Magnetic Pavilion, and the site was selected
so that there should be no suspicion of magnetic disturbance from iron in the
neighbourhood. The revolving stand carrying the thermometers used for ordinary eye
observations, the thermometers for solar and terrestrial radiation, and the standard
rain gauge, were moved to a more opel! position in the Magnetic Pavilion enclosure
at the beginning of 1899.

Regular observation of the principal magnetical and meteorological elements was
commenced in the autumn of the year 1840, and has been continued, with some
additions to the subjects of observation, to the present time. Until the end of the
year 1847 observations were in general made every two hours, but at the beginning of
the year 1848 these were superseded by the introduction of the method of photo
graphic registration, by which means a continuous record of the various elements is
obtained.

For information on many particulars concerning the history of the Magnetical
and Meteorological Observatory, especially in' regard to alterations not recited in
this volume, which have been made from time to time, the reader is referred to the
Introduction to the Magnetical and Meteorological Observations for the year 1880 and
previous years, and to the Descriptions of the Buildings and Grounds, with accom
panyingPlans, given in the volumes of Astronomical Observations for the years
1845 and 1862.

§ 3. Snbjects of Observation in the year 1899.

The observations comprise determinations of absolute magnetic declination, hori
zontal force, and dip; continuous photographic record of the variations of declination,
horizontal force, and vertical force, and of the earth currents indicated in two distinct
Jines of wire; eye observations of the ordinary meteorological instruments, including
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the barometer, dry and wet-bulb thermometers, radiation and earth thermometers,
and of thermometers placed on the roof of the Magnet House; continuous photographic
record of the variations of the barometer, dry and wet-bulb thermometers, and
electrometer (for atmospheric electricity); continuous automatic record of the
direction, pressure, and velocity of the wind, and of the amount of rain; registra
tion of the duration of sunshine, and amount of ozone; observations of some of the
principal meteor showers; general record of ordinary atmospheric changes of weather,
including numerical estimation of the amount of cloud, and occasional phenomena.

From the heginning of the year 1885, Greenwich civil time, reckoning from midnight to
midnight, and counting from 0 to 24 hours, has been employed throughout the magnetical
and meteorological sections. In previous years the time used throughout the magnetic
section was Greenwich astronomical time, reckoning from noon to lloon; and generally,
in the meteorological section, Greenwich civil time, reckoning from midnight to
midnight.

§ 4. Magnetic In.struments.

DECLINATION ilfAGNETS FOR ABSOLUTE DETERMINATIONS. - For determination of
magnetic declination in the Magnetic Pavilion, the hollow cylindrical magnet,
Elliot No. 75, has been mounted in conjunction with the theodolite used for
the upper declination magnet in the Observatory, the aperture of the viewing
telescope being reduced to that of the magnet collimator (0'3 inch) and a low
power eye-piece being provided. Some trouble was experienced at first through
a defect in one of the piers, and the new declinometer was not finally mounted and
adjusted till the end of 1898 December. From 1899 January 1 regular obser
vations of declination have been made in the Magnetic Pavilion, alternating with
determinations with the upper declination magnet in the Magnet House, to give the
correction required to the results found at the latter site, representing the effect of the
iron in the Observatory Buildings. The upper declination magnet, employed solely
until the end of the year 1898 for the determination of absolute declination, is by
Meyerstein of Gottingen. It is a bar of hard steel, 2 feet long, I! inches broad, and
about ! inch thick, attached by a pinching screw to the magnet carrier, also by
Meyerstein, but since altered by Troughton and Simms. To a stalk extending upwards
from the magnet carrier is attached the torsion-circle, which consists of two circular
brass discs, one turning independently of the other on their common vertical axis,
the lower and graduated portion being firmly fixed to the stalk of the magnet carrier;
to the upper portion carrying the vernier is attached, by a hook, the suspension skein.
This is of silk, and consists of several fibres united by juxtaposition, without apparent
twist; its length is about 6 feet
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The magnet, with its suspending skein, &c., is carried by a braced wooden tripod
stand, whose feet, passing through holes cut in the floor, rest on slates covering brick
piers, built from the ground and rising through the Magnet Basement nearly to its
ceiling. The upper end of the suspension skein is attached to a short, square, wooden
rod sliding 'in the corresponding square hole of a fixed wooden bracket. To the upper
end of the rod is fixed a leather strap, which, passing over two brass pulleys carried by
the upper portion of the tripod stand, is attached to a cord which passes down to a
small windlass fixed to the stand. Thus, in raising or lowering the magnet-an
operation necessary in determinations of its collimation-error-no alteration is made in
the length of the suspension skein. The magnet is inclosed in a dOllble rectangular
wooden box (one box within another), both boxes being covered externally' and
internally with gilt paper, and having holes at their south and north ends, for ilhimina
tion of the magnet collimator and for viewing the collimator with the theodolite
telescope respectively. The holes in the outer box are covered with glass. The
magnet collimator is formed by a diagonally placed cobweb-cross, and a lens of
13 inches focal length and nearly 2 inches aperture, carried by two sliding frames
fixed by pinching screws to the south and north arms of the nlagnet respectively.
The cobweb-cross is in the principal focus of the lens, and its image in the theodolite
telescope is well seen. From the lower side of the magnet carrier a rod extends down
wards, terminating below the magnet box in a horizontal brass bar imnlel'sed in water,
for the purpose of checking small vibrations of the magnet.

The theodolite, by which the position of the upper declination magnet is observed, is
by Troughton and Simms. It is planted about 7 feet north of the rnagnet. The
radius of its horizontal circle is 8'3 inches, and the circle is divided to 5', and read,
by three verniers, to 5". The theodolite has three foot-screws, which rest in brass
channels let into the stone pier placed upon the brick pier which rises from the ground
through the Magnet Basement. The length of the telescope is 21 inches, and the
aperture of its object-glass 2 inches: it is carried by a horizontal transit-axis 10! inches
long, supported on Y's carried by the central vertical axis of the theodolite. The eye
piece has one fixed horizontal wire and one vertical wire moved by a micrometer-screw,
the field of view in the observation of stars being illuminated through the pivot of the
transit-axis on that side of the telescope which carries the micrometer-head. The
value of one division of the level is 1"'15. The opening in the roof of the Magnet
House permits of observation of circumpolar stars as high as 8 Ursre Minoris above
the pole, and as low as f3 Oephei below the pole. A fixed mark, consisting of a small
hole in a plate of metal, placed on one of the Quildings of the Astronomical
Observatory, at a distance of about 270 feet from the theodolite, affords an additional
check on its continued steadiness.

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1899. b
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The inequality of the pivots of the axis of the theodolite telescope was determined
on 1898 November 25 and 1898 December 5, and the correction was found to be
- 6diV·0, which is equivalent to - 6"·9.

The value in arc of one revolution of the telescope-micrometer is 1'.34"·2.

The reading for the line of collimation of the theodolite telescope was found from
seven separate deternlinations during the year to be 100r ·277.

The effect of the plane glass in front of the outer box of the declination magnet
was determined on 1898 Deceomber 1 and 1899 October 20. The mean correction 21"-3

determined from these observations, has been added to all readings throughout the
year 1899.

The error of collimation of the magnet collinlator is found by observing the
position of the magnet, first with the collimator in the usual position (above the
magnet), then with the collimator reversed (or with the magnet placed in its carrier
with the collimator below), repeating the observations several times. This value
was found on 1898 December 2 to be, 25'.45"·0, and on 1899 October 20, 25'.54"·3.

The effect of torsion of the suspending skein is eliminated by turning the lower
portion of the torsion-circle until the torsion bar (an oak bar of the same size as
the magnet, and weighted with lead weights to be also of equal weight), inserted
in place of the magnet, rests in the plane of the magnetic meridian. The
bar is thus inserted usually about once a month, and whenever the adjust
ment is found not to have been sufficiently close, the observed positions of the
magnet are corrected for displacement of the magnet from the meridian by
the torsion of the skein. Such correction is determined experimentally, with the
magnet in position, by changing the reading of the torsion-circle by a definite
amount, usually 90

0

, thus giving the skein that amount of azimuthal twist, and
observing, with the theodolite, the change in the position of the magnet thereby
produeed, froln which is derived the ratio of the couple due to torsion of the skein
to the couple due to the earth's horizontal magnetic force. This ratio was found to
be Tl2 on 1897 December 1, and lls on 1898 November 25.

The time of vibration of the upper declination magnet under the influence of
terrestrial magnetism was found on 1898 December 2, and on 1899 October 23 to
be 308 .69.
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The reading of the azimuthal circle of the theodolite corresponding to the
astronomical meridian is determined about twice in each month by observation of the
stars Polaris or S Ursre Minoris. The fixed mark is usually observed weekly.

In regard to the manner of making observations with the upper declination
magnet :-The observer, on looking into the theodolite telescope, sees the image. .

of the diagonal cross of the magnet collimator vibrating alternately right and
left. The time of vibration of the magnet being about 30 seconds, he first applies.
his eye to the telescope about one minute, or two vibrations, before the pre
arranged time of observation, and, with the vertical wire carried by the telescope
micrometer, bisects the magnet-cross at its next extreme limit of vibration,
reading the micrometer. He similarly observes the· next following extreme
vibration, in the opposite direction, and so on, taking in all four readings. The
mean of each pair ?f adjacent readings of the micrometer is taken, giving three
means, and the nlean of these three is adopted. In practice this is done by
adding the first and fourth readings to twice the second and third, and dividing
the sum by 6. Should the magnet be nearly free from vibration, two bisections
only of the cross are made, one at the vibration next before the pre-arranged
time, the other at the vibration following. The verniers of the theodolite-circle
are then read. The excess of the adopted micrometer-reading above the reading
for the line of collimation of the telescope being converted into arc and applied
to the mean circle-reading, and also the corrections for collimation of the magnet
and for collimation of the plane glass in front of its box, the concluded circle-

. readirig corresponding to the position of the ,magnet is found. The difference
between this reading and the adopted reading of the circle for the south astro
nomical meridian gives, when, as is usually the case, no correction for torsion of
the skein is necessary, the observed value of absolute declination, afterwards used
for determining the vaiue of the photographed base line on the photographic register
of the lower declination magnet. The times of observation of the upper declination
magnet are usually 9h

• lorn, ISh. lorn, l5h • lorn, and 21h
• 10m of Greenwich civil time,

reckoning from midnight.

The results of the determinations of magnetic declination in the Magnet flouse are,
to a certain extent, affected by the iron in the new Observatory building and in
the new Altazimuth Pavilion. To eliminate this effect as far as circumstances would
al~ow, observations were made in 1898 after the c~mpletion of the new Observatory
building on or near the site selected for the new Magnetic Pavilion in Greenwich
Park, which is presumably free from any disturbing effect of iron. The results of
these observations are given in the following table:-
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RESULTS OF OBSERVATIONS OF MAGNETIC DECLINATION ~IADE IN GREEN"TICH
PARK AND AT THE ROYAL OBSERVATORY.

Declination West. Correction to
1898, the Dec. as

I
determined atTime of Observation.

In Greenwich At the Royal the Roya.l
Park. Observatory. Observatory.

d h m

I 16. 4-4.'6 16. 57'0 I
I

September 2. 11.4-7 - 12'4-

" 20. 11.5°

I

16. 4-0'9 16. 53'5 I -12'6
20. 12.55 16. 4-4-'3 16. 54-'0 I - 9'7" I

" 20. 14-.52 16. 4-2'6 16. 52'6 I -10'0

" 23. 16.3 1
i

16. 39'6 16. 51'0
I

- 11'4-

"
26.11.24- 16. 4-3"9 16'5 2'6 - 8'7

"
28. 15.4-6 I 16. 4-6'7 16. 56'0

i

- 9'3
:, 29· 12·4-7 16. 4-5'8 16. 55'9 - 10'1

October 1. 12.20 16. 4-0'8 16'53'0 ! - 12'2
---

Mean correction......... - 10'7

This result was subsequently confirmed in 1899 by observations with the new
declinometer in the Magnetic Pavilion, given in the following table :-

RESULTS OF OBSERVATIONS FOR DETERMINATION OF THE EFFECT OF THE IRON IN
THE NEW OBSERVATORY AND NEW ALTAZIMUTH BUILDINGS UPON THE UPPER
DECLINATION MAGNET.

Mean of Deduced
18 99, Mean Magnetic Declination West. observations correction to

Periods. in Magnetic observations in the
Pavilion. Magnet House.

In Magnetic Pavilion ............ Il 35"0
0 I I

January 27-}'ebruary 2
February 3-February 10 In Magnet·House ............ ,.... 16.4-5"7 16. 34-,6 - I 1'1
February 1o-February 16 In Magnetic Pavilion ............ 16. 34-'2

April 5-April 12 In Magnetic Pavilion ............ I6. 35'4-
April i 3-April 22 In Magnet House ................. 16.4-5· 1 16. 35'0 - 10'1
April 23-April 30 In Magnetic Pavilion ............ 16. 34-'6

April 27-May I I In Magnetic Pavilion ............ 16. 34-'2
May 12-May 26 In Magnet House ................. 16. 4-4-'2 16. 34-'5 - 9'7
May 27-June 10 In Magnetic Pavilion ............ I6. 34-'9

August I I-August 26 In Magnetic Pavilion ..... ~ ...... 16. 34-'u
August 27-September I I In Magnet House ................. I 6. 4-3"9 16.3J·0 - 9'9

September 12-September 27 In Magnetic Pavilion ............ 16. 34-'0

October I-October I I In Magnetic Pavilion ............ 16.32'8
October 12-0ctober 22 In Magnet House ................. 16. 4-4-'6 16. 32"7 -11'9
October 24--N ovember 3 In Magnetic Pavilion ............ 16. 32.6

November 2o-November 30 In Magnetic Pavilion ... : ........ 16.32'8
December I-December I I In Magnet House ................. 16. 4-4-,6 16. 32'6 -12'0

December 12-December 22 In Magnetic Pavilion ............ 16. 32' 3
---

Mean Correction.................. -- 10'8
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LOWER DEOLINATION MAGNET.-The lower declination magnet is used simply for the
purpose of obtaining photographic register of the variations of magnetic declination.
It. is by Troughton and Simms, and is of the same dinlensions as the upper
declination magnet, being 2 feet long, I! inches broad, and t inch thick. The
magnet is suspended in the Magnet Basement, inlmediately below the upper
declination magnet, in o~der that the absolute measure of declination by the upper
magnet should not be affected by the proximity of the lower magnet.

The manner of suspension of the magnet is in general similar to that of the upper
declination. magnet, the suspension pulleys being carried by a small pier built on one
-of the crossed slates resting on the brick piers rising from the ground. The
length of free suspending skein is about 6 feet, but~ unlike the arrangelnent ado}Jted
for the upper magnet, the skein is itself carried over the suspension pulleys.
The position of the azimuthal plane in which the torsion bar rests, when substituted
for the magnet, is examined from time to time, and adjustment made as necessary,
to keep this plane in or near the magnetic meridian-such exact adjustment as is
required for the upper declination magnet not being necessary in this case.

To destroy the small accidental vibrations to which the magnet would be
otherwise liable, it is encircled by a damper consisting of a copper bar, about
1 inch square, which is bent into a long oval form, the plane of the oval being
vertical ; ~ a lateral bend is made in the upper bar of the oval to avoid interference
with the suspension piece of the magnet. The effect of the damper is to reduce
the amplitude of the oscillation after every complete or double vibration of the
magnet in the proportion of 5 : 2 nearly.

In regard to photographic arrangements, it may be convenient, before proceeding
to speak of the details peculiar to each instrument, to remark that the general
principle adopted for obtaining continuous photographic record is the same for
all instruments. For the register of each indication a cylinder of ebonite is provided,
the axis of the cylindel' being placed parallel to the direction of the change
of indication to be registered. If, as is usually the case, there are two indications
whose movements are in the same direction, both may be registered on the same
cylinder: thus, the movements in the case of Inagnetic declination and horizontal
magnetic force, being both horizontal, can be registered on different parts of
one cylinder with axis horizontal: so, also, can two different galvanic earth
currents. The movenlents in the case of vertical magnetic force, and of the barometer,
being both vertical, can similarly be registered on different parts of one cylinder
having its axis vertical, as also can the indications of the dry-bulb and. wet-bulb
thermometers. In the electrometer, the movement being horizontal, a horizontal
cylinder is provided.
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The cylinder is in each case driven by chronometer or accurate clock-work to
ensure uniform motion. The pivots of the horizontal cylinders turn on anti-friction
wheels; the vertical cylinders' rest each on a circular plate turning on anti-friction
wheels, the driving mechanism being placed below. A sheet of sensitized paper
being wrapped round the cylinder, and held by a .slender brass clip, the cylinder
th us prepared is placed in pOfiition, and connected with the clock-movement: it is
then ready to receive the photographic record, the optical arrangements for producing
which will be found explained in the special description of each particular instrument.
The sheets are removed from the cylinders, and fresh sheets supplied every day, usually
at noon. On each sheet a reference line is also photographed, the arrangements for
which will be more particularly described in each special case. All parts of the
apparatus and all parts of the ,paths of light are protected, as found necessary, by wood
or zinc 'casings or tubes, blackened on the inside, in order to prevent stray light from
reaching the photographic paper.

In June 1882 the photographic process employed for so many years was discarded,
and a dry paper process introduced, the argentic-gelatino-bromide paper, as prepared
by Messrs. Morgan and Kidd of Richmond (Surrey), being used with ferrous oxalate
development. The greater sensitiveness of this paper permits diminution of the
effective surface of the magnet mirrors, and allows also the use of smaller gas flames.
In the case of the vertical force magnet the old and comparatively heavy mirror has
been replaced by a small and light mirror with manifest advantage, as will he seen in
the description of the vertical force magnet. The new paper acts equally well at all
seasons of the year, and any loss of register on account of photographic failure is now
extremely rare.

Referring now specially to the lower declination magnet, there is attached to the
magnet carrier, for the purpose of obtaining photographic register of the motions of
the magnet, a concave mirror of speculum metal, 5 inches in diameter (reduced by a
stop, on the introduction of the new photographic paper, to an effective diameter of
about 1 inch), which thus partakes in all the angular movements of the magnet. The
revolving ebonite cylinder is lIt inches long and 14! inches in circumference. It is
supported, in an approximately east and west position, on brass uprights carried by a
nletal plate, the whole being planted on a firm wooden platfornl, the supports of which
rest on blocks driven into the ground. The platform 'is placed midway between the
declination and horizontal force magnets, in order that the variations of magnetic
declination and horizontal force nlay both be registered on the same cylinder, which
makes one complete revolution in 26 hours.

The light used for obtaining the photographic record is that given by a flame of coal
gas, charged occasionally with the vapour of coal naphtha. A vertical slit, about oin'3
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long and oin'OI wide, placed close to the light, is firmly supported on the pier which
carries the magnet. It stands slightly out of the straight line joining the mirror of
the magnet and the registering cylinder, and its distance from the mirror is about
25 inches. The distance of the axis of the registering cylinder from the mirror
is 134'4 inches. Immediately above the cylinder, and parallel to its axis, are
placed two long reflecting prisms (each 11 inches in length), extending from end
to end of.the cylinder, and facing opposite ways towards the mirrors carried by the
declination and horizontal force magnets respectively. The front surface of each
prism is convex, being a portion of a horizontal cylinder. The light of the declina
tion lamp, after passing through the vertical slit, falls on the concave mirror, and
is thence reflected as a converging beam to form an image of the slit on the· convex
surface of the reflecting prism, by the action of which it is reflected downwards
to the paper on the cylinder as a snlall spot of light. The concave mirror can be
so adjusted in azimuth on the magnet, that the spot shall fall, not at the centre of
the cylinder, but rather towards its western side, in order that the declination trace
shall not interfere with that of horizontal force, which is made to fall towards the
eastern side of the cylinder. The special advantage of the arrangement here described
is that the registers of both magnets are made at the same part of the circumference of
the cylinder, a line joining the two spots being parallel to its axis, so that when the
traces on the paper are developed, the parts of the two registers which appear in
juxtaposition correspond to the same Greenwich time.

By means of a small prism, fixed near the registering cylinder, the light frOID
another lamp is made to form a spot of light on the cylinder in a fixed position, so
that, as the cylinder revolves, a reference or base line is traced out on the paper, fron1
which, in the interpretation of the records, the ordinates are measured.

A clock of special construction, arranged by Messrs. E. Dent and Co., acting upon a
small shutter placed near the declination slit, cuts off the light from the mirror two
minutes before each hour, and admit.s it again two minutes after the hour, thus produc
ing at each hour a visible interruption in the trace, and so ensuring accuracy as regards
time scale. By means of another shutter the observer occasionally cuts off the light
for a few minutes, registerin!J the times at which it was cut off and admitted again.
The visible interruptions thus made at definite times in the trace obviate any possibility
of 'error being made by wrong numeration of the hourly breaks.

The usual hour of changing the ph?tographic sheet is nOOll, but on Sundays, and
.occasionally on other days, this rule is not strictly followed. To obviate any
uncertainty that might arise on such occasions from the interference of the two
ends of a trace slightly longer than 24 hours, it has been arranged that one revolution
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of the cylinder should be made in 26 hours. The actual length of 24 hours on the
sheet is about 13·3 inches.

The scale for nleasurement of ordinates of the photographic curve is thus determined.
The distance from the concave nlirror carried by the magnet to the surface of the
cylinder, in the actual path of the ray of light through the prism, is practically the
same as the horizontal distance of the centre of the cylinder from the mirror, 134·4
inches., A nlovement of 10 of the mirror produces a movement of 20 in the reflected
ray. From this it is found that 10 of movement of the mirror, representing a change
of 10 of magnetic declination, is equal to 4·691 inches on the photographic paper. A
small strip of cardboard is therefore prepared, graduated on this scale to degrees and
minutes. The ordinates of the curve, as referred to the base line, being measured for
the times at which absolute values of declination were determined, usually four times
daily, the apparent value of the base line, as inferred from each observation, is found.
The process assumes that the nl0vements of the two declination magnets are precisely
similar. The separate base line values being divided into groups,. usually monthly, a
nlean base line value is adopted for use through each group. This adopted base line
value is written upon every sheet. Then, with the cardboard scale, there is laid down,
conveniently near to the photographic trace, a new base line, whose ordinate represents
some whole number of degrees or other convenient quantity. Thus every sheet carries
its own scale of magnetic measure. From the new base line the hourly ordinates (see
page xxa;ii) are measured.

From March 7 to 21 the driving clock of the declination and horizontal force
registering cylinder was away for repair.

HORIZONTAL FORCE MAGNET.-The horizontal force magnet, for measure of the
\Tariations of horizontal magnetic force, was made by Meyerstein of Gottingen, and like
the two declination magnets, is 2 feet long, It inches broad, and about -! inch thick.
For support of its suspension skein, the back and sides of its brick pier rise through the
eastern arm of the Magnet Basement to the Upper Magnet Room, being there covered
by a slate slab, to the top of which a brass plate is attached, carrying, immediately
above the magnet, two brass pulleys, with their axes in the same east and west line;
and at the back of the pier, and opposite to these pulleys, two others, with their axes
similarly in an east and west line: these. constitute the upper suspension piece, and
support the upper portions of the two branches of the suspension skein. The two

•lower pulleys, having their axes in the same horizontal plane, and their grooves in the
same vertical plane, are attached to a small horizontal bar which forms the upper
portion of the torsion-circle: it carries the verniers for reading the torsion-circle, and
can be turned independently of the lower and graduated portion of the torsion-circle,
helow which, and in rigid connexion with it, is the magnet carrier.
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The suspension skein is led under the two pulleys carried by the upper portion of
the torsion-circle; its two branches then rise up and pass over the front pulleys of the
upper su~pension piece, thence to and over the back pulleys, thence descending to a
single pulley, round which the two branches are tied: from this pulley a cord goes to
a small windlass fixed to the back of the pier. The effective length of each of the two
branches of the suspension skein is about 7ft

, 6in,. The distance between the branches
of the skein, where they pass over the upper pulleys, is 1in ·14; at the lower pulleys
the distance between the branches is oin·so. The two branches are not intended to
hang in one plane, but are to be so twisted that their torsion will maintain the magnet
in a direction very nearly east and west magnetic, the marked end being west. In
this state an increase of horizontal magnetic force draws the marked end of the magnet
towards the north, whilst a diminution of horizontal force allows the marked end to
recede towards the south under the influence of torsion. An oval copper bar, exactly
~imilar to that used with the lower declination magnet, is applied also to the horizontal
force magnet, for the purpose of diminishing the small accidental vibrations.

Below the magnet carrier there is attached a small plane mirror, to which is
directed a Snlan telescope for the purpose of observing by reflexion the graduations
of a horizontal opal glass scale attached to the southern wall of the eastern arm of the
basement. The magnet, with its plane mirror, hangs within a double rectangular box,
covered with gilt paper in the same way as was described for the upper declination
magnet. The numbers of the fixed scale increase from east to west, so that when
the magnet is inserted in its usual position, with its marked end towards the west,
increasing readings of the scale, as seen in the telescope, denote increasing horizontal
force. The normal to the scale that meets the centre of the plane mirror is situated
at the division 51 of the scale nearly, the distance of the scale from the centre of the
plane mirror being 90·S4 inches. The angle between the normal to the scale, which
coincides nearly with the normal to the axis of the magnet, and the axis of the fixed
telescope, is about 3So, the plane of the mirror being therefore inclined about 19° to
the axis of t:he magnet.

To adjust the· magnet so that it shall be truly transverse to the magnetic meridian,
which position is necessary in order that the indications of the instrument may apply
truly to changes in the magnitude of horizontal magnetic force, without regard to
changes of direction, the time of vibration of the magnet and the reading of the fixed
scale are determined for different readings of the torsion-circle. In regard to the
interpretation of such experiments, the following explanation may be premised.

Suppose that the magnet is suspended in its carrier with its marked end In a
magnetic westerly djrection, not exactly west, but in any westerly direction, and

GRBJilNWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1899. r;
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suppose that, by means of the fixed telescope, the reading of the scale is taken. The
position of the axis of the magnet is thereby defined. Now let the magnet be taken
out of its carrier, and replaced with its marked end easterly. The terrestrial mag
netic force will now act, as regards torsion, in the direction opposite to that in which
it acted before, and the magnet will take up a different position. But by turning the
torsion-circle so as to reverse the direction of the torsion produced by the oblique
tension of the two branches of the suspending skein, the magnet may be made to
take the same position as before, but with poles reversed, which will be proved by
the reading of the scale, as seen in the fixed telescope, being the same. We
thus obtain two readings of the torsion-circle corresponding to the same direction
of the magnet axis, but with the marked end opposite ways, without, however,
possessing any information as to whether the magnet axis is accurately transverse to
the magnetic meridian, inasmuch as the same operation can be performed whether
the magnet axis be tranverse or not.

But there is another observation which will indicate whether the magnet axis is or
is not accurately transverse. Let, in addition, the time of vibration be taken in each
position of the magnet. Resolve the terrestrial magnetic forces acting on the poles of
the magnet each into two parts, one transverse to the magnet, the other longitudinal.
In the two positions of the magnet, marked end westerly and marked end easterly~

the lnagnitude of the transversal force is the same, and the changes which the torsion
undergoes in a vibration of given extent are the same, and if there were no other
force, the time of vibration would also be the sanle. But there is another force, the
longitudinal force, and when the marked end is northerly this tends from the centre
of the magnet's length, and when it is southerly it tends towards the centre of the
magnet's length; and in a vibration of given extent this force, in Qne case increases
that due to the torsion, and in the other case diminishes it. The times of vibration
will therefore be different. There is only one exception to this, which is when the
nlagnet axis is transverse to the. magnetic meridian, in which case the longitudinal force
vanishes, and the times of vibration in both positions of the magnet become the same.

The criterion, then, of the position truly transverse to the meridian is this. Find
the readings of the torsion-circle which, with the magnet in reversed positions, will
give the same readings of the scale and the same time of vibration for the magnet.
\Vith such readings of the torsion-circle the magnet is, in either position, transverse to
the meridian, and the difference of circle-readings is the difference between the position
in which the terrestrial magnetism acting on the magnet twists it one way, and the
position in which the same force twists it the opposite way, and is therefore double of
the angle of torsion of the suspending lines for which, in either position, the force of
terrestrial magnetism is neutralized by the torsion.
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The present suspension skein was mounted on 1880 December 30. On 1899

January 5 the following observations were made for determination of the angle of
torsion :-

The Marked End of the Magnet.

1899,
West. East.

Difference of I Difference of
Da:r. Torsion- Scale-Readings Mean of Torsion- Scale-Readings Mean of

Scale- the Times Scale- the Times
Circle Reading. for change of 10

of Circle Reading. for change of 10

of
Reading. of Torsion- Reading. of Torsion-

Circle Reading. Vibration. Circle Reading. Vibration.

--

r

i

I
i

14.6
div. div. s °

div. i div. s
Jan. 5 55'89 I 23 2 57'61 I 20'9°ZZ'24-

'!

II 8'24- 8'5 1I

14-7 64-' 13 21'02 233 66'12 I

I
21'06

8'4-5
I

7'78
14-8 72'5 8 20'9° 234- 73'9° \ 21'26

I I
\

From these observations it appeared that the times of vibration and scale-readings
were sensibly the same when the torsion-circle read 146°.59', marked end west, and
232°.45', marked end east, the difference being 85°.46'. Half this difference, or
42°.53', is therefore the angle of torsion when the magnet is transverse to the meridian.
Another determination, lllade on 1900 January 1, gave 43°.9', the suspension thread
apparen~ly growing weaker throughout the year.

The value adopted in the reduction of the observations during the year 1899 was 43°.0'.

The adopted reading of torsion-circle, for transverse position of the magnet, the
nlarked end being west, was 147° throughout the year.

The angle through which the magnet turns to produce a change of one division of
scale-reading, and the corresponding variation of horizontal force in terms of the whole
horizontal force, is thus found.

The length of 30diV 'S5 of the fixed scale is exactly 12 inches, and the distance of the
centre of the face of the plane mirror from the scale, 90'84 inches; consequently, the
angle at the mirror subtended by one division of the scale is 14'.43"'2, or for change of
one division of scale-reading the magnet is turned through an angle of 7'.21"'6.

The variation of horizontal force, in terms of the whole horizontal force, producing
angular motion of the magnet corresponding to change of one division of scale
reading = cotan angle of torsion x value of one division in terms of radius. Using
the numbers above given, the change of horizontal force corresponding to change of one
division of scale-reading was found to be 0'002296, which value has been used
throughout the year 1899 for conversion of the observed scale-readings into parts of
the whole horizontal force.
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In regard to the manner of making observations with the horizontal force magnet,
a fine vertical wire is fixed in the field of view of the observing telescope, across
which the graduations of the fixed scale, as reflected by the plane mirror carried by
the magnet, are seen to pass alternately right and left as the magnet oscillates, and
the scale-reading for the extreme points of vibration is easily taken. The hours of obser
vation are usually gh 5ill, 13h 5ill, 15h 5ill, and 21h 5ill of Greenwich civil time (reckoning
from midnight). Remarking that the time of vibration of the magnet is about
20 seconds, and that t~e observer looks into the telescope about 40 seconds before the
pre-arranged time, the manner of making the observation is generally similar-to
that already described for the upper declination magnet.

A thermometer, _the bulb of which reaches considerably below the attached scale, is
so planted in a nearly upright position on the outer magnet box, that the bulb projects
into the interior of the inner box containing the magnet. Readings of this thermometer
are usually taken at gh, lOh, llh, 12h, l3h, l4h, l5h, l6h, and 21h Greenwich civil time.
An index correction of - 0

0

• 3 has been applied to all readings.

The photographic record of the movements of the horizontal force magnet is made
on the same revolving cylinder as is used for record of the motions of the lower
declination magnet, and, as described for that magnet, there is also attached to the
carrier of the horizontal force magnet a concave mirror, 4 inches in dianleter, reduced
by a stop (on the introduction of the new photographic paper) to an effective diameter
of about 1 inch. The arrangements, as regards lamp, slit, and other parts, are precisely
similar to those for the lower declination magnet already deElcribed, and may be
perfectly understood by reference to that description (pages xiv and xv), in which was
incidentally included an explanation of some parts specially referring to register of
horizontal force. The distance of the vertical slit from the concave mirror of the
magnet is about 21 inches, and the distance of the axis of the registering cylinder from
the concave mirror is 136'8 inches, the slit standing slightly out of the straight line
joining the mirror and the registering cylinder. The same base line is used- for measure
of the horizontal force ordinates, and the register is similarly interrupted at each hour
by the clock, and occasionally by the observer, for determination of time scale, the
length of which is, of course, the same as that for declination.

The scale for measure of ordinates of the photographic curve is thus constructed.
The distance fronl the concave mirror to the surface of the cylinder, in the actual path
of the ray of light through the prism, is (as for declination) practically the same as the
horizontal distance of the centre of the cylinder from the mirror, or 136'8 inchef.,.
But, because of the reflexion at the concave mirror, the double of this measure, or
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273'6 inches, is the distance that determines the extent of motion on the cylinder of the
spot of light, which, in inches, for a change of 0'01 part of the whole horizontal force,
will therefore be 273'6 x tan angle of torsion x 0'01. Taking for angle of torsion
43°.0', the movement of the spot of light on the cylinder for a change of 0'01 of
horizontal force is thus found to be 2'551 inches, and with this unit the cardboard
scale for measure of the ordinates was prepared. The ordinates being measured for the
times at which eye observations of the scale were made, combination of the measured
ordinates with the observed scale-readings converted into parts of the whole horizontal
force, gives an apparent value of the base line for each observation. These being
·divided into groups, mean base line values are adopted, written on the sheets, and new
base lines laid down, from which the hourly ordinates (see page xxxii) are measured,
exactly in the same way as described for declination.

The indications of horizontal force are in a slight degree affected by the small
changes of temperature to which the Magnet Basement is subject. The temperature
coefficient of the magnet was determined by artificially heating the Magnet Basement to
·different temperatures, and observing the change of position of the magnet thereby
produced. This process seems preferable to others in which was observed the effect
which the magnet, when enclosed within a copper trough or box, and artificially heated
by hot water or hot air to different temperatures, produced on another suspended
magnet, since the result obt,ained includes the entire effect of temperature upon all the
various parts of the mounting of the magnet, as well as on the magnet itself. R.eferring
to previous volumes for details, it is sufficient here to state that, from a series of
experiments made between January 3 and February 21 of the year 1868, on the
principle mentioned, in temperatures ranging from 48°'2 to 61 0 '5, it appeared that
when the marked end of the horizontal force magnet was to the west (its ordinary
position), a change of 1° of temperature (Fahrenheit) produced an apparent change of
'000174 of the whole horizontal force, a smaller number of observations made with the
marked end of the magnet east, in temperatures ranging from 49°'0 to 60°'9, indicating
that a change of 1° of temperature produced an apparent change of '000187 of horizontal
force, increase of temperature in both cases being accompanied by decrease of magnetie
force. It was concluded that an increase of 1° of temperature produces an apparent
,decrease of '00018 of horizontal force. In the years 1885 and 1886 further observations
on the same general plan were made, with the result that the decrease of horizontal
force for increase of 1° of temperature was found to be somewhat greater at the higher
than at the lower temperatures. A discussion of all the observations taken in 1885 and
1886, details of whjch are given at the end of the Introduction for 1886, shows that the
correction for reduction to temperature 32° (expressed in terms of the horizontal force)
is (t - 32) x '0000936 + (t - 32)2 x '000002074, in which t is the temperature in degrees
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Fahrenheit. The decrease of horizontal force for an increase of lOaf temperature.
(Fahrenheit) would thus be '00021 at 60°, '00023 at 65°, and '00025 at 70°.

VERTICAL FORCE MAGNET.-·The vertical force magnet, for measure of the variations
of vertical magnetic force, is by Troughton and Simms. It is 1 ft. 6 in. long and
lozenge-shaped, being broad at the centre and pointed at the ends; it is nlounted on a
solid brick pier capped with stone, situated in the western arm of the Basement, its
position being nearly sYlnmetrical with that of the horizontal force magnet in the
eastern arm. The supporting frame consists of two pillars, connected at their bases, on
whose tops are the agate planes upon which rest the extreme parts of the continuous
Rteel knife edge, attached to the magnet carrier by clamps and pinching screws. The
knife edge, 8 inches long, passes through an aperture in the magnet. The axis of
the magnet is approximately transverse to the magnetic meridian, its mark~d end being
east; its axis of vibration is thus nearly north and south magnetic. The magnet
carrier is af iron ; at its southern end there is fixed a small plane mirror for use in eye
observations, wh ose plane makes with the vertical plane through the magnet an angle
of 521

0

nearly. A telescope, fixed to the west side of the brick pier supporting the
theodolite of th e upper declination magnet, is directed to the mirror, for observation by.
reflexion of the divisions of a vertical opal glass scale fixed to the pier that carries the
telescope, very near to the telescope itself. The nunlbers of this fixed scale increase down
wards, so that when the magnet is placed in its usual position with the marked end east,
increasing readings of the scale, as seen in the telescope, denote increasing vertical force.

The nlagnet is placed excentrically between the bearing parts of its knife edge,
nearer to the southern si~e, leaving a space of about 4 inches in the northern part of
the iron frame, in which the concave mirror used for the photographic register is planted.
Two steel screw stalks, carrying adjustable screw weights, are fixed to the magnet
carrier, near its northern side; one stalk is horizontal, and a change in the position
of the weight affects the position of equilibrium of the magnet; the other stalk is
vertical, and change in the position of its weight affects the delicacy of the balance, and
so varies the magnitude of its change of position produced by a given change in the
vertical force of terrestrial magnetism.

In the year 1882 Messrs. Troughton and Simms substituted for the old mirror of
4 inches diameter a nlUch lighter mirror of 1 inch diameter, and also lowered the
position of the knife-edge bar with respect to the magnet, so as to permit of a
diminution of the adjustable counterpoise weights, which, as well as the mirror, appear to
largely affect the temperature-correction of this balance magnet. The use of a smaller
and much lighter mirror was rendered possible by the greater sensitiveness of the
Hew photographic paper introduced in 1882 June.



VERTICAL FORCE MAGNET. xxu,f,

The whole is enclosed in a rectangular box, resting upon the pier before mentioned,
,and having apertures, covered with glass, opposite to the two mirrors carried by the
magnet.

The time of vibration of the magnet in the vertical plane is observed usually about
once in each week. From 64 observations made during the course of the year this was
found to be 175 '858.

The time of vibration of the magnet in the horizontal plane is determined by
suspending the magnet with all its attached parts from a tripod stand, its broad side
being in a plane parallel to the horizon, so that its moment of inertia is the same as
when in observation. A telescope, with a wire in its focus, being directed to the
plane mirror carried by the magnet, a scale of numbers is placed on the floor, at right
angles to the long axis of the magnet, so as to be seen, by reflexion, in the fixt>d
telescope. The magnet is observed only when swinging through a small are.
Observations made in the way described on 1897 December 30 gave for the time of
vibration of the magnet in the horizontal plane 168 '509. This value has been used
throughout for the year 1899.

The length of the normal to the fixed vertical scale that nleets the face of the
plane mirror is 186'07 inches, and 30diV'85 of the scale correspond to 12 inches.
Oonsequently the angle which one division of the scale subtends, as seen from the
mirror, is 7'.11"'2, or the angular movement of the normal to the mirror, corresponding
to a change of one division of scale-reading, is 3'.35"'6.

But the angular movement of the normal to the mirror is equal to the angular
movement of the magnet nlultiplied by the sine of the angle which the plane of
the mirror makes with a yertical plane through the magnet. This angle, as already
stated, is 52:2-°. Therefore, dividing the result just obtained, 3'.35"'6, by sin 52io,

the angular motion of the magnet corresponding to a change of one division of scale
reading is found to be 4'.30"'9.

The variation of vertical force, in terms of the whole vertical force, produciug
angular motion of the magnet corresponding to a change of one division of scale-

reading = cotan dip x (;)2 X value of one division in terms of radius, in which

T' iH the time of vibration of the magnet in the horizontal plane, and T that in the
vertical plane. Assunling T' = 168 '509, T = 178 '858, and dip = 67°.10'.15", the change
of vertical force corresponding to change of one division of scale-reading was found
to be 0'0004725, and this value has been used throughout the year 1899 for conversion
of the observed scale-readings into parts of the whole vertical force.
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The hours of observation of the vertical force magnet are the same as those for the
horizontal force magnet, and the method of observation is precisely similar, the time
of vertical vibration heing substituted for that of horizontal. The wire in the fixed
telescope is here horizontal, and as the magnet oscillates, the divisions of the scale are
seen to pass upwards and downwards in the field of view.

As in the case of the horizontal force magnet, a thermometer IS provided whose
bulb projects into the interior of the n1agnet box. Readings are taken usually at
~h, 10h, 111, 121, 13h, 14h, 15h , 16h , and 21h Greenwich civil time. An index-correction
of - 0

0

'3 has been applied to all readings.

The photographic register of the movements of the vertical force magnet is made
on a cylinder of the same size as that used for declination and horizontal force, driven
also by chronometer movement. The cylinder is here placed vertical instead of
horizontal, and the variations of the barometer are also registered- on it. The slit is
llOrizontal, and other arrangements are generally similar to those already described for
declination and horizontal force. The concave mirror carried by the magnet is
1 inch in diameter, and the slit is distant from it about 22 inches, being placed a
little out of the straight line joining the mirror and the registering cylinder. There
is a slight deviation in the further optical arrangements. Instead of falling on a
reflecting prism (as for declination and horizontal force), the converging horizontal
beam from the concave mirror falls on a system of plano-convex cylindrical lenses,
placed in front of the cylinder, with their axes parallel to that of the cylinder. The
trace is made on the western side of the cylinder, the position of the magnet being so
adjusted, that the spot of light shall fall on the lower part of the sheet to avoid
interference with the barOIneter trace. A base line is photographed, and the record
is interrupted at each hour by the clock, and occasionally by the observer, for
establishment of time scale, in the same way as for the other magnets. The length of
the time scale is the same as that for the other magnetic registers.

The scale for measure of ordinates of the photographic curve is determined as
follows :--The distance from the concave mirror of the magnet to the surface of the
registering cylinder is 100'2 inches. But the double of this measure, or 200'4 inches,
is the distance that determines the extent of motion on the cylinder of the spot of
light, which, in inches, for a change of 0'01 part of the whole vertical force, will therefore

be = 200"4 x tan djp x (~,)2 x 0'01. Using the values of T, T', and of dip

before given (page xxiii), the movement of the spot of light on the cylinder for a
(~hange of 0'01 of vertical force is thus found to be 5'570 inches, and with this unit
the scale for measure of the ordinates was constructed for use throughout the year.
Base line values were then determined and written on the sheets, and new base lines
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laid down, from which the hourly ordinates (see page xxxii) were measured, exactly
in the same way as was described for decli~ation.

In regard to the temperature-correction of the vertical force 'magnet, it is only
necessary here to say that, according to a series of experiments made 1882 October 17
to 23, in a similar manner to those for the horizontal force magnet (page xxi),
and in temperatures ranging from 59°'3 to 64°.9, it appeared that an increase of 10

of temperature (Fahrenheit) produced an apparent increase of 0·00020 of vertical
force, a value which succeeding experiments have closely. confirmed. 'The value of
the coefficient is thus much less than was found in the old state of the magnet with
the large mirror, although still not following the ordinary law of increase of tempera
ture producing loss of magnetic p·ower. Further observations made in the years 1885
and 1886, of which particulars are given at the end of the Introduction for 1886, showed
that through the range of temperature to which the magnet is usually exposed the increase
of vertical force for increase of 1° of temperature is uniformly 0 '000212, no term depending
on the square of the temperature being here necessary, as in the case of horizontal force.

DIP INSTRUMENT.-Th~ instrument with which the observations of magnetic dip
are made is that which is known as Airy's instrument. It was constructed by
Messrs. Troughton and Simms, and is mounted in the Magnetic Pavilion on a slate
slab supported bya braced wooden stand built up from the ground independently
of the floor. The plan of the instrument was arranged by the late Sir G. B. Airy
so that the points of the needles should be viewed by microscopes, and, if necessary,
observed whilst the needles were in a state of vibration; that there should be power
of employing needles of different lengths; and that the field of view of each microscope
should be illuminated from the side opposite to the observer, in such way that the
needle point should form a dark image in the bright field.

The instrument is adapted to tIle observation of needles of 9 inches, 6 inches, and
3 inches in length. The main portion of the instrument, that in which the needle
under observation is placed, consists of a square box made of gun metal (carefully
selected to ensure freedom from iron), with back and front of glass. Six microscopes,
so planted as to command the points of the three different lengths of needles, turn on a
horizontal axis so as to follow the points of the needles in the different positions which
in observation they take up. The needle pivots rest on agate bearings. The object
glasses and field-glasses of the microscopes are within the front glass plate, their
eye-glasses being outside, and turning with theln on the same axis. Upon the
plane side of each field-glass (the side next the object-glass and on which' the
image of the needle point is formed) a scale is etched, by means of which the
position of the needle points is noted. And on the inner side of the front glass
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plate IS etched the graduated circle, 9! inches in diameter, divided to 10', and
read Ly two verniers to 10". The verniers (thin plates of metal, with notches instead
of lines, for use with transmitted light) are carried by the horizontal axis, inside
the front glass plate, their reading lenses, attached to the same axis, being outside.
A suitable clamp with slow motion is provided. The microscopes and verniers can be
illuminated by one gas lamp, the light from which, falling on eight corresponding
prisms, is thereby directed to each separate nlicroscope and vernier. The prisms are
carried behind the back glass plate on a circular frame in such a way that, on reversion
of the instrument in azimuth, the whole set of prisms can at one motion of the frame
be shifted so as to bring each one again opposite tq its proper microscope or verni~r.

Artificial light has not been employed for some years in making the observation.

The whole of the apparatus is planted upon a circular horizontal plate, admitting
of rotation in azimuth. A graduated circle near the circumference of the plate is read
by two fixed verniers.

A brass zenith-point needle, having points corresponding· in position to the three
different lengths of dip needles, is u·sed to determine the zenith-point for each
particular length of need.le.

The instrument carries two levels-one parallel to the plane of the vertical circle,
the other at right angles to that plane-·by means of which the instrument is adjusted
in level from time to time. The readings of the first-mentioned level are also regularly
employed to correct the apparent value of dip for any small outstanding error of level;
the correction seldom exceeds a very few seconds of arc.

Observations are made only in the plane of the magnetic meridian, and the following
is a description of the method of proceeding. The needle to be used is first magnetised
by double touch, giving it nine strokes on each of its sides i it is then placed in
position in the instrument, the microscope scale-readings are taken, and the verniers of
the vertical graduated circle are read : the readings of the level parallel to the plane of
this circle are also read. The instrument is then reversed in azimuth, and a second
observation made. The needle pivots are then reversed on the agate bearings, and two
observations in reversed positions of the instrument again made. The needle is then
removed from the instrument and re-magnetised, so as to 'reverse the direction of its
poles, and four more observations are rnade in the way just described. The mean of
the eight partial values of dip thus found, corrected for error of level, gives the final
value of dip which appears in the printed results.
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The needles in regular use In 1899 are of the ordinary construction; they are
the 3-inch needles, D1 and D2•

DEFLEXION INSTRUMENT.-The observations of cleflexion of a magnet in combination
with observations of vibration of the deflecting magnet, for determination of the
absolute measure of horizontal magnetic force, are made with a Unifilar Instrument,
Gibson No.3, which, with the exception of some slight modification of the mechanical
arrangements, is similar to those issued from the Kew Observatory. The instrument
is adapted to the determination of horizontal force in British (foot-grain-second) measure.
It is mounted in the Magnetic Pavilion on a slate slab in the same way as the Dip
instrumen t.

The deflected magnet, used merely to ascertain the ratio which the power of the
deflecting magnet at a given distance bears to the power of terrestrial magnetism, is
3 inches long, and carries a small plane mirror, to which is directed a telescope fixed
to, and rotating with, the frame that carries also the suspension piece of the deflected
magnet: .a scale fixed to the telescope is seen by reflexion at the plane mirror. The
deflecting magnet is a hollow cylinder 4 inches long, containing in its internal tube a

. collimator, by means of which in another apparatus its time of vibration is observed.
In observations of deflexion the deflecting magnet is placed on the transverse deflexion
rod, carried by the rotating frame, at the distances 1'0 foot and 1'3 foot of the
engraved scale from the deflected magnet, and with one end towards the deflected
magnet. Observations are made at the two distances mentioned, with the deflecting
magnet both east and west of the deflected magnet, and also with its poles in reversed
positions. The fixed horizontal circle is i 0 inches in diameter: it is graduated to 10',

and read by two verniers to 10".

It will be convenient in this case to include with the description of the instrument
an account of the method of reduction employed, in which the Kew precepts, and
generally the Kew notation, are followed. Previous to the establishnlent of the
instrument at the Royal Observatory, the values of the various instrumental constants,
as determined at the Kew Observatory, were kindly communicated by the late
Professor Balfour Stewart, and these have been since used in reduction of all
observations made with the instrument at Greenwich.

The instrumental constants as thus furnished are as follows :-

The increase in the magnetic moment of the deflecting magnet produced by the
inductive action of unit magnetic force in the English system of absolute
measurement = p. = 0'00015587.
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The correction for decrease of the magnetic moment of the deflecting magnet re
quired in order to reduce to the te~nperature 35° Fahrenheit = c = 0·00013126

(t - 35) + 0·000000259 (t- 35Y; t representing the temperature (in degrees
Fahrenheit) at which the observation is made.

Moment of inertia of the deflecting magnet = K. At temperature 30°,

log. K = 0·66643; at temperature 90°, log. K = 0·66679.

The distance on the deflexion rod from 1it·O east to 1ft·O west of the engraved scale,
at temperature 62°, is too long by 0·0034 inch, and the distance from 1ft·3 east
to 1ft·3 west is too long by 0·0053 inch. The coefficient of expansion of the
scale for 1° is ·00001.

The adopted value of K was confirmed in the year 1878 by a new and entirely
independent determination made at the Royal Observatory, giving log. K at tempera
ture 30° = 0·66727.

Let m
X

Magnetic moment of deflecting or vibrating magnet.
Horizontal component of Earth's magnetic force.

Then, if in the two deflexion observations, r Il r 2, be the apparent distances of centre
of deflecting magnet from deflected magnet, corrected for scale-error and tem-
perature (about 1·0 and 1·3 foot), .

U ll U 2 the observed angles of deflexion,

Al = t r 1
3 sin U 1 { 1 + ;;a + c }

A _I 3· { 2f1' + }
2 - 2' r 2 SIn u2 1 + r23 C

P = A 1 -A2 [P being a constant depending on the distribution of magnetism in the
.AI A2
;=2-;:2 deflecting and deflected magnets],

1 2

we have, using for reduction of the observations a mean value of P:-

X=Al(1-~2), from observation at distance r 1•

i = A 2( 1-~2), from observation at distance r 2•

The mean. of these is adopted as the true 'value of i.

In calculating the value of P as well as the values of the four factors within brackets,
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the distances 1'1 and r 2 are taken as being equal to 1'0 ft. and 1-3 ft. respectively. The
expression for P is not convenient for logarithmic computation, and, in practice, its
value for each observation has, since the year 1877, been calculated from the expression
Log. Al - Log. A 2 r 2 x r 2 _ ( •

d I x~- Log.A1 -Log.A2)x564. 'mo u us r 2 -r1

For determination, from the observed vibrations, of the value of mX :-let T1 = time
of vibration of the deflecting magnet, corrected for rate of chronometer and arc of
vibration,

~ = ratio of the couple due to torsion of the suspending thread to the couple due

h E h' [. b· d f H ()to teart s magnetic force. This IS 0 tatne rom the formula F = 90° --0'

where e= the angle through which the magnet is deflected by a twist of 90 0 in the
thread.]

Then T = T1
2

{ 1 +~+!l~-c }

and mX=17"2K .
T2

The corrected time of vibration of the deflecting magnet, printed in the tables of
results, is the mean of 100 vibrations observed immediately before, and of 100 vibratiolJs
observed immediately after the observations of deflexion, corrected for temperature, rate
of chronometer, semi-arc of vibration, induction, and torsion force.

From the combination of the values of i and mX, m and X are iInmediately found.

The computation is made with reference to English measure, tak~ng as units of length
and weight the foot and grain, but it is desirable to express X also in metric measure.
If the English foot be supposed equal to (J, times the millimetre, and the grain equal to

{3 times the milligramme, then, for reduction to metric measure, i and mX must be

multiplied by a3 and a2{3 respectively, or X must be multiplied byJ~. Taking the

metre as equal to 39'37079 inches, and the gramlne as equal to 15'432349 grains, the
factor by which X is to be multiplied in order to obtain X in metric (millimetre-

milligramme-second) measure is 0'46108 = 2'1~89' The values of X in metric measure

thus derived from those in English measure are given in the proper table. Values of
X in terms of the centimetre and gramme, known as the C.G.S. unit (centimetre
gramme-second unit), are readily obtained by dividing those referred to the millimetre
,and milligramme by 10.

EA~TH CURRENT ApPARATus.-For observation of the spontaneous galvanic currents,
which, in some measure, are alrnost always discoverable in the earth, and which are
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occasionally very powerful, two insulated wires having earth connexions at Angerstein
Wharf (on the bank of the River Thames near Charlton) and Lady Well for one
circuit, and at the Morden College end of the Blackheath Tunnel and the North
Kent East Junction of the South-Eastern Railway for the other circuit, have been
employed. The connecting wires, which are special and used for no other purpose,
pass from the Royal Observatory to the Greenwich Station of the South-Eastern
Railway, and thence, by kind pernlission of the Directors of the South-Eastern Railway
Company, along the lines of the Railway to the respective earths, in each case a copper
plate. The direct distance between the earth plates of the Angerstein Wharf-Lady
\Vell circuit is 3 miles, and the azimuth of the line, reckoning from magnetic north
towards east, 49°; in the Blackheath-North Kent East Junction circuit the direct
distance is 2! miles, and the azimuth, from magnetic north towards west, 47°. The
actual lengths of wire in the circuitous courses which the wires necessarily take in order
to reach the Observatory registering apparatus are about 7! miles and 5 miles respec
tively. The identity of the four branches is tested from time to time as appears
necessary.

In each circuit at the Royal Observatory there is placed a horizontal galvanometer,
having its magnet suspended by a hair. Each galvanometer coil contains 150 turns
of No. 29 copper wire, or the double coil of each instrument consists of 300 turns of
wire, the resistance, as found by direct measurement, being 7'3 -ohms. For registration
of the larger earth currents, a portion only of the current is allowed to pass through
the galvanometer, while the greater part flows through a shunt, consisting of a short
eoil of fine copper wire, the resistance of which is 1'33 ohms. The amplitude of the
movement, having regard to the diminution of resistance in the circuit due to the shunt,
is by this reduced in the ratio of 6'3 to 1 nearly in both circuits. On a few days in
each month registers on a large scale, for determination of the small diurnal inequality
in earth currents, are obtained by removing the shunts, but no discussion of these
registers has yet been made, on account of the difficulty of eliminating the effect of
certain small dislocations of the Angerstein Wharf-Lady Well register, which occur
usually shortly after sunset and before sunrise. It is suspected that these are due to
electric lighting in the neighbourhood of the Angerstein Wharf earth plate. The
galvanometers are placed on opposite sides of the registering cylinder, which is
horizontal. One galvanometer stands towards one end of the cylinder, and the
other towards the other end, and each carries, on a light stalk extending downwards
from its magnet; a small plane mirror. Immediately above the cylinder are placed
two long reflecting prisms, which, except that they are each but half the length of the
cylinder, and are placed end to end, are generally similar to those used for magnetie
deelination and horizontal force, the front convex surfaces facing opposite ways, each
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to'Yards the mirror of its respective galvanometer. In each case the light of a gas
lamp, passing through a vertical slit and a cylindrical lens having its axis vertical,
falls upon the galvanometer mirror, which reflects the converging beam to the convex
surface of the reflecting prism, by whose action it is made to form on the paper on the
cylinder a small spot of light; thus all the azimuthal motions of the galvanometer

'magnet are registered. The extent of trace for each galvanometer is thus confined to
half the length of the cylinder, which is of the same size as those used for the magnetic
registers. The arrangelnents for turning th~ cylinder, automatically determining the
time scale, and forming a base line, are similar to those which have been before
described. When the traces on the paper are developed, the parts of the registers
which appear in juxtaposition correspond, as for declination and horizontal force,
to the same Greenwich time, and the scale of time is of the same length as for the
magnetic registers.

Towards the end of the year 1890 serious disturbances began to be experienced in
both earth current registers. These interruptions were found in the early part of
the year 1891 to be due to the passage of trains on the Oity and South London
Electric Railway, distant about 2! miles from the nearest earth plate (at the North
Kent East Junction of the South-Eastern Railway), and about 4! miles from the
Observatory. The abnormal excursions recorded indicate frequent changes of
potential, varying from a small fraction of a volt to one-third of a volt or more, and
the amount of change is approximately the same both in the Blackheath-North Kent
East Junction circuit, which is perpendicular to the course of the electric railway, and
in the Angerstein Wharf-Lady Well circuit, which is parallel to the line of railway,
with one earth plate (Angerstein Wharf) near the flver. At night when the trains
are not running, the interruptions entirely cease.

§ 5. Magnetic Reductions.

The results gIven In the Magnetic Section refer to the civil day, commencing at
midnight.

Before the photographic records of magnetic declination, horizontal force, and vertical
force are discussed, they are divided into two groups-one including all days on which
the traces show no particular disturbance, and which, therefore, are suitable for the
determination of diurnal inequality; the other comprising days of unusual and violent
disturbance, when the traces are so irregular that it appears impossible to treat them
except by the exhibition of every motion of each magnet through the day. Following
the principle of separation hitherto adopted, there are no days in the year 1899
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which are classed as days of great disturbance. Other days of lesser disturbance are
January 28-29; February 11-12, 12-13, 14-15, 23-24; March 21-22, 23-24; April
18-19; May 1-2, 3-4, 15-16; June 28--29, 29-30; July 3-4; September 26; October
23-24. When two days are mentioned, it is to be understood that the reference is
usually to one set of photographic sheets extending from noon to noon, and including
the last half and the first half respectively of two consecutive civil days.

Through each photographic trace, including those on days of lesser disturbance, a
pencil line was drawn, representing the general form of the curve without its petty
irregularities.' The ordinates of these pencil curves were thep. measured, with the
proper pasteboard scales, at every hour, the measures being entered'in a form having
double argument-the vertical argument ranging through the 24 hours of the civil
day (Oh to 23h), and the horizontal argument through the days of.a calendar month; .
the means of the numbers standing in the vertical columns giving the mean daily value
of the element, and the means of the numbers in the horizontal columns the mean
monthly value at each hour of the day. Tables 1. and II. contain the results for
declination, Tables III. to VI. those for horizontal force, with corresponding tables of
temperature, and Tables VII. to X. those for vertical force, with corresponding tables
of temperature. In the formation of diurnal i!1equalities it is unimportant whether a
day omitted be a complete civil day, or the parts of two successive civil days making
together a whole day, although in the latter case the results are not available for daily
values. No omissions have been made on account of disturbed days, in the formation
of these Tables; but from other causes there are omitted in Tables I. and II. for
declination, and Tables III. to VI. for horizontal force, .l\JIarch 7-21; in Tables VII.
to X. for vertical force, the omissions are June 2, 18-23, 28; September 23, 24;

November 17, 18; December 29-31.

Table XI. gives the collected monthly values for declination, horizontal force, and
vertical force, and Table XII. the mean diurnal inequalities for the year.

The temperature of the horizontal and vertical force magnets was maintained so
nearly uniform through each day, that the determination of the diurnal inequalities
of horizontal and vertical force should possess great exactitude. By means of
the additional stove placed in the western arm of the Basement, as mentioned
on page v, the temperature of the Basement has also been kept nearly constant
throughout the year, the endeavour being to keep the temperature as near to 67°
as possible. In years. preceding 1883 the results for horizontal and vertical
force were given uncorrected for temperature, leaving the correction to he
applied when the results for series of years are collected for discussion; but from
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the beginning of the year 1883 it has been considered desirable to add also, in
Tables Ill, V., VII., and IX., results corrected for temperature, in order to render
them more immediately available. In Tables XI. and XII., only results corrected for
te'mperature are given. The corrected mean daily and mean hourly values of horizontal
force given in Tables III. and. V. respectively are obtained by applying to the
uncorrected values the' correction (t-32) x '0000936 + (t-32)2 x '000002074

(page xxi), where t is the temperature in degrees Fahrenheit; and to those of vertical
force, Tables VII. and IX., the correction - (t-32) x '000212 (page xxv). The
corrections applied are founded on the daily and hourly values of temperature given in
Tables IV., VI., VIII. 3' and X.

In regard to the formation of the tables of temperature, the hourly readings of the
Richard Thermograph were entered into a form having double arguments as for
the magnets, the mean hourly values deduced therefrom giving for each month the
variation through the day, and the mean daily values the variation through the month.
To adapt these to represent the temperature within the horizontal and vertical force
magnet boxes respectively, the monthly means of the thermograph-readings at 9h, 10h,

lIb, 12h, 13h, 14h, 15h, 16h, and 21h were compared with the corresponding means of
the eye readings of the thermometers whose bulbs are within the respective magnet
boxes, giving corrections to the thermograph-readings at these hours, which were very
accordant, and from which, by interpolation, corrections were obtained for the remaining
hours. The nine daily observations gave also the means of reducing the daily
thermograph values to the temperature of the interior of the respective magnet
boxes. The results are given in Tables IV., VI., VIII., and X.

In order to economise space, the daily values, as exhibited in Tables III. and VII.,
both uncorrected and corrected, have been diminished by constants. The division
==== in these Tables and in Table XI. indicates that the instrument has been
disturbed for experiment or adjustment, or that for some reason the continuity of the

. values has been broken, the constants deducted being different before and after each
break. In the interval between two breaks the values of u and c are each comparable
throughout, remarking only that in certain cases it is to be understood that the values
ate to be taken 1000 greater or less for comparison with adjacent values. See, for
example, u in Table III. on April 12, which should be taken as 1130 for comparison
with the preceding value, and similarly in other cases. The excess of the value of c
above that of u on any day (supposing c, wh~n the smaller value, to be increased
by 1000) shows the correction for temperature that has been actually applied.
In Tables II., V., ~X.,and XII. the separate hourly'values of the different elements
have been simply diminished by the smallest hourly value.

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONB, 1899. •
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The variations of declination are given in the sexagesimal division of the circle,.
and those of horizontal and vertical force in terms of '00001 of the whole horizontal
and vertical forces respectively taken as units. In Tables XI. and XII. they have
been also expressed in terms of '00001 of Gauss's absolute unit, as referred to the
metrical system of the millimetre-milligramme-second.

The factors for conversion from the former to the latter system of measures are
as follows:-

For variation of declination, expressed in minutes, the factor is
H.F. in metrical measure x sin l' = 1'8416 x sin l' = 0'0005357.

For variation of horizontal force, the factor is
H.F. in metrical measure = 1'8416,

and for variation of vertical force
V. F. in metrical measure = H.F. in metrical measure x tan dip,

= 1'8416 x tan 67°.10'.15" = 4'3748.

The measures as referred to the millimetre-milligramme-second system are readily
convertible into measures on the centimetre-gramme-second (C.G.S.) system by
dividing by 10.

Table XIII. exhibits the diurnal range of declination and horizontal force on each
separate day, as determined from the 24 hourly ordinates of each element measured
from the photographic register (as explained on page xxxii), and the monthly means
of these numbers, the results for horizontal force being corrected for temperature.
The first portion of Table XIV. contains the difference between the greatest and least
hourly mean values in each month, for declination, horizontal force, and vertical· force,
as extracted from Table II. and columns c of Tables V. and IX. In the second
portion of the table there are given for each month the numerical sums of the devia
tions of the 24 hourly values from the mean, taken without regard to sign.

The magnetic diurnal inequalities of declination, horizontal force, and vertical
force, for each month and for the year, as given in Tables II., V., and IX., have been
treated by the method of harmonic. analysis, and the results are given in Tables XV.
and XVI. The values of the coefficients contained in Table XV. have been thus
computed, 0 representing the value at Oh (midnight), 1 that at 1h, and so on.

1
m = 24 (0+1 +2 22+23).

12a1 = 0-12+ {(1+23) - (11+13)} cos 150 + {(2+22) - (10+14)} cos 30·
+ { (3+21) - (9+15)} cos 450 + { (4+2~) - (8+16)} cos 60·
+ {(5+19) - (7+17)} cos 75°.
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!2 b1 = 6-18+ {(5+7) - (17 +19)} sin 75° + {(4+8) - (16+20) } sin 60°
+ {(3+9) - (15+21) } sin 45° + { (2+10) - (14+22) } sin 30°
+ { (1 + 11) - (13+ 23) } sin 15°.

12a2 = (0+12) - (6+18) + {(1+11+13+23) - (5+7+17+19)} cos 30°
+ { (2+10+14+22) - (4+8+16+20) } cos 60°..

12 b2 = (3+15) - (9+21) + {(2+4+14+16) - (8+10+20+22)} sin 60°
+ {(1+5+13+17) - (7+11+19+23)} sin 30°.

12as = (0+8+16)-(4+12+20)+{ (1+7+9+15+17+23)-(3+5+11+13+19+21)} c0845°.

12bg = (2+10+18)-(6+14+22)+{ (1+3+9+11+17+19)-(5+7+13+15+21+23)} sin 45...

12a4 = (0+6+12+18)-(3+9+15+21)
+ {(1+5+7+11+13+17+19+23) - (2+4+8+10+14+16+20+22)} cos 60°.

12b4 = {(1+2+7+8+13+14+19+20) - (4+5+10+11+16+17+22+23) } sin 60°.

The values of the coefficient 01 and of the constant angles a contained in Table
XVI. are then determined by means of the following relations:-

a bC =_1_=_1_
1 sin a cos a'

Similarly for 02' f3, &C.

Finally, the values of the angles a', f3', &c. were thus found. Calling the Sun's
hour-angle east at mean midnight = h, then-

a'=a+h
. {3' = {3 + 2h
&c. = &c.,

a mean value of h for the month being employed.

The values of (1,5 and b5 for the diurnal inequalities for the year were also calculated,
but could not be conveniently included in Table XV. They are as follows :-

, .
Declination - 0·07 - 0·02

Horizontal Force •..... +0'3 -1·6
Vertical Force •........ +0·5 -0'5

In order to give some indication of the accuracy with which the results of
observation are represented by the harmonic formula, the sums of squares of residuals
remaining after the introduction of m and of each successive pair of terms of the
expression .on page (x~i), corresponding to the single terms of the expressions on
page (xiii), have been calculated for the mean diurnal inequalities for the year
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(columns 1, 2, and 3 of Table XIL). The respective sums of sq:uares of residuals
are as follows ;-

SUMS OF SQUARES OF RESIDUALS OF DIURNAL INEQUALITIES.

For the Year 1899, I n..lin.tio..

I
Homon~; r Vertical

Force, Force.

Sums of Squares of Observed Values (Table XII.) . __ .. , ......... ", 189~80 235 21 7'5 u30z-6

Sums of Squares of Residuals after the introduction of m' ......... 90'86 3854-2'9 2774-'4-

" "
a l and bl 31'°7 8999'6 1550-6

" "
a2 and b2 5'75 2275'5· 23 8,'2

" "
all and bg °'96 . 627'3 63.6

" "
a4 and b4 0'°7 68'3 1.4·'3

" "
a5 and b5 0'01 27'4- 7'9

The unit in the case of horizontal and vertical force being '00001 ,of the whole
horizontal and vertical forces respectively, it thus appears that there would be:p.o
advantage in carrying the approximation (Table XV.) beyond the determination
of a4, b4,

As regards Magnetic Dip, the result of each complete observation of dip with each
of the needles in ordinary use, is given in Table XVII.; and in Table 'XVIIL, the
concluded monthly and yearly values for each needle.

The results of the observations for Absolute Measure of Horizontal Force contained
in Table XIX, require no special remark, the method of reduction and all necessary
explanation having been given with the description of the instrument employed. The
observed result in each month has been~ also g~ven as reduced to the mean value for
the month, by application of the difference between the horizontal force ordinate at
the time of observation and the mean value for the month, as obtained from the photo
graphic register,

In order to facilitate the comparison of the diurnal inequalities of magnetism at
the different British and other magnetic observatories, an arrangement has been made
with the Sub-Committee of the Kew Committee of the Royal Society, by which five
quiet days are to be selected at Greenwich in each month of every year for a~option
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.at all these observatories for. determination of the monthly diurnal inequalities of
declination, horizontal force, and vertical force, thus providing for further discussion
results which should be strictly comparable. The particular days selected are given ,on
page (xviii), and the results found for Greenwich are contained in Tables XX., XXI.,
and XXII., whjch it is interesting to compare with the values found from the recordEr
·of all days, as given in Tables II., V., IX., and XII. .

No numerical discussion of Earth Current records IS contained In the present
volume.

In the treatment of disturbed days it was formerly the custom to measure out
for each element all salient points of the curves, and to print the numerical values.
But, since the year 1882, it has been considered preferable to give instead of these

, tables reduced copies of the actual photographic curves (reproduced by photo-lithography
from full-sized tracings of the original photographs), adding thereto copies of the
:corresponding earth current curves. In the present year no copies of earth
current curves have been given because of the interruption produced by the trains
running on the City and South London Electric Railway. .The registers thus
exhibited are those for the days of lesser disturbance mentioned on page xxxii.

The list of these days since the year 1889 has been selected in concert with M. Mascart,
·so that the two Observatories of the Pare Saint Maur and· Greenwich should publish
the magnetic registers for the same days_ of disturbance with a view to the comparison
-of the results. It is proposed to follow this plan in future years, and if other magnetic
observatories should eventually join in the scheme for concerted action, in regard to the

. I

publication of their registers, the discussion of magnetic perturbations would be much
facilitated.

The plates are preceded by a brief description of all other significant magnetic
motions (superposed on the ordinary diurnal movement) recorded throughout the year.
These, in combination with the plates, give very complete information on magnetic
disturbances during the year 1899, affording thereby, it is hoped, facilities for making

.comparison. with solar phenomena.

In regard to the plates, it may be remarked that on each day three distinct
r-egisters are usually given, viz.: declination, horizontal force, and vertical force; all
necessary information for proper understanding of 'the plates being added in the
'Ilotes on page (xxxii).
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An additional plate (VII.) exhibits the registers of declination, horizontal force~

and vertical force on four quiet days, which may be taken as types of the ordinary
diurnal movement at four seasons of the year. These are given for the civil day as
exhibiting more clearly the character of the diurnal movement. The earth currents
on these days are very small.

The indications of horizontal and vertical force are given precisely as registered;
they are therefore affected, slightly as compared with the amount of motion on
disturbed days, by the small recorded changes of temperature of the magnets. The
recorded hourly temperatures being inserted on the plates, reference to the temperature
correction of the magnets, given at page ~rr;xiii, will show the effect produced,
Briefly, an increase of about 4t0 of temperature throws the horizontal force curve
upward by 0'001 of the whole horizontal force; an increase of about 5° of tem
perature throws the vertical force curve downward by 0'001 of -the whole vertical
force,

The original photographs have been reduced in the proportion of 20 to 11 on the
plates, and the corresponding scale values are :-

I
LENGTH IN INCHES.

- Of 0'01 of Of 0'01 ofOf 1° of
Declination. Horizontal Vertical

!
Force. Force.

in. mm. in. mm. iQ. mm.

On the Photographs - 4-,69 1 119'1, Z'SSI 64-'80 ,',70 14-1"4-8

On the Plates - z',80 6,'53 1'4-03 35'64- 3'063 77'81

The scales actually attached to the plates are, however, so arranged as to
correspond with the tables of the magnetic section-that is to say, the units for
horizontal force and vertical force are '00001 of the whole horizontal and vertical
forces respectively, the numbers being in some cases increased by 1000 'to avoid
negative quantities. At the foot of each plate equivalent scales, in e,G.s. measure,
are given for each of the magnetic registers, (See page xxxix,)

Since the preceding scale values are not immediately comparable for the different
elements, it therefore becomes desirable to refer them all to the same unit, say 0'01

of the horizontal force.
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Now, the transverse force represented by a variation of 1° of Declination

°0175 of Horizontal Force,

and Vertical Force = Horizontal Force x tan dip [adopte,d dip = 67°0100'15"]

= Horizontal Force x 2"3755 ;

whence we have the following equivalent scale values for the different elements :-

I
LENGTH OF U~IT, EQUIVALENT TO 0'01 OF

HORIZONTAL FORCE.

- I

For Declination For Horizontal I For Vertical
Curve. Force Curve. Force Curve.

in. mm. in. mm. in. mm.

On the Photographs - 2·68 68'1 2'55 64'8 , Z'34 59'6

On the Plates - 1'47 37°4 1°40 35.6 1°29 32°8

It may be convenient to give also comparative scale values for the different systems
of absolute measurement, viz. :-

Foot-grain-second, or British unit, in terms of which Mean R.F. for 1899 = 3'9941
Millimetre-milligramme-second, or Metric unit, " " " = 1'8416
Ceniiimetre-gramme-second, or C.G.S. unit, " " " = 0-18416

Dividing, therefore, the scale values last given by 3'9941, 1'8416, and 0'18416
respectively, the following comparative scale values for each of the elements on the
photographs and on the plates as referred to 0'01 of these units respectively. are
found :-

LERGTH OF 0'01 OF UNIT.

Declination. I Horizontal Force. I Vertical Force.
UNITo

On the On the On the On the On the
On thePhoto- Photo- Photo-

graphs. Plates. graphs. Plates. graphs. Plates.

in. mm. ill. mm. in. mm. ill. mm. in. mIn. ill. mIn.

British - . 0'67 17'0 0'37 9'4 0·64 160 z 0'35 8'9 0°59 14'9 0'3 Z 8'2

Metric - - P46 37°0 O'So 20'4 1'39 35"Z 0'76 19'4 1°1,7 32'3 0'70 ITS

C.GoS. - . 14.6 370 8'0 204 13'9 135 2 ,7°6 194 12.'7 323 TO 178
I
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Slight interruptions in the traces on the plates are due to various causes. In the
originals there are breaks at each hour for time scale,so slight, however, that in the
copies the traces could usually be made continuous without fear of error: in a few
cases, however, this could not be done. Further, to check the numeration of hours, the
observer interrupts the register at definite times for about five minutes, usually at or
near gh 30m , I3h 30m , and 20h 30m Greenwich civil time, and at somewhat different
times on Sundays.

The original photographic records were first traced on thin paper, the separate
records on each day being arranged one under another on the same sheet, and great
attention being paid to accuracy as regards the scale of time. Each sheet containing
the records for one or more days was then reduced by photo-lithography, in' the
proportion of 20 to 11, to bring it to a convenient size for insertion in the printed
volume.

§ 6. Meteorological I nstr'uments.

STANDARD BAROMETER.-The standard barometer, mounted in 1840 on the southern
wall of the western arm of the Upper Magnet Room, is Newman No. 64. Its tube is
Oin'565 in diameter, and the depression of the mercury due to capillary action is Oin'002,

but no correction is applied on this account. The cistern is of glass, and the graduated
scale and attached rod are of brass; at its lower end the rod terminates in a point of
ivory, which in observation is made just to meet the reflected image of the point as
seen in the mercury. The scale is divided to Oin '05, sub-divided by vernier to oin·002.

The readings of this barometer, until 1866 August 20, are considered to be coincident
with those of the Royal Society's flint-glass standard barometer. It then became
necessary to remove the sliding rod for repair of its slow motion screw, which was
completed on August 30. Before the removal of the rod the barometer had ,been
compared with three other barometers, one of which, during repair of the rod,; was
used for the daily readings. After restoration of the rod, a comparison was again made
with the same three barometers, from which it appeared that the readings of the
standard, in its new state, required a correction of - Oln'006, all three auxiliary
barometers giving accordant results. This correction has been applied to every
observation since 1866 August 30.

An elaborate comparison of the standard' barometers of the Greenwich and iKew
Observatories, made in the spring of the year 1877, under the direction of the
Kew Committee, by the late Mr. Whipple, showed that the difference between the two
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barometers (after applying to the Greenwich barometer-readings the correction - oin'006)

did not exceed oin·oOl. (Proceedings of the Royal Society, vol. xxvii. page 76.)

The height of the barometer cistern above the mean level of the sea is 159 feet,
being 5ft

• 2in
• above Mr. Lloyd's reference mark in Bradley's Transit room adjoining

the present Transit-circle room. (Philosophical Transactions, 1831.)

The barometer is read at 9h, 12h (noon), 15h, 21 h (civil reckoning) on week days;
and at 10h, noon, and 20h on Sundays. Each reading is corrected by application
of the index-correction above mentioned, and reduced to the temperature 32° by
means of Table II. of the" Report of the Committee of Physics" of the Royal Society.
The readings thus found are used to determine the value of the instrumental base line
on the photographic record.

PHOTOGRAPHIC BAROMETER.-The barometric record is made on the same cylinder
as is used for magnetic vertical force, the register being arranged to fall on the upper
half of the cylinder, on its eastern side. A siphon barometer fixed to the northern
wall of the Magnet Basement is employed, the bore of the upper and lower extremities of

.the tube being about 1·1 inch, and that of the intermediate portion 0'3 inch. A metallic
plunger, floating on the mercury in the shorter arm of the siphon, is partly supported
by a counterpoise acting on a light lever, leaving a definite part of its weight to be
supported by the mercury. The lever carries at its other end a vertical plate of
blackened mica, having a small horizontal slit, whose distance from the fulcrum is
about eight times that of the point of connexion with the float, and whose vertical
movement is therefore about four times that of the ordinary barometric column. The
light of a gas lamp, passing through this slit and falling on a cylindrical lens, forms a
spot of light on the paper. The barometer can, by screw action, be raised or lowered
so as to keep the photographic trace in a convenient part of the sheet. A base
line is traced on the sheet, and the record is interrupted at each hour by the clock,
and occasionally by the observer, in the same way as for the magnetic registers. The
length of the time scale is also the same.

The barometric scale is determined by experimentally comparing the measured
movement on the paper with the observed movement of the standard barollwter;
one inch of barometric movement is thus found = 4in '39 on the paper. Ordinates
measured for the times of observation of the standard barometer, combined with the
corrected readings of the standard barometer, give apparent values of the base line,
from which mean values for each day are formed; these are written on the sheets
and new base lines .drawn, from which the hourly ordinates (see page liv) are
measured as for the magnetic registers. As the diurnal change of temperature In

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1899. f
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the Basement is very small, no appreciable differential effect is produced on the
photographic register by the expansion of the column of mercury.

DRY AND WET BULB THERMOMETERs.-The dry and wet bulb thermometers and
maximum and minimum self-registering thermometers, both 'dry and wet, are
mounted on a revolving frame planned by the late Sir G. B. Airy. A vertical
axis, fixed in the ground, carries the frame, which consists of a horizontal board
as base, of a vertical board projecting upwards from it and connected with one
edge of the horizontal board, and of two parallel inclined boards (separated about
3 inches) connected at the top with the vertical board and at the bottom with
the other edge of the horizontal board: the outer inclined board is covered
with zinc, and the air passes freely between all the boards. The dry and wet
bulb thermometers are mounted near the centre of the vertical board, with their
bulbs about 4 feet from the ground; the maximum and minimum thermometers for
air temperature are placed towards one side of the vertical board, and those for
evaporation temperature towards the other side, with their bulbs at about the same
level as those of the dry and wet bulb thermometers. A small roof projecting from
the frame protects the thermometers from rain. The frame is turned in azimuth
several times during the day (whether cloudy or clear), so as to keep the inclined
side always towards the sun. In 1878 September a circular board, 3 feet in diameter,
was fixed, below the frame, round the supporting post, at a height of 2 feet 6 inches
above the ground, with the object of ,protecting the thermometers from radiation
from the ground. In the summer of 1886 experiments were nlade on days of extreme
heat, with the view of determining the effect of the circular board in this respect, an
account of which will be found at the end of the Introduction to the volume for the
year ] 887. The effect of radiation with the circular board removed was found to be
insensible.

On 1899 January 4 the thermolneter stand was moved to the Magnetic Pavilion
enclosure, where the thermometers are set up in an open position, about 40 feet south
west of the building.

The corrections to be applied to the thermometers in ordinary use are determined,
usually once each year for the whole extent of scale actually employed, by observations .
at 32° in pounded ice and by comparison with the standar9, thermometer No. 515,
kindly supplied to the Royal Observatory by the Kew Committee of the Royal Society.

The dry and wet bulb thermometers are' Negretti and Zambra, Nos. 45354 and
45355 respectively. The correction -0°'3 has been applied to the dry-bulb a~d wet
bulb readings throughout the year.
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The self-registering thermometers for temperature of air and evaporation are all by
Negretti and Zambra. The maximum thermometers are on Negretti and Zambra's
principle, the minimum thermometers are of Rutherford's construction. To the
readings of Negretti and Zambra, No. 83760, for maximum temperature of the air, and'
to those of Negretti and Zambra, No. 38338, for minimum temperature of the air, no
corrections are required. The readings of Negretti and Zambra, No. 79224, for
maximum temperature of evaporation, required no correction, and to those of Negretti
and Zambra, No. 2048, for minimum temperature of evaporation, a correction of + 0°'5

has been applied throughout.

The dry and wet bulb thermometers are read at 9h, 12h (noon), 15h, 21h ( civil
reckoning) on week days, and at 10h, noon, and, 20h on Sundays. Readings of the
maximum and minimum thermometers are taken at 9h and 21h on week days, and
at 10h and 20h on Sundays. Those of the dry and wet bulb thermometers are employed
to correct the indications of the photographic dry and wet bulb thermometers.

In January 1887, three thermometers-a dry-bulb, a maximum, and a minimum, to
which a wet-bulb thermometer was added in February-were mounted in a Stevenson
screen, with double louvre-boarded sides, of the pattern adopted by the Royal
Meteorological Society, which is fully described in the Quarterly Journal of the
Society, vol. x. page 92. The screen is planted in the Magnet ground 20 feet east
north-east of the photographic thermometers, and its internal dimensions are, length
18 inches, width 11 inches, and height 15 inches, the bulbs of the thermmneters placed
in it being at a height of about 4 feet above the ground. The dry-bulb thermometer
is Hicks No. 262495, to the readings of which a correction of - 0°·2 has been
applied. The wet-bulb is Hicks No. 268525, to the readings of which a correction
of + 0°·1 has been applied. The maximum thermometer is Negretti and Zambra, No.
85'059, to the readings of which a correction of + 0°'1 has been applied. To the
readings of the minimum thermometer, Negretti and Zambra, No. 68873, a correction
of, + 0°'1 has been applied. The observation of the dry and wet bulb thermometers is
omitted on Sundays and a few other days.

Experiments were made in the summer of the year 1887 on days of extreme heat, to
determine whether, with the door of the screen open, the thermometers were in any
way influenced by radiation from external objects, an account of which will be found
at the end of the Introduction to the volume for 1887. The effect of radiation with
the door of the screen open was found to be insensible.

At the beginning of the year 1886 three thermometers were mounted on the
platform above the Magnet House, in a louvre-boarded shed or screen, so constructed
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as to give free circulation of air with protection from radiation. No. 45356, by Negretti
and Zambra, is for eye observation of the temperature of the air, and a correction of
-0°'3 has been applied to its readings throughout. No. 37467, also by Negretti and
Zambra, is a self-registering maximum thermometer, to the readings of which a
correction of - 0°'5 has been applied. No. 342663, by Hicks, is a gelf-registering
minimum thermometer) to the readings of which corrections have been applied as
follow: 20° to 33° - 0°'1, 33° to 40° 0°'0, 40° to 46° + 0°'1, 46° to 53° + 0°'2, 53°

to 58° + 0°'3, 58° to 62° + 0°'4, and above 62° + 0°'5. The bulbs of all these ther
mometers are 4 feet above the platform, and about 20 .feet above the ground. The
observation of the thermometer No. 45356 is omitted on Sundays and a few other days.

Tbe order of readiug the thermometers in the Stevenson screen and on the roof of
the Magnet House is reversed on successive days, the readings being taken alternately
before and after those of the thermometers on the revolving 'stand, in order that the
diurnal change may not produce any systematic difference in the comparison of the
results.

PHOTOGUAPHIC DRy-BuLB AND WET-BuLB THERMOMETERs.-The apparatus now
in use was constructed in the year 1884 by Messrs. Negretti & Zambra from designs
furnished by llle, and was mounted in the year 1885, but from various causes it was
not brought into regular use until 1887 January 1. Until February 1891 it
stood nearly in the centre of the South Ground: it was then removed to the
Magnet Ground, being placed in the position formerly occupied by the old
apparatus, which had been previously dismantled. It is placed under a shed,
8 feet square, standing upon posts about 8 feet high. On 1899, May 16 and 17

the shed was shifted 15 feet westwards. This shed is open to the north) and
is generally similar to that provided for the old apparatus, excepting that the roof
inclines somewhat towards the south, and that the protecting boards (fixed as far
as necessary on the eastern, southern, and western sides) are double, with spaces
between to ensure a free circulation of air while screening the thermometers from the
direct rays of the sun. The thermometers are further protected from sky and
ground radiation by boards on the thermometer stand as described below. The
photographic register is received on paper placed on a vertical ebonite cylinder
II! inches high and 14! inches in circumference, and I have arranged that the dry
and wet bulb traces shall fall on the same part of the cylinder, as regards time scale,
a long air-bubble in the wet-bulb thermometer column giving the means of
registering the indications of the wet bulb (as well as of such degrees and decades of
its scale as fall within the bubble), just below the trace of the dry-bulb thermometer,
without any interference of the two records, an arrangement which admits of the
time scale being made equal to that of all the other registers. The stems of the
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thermometers are placed close together, each being covered by a vertical metal plate
having a fine vertical slit, so that light passes through only at such parts of the bore
of the tube as do not contain mercury. Two gas lamps, each at a distance of
21 inches, are placed at such an angle that the light from each, after passing through
its corresponding slit and thermometer tube, falls on the photographic paper in
one and the same vertical line. Degree lines etched upon the thermometer stems,
and painted, interrupt the light sufficiently to produce a clear and sharp indication on
the photographic sheet,. the line at each tenth degree being thicker than the others, as
well as those at 32°, 52°, 72°, &c. The length of scale is from 0° to 120° for each
thermometer, the length of 1° being about 0'1 inch, and the air-bubble in the wet-bulb
thermometer is about 12° in length, so that it will always include one of the ten-degree
lines. The bulbs, which are 2 inches long and of about t an inch in internal bore, are
separated horizontally by 5 inches, the tubes of the thermorneters having a double bend
above the bulbs, which are placed about 4 feet above the ground. The thermometers
are carried by a vertical frame with independent vertical adjustment for each
thermometer, so that the register in summer or winter can be brought to a convenient
part of the photographic sheet. The revolving cylinder is driven by a pendulum clock
contained within the .brass case covering the whole apparatus, excepting the ther
mometer bulbs which project belo~. It makes one revolution' in 26 hours, and the
time scale is the same as that for all the other registers. As the cylinder revolves,
the light passing through the portion of the thermometer tubes not occupied by mercury
imprints on the paper a broad band of photographic trace, corresponding to the dry
bulb register, whose breadth in the vertical direction varies with the height of the
mercury in the tube, and a narrower band below, corresponding to the wet bulb.
When these are developed, the traces are seen to be crossed by thin white lines, the
horizontal lines corresponding to degrees, and the vertical lines to hours, the lower
boundary of each trace indicating the thermometric record corresponding to the upper
surface of the thermometric column.

The driving clock is made to interrupt the light for a short time at each
hour, producing on the sheet the hour lines above mentioned; the observer
also occasionally interrupts the register for a short time for proper identification of
the hourly breaks.

The bulbs of the thermometers were at first completely protected from radiation by
vertical or inclined boards fixed to the thermometer stand, two on. the south side, two
on the north side, one at the east end, one at the west end, and one below, but with
proper spaces for free circulation of air. Experiments made in the summer of the
year 1886, an account of which is given at the end of the Introduction for 1887, showed
:that the north and south boards were unnecessary, and the two south boards and
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one north board were in consequence removed before commencing regular work with
the instrument at the beg~nning of the year 1887.

For a description of the apparatus formerly employed, reference lnay be made to the
Introduction for 1887 and previous years. A comparison of the results given by the
old and new apparatus will be found at the end of the Introduction to the year 1887.

RADIATION THERMOMETERs.-These thermometers were moved on 1898 November 4
to the Magnetic Pavilion enclosure, where they are placed in an open position about
50 feet south-west of the building. The thermometer for solar radiation is a self
registering mercurial maximum thermometer on Negretti and Zambra's principle, with
its bulb blackened, and the thermometer enclosed in a glass sphere from which the air
has been exhausted. The thermometer employed throughout the year was Negretti
and Zambra, No. 72540. The thermometer for radiation to the sky is a self-registering
spirit minimum thermonleter of Rutherford's construction, by Horne. and Thornthwaite,
No. 3120. The thermometers are laid on short grass, and freely exposed to the sky;
they require no correction for index-error.

EARTH THERMOMETERs.-These thermometers were made by Adie, of Edinburgh,
under the superintendence of Professor J. D. Forbes. They are placed about 20 feet
south of the Magnet House.

The thermometers are four in number, placed in one hole in the ground, the
diameter of which in its upper half is 1 foot and in its lower' half about 6 inches,
each thermometer being attached in its whole length to a slender piece of wood.
The thermometer No. 1 was dropped into the hole to such a depth that the centre
of its bulb was 24 French feet (25'6 English feet) below the surface; then dry sand
was poured in till the hole was filled to nearly half its height. Then No. 2 was
dropped in till the centre of its bulL was 12 French feet below the surface ; Nos. 3
and 4 till the centres of their bulbs were respectively 6 and 3 .French feet below the
surface; and the hole was then completely filled with dry sand. The upper parts
of the tubes carrying the scales were left projecting above the surface; No. 1 by
27'5 inches, No.2 by 28'0 inches, No.3 by 30'0 inches, and No.4 by 32'0 inches. Of
these lengths, 8'5, 10'0, 11'0, and 14'5 inches respectively are in each case tube with
narrow bore. The length of lOon the scales is 1'9 inch, 1'1 inch, 0'9 inch, and
0'5 inch in each case respectively. The ranges of the scales are for No.1, 46°'0a1to
55°'5; No.2, 43°'0 to 58°'0; No.3, 44°'0 to 62°'0; and for No.4, 36°'9 to 68°'0.

The bulbs of the thermometers are cylindrical, 10 or 12 inches lon~, and 2 or
:3 inches in diameter. The bore of the principal part of each tube, from the bulb to
the graduated scale, is very small; in that part to which the scale. is attached it IS·

larger; the fluid in the tubes is alcohol tinged red; the scales are of opal glass,
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The ranges of scale having in previous years been found insufficient, fluid has at
times been removed from or added to the thermometers as necessary, corresponding
alterations being made in the positions of the attached scales. Information in regard
to these changes will be found in previous Introductions.

The parts of the tubes above the ground are protected by a 8mall wooden hut
fixed to the ground; the sides of the hut are perforated with numerous holes, and
it has a double roof; in the north face is a plate of glass, through which the readings
are taken. Within the hut are two small thermometers-one, No.5, with bulb 1

inch in the ground; another, No.6, whose bulb is freely exposed in the centre
of the hut.

These thermometers are read every day at noon, and the readings are gIven
without correction. The index-errors of Nos. 1, 2, 3, and 4 are unknown; No. 5

appears to read too high by 0°·2, and No. 6 by 0°·4, but no corrections have been
applied.

OSLER'S ANEMOMETER.-This self-registering anemometer, devised by A. Follett Osler,
for continuous registration of the direction and pressure of the wind and of the amount
of rain, is fixed above the north-western turret of the ancient part of the ubservatory.
For the direction of the wind a large vane (9ft

• 2in
• in length), from which a vertical

shaft proceeds down to the registering table within the turret, gives motion, by a pinion
fixed at its lower end, to a rack-work carrying a pencil. A collar on the vane shaft
bears upon anti-friction rollers running in a cup of oil, rendering the vane very
sensitive to changes of direction in light winds. The pencil marks a paper fixed
to a board moved horizontally and uniformly by a clock, in a direction transverse
to that of the motion of the pencil. The paper carries lines corresponding to the
positions of N., E., S., and vV. of the vane, with transversal hour lines. The vane
is 25 feet above the roof of the Octagon Room, 60 feet above the adjacent ground, and
215 feet above the mean level of the sea. A fixed mark on the north-eastern turret,
in a known azimuth, as determined by celestial observation, is used for examining at
any time the position of the direction plate over the registering table, to which
reference is made by means of a direction pointer when adjusting a new sheet on
the travelling board. The vane, which had been in use since the year 1841,

began in the autumn of 1891 to show signs of weakness; it was taken down
in December 1891 and thoroughly' repaired. It was satisfactory to find that
the anti-friction bearings of the vane, on which the sensitiveness of its motion
depends, were in excellent condition, after having been continuously in action for

25 years.
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For the pressure of the wind the construction is as follows :-At a distance of
2 feet below the vane there is placed a circular pressure plate (with its plane
vertical) having an area of I! square feet, or 192 square inches, which, moving with
the vane in azimuth, and being thereby kept directed towards the wind, acts against
a combination of springs in such way that, with a light wind, slender springs are
first brought into action, but, as the wind increases, stiffer springs come into play.
For a detailed account of the arrangement adopted, the reader is referred to the
Introduction for the year 1866. [Until 1866 the pressure plate was a square plate,
1 foot square, for which in that year a circular plate, having an area of 2 square feet,
was substituted and employed until the spring of the year 1880, when the present
circular plate, having an area of I! square feet, was introduced.] A short flexible
snake chain, fixed to a cross bar in connexion with the pressure plate, and passing
over a pulley in the upper part of the shaft, is attached to a brass chain (formerly a
copper wire) running down the centre of the shaft to the registering table, just before
reaching which the chain communicates with a short length .of silk cord, which, led
round a pulley, gives horizontal motion to the arm carrying the pressure pencil. The
substitution, in the year 1882, of the flexible brass chain for the copper wire, has
greatly increased the delicacy of movement of the pressure pencil, every small move
ment of the pressure plate being now registered. The scale for pressure, in Ibs. on the
square foot, is experimentally determined from time to time as appears necessary; the
pressure pencil is brought to zero by a light spiral spring.

Whilst the action of the pressure apparatus has been satisfactory for moderate winds,
it is believed that the record of occasional very larg~ pressures in years preceding 1882
was due principally to irregular action, in excessive gusts,' of the connecting copper
wire, but the brass chain being always in tenRion, the movements of the recording
pencil have since been in complete sympathy with those of the pressure plate, and 'in
this condition of the apparatus-that IS, SInce the year 1882-few pressures greater
than 30 Ibs. have been recorded.

A self-registering rain gauge of peculiar construction forms part of the apparatus :
this is described under the heading" Rain Gauges."

A new sheet of paper is applied to the instrument every day at noon. The scale
of time is ordinarily the same as that of the magnetic registers, but by means of a
special gearing applied to the clock by Mr. ,Kullberg in 1894 the table carrying the
eeord can either be driven at the usual rate, or 24 times as fast, in order to give

a largely increased time scale for the· register of wind pressure during gales, the
ordinary sheet thus giving a register for 1 hour instead of 24.
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ROBINSON'S ANEMOMETER.-This instrument, made by Mr. Browning, is constructed
on the principle described by the late Dr. Robinson in the Transactions of the Royal
Irish Academy, vol. xxii., for registration of the horizontal movement of the air, .
and is mounted above the small building On the roof of the Octagon Room. It
was brought into use in 1866 October. The motion is given by the pressure of
the wind on fOlir hemispherical cups, each 5 inches in diameter, the centre of each cup
being 15 inches distant from the vertical axis of rotation. The foot of the axis is a
hollow flat cone bearing upon a sharp cone, which rises up from the base of a cup of
oil. An endless screw acts on a train of wheels furnished with indices for reading off
the amount of motion of the air in miles, and a pinion on the axis of one of the wheels
draws upwards a rack, to which is attached a rod passing down to the pencil which
marks the paper placed on the vertical revolving cylinder in the chamber below. A
motion of the pencil upwards through a space of 1 inch represents horizontal motion
of the air through 100 miles. The revolving hemispherical cups are 21 feet above the
roof of the Octago.n Room, 56 feet above the adjacent ground, and 211 feet above
the mean level of the sea.

The cylinder is driven by a clock in the usual way, and makes one revolution
in 24 hours. A new sheet of paper is applied every day at noon. The scale of time
is the same as that of the magnetic registers.

It is assumed, in accordance with the experiments made by Dr. Robinson, that the
horizontal motion of the air is three times the space described by the centres of the
cups. To verify this conclusion, experiments were made in the year 1860 in Green
wich Park with the anemometer by Negretti and Zambra, which was in use from 1859 '

until the introduction of the larger instrument by Browning in 1866 October. The
instrument was fixed to the end of a horizontal arm, which was made to revolve
round a vertical axis. For more detailed account of these experiments see the
Introduction for 1880 and for previous years. With the arm revolving in the direction
N., E., S., W., opposite to the direction of ~otation of the cups, for movement of the
instrument through 1 mile, 1'15 was registered; with the arm revolving in the
direction N., W., S., E., in the same direction as the rotation of the cups, 0'97 wag
registered. This was considered to confirm sufficiently the accuracy of the assumption.
The 'hemispherical cups of the instrument with which these experiments were made
were each 3£ inches in diameter, the distance between the centres of the opposite cups
being 13'45 inches.

From 1889 April 22 to May 8, both of the above instruments were sent to
Mr. W.H. Dines, who kindly tested them on his whirling machine then erected at
Hersham. The particulars of these experiments are given at the end of the

GREENWICH MAGNETICAL AND METBOROLOGICAL OBSERVATIONS, 1899. g
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Introduction for 1889. The results appear to show that the instrumental results in
the case of high velocities of the wind are too great for both anemometers, but it has
been thought better, for the sake of continuity, not to apply any corrections to the
recorded values, which consequently indicate velocities corresponding to three times
the space described by the centres of the cups.

RAIN GAUGEs.-During the year 1899 eight rain gau~es were employed, placed at
different elevations above the ground, complete information in regard to which will be
found at page (c) of the Meteorological Section.

The gauge No. 1 forms part of the Osler Anemometer apparatus, and is self.,
registering, the record being made on the sheet on which the direction and pressure
of the wind are recorded. The receiving surface is a rectangular opening
10 x 20 inches (200 square inches in area). The collected water passes into a vessel
suspended by spiral springs, which lengthen as the water accumulates, until 0'25 inch
is collected. The water then discharges itself by means of the following modification
of the siphon. A vertical copper tube, open at both ends, is fixed in the receiver,
with one end just projecting below the bottom. Over this tube a larger tube, closed
at the top, is loosely placed. The accumulating water, having risen to the top of the
inner tube, begins to flow off into a small tumbling bucket, fixed in a globe placed
underneath, and carried by the receiver. When full, the bucket falls over, throwin~
the water into a small exit pipe at the lower part of the globe-the only outlet. This
creates a partial vacuum in the globe sufficient to cause the longer leg of the
siphon to act, and the whole remaining contents of the receiver then run off, through
the globe, to a waste pipe. The spiral springs at the same time shorten, and raise
the receiver. The gradual descent of the water. vessel as the rain falls, and the
immediate ascent on discharge of, the water, act upon a pencil, and cause a
corresponding trace to be made on the paper fixed to . the moving board of the
anemometer. The rain scale on the paper was determined experimentally by
passing a known quantity of water through the receiver. The continuous record thus
gives complete information on therate of the fall of rain.

Gaug-e No.2 is a ten-inch circular gauge, placed close to gauge No.1, its receiving
surface being precisely at the same level. The gauge is read daily at 9h Greenwich
civil time.

Gauges Nos. 3, 4, and 5 are 8-inch circular gauges, placed respectively on the
roof of the Octagon Room, over the roof of the Magnetic Observatory, and on the roof
of the Photographic Thermometer Shed. All are read daily at 9h Greenwich civil time.

Gauge No. 6 is an 8-inch circular gauge placed on the ground in the Magnetie
..
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Pavilion enclosure, and gauges Nos. 7, and 8 also 8-inch circular gauges, are placed
on the ground south-east of the Magnetic Observatory; No.6 is the Standard gauge~

which, on 1899 January 2, was moved· to an open position in the Magnetic Pavilion
enclosure, about 10 feet north-west of the thermometer stand, No. 7 the old
monthly gauge, and No. 8 an additional gauge brought into use in July 1881 as
a check on the readings of Nos..6 and 7. No. 6 is read daily, usually at 9h

, 15h
,

and 21h Greenwich civil time, and Nos. 7 and 8 at gh only.

The gauges are also read at midnight on the last day of each calendar month.

. ELECTROMETER.-The electric potential of the atmosphere is measured by means of
a Thomson self-recording electrometer, constructed by White, of Glasgow.

For a full description of the principle of the electrometer, reference may be made t()
Sir 'Villiam Thomson's "Report on Electrometers and Electrostatic Measurements,"
contained in the B'ritish Association .Report for the year 1867. It will be sufficient
here to give a general description of the instrument which, with its registering
apparatus, is planted in the Upper Magnet Room on the slate slab which carries the
suspension pulleys of the Horizontal Force Magnet. A thin flat needle of aluminium,
carrying immediately above it a small light mirror, is suspended, on the bifilar
principle, by two silk fibres from an insulated support within a large Leyden jar. A
little strong sulphuric acid is placed in the bottom of the jar, and from the lower side
of the needle depends a platinum wire, kept stretched by a weight, which connects the
needle with the sulphuric acid-that is, with the inner coating of the jar. A positive
charge of electricity being given to the needle and jar, this charge is easily maintained
at a constant potential by means of a small electric machine or replenisher forming
part of the instrument, and by which the charge can be either increased or diminished
at pleasure. A gauge is provided· for the purpose of indicating at any moment the
amount of charge. The needle hangs within four insulated quadrants, which may be
supposed to be formed by cutting a circular flat brass box into quarters, and then
slightly separating them. The opposite quadrants are placed in metallic connexion.

Sir William Thomson's water-dropping apparatus is used to collect the atmospheric
electricity. For this purpose a rectangular cistern of copper, capable of holding above
30 gallons of water, is placed near the ceiling on the west side of the south arm of the
Upper Magnet Room. The cistern rests on four pillars of glass, each one encircled
and nearly completely enclosed by a glass vessel containing sulphuric acid. A pipe
passing out from the cistern, through the south face of the building, extends about 6
feet into the atmosphere, the nozzle (about 10 feet above the ground) having a very
small hole, through which the water passes and breaks almost immediately into drops.
The cistern is thus brought to the same electrical potential as that of the atmosphere,
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near the nozzle, and this potential is communicated by means of a connecting wire to
one of the pairs of electrometer quadrants, the other pair being connected to earth.
The varying atmospheric potential thus influences the nlotions of the included needle,
causing it to be deflected from zero in one direction or the other, according as the
atmospheric potential is 'greater or less than that of the earth-that is, according as it is
positive or negative.

The small mirror carried by the needle is used for the purpose of obtaining
photographic record of its motions. The light of a gas lamp, passing through a slit
and falling upon the nlirror, is thence reflected, and by means of a plano-conyex
cylindrical lens is brought to a focus at the surface of a horizontal cylinder of
ebonite, nearly 7 inches long and 16 inches in circumference, which is turned by
clock-work. A second fixed mirror, by means of the same gas la.mp, causes a
reference line to be traced round the cyli~der. The actual_ zero is found by
cutting off the cistern communication, and placing the pairs of quadrants in
metallic connexion with each other and with earth. The break of register at
each hour is made by the driving-clock of the electrometer cylinder itself. Other
photographic arrangements are generally similar to those which .have been described
for other instruments.

The scale of time is the same as that of the magnetic registers.

Interruptions sometimes occur tbrough cobwebs making connexion between the
cistern or its pipe and the walls of the building, and in winter, from the occasional
freezing of the water in the exit pipe.

. SUNSHINE RECORDER.-Until the end of the year 1886 the instrument with which
the record given in the printed volume was made was that presented to the Royal
Observatory by the late Mr. J. F. Campbell, by whom this method of record was
devised. This instrument is fully described in the Introductions ~o p~evious volumes.
Commencing with the year 1887, the record is that of a modification of the Campbell form
of instrument, as arranged by Sir G. G. Stokes for use at the observing stations of the
Meteorological Office. By employing this instrument, the manipulation of which is more
simple, there is the further. advantage that the Greenwi~h results become strictly com
parable with those of the Meteorological Office Stations. A very complete account of
the Campbell-Stokes instrument is given in the Quarterly Journal' of the Royal
Meteorological Society, vol. vi. page 83. The recording cards are supported by
carriers no larger than is required for keeping them in proper position;. one straight
card serves for the equinoctial periods of the year, and another, curved, for,the ~blstitial

periods, the only difference between the summer and winter cards being that the
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summer cards are the longer: grooves are provided so that the cards are placed in
position with great readiness. The daily record is transferred to a sheet of paper
specially ruled with equal vertical spaces to represent hours, each sheet containing the
record for one calendar month. The daily sunlS, and sums for each hour (reckoning
from apparent midnight) through the month, are thus readily formed. The recorded
durat~ons are to be understood as indicating the amount of bright sunshine, no register
being obtained when the sun shines faintly through fog or cloud, or when the sun is
very near the horizon. Until 1896 February 5 the instrument was placed on a table
upon the platform above the Magnetic Observatory, about 21 feet above the ground, and
176 feet above mean sea level. On account of the extension of the buildings in the
south ground, it was found necessary on 1896 February 6 to remove the sunshine
recorder from the roof of the Magnetic Observatory to a commanding position on the
stage carrying the Robinson anernometer, on the roof of the Octagon Room,
about 50 feet above the ground. A clear view of the sun is obtained in this
position from sunrise to sunset, but some inconvenience is caused by the smoke
from neighbouring chimneys. Very little record is obtained near to sunrise at any
part of the year.

It was pointed out by Mr. Marriott, Secretary of the Royal Meteorological
Society, towards the end of 1896, that the record by the Campbell-Stokes instrument
exhibited a notable falling off. This, though not very marked till 1896, had certainly
begun in 1894, and it was found to be due to opacity in the glass globe, which
.appears to have deteriorated. On 1897 January 1 a globe of clearer glass, presented
to the Royal Observatory in 1881 by the late Mr. Campbell, was substituted for the
·defective globe.

The deterioration of the old ball is fully discussed by Mr. Curtis in the Quartetrly
Journal of the Royal Meteorological Society, vol. xxiv.

OZONOMETER.-Thisapparatus is fixed on the south-west corner of the roof of the
Photographic Thermometer shed, at a height of about 10 feet from the ground. The
box in which the papers are exposed is of wood: it is about 8 inches square,
blackened inside, and so constructed that there is free circulation of air through
the box, without exposure of the paper to light. The papers exposed at gh, ISh, and
21h are collected respectively at 15h, 21h, and 9h, and the degree of tint produced is
compared with a scale of graduated tints, numbered from 0 to 10. The value of
ozone for the civil day is determined by taking the degree of tint obtained at each hour
of collection as proportional to the period of exposure.. Thus, to form the value'
for any given civil day, three-fourths of the value registered at 9h, the values regis
tered at 15h and 21h, and one-fourth of that registered at the following 9h, are added
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together, the resulting sum (which appears in the tables of "Daily Results of
the Meteorological Observations") being taken as the value referring to the civil day
on a scale of 0 to 30. The means of the 9h, 15h, and 21h values, as observed, are also
given for each month in the footnotes.

§ 7. Meteorological Reductions.

The results given in the Meteorological Section refer to the civil day, commencing at
midnight.

All results in regard to atmospheric pressure, temperature of the all' and of
evaporation with deductions therefrom, and atmospheric electricity, are derived
from the photographic records, excepting that the maximum and minimum values
of air temperature are those given by eye observation of the ordinary maximum
and minimum thermometers at 9h and 21h (civil reckoning), reference being made,
however, to the photographic register when necessary to obtain the values
corresponding to the civil day from midnight to midnight. The hourly readings
of the photographic traces for the elements mentioned are entered into a form having
double argument, the horizontal argument ranging through the 24 hours of the civil
day (Oh to 23h), ~nd the vertical argument through the days of a calendar month. Then
for all the photographic elements, the means of the numbers standing in the vertical
columns of the monthly forms, into which the values are entered, give the mean
monthly photographic values for each hour of the day, the means of the numbers
in the horizontal columns giving the mean daily value. It should be mentioned that
before measuring out the electrometer ordinates, a pencil line was first drawn through
the t.race to represent the general form of the curve, in the way described for the
magnetic registers (page xxxii), excepting that no day has been omitted on account
of unusual electrical disturbance, as it has been found difficult to decide on any limit
of disturbance beyond which it would seem proper; as regards determination of
diurnal inequality, to reject the results. In measuring the electrometer ordinates
a scale of inches is used, and the values given in the tables which follow are expres~ed

in thousandths of an inch, positive and negative potential being denoted by positive
and negative numbers respectively. The scale has not been determined in terms of
any electrical unit.

To correct the photographic indications of barometer and dry and wet bulb ther
mometers for small instrumental error, the means of the photographic readings at 9h,

12h (noon), 15h, and 21h in each month are compared with the corresponding corrected
mean readings of the standard barometer and standard dry and wet bulb thermometers,
as given by eye observation. A correction applicable to the photographic reading at
each of these hours is thus obtained, and, by interpolation, corrections for the inter-
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mediate hours are found, The mean of the twenty-four hourly corrections in each
month is adopted as the correction applicable to each mean daily value in the month,
'Thus mean hourly and mean daily values of the'several elements are obtained for
.each month, The process of correction is equivalent to giving photographic
indications in terms of corrected standard barometer, and in terms of the
standard dry and wet bulb thermometers exposed on the free stand, The barometer
results are not reduced to sea level, neither are they corrected for the effect of gravity,
by reduction to the latitude of 45 0

,

The mean daily temperature of the dew-point and degree of humidity are deduced
from the mean daily temperatures of the air and of evaporation by use of Glaisher's
Hygroinetrioal Tables, The factors by which the dew-point given in these tables is
-calculated were found by Mr, Glaisher from the comparison of a great number of
dew-point determinations obtained by use of Daniell's hygrometer, with simultaneous
·observations of dry and wet bulb thermometers, combining observations made at the
Royal Observatory, Greenwich, with others made in India and at Toronto, The factors
.are given in the following table,

TABLE OF FACTORS by which the DIFFERENCE between the READINGS of the DRy-BULB and
WET-BuLB THERMOMETERS is to be MULTIPLIED in order to PRODUCE the CORRESPONDING
DIFFERENCE between the DRy-BuLB TEMPERATURE and that of the DEW-POINT,

Reading of Reading of Reading of Reading of
Dry-bulb Factor. Dry-bulb Factor, Dry.bulb Factor, Dry-bulb Factor,

Thermometer, Thermometer, Thermometer, Thermometer,

0 I 0 0 0

1'6910 8'78 33 3'01 56 1'94- 79
II 8'78 34- 2'77 57 1'92 80 1'68
12 8'78 S5 2'60 58 1'9° 81 1,'68
13 8'77 36 2'50 59 I'S9 82 I' 67
14- 8'76 37 2'4-2 60 I'S8 83 1'67
15 8'75 38 2'36 61 1'87 84- I' 66
16 8'7° 39 z'3 2 62 1'86 85 I' 65
17 8,62 4-0 2'29 63 I'S5 86 I' 65
18 8, 50 4- 1 2'26 64- 1'83 87 1'64-
19 8'34- 4-2 2'23 65 I'S2 88 I' 64-
zo 8, 14- 4-3 2'20 66 I'SI 89 I' 63
21 7'88 4-4- 2' 18 67 1'80 90 I' 63
22 7'60 4-5 2' 16 68 1'79 91 1'62
23 7'28 4-6 2' 14- 69 1'78 92 1'62
24- 6'92 4-7 2'12 7° 1'77 93 I' 61
25 6'53 4-8 2' 10 71 1'76 94- I' 60
26 6'08 4-9 z'08 72 I' 75 95 i

I '6o
27 5'61 5° 2'06 73 I' 74- 96

I
1'59

28 5' 12 51 2'04- 74- 1'73 97 1'59
4-'63 98 I

1'5829 52 2'02 75 1'72 !
i

3° 4-' 15 53 2'00 76 1'71 99 i 1'58
31 3'70 54- 1'98 77 1'70 100 I 1'57I32 3'3 2 55 1'96 78 1,69

I I
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In the same way the mean hourly values of the dew-point temperature and degree of"
humidity In each month (pages (lxiii) and (lxiv) ) have been calculated from the
corresponding mean hourly values of air and evaporation temperatures (pages (lxii)
and (lxiii) ),

The excess of the mean temperature of the air on each day above the average of"
50 years, given in the" Daily Results of the Meteorological Observations," is found by
comparing the numbers contained in column 6 with a table of average daily tempera
tures found by smoothing the accidental irregularities" of the daily mea:q.s deduced from
the observations for the fifty years 1841-1890, In this serIes the mean daily
temperature from 1841 to 1847 depends usually on 12 observations daily, in 1848 on
6 observations daily, and from 1849 to 1890 on 24 hourly readings from the photo
graphic record, The smoothed n{J.mbers are given in the following table,

ADOPTED VALUES of MEAN TEMPERATURE of the AIR, deduced from the OBSERVATIO~S for the

Fifty Years 184 I - I 890,

Day of
the

Month,

o

39'7
39'7
39'7
39'8
39'8
39'7
39'4
39'1
38'7
38'4
38'3
38'S
38'8
39'2
39'6
39'8
39'8
397
39"6
39'S
39'5
39'6
39'8
39'9
4°'0
4°'1
4°'1

I 4°'2

38'S
38'5
38'S
38.4-
38'3
38'2

38' I

38'0

37'9
37'9
37'9
37'9
38'0

38'z
38'3
38'S
38'S
38'S
38'S
38'4
38'3
38'3
38'4
38'S
38'8
39'0
39'3
39'5
39'7
39'8
39'8

I

2

3
4
5
6
7
8

9
10
II

u
13
14-
15
16
17
18
19
20
21
1Z
2 3
14-
1 5
26
27
28
2 9
3°
31

Means

'4-~'2 4-S'4- i 4-9'2 57'2 I 6~'3 I 6~'z 59'7 5;'1 4-6'7 4-~'6
I 4-°'4- 4-5'7 I 4-9'4- 577 61'4- i 62'1 59'7· 53'8' 4-6 '5 4-°'6

I 4-°'5 4-6'0 4-9'7 58 '0 61 7 I 62'1 59'6 53'5 4-6'3 4-°'8
4°'7 46'2 5°'0 58'2 61'9 62'2 59'4- 53'2 4-6' I 4-1' I

II 4-0'9 4-6'2 5°'3 58'3 62'1 I 62'3 59'3 53'0 4-5'9 4- 1'3
4 1'1 46'2! 50'6 58'3 62'2 I 62'4- 59'1 P'7 4-5'5 41'3
4-ro 4-6 '1 50 '8 58'2 62'1 I 62'5 58'9 52'5 4-5'1 4- 1'0
4-°'9 4-5'9 51'0 58'2 62'0 I 62'5 58'7 52'1 44'6 4-°,6
4-°'8 45'6 51'2 58'2 62'O! 62'5 58'5 51'7 44'0 4°'3
4-0'7 45'5 51'5 58'2 62'1 I 62'5 58'31 51'3 43'6 39'9,
4-°'6 4-5'5 51'7 58'4 62'3 I 62'5 58'1 51'0 43'2 39'8
4°'7 45'7 52'0 58'6 62'6 I 62'S 58'0 50'6 4 2 '9 39'9
4-°'9 46 '0 52'3 58'8 62'9 I 62'4- 57'9 5°'3 4-2'8 4-°'1
4-1'2 4-6'4 52'6 58'9 63'1 I 62'3 57'8 5°'1 42'6 4-°'2
4 1'4 46'9 52'8 59'0 63'2' 62'1 57'7 49'9 42'5 4-°'3
4 1'5 47'3 53'1 59'0 63'2 I 62'0 57'5 49'8 42'4 4°'2
41'6 4-7'7 53'3 59'1 63'1 61'8 57'3 49'6 42'3 4°'0
4 1 '6 4-8 '1 53'6 Ii 59'2 63'° 61'6 56'9 49'5 42'2 39'7
4 1'5 4-8'3 53'9 59'S 63'0 61'4 56'5 49'3 4 2 '2 39'3
41'4 4-8'5 54-'2 59'9 63'0 61'3 56'1 4-9'0' 42'1 39'0
41"4 48'5 54-'6 II 60'3 63'0 61'1 55'7 48'8 42'1 38'8
4 1'5 48' 5 : 55'0 i 60'7 62'9 61'0 55'4 48' 5 42'2 38'6

I 41 '8 48'4 55'3 61'0 62'8 60'9 55'2 48'2 42' I 38'4
I 42'1 48'4: 55'6 I 61'2 62'6 I 60'8 55'1 4-7'9 4-2'1 38'3

42'4- 48'4 I 55'7 I 61'3 62'4- 60'8 55'0 47'6 42'0 38'3
42'9 48'4 II 55'9 61'4- 62'3 I 60'8 54'9 4-7'4 4 1'9 38'4
4-3'3 4 8'5 I 56'0 61'4- 62'3 I 60'7 54'9 47'3 4 1'6 38'4'
4-3'7 48'6 I 56'0 I 61'3 62'3 60'6 54'8 4-7'2 4- 1'3 38 'S
44-'1 48'8 56'2 I 61'2 62'3 I .60'3 54'6 47'0 4-1'0 38'6
44-'6 49'0 I 56'5 61'2 62'3 l 60'1 54'4 4-7'0 4°'7 38'6
45'0 56'8 62'3 I 59'9 46'8 38'6

1~:S~I~I~i~~1fu:6~--;:-~;----;7
L.....--.._.......:..-_.__. .. .

The mean of the twelve monthly values is 4-9°·5·
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The daily register of rain contained in column 16 is that recorded by the gauge
No.6, whose receiving surface is 5 inches above the ground. This gauge is usually
read at 9h, 15h, and 21h Greenwich civil time. The continuous record of Osler's sel£
registering gauge shows whether the amounts measured at gh are to be placed to the
same, or to the preceding civil day; and in cases in which rain fell both before and after
midnight, also 'gives the means of ascertaining the proper proportion of the 9h amount
which should be placed to each civil day. The number of clays of rain given in the foot
notes, and in the abstract tables, pages (lxi) and (c), is formed from the records
of this gauge. In this numeration only those days are counted on which the fall
amounted to or exceeded oin·005.

The indications of atmospheric electricity are derived from Thomson's Electro
meter. Occasionally, during interruption of photographic registration, the results
depend on eye observations.

No particular explanation of the anemometric results seems necessary. It rnay
be understood generally that the greatest pressures usually occur in gusts of short
duration. The" Mean of 24 Hourly Measures" was in former years the mean of 24
measures of pressure taken at each hour, but commencing with 1887 January 1, it is
the mean of measures, each one of which is the average pressure during the hour of
which the nominal hour is the middle point.

The mean amount of cloud given in the footnotes on the right-hand pages (xxxv)
to (lvii), and in the abstract table, page (lxi), is the mean found from observations
made usually at 9h, 12h (noon), 15h, and 21h of each civil day.

For understanding the divisions of time under the headings, "Clouds and
Weather" and "Electricity," the following remarks are necessary:-In regard to
Clouds and Weather, the day is divided by columns into two parts (from midnight
to noon, and from noon to midnight), and each of these parts is subdivided into
two or three parts by colons (:). Thus, when there is a single colon in the first
column, it deno.tes that the indications before it apply (roughly) to the interval
from midnight to 6h, and those following it to the interval from 6h to noon.
'Vhen there are two colons in the first column, it is to be understood that the twelve
hours are divided into three nearly equal parts of four hours each. And similarly
for the second column. In regard to Electricity, the results are included in one
column; in this case the colons divide the whole period of 24 hours (midnight to
midnight).

The notation employed for Clouds and Weather is as follows, it being understood
that for clouds Howard's Nomenclature is used. The figure denotes the proportion
of sky covered by cloud, an overcast sky being represented by 10.

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1899. h
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OC-ID-r denotes occasional m~'sty rain
oc-r occasional rain
sh-r shower of 1~ain
shs-r showers of rain
slt-r slight rain
oc-sIt-r occasional slight rain
th-r thin rain
.fq-th-r frequent thin rain
oc-th-r occasional thin rain
hy-sh heavy shower
slt-sh slight shower
fq-shs frequent showers
hy-shs heavy showers
fq-hy-shs """ frequent heavy showers
oc-hy-shs ."" occasional heavy showers
Ii-shs light showers
oc-shs occasional showers
s stratus
sc scud
Ii-se light scud
sl sleet

•
a
Cl

CI-CU

~l-S

CU

CU-S

d
hy-d
f
sIt-f
tk-f
fr
ho-fr

g
hy-g
gIm
gt-gIm
h
slt-h
hI
I
Ii-cl
Iu-co
lu-ha
m

slt-m
n

p-cl
prh
prs
r

c-r
fr-r
fq-r
hy-r
.c-hy-r
m-r
fq-m-r

denotes aurora borealis
C'irrus
cirro-cumulus
cirro-stratus
cumulus
cumulo-stratus
dew
heavy dew
jog
slight fog
thick fog
frost
hoar frost
gale
heavy gale
gloom
great gloom
haze
slight haze
hail
lightning
light clouds
lunar corona
lunar halo
mist
slight mist
nimbus
partially cloud.y
parhelion
paraselene
ra'in
continued rain
frozen rain
frequent rain
heavy rain
continued heavy rain
misty rain
frequent misty rain

sn
oe-sn
sIt-sn
so-ha

sq
sqs
fq-sqs
hy-sqs
fq-hy-sqs "..
oc-sqs
t

t-sm
th-cl
v

vv
w

st-w

snow
occasional snow
slight snow
solar halo
squall
squalls
frequent squalls
heavy squalls
frequent heavy squalls
occasional squalls
thunder
thunder storm
th1"n clouds
variable
very variable
wind
strong wind
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The following is the notation employed for Electricity:-

N denotes nega,tive w denotes weak
P positive s strong
m moderate v variable

lix,

The duplication of the letter denotes intensity of the modification described
thus, ss is very strong; VV, very variable. 0 indicates zero potential, and a
dash, "-," accidental failure of the apparatus.

The renlaining columns in the tables of "Daily Results" seem to require no special
remark; all necessary explanation regarding the results therein contained will be
found in the l~otes at the foot of the left-hand page, or in the descriptions of the
several instruments given in § 6.

In regard to the comparisons of the extremes and means, &c. of meteorological
elements with average values, contained in the footnotes, it may be mentioned that
comparison is in all cases made with mean values determined from the observations for
the fifty years 1841-1890.

The tables following the "Daily Results" require no lengthened explanation.
They consist of tables giving the highest and lowest readings of the barometer through
the year; monthly abstracts of the principal nwteorological elements; hourly values
in each month of barometer-reading, of temperature of air, evaporation, and dew
point, and of degree of humidity; sunshine results; observations of thermometers in
a Stevenson screen and on the roof of the Magnet House, and of the earth
thermometers; changes of direction of the wind; hourly values in each month of
the horizontal movement of the air derived from Robinson's Anemometer; results
derived from the ThOlnson Electrometer; rain results; and observations of meteors.

In the tables of mean values of meteorological elements at each hour for the different
months of the year, the mean values have, in previous years, been given for the hours
Oh to 23h only. But since 1886 the mean for the 24th hour (the following
Inidnight) has been added, thus indicating the amount of non-periodic variation.
The monthly means have also been given since 1886 for the 24 hours, 1h to 24h, as
well as for the hours, Oh (midnight) to 23h, which were given in former years.

It may be pointed out that the monthly means, Oh to 231, for barometer and tempera
ture of the air and of evaporation contained in these tables, pages (lxii) and (lxiii),
do not in some cases agree with the monthly means given in the daily results,
pages (xxxiv) to (lvi), and in the table on page (lxi), in consequence of occasional
interruption of the photographic register, at which times daily values to completf'
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the daily results could be supplied from the eye observations, as mentioned in the
footnotes; but hourly values, for the diurnal inequality tables, could not, be so
8upplied. In such cases, however, the means given with these tables are the proper
means to be used in connexion with the numbers standing immediately above them,
for formation of the actual diurnal inequality.

The table, " Abstrac~ of the Changes of the Direction of the Wind," as derived from
Osler's Anemometer, page (lxxxv), exhibits every change of direction of the wind
occurring throughout the year, whenever such change amounted to two nautical.
points or 22to. It is to be understood that the change from one directio'n to another
during the interval between the times mentioned in each line of the table was generally
gradual. All complete turnings of the vane which were evidently of accidental
nature, and which in the year 1881 and in previous years had been included, ar~ here
omitted. Between any time given in the second column and that next following in the
first column, no change of direction in general occurred varying from that given by so
much as one point or l1i-°. From the numbers given in this table. the monthly and
yearly excess of motion, page (xciv), is formed. By direct motion it is to be under
stood that the change of direction occurred in the order N, E, S, W, N, &c., and by
retrograde motion that the change occurred in the order N, W, S, E, N, &c.

In regard to Electric Potential of the Atmosphere, in addition to giving the hourly
values in each month, including all available days, the days in each month have been
(since the year 1882) further divided into two groups, one containing all days on
whieh the rainfall amounted to or e.xceeded oin'020, the other including only days on
which no rainfall was recorded, the values of daily rainfall given in column 16 of the
"Daily Results of the Meteorological Observations" being adopted in selecting the
days. These additional tables are given on pages (xcviii) and (xcix) respectively.

In regard to the observations of Luminous Meteors, it is simply necessary to say
that, in general, only special meteor showers are watched for, such as those of April,
August, and November. The observers of meteors in the year 1899 were
MI'. Nash, Mr. Bowyer, Mr. Furner, Mr. Clarke, Mr. Davies, Mr. Evans, Mr. Jeffries,
Mr. Melotte, Mr. Ralph and Mr. P. Showell. Their observations are distinguished by
the initials N, B, F, C, D, J. E., J, M, R, and S, respectively.

W. H. M. CHRISTIE.
ROYAL OBBEBVA'l'ORY, GREENWICH,

]901, August 20. ,
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(ii) RESULTS OF OBSERVATIONS OF MAGNETIC DECLINATION AND HORIZONTAL FORCE

TABLE I.-MEAN MAGNETIC DECLINATION WEST FOR EACH CIVIL DAY,
(Each result is the mean of 24- hourly ordinates from the photographic fey/ster,)

---'--------"------
1899'

March.
Day of
Month.

January. February.

I
APlil. May. June. July, August. I September.

I~,---I--I---I
1~ 1~ 1~ ~o 1~ 1~ ~o

October. November. December.

d

I 36:9
2 37' 6
3 36 '3
4- 37' 2

5 36 ' 8
6 36' 2.

7 36 ' I

8 35'4-
9 36 ' 2

10 35'6
II 35'9
12 35'2
13 35'3
14- 35'2
15 35' 0

16 i 34-'9
17 35'3
18 34-'3
19 35'0
20 35' 8
21 35'5

II22 35'5

23 I 35'3
24- 35'2
25 35'2
26 I 35'0
27 i 35'z

~~ II ~~: ~
~~ II ~1:~

,
35'3
35'5
35'6
35'0
35'0
34-'5
35'2
34-'8
33'8
34-' I
34-' 2
33'S
34-'2
33'7
34-'6
34-'8
34-'8
34-'9
34-' 2
34-'0
34-'6
34-'2
34-,6
33'8
3S' I

34-'2
34-'4
34-'8

,
35' 4
36 'S
36 '2

36'6
37'0
36'9

33'7
35'S
34-'4
35'2
34'9
34-' 3
34-'4
34-'6
35' I

34-'9

,
35'2
35'8
35'5
35'6
35'7

, 35' 4
36 '0

35' I

35'1
34-'9
35' 4
35' 5
35'8
35'2
35'5
35' 4
35'6
36 '0

33'6
34-'9
34-'5
35'1
35'0
35'0
34-' I
34-'3
34-'6

c34-· 0
34-' 5
35'6

,
34-'1
32 '9
34-' I
34-'8
37'0
34-'1
33' 8
33'5
34-'0
33' 7
33'0
34-'0
34-'0
34-'2
32 '8

i 32' I

! 34-' 2
I 33' 8

I
33' 8
33' 8

I
I 33'9

34-'0
33' I

'

I 33' 4
33'9

I H'7
, 33' 5
I 34' 3

I

34-' I

34-' 5
1 35' 2

,
34-'0
36' I

35 '0

35'1
34-,6
35' I

35' I

36' I

35'S
35'7
35' I

35 '0

35' I

34-' 2

34-'4
35'3
35' 4
35'4
34-'7
36' I

34-'8
34-'9
34-' 5
34-'8
34-'9
35' 4
35' 4
35'8
34-'6
33' 8

,
34-'4
35'0
34-'7
34-'9
34-'4
34-'7
34-'6
34-'8
35'6
35' I

35'5
35'3
35' 4
35' I

34-'6
34-'7
34-'9
34'6
35 '0

34-'9
34-'5
35'0
34-'9
35'1
35' 4
34-'4
34-,6

'34'1
35'3
34-'5
35' I

,
34-'7
34-'7
35'8
33'9
33'9
33' 5
34-'4
34-'8
34-' I
34-'5
34-' 3
34-'7
35'1
34-'7
34-'5
34'4
34'8
34-' I
33' 2

32 '5
33'7
34-'0
33' 7
33'0
33'0
33'7
35'4
34' I

34-'6
33'3
34-'2

33: 8
33' 4
32 '7
33'2
33'3
33'5
33'6
33'S
33'6
34-' 3
33'7
33'9
33' 5
34-'4-

I 34-' 5
34-'2
33' 6
34-' 3
33'6
3+'0
34-'5
33' 8
34-'3
,3 3' 5
34-'3
33'S
33' 4
33' 3
34-'0
32 '8

32: 8
33'5
32 '5
32 '4
32 '7
32 ' 4
33' I

32 '9
33'0
32 '9
33' 1

33'4
33'2
33'6
33'4
33' I

32 '3
33' 4
32 '4
33'0
32 '8
32 '2

30 '4
3I' 5
32 '6
32 '6
32 '0

;2'1
32 '4
32 '8
33'3

,
32 '9
33'2
33' 1

33'1
32 '9
32 '8
33'0
32 '9
32 '9
33'4
33'3
32 '4
32 '7
32 'S
32 '5
32 '8
33'0
32 '9
32 '8
32 'S
32 '9
33 '0

32 '3
32 '5
32 '9
32 '8
32 • 6
32 '7
32 '9
33'2

32 : 8
33' I

32 '8
32 '7
32 '9
32 '5
33' 3
33'7
33'7
33 "I

32 '6
32 '4
32 '2.

32 '3
32 '7
32 '6
3I' 9
32 '2

31'9
32 '0

32 '4
32 ' 5
32 '7
32 '6
32 '5
3-2 '4
32 '8
32 '3
32 ' 3 .
32 ' 4
32 '6

TABLE II.-MoNTHLY MEAN DIURNAL INEQUALITY OF MAGNETIC DECLINATION WEST,
(The results in each nwnth are (lirnim'shed by the smallest hourly value,)

-----"----'--------------
1899, -

Hour, :1 I IGreenwich II January. February. March.
Civil Time. i

April. May, June. July. I August, I September. I October. I November.. 1 December.

MidInhJ,:,,· 0: 4- 0: 2 I 0: 2 I : 5 : 1: 6 2 : 6 2 : 9 2 : 4- I : 4- 0 "8 0:4- 0" 7
I 0,6 0,6 0'3 I'7! 1'5 2'4- 2'8 2'2 1'7 1'1 0'8 1'2

2 II 0,6 0'7 0'1 2'0 I 1'5 2'3 2'5 2'3 1'9 1'3 1'3 1'5
~ II 0,6 0,8 0'0 1,8 J'5 2'5 2'4- 2'0 1,6 1'2 1'5 1,8
T 0,6 1'0 0'11'7 1'4- J'9 1'9 1'7 1'5 1'2 1'4 1,6
5 II 0' 7 I ' 2 0' 5 I ' 7 0' 9 I ' I 0' 8 I ' I I' 5 I ' Z I ' 3 I ' 4
6 I 0'9 1'4- 0'8 1'1 0'4- 0'5 0'3 0'2 1'3 1'0 1'1 1'5
7 I 1'2 1,6 0,6 0'4- 0'0 0'0 0'0 0'0 0' 5 0,6 0'9 1,6
8 II 1'5 1'7 0'3 0'0 0'1 0'0 0'3 0'3 0'0 0'0 0,6 1'5
9 II 1'9 2'1 0,6 0'3 I 1'2 0'9 1'3 1'4- 0'8 0'2 0,6 1,6

10 ,I 2'7 3'0 1,8 2'0 3'1 2,6 3'0 3,6 2'7 1,6 1'7 2'2
II 1 3'5 4'1 4-'0 4'7 5'9 5'3 5'2 6'1 5'4- 3'7 3'3 3'0

Noon, 4-'1 4'8 6'2 7,6 7'8 7'5 7'4 8'2 7'8 5'5 4-'4- 3'8
13h

I 3'8 5'2 7'5 9'0 I 8'5 8'7 8'3 9'0 8'4- 6'1 4-,6 4-'0
14- 2'9 4'4- 6'9 8'7 8'1 9'1 8'3 8'7 7'5 5'5 3'9 3,6
IS 2'1 3'3 5'4 7'3 i 6'7 8'4 7'5 7'4- 6'0 4'3 2'9 2'9
16 1'7 2'4 3'6 5'8 5'3 7'2 6'3 5'9 4-'1 2'9 2'5 2'4-
17 1'7 2'0 2,8 4-'5 4-'4- 6'0 5'2 4-'5 2'9 2'5 2'3 2'0

·18 1'5 1'7 2'0 3'5 3'5 5'1 4-'4 3'7 2'5 2'1 1'7 1'2
I? 1'0 1'1 1'4 2,8 2,8 4,6 3'7 3'5 2'2 1'2 1'3 0'7
20 0'3 0'9 '1'1 2'4 2'2 4'0 3,6 3'3 1,8 0,8 0'7 0'2
21 0'2 0'2 0'6. 1'9 1'7 3:"6 3,6 3'0 1'7 0'3 0'1 0'0
22 0'0 0'0 0'0 1'4 1'5 3'5 3'3 2'8 1'5 0'2 0'0 O'Z

23 0'1 0'0 0'0 1'3 1"6 3'0 2'9 2'4 1'3 0'4- 0'1 0'3
I--II---I--~---~----_I_-------------------

Means II 1:« 1:85 I 1:95 I 3:13 I 3:0 , I 3:87 I 3:66 3:57 I .:83 1:90 I 1:64 I 1:70



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (iii~

TABLE IlL-MEAN HORIZONTAL MAGNETIC FORCE (dimiuished by a Constant) FOR EACH CIVIL DAY.

(Each result is the mean of 24 hourly ordinates from the photographic 1'egistel', expressed in terms of the whole'Horizontal Force, the
unit in the table being '0000 I ofthe whole H o1'izonfal Force. The letters u and c indicate respectively values uncorrected for, and
corrected f01' tempel·at1,lJre.)

1899.

,J.n=q,\ F'b~'\ M~h,
I uAj', 1

May. June. July.

I :n1": ISeptember. October. ~ovember. December.
Day of
Month. -u/-c"-u,--:- u I c

I u I ul I I I Iu c c c u c u c u c u c

d

I 69 1 259 643 239 738 3°8 933 546 227 8°9 314 939 780 374 747 4°4 784 441 722 316 883 453 002 601

'2 69° 265 657 237 727 333 975 574 201 783 285 922 827 399 65 1 3°3 794- 44-9 74-8 354- 878 506 995 567

3 669 239 670 24° 727 323 936 549 24-7 841 274 919 84° 415 725 395 792 44-2 758 34° 893 5II 976 55 8

4 668 269 653 228 776 35 8 920 54° 139 721 320 94J 81 7 38'0 67° 353 787 454 739 359 839 467 . 012 62 5

5 69° 282 682 262 753 342 94° 5°8 154 729 320 943 802 384 756 439 778 468 753 369 887 5°0 068 65°

6 686 28 5 7°5 287 792 364 912 513 2°9 781 322 957 827 423 828 529 799 515 759 327 888 477 °72 ' 673

7 77 2 352 77° 357 .,. ... 9°9 496 220 '8 321 956 778 420 863 546 8°4 513 716 291 834 +64- °3 1 618

8 767 380 75 8 376 ... ... 884 4-64 260 82 5 321 934 75 2 394- 85° 512 785 486 83° 453 867 +63 945 520

9 764 375 793 413 ... ... 847 4-46 269 834 39° 018 757 394 836 491 734 379 888 475 9°3 463 018 57 1

10 77 8 382 874- 45 1 ... ... 920 512 24-2 848 443 °7 1 755 392 811 443 725 353 895 467 888 499 108 697

I 1 68 5 3°3 915 495 ... ... 986 546 284 868 526 127 789 434 864 477 743 342 914 518 835 422 178 717

12 719 27 2 679 23° .. , ., . 13° 717 200 796 484 13 1 7.4 1 411 885 521- 760 380 953 557 837 433 180 713

13 633 24-9 665 278 ... ... 163 781 25 2 844- 443 \061 736 37 1 9°5 555 783 399 9°5 487 878 479 123 7°5

14 1670 262 801 345 ." ." 220 804 21 7 864- 428 ;008 ,747 35 8 922 564 806 4-3 6 878 45 8 893 482 147 69 1
I

15 670 24-7 786 361 ... ... 2°4 800 27 6 860 456 i 050 733 346' 9°8 59 1 784- 39° 807 411 87 2 4- 88 188 73 2
I

16 666 27° 792 364- , .. ... 183 777 188 775 4251062 744 362 829 52.7 799 4°0 84 1 454- 933 522 21 9 789

17 63 1 220 77° 364 ... ... 172 778 224 818 475 100 768 386 85° 515 827 414 807 4-49 967 53 2 200 744

18 7°1 281 81 9 384 ... .,. °79 67 1 282 881 470 I102 757 387 819 486 77° 357 84-9 4-57 959 529 212 77°

19 69 2 312 829 4°6 ... ... °92 662 313 9°5 47 8 106 733 388 8621 537 754- 353 914 I 4-96 93 8 54-6 180 73 1

20 75 2 324 79° 389 ... ... 089 697 361 936 5°6 143 741 413 844 516 760 33 2 93 2 I 5°7 946 54-5 141 721

2 I 75 8 357 783 343 ... ." 128 727 332 928 5°5 15 2 797 487 802 44-9 748 316 874 514 944 55° 15° 73°
22 79° 346 793 368 63 8 218 15 2 739 34-5 934 584 216 782 483 810 43° 765 347 896 5°0 93 8 546 126 698

23 687 259 764- 344- 601 176 156 755 316 9°3 67 8 28( 823 5°0 816 4-7 1 755 325 84-4- 45 2 969 539 13° 714

24 626 189 73 8 318 61 5 192 206 826 310 9°9 64-8 264 83 1 461 853 536 761 324 844 479 93° 536 13° 748

25 645 208 721 327 681 261 192 77 2 306 876 675 27 1 7<)5 425 828 518 789 385 9°4 515 967 561 175 75°
26 657 225 728 288 7°4 315 2°9 801 3°,8 87 8 7°2 33° 782 424 811 494 737 326 919 53 2 983 567 146 74°

27 686 249 77° 335 73 8 361 241 854 266 841 748 398 766 416 83° 53 1 714 298 897 5°8 °°5 587 146 7°4
28 655 242 725 3°2 738 383 273 857 260 849 843 461 761 386 820 513 710 278 853 469 986 606 149 7°7

29 548 13° 837 f~ 297 893 257 853 77 8 4°1 782 4°5 924 601 692 260 842 448 999 581 168 776

3° 633 222 829 44° 26~ 837 312 894 667 263 780 437 873 55° 714 3°6 874 49° 988 560 125 7°2

31 63 2 23 1 884 478 373 977 785 457 836 493 878 460 137 697----

At the end of the year experiment.-! were made for determination of the angle of torsion, thus breaking the continuity of the values.

-



(iv) RESULTS OF OBSERVATIONS OF HORIZONTAL MAGNETIC FORCE

TABLE IV.-MEAN TEMPERATURE for each CIVIL DAY within the box inclosing the HORIZONTAL
FORCE MAGNET,

1899,

Dayof II January.
I

February.

I
March.

I
April.

I
May.

I
June.

I
July.

I
August. I~be'·1 October. INovomb"·1 December.Month.

d
66'4- 67'6 66'S

u

67'°
0

67'S
0 0 0

66'S 67'7I 68'3 68'8 7°'1 7°'1 67'S
~ 66'7 66'9 68'0 67'7 6]"0 69'3 66,6 69'9 7°'0 68'0 68'9 66'6

3 66'S 66'S 67'6 68'3 67'5 69'6 66'7 70'6 69'8 67'0 68'S 67'°

4- 67'8 66'7 67'0 68,6 67'° 68'7 66'2 71'1 70'S 68,6 68'9 68'3

5 67'4- 66'9 67'3 66'4- 66'7 68'7 67'0 71'1 71'4- 68'4- 68'3 6]"0

6 67'7 67'0 66,6 67'8 66,6 69'2 67'6 71'8 72'4- 66'4- 67'3 67'8

7 66'9 67'2 .. , 67'2 66'0 69'2 69'S 71'1 72'1 66'7 69'0 6]"2

8 68'3 68'S .. , 66'9 66'3 68'3 69'S 7°'3 71'8 68'7 67'6 66'1

9 68'2 68,6 .. , 6]"7 66'3 68'9 69'3 7°'0 69'6 6]"2 66'1 65'8

10 6]"9 66'8 .. , 6]"4- 68'0 68'9 69'3 69'1 68'9 66,6 68'2 67'3

II 68'5 66'9 .. , 66'1 67'1 67'8 69'6 68'3 ' 67'7 67'9 67'2 65'2

12 6S'8 65'7 .. , 67'2 67'6 69'7 7°·6 69'3 68,6 67'9 67'6 64-'9

13 68'4- 68'3 ... 68'5 67'4- 68'5 69'2 69'8 68'4- 6]"0 67'8 67'°

14- 67'4- 65'4- .. ,
I

6]"1 69'7 66'9 68'2 69'5 69'° 66'9 6]"3 6S'4-

15 66'8 66'7 .,' ! 67'6 67'1 67'5 68'3 71'1 68'0 67'9 68'4- 6S'4-

16 67'9 66,6 , .. 67'S 6]"2 69'3 68'5 71'7 67'8 6S'3 67'3 66'S

17 67'3 67'S ." 68'0 67'S 68'8 68'S 7°'4- 67'2 69'S 66'3 6S'4-

IS 66'9 66'3 .. , 67'4- 67'7 69'1 69'° 7°'5 67'2 6S'I 66,S 66'0

19 68·6 66,S ... 66'5 67'4- 68'9 7°'0 70'8 67'7 67'° 68'1 6S'7

20 66,6 67'7 ". 68'1 66'7 69'3 7°'7 7°'7 66,6 66'7 67'7 66'9

21 67'7 66'1 ." 6]"7 67'6 69'7 7 1 '4- 69'7 66'4- 69'4- 68'0 66'9
I

22 6S'9 i 66'7 66'9 67'2 67'3 69'1 71'8 6S'6 67'° 67'9 I
68'1 66·6

23 66'6 66'9 66'7 67'7 67'2 68'0 7°'9 7°'0 66'5 68'1' 66'S 67'1

24- 66'2 I 66'9 66'8 6S,6 67'7 68'4- 69'° 71'1 66'2 69'2 68'0 68'S

2S 66'2 68'0 66'9 66'9 66'5 67'6 69'° 71'4- 67'6 68'2 67'5 66'7..
26 66'4- 66'1 68'2 6]"4- 66'5 68'9 69'S 71'1 67'3 68'3 6]"1 67'S

27 66'2 66'3 68'7 6S'3 66'7 69'S 69'8 71'8 6]"1 6S'2 67'° 66'0

28 67'2 66'8 69'6 67'1 67'3 68'S 68'8 7 I' 5 66'4- 68'4- 68,6 66'0

29 6]'0 67'7 67'6 67'6 68'7 68'7 7°'9 66'4- 68'0 6]"0 68'1

3° 67'3 68'2 66'7 67'0 67'6 7°'1 7°'9 67'4- 68'4- 66,6 66'8

31 67'7 67'S 67'9 7°'1 7°'1 67'° 66'1
-- I ----- ...:.-

Means I
I -,---/--

I
67~I7 66~94-

0 0

\

0 0 0 0 0

67'SI 67'S2 67'20 68~72 I 69~08 70~4-6 68'4-4- 67'85 67'60 66'6S
I

.

I



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899, (v)

TABLE V,---,MONTHLY MEAN DIURNAL INEQUALITY OF HORIZONTAL MAGNETIC FORCE,

(The 1'esults a1'e expressed in terms of the whole Horizontal Force, diminished in each case by the smallest hourly value, the unit in the
table being '00001 of the whole Horizontal Force, The letters u and c indicate respectively values uncorrected for, and corrected
for temperatu1'e,)

Hour"
Greenwich

Civil
Time.

January. :ugl~: IS~t'lmb:'·I_u_Oc_to_lb_er_c_II_:_o_ve-;-i_be_:_._1__:e_c-;'i_b_e:_'_1

36
31

35
39
4-5
56
59
60
39
15

°6
17
18
19
21
16
27
39
4-3
39
34
33
36

13
10
16
25
36
49
55
56
37
13

I

7
15
14
10

5

°4-
16
20
18
15
14

15 I

4-8 65
4-4- 6 I

4-8 65
57 69

69 I 78
77 84-
83 90
78 83
62 67
26 31

° 2

° °17 19
31 36
4-4- 53
55 67
60 72
63 77
63 77
65 77
65 74-
63 72

61 70
57 7 I

110
108
1°7
Il3
II I

112
I 13
102
66
27

°7
23
4-8
77
92

96
110
116
122
126
12 5
122
117

91

91

93
101
104
1°7
III
100
66
27

°7
21
4-3
7°
82
86

98
104
110
Jl4
113
I 10
100

164 18 3
15 1_ 17°
14-2 159
144 15 8
14-8 160
14-6 156
137 144
I I 5 120
75 77
33 33

° °10 10
4-5 4-7
73 78
99 106

119 13 1
141 153
14-4 15 8
155 169
166 18o
167 184
168 185
169 186
170 189

145 170
14-6 166
14-° 158
133 148
122 135
108 I 16

89 94:
59 - 62
32 35
12 12

° °15 15
58 61

106 114
134 14-7
14-7 162
14-4 16+
14-8 168
168 191
185 210
177 202
168 193
161 189
155 183

133 153
13 1 148
116 131
I II 121
108 116
104 109
92 97
59 62
27 27
,6 6

° °17 20
4-5 5°
79 87

104 116
126 14-1
139 15 6
164- 184
181 20 I

193 21 3
18 3 203
164- 186
158 18o
14-2 164

14-7 166
143 160
129 14 I
127 137
126 133
124- 13 1
110 115

80 83
4 1 4-4
10 10

° °18 2 I

39 4-4
72 79

112 122
14-0 152
164 179
190 205
21°1 22 5
22°1 2 35
218'233
193 208
17 8 195
169 188

173
173
161
153
14-1

128
104-
64
32

7

°17
63
91

122
153
179
2°5
221

221
2°9
195
17 8
174

13 2 14-4- 168
122 134 168
115 12 5 159
120 125 151
118 120 141
121 123 128
12 I 12 J 1°4
107 109 64-
79 8 I 32

4-0 4-2 7
9 II °° 0' 17

23 23 61
4-7 4-7 89
89 87 120

129 127 15 1
159 154- 179
169 162 205
175 165 224
174-' 164- 226
171 161 216
161 154- 202
155 155 18 3
15 2 159 17 2

114
108
101

91

1°5
115
121
110
7~
31

°3 5
4-2 47

34 75 80
55 99 106
60 105 114-
4-9 1°5 112
45 105 112
571°5110
72 121 128
67 120 127
70 109 ] 16
69 108 120
69 109 130

74- 90
66 89
59 87
56 82
57 98
70 110
80 119
'82 108
65 73
31 29
10 °
°10

62
56
52
49
52
67
77
79
62
28
10

°7
31

5°
55
4-4
4- 2

54
69
67
72

69
62

18 23
8 13
7 9

12 14-
19 19
24 24
30 30
36 38
26 28

9 9
° °5 5

19 19
42 4-4
4-2 44
19 2 I

2 2

22 22

'3 8 35
37 32
29 19
22 10
23 13
26! 23

I

Midnight.
I h

2

3
4
5
6
7
8
9

10
II

Noon,
13h

14
15
16
17
18
19
20
21
22

23

Means cor-
rected for 2°'7
Tempera-
ture. I

54' 5 94-'9 112' 2 13 1'8 13°'7 89'6 60'8

TABLE VI,-MONTHLY MEAN TEMPERATURE at each HOUR of the DAY within the box inclosing the HORIZONTAL
FORCE MAGNET.

Hour,
Greenwich

Civil
Time.

January. I F'bWUY·1 Mu~ I April.

1899,

J un,. I July. I Aug..'. ISep.,mb"·1 0""''''''. INo"mb,,·1 noo,mb"·1
For the
Year.

68'3 2
68'24
68'13
68'02
67'9°
67'82
67'77
67'74
67'7 1

67'68
67'64
67'65
67'73
67'81
67'9 1
68'00
68'00
68'04
68'02
68'01
67'97
67'96
68'°4
68'23

67'9 67' I

67'9 67'0
67'9 66'9
67'7 66, 7
67'6 66, 5
67'5 66'4-
67'5 66'3
67'4 66'3
67'4- 66'2
67'4- 66, 2
67' 3 66, I

67'2 66'1
67' 3 66, 2

67' 4- 66, 3
67'6 66'5
67'7 66'8
67'7 66, 8
67' 8 67' I

67' 8 67' I

67' 7 67' I

67'6 67'0
67'6 66'9
67'6 66'9

I 67' 8 67'°

68'3
68'2
68'1
68'0
67'8
67'7
67'6
67'6
67'5
67'5
67'5
67'5
67'6
67'7
67'8
67'9
67'9
68'0
68'0
68'0
68'0
68'0
68'0

I 68' 2

I

68'8
68'8
68'7
68,6
68'5
68'4
68'3
68'2
68' I I
68·0
68'0
68'0
68' I

68'2
68'3
68'5
68'5
68,6
68,6
68'6
68'7
68'7
68.7
68'8

"
7°'9
7°'7
7°·6
7°' 5
7°'4
70' 2

70' I

7°'0
7°'0
69'9
69'9
69'9
7°'0
7°'2
7°'4
7°' 5
7°'7
7°'7
70 '8
7°'9
7°'9
7°'9

I 7 1 '0

I 71'0

69' I 69' 4- '
69'0 69' 3
68'8 69'2
68'7 69'0
68'6 68'9
68,6 68'8
68' 5 68' 8
68'4 68'7
68'4 68,6
68'3 68,6
68' 3 68,6
68'4 68'7
68' 5 68' 8
68,6 68'9
68'7 69'1
68'8 69'2
68'9 69'3
68'9 69' 4-
68'9 69'4
68'9 69'4
68'9 69'4
68, 9 69' 5
69'0 I' 69' 5
69' I 69' 5

67'4
67'4
67'3
67 '-3
67'2
67'2
67'2
67'2
67'2
67'2
67'2
67'2
67'3
67'3
67'3
67'3
67'2
67' 2

,67' I

67'0
66'9
66'9
67'° I
67' 3 ii

68'0
68'0
67'9
67'7
67'6
67'6
67'5
67'6
67'6
67'6
67'6
67'5
67'5
6]' 5
67'4
67'4
67'3
67'2
67 'I

67' I

67 'I

67'2
67'5
67'8

67'3 68'2
67'2 68'0
67' I 67' 8
67'1 6"'6
67'0 67' 5
66'9 67'4
66'9 67' 3
66'9 67' 3
66'9 67'3
66, 9 67' 3
66'8 67'2
66, 8 67'3
66'9 67'4
66'9 67'4-
67'0 67'5
67'0 67'6
67'0 67'5
66'9 6i' 5
66'9 67'4
66'9 67'5
66'8 67'5
66, 7 67' 5
66'8 67'7
67'1 68'1

67'4
67' 4
67'3
67'3
67"2
67'2
67'2
67'3
67'3
67'2
67'2
67'2
67'2
67'3
67'3
67'3
67'2
67'2
67' J

67'°
66'8
66'7
66'8
67' I

Midnight,
I h

2

3
4
5
6
7
8

9
10
I I

Noon,
13h

14
15
16
17
18
19
20
21
22

23



(vi) RESULTS OF OBSERVATIONS OF VERTICAL MAGNETIC FORCE

TABLE VII.-!VIEAN VERTICAL MAGNETIC FORCE (diminished by a Oonstant) FOR EACH OIVIL DAY.

(Each result is the mean of 24- hourly ordinates from the photographic register, e;rpressed in terms of the whole Vertical Force,
the unit in the. table being '00001 of the 'whole Vertical Force. Th'! letters u and c indicate respectively mlues uncor·
rected for, and COr1'ected for temperature.)

1899'
-'

S:Wjb:"1
January. }'ebruary. March. April. May. June. July. August. October. November. December.

Day of
Month.

I u I I I I u j u I u I ru c c u c u c u c c c c u
f

c u c u I c

d i
I I4-3 I 697 4-54- 708 338 61 5 35 8 578 323 583 324- 563 383 654- #5 641 4°3 599 255 496 189 455 116 361
2 . t 4- 28 7°1 418 689 362 614- 336 59° ~87 545 ... ... 360 637 #3 644 4-°4 602 27° 5°5 226 43 8 1°4 372

3 I 4-13 686 394- 669 358 608 354- 59 1 328 578 357 602 378 642 44-8 63 1 398 601 24° 496 235 468 1°4 349
4- 14-62 7°9 383 641 342 596 377 584- 299 553 34-3 597 328 6°7 457 636 4-17 600 267 5°0 244 481 U4- 359

I 666 562 610 626 650 264-5 i 4-65 715 4-°4- 34-5 592 335 597 3°4 35 8 37° 475 4-27 592 499 244 477 1°7 35 2

6
r 4-73 723 379 633 310 572 35 6 587 293 555 380 623 386 638 489 65 1 453 601 23 2 5°0 233 483 119 362
I

386 64-2 565 363 61 7 286 388 629 646 679 4-64 620 4567 I 4-57 717 3°9 554- 4- 17 5°4- 224- 484- 234 120 37°
8 I 4-85 7I 1 43 2 665 325 562 334- 59° 275 556 376 621 4-42 660 4-7 1 665 4-67 63 2 25° 468 21 7 467 108 381

9 I 513 74-6 439 670 325 581 35 1 603 28 3 560 381 607 45 2 672 4-54- 650 4-26 635 228 484 177 45° 101 367
i 689 596 567 6°3 4-65 685 65 1 621 45610 14-92 75 2 429 324- 57 1 34° 320 37° 427 392 194 195 415 °95 347
I

II I 51o 74-5 428 686 323 573 313 592 317 577 333 589 476 688 4°5 634 355 6°9 2°5 429 194 429 °5° 339
12 I 4-54173 I 4°8 679 342 i 575 318 576 322 , 565 33 6 55 2 5°3 7°4- 4°5 612 34-6 577 210 45 1 192 433 02 3 3°4
13

1
5041 74-5 5°4- 74-9 376 600 353 582 33 2 579 33 2 577 5°4 726 4- 16 61 4 349 580 2°5 4-67 186 43 1 °54- 3°1

14- I 4-7 8 734- 426 720 35 8 603 323 579 366 57 1 320 582 464- 7°5 423 63 2 355 579 188 4-5 6 163 429 027 298

15 I 47 1 735 441 699 35 8 589 321 562 323 583 315 567 455 694 4-3 8 6°9 34-5 59° 200 437 19° 43 1 °°7 292 '

16 1481 735 4-4-7 718 34-2 594- 319 554- 3°9 57 1 323 558 459 694 4-73 635 33° 582 201 1432 177 4-29 °°3 25°
17 485 73 2 435 69 1 34-6 598 339 565 336 59° 34-1 580 4-42 675 4-53 64 1 315 575 227 439 ... ... 992 260

18 461 715 4°7 682 336 598 342 583 34-6 587 ... ... 44-2 664 4401623 320 584- 208 434- ... ... 001 265
19 5°6 737 416 663 322 557 3°8 560 34-5 599 ," ... 4-62 ! 65 8 426 60 5 3°5 555 186 436 144 396 006 260

20 47° 74 1 4-+° 68 5 3°5 586 323 549 325 583 ... ... 49° 673 447 622 293 564- 175 433 155 4-°0 °41 280

21 4-96 75° 395 67° 284 555 33° 57 1 342 581 ... ... 5°5 676 417 618 269 537 2°5 419 149 386 02 3 27°
22 468 7341369 635 259 515 3°8 57° 35 2 604- ... ... 527 694- 378 598 264- 520 189 434 145 386 021 266

23 482 736 .3771 641 3°7 575 306 547 345 588 ... ... 52 I: 7°4- 4°5 597 ... ... 193 4-3 2 12 3 375 029 28 5
24- 477 '74-5 366 628 287 I 537 327 549 377 608 365 600 4-7 1 693 437 606 ... ... 212 43 6 145 39° °47 . 26 5

• I
25 4-4-9 720 3951632 3°3 557 286 54-6 355 621 35° 62 3 4-73 697 457 61 5 260 4-97 200 443 145 37 8 °37 295

I
26 4-3 2 7°3 34-° 1

629 320 555 3°0 55 8 3371591 360 59 1 465 674 45 8 620 259 4-94- 201 4-3 6 154 389 Q25 275

27 406 679 320
1
605 34-7 561 319 55 8 320 1 580 4°4- 618 4-73 67 8 453 603 257' 5°0 2°5 44-° 141 384 000 25 6

28 4-41 699 326 15 88 373 576 317 57 1 320 557 ... ... 426 65° 45 I 6II 255 ' 515 21 9 454 160 397 986 23 1
f=--

29 4-48 712

I
33 1 574- 329 581 33 8 585 318 57° 4-°7 63 I 424 603 23 8 494- 226 47 1 I 137 382 '" ...

3° 4-27 68 5 344 583 31 5 579 318 582 347 611 429 62 3 416 593 238 4-64- 233 4-80 i 114 374- ... ...
31 4-3 8 681

I
345 57 8 3°6 564 4-5° 63 6 399 595 2°9 4-82 1 ... ...

I

i I
"

:

At the end of the year the magnet was readjusted, thus breaking the continuity of the values.

.



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899, (vii)

TABLE Vlll,-MEA.N TEMPERA.TURE for each CIVIL DAY within the box inclosing the VERTICAL FORCE MAGNET,

1899'

Day of '~ January, IF._.
I

March. I April. I May.

I
June,

I
July.

I
August. I September. I October. I Novomb"·1 December.M.onth.

d
0 0 0 0 I 67'666,6 67'2 68'8

0

6lkt·
0

67-8I 66'1 66'9 67'9 69'9 69'9 66,6

I2 66'3 66'4- 67'3 67'2 67'° ", 66'1 697 69'8 68'1 69'z 66'S

3 66'3 66'2 67'4- 68'0 67'4- 67.6 66'7 70 'S 69'6 67"1 68'z 67'6

4- 67'S 67'0 67'z 69'4- 67'z 67'z 66'0 7°'7 70 'S 68'z 68'0 68'1

5 67'4- 66'8 67'S 66'8 67"0 67'3 67'1 7°'9 71 '4- 68'1 68'z 67'6

6 67"4- 67'z 66'8 68'3 66'8 677 67'3 71'S 72' Z 66'S 67'4- 67'7

7 66'9 67'1 67'1 67'2 66,S 67'8 68'4- 7°'9 7I '8 66'9 687 67'4-

8 68'S 68'z 68'0 67'1 65'9 67.6 68'9 7°'0 71'4- 68'9 67'4- 66'3

9 68'2 68'3 67'1 67'3 66'1 68'5 68'8 69'9 69'3 67'1 66'3 66,6

1O 66'9 66'9 67'S 67'1 67"5 68'2 68'8 68,6 68'4- 66'8 68'8 67'3

1 I 68'1 67'0 67'4- 66'0 66'9 67'1 69'z 68'4- 67'z 68,6 68'1 6,'5

12 66'1 66'4- 68'2 67'0 677 69'° 69'7 69'4- 68'3 67'8 67"8 65'9

13 67'8 67"6 68'6 68'4- 67'5 67.6 68'7 69'8 68'3 66,8 67'6 67'5

14- 67'1 65'3 67'6 67'1 69'S 66'8 67'8 69'3 68·6 66'S 66'6 66'4-

IS 66'7 67'° 68'3 67"8 66'9 67'3 67'9 71'1 67'6 68'0 . 67'8 657

16 67"z 66'4- 67'3 68'1 66'8 68'1 68'1 7 I'S 67'3 68'3 67'3 67'S

17 67'S 67'1 67'3 68'5 67' z 67'9 68'z 7°'3 66'9 69'2 ... 66'5

18 67'2 66'2 66'8 67'8 67'8 ". 68'7 7°'5 66'7 68'S ". 66'7

19 68'3 67'S 68'1 67'3 67'z .. ' 69'9 7°'7 67'4- 67'4- 67'3 67"].

20 66'4- 67"6 65'9 68·S 67'0 , .. 7°'5 7°'9 66'4- 67'0 67'6 67'9

21 67'Z 66'z I 66'4- 67'8 67'9 .. , 7I' I 69"7 66'S 69'1 68'0 67'S

2Z 66'6 66,6 67'1 66'8 67'3 , .. 71'3 68'8 67'1 67'6 67'8 67'6

23 67'z 66'7 66'5 67'8 67'7 ... 70'S 7°'1 ... 67'9 67"3 67'1
I

24- 66'S 66'8 67'4- 68'7 ~8'3 68'1 68'7 71'2 ." 68·6 67'6 68'9

25 66'4- 68'0 67'z 66'9 66'6 66'3 68'6 71'7 68--0 67'7 68'2 67'0

'26 66'4- 65'S 68'1 67'° 67'2 68'3 69'3 71'5 68'1 ' 68'1 68'1 67'4-

27 66'3 65'7 69'1 67'9 66'9 69'1 69'5 72'1 67'7 68'1 67'7 67'1

28 67'0 66'8 69'6 67"2 68'0 , .. 68'6 71"6 66'9 68'1 68'0 67'6

29 607 67"7 67'3 67'5 67'3 68,6 7°'7 67'1 67.6 67"6 ...
3° 67'° 67'9 66'7 66'7 66'7 70'0 7°'8 68'5 67'S 66'9 .,'

3
1 I 67'7 68'2 67'0 7°'4- 69'9 66'3 ,"

I
----------1--------

Mean. II
0 0 0 0 0 I 67~70 I 68~70 7o~,P I 68~53 67~75 67~7z 67~1367'08 66'85 67'5 I 67'59 67'22

I'

I



(viii) RESULTS OF OBSERVATIONS OF MAGNETIC DECLINATION, HORIZONTAL FORCE, AND VERTICAL FORCE

TABLE IX.-MoNTHLY MEAN DIURNAL INEQUALITY OF VERTICAL MAGNETIC FORCE.

(The results are e.rpressed in teT1ns of tlte ,rhoTe Vertical Force, tlim1:".ished in each case by the smallest hourly value, the unit in, the
table being '00001 of the whole Vertital Force. The letters u and c indicate respecti'vely valuesuncorrectl;d for, and corrected for
temperature,)

II ~~u''Y_.__F_e_br.,--ua_r
y
_,_I .~arlCh

c

· I~A_p_ri_l._1 __
M

_
ay

_,_:1 .TU1~__

!I tL I cui c ,. tL I c tL I C 1t I c

2

I

°I

December.

23 I
20 I
14-
I I

9 3
6 4-
6 6
8 8
8 10
5 7
2 7
° 2
3 I

13 5
22 10
28 12

3° 9
36 13
38 13
34- II

3° 9
26 10
25 II

23 4-

3
2

°I
°2
5

.9
10
12
5
5
5
8

17
19
15
18
16
16
13
13
12

3

26 12 17
21 7 14-
17 5 12

15 7 69
13 7
13 II 4-
13 II 4-
19 20 8
19 22 9
14- 17 9

4- 7 2

° I °
4- ° 4-

14- 6 14-
25 IS 25
32 24- 27
33 23 25
32 22 30
35 25 28
34- 22 26
32 22 23
30 20 21
28 18 20
28 14- 15

8
3
2

3
5
9

16
21
21
18
7
3

°9
19
27
28-
29
23
22

20
17
15
10

u c

26
19
16
13
13
12
17
20
18
I I

2

0,

I

14
29
37
4-0
4- 1

37
36
36
33
31

26

September.August.

35 16
29 If
26 15
25 17
27 23
30 28
34- 34
34- 38
29 36
17 24-
8 15
I 5

° °9 5
26 20
4-0 29
4-8 33
55 38
55 36
52 33
4-8 27
4-9 28
4-6 25
4-1 20

July.

32 18
26 16
22 14
24 18
26 22

29 28
28 29
29 32

28 33
21 26
I I 14-
° I

4- °
14- 6
3I 2 I

4-3 3I

53 39
61 45
63 4-7
6 I 4-5
54 38
4-9 33
4-4- 28
39 23

30 18
22 12
22 16
22 18
26 24
28 28
29 29
33 36
29 34
2 I 28
10 15

° 3
2 °

18 12
29 23
37 3I

4-9 43
57 5I

63 57
64- 58
60 54
53 4-5
4-8 38
4- 2 3°

5
2

°
°I

:~II~ I§ ~ g :~ t~ ~; ~~I ~~
4- 2 I 3I I ~ 4-2 32 29 1 27
I I ° 29 20 39 33 28 28
I 2 3 27

1 20 4-0 36 29 29
I ° 3 '23 21 37 35 30 32
2 ° 3 22 22 4- 1 39 32 34

2 5 26 26 4-4- 44- 33 35
3 6 28 28 4-0 40 28 30
5 10 2I 23 29 29 19 2 I

4- I I 9 I I 17 20 6 8
I 6 0 ° 6 9 0, 2

231 I ° ° ° °
II 10 13 II 10 10 16
19 18 29 24- 29 32 33
27 28 4-2 37 4-3 46 4-4
29 32 5I 4-6 52 55 5I

31 36 55 53 59 64 57
30 33 54 52 63 68 6 I

27 32 5I 46 6 I 66 60
21 28 50 4-5 57 62 55
16 23 4-5 4-3 54- 54- 4-8
11163831 52 4-8 4-3
12 II 38123 51 4-1 38

5 4
4- 5
3 I 4-
2 ' 5
° 3
I °

10 7
18 17
24- 25
26 27
31 32

31 34
25 30
22 29
16 27
14- 23
16 17

Midnight.
I h

2

3
f
5
6
7
8
9

10
II

Noon.
I3h

If
15
16
17
18
19
20
21
22

23

Hour,
Greenwich

Civil
Time.

Means cor-!
rected for I 3 ' 2
Tempera-
ture.

26'8 25'3 23'3 14'0 14-' I 6,6

TABLE X.-MONTHLY MEAN TEMPERATUHE at each HOUR of the DAY within the box inclosing the VERTICAL
FORCE MAGNET.

I 897-9~'__--:- -;--__-;-__~;__----.----__._---
Hour,

Greenwich
Civil
Time.

.January.
I

FebruarY'j March, April. May. June. July. August. September. October. November. December. For the
Year.

68'26
68'18
68'05
67'92

67'81
67'67
67'63
67'57
67'5 2

67'4-7
67'4-6
67'5 2

67'68
67'85
67'91
67'92
67'97
67'97
67'99
67'97
67'94
67'92
67'98
68'18

67°'6
67'S
67'3
67' I

66'9
66'7 I

66·6
66,6
66, 5
66'5
66'4
66, 5
66'7
67'°
67'2
67'4
67'6
67'7
67'8
67'7

·67'6
67'4
67'3
67'5

, 68' I

68'0
68'0
67'8
67'7
67'5
67'4
67'4
67'4
67'3
67'3
67'2
67'4
67'7
67'8
67'8
67'9
68'0
68'0
67'9
67'9
67'8
67'8
68'0

68°, I

68'1
68'0
67'8
67'7
67'5
67'S
67'4
67'3
67'3
67'3
67'4-

I 67'6
67'8
67'9
67'8
67'9
67'9
67'9
68'0
67'9
67'9
67'9
68' I

69'°
68'9
68'8
68,6
68'5
68'3
68'2
68'1
68'0
67'8
67'9
68'0
68'2
68'4
68,6
68,6
68'7
68'7
68,8
68,8
68'9
68'9
68'9
68'9

°7°'9
7°'7
7°'5
7°'4
70 '2

70' I

7°'0
69'8
69'7
69'7
69'7
69'8
7°'0
7°"1.
7°'3
7°'5
7°'7
70 '8
7°'9
7°'9
71 '0

71 '0

7I '0

71 '0

69°'0
68'8
68'7
68,6
68'5
68'4
68'3
68'2
68'1
68' I

68'2
68'3

I
68' 5
68'7
68'8
68'9
69'°
'69' I

69' I

69' I

69' I

69'1
69' I

69' I

68°· I

68'0
67'8
67'7
67'6
67'5
67'5
67'4
67'3
67'2
67'3
67'4
67'6
67'8
67'8
67'8
67'8
67'8
67'S
67'8
67'8
67'9
68'0
68' I

o
67'5
67'S
67'4
67'3
67'3
67'2
67'2
67'2 !

67'2
67'2
67'2
67'2
67'3
67'4
67'4
67'3
67'2
67' I

67' I

67'0
66'9
66'9
67' I

67'4-

68°'2
68'2
68'0
67'8
67'7
67'6
67'6
67'5
67'5

·67' 5
67'4
67'4
67'S
67'S
67'4
67'4
67'4
67'3
67'3
67'3
67'3
67'S
67'7
68'0

68°, I
68'0
67'9
67'7
67'6
67'4
67'3
67'3
67' 3
67'2
67'2
67'3
67'3
67'4
67'5
67'5
67'S
67'4
67'4
67'5
67'5
67'4
67'6
68'0

I 67°'2
67 'I

67'°
67'°
66'9
66'8
66'8
66'8
66'8
66'7
66,6
66'7
66'9
67'°
67'0
66'9
66'8
66'7
66'8
66'7
66,6
66,6
66'7
67'°

67'3
67'3
67'2
67"'1.
6r I

67' I

67' I

;' 67'2
I 67'1

67' I

67'°
67'0
67'2
67'3
67'2
67' I

67' I

67' I

67'0
66'9
66'8
66,6
66'7

i 67' I
I

3
4
5
6
7
8
9

10
II

Noon. I

I3h

If
15
16
17
18
19
20
21
22

23

Midnight.
I h

2



MADE AT THE ROYAL OBSERVATORY, G~EENWICH, IN THE YEAR 1899.

TABLE XL-MEAN MAGNETIC DECLINATION, HORIZONTAL FORCE, and VERTICAL FORCE in each MONTH.

(The results for Horizontal Foree and Vertical Force are corrected for Temperature.)

(ix)

in terms of GAUSS'S MlITBIOAL UNIT.
--------~----------------I

Month.

:tSgg.

. J'anuary •.•................

February .

March .

April ..

May .

June............•.•.........

July ............•...........

August .

September .

October.........•.......•...

November .

December .

DEOLINATION WEST

in Arc.

16~35·5

16·34-· 5

16. 35·4

16.35. 1

16. 33·9

16. 35' 1

16·34-'9

16. 34-'Z

16·33·7

16. 3z'7

16·3z · 8

16·3z •6

HORIZONTAL FOROB
in terms of the whole

Horizontal Force
(diminished by a

Constant).

333

33 1

681

J 118

14-93

14-4-9

VERTIOAL FOROH
in terms of the whole

Vertical Force
(diminished by a

Constant).

7Z1

667

578

576

577

594

668

DEOLINATION
diminished by 16·
and expressed as
Westerly Force

1880

1816

1880

1757

174-6

HORIZONTAL FOROE
(diminished by a

Constant)

610

Z059

Z597

Z54-5

z668

3110

""VnftoAL- FOROlI
(diminished by a

Constant)

Z599

zo08

1---·---------1------_·----------1---.------;.-----_--1-----------1----------1
Means .

-N-·-um-b~-r-of-C~-um-n-..-..-..1-.-.---1---- -----z----j---O-3----'-----4-----I-----s-'---'-----6---'-

The units in columns z and 3 are '00001 of the whole Horizontal and Vertical Forces respectively; in columns 4. S. and 6 the unit is '00001 of the
Millimetre-Milligramme-Second Unit, or '000001 of the Centimetre-Gramme-Second (C.G.S.) Unit, in terms of which units the values of the whole
Horizontal Force (applicable to columns 4 and 5) are 1.8416 and 0'18416 respectively for tbe year, and of whole Vertical Force (applicable to
column 6) are 4'3748 and 0'43748 respectively for the year.

HORIZONTAL· FORCE.-At the end of the year experiments were made for determination of the angle of torsi(,n, thus breaking the continuity of ihe values.
VERTICAL FORCE.-At the end of the year the ma.gnet was readjusted, thus breaking the continuity of the values.

9RIllllNWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1899. B



(x) RESULTS OF OBSERVATIONS OF MAGNETIC DECLINATION, HORIZONTA.L FORCE, AND VERTICAL FORCE

TABLE XIIo-MEAN DIURNAL INEQUALITIES OF MAGNETIC DECLINATION, HORIZONTAL FORCE, and VERTICAL FORCE

for the YEA.R 1899,

(Each result is the mean 01 the twel'IM monthly mean values, the anrtlud means for each ~lement being diminished by the smallest

hourly valueo The results 1m' HQrisont-al Force and Verlieal Foree are eorreeted for temperature,)

in terms of GAllSS'S METRICAL UNIT.

VERTICAL FORCEDKCLINATION I Iexpressed all HORIZONTAL FORCE
WlI:STERLY FORCE

_______ -~~---'----·------1

Inequality of

VHBTICAL FORCE

in terms of the

whole Vertical

Force.

Inequality of

HORIZONTAL FORCE

in terms of the

whole HOlizontal

Force.

DECLINATION

WEST
in Arc,

Hour,

Greenwich

Civil Time.

Midnight,
I

39'6 63'°0'74 115'1 14:4 2I 3' I

"I h 0'89 "1°9'6 11'4 47'7 201'8 4-9'9

2 °'98 102'3 10'4- 52'S 188'4 45'S

3 0'95 100'1 11'5 5°'9 184-'3 5°'3

4 0'81 99'8 13'6 43'4 18 3'8 59°5

5 0'60 100'1 16'0 32'1 184-'3 70'0
-

6 °'36 95'4- 18'4 19'3 175'7 8°'5

7 0'10 79'4- 22'4- 5'4- 14-6'2 98'0

8 0'00 5.° 1 22'1 0'0 94'· 96'7

9 0'55 19'3 17'4- 29'5 35' 5 76°.1

10 1'98 0'0 9'6 106'1 0'0 4- 2'0

1I 4'00 6'9 i'5 214-'3 12'7 10'9

Noon, 5'74 33'4 0'0 3°7'5 61 '5 0'0

13h 6'40 61'1 7'8 34-2 '8 i 12'5 34'1

85'9 19'8 318']
I

158'2 86,614 5'95

15 4'83 101'5 28,6 25 8'7 186'9 12 5'1

16 3'66 109'1 32'8 196°1 ZOO'9 14-3'5

17 2'88 12.)°0 37'7 JS4-'3 222'"8 164'9

IS 2'22. 13 1'9 38'3 118'9 24-2'9 167'6

19 1'67 139'5 36'S 89'S 25 6'9 159'7

20 1'25 13;' I 33'4 67'° 24-8'8 14-6'1

21 o'S9 127'1 29'9 4-7'7 234-° 1 130'8

22 0'68 123'9 25'2 36'4- 22S'2 110'2

23 0·60 12 3'4- IS'S ' 32' I 227'3 80'9

Means ':03 9°'5 19'9 ~ 108'8 -- 166'7 --1---;':------------ ---1---1---INumber of Column I 2 1 3 4 5 6

The units in columns 2. and 3 are '00001 of the whole Horizontal and Vertical Forces respectively; in columns 4, 5, and 6 the unit is '00001 of the
Millimetre·Milligramme.Second Unit, or '000001 of the Centimetl'e-Gramme-Second (C,G.S.) Unit, in terms of which units the values of whole
Horizontal Force (applicable to c01umns 4 and 5) are 1 '8416 and 0'18416 respectively, and of whole Vertical Force (applicable to column 6) are 4'3748
and 0'43748 respectively,



~J>E i1' THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (xi)

TABLE XIIL-DIURNAL RANGE OF DECLINATION AND HORIZONTAL FORCE, on each CIVIL DAY, as deduced from the
TWENTY..FOUR HQURLY MEASURES of ORDIN:A.TES of the PHoTOGRAPmc Bi'GISTER.

(The Declination is expressed in minutes 0/ arc; the unit/or Horizontal Force is '0000 I 0/ the whole .Horizontal Force.
Tlte results/or Horizontal Fm'ce are corrected for temperature.)

1899'

January. F'b''''''''' Mareb April. ~ Ju•• July. 'A....t.
September. Qeto..... , No....b" December.

Day of
Month.

Dec. 'H.F. Dec. IH.F. Dec. IH.F. Dec. I H.F. Dec. IH.F. Dec. I H.F. Dec. I H.F. Dec. IH.F. Dec. IH.F. Dec. IH.F. Dec. IH.F. Dec. IH.F.

d I
I 3"6 6~2

, , , , , I

8~7 67
,

6~9I I 117 98 7'2 134- 10'3 24-3 13'9 2%.7 10'0 298 5'Z 21 5 9'9 200 34-8 210 6'3 182 120
2 4-'3 136 5·:g 118 5'9 166 12'0 235 13'2 311 9'9 337 4-' 5 524- 10'2 175 8'5 200 7'2 IS4- S'S 180 7'9 262
3 9'5 1;8 5'3 83 7'1 188 8'4- III 16'1 263 7'2 28 5 13'6 2°5 12'9 226 7'9 278 5'4 126 8'3 1°7 7'0 1°5
4 7'7 131 3'4- 106 6'7 68 10'5 287 14'1 4-°° 7'4 294- 11"8 463 9'1 23 1 7'0 246 77 179 11·6 19° 3'S 100
5 : 5'8 19° 3'5 71 5'7 83 97 21 3 15'7 361 10'5 226 8·6 315 8'1 4-7 8 9'6 21 7 TO 163 6·6 21 7 5'2 SI
6 5"1 I 97 4'3 139 9'9 114- 10·6 210 5'4 198 10'8 17° 9'0 2°7 9'5 253 8'0 23'1 12'4- 314 6'5 189 3'5 76
7 37 7° 3'8 108 ... ... 10·6 245 11'9 235 11'0 137 12'4 220 9'2 220 9'6 173 8'0 21 9 4-. 6 133 6'9 16S
·8 2'8 51 4'1 113 ... ... 6'7 142 '10'5 375 10,6 286 10·6 327 '} 1"0 23'8 9'8 21 3 g'4 23° 4-' I IS·7 9-0 2°5
9 5"2 123 4'1 73 ... .... 10·6 314- 117 262 12'4- 24-7 11'1 312 9'6 18 5 9'1 257 8'0 189 .2'9 14° 4'4- 178

10 2'5 US 3'1 10'1 ... ... 10"7 310 10'5 249 .10'7 24° 11"4 317 9'4 26 3 12'3 294- 6·6 23 1 3'9 65 2'4- 80
II 3'9 14-4 2'9 I17 '" ... 8'5 308 1'2'Z 357 12'7 196 10'2 357 8'4- 33° 6·6 284 8'9 22.2 8'4- 133 1'8 1°9
u 5'2 154- 22'2 55 1 ... ... 10'6 220 10'4 277 10'5 262 10'0 23° 8'0 167 9'8 239 7.6 194 8'0 14-7· 3'9 91
13 3'0 9° 3'2 224 ... .... 9'1 167 12'3 33 2 8'9 257 9'0 282 11'3 188 8'5 227 7'5 159 5'8 118 2,8 68
14 3'9 160 11'0 233 ... ... 10'8 212 I1'7 256 9'9 267 10'3 222 97 19° 8'2 2°5 8'3 257 4'3 94- 2'0 24-
15 11'0 14-1 9'3 191 ... " 12'2 196 22'3 344- 6'4- 234- 10'4 24-4- 8;5 169 9'0 262 12'8 255 5'4- I I2 2.'3 83
16 8'0 159 5'9 192 ... ... 10'3 24-° 13'9 284- 9'1 25 2 10' I 216 7'3 18 3 T2 259 5'5 201 4'2 114- 3'8 93
17 6·6 1+8 5'9 155 ... ... 10'2 17 I 7'7 298 8' I 147 10'1 217 9'4 182 10'3 19 1 7'5 192 5'0 37 4-7 S6
1.8 8'7 '1.77 4-'0 51 ... ... 20'0 320 11'0 19° 7'8 262 8'4- 162 9'5 227 12'3 22.7 9'1 166 4-'2 172 g-a 26S
19 7'1 162 7'2 lIS ... ... 12,8 28 3 8·6 189 9'7 3°0 67 133 9'9 263 12'2 25 8 5'8 99 1'5 .136 9'7 2S6
20 7'9 126 10·6 71 ... ... 8'8 280 9'3 242 9'7 172 7'4- 278 13'8 235 9'2 239 6'1 13° 2'5 14-2 7"5 1J6
21 5'7 76 9' I I II ... ... 8'8 207 6'5 17° 8' I 25 2 8'4- 176 12'1 268 10'5 253 6'4- .126 ~. 2'9 72 4-'5 163
22 6'2 . 64 8'0 100 22'9 396 10'9 183 10'8 223 9'1 374- 57 14° 8'4- 35 8 10'7 286 11'0 208 11'4- 211 3'9 87
23

.
9'8 194- 7'7 163

1 5'8/299 8'9 2°7 21 5 14-° g'4- 9'7 3°2 19'5 154- 8'5 120 4'9 2512'3 12'4- 237 9'0 24-0
24- 5'3 7° 12'4 139 11'7 199 10'9 217 9'2 180 8'5 180 8·6 1'64- 10·8 263 T4 202 9'9 196 5'2 174- 3'S 48
25 3'1 97 9'4 24-2 7'7 II 5 13'0 I154 8'1 180 11'3 34-° 12'0 259 11'1 273 8'0 3°2 5"7 182 4'9 82 4-'7 u8
26 4-'0 56 9'8 223 9'7 159 7'2 195 12'0 278 9'3 197 8'9 24-5 11·6 279 14'1 297 5'4 1

2°4- 3'3 i 120 7'5 134-
27 4'2 39 7'1 13 2 7'5 184- 9'0 216 I 1'4- 255 12·6 372 8'6 322 12'1 269 9'9 269 6'4- 172 3'5! 137 5'7 224
28 8'7 325 7'1 389 12'3 226 9'8 13S 7'0 163 8'0 4-67 9'4- 21 5 10'3 3°6 1'3 204- 3'0 137 3'5 I 94 8,8 III

29 10·6 221 9'6 162 I1'9 190 6'5 210 15'4- 44-0 8'9 204 10'0 3°3 10'4- 244- 3'1 75 4'5 1 1°5 6'9 194
3° 5'3 128 11'0 234- 6'0 269 6'4- 24-8 23'3 4-55 8'0 21 7 9'3 220 7'3 214- 5'2 105 6'91 171 3'9 100
31 5'0 102 11'3 25 8 12'3 380 9'5 19° 8'0 322 5'4- 159

-'-'- 4-'9 991------1------·--------- ----
Means ..... ! 5'913317'0157 10'1 187 10'3)223 11'11 263 10'4 273 9'3124919'924-9 9'3 24-7 7'7 181 5'71 135 5'3 12 3

!

The mean of the twelve monthly values is, for Declination 8'· 5o,and for Horizontal Force zo 17.

TABLE XIV.-MoNTHLY MEAN DIURNAL RANGE, and SUMS of HOURLY DEVIATIONS from MEAN, for DECLINATION, HORIZONTAL
FORCE, and VERTICAL FORCE, as deduced from the Monthly Mean Diurnal Inequalities, Tables 11., V., and IX.

(The Declination is expressed in minutes of arc; the units for Horizontal Force and Vertical Force are '00001 of the whole Horizontal
and Vertical Forces respective.ly. The results for Horizontal Force and Ve1·tical Force are corrected fo', temperature.)

Difference between the Greatest and Least of Sums of the 24 Hourly Dev~ations from the
Month, the 24 Hourly Values. Mean Value.

1899.
Declination. I Horizontal Force. I Vertical Force. Declination. I Horizontal Force. I Verticall!'orce.

I I I
,

January ................................. 4-'1 4-4- 34 23'0 23 2 25 6
February ..........•..................... S'2 82 36 29'0 4-09 24-5
March ....................•............... 7'5 13° 53 46'0 670 281
April .....................•............... 9'0 165 68 51'9 997 324-
May ..........•........................... 8'S 221 66 51'4 1380 355
June ..................................... 9'1 2.35 58 54-'6 1374- 3°9
July ...................................... 8'3 21 3 47 46'9 I251 lSI
August ..•................•............... 9'0 210 38 5°'1 13°3 31 3
September ...............•.............. 8'4- 189 29 44'2 114-6 189
October.................................. 6'1 126 25 34'7 .754- 162
November•..•........................... 4-'6 90 19 24'8 446 13 1
December ............................... +'0 60 13 20'7 2.95 87

.-
I I

I I

IMeans•................................... 6'9 8
I

147'1 4-°'5 39'77 854-'7 a33'6
I



(xii) HARMONIC ANALYSIS OF THE DIURNAL INEQUALITIES OF MAGNETIC DECLINATION, HO~IZONTAL FORCE,

TABLE XV.-VALUES of the Co-EFFICIENTS in the PERIODICAL EXPRESSION

V, = m + a1 cos t + bl sin t + a2 cos 1.t + b2 sin 1.t + as cos 3t + bs sin 3t + a4 cos +t + b4 sin ft
(in which t is the time from Greenwich mean midnight converted into arc at the rate of I f to each hour, and V, the mean value of the
magnetic element at the time t for each month and for the year, as given in Tables II., V., IX., and XII., the values for Horizontal Force
and Vertical Force being corrected for temperature).

The values of the co-efficients for Declination are given in minutes of arc; the units for Horizontal Force and Vertical Force are '00001 of
the whole Horizontal and Vertical Forces respectively.

Month,
1899'

m

DECLINATION WEST.

I

January ...............•........
February ..
March .
April .
May .
June............•.......•........
July .
August .
September ..
October .
November .
December .

For the year ..

,
1'4f
1'85
1'95
3' 13
3'°5
3'87
3'66
3'57
1.'83
1'90

1'64
1'70

,
- 1"5 1

- 1'95
- 1.'49
- 1.'21
- 1.'3 8
- 1'78
- 1'62
- 2'11.
- 2'13
- 1,69
- 1'37
- 1'28

- 1'88

,
- 0'°7
- 0'17
- 1'26
- 1'84
- 1'80
- 1.'73
- 1.'3 1
- 1.'08
- 1'21.
- 0'77
- 0'35
+ 0'11

- 1"1.1

+ O~SI
+ 0'53
+0'91.
+ 1'08
+ 1'35
+ I'll

+ 1'36
+ 1'5 8
+ 1"4 1

+ 0'84
+ 0'45
+ 0'43

+ 0'97

+ 0:19
+ 0'45
+ 1'10
+ 1'79
+ 1'33
+ 1'5°
+ 1'27
+ 1'24
+ 1'29
+ 1'22
+ 0'89
+ 0"74

,
- 0'25
- 0'3 8
- 0'53
- 0'74
- 0'7 1

- 0·60
- 0'54
- 0'78
- 0'9 1

- 0'59
- 0'5 1

- 0'16

,
+ 0'15
- O'oS
- 0'64
- 0'65
- 0'28
- 0'44
- 0'3 1

- 0'36
- 0'55
- 0'31.
- 0'°3
"- 0'03

- 0'30

,
+ 0'1.7
+ 0'21
+°'35
+ 0'1.9
+ 0'1.8
+ 0'°5

0'00
+ 0'°7
+ 0'36
+ 0'42

+ 0'3 1

+ 0'11.

+ 0'23

+ 0~06
+ o~IS

+ 0"39
+ 0'1.8
+ 0'°4
+ 0'04
+ 0'06
+ 0'09
+ 0'1.1.
+ 0'1.1
+ 0'11

+ 0'°9

+ 0'15

HORIZONTAL FORCE.

January ....................•...
February .
March .
April .
May ................•............
June................•............
July .
August .........•...•............
September :
October ..
November .
December .

For the year .

1. 0 7
54'5
94'9

112'1.
13 1'8
133'6
119'6
129'0
13°'7
89'6
60'8
31 '8

- 2'4
+ 20'8
+ 32 '1.
+ 51 ' S
+ 62'7
+ 64'°
+ 55'9
+ 58'9
+ 66'9
+ 42 '5
+ 20'4
+ 11.'1.

+ 4°'5

- 1'4
- 0·6
- 18'1.
- 32 '1

- 62·6
- 66'1
-61.'9
- 59'7
- 29'1

- 14'4
- 3.6
+ 6'3

- 4'2
- 13'5
- 19'9
- 31 '4
- 23'3
- 31 '1.
- 21'8
- 11'9
- 24-'1
- 23'9
- 22'2

- 12'8

- 20'0

+ 2'5
+ 1·6
+ 13'9
+ 11'7
+ 27'0
+ 15'3
+ 16·6
+ 25'5
+ 18'0
+ 11'2
+ 7'8
+ 0'7

+ 12'7

- 0'5
+ 7'5
+ 6'0
+ 13'3
- 4'1
- 2'5
- 4'6
- 4'9
+ 3'8
+ 1.7

+ 5'8
- 1'2

- 7'4
- 13'.3
- 22'5
- 10'6
- 3'5
- 9'8
- 8'4-
- 13'3
- 17'8
- 13'8
- 11'5
- 6'8

- 11'6

I
+ 7'2 I'+ 0'6
+ 5'1
+ 0'6
+ 6'5
+ 5'9
+ 6'3
+ 0'2
+ 4'5
+ 1'3
+ 1'3
+ 5'6

+ 3'8

+ 8·6
+ 9'4
+ 9'8
+ 1'7
+ 3'7
+ 3'2
+ 4'2
+- 8'9
+ 4-'5
+ S'S
+ 4'5
+ 4-"7

+ 5'8

VERTICAL FORCE.

Janualy ..
February .
nfarch .
April .
}\rIay .
.June...................•.........
July .
Augu~t 1

September .
October ...•.•...................
November 1

December . . . .. . . . .. . . . •.. . .. 1

!

For the year .. ~ 1

13'1.
13'8
1.6'8
38'7
34-'9
1.9'3
25'3
23'3
14'0
14'1
8'7
6·6

+ 2'3
- I·g
+ 4'9
+ 10'0
+ 10'2
+ 5'1
+ 3"7+ 2'0

- 1.'8

+. 0'5
- 3' Z

- '1'4-

+ Z'5

- 15'2
- 14'6
- 13'3
- 13'1
- 16'8
- 11.'4
- 7'8
- 2'3
- 6'5
- 5'7
- 6·z
- 3'4

- 9'8

- 4'8
- 6·1.
- 13'2
- ITO
- 16'8
- 16'7
- 14'6
- 13'0
- 7'9
- 6·6
- 3'Z
-- 3'2

- 10'3

- 1·6
- 0'9
- 0·8
- 2'Z

- 1'3
- S'S
- 2'3
- 1'8
- 1'3
- 2'3
- 1'1

- 1'5

- 1'9

+ 2'4
+ 1.'2

+ 4'9
+ 5'5
+ 3'2
+ 2'8
+ 5'0
+ 5'7
+ 5'3
+ 4'5
+ 1'9
+ 1'4

+ 3'7

- 0'1
+ 1'1.

+ 0'5
+ 0'3
- 1'8
- 0'9
- 0'4
- Z'I

- 1.'4
- 1'7
- 1'1

- 1'1

- 0'8

- 1'1

- 1"5
- 3'z
- 1.'7
- 2'4
- Z'2

- 1'7
- 1'5
- z·o
- 2'3
- 1'7
- 1'1

- 1'9

- 0'4
- 0'9
+ 1'1

+ 0'7
+ 1'7
+ 0'9
+ 0'4
+ 0'1
+ 0'8
+ I'Z

+ 1'1

+ 0'1

+ 0·6



AND VERTICAL FORCE, AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (xiii)

TABLE XVI.-VALUES of the CO-EFFICIENTS and CONSTANT ANGLES in the PERIODICAL EXPRESSIONS

V t = m+c1 sin (t + a) +("2 sin (zt +f3) +cs sin (3t +y) +c4 sin (4-t +8)
Vtl = m+c1 sin (t' + a') +c2 sin (zt' +f3') +cg sin (3t' +/,') +c4 sin (4-t' +8')

(in which t and t' are-the times from Greenwich mean midnight and apparent midnight respectively, converted into arc -at the' rate 0£-15-0

to each hour, and Vh Vtl the mean value of the magnetic element at the time t or t' for each month and for the year, as given in Tables IL,
V., IX., and XU., the values for Horizontal Force and Vertical Force being corrected for temperature).
The values of the co-efficientsfor Declination'are given in minutes of arc; the units for Horizontal Force and Vertical Force are ·00001 of

the whole Horizontal and Vertical Forces respectively.

Month,
1899.

a

DECLINATION WEST.

/' I ~

For the Year ..• 2·03

.January ..............••••
February ......•••...•...•
March ....•...........•...
April ...........••••..•...
May .......•••.•..........
June .
July ....••................
August......•.•.••........
September .........•.....
October•••..•.............
November..............•.
December •••.............

,
1·4-4
1·85
1·95
3. 13
3·°5
3.87
3.66
3·57
2·S3
1·9°
1·64
1"70

,
1.5 1

1"95
%"79
2·SS
z·99
3. 26
2·S2
2·97
2·4-5
1·86
1.42

1·28

2·23

267: I I'

26 5. 5
24-3. 13
230. 6
23 2 • 56
213. I

21 5. 9
:U5· 33
2'4-0. I I

24-5·37
255·3+
274-·4-9

269: 34-'
268·35
24-5. 23
230. 8
23 2. 4
213. 6
216.3 1
226.30
23 8. 56
z4-z• 7
z5 1 ·54
273.+8

237· 14-

,
0·54
0·7°
1·4-4
2·°9
1·9°
1·87
1"86
2·01
1·9 I
1.4-8
1·00
0·S6

1·45

69~ 53'
4-9· 5°
39·54
31. I

4-5·3 z
36.3 1

4-6.55
5I. 58
4-7·35
34-. 26
27. 2

29· 50

4-1. 39 I

o ,

74· 39
56.50

4-4. 14
31• 5
4-3·4-S
36.4- 1

49· 39
53· 52
4-5· 5
z7· 26
19· ,p
27.48

4- 1.39

,
0·29
0·39
0·83
0·99
0·77
°75
0·62
0·86
1·°7
0·67
0.5 2

0·16

o ,

302. °
257·53
219.3°
22S. 50
24-8. 29
233·4-4
239· 39
24-5. 8
239. °
24- 1. 33
266·34
260. 15

24-1• 59

0~2S
0·2S
0.5 2

0.4-°
0·29
0'06
0·°7
0· II

0·4-3
0·4-7
0·33
0·15

76: 3°
4-9· 36
4- 1 • 54
4-5· 35
SI. IS
5I. 59

3.4-°
37·34
58. 22
63·34
7°· 53
53. 2 4-

57· 27

86: z'

63· 36
50. 34
4-5·4-3
77·5°
52. 19
9. 8

4-1. 22

53. 22

4-9·34
56. 13
4-9. 20

57. 27

HORIZONTAL FORCE.

January... 20·7
February............ .•... 54· 5
March 9+·9 I
April 112·2
l\:fay : 131.8
June............ 13'3.6
July 119.6
August - 129.0
September............... 13°.7
Octob~r 89.6
November... ......•... 60·8
December 3 I '8

For the year............ 90·5

2·8
20·8
37.0

60·9
88·6
92 '0

S4-· 1

83·9
73.0

++·9
2°7
13·S

O. '

239. 14-
91. 16

II9. 3 I

121. 50
134.58
135· 54
138. 2 3
135. 2 4
II 3. 2.8
108·+3
99·54
62·39

12 5. 18

o I

24- 1.37
94-.4-6

121.4- 1

UI.5 Z

134-. 6
135·59
139·+5
136. 21
II 2. 13
105· 13
96. 14
61. 38

12 5. 18
1

4-·9
13.6
24-·3
33·5
357
34"7
27·4
28·1
3°·1
26·4
23·5
12'8

o ,

3°1. +
276.37
305. °
29o.2~

319. 8
296. 14
3°7. J 5
335. 2
306.4-5
295. 12
289. 29
27 2 .59

o ,

305· 50
2S3· 37
309. 20
29°.3 1
31 7. 2 4
296• 2 4
3°9· 59
336. 56
304· 15
288. 12
282. 9
27°· 57

7·4
15\3
23·3
ITO

5·4-
10·1
9.6

14-.2
I S·2
14. 1

12·9
7.0

11"7

183: 55'
15°·3°
165. II

128.29
229. 21
194-. 24
208.27
zoo. 26
167. 52
168.56
153· 13
189.4-8

17 1. 17

o ,

191• 4
161. °
17 I. 4- 1

128·35
226·+5
194-·39
212·33
203. 17
164-. 7
15 8. 26
142 • 13
186·4-5

171. 17

11·2

9·5
II ·1

1·8
T5
6"7
7'6
9.0

6·3
6'0
4-·7
7·3

6·9

o ,

4-°. °
3· 47

27· 23
18.36
60. 37
61. 3
56.33

1.36
4-5. 10
12.28
16·35
50. 10

33· 15

o ,

4-9· 32

17·4-7
36• 3
18,4-4-
57· 9
61.23
62. I

5. 2 +
4°. 10

358. 28
I. 55

4-6. 6

33· 15

VERTICAL FORCE.
I--------,------------;-------';----------------;-----------;--------;---------;---~---I

January .......•.......••.
February .
March .
April. ......•....•....•....
May .....•••••.•... ~ ..•...
June..............•....•...
July ...........•........••
August .••.••...••........

I September..•••••.........
I October ...•.••..•.•......
I November...•.•...•.••...

Decenlber .

13·Z

13.8
26·8
3S·7
34-·9
29·3
25·3
23·3
14.0
14-.1
8'7
6·6

15·4
14-·7
14-.2
16·5
19·7
13·4-
8·7
3'1
7. 1

57
7.0

3·7

o ,

17 I. 20
J 86. 53
159· 55
142.4-5
14-8. 5°
157.4-°
154-· 31
139. 2
2°3· I
174-.48
2.07· 3'
202. 12

o ,
173.4-3
19°.23
162. 5'
14-2.4-7
14-7.58
157.4-5
155.53
139.59
201. +6
171. IS
203· 5J
20 I. I I

5. 1

6'3
13.2

17' I
16'8
17.6
14-.8
13.2

8·0
7.0
3'4
3'5

o ,
2 51.39
261. 32
266·4-3
262·35
1.65.38
25 I. 4-°
261. 2
262. 2
260·33
25°.3 2

z5°·4-6
2 44-. 5°

2 56~ 25'
268.3 2
2 7 1• ·3
262. 39
26 3. 5+
2 51.5°
263.4-6
263. 56
2 58. 3
24-3.3 2
24-3·2.6
24-2.4-8

2·4
2·5
4-·9
5.6
3·7
3.0
5.0
6·1
5.8
4-. 8
2.·2
1·7

c ,

92. I I

61. 4-5
84-. 2
87. 20

119· 57
107. 10

94-· 13
110. 8
114-. 9
110. 38
II9· 4-8
127. 35

o ,

99. 20
72 • 1 5
90. 32

87. 26
117. 21

1°7. 25
98. 19

112·59
I 10. 24
100. 8
108.48
12+. 32

1·2
. 1·7

3"4
2·8
2·9
2·4
1·7
1·5
2.. I

2·6
2·0
1·1

252: 20' 261: 52'
2 37. 9 2 51. 9
288·39 297. 19
285.13 285. 21
3°4-.55 3°1. 27
293. 6 293. 26
2.81.5 1 I 287. 19
272. 4-7 276. 35
292. I 287. I
296. 24- r 282. 24
302.23 I z87.+3
273·4-9 ' 269.4-5

For tIle year............ 19·9 10·1 165.54 J 165.54- JO·5 259· 39 259· 39 3.8 101.57 101·57



(~iv) OBSERVATIONS OF MAGNETIC DIP

TABLE XVII.-RESULTS of OBSERVATIONS of MAGNETIC DIP made in the MAGNETIC PAVILION'in the YEAR 1899.

'"

Greenwich ,.; Greenwich t GreeJlwich
Ql

Civil Time, Needle. Magnetic Dip. ~ Civil Time, Needle. Magnetic Dip. i:: Civil Time,500 Needle. Magne.tic Dip.
i i

1899. ,c 1899' ,c 1899,
0 0

d h
67°. I {. " , May d h I "

d h

Jan. Dl 67°.
° , "

3· 14- 2 N 19' 12 D2 9· 25 E Sept. 5. IZ Dl 67· IG. '51 E

6. 16 D2 67. 10.4-3 N 25· 15 Dl 67· 9· 51 E 6. IZ D2 67. II. 20 E

9. 16 D1 67' II. 4- N 26. I I D2 67. 9. 17 E 8. II Dl 67: II. II E

10. 14- Dl 67. II. 26 N 29· 15 Dl 67· 9· 32 E II. 15 D2 67. I I. 2 E

12. 13 D2 67' 10.21 N 30. I I D2 67· 9· 39 E 14.. 12 Dl 67. 10.56 E

17. 16 D1 67. I I. 29 N 3I. 15 Dl 67. 10. 12 E 15. II D2 67· 9· 55 E

19. 16 D2 67· 9. 58 N 18. 15 Dl 67· II. 4- E

IFeb.

27· 14- D2 67· 9. 27 N 19. 16 D2 67. '10.20 N

3°. 16 D1 67· 10. 33 N 2I, 10 Dl 67.12. 6 N

June 2.16 ' Dl 6i· 9· 4- N 21. 12 D2 '67· 11·54- N

7. 16 D2 67. 8,38 N 29· 15 Dl 67. 11.57 N

10. 13 D2 67· 9. 26 N

3· 13 D2

I
67· 9.4-0 N 12. IZ Dl 67· 8,4-9 N

7. 16 Dl 67. 11.18 N 15· 14- D2 67. 10. I N Oct. 3. 16 D 67· 10·35 N
2

to. 16 D2 67. 10. 2 N 15· 15 Dl 67. 10.3 1 N 6. 13 D2 67. 10.50 N

14-. II D1 67. 10. 38 E 19· 15 D2 67· 8. 4-1 E 6. 15 D 67. II. II N
1

16.16 D2 67· 9· 4- E 20.12 Dl 67· 10. 15 E II. 15 Dl 67. 11 .36 N

u.I'5 Dl 67. I I. 26 E 23· 15 D' 67· 9·4-° E 16. 16 D2 67. II. 8 N
2

28.15 D2 67· 8.5 1 E 26.15 Dl 67· 9. 20 E 1'8. IZ Dl 67. IZ. 7 E

28. 12 D2 67· 9·49 E 19· 15 D2 67· II. 33 E

30. 12 Dl 67. 10.35 E 24. I I D1 67· II. 59 E
26. 16 Dl 67· 10·54 N

Mar. 3· 15 D1 67. 10.4-2 E t 27· 15 D2 67· I I. 4-9 E

7· 15 D2 67· 9· 14- E 31. IZ Dl 67. II. 16 E

10. 14- Dl 67. 10. 26 E July 4. 16 Dl 67. 10. 7 N 3I. 13 D2 67. 10.4-0 E

14-. II D2 67· 9.5 0 E 7. 13 D2 67· 9· 19 N

16. 16 Dl 67. 10. 10 N 7. 16 Dl 67· 9, 9 N

17· 13 D2 67. 10. 8 N I I. 13 D2 67. 9· 24- N Nov. 7. 16 Dl 67. I I. 4-0 N

22.16 Dl 67. II. 0 N 13· 15 Dl 67· 9· 4- I E 8. 13 D' 67. 10. 26 j N

I
2

24-. 12 D2 67. 9·55 E 14-. I I D2 67· 9· 5 I E 8. 15 Dl 67· 10.29 N

29· 15 Dl 67. 10. 50 E 18. I I D1 67· 8,59 !
E 15· 15 D2 67· 9. 25 N

19. II D2 67· 9·54- E 17· 14- Dl 67. 10.4-° N

'21. IZ Dl 67· 9.5 8 E 20. 15 D2 67· 9·2.4- E

25. 12 D2 67· 9· 53 E 22. 10 Dl 67. 10.36 E

Apr. 5. IZ D2 67. 10. 5 E 28.12 Dl 67· 9. 10 E 23- 12 D2 67- 10. 19 E

6. 15 Dl 67· 10.5 1 E 3I. 15 D2 67· 9· 37 E 24-. 14- Dl 67. 11.14- E

12. 15 D2 67· 9. 28 E 27· 14- D2 67. 9. 29 N

18. 15 Dl 67. I I. 3 E

25· 15 D2 67' 9·33 N
25. 16 Dl 67· 9· 14- N Aug. 3· 15 Dl 67· 9·57 N .Dec. I. 14- Dl 67. 10. 29 N

27. 16 D1 67· 9. 10 N 4-. 13 D2 67· 9· I N I. 15 D2 67. I I. 2 N

27. 16 D2 67· 8.4-6 N 4-. 14- Dl 67. 10• 3 N 8.15 Dl 67. I I. 6 E

18. I I D2 67" 9'38 N 14-. 16 Dl 67· 9· 8 N 13· 14- D2 67· 9·4-5 N

15. 16 D2 67. 10. 28 N 13· 15 Dl 67. I I. I N

18. 14- Dl 67. 9.42 N 14-. 14- D~ 67· 9· 3I N

May 4-. 13 Dl 67. 10.5 1 .. N 18. 15 D2 67. 10.38 N 19· 14- Dl 67. 10.5 8 E

4· 15 D2 67. 10.3 6 N 2 I. 16 D2 67· 9·35 N 22. 12 D2 67. 10. 6 E

8. 15 D2 67· 9· 3 N 24. 16 Dl 67. 10·37 N 28. 15 Dl 67· 10.58 E

11.11 Dl 67. 11.13 N 25. 13 D2 67. 10.3 2 N 29. 12 D2 '67· 9. 5I E

I I. 13 D2 67. 10. 17 N 25. 15 Dl 67. 10. 18 N 29. I2 Dl 67· 10. 59 E

15. 16 Dl 67' 10. 10 N 3I. 16 D2 67· 9·53 N 29' 13 D2 67· 9·4-3 E
I
I

The needles D] and D2 are 3 inches in length.
The initials Nand E are those of Mr NaRh and Mr Edney.



MADE AT THB ROYAL OBSERVATORY, GltBZNWICH, IN THE YEAR 1899.

TABLE XVIII.-MONTHLY and YEARLY MEANS of MAGNETIC DIP in the YEAR 1899.

Monthly Means of Magnetic Dip.

(xv)

Month, 1899.

January ..•.................................

February .............••....................

March ....••..........••..•...................

April ........•......•••.•••...........•.......
M~y .......••••..................•... : .

June .

July ..................•......................

August ..

September ••.•........•.....................

October.••.••..............•................

November .

December ...•..............................

D},
3-inch Needle.

o , "
67· I I. 7

67· II. 7

67. 10.38

67. 10. +

67. 10. 18

67· 9.+6

67· 9· 25

67. 9·57

67. II. 30

67. 10.56

67· 10.55

Number of Observations.

5

3

5

+
6

6

6

6

6

6

5

6

~,
3-1nch Needle.

o , "
67· 10. 7

67· 9·2~

67· 9·47

67· 9· 30

67· 9·43

67· 9. 2 3

67· 9· 40

67·1'0. I

67· 10. 54

67. 10. 6

67. 9·49

67. 10. 0

Number of Observations.

4

4

4

5

6

6

6

6

5

6

S

6

1----------------11--.------I-- -----~II----.......------I---------
M-eans .. 67. 10.3+

The monthly means have been formed without reference to the hour at which the observation on each day was made.
In combining the monthly results to form annual means, weights have been given proportional to the number of observations.

COLLECTED YEARLY MEANS of MAGNETIC DIP for ea~h of the NEEDLES, and GENERAL MEAN for the YEAR 1899.

Number of Mean Yearly Dip from Mean Yearly Dip
Lengths of the Needles. Needles. Observations with Observations with from

each Needle. each Needle. both Needles.

..
0 I " 0 I /I

3-ineh N••dI•••••.........••••...•••••• {
D1 64 67· 10·34 } 67. 10. 13
D2 63 67· 9.5 2



OBSERVATIONS FOR ABSOLUTE MEASURE OF HORIZ6NTAL FORCE

TABLE XIX,-DETERMINATlONS of the ABSOLUTE VALUE of HORIZONTAL l\!AGNETIC FORCE in the YEAR 1899,
I

Abstract of the Observations of Deflexion of a Magnet for Absolute Measure of Horizontal Force made with the Gibson Instrument
in the Magnetic Pavilion,

...-...,....

Temperature
Observer,

Fahrenheit,

v

47'1 N48'1

49'4 N52'1

52'6 N
52'5

54-'9 N
56'4

62'7 N62'8

100
100

100
100

100
100

100
100

100
100

Number
of

Vibrations,

5'79°
5'i95

5'794
5'795

Mean of the
Times of Vibration

of Deflecting M.agnet,

Observed
Deflexion,

9,47,46
4, 26, 52

9, 4-7, 5I
4,26, 53

9,46. 28
4, 26, 19

51 '9

54'4

Temperature
Fahrenheit,

Distances of
Centres

of M.agnets,

Greenwich
Civil Time,

1899'

April II. 15 1'0
1'3

April 26, 15 1'0
1'3

May 19, 16 1'0
1'3

.January II~ 15
h

:~"c ,17°'3 9~ 4-8: ti' 5~789
1'3 T 4-,27,24- 5"788

-.----------------.-·------1---------------- --------1-------1·-----
March 14, 15 1'0 49'4 I 9,48, 35 5'79 1

I ' 3 4. 27, 4 5"79 I

1------------:--------_.--------1--------1----------'-- ---·------1--------,1---·--

N

N

N

N

N4-0 '9
41 '9

100
100

100
100

5'784 100 59'2 N
5'7 87 100 60'0

I ------------
5"792 100 53'6 N
5"790 100 55'+

June

----- --- -----1---------- ---------.......------1-----1
May 30, 16 I 1'0 ' 66,,1 ----9, 45,26

1'3 T 4,25, 53

I
-------11----------:-··-----1---·-

8. 15 1'0 6 9,4-7, 0 5'788 100 62'9 N
1'3 3'2 4, 26, 34 5'793 100 65'0

---- 1 -------------------------11------------"._-----:------"-1
June 20, 16 I 1'0 68'2 9,45, 44 5'798 100 I 68'9 I

1'3 \ 4,25,5 6 . 5'799 100 I 71'2

July ---~~---~-----8_:::--1--9-,4-4,1-6---- 5'809 --- 100 81"3 1--N---
1

1'3 4,25,16 5'808 100 82'7

JU~--~~ 1'0 6' 1-'-;-44~1 5'803 . 100 --75'7 -,-,-1---;--
,1'3 7 9 4-.25. 24- 5'802 100 78'6

~.--------I--_-------- - 1 - ------- 1 _

August 16, 16 I 1'0 76'-8--; 9· ·H. 55 I 5'798 '. 100 - 75'1 N
____________1 1'3 I I +,25· 31 5'790 _-,-!--~O I__~ .-

August 22, 15 j--~o---I 74'4 9,4+ 57 5'795' 100 I 73'5 N
. 1'3 4,25,3 1 5'801 i 100 76'1

1- 1 --:'11--------:-------"-----
September 13, 14-! 1'0 I 62'9 9, 46. 41 5'801 100 I

I 1'3 i __4_'~6, 2_0_ 5'799 100
--------1

September 20, 16 1'0 59'3 9,46.41
I 1'3 4,26,16

~·_------_·_~---------------------"------:I---·--·_-

October 13' 15: 1'0 54'6 9' 46,49
i 1'3 4,16,27

~,-------- -------_·_-·----1----·------11----------------1------
October 24, 15! 1'0 56'0 9· 47· 3+ 5"798 100 55"9

i 1'3 4,26,35 5'796 100 56'4
I--N-o-v-e·-m-b-e-r--1-6-,--14-i--~------,------9-,4-

6
. 29----m~---I---IOC? ----~----;_,

i 1'3 53 2 4,26, 5 5793 I 100 53'9 .

-D-e·-ce-t-nb--e-,r--2-0-,--I·-S----I-'O------·"4
I

'O 9,48,56 5'784 I
1'3 I 4,27,21 5784

The deflecting magnet is placed on the east side of the suspended magnet, with its mar~ed pole alternately east an~ west, and o~ the west ~i~e with its
marked pole also alternately east and west: the deflexion given in the table above IS the mean of the four deflexions observed III these P9s1tlons of the
magnets,

The initial N is that of Mr Nash.
In the subsequent calculations every observation is reduced to the temperature 35° Fahrenheit. I



• MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN .THE YEAR 1899. (xvii)

TABLE XIX.-continued-CoMPUTATION of the VALUES of HORIZONTAL FORCE in ABSOLUTE MEASURE.

From Observations made with the Gibson Instrument in the Magnetic Pavilion.

,

In English Measure.
I

In Metric Measure.

Greenwich.

I
Value of Horizontal

Civil Time, Apparent Apparent Apparent Mean Corrected Value of ForceTime of Value Horizontal
1:899'

Value Value Value Value Log ~ Vibration of Log. mX. Force

I
I reducedX. Deflecting ofm. X. as to Meanof AI. ofA2' ofP. ofP. Magnet. observed. of Month.

d h s
Jan. II. 15 0' 08538 0' 08 551. - 0'003 89

1
8'931.68 5'7939 0'13489 0'34-18 3'9911. 1'8403 1'8400

Mar, 14· 15 0' 08 538 0' 08 54-4- - 0'00169 8'9324-9 5'794-7 0'134-79 0'34-17 3'99 16 1'8405 1,8405
; IApr. II. 15 . 0' 08 530 0' 08541 - 0'0031.1 8'931.1.0 5'7946 0' 13481. 0'3416 3'993 1 1'8411. I' 8433

Apr, 1.6, 15 0' 08 535 0' 08 545 - 0'00305 8'931.4-3 5'7947 0'134-81 0'3417 3'991.0 I' 8406 -I' 8383,

May 19· 16 0' 0851.6 0' 08 538 - 0'00350 8'931.04- 5'794-0 0'134-97 0'34-16 3'994-5 1'8418 . I' 8397

May 30, 16 0' 08 518 0' 08 531 - 0'0037 8 I 8'93 163 5'784-7 0'1364-0 0' 34-1.0 4-'0030 1'8457 1'841.5

June 8, 15 0' 08 536 0' 08 54-9 - 0'00367 I 8'931.53 5'7903 0'13553 0' 34-1.0 3'9948 1'841.0 1'84-61.

June 1.0, 16 0' 08 51.5 0' 08 536 !- 0'003 10 I 8'93 191. 5'7955 0'13478 0'34-15 3'994-z 1'8417 1'84-09

July II. 16 0' 08 524- 0' 08 534 - 0'001.99 ~ -0'00.8,
8'93 185 5'7999 0'134-20 O' 3412. 3'9919 1'84-06 i'8389

July 26. 15 0'085 2z 0' 08 531. - 0'001.93
I 8'93 176 5'7954- 0'134-85 0'34-14- 3'9953 1'84-22 1'8411.

Aug. 16. 16 0' 08 526 0' 08 536 - 0'002 59 I 8'93 197 5'7919 O' 13535 0'34-17 3'9966 1'8+28 1'8422
: I

Aug. 21.. 15 0' 08 51.3 0' 08531. - 0'0024-3
I

8'93 178 5'7930 O' 1351.0 0'3416 3'9968 1'84-28 1'84-27

Sept, 13· 14 0' 08 53 1 0' 08 541 - 0'00282 8'93 221 5'7984 0'13430 O' 3414- 3'9907 1'84-01 1'8399

Sept. 20, 16 0' 08 51.6 0' 08 533 - 0'00214- 8'93 188 5'7876 o· 13590 0'34-19 3'9995 1'84-41 1'8456

Oct, 13, 15 0'085 u 0' 08 53 2 - 0'00321 8'93 172 5'7946 0'13483 0'34-14- 3'9954- 1'8422 1'84-21

Oct, 24, 15 0' 08 533 0' 08 538 - 0'001 41 8'93 220 5'7984 0'13426 0'3414- 3'9905 1'8400 1'8398

Nov, 16. 14 0' 08 514 0' 08 518 - 0'001 30 8'93 120 5'794-3 0'134-87 O' 34-12 3'9979 1'8434- 1'84-3 1

Dec. 20, 15 0' 08 53 1 0' 08 541 - 0'00282 ) 8'9322 4- 5'7908 0'1353 1 0'34- 18 3'995 1 I' 8421 1'84-19

I

------ ----- ------

I

--------
Means , .. ... .. , ... ... , .. ." ... ... 3'9947 1'84-19 1'84-16

The value ofX in English Measure is referred to the Foot-Grain-Second Unit, and in Metric Measure to the Millimetre-Milligramme-Second Unit. To obtain X
. in the Centimetre-Gramme-Second (C,G,S,) Unit, the values in Metric Measure must be divided by 10.

GREENWIOH MAGNETIOAL AND METEOROLOGICAL OBSERVATIONS, 1899, a



(xviii) DIURNAL INEQUALITIES OF MAGNETIC ELEMENTS, ON FIVE SELECTED DAYS IN EACH' MONTH,

MONTHLY MEAN DIURNAL INEQUALITIES OF MAGNETIC ELEMENTS FROM HOURLY ORDINATES,

ON FIVE SELECTED DAYS IN EACH MONTH,

Each result is the mean of the corresponding hourly ordinates from the photographic register, on five quiet days in each month, selected
for comparison with results at other British Observatories. The days included are January I, 7, 10,. 13, 27, February 4-, 5,7, 8, 18,
March 4-, 5, 26, 27, 30, April 13, 15, 16, 21, 22, May '13, 14-, 24-, 25, 29, June 6, 7, 17, 25, 26" July 15, 17, 22, 28, 29,
August u, 16, 18, 19, 23, September 5, 6, 7, 14-, 20, October 2, 3, 10, 20, 29, November 2, 10, 16, 20, 27, .December 6, I I, 14-, 15, 24-0

The results for Declination are given in minutes of arc: those for Horizontal Force and Vertical Force are given both in ter~sQf the
whole Horizontal 01' Vertical Force and in terms of the Millimetre~Milligramme-Second(Metric) Unito The letter f indicates values
in terms of the whole Horizonta.l or Vertical Force, and the letter m values in terms of the Metric Unit, the unit for the former values
being '00001 of the whole Horizontal or Vertical Force, and for the latter '00001 of the Metric Unit, or °000001 of the Centimetre
Gramme-Second (C,GoSo) Unito The values of the whole HoriZontal and Vertical Forces expressed in terms of the Metric Unit are
1'84-16 and 4-°374-8 respectively for the yearo

TABLE XX.-MONTHLY MEAN DIURNAL INEQUALITY of MAGNETIC DECLINATION WESTo

(The results are in each case diminished by the smallest hourly valueo)

Hour,
GreilDwich

Civil
Time.

II JanUMyo IFe~ol M.re> I .t\.pril. M.yo I June. July. For the
Year.

1"53

I

1'65

1'73

178

1"77

0'55

1."06

4-" 10

5"76

6°36

5'88

4-"75

3"65
2 °96

1.° 53

1.°28

1"03

0"59
0 °19
0'00

2'1

1'7

0'3

0'7

0'7

0'4

O't
0°3

0"3

0"3

0'8

1"6

C:°3 I
0°1.

1"2

0'8

0"6

0°'"
,0°4-

J'O

0°8

1'2

0'6

0'9
1'0

0'1

1.'5

3°4

3'4
1.:6

1'6

1'3
1'1

I

0°1.

0'9

0°8

0°5

0'3
0'0

1.'2

I

1"5
1'7
1'8

1"7

1"7

1"6

1'3

0'8

0'3

1"7

3°3

4-°6

5"4

5'1

4-' I

3'2

2"7

1.'5

0'0

1'1

2°1

0'0

1'7

0'9
0'1

1.'4

1.'4

2"6

1.'3

3"0
5'8,

S'o

8'8

8"0

6'3

4-°2'

3'1
1.'9

1.'6

1'1

0'0

I

2'5
ZOS

~"6

2'4

2° I

1"5

4-' I

6'7

7'9
S'4-

7'4

5° 8

4-° I

2'8

1."3

1.°6

0'4

0'0

I

3° 1

2'7

2'4-

0'2

2"1.

0'0

1'8

0°7

0'3

,
3'7

3'8

3'8

3'6

2'9

1"5

0'5

0'0

0'00"1

0'0

2°2

3°3

3'4

3"5

3'1
2 °9

1°0

0°6

2'5

5'5

8'3

0'0

IO'Z

10'1

1'1

1'1

,
1'4

1"1

1"1

1'9
1"6

1'4-

1°0

Z'2

1'2

1'2

1'2

1'1.

1"3

0:4
0'0

0'0

1'0

0'8

0°6

1'2

1'0

1°1

0'9

0'9

1'3

1'8

2"6

0"1

0·2

0'2

0·0

0'1

1°3

0'5

0'5

0'6

0"9

0'7

0'5

1°1.

0'4 J'O

0°2 1'0

0°3

0'3

o'S

O"S
1°3

2"1

1."6

1.'3

1 °3

1'1

2

3

4

5
6

7
8

9

21

20

21.

10

II

Noon,

13h

14

15
16

17

18

19

Midnight,

Ih

1°6 0'6 0'8

3'9 2,6 2'4-

TO 5'6 4-'7

9'0 8°3 7'3

9°3 9'4- 8°0

8'7 9'9 8'1

7'3 9'2 6'9

5'9 7°8 5'7
5°1 6,6 4-'8

4- '7 5'8 4-° z

4-7 5"3 3"9
4-°6 5'0 3'8 2°8 1."7 1°9 0'7 0'1 2°15

4-,6 4-'9 3'7 2"7 2'6 1'8 0'5 0'0 2"04-

+'5 4-,6 3'7 2'4- 1.°3 1"6 0°4- 0"1 1"89

+°3 4-'6 3°4- 1.°1 1.'3 1"3 0'3 0°1 1°74-

4-'3 I 4-'2 3'2 2'0 2'5 1'5 0"4- 0'1 1'73

!1.l {Oh_.3h 1--~·-08-2-I'--{-"6-8-~I-~~~~~'3~7~_,~_-_-_4,-0_2~5~ ~~~4~'4-~I~-:I'~~~4~'5~8~~:0~~~3_"-5~3~_:__30_Z_2__ 11 ;0.6 ~.'4- -:9-~ --:::-6-

J (h_'4-h 1-::-1- {065 I ~037 f029 f°4-3 i f060 ;054-1 ;0.0 ;0.6 I ~.'4- {010 ~066 ~·4-6



AT THE ROYAL OBSDTATOBY, GREENWICH, IN THE YEAR 1899. {xix)

TABLE XXI,-MONTHLY MEAN DromAL INEQUALITY of HORIZONTAL MAGNITIC FOBeI,

(Phe1'&ults o.re correded f01' te~erature, and m each ca.se di,miniBhea by the srruJllest lwurZy value.)

0'0 0'0
I
I
i

4-'5i .8'4-
,

,

012

° 7 13

°
°4

o

2

°
°

33

o

186 I I 14- 26

° ° ,0 °
2 4- 7 13

° ° 22 +1 22 41

30 55 ° ° ° °

65 120

7

°7 13 7 13 °
° 0 ° ° 4-

° ° I2 22 30 55

22 4-1 II 20 75 138 14-2 262

25 4-6 II 20 75 13 8 14-f 265

31 5.7 12 22 82 15 1 144- 265

37 68 22 4- 1 90 166 14-1 260

3972 30 55 104- 192 136 250

38 70 34- 63 106 195 13 1 2+1

28 52 30 55 76 14-0 103 190

l I
17 31 30 55 92 169 15+ 28+ 188 3+6 131 2+1 106 195 14-6 269 168 309 109 201 4-7 87 II 20 96'31 177'1

17 31 18 33 92169 153 282 18+ 339121223106195 14-0 258 176 324- 104- 192 51 9+ ° 093'21171"7

166 306 106 195 93 171 13+ 2+7 169 311 104- 192 57 105 10 18 87'11160'6

162 298 97 179 92 169 119 219 163 300 98 '180 67 12 3 17 31 85'61 157'4-

IS8 291 93171' 92' 169 113 208 158291100 184- 7814-4- 24- 4-4- 86'81\159'8

6 6 8 8 8 76 l AO 29 53 8"'9 156'514- . 2 9 95 175 77 14-2 9 I 0 14- I 273 103 190 T T

I
U4- 228 79 14-5 53 98 80 14-7 131 124-1 103 190 82 15 1 28 52 78'814-5'1

74- 136 4-6 85 37 68 54- 99 97 179 86 158 72 133 32 59 63'71'117'2

38 70 28 52 26 4-8 20 37 59 109 58 107 50 92 22 +1 4- 1 '2, 76'2

8 15 6 II 18 33 32 59 21 39 16 29 1+'5 1 26'7
I

2

7

8

9

3

4

5

6

II

10

Hour;
Green·
wich
Civil

Time.

Midn..

!---;;----....-------.;--------.;------.---------::-----=-----."....---------:------=-----~---...------.,..----

~1~f~l-f-A~~-a-m~-f-M~~~~-~-n~.-f-h-(-~-~-/~I-:_u~~~~-:-~I_-:_~~~~lb-:-~-I~:-cl~(-~-:~-:-V_~-b-:-.+D-;_~~~-:-ff-.~F-:_r-ili~;-:-g_~1

Noon.. 34- 63 23 4-2 27 5°

13h 48 88 51 94- 65 120

13 24- 80 14-7 25 4-6 37 68 58 107 56 103 6 II 31 57 II 20 29'8! 54-'9
I

22

21

20

18

16

47 87 57 1°5 89 164- 104 192 163 300 88162114- 210 126232 138 25+ 72133 84- 155 17 31 88'0:162'1

33 61 4 2 77 99 182 14-3 263 177 326 lOS 193 132 24-3 139 256 158 291 80 14-7 100 184- 25 46 99'1
1

182'5

106 195 102'2 1,188'213 24 32 59 103 190 155 28 5 169 311 133 24-5 130 239 14-8 273 171 315 82 15 1 27 50 I

2.7 50 4-0 74- 106 195 168 309 177 326 14-1 260 14-6 269 150 276. 173 319 99 182 119 21 9 35 64- 111'5,2°5'3

4-5 83 52 96 110 203 178 328 200 368 159 293 163 300 174 320' 181 333 117 21 5 12 3 227 +2 77 12 5'11230'3

+7 87 .56 103 1'3 "7 16f 30' '04 376 173 319 177 3,6 194, 357 177 3,6 IZ4 ..8 114 ZlO 4' 77 IZ9°31'380'

35 6+ 65 IZO 113 '08 169 311 '08 383 176 304 178 3,8 196 361 173 319 IZO 'Z1 108 199 38 70 IZ80+3507

19 35 63 116 III 204- 174- 320 195 359 172 317 170 313 191 352 163 300 118 21 7 96 177 20 37 120'7:222'3
i

"16 29 68 125 116214 167 308 188 346 14-9 274- 168 309 lSI 333 161 296 120 221 84 155 14 26 115'7 ,21 3'1
I

15 28 72 133 122 225 160 295 183 337 137 252 150 276 179 3~0 166 306 116 21 4 78 144- 18' 33 112'7
1

207'8

21 39 79 14-5 114- 210 165 304 187 34-4- 133 24-5 137 252 176 324 153 282 116 21 4 83 1 153 27 50 I12'3!206'9
___1_-

- ----I----------- ------ ~--------1- I

LM I
Oh-23h 26'7 49'2 34-'9 64-'3 ~3'7 154-'2 1Z4'9 23°'0 139'4- 256'7 96'8 178'4 97'1 178'7 114-'2 210'3 130'1 239'6 82'8 152'5 7°'9 130'6 20'8 38'1 81.6!150'3

f '

~ ,6°8~~ 68°O ;::;'~:;;I:;;:;:FF~;:-~FF:;;:;; 83°1 ::FI:;;Zl04';:~i~



(xx) DIURNAL INEQUALITIES OF MAGNETIC ELEMENTS, ON FIVE SELECTED DAYS IN EACH MONTH, 1899"

TABLE XXII.-MONTHLY MEAN DIURNAL INEQUALITY of VERTICAL MAGNETIC FORCE,

(The results are corrected/or temperature, and in each case diminished by the smallest hourly value,)

18990

Hour, January.

:bj: I fl~ ~
May, June, July. August, September, October, November, December. For the Year.

Green-
wich
Civil

1
m I f I fl m f I fl m f I f 1m J I J ITime. J J m m m m m m

I
Midn" 10 4-4- 6 26 21 92 25 109 4-4- 192 23 101 23 101 23 101 20 87 25 109 7 31 8 35 17°9 78'0

I h 10 4-4- 4- 17 23 101 28 122 4-4- 192 25 109 19 83 26 114- u 52 22 96 7 31 14- 61 ITS 77°5

2 4- 17 4- 17 22 96 26 114- 4-6 201 33 14-4- 20 87 24- 105 u 52 20 87 3 13 15 66 17°4- 7s06
I:

3 11 4- 17 0 0 26 114- 28 122 4-6 201 35 153 26 114- 24- lOS 14- 61 24- 105 5 202 21 92 19°4- 84-°5

4- I: 4- 17 4- 17 24- 105 208 122 4-8 210 4-0 175 3° 13 1 24- 105 14- 61 Z4- i 105 I 4 17 74- 19°8 86°1 '
II

Ii
.

5 Ii 4- 17 2 9 26 114- 206 114- 4-8 2.10 4-20 184- 34- 149 32 140 16 70 2020 96 5 202 15 66 2.1°0 91°5 '

:i
6 0 0 4- 17 26 114- 36 157 54- 20 36 4-2 184- 36 157 36 157 20 9 127 206 114- 7 31 18 79 24-°5 106"7 '

II
7 6 26 6 206 26 114- 36 157 52 227 48 210 36 157 4- 2 184- 33 14-4- 35 153 II 48 18 79 ZT4- 119°4-

8 0 0 6 26 28 122 34- 14-9 4-2 184- 4-0 175 37 162 38 166 31 136 3S 153 13 57 20 87 25'3 110°4

9
Ii 2 9 8 35 18 79 22 96 26 114- 24- 105 31 136 28 1220 23 101 29 127 II 4-8 18 79 18°3 79°9
I,

10 4- 17 6 26 10 4-4- 16 70 10 4-4- 12 52 25 1°9 16 70 II 4-8 17 74- 5 202 20 87 11'0 4-7'5

II 0 0 6 26 0 0 4- 17 4- 17 0 0 7 31 6 26 5 22 0 0 3 13 4 17 1°6 6'4-

Noono 0 0 4- 17 2 9 0 0 0 0 2 9 2 9 0 0 0 0 2 9 9 39 0 0 0°0 '0°0'

13h 8 35 8 35 16 7° 10 4-4- 20 87 15 66 0 0 6 206 4- 17 3 13 II 48 7 31 7°3 31°6

14- 18 79 8 35 22 96 ~9 127 36 157 27 118 16 70 23 101 18 79 9 39 17 74 9 39 17'6 7608

15 22 96 14- 61 28 122 4-3 188 54- 236 29 127 14- 61 35 153 26 114- 17 74- 19 .83 II 48 24-°3 105°9

16 22 96 16 70 36 157 47 206 56 245 35 153 20 87 39 171 28 122 19 83 IS 66 13 57 27'1 118°4-

17 26 114- 20 87 4-0 175 57 249 ,8 254- 37 162 28 122 43 188 28 122 17 74- 14 61 13 57 30'1 131°1

18 26 114- 18 79 4-2
1

184- 57 24-9 64- 280 4- 1 179 28 122 37 162 26 114- 19 83 10 44 9 39 29°7 129°7

19 20 87 20 87 44- I 192 57 24-9 65 284 45 197 29 127 33 14-4 24 105 IS 66 u 52 6 26 29'1 1Z7°0'
I

20 16 7° 18 79 44- 192 51 223 63 276 39 171 21 92 20 7 118 204- 105 15 66 13 57 20 9 206"0 113°8

21 10 4-4- 10 I 4-4- 39 17 1 4-5 197 63 276 33 14-4- 17 74- 29 127 23 101 15 66 II 4-8 5 22 23°3 101°8 '

I

22 6 26 4-1 17 37 162 4-2 184- 57 24-9 35 153 17 74 29 127 20 3 101 13 57 II 4-8 7 31 2.1°7 94-°7
I
i 6 206 18'823 3 13 4-1 17 29 127 38 1 166 520 227 33 14-4 17 74 29 127 2.1 92 9 39 5 202 81'8

I 16'124 3 13
I I 4- 29 127 34- 149 4-8 210 20 7 118 15 66 27 118 24 1°5 5 220 ° 0 I 4 7°°3

--- I-------I---

8'3136'2
-~._--

-------I---- ---

Means
27'0/118'3Oh-23h 9°4 40"9 26°2 I 14-"7 32°7,143°0 43'8 191°6 30°6 134-'0 202'20 ?7°0 19'4 84'7 18°0 78'7 9'4 41°20 11"5 500J 19"8 86°5

~-- ------ ----- -----1-----
~I---

I- --1---1- --i-
I h-24h 9'1 39'6 8°1 35'3 26'5/116" 33" :IH'6 H'O 1'92'+ 130'8 134-"7 2.1'9 95'6 ZT2 119°0 19°5 85°5 17'2 75°0 9° 1 39'9 11'20 48'8 19'81 86'2

I
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(xxii) MAGNETIC DISTURBANCES

MAGNETIC DISTURBANCES in DECLINATION, HORIZONTAL FORCE, and VERTICAL FORCE,

recorded at the ROYAL OBSERVATORY,GREENWICH, in the Year 1899.

The following notes give a brief description of all magnetic movements (superposed on the ordinary diurnal
movement) exceeding 3' in Declination, 0'0010 in Horizontal Force, or 0'0003 in Vertical.Force, as taken from the
photographic reco.rds of the respective Magnetometers. The movements in Horirontal and Vertical Force are
expressed in parts of the whole Horizontal and Vertical Forces respectively. When anyone of the three elements
is not specifically mentioned, it is to be understood that the movement, if any, was insignificant. Any failure or
want of register is specially indicated.

The term "wave" is used to indicate a movement in one direction and return; "double wave" a movement
in one direction and return with continuation in the opposite direction and return; "two successive waves" con
secutive wave movements in the same direction; "fluctuations" a number of movements in both directions. The
extent and direction of the movement are indicated in brackets, + denoting an increase, and - a decrease of the
magnetic element. In the case of fluctuations the sign ± denotes positive and negative movements of generally
equal extent.

Magnetic movements which do not admit of brief description in this way are exhibited on accompanying plates.

The time is Greenwich Civil Time (commencing at midnight, and counting the hours from 0 to 24-).

1899'
January 2d 19h to 20!h Wave in Dec. ( - 6'): in H.F. small.

3d Oh to Ih Wave in Dec. ( + 3'): in H.F. small. Ih to 2h Wave in Dec. ( - 5'), followed by two smaller
waves till 6h. 18!h to 21!h Loss of V.F. register. 19h to 22h Wave in Dec. ( - 12'). 19!h to 20!h
Two successive waves in H.F. ( - '0010) and ( - '0010).

4-d O!h to 2h Wave in Dec. ( + 4-'): in H.F. ( + '0010): decrease of V.F. ( - '0003)' I2h to 13h Wave
in H.F. ( - '0010). Isih to 17h Wave in R.F. ( - '0020): in Dec. small. 22h to 23h Wave in Dec.
( - 3'): in H.F. ( + '0012).

Sd 12h to 17h Loss of H.F. register. 16!h to 18h Shallow wave in V.F. ( + '0003)' 22!h to 23h Wave in
R.F. ( + '0010) : in Dec. small.

6d 15th to 17!h Wave in Dec. ('- 7'): in H.F. small.
7d O!h to I!h Small wave in Dec.

12d O!h to 3h Double wave in Dec. ( - 3' to + 7'): two successive waves in R.F. ( + '0010) and ( + '0014-)'
20!h to u h Wave in Dec. ( - 6').

l4-d 20h to 21ih Wave in Dec. ( - 6'). 20!h to ~Iih Wave in R.F. ( - '0010).

ISd 3h to 4h Wave in Dec. ( + 3'). 19h to 20!h Wave in Dec. ( - 12'): in R.F. ( - '0016): in V.F. ( + '0003)'
2I h to 22!h Wave in Dec. ( - 7'): in R.F. ( + '0020): small fluctuations in V.F.

16d Oh to Ih Wave in Dec. (+ 5'): in R.F. (+ 'oou): in V.F. small. IIih to 13h Wave in R.F. (- '0014)'
13h to ISh Wave in V.F. (- '0004-). 14-h to 16!h Two successive waves in Dec. (- 7') and (- 4-'), and
two successive waves in H.F. ( - '0018) and (- '0016). IS!h to 20h Wave in Dec. ( - II'): double
wave in R.F. ( - '0010 to + '0010). 22h to 23h Wave in R.F. ( + '0016): fluctuations in Dec.

17d 14-h to 17h Wave in H.F. ( - '0016). Isih to ISh Double-crested wave in Dec. ( - 9'): wave in V.F.
(+ '0003)' 18!h to 20h Wave in Dec. ( - 4'). 22h to 23!h Wave in Dec. ( - 6'). 23h to 24-h Wave
in R.F. ( + '001 S): in V.F. small.

ISd 3ih to 4-ih Wave in Dec. ( - 4'), followed by small fluctuations in Dec. and R.F. till 9h. 16h to 17!h
Double-crested wave in Dec. ( - 15'): wave in H.F. (,- '0036). 16!h to ISh Wave in V.F. ( + '0004-).
18h to 24h Fluctuations in Dec. ( ±:z.'). I Sh to 20h Small fluctuations in R.F. 20h to 2 Ih Wave in H.F.
(+ '00 I S), followed till 23ih by a double wave ( - '0012 to + '00 I0).

19d Oh to Ih Wave in Dec. (+ 4'). 19h to 20!h Wave in Dec. ( - 5'): in R.F. small. 22!h to Z3!h Small
double wave in R.F. ( - '0008 to + '0008). 19d 23h to 20d o!h Two successive small waves in Dec.
(+ 3') and ( + 3')·

ZOd I h to 3!h Double wave in Dec. (- 3' to + 3'). J sih to 16h ",rave in Dec. ( - 3'): in H.F. ( - '0012).

21!h to 23h Wave in Dec. ( - 3'): in H.F. ( + '0010).
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1899.

,Jamrary Z3d ;h to 4!hDO'ttble-crested wave in Dec. ( - 4'); 6h to 7b Wave in H.F. ( + '001'6). 6?: to 7ih Wave- in:Dge.
( - 5'): in. V.F. small, followed by small fluctuations in Dec. and H.F. till loh. 2 I to 2.~h. Wave in H.F.
( - ~014)' Z:l h to 2.11: Two successive waves in Dec. ( - 9') and ( - +')-

2~d oh io 3h Small fluctuations in Dec. and H.F.
26d 15!h to ISh Wave in Dec. ( + 3').
z8d I!h·to zlh Wave in Dec. ( + 4').
z8d u h to 29d u h See Plate 1. .
z9d 14hto ISh Wave in H.F. (- '0014)' 20h to Zlh Wave in Dec. (- 3'). 2Ilhto z2lh Double wave in Dec.

( - 4' to + 3'), followed by small fluctuations till 24h. ulh to z3lh Two successive waves in H.F.
(+ '0015) and ( + '001 4)'

30d Oh to Ilh Wave in H.F. (+ '0026). oh to Zlh Two successive waves in Dec. (+ 5') and (+ 5'),
followed by small fluctuations in Dec. and H.F. till9h. I Sh to 16h Wave in Dec. ( - 3') :in H.F. (- '0018).
19!h to 20lh Double wave in Dec. ( - 3' to + z'). 20b to zolh Sharp wave in H.F. (+ '0016). 23h

to 24k . Wave in Dec. ( + 3').
3·ld 17b. to 17!h Wave in' H.F. < - ·ooo·S). 17hto 18th Wa-v8 in Dec. (- 5').

February Id 16h to 17h Wave in Dec. ( - 3'): in H.F. ( - '0010). 2.0h to u h Two successive waves in Dec. (-3')
and ( - 3').

Zd I h to 3h Fluctuations in Dec. Ilh to 3h Double-crested wave in H.F. ( + '0014)..
3d lih to zlh 'Vave in Dec. ( + 3'): in H.F. ( + '0016): slight decrease of V.F. 13h to 16h Loss of Dec.

a?d H.F. registers.
6d 19h to ZOh Wave in Dec. ( - 6'): in H.F. and V.F. small.
9d lh to 7h Fluctuations in Dec. and H.F., with wave in R.F. 51h to 7h ( - '0010).

n d 12h to 13d lih See Plate 1.
13d ISh to 16!h 'Vave in Dec. ( -4'): in H.F. ( - '0014)' 16h to 17h Decrease of V.F. ( - '0006).
14d 4ih to 6h Wave in Dec. ( + 4'). 5h to 6h 'Vave in R.F. ( + '0010): decrease of V.F. ( - '0004>"' 8h

to 81h Decrease of H.F. ( - ·00z4).
14d u h to 15d u h See Plate II.
ISd 18h to 19h Wave in Dec. ( - 4'): in H~F. ( + '0014)' 181h to 20lh Loss of V.F. register. 21 h to 22h

Wave in Dec. ( - 6'). Zlhto Z2!h Wave in H.F. ( + '0016).
16d olh to O!h Sudden increase of Dec. ( + 5'). 4h to 7h Double-crested wave in Dec. ( + 6'). 6h to 7h

W~ve in H.F. (+ '0010). ISh to 21 h Loss of Dec. register. ISh to 17h Loss of R.F. and V.F. registers.
17h to 18!h Two successive waves in H.F. ( - '0016) and ( - '0010). u h to z3h Two successive
waves in H.F. ( ~ 'OOIZ) and ( - '0016): small fluctuations in Dec.

17d Ih to Zh Wave in Dec. ( + 3'). 19h to zoh Wave in Dec. ( - 4').
19d Oh to 4h Fluctuations in Dec., with wave 3h to +h ( + 3'). Zlh to 22h Wave in H.F. ( + '0024): decrease

of Dec. ( - 3').
ZOd 12lh to 13lh Wave in Dec. ~ + 3').. 20d 22-!h to 2I d olh Two successive waves. in R.F. ( - '0014) and

(- '0014)' ZOd z3h to 21 d olh Wave in Dec. steep at commencement ( - I I').
Zld z!h to 4h Wave in Dec. ( + 8'): in H.F. ( + '001 4): in V.F. ( - '0005)' 16~h to 19!h Double wave in

H.F. ( - ·00I2. to + '0012). 18!h to 19!h Wave in Dec. ( - +,). .
ZZd I1 h to ISh Loss of Dec., H.F.,and V.F. registers. :uh to 2.2.h Sharp wave in Dec. ( - 13'): small double

wave in H.F. ( - '0010 to + '0007): small wave in V.F. ( - '0003)'
23d +h to Sh Wave in Dec. ( + f'):. decreaBe of V.F. ( - '0003).
23d I Zh to 24d I 10h See Plate IL

24d 121h to 13lh Wave in Dec. ( + 4'). 16h to 19!h Two successive waves in Dec. ( - 4~) and ( - 5')· 181h
, to 19th Wave in H.F. (+ '0010).
ZSa Ih to 3h Irregular wave in Dec. ( + 6'): wave in R.F. ( + '0016): decrease of V.F. ( - '0005), followed

by fluctuations in Dec. and H.F. till u h, with wave in Dec. 61h to 71h ( + 4'). 13h to 14h Wave in
H.F. ( - '0010): decrease of Dec. ( - 4')' 17h to 18h Wave in H.F. ( - '0012.). 17lh to 19h Wave in
Dec. ( - 8'). 2Ilh to 2Z!h Wave in H.F. ( + '0010). 211h to zJ1h Double wave in Dec. C+ 3' to - 4')·
2.3!h to 24h 'Vave in Dec. ( - 3').
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February z6d Oh to 7h Small fluctuations in Dec. and H.F. 14h to ISh Wave in H.F. ( .... '0010): fluctuations in Dec.
z7dO!h to lih Wave in H.F. ( + ·oon): in Dec. and V.F. small. 16h to 17h Wave in Dec. ( - 3'). ZOh to

21 h Wave in Dec. ( - 4'): in H.F. ( + '0010). 2Zh to z31h Wave in R.F.( +'0010): in Dec. small.
z8d ohto I!h Wave in Dec. ( + 6'), followed till 4h by a double wave ( - 7' to + 9')' Oh to Zh Double-crested

wave in R.F. ( + '0023), followed till 4h by a double wave ( - '00z8 to + '0016). Zh to 3h Wave in
V.F. ( + '0003)' 13h to 17h Loss of Dec. register. 17h to ISh Wave in H.F. ( - ·oou). 19h to 191h
Increase of Dec. ( + 3').

March Id 19h ;0 191h Wave in Dec. ( - 3').
Zd zolh to 211h Wave in Dec. ( - 4'): in H.F. ( + '0010). 201h ~022h Wave in V.F. ( - '0003)'
3d oh to 11h Wave in Dec. ( - 4'): in H.F. ( + '0012): in V.F. small. 3h to Sh Wave in Dec. ( + 4').

16h to 171h Wave in Dec. ( - 3'): in R.F. ( - '0012). 20h to 221h Two successive waves in Dec.
( - 3') and ( - 3'): small fluctuations in R.F.

4d 211h to ZZh Wave in R.F. ( + '0010).

6d u h to 23th Wave in Dec. ( - 9'). 2lih to 22th Double wave in H.F. ( + '0010 to - '0010).
7d Oh to 21h Double wave in Dec. ( - 3' to + 3').Sh to 8ih Long wave in Dec. ( + S'). 6h to 7h Wave in

R.F. ( + '0010). 23h to 24h Wave in V.F. ( + '0003).
7d 12h to 2Id Ilh Loss of Dec. and H.F. registers.

10d 21 h to 22!h Wave in V.F. ( - '0006).

lId Ih to 3h Wave in V.F. ( - '0003). Sh to 6h Wave in V.F. ( - '0003).
IZd 13h to 131h Increase of V.F. ( + '0005).
13d 16!h to 18h Wave in V.F. ( + '0003).
21d 12h to 22d u h See Plate II.
2Zd 191h to 20!h Sharp wave in Dec. ( - 7'): in R.F. small.
23d 21h to 6h Double wave in Dec. ( + 3' to - 3'). 4h to S!h Wave in R.F. ( - '00(0). 71h to 81h Wave

in H.F. ( - '00(0), followed by a decrease till 10h ( - '0030).
z3d 12h to 24d 12h See Plate III.
Z4d Is1h to 161h 'Vave in R.F. (- '0014): decrease of Dec. (- 6'): increase of V.F. ( + '0003)'
zSd 19h to 20h Wave in Dec. ( - 3').
z8d 17h to 18h Wave in R.F. ( - '0012). 20ih to 23h Double-crested wave in Dec. ( - 6').
30d 19h to 20h Wave in Dec. ( - 3').
31d Zlh to z4h Wave in Dec. ( - 4'): in H.F. (+ '0012).

April I d 71h to 8h Sharp wave in Dec. ( + 3'): in R.F. small.
2d 21h to Z2h Wave in Dec. ( - 5'): in R.F. small: increase of V.F. ( + '0003)'
4d 2Zh to z4h Wave in H.F~ with superposed fluctuations ( + '00z8) : fluctuations in Dec: decrease of V.F.

( - '0005)'
Sd 191h to 20!h Wave in Dec. ( - 5'): in H.F. ( - '0010). ZO"h to zzh Wave in R.F. ( - '00(0). Sd 23h

to 6d Ih Two successive waves in Dec. ( - 5') and ( - 3), and in R.F. ( + '00z6) and ( + '0018).
Sd 23h to 6d Oh Wave in V.F. ( - '0003), followed by a decrease till Ih ( - '0003)'

7d Zh to 3h Small wave in Dec. ( + z1'). 3ih to Sh Wave in Dec. ( + 5'), followed by fluctuations in Dec.
and R.F. till 12h. 13h to 2Ih Loss of V.F. register. zoh to 21!h Two successive waves in R.F. ( + '00(0)
and ( + '0010). 20!h to 211h Wave in Dec. ( - 4')" .

8d I h to 2h Wave in Dec. ( + 3'), followed by small fluctuations in Dec. and R.F. till 6h.. 61h to .7h Decrease
of R.F. ( - '0010). 171h to 181h Wave in Dec. ( - 7'): double wave in H.F. ( - '0010 to + '001+).
211h to zz1h Sharp wave in H.F. ( + ·oozo): in V.F. small. Fluctuations in Dec. till 221h, followed by
an increase till 23h ( + 5').

9d ISh to 2Zh Fluctuations in ILF. 181h to 19!h Wave in Dec. ( - 3'). ZO!h to zoth Decrease of Dec.
( - +'). 2Z!h to 2+b Wave in Dec. ( - +'): in H.F. ( + '0016).
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M~y

'IOd O!h'tO' Ih ' Wave in Dec. ( - 3')' 3hto +h' Wave in Dec. ( - 3'). +h to'ShSmaJLfluctuations in Dec. and
R.F. 16h to I7h Wave in R.F. ( - '0014')' followed till 19~h by two smaller waves. 16!h to ISh Wave
in Dec. ('-5').';nh:to 2i3h"Wavein Dec.(~-S~).. Z:zh to lZ3h Wave in HlF. ( + ·oozo). 10d Z3h to
lId zh Double wave in Dec. ( - 5' to + S'): in H.F.,mna11.

lId l!h to zh Decrease of V.F. ( - '000+). Small fluctuations in Dec. 'arid 'H.]'. till 9'h. 'n!h to"1 3h Wave in
H.~"'. ( - '0016). 19th to ZO!h Wave i.n Dec. ( - 5'): ion II.iF. «+"ooI:6)..::a:zh:to 1'3h"Double-crested
wave in R.F. ( + '0010): small fluctuations in Dec.

',}·Zd l+!h toIS:!hW..av.e in H~F. ( - '001'0): decJ:lease of Dec. (-'3'). 18h:to 19h'Wave'm Dec. ( - 6'): small
fluctuations in R.F. Iz·.~h to z3~h1\Vav;e,in'H.F.) (+ ·.oQIO).

,L+d.Uh to"~3h W;ave inH.¥.·.( +·oou). l+d zzh"io rsdolh Prolonged',wave,in Dec. (_+').

17d 16!h to 16!h Increase of R.F. (+"0011). '17th·to I9h 'DottbleWRvein H;F. ( + 'oozo to - '0016).
,.:r:8h,to;J9h DeellMse of Dec. (- 6').,zlh/to'z3WavecinDec; (-1'): d<J1lble:wa~einlIiF.(+ '0010
,.to -~OOi01'

lSdi6~~ to:8'hWiave in'!H..F. (- - ~0010): increase of Dec. (+ 6').
18d n h to 19d I2h See Plate III.

'19d nih tOl3h SharP wave in H:F. (- ·ooz4-). IS!h'to l,Jh'Wave in'Dec. (- 8'): in H.F. (- '0016).
171h'i;0 fSh Decrease 6f'Dec. ( - 12'), 'followed tilt 19!h by a serrated wave ( + 4-'). 17!h to 19h Double
wave in H.F. ( - '0016 to+ '0018), followed by small fluctuations in Dec. and H.F.tillzo!h. ZO!h to
l23h :;Wave in V.F. ( - ·.0006).20!htoZl-!'h'BhaTp wave inn.F. ( + '001+). Zlh to z3hWave in Dec.
( - 7'). 19d 23!h to zod O!h Double wave in Dec. ( + 3' to - 3'): wave inH;F. ( + ·OOIS).

ZOd 'O!h to i,h :Wavein n;'F.' (.+ '0010): small fluctuations in'Dec. and'H:F. 'till 4-h• 4-h to (jh 'Wave in H.F.
(,+ ·00t6). 4-~h:,to 6h Wave in Dec. (+ 4-'). 17ft to ISh Wave in R.F. (- ·OOlb). 20!h to Z2h '\Vave
in R.F. with superposed :ftuctua;tions (+ '00)10): small fluctllationsin Dec.

,Z3d 13h ,to I9hJf1uetlllationsoin R.F. I7h ,to 1'9h Wave in V.ill'. ( + ··0003).I·gh,J;0 19h Wave in:Dec. ( - 4-').

,2fd:.I8ih oo!zzh!FI'Uctuations in H.F. (±"ooIo).nh to 22!h 'Fwo successive waves irinec. ( - 3') and ( - 3'),
'f-allowed ti11~z4-h by;-a doubie wave (-- +'.to+"i). "'zzh'toz4hTwo'8uccessive'wavesin R.F. (+ ·ooz+)

"trod '(+"·0016). 2Zh tO z3h'WlWe in V.F. (- '0004-)'

z5d Oh to I h Wave in Dec. ( + 4-'). Oh to zh Wave in R.F. ( + '0010). O!h to 6h 'Prolonged wave in V.F.
( - '0004-). Ih to 3h Wave in Dec. ( - 6'). 3h to '4-h Wave in H.F. ( - '0010). Sh to gh Small
fluctuations in Dec. and R.F.

26d Z2h to 23h Wave in Dec. ( - 3'): in R.F. small.

28d zzh to 23h Decrease of Dec. ( - +'): small waves in H.F. and V.F.

z9d 14-h to ISh Wave in R.F. ( - '0012). I6h to 17!h Two successive waves in R.F. ( - 'ooIo)and ( - '0014)'
l'Shto '21hIioss of (V.F. register. I9!h to :nh ~Wave in nec. (- 7'): two successive waves in 'R~F.

'( - 'OOi +): and' ( - '0010).

30d Sh to 7h Wave in R.F. ( - '0020). 6h to Sh Wave 'in Dec. ( + 6'). I2h to 13h Wave in R.F. ( + '0010),
fal1ow'~d 'trn T7h.bysmtill fluctuations.

Id I2.h to l.d l.zh See Plate III.

'3dJ~h ...to. 9"~h LQs&,M Dec.'tand lI.F. "registers.
3d I2h'tof4-d:Uh;·SeelFluterPr•

.,+d!:l;8h to lI9h "WtaV'el'll Dec.i (- -+'). II''8h\·toI9fh Double '",'ave in H.F. (-- 'ooro to+ '00'10).

5d Sh to 9h Prolonged wave in Dec. with superposed 'fluctuations ( + 15'). 6h to Sih Wave in R.F. with
"llupe:rpt>lled"fluctuatikJ.ms (- -"lD0'36). 7h to?Sh,SmaJLfiuu1;uations in V:F. '9lh to Izh~arp'wave in R.F.
(-·~004-Q). LI0lhito ,;tJ-iJqWave:in iDec. (- +.4-'). 13h to J'Sh 'Two successive waves in R.F. (- '0012)
and (- '0016). 13ih·OO Ifih Detrease'6fDec.'(·- 5'). 16!h to 17h 'Sharp''W9:ve in R.F. (+ '0010):
jn:.Dec.small. 5d '23!ih.to 6Ih ,W&ve in"Dec. (+ i).: ~smallfiucblD.ations i'IllH..ffi'. :d~ease of V.F.
( - '000+). ,

7d I I!h to I+h Wave in R.F. ( - '0016). 18lh to ZOh FluctwWOIlS in Dec. andfHEF.
8d 6h to 9h Prolonged wave in Dec. ( - 4-'). 20!h to 2,2,h WavG,mDec. (-,6'),::in R.F. (,+ "O~20): in V.F.

( - '009.3)'
'Ud;:Iq!h..tOl.I I h Shn~'P wal'lain'H.F. ( + 'OOilQ) :.:inDec~small. ,I3b .to,17h'Fluetubions:in R.F. 17!h to 19h

Double-cresteJ wave in Dec. ( - 6'): in R.F. -( + '0014-,)' 19!h to 21h DO\1lble-.wave, in R.F. ( - '0010
to + '0016). zoh to z I!h Double-crested wave in Dec., (-IO~). U.!.h t02I.ih Sharp de.cl-ease of H.F.
( - '0018). z3h to z+h Wave ill Dec. ( - +'): smalraouble wave infI:F., and small wave in V.F.

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1899. D
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1899.

May

June

MAGNETIC DISTURBANCES

Iz,d O!h to I!h Sharp wave in· Dec. (- S'): in R.F. small. 2!h to 4h Wave in Dec. ( - 3'): in R.F.
( -·oon).

15d O!h Sharp increase of R.F. ( + '00 I 0): in Dec. small. 2h to Sh Double wave in Dec. ( + 4' to - 5'). 2!h
to 3h Decrease of V.F. ( - '0004)'

ISd n h to 16d n h See Plate IV.
16d 19~h to 20!h "''"ave in Dec. ( - 3'): in H.F. ( + '0016).

17d S!h to 6!h Wave in Dec. ( + 3'): in R.F. ( - '0010). 7h to 9h Loss of Dec., R.F., and V.F. registers.
14th to I Sh Decrease of Dec. ( - 4'). IT!h to I Sih Wave in Dec. ( - 3'): in R.F. ( + '0010). 21 h to
22 "Tave in Dec. ( - S'). 21!h to 22h Wave in R.F. ( + '0010).

19d Oh to Ih Wave in Dec. ( + 3'): in R.F. small: small decrease of V.F. 19!h to 20h Small wave in R.F.
19!h to 21 h Wave in Dec. steep at commencement ( - 5').

20d 2h to 3h Wave in R.F. ( - ·oon). 2h to 4h Wave in Dec. ( + 5'). 13h to 15h Wave in R.F. ( - '0014)'
I sth to 16h Sharp wave in R.F. ( + '0010): in Dec. small. 18h to 20h Fluotuations in R.F. (± '0010).
IS to 21 h Prolonged wave in Dec. ( - 7'). 20d 23h to u d Ih Wave in Dec. ( + 3'): in R.F. ( + '0010):
in V. F. small.

22d
I

h to 2
h Wave in Dec. ( + 3'): slight decrease of V.F. lP to Sh Wave in Dec. ( + 3'), followed by small

fluctuations till 7h• 16h to 17!h Wave in R.F. with small superposed fluctuations ( - '0010): decrease
of Dec. ( - 4'). 20!h to 2Ii h Decrease of Dec. ( - 4').

23d O!h to lih Wave in Dec. ( - 3'). 2!h to 3h Increase of Dec. ( + 4'). 20h to 20!h Sharp wave in R.F.
( - '0016). .

26d 13h to 16h Double wave in R.F. ( + '002S to - '0020), followed by tluctuations till' 'Zoh. 20h to u h

W'ave in Dec. ( - 3'): decrease of R.F. ( - ·oon). 26d 23h to 27d o!h Wave in Dec. ( - 4').

27d Ih to 3!h Long double-crested wave in Dec. ( - 4'): small wave in V.F. -
31dOh to 4h Fluctuations in R.F. 8!h to 9!h Wave in R.F. ( - '0014): increase of Dec. ( + 10'). u h to

19h Fluctuations in R.F. (± '0010), and ~mall fluctuations in Dec. and V.F. 19h to 20h Double wave
in R.F. ( + '0010 to - '0009)' 20!h to 21!h Wave in Dec. ( - 4'): in R.F. ( - '0016). 21!h to 23h

Small fluctuations in R.F. May 31d 23h to June Id O!h Wave in R.F. ( - '0016): double wave in Dec.
( - 4' to + 4')·

Id Oh to 3h Wave in V.F. ( - ·oooS). 0lh to Ih Wavein Dec. ( + 4'): decrease of R.F. ( - '0028). I 5h to
16h Wave in R.F. ( + '0010). 22 to 24h Loss of V.F. register. I d 23!h. to 2d I!h Double-crested
wave in lJec. ( + 3'): in R.F. small.

zd oh to 9h Loss of V.F. register. 8h to 10!h Wave in E.F. ('- '0020), followed till n b by a smaller wave
( - '0010). 14h to I Sh Wave in R.F. ( - '0014), followed by fluctuations till 23h : small fluctuations in
Dec.

3d Ih to 2h Wave in Dec. ( + 3'): in R.F. and V.F. small. 'lIh to ISh Loss of Dec., R.F., and V.F. registers.
4d oh to zh Two successive waves in Dec. ( + 4') and ( + 4'): in V.F. small. II h to 24h Small fluctuations

in Dec., R.F., and V.F.
10d 14!h to IS!h Wave in R.F. ( - 'oon): in Dec. small.
I Id oh to Ih Wave in Dec. ( + 4'): in R.F. small: decrease of V.F. ( - '0004)' Sh to Sh Small fluctuations in

Dec., R.F., and V.F. n!h to 16h Three successive waves in R.F. ( + '0014), ( + '0030), ~nd ( + '0026),
followed till 17h by small fluctuations: small fluctuations throughout in Dec. and V.F.

u d 14h to ZI h Fluctuations in Dec. and R.F., with wave in R.F. 19h to 21 h ( + '0016). 22!h to z3!h Sharp
wave in R.F. ( + 'oou): small fluctuations in Dec.

13d 4!h to 7th Prolonged wave in Dec. ( + S'). Sh to 6!h Wave in R.F. (+ '0012). 14h to ISh Wave in
R.F. ( + '0010). 16h to ISh Wave in R.F. with superposed fluc~uations (+ '0010). 17!h to 18h

Decrease of Dec. ( - 3'). 22th t9 23!h Wave in R.F. ( + '0010).
[14d O!h to I!h Wave in Dec. ( - 3') : in R.F. small. 6h to u h Loss of V.F. register. 10th to II b Sharp wave

in E.F. ( - '0010). ISh to 16h "rave in R.F. (~·0010).
ISd 14h to 16b Loss of V.F. register.
16d 17h to 21 h Loss of V.F. register.
18d Oh to Il h Loss of V.F. register. 14b to 14!h Increase of R.F. ( + '0010), followed by small fluctuations till

2.3h. 16h to 17h and 21 h to 21th Small waves in Dec. ( - 3') and ( - z!'). 2.3bto 24h Wave in R.F.
(+ '0010)..

19d n h to %Id u h Loss of V.F. register.
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1899.

June

July

August

2Zd JIh to ISh Loss of Dec. and H.F. registers, and 2Zd IIh to Z3" IIh Loss of V.F. register.
1.7d Sh to IIh Fluctuations in Dec., H.F., and V.F. IIh to ISh Loss of Dec., H.F., and V'.F. registers.
28d oh to u h Loss of V.F. register. 3ih to Sh Double wave in Dec. ( - 3' to + 3'). Sh to loh Small fluctua

tions in Dec. and H.E.
1.8d u h,to 30d IZh See Plate V.
30d u h to 13h Wave in H.F. ( + '0012).

Zd oih to lih Wave in Dec. ( + 3'), followed by small fluctuations in Dec. and H.F. t~ll )h. Sth to 7h Wave
in H.F. ( + '0010). 9h to 10h Wave in Dec. ( + 3'). 16h to 17ih Wave in H.F. ( + '0016). 19h to ZOh
Double-crested wave in Dec. ( - 6'): sharp wave in H.F. ( +'0036), followed by fluctuations till z4h.

3d Oh to 2h Two successive waves in Dec. ( + 3') and ( + 4'): ·fluctuations in R.F. Ih to 3h Wave in V.F.
( - '0003)·

3d u h to +d u h See Plate VI.
4d 14h to I Sh Wave in H.F. ( + '0010), followed by fluctuations till ZOh. zzh to 23h Two successive waves in

H.F. ( + '0010) and ( + ·0010).
Sd Sh to 7h Small fluctuations in Dec.
6d 3ih to Sh Wave in Dec. ( + 3'), followed by small fluctuations in Dec. and H.F. till 6h• 16h to 19h Three

successive waves in H.F. (the first being double-crested) ( + '003+), ( +'001.0), and ( + '0016). 19th to
u h Wave in H.F. with superposed fluctuations ( + 'OOIZ), followed by fluctuations till Z3h : fluctuations
throughout in Dec.

7d Oh to Olh Sharp wave in R.F. ( + '0014.): in Dec. small; followed till 2h by small fluctuations in Dec. and
H.F. u h to 17h Loss of Dec. register. 14h to I Sh Wave in H.F. ( + '0010). 19h to 1.0h Wave in Dec.
( + 3'): in H.F. ( + ·OOIZ). u h to 2Zh Wave in Dec. ( + 3'). 23h to 23ih Wave in H.F. ( - '0010).
7d 23h to Sd oih 'Vave in Dec. ( - 6').

8d ~ih to 6h Wave in H.F. (-'0014)' Sh to 6ih Wave in Dec. ( + 7'). IIh to 13h Two successive waves
in H.F. ( - '0010) and ( - '0010). 14h to Isih Wave in H.F. with superposed fluctuations ( - '0014)'
22th to 23!h Wave in R.F. ( + '0010).

10d 12!h to 13h Wave in H.F. ( - '0010). 13!h to I+th Wave in H.F. ( - '0010). 17th to 19h Wave in
H.F. with superposed fluctuations ( - '0010)~ 22h to 23ih Wave in Dec. ( - S'): in H.F. ( + '0014).

lId I h to +h Double wave in Dec. ( - 3' to + 3'): in H.F. and V.F. small. 14h to 14!h Sharp wave in H.F.
( - '0016), followed by fluctuations till 17h. 17!h to 18th Wave in H.F. ( - '0014)' uhto 23h Double
wave in Dec. ( + 3' to - S'). Double-crested wave in H.F. ( + ·00Z2). 21th to 22h Decrease of V.F.
( - '0005)·

12d Ith to 2!h Wave in Dec. ( + 3'). 13h to 13!h and ISh to 16h Waves in H.F. ( - '0010) and ( - '0012).
13d IS!h to 19!h Wave in H.F. ( - '0010): in V.F. small: decrease of Dec. ( - 3').
17d Oh to Ih Wave in Dec. ( + 3'): small decrease of V.F.
2Sd Oh to Ih Wave in Dec. ( + 4'): in H.F. small: decrease of V.F. (- '0003). 7ih to 9h Double wave in

Dec. ( -4' to + 3'): wave in H.F. ( - '0010): in V.F. small. 14h to ISh Wave in H.F. ( + '0018).
ISh to 19h Wave in H.F. ( + '0012). ISth to 19th Wave in Dec. ( - 4'). .

26d Ih to 3h Wave in Dec. ( - 5'), followed bv smaller wave till 4h ( - 3').
1.7d I sih to 16h Wave in H.F. ( - '0010).

3d 3h to 10h Fluctuations in Dec. and H.F. 6h to 10h Fluctuations in V.F. lolh to u h Two successive
waves in H.F. ( + '0016) and ( + '0016). 14th to ISh Wave in H.F. ( - '0010), followed till 17h by a
double wave with superposed fluctuations ( + ·OO1.S to - '001.0). ISh to 20h Two successive waves in
H.F. ( + '0014) and ( + '0011.). 19th to ZOh Decrease of Dec. ( - 4'). Z2h to 23h Wave in Dec.
( + 4'): in H.F. ( - '0010): decrease of V.F. (- '0005). 3d 23h to 40d Ih Wave in Dec. ( - S'):
small fluctuations in H.F.

4d I h to I!h Wave in Dec. ( - 3'): in H.F. small. 3h to 4o!h Wave in Dec. ( - S'): in H.F. ( - '0011.). Sh to
9h Small fluctuations in Dec., H.F., and V.F. 9ih to u h Three successive sharp waves in H.F. ( - ·0010),
( - '0016), and (- ·oozo). 13*h to I4o!h TWG successive sharp waves in H.F. ( - '00I0) and ( - '00 I +).
l4-hto I Sh Wave in Dec. ( - 3): in V.F. small. 20lh to Zllh Double wave in Dec. ( - 8' to + 4o'):
in H.F. ( - '0010 to + '001.0): wave inV.F. ( + '000+).



1899.

August

September

Sd Oh to Z~ Wa.ve·:ia D.ec~, (+8'). airh to. zP 'Va.ve in.R.F.. (+,'00.14):, inJ.';l.E. ( - "0004;): ISb to 19J!Pt
Wave.iIL H.F. ( + '001.0). 18ih to 20h Wav,e in Dec. ( - 6')~. 22h to 21~ Wa·v& in H~.. ( + ·oolf)·
Sd 23h to 6d 2h' Two successive waves in Dec. (.+ 3') and' ( + f'),: in H:'F:'( '+ '0010) and ( + ·oolf).

6l:l I h to zh Wave in V:F: ( - '0003). fh tf) Sh Decrease of Dec. ( - f'). If!h to I'Sh Shal'p wave in H.F.
( + '0010): in Dec. small. 16h to 17h Wave in R.F. ( - '0010): in nee. smalL Zlh to 23h Two
successive waves in Dec. ( - 3') and ( - f'). ZI!h to 23~h Two successive waves in E:~F'(+ 'oolf)
and ( + '0010).

7d 6h to 8h Wave in H.F. ( - '0012), followed till I Sh by small fluctuations in Dec., H.F., and V.F.
8d 16ih Sharp wave in H.F. ( + 'oolf): in Dec. and V.F. small. 231h to 2fh Wave in Dec. C+ S'): in

V.F. small. 8d 23ih to 9d 2h Prolonged wave in R.F. ( + '0010).
10d I2h to 16h Loss ofDec., H.F., and V.F. registers.
lId loh tol Sh. L()SS'of' Dec:, R.F'., and-V.F. regigters~

Ifd 31h to fih Wave in Dec. c+ 3').. 18,h to 19!h Wav;e iuDec. ( - 3'): in'R.F: small.
17d 7!h to 8h Increase of Dec. ( + 4-'). 8ih to 9h Decrease of V.F. ( - ·ooof)·
20d 12!h to 13h Wave in H.F. ( + '0020) : in Dl'c. small, followed by a double wave in, H.F. -till ISh ( + '0020

to - '0020). Is!h to 16h Wave in H.F. ( - '0016). 17h to ISh Wave in H.E. ( -'0012): in Dec.
small. 22h to 2fh Prolonged wave in Dec. ( - 7').

2Id Oh to zh Two successive waves in Dec. ( - 3') and ( - 3'). 2h to fh Wave in. H~F. (+-'0020). z!h to
3!h Wave in Dec. ( + 5'). 3h. to f!h Wave in V.F. ( - '0003)' 13h to 16h Two successive double
waves in H.F. ( + '0010 to - '0010) and ( - '0010 to + '0010): fluctuations' in' Dec. 113h to 181h
Wave: in H'.F~ ( + '0010),. followed. by a"smallell wave. 18h. to 19~1;I.· DOllble~crested wave in Dec.
( - 5:).. 2Id 21th t022d o!},1 Wave,in'.Deo. ( +.7'): in.H~F. (+'00.18:): decJ'ease,~LV.F. ( - '0007)·

2'2,d 31h.. tOf!P Wave in H.F; (-·oolf). Sh to 6h Decrease~ of Dec. (-S'). 10h to II h Wave in H.F.
( - '0010). 17!h to 181h Wave in H.F.( + '0010): in Dec. ( - 3').

27d, Ifh;tOl8h Loss:of Dec; andH'.F. registers. 22h ta 23ih Double wave'in HJ~\ ( -~'0016)to,+ '0016):
in Dec.. and V.F. small.

28d 12h to 2fh Fluctuations in H.F.
29d Ih to 17h Small fluctuations in Dec., H.F., and.V.F. 18h to 18!h Sharp wave in H.K ( -'oolf) : in Dec.

small. 2C;>!~ to n!h Two successive waves in.Dec.. ( - 4') an.d ( - f'): wavein H.F~ (+'0036). Zl h to
2zkh Wave in V:F. ( - '0003)'

30d I!~ to z!h Wave in Dec. ( + 4'), follo.wed by fluctuations in Dec. and H.F. till·16h. 16ih to, 171h Wave
in H-.F. ( + '00.16). 20h to 21!h Two'succes&yewavesin Dec. ( - f') and ( - 8'), followed till 23kh by
a double-crested wave ( .- 8'). 21h to 211h Sharp wave in V.F. ( + '0003)' Zl h to 2fh Double wave in
H;F. ( +"'0022 to -. '0014).

31d Oh to IhWa;ve in Dec. ( -·f'): in H.F. (-·oOIf).. 2h to 3!h Double wave in. Dec., ( + 3' to - 3')·
2!h to 3!hDecrease of H.F~ ( - ·oOlf). 71h to 9h Wave in H.F. ( - ·00z.8). 17h to ISh Wave in
H.F. ( + '0010). 18!h to 19ih Wave in H.F. ( + '0026): small fluctuations in Dec. z3 b to 2fh Wave
in Dee. ( - f'): in H.F: ( + '0(20): decrease~ofV;F. ( - ·ooof).

Id Ih to 3h Two successive waves in Dec. ( + 5') and ( + 7'): two small waves in H.F:': decrease of V.F.
( - '0003). 3h to 4h 'Wave in H.F. ( + '0010). 9h to lIh Wave in' H:F. ( - ·OO20}~. I2.Q to 13!h
Wave in H.F. ( - '0016). ISh to 18h Prolonged wave in Dec. ( - 4'): fluctuations in H.F. 19!h to 22h

Wave in H.F. ( + '0014) with superposed fluctuations.
zd olh to Ih Decrease of V.F. ( - '0003). olh to I!h Wave in Dec. ( + S'). o!h t? 2h Wave .in H.F.

( + '0012). ISh to 161h Wave in H.F. (+ ·oOlf). 17!h to 19h Two succeSSIve waves 1ll H.F.
( + '0010) and ( + 'oOIf): wave in Dec. ( - 5'). ZZh to z3!h Wave in Dec. ( - 3'): small fluctuations.
in H.F:j

3d oh to 3h Prolonged dQuble wave in Dec4-( - 3' to + 3'),Jollowed.ti1l4!h by.wave ( + ff), 3h to fh W~ve
inH.F. ( - '0010): in V.¥: small. 6h to 9~ SmalUluctuations.in Dec.., H.F.,aud V.F. It5 h to 18h ActIve
fluctuatioIlB in H.F. 18h to 19h Wave in., Dec. ( - 6~): dauble..wave ,in,.R.F. ( -.'0010 to +'0010):
small wave in V.F.

fd..Sh to 6h Wave. in II.F. .( - '001.0): smaJ.1Jiuctuations in Deo~. 18h to. 19~ Wa:vejIl. H.F.. (.+ '0010):
small' d6uble-cr~sted' waye in. Dec...

940~ to.2~ W.a!e'in ;Dec. ( t 3!) :.smalldeereaa8loffuF•. I sl~ to.I6t9W-a~!i.w;Hilli\( -·<!l01:». I81h ~o
19~ Wave In.Deol'( - ·3 )': small WJure in.JI.F. (+ ~0008). 9J 22,+h to IQ)~'lh TWQlSllceessivewaves III

H.F. ( + 'oolf) and ( + '0010).
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Sepfieclbe.t,IOd 1\1 t(j) 2h 'Va,va- in Dec. C+ s~}., 15.1h to 161h Wave.iIlt H.F. ( + ·OQIO).
Il d 2Zli to 2'~b. Waft in.f.EF. ( + ·OOIO).
u d 18h to Zl h Loss of H.F. register. 211h to 2Z!h Wave in Dec. ( -'J'): ill R.~~. (+ '00.10)..
13~ 4-h. t~16/tI'Slnal:l. flU'ctnations:iJa::Dec. aM,Hrlf.
ISd 7h to IIh Small fluctuations in Dec. and H.F. ISb to 16h vVave' in a.F. (+ '(012). Small wave in Dec.

( -' 3'0. 19h to 20~ Wave in Dee. (- 3'): in R.E. ( - '0010). ISd 23h to 16d oth Wave in Dec.
( + 4-'): fluctuations in H.F.: decrease of V.F. ( - '0003)·

lid" 14'-h to. IS? 'Wave·,irfi.H.F. (-'0010). 20th to, 2'1;h Shar,p; wave in H.F. ( + '002'6). zokh tQ\24-h Three
successivewaves.in Dec. (- 3'), (- 4-'), and- (-'4-') .. ~Ih to 23h Small double wave in V.F.

18d 4-th to 7th Prolonged wave in Dec. ( + 7'). 6h to 7th Wave in H:F. (+ '0012): decrease of V.F.
( - '0003). 12}h to 13th Wave in H.F. ( - '0016). 17h to 18h vYave in Dec. (- 4-'): in H.F.
( - '0018). 18 23h to I9d Ih Decrease of V.F. ( - ·oooS). .

I9d Oh to 2h Wave in Dec. ( - S'): decrease of H.F. ( - 0012). 3ih to sih Wave in D~c. ( + 4-'). 13h to
14-h Wave in H.F. ( - '0014-). ISh to 16h Decrease of Dec. ( - 5'). 19h to 20h Wave in Dec. ( - 3'):
fluctuations in H .F.

23d 1211 t024-d I2h Loss of V.F'. register.
z3d I8ih to 191h Wave in Dec. ( - 3') : in H.F. small. 22!h to 23th Wave in Dec. ( + f'): in H.F. ( + '0020).
2·+d ob. to 2 h Wave.in Dee, C+'4-')., l!h toz.!p- Small WR-qe in H.F: 3h to 4-h Wave in Dec~ ( + i).
2Sd 2Sh to' '26li'.'oh. Ffuctuations·iU"Dee: and H.F.
26d ob to 27d oh See Plate VI.

27d 2h to Sh Prolonged wave in Dec: with superposed fluctuations ( + 8'). 2h to 8h Three suecessive waves in
H.F. with superposed fluctuations ( - '0018), ( - '0014-), and ( - ·001O). 8h to 16h Small fluctuations in
H.F. 16h to I7!h Double wave in 'HJ~F~ ( - '0014- to + ·00I2). 16!h to 17th Wave in Dec. ( - 9')'
20h to Zlh. \VlWe'inr.Dee. (-8"). ZlD~ to 22'ih Two suc.cessive waves,in H.F. (the first being double-crested)
(+ '0020) and.( + ·0010}. 214 to'2-3h Fluctuations iLJ.~Dec.

28d 14-l;t tO~I4-ih Wave in H.E. (- ·OOIZ)., I6h, Decrease of Dec. ( - 4-~)' 17!h to I8!~ Double..crested wave
in H.F. ( + ·OOI~., 22~ to 24~ Double wa'\te in. Dec. ( - 3~ to, + +',): two suaeessiye waves in H.F.
(+ '0014-) and (+ '0012). 23h to 24-h Decrease of V.F. (- '0003).

29d ISh to 16h. Wave in Dec. ( - 6'): in H.F. ( - '0012). 29d 23h to 30d Ih Wave in Dec. ( + 6'): small
double wave in H.F.

30dl'lh to 3h Wave in ])ec; (+ S'): in H.F~ ( - '0014). 17h to 17!h Wave in Dec. ( - 3'): in R.F. small.
22h to 23h Wave in H.F. ( + 'OO'IO): small fluctuations in Dec.

October Id Oh to 2h Small fluctuations in Dec. and H.F. 22h to 23b Wave'in H.F: ( + '0010).
4-d I7h to'2<Yfh,;Wa~e iIrDec. with superposed fluctuations ( - 4-'): in' H.F: ( - '0016)~ 22!h toZS!h Wave

in H.F. ( + '0010): in Dec. small.

5d 20h to 21 h Wave in Dec. ( - 6'): fluctuations in H.F. till 22h. 22!h to 23!h Wave in Dec. (+ 3'):
in H.F. ( + '0012). .

6d lih to 3!h Double wave in Dec. ( + 3' to - 3'). 2h to Sh Prolonged wave in H.F. ( + '0026). 2!h to 3h
Decrease of V.F. (- '0005). 7h to 7ih Decrease of H.F. ( - '0010). 7ih to 8ih Increase of Dec.
(.+ S'). 18!h to 19tP Wave in Dec. (- 5'). 19h to 20h Wa;ve in H.F. (+'0012). 20ih to 2~~Wa"'
ilL-Dec. ( - 7') ,: in R.F. ( +, '0024:): decrease ofV.F. ( -"'00(3),

7d 19h to 20h Wave in Dec. ( - 4-'): in H.F. ( + '0010).
ISd 9!htOI(l)h Decrease of/:H.F~< - '0014-). ISb to 16ih Wave'in R.F. (- '0010). I5!~ to 16!b Wave in

Dec. ( - 3'). 20h to 21 h Wave in H.F. ( + ·0010). 20h tOZl!h Double.:.crested wave,in Dec. ( - 7').
l€id;o!h,to l!h 'YaveiJ1l;Dec. ( + S'). o!4 to 3th Prolonged ,wave inB.F. (+'0014-). lib to 2h 'Decrease of

V.F. ( - ·0004-). .

I7d Ib to 3h Wave in H.F. ( - '0012). Iih to 3b Wave in Deco\( + 5'). 15!h to 18h WaTe in' Dec. ( - 6'):
fluctuations.in,.H.F•. 22th. to· 23ift Wave in, lLF. (+·OOIQ). 17d 23!h to lid o~~Wave in Dec.
( + 3'): in H.F. small.

I8d 16h to I7h Wave in Dec. ( - 3'): in H.F. small.
J9d 21h to 22h Wave in Dec. ( - 3').
u d 21 h to 23h Small fluctuations in Dec. and H.F.



(xxx)

1899.

October

November

December

MAGNETIC DrSTURBANCER

Z2d lih to 3h Wave in Dec. ( + 3'): in H.F. small. 12h to I4.h Fluctuations in Dec. and H.F. zzd zzih to
z3d I!h Two successive waves in Dec. ( - 4') and ( - 4'). 22d 23h to 23d Ih Wave in H.F. ( + '0010).

z3 d 12h to 24d 12h See Plate VI.
24d I8ih to ZO-!h Two successive waves in H.F. ( + '00 I6) and ( + '0012). 18ih to 2Ii h Three successive waves

in Dec. ( - 6'), ( - 7'), and ( - 3').
ZSd 18h to ZOh Small fluctuations in Dec. and H.F. Zlh to U-!h Wave in H.F. ( + '0014): small $louble wave

in Dec.: decrease of V.F. ( - '0003).
z6d Oh to Ih Wave in Dec. ( + 3'). 21 h to 22h Wave in Dec. ( - 3'). 21!h,to z3h Wave in H.F. (+ '0016).
z7d 17h to I8h Wave in Dec. ( - 3'): in H.F. small. ZOh to U!h Wave in Dec. with superposed fluctuations

( - 5'): wave in H.F. ( + '0016).

3d I8!h to I9-!h Wave in Dec. ( - 3'): small double wave in H.F. ( + '0010 to - '0008). 23ih to 24-h
Increase of Dec. ( + 4-'). ,

4-d Oh to I!h Wave in H.F. ( + '0016): small decrease of V.F. 3h to 4-h Wave in Dec. ( - 3'). 20!h to 23!h
Two successive waves in Dec. (- 10') and ( - 3'). ZZh to Z2!h Sharp wave in H.F. (+ '0016) :
decrease of V.F. ( - '0003).

Sd lih to 3h 'Vave in Dec. ( + 3'): in H.F. small 4-ih to 6!h Shallow wave in Dec. ( + 3'). zzih to z3h
Wave in H.F. ( + '0010). -

6d ZZ!h to 23!h Wave in H.F. ( + '0014-): in Dec. small.
7d 12h to I Sh Loss of Dec., H.F., and V.F. registers. 19!h to ZOh Small wave in Dec.

lId 21ih to Z3!h Wave in H.F. ( + '0024-)' lid Z2h to 12d Ilh Prolonged wave in Dec. ( - 4-').
12d 18h to 19h Wave in Dec. ( - 3'). 18h to 20h Double-crested wave in H.F. ( - '0010). ad zzih to

13d o-!h Double wave in Dec. ( + 5' to - 3'): wave in H.F. ( + '0016): decrease of V.F. ( - '0004-)'
13d zoh to ZO~h 'Wave in Dec. ( - 3').
ISd 21!h to 23h Wave in Dec. ( - 3').
19d 7-!h to 10h Prolonged wave in H.F. ( + '0012). 16!h to 18h Wave in Dec. ( - 3'): in H.F. ( - '0010).

ZI!h to zz!h Wave in Dec. ( - 8'): in H.F. ( + ·oozo).
Z2d 8h to 13h Small fluctuations in Dec. and H.F. 13h to 14-ih Double-crested wave in H.F. ( - 'oozo): 13ih

to 14-h Wave in Dec. ( + 5'). zoh to 21 h Wave in H.F. ( + '0016). 20h to 22h Serrated wave in DeQ.
sharp at commencement ( - I I'). zzd 21 h to z3d Ilh Loss of V.F. register.

z3d zh to 3lh Wave in Dec (+ 7'). 10th to IIih Wave in Dec. ( + 4-'). 18!h to 19ih Wave in Dec. ( - 8'):
in H.F. ( + '0016). Zl!h to z3h Wave in Dec. ( - 9'): in H.F. ( + '0014).

z4-d 21 h to 2Zh Wave in Dec. ( - 4-'): in H.F. ( + '0014-)'
z6d Zh to 3!h Wave in Dec. ( + 3').
30d Zlh to 2Zh Wave in Dec. ( - 3'): in H.F. small. zzh to z3h Wave in H.F. (+ '0010).

Id Zh to 3h Wave in Dec. ( + 3'): in H.F. small. ISh to 16h Wave in H.F. ( - '0010). 17h to 17ih Wave
in H.F. ( - '0016). 17h to 18th Wave in Dec. ( - 4-'). 20h to 2Zh lflat-crested wave in Dec. ( - 4-').
u h to Z2h Wave in H.F. ( - '0010).

Zd 12h to 13h Wave in H.F. ( - '0016): in Dec. small. 18!h to zoh Two successive waves in Dec. ( - 4')
and ( - +'): wave in H.F. ( + '0018).

3u Olh to Ih Increase of Dec. ( + 4-'). oih to lih Wave in H.F. ( + '0010). 19h to ZOh Wave in Dec.
( - 9'): double wave in H.F. ( - '0010 to + '0010). ,

4-d 18h to 18ih Wave in Dec. ( - 3').
7d ZZh to z3ih Double wave in H.F. ( - '0010 to + '0010). zzih to z3h Decrease of Dec. ( - 3').
8d I Sh to 19h Small fluctuations in Dec. and H.F.

10d I!h to Zh Wave in Dec. ( + 3').
u d 4-h to Sh Wave in Dec. ( + 3'): increase of H.F. ( + '0010).
17d ZIh to ZZh Wave in Dec. ( - 5').



• AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (xxxi)

I'
!

1899'
December 18d 13h to 17h Loss of Dec., H.F.,and V.F. registers. 19h to 21ih Three successive waves in Dec. ( - 3'),

( - 8'), and ( - 7'). 19ih to 20ih Sharp wave in H.F. ( + '0040), followed till z3h by a long shallow
wave ( + '0012). 20h to 21 h Wave in V.F. ( - '0003).

19d Oh to Ih Wave in Dec. ( + 6'): in H.F. ( + '0012). Zh to 4h Double wave in Dec. ( - 5' to + 4'): small
fluctuations inH.F. zih to 3h Wave in V.F. ( + '0003). 9!h to loih Wave in Dec. ( + 3'). 16ih
tOl7!h Wave in Dec. (- 6'): in H.F. ( + '0012). 18h to 21 h Fluctuations in Dec. and R.F. 21 h to
22h Flat-crested wave in Dec. ( - 6'). 21ih to 2Zh Wave in R.F. ( + ·oozo). 2Zh to 23!h Wave in
Dec. ( - 5'): in V.F. ( - '0003). z3h to 24h Wave in R.F. ( - '0010).

20d I 5ih to I6~h Wave in Dec. ( - 3'). 18h to 21 h Wave in Dec. with superposed fluctuations ( - 5'): two
successive shallow waves in H.F. ( + '0012) and ( + '0010).

21 d 16!h to 18h "Tave in Dec. ( - 8'): in R.F. ( - '0024)' 23!h to 24h Wave in Dec. ( - 3'): in R.F.
(+ '0010).

22h O!h to Ih Small wave in Dec. Ih to 2!h Wave in R.F. ( - '0010).
23d oh to Ih Wave in Dec. ( - 3'): inH.F. ( + '0010).
26d 17h to 18h Wave in Dec. (- 3'): in R.F. (- '0016). 20h to 2~h Wave in Dec. (- 5'): in H.F.

( - '0010). 22ih to 24h Wave in Dec. ( - 3'): in H.F. ( + '0016): small decrease of V.F.
27d 16ih to 17ih Wave in Dec. ( - 4'): in R.F. small. 19h to 20h Wave in Dec. ( - 4').
28d 2h to 3!h Wave in Dec. ( + 6'): shallow wave in H.F. ( + '0010). 6h to 7h Wave in R.F. ( + '0010).

14h to ISh Wave in Dec. ( - 3'): small fluctuations in R.F. 18h to 19ih Sharp wave in Dec. ( - II'):
double wave in H.F. ( - '0014 to + '0014): small wave in V.F.

29d Oh to Ih Wave in Dec. ( + 4'): in H.F. ( + '0026).. 13ih to 15h Shallow wave in R.F. ( - '0010):
.fluctuations in Dec. 17-&h to 19ih Two successive waves in Dec. ( - 7') and ( - 3'): wave in R.F.
(1+ '0018). 21ih to 22! 'Vave in Dec. ( - 3'): in R.F. small. 17h to u h Fluctuations in V.F.

3Qd 19ih to 20ih Wave in Dec. ( - 3').
31d 2h to 3h Wave in Dec. ( + 3'). ISh to 20h Loss of Dec. and R.F. registers.
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'J\1A'GNETiC DISTURBANeES.

EXPLANATION OF THE PLATES.

l'hemagnetic .motions figured on the Plates are :-

(I.) Those for days of great disturoonee--None in 18,~.

(2.) ThoBef<!1r days of le58f.r dristurnanee-January2.8-+'Z9,iF,ebruau 1I·~u, fa~l.'j, .14.-'1;5,';2'3-24, March 21-22,

23-24, April 18-19, May 1-2, 3-4, 15-16, June 28-29, 29-39, July 3-4-, September 26, October 23-24.

(3.) "'Thosefor.ioor qui€t days-Januaty 10, .April 16, July IS,' Qetoiher IG-twhiehJal'e given,-as types of the ordinary

diurnal movement at four seasons of the year.

The time is Greenwich Civil Time (commencing at midnight, and counting the hours from 0 to 24-),

The magnetic declination, horizontal force, and vertical force are indicated by the letters D., H., and V. respectively;

the declination (west) is expressed in minutes of arc, the units for horizontal and vertical force are ·00001 of the whole

horizontal and vertical forces respectively, the corresponding scales being given on the sides of each diagram. Equal

changes of amplitude in the several registers correspond nearly to equal changes of absolute magnetic force, 0'001 of a

C.G.S. unit being represented by oin'80 = 2~~3 in the declination curve, by oin'76 = 19~+ in the horizontal force curve,

and by oin'70 = Ij:'8 in the vertical force curve.

Downward motion indicates increase of declination and of horizontal and vertical force.

The earth current registers are not given on the plates in consequence of interference with the records caused by the

running of trains on the City and South London Electric Railway.

An arrow (1) indicates that the register was, out of range of registration in the direction of the arrow head.

The temperatures (Fahrenheit) of the horizontal and vertical force magnets at each hour are given in small figures on the

Diagrams.
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(xxxiv) DAILY RESULTS OF THE METEOROLOGICAL OBSERVATIONS,

Electricity.

I TEMPERATURE.
1 1

I
I Of Radiation.

I

Difference between
the Air Temperature

and Dew Point
Temperature,

Mean, Greatest. Least,

Of Of the
Evapo· Dew
ration. Point.

TEMPERATURE,

JIean Excess lIean De-
Daily of 24 above of 24 duced

Range. Hourly Average Hourly lIean
Values. of Values. Daily

50 Years. I Value.

I

Of the Air,

BARO
METER,

the

Moon,

Phases

of

I
MONTH I

and

DAY

sP

mP: sP
sP: mP
mP: sP

wP: wwP
wwP
wP

wwP, wwN
wP

wwP

sP: mP
.. ,: vN, mP

wP : mP, sN : mP

wwP: wP
wP : vN, wP : mP

mP: mP: sP

wP:wP:wN,wP
wP : wP, vN : wP~ wN

wP

3'0
0'0
0'0

0'0 wP : wN, wP
0'0 wP
1'5 wP: wP, wwN: wwP

4'5 WWP: wwP, wN: wP, mN
0'0 wP : VP, vN : wP
0'0 WWP, wwN : wwP, wN: wP

4'5 wwP, wwN: wwP, wwN: wP
0'0 mP, wN : mP : mP, mN
0'0 wP: wwP

0'0 wwP: wwP, wwN
1"5 wP: wP, wwN
6'5 wwP, wwN

32'1 1'0'1 75
32 '00' 12 5
32'010'275

35'0 1°'45 1
29'1 0'000
28'5 0'255

38'9 0~276

28'S 0'095
37'1 0'°4°

4°'0 0'°7 2
37'7 0'oS7
477 0' 166

in.

56'1 28'8 0'05 I 0'5
60'8 33'0 0'154 1'5
56'4 35'9 0'003 0'0

64'9 37" I 0'007 0'0
51'9 23'1 0'000 0'0
54'4 22'2 10'005* 0'0

71'7 39'0 0'029 0'0
86,8 38'6 0'000 0'0
84'2 37"3 0'000 1'5

80'5 4°'0 0'000
46'1 34'2 0'084
71'9 23'4 0'000

62'3
66'2
75'1

54'1
59'1
54'1

87'8
62'0
64'3

63'7
63'8
67'°

82
79
85

86
84
82

71

82
81

0'5
1'4
4'1

1'0
0'9
0'7

0'2
1'8
1'7

1·8
1'1

0'2

0'7
2'1
2'9

2'4
2'2

3'0

6'2
2'4
2'5

2'2

2·6
1"9

9'0
9'9
7'S

5'4
6'5
8'9

II·g
8'8
8'5

4'2
6'S
5'3

4'8
8'8

10'2

2'5
5'2
5'8

5'4
6'1
4'3

9'1
5'4
5'4

5'2
4'1
6,6

5'2
4'1
3'2

oo

8'6 39'0 + 0'5 37'9 36'5
6'4 38'7 + 0'2 3(;'5 33'5
5'0 4 1"3 + 2·8 38'7 35"5

11'7 49'2 + 10,8 47'9 46'5
19'3 41'4 + 3'1 39'8 37'8
15,6 40'6 + 2'4 39'6 38'4

I
8'0 46'8 + 8'71 457 :1-4'5
9'8 49'3 +11'3 47'1 44'7
8'6 47'9 + 10'0 45'2 42 '2

9'6 47'3 + 9'4 44'8 42'1
8'4 40·6 + 2'7 38'8 36'5

16'9 45'7 + 7'8 42'6 39' I

14'5 44'S + 6'5 42'1 39'3
8·6 40'2 + 2'0 38'4 36' I

18'1 46'2 + 7'9 44.'7 43'0

7' 5 5°'3 + II'8 48'2 4.6'0
8'3 48'0 + 9'6 4-5'7 43'2
5'3 52,6 +14'3 5°'0 47'4-

8'4 49'7 + I 1"4 45'3 40'6
7'4 41'5 + 3'1 39'1 36'1

10'4 36'6 - 1'9 34'4 3I '2

o

53'0 41'3
50·6 31'3
45'8 30'2

42 '2 33"6
42'0 35'6
44'2 39'2

50'2 42'2
54' I 44' 3
52'3 43'7

50'5 40'9
44'6 36'2'
54'S 37.6

54'1 39'6
45'0 36'4
54'1 36'0

53'0 45'5
52 '1 43'8
55'3 5°'0

53'0 44'6
44.6 37"2
41'8 31'4

53'1 42'6 10'5 48'5 +10'0 45'9 43'1
43'3 34'2 9' I 38'3 - 0'2 35'7 32'2
52'7 41'0 11'7 48'8 + 10'3 46'7 44'5

in.

29'S 13
29'766
29'677

29'01 5
28'842
29'566

29'825
3°'13°
30'076

29'69°
29' 589
29'38 I

29' I 89
29'35 1
29'233

29'292
29717
29'64-7

29.281
29'673
3°'2 °3

29'4-99
29'5 28
29'295

New
Perigee

Apogee
Full

Greatest
Declination S.

Greatest
Declination N.

In Equator

In Equator

7
8
9

16 ...
17 .,.
I 8 First Quarter

4 """
5 Last Quarter
6

1 3 /
14

1
...

I 5 I In Equator

10
II
I2

19
20
21

Jan. I

2

3

3°'442 39'1 29'3 9'S 33"6 - 5"2. 30'5, 24-'8 8,8 14'3 5'8 69 83'0 22'10'000 0'0
3°'448 42'1 31'21 10'9 35'4 1- 3,6 33'°129'3 6'1 10·8 3'9 77 87'0 25'81°'000 0'0
30'260 42'2 3 I '9 10'3 35'6 - 3'7 33'5 30'3 5'3 10' I 2'7 8I 80'3 25'3 1°'003* 0'0

3°'°92 39'4 3°'2 9'2 34'5 - 5'0 33'4 31'6 2'9 6'4 0'2 89 79'0 23'8 o'poo 0'0
29'860 41'4 367 4'7 38'7 - 1'0 38'0 37'1 1,6 4'1 0'5 94· 45'4 33'1 0'159 0'2
29'729 43'7 34'6 9'1 39'0 - 0·8 37'2 34'9 4'1 7"7 1'8 86 63'0 29'1 0'016 0'8

31 ." 29'537 39'0 31'2 7'8 35'8 - 4'0 34"7 33'0 2'8 4.6 1"6 -90 47'0 25'1 0'000 0'0

:_M-_-e~an~s~.!!_--_-_-_--.~"~~.~~-1--29-:~~~;_;;1-::142.;+ P 40 ';-;:- 47 --8-'1-1 2'0- S4"~;-;:Z~5;~ O'SI
=L~I I ---2-~--4--i-5--1-6--i-7-i-8--~--:-I-I-1-I-:T~~T-::--~~-:-I-------I8------

1

The results apply to the civil day,
The mean reading of the Barometer (Column 2.) and the mean temperatures of the Air and Evaporation (Columns 6 alJd 8) are deduced from the photographie l'eelmls.

The average temperature (Column 7) is deduced from the 50 years' observations, 1841-189°, The temperature of the Dew Point (Oolumn 9) and the
Degree of Humidity (Column 13) are deduced from the corresponding temperatures of the Air and Evaporation by means of Glaisher's Hygrometrieal Tables,
The mean difference between the Air and Dew Point Temperatures (Column 10) is the difference between the numbers in Columns 6 and 9, and the Greatest and Least
Differences (Oolumns II and 12.) are deduced from the 2.4 honrly photographic measures of the Dry-bulb and Wet·bulb Thermometers,

The values given in Oolumns 3, 4, 5, 14, and IS are del'ived from eye-readings of self-registering thermometers,
* Rainfall (Column 16), Amounts entered on Janaary 6 and 2.7 are derived from frost and fog.
The mean reading of the Barometer for the month was 2.9in'656, being Oin'I2.2. lower than the average for the 50 years, 1841-189°'

TEMPERATURE OF THE Am,
The highest in the month was 55°'3 on January 2.1 ; the lowest in the month was 2.9°'3 on January 2.5 ; and the range was 26°'0,
The mean of all the highest daily readings in the month was 47°'5, being 4°'4 higher than the average for the 50 years, 1841-189°,
The mean of all the lowest daily readings in the month was 37°'5, being 3°'9 higher than the average for the 50 years, 1841-189°,
The mean of the daily ranges was 10°'0, being 0°'5 greater than the average for the 50 years, 1841-189°,
The mean for the month was 42.°'8, being 4°'2. higher than the average for the 50 years, 1841-189°,

i



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (xxxv)

P.lL

CLOUDS Al~D WEATHER.

A,M.

Pressure on the
Square Foot,

P.l!.

General Direction.

A.lL

I WUlD AS DEDUCED FRO" .BLl/-RlIG""""",G AN.,.o,...,...

I
O_S_LE_R_'S_,__--,- ROBIN-SON'S,

i

1
......~
.5<
>:lCl)

~:S.;:: .....
00
I:II

MONTH

and

DAY.

1899,

lbs. lbs. lbs. miles.

Jan.
hours. hours.

I 0'9 7"9 WSW: SW
2 2'3 7"9 WSW: SW : W
3 07 7"9 WNW: NW

SW: S: WSW 77
W: WNW 22'S

NNW: SW: SSW 9'9

0'0
0'0
0'0

0'42 300
1'45 601
0'90 435

10, shs,-r: p.-el, sltA: p.-cl
9 : 10 : V, r, hI, sn

10, w, shs.-r : 5, li.-cl

V, shs.-r
6, eu, li.-cl
8 : 10

: v,w
: 10, st.-w, oc.-shs, 81

: 10, slt.-r

4 1·6 7'9 SW : WSW WSW: SW 3'7
50'1 8'0 NW:SW WSW:W:NNE 1'7
6 0'0, 8'0 ENE: ESE: SSE SSE: SE 2'5

0'0
0'0

0'0

0'28
0'03
0'07

345
ISS
155

10, slt.-r : 10 :

V : 0, f, ho.-fr :
0, sltA, hoAr: I 0 :

3,li,-cl
I, li.-el, sltA

10

10, slt.-r
I, sIt.-f

10, sIt.-r

: 10

: 10

: vv, sIt.-r
0, sltA, ho.-fr

: 10

7 1'1 8'0 ESE: S: SSW
8 4'2 8'0 SSW: SW
9 6'3 8'1 SSE: S

ssw
S: SSE
S: SSE

2'4 0'0 0'10 240
2'0 0'0 1 0'17 270
5'0 0'0 0'50 363

10 : 10
10 : 10

I, li.-eI, d : 0

: 9
: p.-cl
: 0

10, oc.-slt.-r
2, th.-el
o :

: 10, oc.-slt.-r
: 0

p.-el : th.-el, w

10 2'4- 8' I

112'5 8 '1

12 0'8 8'2

S: SSW
S'V: SSW

SW: SSW: S

SW : SS'W : S 7'3 0'0 0,65 394
SSW: vV: WS'" 4-'0 0'0 0'3 I 35 T

SW : WS'V : W 32'0 0'0 3'10 864-

10
10
p..cl

: 10, shs,-r: 9,oe.-slt.-r
: v, slt.-sh: p.-cl
: 10, shs.-r, w: 10, se, th.-r, W

v, fq.-shs :
10, se, fq.-shs
10, c.-r, g :

o
: I

p.-el, g

v, hy,-sh, hl, sqs

p.-el, g

13 0'0 8'2 WSW: S\V': SS\V BE: WSW: NW 15'9
14- 4-'1 8'2 WSW W : WSW 1'4-
15 '0'0 8'3 -WSW: SSW: S SW 12'0

IO,fq,-r,W: 10, W : p.-el,so.-ha, w
V, sh.-r, hoAl' : I, th.-cl

10, r : 10, slt.-r

16 0'8 8'3
17 2'3 8'4
18 0'0 8'4

SW : WSW S'W : 'VSW 17'0
WSW: NNW WSW: SSW: SE 7'8

WSW: SW WSW: SW 11'5

0'0

0'0

0'0

0'0

0'0

0'0

1'19
0'08
0'80

f'89
0'4-3
1'10

li.-el, st.·w:
p,-cl
th.-el

p.-cl : 10, r
: I li.-cl
: 10, r

10, sc, r : 10, r, W :

p.-cl : 0 :

10, r, st.-w : 10, W

V, sc, shs.-r, hI, W: 0, I
p.-el : 10, e.-r

10, w : 10, w

0, d
o

ENE: NE 4'3 0'0 0'20 288
ENE: NE 6'0 0'0 0'43 361

ENE: NE : NNE 4'1 0'0 0'35 359

: 0, W

: 10

: 0, d, lu.-ha
: 10, se, fq.-r, w
: 10, fq....r, g

: 0, ho.·ir
: 0, ho.-fr

: 0, ho.-fr
: 0

o
li.-cl
o

p.-el, w
10

11 li,-cl : 0

10, se, fq.-shs, w
10, sc, fq.-r, w
10, fq.-r, g

: 0

: I, li.-cl
: 0

0, hoAr
V, Ii.-eI, hoAr
0, hoAr

10, slt.-r, w : 10, se, oe.-slt.-r, w
p.-el, d : Ii.-el : 9

101 se, fq.-shsJ g : 10, se, oc.-slt.-r, gl

p.-eI, w I
: 10, r

9

p.~el, st.-w
p.-el

10

1'37 573
1'19 556
3'60] 95 0

2'24- 746
0'86 4-4-5
0'05 24-8

0'0

0'0 I
0'0

0'0

0'0

0'0

14-'2
14-'5

128 '0

I
22'3 '

8'8
1'6

vVSvV: SW
N

NNE:NE:ENE

SW
SSW: S

SSW

SSW: SW
WSvV: N

N

ENE: NE
ENE: NE
NNE:NE

19 0'0 8'5
20 0'1 8' 5
21 0'1 8'6

22 'f4 8,6
23 0'0 8'6
24- 3'6 87

25 7''1. 8'7
26 7'0 8'8
27 7'1 8·8

: 10, slt.-f
: 9, shs,-r

: p.-el

: 10, slt.·f

: 10
o

10, r
p.-cl

10

28 6'5 8'9 NE NE : NNE 3'61 0'0 0'18 318 0, hoAr : 0
29 0'0 8'9 NNE: N N : NNE: NE 2'0 0'0 0'03 193 10 : 10 : 10, r
30 1'2 9'0 NNE: ENE NE : ENE 2'2 0'0 0'20 308 10 : 10, shs.-r: p.-el, oe,-shs

31 0'0 9'1 NE NNE: N : SW 0'0 I 0'0 0'00 130 V, fr : 10

'~~~~ "~ == ..J... 0"78 fIl _
• Numberof I --'----.----

Column for 19 20 21 22 23 24- 25 26 27 28
; f Reference. ..

The mean Temperature oj Evaporation for the month was 40°'7, being 3°'5 higher than I
The mean Temperature oj the Dew Point for the month was 38°'1, being zO'7 higher than I
The mean Degree oj Humidify for the month was 84'1, being 4'7 less than

~ the average for the 50 years, 1841-18go.
The mean Elastic Force oj Vapour for the month was Oin'z30, being oin'oz3 greater than I
The mean Weight of Vapour in a Cubic Foot oj Air for the month was zgrs'7, being ogr'3 greater than I

The mean Weight of a Cubic Foot oj Air for the month was 547 grains. being 7 grains less than )
The mean amount of Cloud for the month (a clear sky being represented by 0, and an overcast sky by 10) was 6'0.

The mean proportion of Sunshine for the month (constant sunshine being represented by I) was o'25g. The maximum daily amount of Sunshine was 7'z hours on January 25.

The highest reading of the Solar Radiation Thermometer was 87°'8 on January 16; and the lowest reading of the Terrestrial Radiation Thermometer was 22°'1 on January 25.

The mean daily distribution of Ozone for the I2 hours ending gh was 0'8; for the 6 hours ending ISh was 0'0; and for the 6 hours ending 2Ih was 0'0.

The Proportions oj Wind referred to the cardinal points were N. 7, E. 4, S. II, and W, g.

The Greatest Pressure of the Wi'fl;d in the month ~as 3z '0 lbs. on the square foot .on January 12. ~he mean daily Horizontal Movement of the Air for the month
,was 4II miles; the greatest dally value was 950 mIles on January ZI ; and the least dally value was 130 mIles on January 31.

Rain fell on 18 days in the month, amounting to zin'Sz8, as measured by gauge No, 6 partly sunk below the ground; being oin'539 greater than the average fall for the
50 ,years, 1841-189°'



(xxxvi) DAILY RESULTS OF THE METEOROLOGICAL OBSERVATIONS,
I

Eleetricity,

I TEMPERATURE.

/-----1
Of Radiation.

Difference between
the Air Temperature

and Dew Point
Temperature,

}fean, Greatest. Least.

Of Of the
Evapo· Dew
ration. Point.

Mean Excess Mean De-
above duced

of 24 of 24
Hourly A.verage Hour1r Mean

Values. of Values. I Daily
50 Years. I Value.

I

TEMPERATURE.

Of the Air.

1----,-----,-------,---,--- ---- --------1
I I I I

IDaD,

,dang',

BARO
METBR.

Moon.

Phases

of

the

KONTH

and

DA.Y,

:rS99.

sP

mP:sP
sP
sP

mP
sP

sP :mP

mP: sP
sP

sP:mP:sP

wP
wwP:WP

wP: wP: mP

wwP :wP, vN
wP,wN

wP: WP: wP, vN

vN, wP : mP: wP
wP

wP: wP: mP

wP
wP, vN : wwP, wwN

wwP, wN

wwP: wP
WP: wP,vN

wP, vN: wP, sN: mP

sP :mP
mP, vN : vN, wP : wP

wP : wP : vN, wwP

1'0
3'0
0'0

0'0
1'2
3'S

0'0
0·0
0'0

31'0 0'137 0'0

3°'0 0'004* 0'0
28'8 0'000 0'0

25'2 0'000 0'0
22'2 0'002* 0'0
19'0 0'002* 0'0

18'9 0'005* 0'0
15'9 0'003* 0'0

17'0 0'000 0'0

o 0 in.

44'0 27'8 0'000
67'9 26'3 0'000
52'4 20'9 0'000

83'0 16'5 0'000
42'0 28'8 0'410
47'0 32'6 0'196

91'3 36'0 0'010
55'0 42'0 0'43°
7°'3 44-'2 0'127

54'0 33'2 0'021 0'0
55'0 4°'7 0'000 0'0
99'5 30' 5 0'000 0'0

1°5'3 44-'3 0'000
82'5 42'3 0'01 I
82'9 39'0 0'206

86'6 4°'4 0' I I 7 3'0
82'1 38'5 0'059 0'0
67'3 33'0 0'187 0'0

101 'I
1°9'3
100'0

84'1
100'0
75'7

85
79
86

62
76
77

o

0'0
0'7
o'S

1'0
1'5
0'0

0'0
2'4
3'0

6'0
4,6
1'9

1'3
1'9
0'8

0'2
0'6
3'1

1'2
2'7
0'0

0'0

0'0
0'0

0,6
0'0

0'0

o

2'9
4'4
8,8

9'0
12'0
6'0

11'5
5'0
4' I

9'2
4'4

12'9

10'9
8,6
8'2

10'1
14'7
10'1

o

4'3
S'8
3'7

6,8
2-5
2'2

3'2
3'3
6,6

4'8
3'5
1'1

6'2
5'5
4'1

1'1

2'4
5'2

o

25'4
33'7
34'7

43'1
4-7'3
4-6'2

32 '1

3°'9
32 '3

o

#'4
43'2
39'4

36'3
36'2

35'7

o

2'9 3.5'0 32'5
6,4 31-3 27'5
7'1 31'4 28'9

o

32'2 - 7'6 3°'1
36'2 - 3,6 35'2
36'9 - 2'8136'0

46'3 + 6'9 44'8
50'6 +11'5 49'0
52'8 + 14'1 49'5

56'8 +18'4 5°'0 43'8 13'0
51'5 +13'2 47'8 44'01 7'5
46'1 + 7,6 42'8 39'1 T0

o

8'5 44'9 + 5'3
3,6 44'3 + 4'8
9'1 41'7 + 2'2

18'5
4'b
5'6

17,6
6'0
9'7

13,6
6,6
6'1

8'7 49'8 + II '0 46'8 43'6
8'8 41'1 + 7'9 44'5 41 '6

11,6 46'3 + 6'7 44'4 42'2

12'5 44'2 + 4-4 I 42 '0 I 39'4
19'0 44'2 + 4'4 42'6 4°'7
15'4 41'2 + 1'5 4°'7 4°'1

o

39'1 32'8 6'3 36'8
39'8 29'4 10'4 33'3
37'3 21'S 9'8 32 '6-

54'8 37'2
53'2 47'2
57'6 47'9

63'9 5°'3
54'6 48'0
48'9 42 '8

49'0 31 '9 16'1 39'5 - 0'1
52'1 29'2 22'9 4°'3 + 0'5
52 '8 28'0 24'8 38'2 - 1'7

54'4 4S'7
52'0 43'2
51'S 39'7

5°'3 37'8
55'0 36'0
49'8 34'4

47'2 38'7
46'4 42'8
45'5 36'4

in.

2 9'3°9
29'355
2 9'67°

2 9'365
2 9'267
29'297

29'763 4°'4 21'9
29'468 37'8 33'8
2 9' 57S ,4°'2 34-6

2 9'374
29'359
29' 17 I

2 9'13 8
29'399
29'61 9

29'99°
30 '046
3°'137

2 9'735
29'874
29'891

30' I 75
30 'II4
30'126

3°'174
3°'2°9
3°'35 I

New

Perigee

Apogee

Greatest
Declination S.

Greatest
Declination N.

In Equator

Full
In Equator

3 Last Quarter

4
5
6

7
8
9

10
II

12

19
20
21

13 .,'
14- -,-
IS '"

16 ,.,
17 First Quarter
18 ,,_

Feb_ I

2

2.2. j.

2 3
2 41
2 51
26 !

2 71
I

2S1 '" 3°'49° 46'7 22'S 23'91 35'3 - 4'9 32'7 28'7 6'6 15'3 0'0 76 74'0 14'2 0'000 0'0

lI'eansJ__-_-"~,~~~::~2~9-'7-3-0-1-4-S-'-3·1-3-5-'7'-1--12-'6-I,p'9-+ 1'+ 39'7 36'8 -~ 10'3 --::- 81'9 77'7 3
0

'0- 1~;;;-I--O'-7-11·------,-,,-----1

~~:::~~rl I I 2 3 4 -5-11- 6 -1--7-~-1-9---:--11---:- 13 14 15 ---:--1:-
1
-
7
-1:-----I-S-----I

Reference. i
I

The results apply to the civil day.
The mean reading of the Barometer (Column 2) and the mean temperatures of the Air ana Evaporation (Columns 6 nd 8) are deduced from the photographic records,

The average temperature (Column 7) is deduced from the 50 years' observations, 1841-189°, The temperature of the Dew Point (Column 9) and the
Degree of Humidity (Column 13) are deduced from the corresponding temperatures of the Air and Evaporation by means of Glaisher's Hygrometrical Tables,
The mean difference between the Air and Dew Point Temperatures (Column 10) is the difference between the numbers in Columns 6 and 9, and the Greatest and Least
Differences (Columns II and 12) are deduced from the 24 hourly photographic measures of the Dry-bulb and Wet-bulb Thermometers,

The values given in Columns 3, 4, 5, 14, and 15 are derived from eye-readings of self-registering thermometers,
* Rainfall (Column 16). Amounts entered on February 17, 23, 24, 25, and 26 are derived from frost and fog,
The mean reading of the Barometer for the month was 29in'730, being oin'069 lower than the average for the 50 years, 1841-189°,

TEKPERATURE OF THE AIR,
The highest in the month was 63°'9 on February 10; the lowest in the month was 21°'9 on February 4 ; and the range was 42°'0,
The mean of all the highest daily readings in the month was 48°'3, being 3°'0 higher than the average for the 50 years, 1841-189°,
The mean of all the lowest daily readings in thE! month was 35°'7, being 1°'4 higher than the average for the 50 years, 1841-189°,
The mean of the daily ranges was 12°'6, being 1°'6 greater than the average for the 50 years, 1841-189°,
The mean for the month was 41°'9, being 2°'4 higher than the average for the 50 years, 1841-189°,

,;



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (xxxvii)

CLOUDS AND WEATHER.

A.M. I P.lL
i
;

I

WIND AS DEDUCED FROM SELF-REGISTERING ANEMOMETERS.

OSLER'S. ROBIN-
a) SON'S.

MONTH

~
-_.

and
~

I::l I::l

= Pressure on the ~

u; ~ General Direction. S
DAY, ... 0 Square Foot. ~

0 ~
;..

I::l '1:: 0

1899. 0 0
I
~= :l:l

"O~~ ,-.=:f: ~

= ;..
~ = ... .5<

A 0
A.M. P.~1. ~

0= ~a)

>. ~
~

...:: I::l=~ ~~

~ I::l til = a.> ";::'t-fa.: C\l
= ... a.> ~ ~~ 00

A rJ:I I Cl fo4 ,..; III

I

hours, hours. lbs, lbs. lbs, miles,

Feb. I 0'0 9. 1 SW:WSW W:NNW:N 0'3 0'0 0'00 153
2 2·3 9.2 N NE:N 2'7 0'0 0·09 230

3 0'2 9'2 N:NNW N:S:SW 0'6 0'0 0'01 1-3 8

10, slt.-f
p.-el, hoAr
p. eel, hoAr: 10

: 10, sltA, glm
: 10, th.-el

: 9. slt.-r, glm, slt,-sn

10, slt.-f, glm : 9
p.-el : p. -el
th,-el, slt.-f : th,-el, f

: 10
: 0, tk.-f, ho.-fl

4- 3·7 9'3 Variable : S S : SSE 4-'5 0'0 0·15 193

6
5 0'0 9'4- SSE: ESE: NE N: NNE: ENE 1'0 0'0 0'02 169

0'0 9'4- E: ENE: ESE E: ESE 4-'1 0'0 0.3 2' 293

o,tkA,ho.-fr: tk.-f : 5, f
10 : 10, r : 10, slt.-r
10 : 10

p.-el
10
10, r

: 10 : 10
: 10

: 10, c.-r : 10

16 5'7 10'0 W:WNW:WS\V
17 8·7 10'1 SSE: SE : ESE
18 1·7 10'1 ESE: E

2'2, 0'0

0'2 0·0

0'0 0·0

0'35 319
1'38 600
1'55 63 1

1'77 678
1'09 538
2'00 702 I

i
2'20 790 I
0'5 8 399
0'04- 205

9, fq.-r, st.-w v, shs.-r, st.-w : v, ahs.-r, g
: 9, 1', so.-ha 9, so.-ha : 10, Ii.-shs : 9, slt.-r
: v, th.-cl, 8o.-ha 10, th.-cI, so.-ha : 10, oc.-slt.-r : 10, c.-r

: 0

: th.-el, sltA, d, lu.-ha
9, th.-el, f: 10, f

: p.-el, slt.-r
: 10, e.-r, W

9, W : 0, W

o
o
5, th.oOl, sitA:

3,ci.-cu,li.-cl, w: 10, W : p..c1
v, shs.-r, w : 9, st.-w, oe.-slt.-r

10, oe.-sIt.-r, g : 10, fq.-r, g

p.-el
10, e.-r, W

10, sc, fq.-slt.-r, W:

p.-el : 5, th.-cl
0, slt.-f : 0

: p.-el, f

p.-el
p.-el

10, r :
I,li.-cl,hoAr:

tk.-f

10, fq.-r, w
v, shs,-r, w:
9 :

9, w : 10, W : p.-el
p.-el : p.-el, so.-ha, slt.-r

10, shs.-r, W: 10, shs.-r, w: 7, sh.-r, W

10 : 10, sIt.-r : 9, sc
10, hy.-r, sqs : 10 : 10, r
10, shs.-r, W : 10, li.-se, fq.-th.-r

254
157
73

0·06
0'00
0'00

0'0

0'0

0'0

0'0

0'0
0'0

0·0

0'0

0'0

SW: SSW 5'0
SSW 15'3
SSW 10'0

SSW: SW 12'0

SSW: S : SSE 16'0
SW:WSW:SSW 22'5

SSW: SW 33'4-
SW: SSW: S 13'5
SSW : S : SE 1'7

WSW: SSW
SE: ESE

ENE:E:ESE

SE: S: SW
SW: SSW
SSW: SW

SSW
SSvV
SSW

,SW: SSW
SSW: SW
S: SSW

7 2·8 9'4
8 0'0 9'5
9 0·6 9'6

10 5'8 9'6
II 1"3 97
I2 3'0 9'8

13 1'2 9.8
14- 0'8 9'9
IS 0'9 10'0

19 0'0 10'2
20 0·0 10'3
ZI 8·3 10'3

S : SW : 'VSW SSW: SSE: ENE 0·6 . 0'0 0'00 124-
. E : ENE E : ESE 6'2 0'0 0'55 373
E : ESE E 7,6 0·0 0'86 4-35

10, f
10, sIt.-r
10

: 10, f
: 10

I, li.-el : I, ci.-cu, li.-el

10, f, gt.-glm : 10, f
10, oe.-m.-r

I, ci.-en, li.-cl
: 10
: 0, d

9, lu.-ba,lu.-co, r

22 8·9 10'4
23 8·6 10'5
24- 5,6 10·5

E
E

Variable

E: ENE 2'6 0'0 0·13
BE : Variable 1'2 0'0 0'02

SE: ESE: ENE 0,6 0'0 0·01

0, hoAr
0, ho.-fr
th.-el, f, hoAr

o
o
I, H.-c1, tk.-f

o :
I, ci.-s :
I, eio-s, Ii.-el, slt.-f :

0, ho.-fr
x, li.-cl, sltA, hoAr,Iu.-ha

0, slt.-f, hoAr

: 0, ho.-fr

: 0, slt.-f, ho.-n
: 0, ho.-fr
: 0, ho.-fr

oI, li.-el
o
o

o

0, f,ho.-fr: 0, f : I, Ii.-el, f
0, slt.-f, hoAr : 0

0, hoAr: 0, tk.-f : 0

0, hoAr: tk.-f, hoAr: I, th.-cl, f

25 7°5 10·6 ENE: E ENE: E 2'3 0'0 0'14- 194-
26 7'6 10·6 ENE: E E: ENE 1'6 0'0 0'05 I 177
27 7'0 10'7 ENE: NE ENE: ESE: SE 0'2 0'0 O'OO! 119

.8 7'1 10'8 SE: SW: SSW WSW: SW 0'5 0'0 0'00 I 174

Means 3'5 9'9'" ...... -.-..- 0'4;1-3 08 1 ,

~5e!{r 19 20 ---~------:----~-:T:~T-:~II---'---·-2-7-·-------I---·-------2--8----------1

,

The mean Temperature of Evaporation for the month was 39
0
'7, being 1

0
'9 higher than )

The mean Temperature of the Dew Point for the month was 360'8, being 10.2, higher than
The mean Degree of Humidity for the month was 82, '9, being 3'1 less than th l' th 8 8e average lor e 50 years, I 41-1 90.
The mean Elastic Force of Vapour for the month was oin'u8, being oin'OIO greater than
The mean Weight of Vapour in a Oubic Foot of.Air for the month was 2,gr8'6 being ogr·2, greater than
The mean Weight of a Cubic Foot of Air for the month was 549 grains, being 4 grains less than
The tnean amount of Cloud for the month (a clear sky being represented by 0, and an overcast sky by 10) was 5'4.
The mean proportion of Sunshine for the month (constant sunshine being represented by I) was 0'357, The maximum daily amount of Sunshine was 8'9 hours on February u.
The highest reading of the Solar Radiation Thermometer was I09o '3 on February 2,3 ; and the lowest reading of the Terrestrial Radiation Thermometer was 140

.2, on February 2,8.

The mean daily distribution of Ozone for the u hours ending gh was 0'6 ; for the 6 hours ending ISh was 0'0 ; and for the 6 hours ending 20Ih was 0'1.

,The Proportions of Wind referred to the cardinal points were N. 3, E. 10, S. 10, and W. 5.
The Greatest Pressure of the Wind in the month was 33'4 lbs. on the square foot on February 13. The mean daily Horizomal Movement of the .Air for the month

was 308 miles; the greatest daily value was 790 miles ou February 13 ; and the least daily value was 73 miles on February 18.
Rain fell on 12, days in the month, amounting to Iin09Z7, as'measm;cd by gauge No.6 partly sunk below the ground; being oiD·443 grMter than the average (all (or the

50 ~'ears, 1841-189°'



(xxxviii) DAILY RESULTS OF THE METEOROLOGICAL OBSERVATIONS,

Tlo;MPERATURE,

Electricity,

.s

I TEMPERATURE,

1-----1

I Of Radiation.

Difference between
the Air Temperature

and Dew Point
Temperature,

Of I Of the
Evapo-\ Dew
ration. , Point.

I ~-i-I

Excess De- ~i
Mean ~Iean :g ...

above duced 8 II

HO:U:~y Average ;::r~y Mean Mean, Greatest. Least. ~.§
f D·l 'S~Values. 0 Values. al y <l) ::l

50 Years. Value. f~
QIlOO

A'""'

Daily

Range,

Of the Air,

1---------------------
BARO

lIIETER,

Phases

of

the

~Ioon,

and

MONTH

Maro 1

2

3

in,

3°'4-54
30'29°
29'973

54-'0
4-7'9
5°'5

33'2
32 '9
29'0

o

20°8 4-2'0 + 1'8
15'0 4-°'9 + 0'5
21 °5 4- 1'2 + 0'7

37'1
37'7
38'5

o 0

31'1 10'9
33'7 7'2
35'1 6'1

°
17'4
10'5
11,6

5'7
3'5
1'4

o 0 in.

74'0 26,6 0°002* 0'0
74-'5 26'2 0'000 0'0
89'6 25'9 0'000 0'0

sP
sP

mP:mP:sP

4-6'7 32 '3
4-4-'5 29'2
4-5,6 25'9

25'1 37'9 - 3'1 33'8
15'8 4-3'0 + 2'1 4-°'1
14-'7 4-3'4- + 2,6 4-°'3

34-°4- 4-'5
27'8 7'8
22'8 U'I

mP
wP
wP

mP : sP, sN : mP
mP: mP: sP
mP: wP: sP

sP: wP
wP : wP : wP, sN

vN: wP: mP

0'0
0'0
0'0

29'0 0'°.4-° 0'0
20'6 0'000 0'2
16'1 0'003* 0'8

88'0 25'1 0'000 0'0
61'9 28'0 0'002* 0'0
94'5 33'9 0'002* 0'0

93'3 16'9 0'000
102'2 27' I 0'008
98'9 27'4- 0'064-

77'°
101'8
100'7

85
72

60

2'9
0'7
0'2

0'7
2'4
6'0

10'3
15'0
21'3

7'3
2'6
5'2

39'6 35'6
4-3'0 4- 1,6
4-6.5 4-3'8

37'°
32 '5
3°'3

21'9 4-2'9 + 2'2
15'7 4-4-'2 + 3'6
14-'5 4-9'0 + 8'3

14-'4- 38'9 - 1'8
15'3 35°6 - 5'3
19'7 34-'9 - 6'2

23'9
35'2
35'4-

32 '3
35°7
4- 2 '6

54-'2
5I'4
57'1

4-9'0
51 '0

5°'1

29'7 I 3
30' 117

30'286

29"73 2

3°'020
29'855

29'536
29'34-8
29'029Perigee

In Equator:
~ew

Last Quarter:
Greatest Dec. S.

4
5
6

7
8

9

10
II

U

19 First Quarter
20 ,.,
21 Apogee

56-6 34-'4- 22'2 4-5'9 + 5'0 4-3'8 4 1'4 4'5
57'7 29'4 28'3 4 1'6 + 0'4- 39"7 37'3 4'3
59'1 I 287 3°'4- 4-5'1 + 3'7 4 2'3 39'0 6'1

12'2 4°'0 - 1'5
9'1 4- 1'4- - 0'2

13'4 39'2 - 2'4-

0'4- 85 100'4- 28'3 0'004-* 0'0
0'0 86 76'3 26'2 0'002* 0'0
I'S 80 102'2 24'2 0'000 0'0

sP: sP, sN
sP: mP

mP :sP, sN: vP

wP
wP
wP

wP
mP: wP

wP

mP
mP : mP, sN : mP
mP : vP, sN : mP

0'2
0'8
0'0

0'0

0'0

0'0

23'9 0'003* 0'0
31'7 0'000 0'2
26'3 0'002* 0'8

24°1 0'000
21'1 0'001
11'0 0'043

19' I 0'000
18'9 0'004
18'8 0'006

55'0
65'7
78'8

94'0
89'7
78'3

76'7
65'7
86'2

94
92

79

66
7°
77

56
64
65

0'2
0'0

0'0

3'3
3'3
2'0

7'0
6'9
4'0

4-'0
5'9

14-'7

11'4
13'3
14-' I

14-'7
15'9
12'7

10'0
8'5
6'3

17'1 13'8
19'3 10'3
21'5 10'2

34-' 5 1- 7'0 30'8
32'1 - 9'3 29'5
29'2 - 12'2 27'8

3°'9 -10'6 27'2
29'6 - 12'2 27'2
31'7 -10'4- 28'7

12'9
13'4
17'5

16'7
14-'2
15'6

32 '3
37'1
31'9

28'7
27'6
20'3

24-'0
23' I

25'2

4-4'5
4-6'2

4-5 '3

4- 1 ,6
4-1 ~o

37'8

3°'395
3°'34-7
30 '268

3°'265
3°'175
29'964

29'869
29'626
29'5 84

29' 513
29'627
29'885

Greatest
Declination N.

13
14
15

16
17
18

3 1

25
26
27

In Equator 3°'01 I 4-7'0 24-'5 22'5 36'5 - 5'9 33'3 28,6 7'9 16'5 1'8 73 9°'5 18'5 0'065 0'5 mP: wP, vN
.. , 29'863' 54-'3 4-°'8 13'5 4-7'6 + 4'7 44'2 4°'4 1'2 12'6 1'8 77 80'8 31'3 0' 169 1'5 vN, wP: wP

Full 29'827 61'2 38'0 23'2 47'9 + 4'6 44'5 40'8 7'1 19'2 0'7 77 1°9'4 28'2 0'028 0'0 wP : wP, sN : wP

.. , 29'807 55'1 43'6 11'5 5°'1 + 6'4 46'9 43'5 6'6 10'4 2'0 79 99'1 38'1 0'021 0'5 wP: wP: wP, wwN

.. , 29'797 59'9 46'3 13'6 53'2 + 9' I 47'7 42'2 11'0 11'1 3'8 67 1°4'7 43'1 0'000 1'5 WwP : wP

.. , 30'°7° 57'814-2'8 15'0 5°'2 + 5,6 46'0 41,6 8'6 15'8 1'8 73 87'3 41'8 0'000 0'0 wP

.. , 3°'001 60'5 41,g 18'7 49'9 + 4'9 48'1 46'2 3'7 7'8 0'8 87 81'8 4 1'8 0'13 8 0'0 wP

I--M-e-a-n-s-'---... 129'~~;-;;-;:+1": - 0'7 -;;~---;:T~~~I-::- 76'2~ 26"+ 0'6~7---:------0~,----
~~~~~le{r ----1--- 2-- --3-- ---:---5-- -6-- --7- -8---9---:-1-

1
-

1
-'---:--;~- 15 --;;-1-;------1-8----

The results apply to the civil day,
The mean reading of the Barometer (Column 2) and the mean temperatures of the Air and -Evaporation (Columns 6 and 8) are deduced from the photoQTaphic records.

The average t~m'perature (Column 7) is deduced from the 50 years' observations, 1841-189°, The temperature of the Dew Point (Colu~n 9) and the
Degree of ~umldlty (Column 13) are deduced from the corresponding temperatures of the Air and Evaporation by means of Glaisher's Hygrometrical Tables,
The mean dIfference between the Air and Dew Point Temperatures (Column 10) is the difference between the numbers in Columns 6 and 9, and the Greatest and Least
Differences (Columns 1I and 12) are deduced from the 24 hourly photographic measures of the Dry-bulb and Wet-bulb Thermometers,

The values given in Columns 3,4, 5, 14, and IS are derived from eye-readings of self-registering thermometers,
* Rainfall (Column 16), Amounts entered on March I, 6, II, 12, 13, 14, 16, and 18 are derived from frost, fog, or dew,
T~e mean reading of the Barometer for the month was' 29in'9II, being oin'I58 higher than the average for the 50 years, 1841-:189°,

TEMPERATUltE OF THE AIR,

The highest in the m~nth was ?lo'2 o~ :M:a~ch 27 ; the lowest i~ the ~onthowas ~00'3 on March 21 ; and the range was 40°'9'
The mean of all the hIghest d~I1y rea?lng~ III the month was 42 '9, belllg ° '2 htgher than the average for the 50 years, 1841-189°,
The mean of all the. lowest dally rea~lllgs l~ theomonth was J2 '5, being 2°'5 lower than the average for the 50 years, 1841-189°,
The mean of the dally ranges w~s 17 '4, bel~g 2 '7 greater than the average for the 50 years, 1841-189°.
The mean for the month was 41 '0, belllg ° '7 lower than the average for the 50 years, 1841-189°,



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899.

WIND AS DEDUCED FROM SELF-REGISTERING ANEMOMETERS.

(xxxix)

MONTH

and

DAY.

:r899'

OSLER'S.

General Direction.

A,M. P.)!.

Pressure on the
Square Foot.

RoBIN
SON'S,

A.M,

CLOUDS AN D WEATHER.

P,M,

4 1'3 11'0 WSW
5 8'5 11'1 N: NNE: ENE
6 8'4 11'2 SSE: SE: SSW

9, sh.-r : 10

o :
3, ci,-s, th,-el, so.-ha :

hours, hours.

Mar. I 0'5 10'8

2 5'3 10'9

3 5'3 11'0

SW:WSW
SW:W

SW:WSW

WSW: W: SW
NW:NNW

WSW: WNW

NNW:N:NE
E: SE: SSE

S: SSE

lbs,

0'8

1'0

0'3

2'1

1'7

1'9

lbs,

0'0

0'0

:::1
0'0

0'0

lbs. miles,

0'01 24-7

0'01 232

0'00 189

0'08 244

0'05 203

0'07 188

o,hoAr
0, hoAr
0, h, hoAr

p.-el, sIt,-f
10 :

0, hoAr:

: p,-el, sltA
: 0, h
: 3, th.-el, slt.-f

: 9, eu
0, hoAr: I, li,-el
0, ho,-fr : 2, ci.-s,li.-cl, so.-ha

9, slt,-f, so,-ha
I, li,-el, h
o :

: 0, slt.-f
: 0

5, th,-el : 8, th.-c1

: 10

0, hoAr
I, th.-el

7 8'9 I I '2 Variable: Calm: SW WSW: SW
8 4'9 11'3 SW: SSW: WSW WSW: SW: ssw
9 6'2 11'4 SSW: SW: WSW WSW: SW: SSW

0·6 0'0 0'01 174

4'7 0'0 0'3 8 3 6 9
6'8 0'0 0'26 302

I, th.-cl, hoAr, sltA: I, ei,-s, th.-el
p.-c1 : I, li.-el : 5, eu

10, shs,-r, w: 9 : 9, sh.-r

o
p,-el
p.-el

: 4, th,-cl
: p.-el : 10, oe.-r

: 0

10 6'8 11'4

I I 0'0 I I' 5
12 2'2 11·6

SW:WSW
SW:WSW

WS'YV: W: N

WNW: W: S'V
SW

N:E

1'6 0'0 0'06 258

0'7 0'0 0'00 241

1·6 0'0 0'02 189

0, hoAr: 0

0, hoAr
10 : 10

: p,-cl
: 10, slt.-f

: 9

6, cu, cu.-s
10 :

9
0, d

: 0

: 10

0, d

13 6'6 11'7 Calm: E ENE: E: ESE
14 2,6 11'7 Variable: Calm Variable: SE
IS 7.6 II'8 Variable:Calm:ENE ENE: ESE: E

0'0

0'0

0'0

0'0

0'0

0'0

0'00

0'00

0'00

82

1

67
100

10 :

tk.-f :0, f, hoAr

tk.-f
tk.-f

0, f

tk,-f
I, li.-el, f \

o
0, f
o

o
o
o

0, tk.-f
0, sltA
0, slt,-f, h

16 0'0 II,8
17 0'0 11'9
18. 0'7 12'0

ENE
E: SE

WSW: NE

ENE:E
WSW: SW

NE:NNE:N

1'0 0'0 0'03 177

0'0 0'0 0'00 123

4'4 0'0 0'33 344

0, f : tk.-f : 10, f
10 : 10

10, f, glm: 10, f, glm: 10, th,-r

10

9
9

: 10

: 9, sIt.-f, h : 10, f
: 0

19 6'1 12'0

20 6'0 12'1

21 2'1 12'2

N:NNW
NNW

N ~ S: SW

N : NNW: NW 2'5

N: NNE 4'7
SW: NNW 1,6

0'0

0'0

0'0

0'22

0'3 1

0'03

295

30 4
202

0, hoAr
10

li.-el, oC.-sn

: 3, H.-el
: p,-cl
: 5, cu.-s, li.-cl

10, slt.-sn :
9, eu, slt,-sn:

10, sn, gt.-glm

p.-el
v, oc,-sn

: 9

9, slt.-sn
v, li.-el, hoAr

22 5'0 12'2\ NW : W : WS'V
23 2'4 12'3 W: WS'V : NvV
24 6'2 12'4 NNW: NW: N

7'2 0'0 0'3 0 341

4'3 0'0 0'24 326

5'7 0'0 0'28 293

: 10, r, W

: th.-el, Iu,-ha
p.-el, sh.-r : I, th.-el, lu.-ha

25
26

27

3'5 12'4

1'1 12'5
2'8 12,6

S: SSW
SV\T: WSW

SSW

NW: N :\V
N:NNE

N :NE: S

SW: SSV,T
\VSW : S\V
WSW: SvV

0'0

0'0

0'0

0'77 455
1'08 539

0'22 356

p,-el, fr
p.-el, hoAr
0, h, ho.-fr

0, h, hoAr
10, r, W :

p,-cl, d

: p.-cl, slt.-f, h
: 9, OC.-sn
: 4, CU.-s, li.-cl

: p,-cl
9, W : 9, W, so.-ha

: 9

3, cu, li.-cl, h, slt.-sn : 0, h
9, oe.-sn : 2, th.-cl :
9, sn : I, li.-cl :

10, r
p,-el, so.-ha
9, CU, Ii.-cl, so.-ha :

0, fr
0, h, ho.-fr

28 2'4 12'6

29 8'9 12'7
30 1'5 12'8

SW: SSW
SW: WSW
WSW:W

SSW: SW 14'0

WS\V: VY 15'5
NNW: NNE: ESE 2'0

0'0 1'20 590

0'0 1'56 713

0'0 0'09 285

10

10, W

10

: 9, so,-ha, W

: 8, ell, li.-cl, w
: 10, gim

ro, th,-cI, so.-ha, w : 10, shs.-r, W: 10, r, W

7, cu, li.-cl, prh, w : 8
8, cu : 9 : 10

31 0'1 12'8 ESE: SE : S\V \VS\V 2'8 0'0 0' I I 279 10, r : 10, r 7 : p.-ci
1--__1---1----- ----------- _

Means 4'0 11'8

~=~Fo~1Reference, I 9

0'25 281

20 ----2-1-------2-2----1-2-3--2-4---25--1-2-6- ---------2-7------------------~--'---·_--11

1
IIthe average for the 50 years, ,84,-,890 •

;

,
.

-

The mean Temperature of Evaporation for the month was 38°'1, being 1°'2 lower than
The mean Temperature-of the Dew Point for the month was 33°'8, being 2°'5 lower than
The mean Degree of Humidity for the month was 76'2, being 4'9 less than
The mean Elastic Fone of Vapour for the month was oin'I94, being oin'020 less than
The mean Weight of Vapour in a Cubic Foot of Air for the month was 2grs'3, being ogr'2less than
The mean Weight of a Oubic Foot of Air for the month was 554 grains, being 4 grains greater than
The mean amount of Olo~td for the month (a clear sky being represented by 0, and an overcast sky by 10) was 5'5.
The mean proportion of Sunshine for the month (c9nstant sunshine .being represented by I) was 0'338. The maximum daily amount of Sunshine was 8'9 hours on March 7 and 29.
The highest reading of the Solar Radiation Thermometer was 109°'4 on March 27 ; and the lowest reading of the Terrestrial Radiation Thermometer was IIO'O on March 21.

'.the mean daily distribution of Ozone for the 12 hours ending 9h was 0'2 ; for the 6 hours ending ISh was 0'0 ; and for the 6 hours ending 21h was 0'0.
The Proportions of Wind referred to the cardinal points were N, 6, E. 5, S. 8, and W. II, One day was calm.
The Greatest Pressure of the Wind in the', month was 15'5 lbs. on the square foot on March 29. The mean daily Horizontal Movement of the Air for the month was

281 miles;, the greatest daily value was 713 miles on March 29; and the least daily value was 67 miles on March 14.
Rain fell on 10 days in the month, amounting to oin'607, as measured by gauge No.6 partly sunk below the ground; being oin'854 less than the ,average fall for the

50 years, 1841-189°'



(xl) DAILY RESULTS OF THE METEOROLOGICAL OBSERVATIONS,

I TEllPERATURE,
~ .. .h'~

BARo- TEMPERATURE, \011)
,:::

METER, - Difference between I Qg
the Air Temperature I Z-

"0 Of Of the and Dew Point

I
11)

11) .... Of the Air, Evapo- Dew Temperature, Of Radiation. Q).~=
MONTH Phases ";'l:l ration, Point. ~8

~8 -- =lee
41= ~i~and of ;.,":1 §

~f ~'8' 0 Electricity.
DAY, the

~'gE'
Excess De- ~... ~§

Mean Mean :$M .. ":l .... 0 ~

1899. Moon,
C\lll) Daily above duced a II i:l II) ~'S~ §tr":l il of 24 of 24 CSI:: = ~Average Mean Mean, Greatest. Least. 1:I:l.~ l1J Q)QII)

"'O~~ Range, Hourly Hourly "'Of ,S I:: ~f~ 0

~
of Values. Daily o •

~~~
a

II) os
~ Values 11)=

..... ...... <I::;;r.c . 50 Years. .... .. til

~ IValue.
11) .... 11);" ;.,; go", II)

teJJ ,:::e\l Q.>=l =,::: 0
it ,~~ ~'"' 'Ol~i :;~ __ M
0 11)-- ot.!)

I:I:l ~ A I:I:l ~ ~ A

in. 0 0 0 0 0 0 0 0 0 0 0 0 in.
Apr. I Greatest 29'941 64'1 49"1 15'0 54'1 + 8'7 51'5 49'0 5'1 12'4 1'0 82 1°5'6 45'7 0'012 0'0 wP : wP : vP, vNDeclination S.

2 .. " 29'922 58'0 47"7 10'3 51'4 + 5"7 49'7 48'0 3"4 8'2 1"4 88 94'2 45'0 0'008* 0"0 wP
3 Last Quarter 29'9 16 60'2 46'3 13'9 52"2 + 6'2 48"] 45"1 7"1 167 1'0 77 1°97 4 1'0 0"000 0"2 wwP: wP

4 ."" 29'922 56"1 45'2 10'9 5°'5 + 4'3 48"5 46'4 4"1 8'8 1'3 87 94'8 4°"2 0"056 0'8 wP: wP, wwN: wP
5 .. , 29"979 59'2 43"0 16'2 5°'5 + 4-'3 45'9 4 1'1 9'4 16'7 3·g 71 1°9'6 39'0 0'01 4 2'0 wP
6 Perigee 29796 6°'4 47"8 12,6 52"8 + 6·6 49'2 45'6 7'2 20'5 1'0 77 1°9'5 43'1 0"037 2"5 wP : wP : wP, wN

7 , .. 29"175 51'8 43'4 8'4 47"1 + 1'0 44'6 4 1'8 5'3 8'8 1'4 83 79"2 4 1'1 0'249 7'5 wN, wP: vP, aN
8 In Equator 29'459 47'1 34'8 12'3 42'4 - 3'5 38'6 34-'0 8'4 14"7 I" I 73 102'9 32'9 0'133 0'0 wP: vP, sN.
9 , .. 29'682 52'6 33'3 19'3 43'9 - 1'7 4 1"1 37'8 6'1 15'0 0·6 79 101"4 29'4 0'17 1 0"2 wP : wP : mN, wP

10 New 29'44-2 61'3 42'8 18'5 5I'5 + 6'0 48'8 46'0 5'5 14.'3 1'2 82 106'3 38'6 0"3 25 0"8 WWP: wP : VP, vN
II , .. 29'575 4 8'5 35'5 13'0 42"1 - 3'4 38'6 34'3 7'8 14-'5 2'8 75 97'2 3 I '5 0'°37 0"0 mP, wwN: vP, ssN
12 ... 29'589 53'8 31"2 22'6 4-0'8 - 4'9 37'3 32'9 7'9 20'8 2'7 74 1°7'7 28'0 0'0°4 1'0 wP : wP : ssN, wP

13 , .. 28'992 48'2 37"1 11'1 42"5 - 3'5 4-1"1 39'4- 3'1 ! 5'1 0'9 89 83"3 32'2 0"277 3'0 wP, vN : vN, vP : vN, wP
14- Greatest 28'828 4-8'0 4-°"3 7"7 4-3'0 - 3'+ 4- 1'4 39'5 3'5 I 6"7 0"7 87 64"3 39'0 0"297 0'2 vN, WWP: wPDeclination N.

15 ... 29"114- 53'1 4°'0 13'1 44"7 - 2"2 4-2'2 39"3 5'4- q'6 0'2 81 102'9 37'S 0"14-7 0'8 vP, mN:wP: wP

16 , .. 29'4-72 47'° 37'1 9'9 42'4- - 4'9 4-°'1 37'3 5'1 9'4- 2'1 83 67'4- 33'5 0'°49 0'0 wP: wP: vP, ssN
17 First Quarter 2975 8 52'9 33'0 19'9 42'2 - 5'5 38'3 33"5 8'7 19'8 2"6 73 112'0 26'1 0'0°3 0'0 wP
18 Apogee 29'895 5°'2 33'0 17'2 42'6 - 5"5 39'7 36'2 6'4

I
13'7 0'5 79 81"7 24-"9 0'000 0"0 mP: mP: wP

19 ... 29'985 59'1 3°"7 28'4- 46'8 - 1'5 4- 1'1 34-7 12"1 20'9 0'0 64- 1°7'5 26'3 0"000 0"0 wP:wP:mP
20 ... . 29'926 61"1 34-'3 26'8 4-9'5 + 1'0 4-3"9 37'9 IJ'6 20'0 2'8 64- 116"0 28'1 0'003* 0"0 mP:wP:mP
21 , .. 29'767 47'2 40" I 7"1 44-'4 - 4'1 42'8 4°'9 3'5 7"4- 1"8 88 76'4- 36 '9 °"378 0"0 WWP, vN: vN, WWP

22 In Equator 3°'°42 48'8 34-"5 Lf3 42' I - 6'4- 39'0 35"2 6'9 12'4- 2'2 77 101"3 29'6 0'000 0"0 wP
23 ,." 3°'°5 8 55'9 36'4 19"5 45'7 - 2'7 4°'9 35"5 10'2 17'2 3'9 68 121 7 32'0 0'°4-2 0~5 WWP : wP : mN, WWP
24- .. " 29'621 547 4-4-'6 10'1 4-8"3 - 0'1 45'9 43'3 5'0 11"4 0'4- 83 79'3 4-2'0 0"4-° 1 2"5 wP,wN

25 Full ." 29'34-2 56'9 4-3'7 13'2 4-9"5 + 1'1 46'6 43'5 6'0 16'8 0'0 80 106'8 4-°'0 0'2°3 0'0 wP : wP) vN : wP, vN
26 .,. 29'4-3° 54-'1 43'5 10,6 4-8'9 + 0"5 4-5"4 4 1'6 7'3 11,6 1'8 76 102'0 39'4- 0'°93 0'0 wP, vN : wP : wP
27 .,. 29'75 2 57'9 4-5'9 12'0 5°'8 + 2"3 4-7'7 44-'5 6'3 9"9 2'7 79 9°'2 38'6 0'000 0"0 wP

28 Greatest
29"7°3 62'0 4-57 16'3 53'5 + 4'9 5°'2 47'0 6'5 16"3 0'8 78 93'3 38'0 0"018 0'5 wPDeclination S.

29 ,., 29'5 26 597 4-8'8 10"9 53'6 + 4'8 5°'5 47'5 6"1 10'5 1'8 79 112'3 44-"3 0"°39 1"5 wwP: wwP, vN : wP
3° "." 29'9°7 51'9 36'5 15'+ 46'5 - 2"5 4 2'0 36'9 9'6 15.6 3'1 7° 114"0 31'1 0"0°3 0'0 wP

f:5
1

---1---40.51 67 13.6 ..6 Sum
Means .. , 547 4-°"2 14-"5 4-7'2 + 0'1 44-'0 78'2 98"4- 35'8 2'999 0,8 ...

~1-4 -
--,------- ----...

Numberof

9 I 10 I II IZ
Column for I 5 6 7 8 13 14- 15 16 17 18Reference.

The results apply to the civil day"

The mean reading of the Barometer (Column 2) and the mean temperatures of the Air and Evaporation (Columns 6 and 8) are deduced from the 8hotographic records"
The average temperature (Column 7) is deduced from the So ~ears' observations, 1841-189°' The temperature of the Dew Point ( olumn 9) and the
Degree of Humidity (Column 13) are deduced from the correspon ing temperatures of the Air and Evaporation by means of Glaisher's Hygrometrical Tables
The mean difference between the Air and Dew Point Temperatures (Column 10) is the difference between the numbers in Columns 6 and 9, and the Greatest and Least
Differences (Columns II and 12) are deduced from the 24 hourly photographic measures of the Dry-bulb and Wet-bulb Thermometers.

The values given in Columns 3, 4, S, 14, and IS are derived from eye-readings of self-registering thermometers.
* Rainfall (Column 16), Amounts entered on April 2 and 20 are derived from dew.

The mean reading ofthe Barometer for the month was 29in '6S1, being oin'090 lower than the average for the So years, 1841-189°"

TEMPERATURE OF THE AlB.

The highest in the month was 64°'1 on April I ; the lowest in the month was 3°°"7 on April 19; and the range was 33°"4.
The mean of all the highest daily readings in the month was 54°'7, being 2°'5 lower than the average for the So years 1841-189°"
The mean of all the lowest daily readings in the month was 40°'2, being 1°"3 higher than the average for the So years; 1841-189°'
The mean of the daily ranges was 140

0

,S, being 3°"8 less than the average for the So years, 1841-189°'
The mean for the month was 47°'2, being 0°"1 higher than the average for the So years, 1841-189°,

-



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899.

P.M,

CLOUD.~ AUD WEATHER.

A,M,

Pressure on the
Square Foot.General Direction.

A.:U. '

I W_I_N_D_A_S_D_E_DU_C_E_D_F_RO_M_SE_LF_-_R_EG_IST_E_RI_N_G_A_N_E_M_OM_E_T_E_RS_.__

I RoBIN-I OSLER'S. SON'S,

1-----------,---------
and

DAY,

1899,

MONTH

hours. hours.

: Apr. I 2'7 12'9 WSW
2 1'6 12'9 WSW: SW
3 2'6 13'0 SSW: SW: WSW

SW
SW: SSvV

WSvV

lbs. lbs. lbs. miles,

1'2 0'0 0'05 297
0·8 0'0 0'01 204
3'3 0'0 0'24- 33 5

9, d
10
10

: 10, th.-cl : 10

: 10
: 10

p.-el, sb.-r
p.-cl :

10 :
p.-el
p.-cl

o,d
: 10
: 0, d

: 10, Be, fq.-r, st.-w 10, fq.-r, w
: v, slt,-sn, shs.-r, w v, hy...r, sI,st.-w:

: 6, eu, th.-el 9, r :,

4- 0'5 13'1 WSW,: S\V: SSW, SW: WSW 6'2
S 7'3 13'2 WS\V : ~\V WSW: SW : SS\V 8'8
6 S'9 13'2 S"V: WSW: W SW : SSW 57

7 0'7 13'3 SSW: S\V WNW: N\V 15'0
8 6'7 13'3 WNW: W NNW' : NvV 26'0
9 S'3 13'4- WNW: W: WSWWSW: SW: SSW 37

0'0
0'0
0'0

0'0
0'0
0'0

0'63 4-3+
0,88 54-3
0'59 4.62

I
2'02 739 I

1'76 664
0'26 364-

10
p.-el, d

10, shs.-r

10, r, W

p.-el, w
o

: 8, slt.-r
: 5, ci.-s, th.-el
: 6, li.-cl

10, se, slt.-r: 10 : v
p.-cl, so.-ha : 10, oc.-shs, W

p.-el, so,-ha: 10, r, W : 10, r, W

: 10, fq,-r, st.-w
9, prh, st.-w: 0

10, c.-r : 10, fq.-r

p.-el, hoAr :
o :

10 : 10, r

: 10, slt.-r
p.-el, sh.-r : 0, d

: 0, d

p.-el, W : 10, r
9. cu, ll,slt.-sn,w: V, ell

p.-cl, oe.-slt.-r :

,

10 3'9 13'4- WSW WSW: NNW: NW 8'8 0'0 0'84- SIS
II 4-'6 13'5 NW: W : NN\V' N: NNW: W IS'2 0'0 0'4- 1 34-4
12 S'6 13'6 W: WSW: SW SW: SSW: S 3'5 0'0 0'05 23+

13 0'1 13'7 SSE: S SSE: SE : ENE 5'; 0'0 0'43 334-
14- 0'01 3'7 N':NW:WN\V W:WSW 2'3 0'0 0'20 332
IS 2'4- 13'8 WS\V \V:WNW:~W 1'3 0'0 0'03 217

16 0'0 13'9 NW : N NNW: N : NNE 1"3 0'0 0'04- U I
17 7'S 13'9 NE: N : WS\V WSW: SW: SSW 1'0 0'0 0'02 163
18 1'4 14-'0 SW: Calm: N N : NNE: S 0'1 0'0 0'00 117

19 10'6 14-'0 8E : SW : WSvV WSvV : W : NW 0'8 0'0 0'01 194-
20 6'1 14-'1 WSW: SW WSW: W : SSW 1'1 0'0 0'01 178
21 0'0 14-'2 SE ESE: E : NNE 3'3 0'0 0'12 U2

10, fq.-r
10
,p.-el, hoAr

9
10, r
10, r

10
p.-el, hoAr
9, hoAr

: 10, shs.-r, w
: 9, Sll
: 4~ th...cl,slt.-f, h, so.-ha

: 9, fq.-r, so.-ha
: 10, r
: 10, oc.-r, gt.-glm

: 10
: 3, th.-cl, h
: 10

2, th.-el
S, th.-el, so.-ha

: 10, c.-r

9, shs.-r, so.-ha
10, fq.-slt.-r, glm
p.-el, oe.-slt.-r

10, sIt.-r
5, eu, li.-el :
p.-el

2, th.-el
9, eu, so,-ha: 10

10, r

: 0

: I

p.-el, oe,-slt.-r

: 10, r
: 10, oe,-slt.-r
: 10

: 0, h
: 10

: 10, fq.-r

22 0'9 14-'2
23 S'4- 14'3
24- 0'0 14-'3

N: NNE.: NE
S

S : SS'\V: S\V

NE: SSE: S
S: SSE

S: SE: ENE

1'0 0'0 0'02 176
3"3 0'0 0'18 279
I'S 0'0 0'07 2I 3

10
p.-el

10, sh.-r

: 10
: 3, cu.-s, th,-cl, so.-ha

: 10, fq.-sIt.-r

10 : 4-, th.-cl
8, th.-cl, sO.-ha: 10, slt.-r

10, e.-r : 10, c.-r

: p.-el
: 10, r
: 10, slt.-r

'25 4-'4- 14-'4 SW: SSW: W W: WSW: SW 5'6
26 2'5 14-'S SW : NNW: NW NW : WNW: \V 4-'4
27 2'0 14-'5 NW: NNW: N ESE: E : SSW 0'6

0'0

0'0

0'0

0'4-5
0'33
0'00

376
377
IS9

10, r
v, shs.-r :

10 :

: 10, r
p.-cl : eu, n, slt.-r
p.-cl : 10

p.-el
9
p.-el

9
:. v, hy,-r

: p.-el
: p.-cl

,

8
9

28

: 10
9, li.-shs

: 0

10
v, sh,-r
p.-cl

: 10, r
p.-el, sh.-r
p.-el

10
p.-el
9, li.-cl :

11the average for the S° years, .84.-,89°.

10, r :
10 :
10, Ii.-shs :

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1899.

The mean Temperature oj Evaporation for the month was 44°'0, being 0°'1 highe?' than
The mean Temperature oj the Dew Point for the month was 400·S, being 0°'3 higher than
The mean Degree of Humidity for the month was 7S'2, being 1'6 greater than
The mean Ela..'ftic Force oj Vapour for the month was oln'2S2, being oln'003 greater than
The mean Weight of Vapour in a Oubic Foot of Air for the month was 2grs'9, being the same as
The mean Weight oj a Oubic Foot oj .Air for the month was 542 grains, being I grain less than
The mean amount of Oloud for the month (a clear sky being represented by 0, and an overcast sky by 10) was 7'7.
The mean proportion of Sunshine for the month (constant sunshine being represented by I) was 0'249. The maximum daily amount of Sunshine was 10'6 houl'S on. April 19·
The highest reading of the Solar Radiation Therrrwmeter was 121°'7 on April 23 ; and the lowest reading of the Terrestrial Radiation Thermometer was 24°'9 on April 18.

, The mean daily distribution of Ozone for the I2 hours ending 9h was 0'7 ; for the 6 hours ending ISh was 0'1 ; and for the 6 hours ending u h was 0'0.
The Proportions of Wind referred to the cardinal points were N. 5, E. 2, S. 10, and W. 13.
The Greatest Pressure oj the Wind in the month was 26'0 lbs. on the square foot on, April 8. The mean daily HoriZO'ntal Movement oj ,he Air for the month was

32S miles; the greatest daily value was 739 miles on April 7 ; and the least daily value was 117 miles on April IS.
Rain fell on 20 days in the month, amounting to 2in ·999, as measured by gauge No.6 partly sunk below the ground; being lin'338 greater tp&n the average fall for

the 50 years, 1841-189°'
'.

,

, 28 0'3 14'6 SSW: SW WSW: SW: SSW 2'0 0'0 0'10 283
29 3'2 14-'7 SSW: S'V WSW: W 7'7 0'0 o'8S 4-95
30 9'1 14-7 \V : N N : ENE: SE 3'5 0'0 0'3 2 299

:'-M-ea-n-s-r-3-'4--I:-1-3'-8 ----.-..---- - •.. ... -- 0'3;13'5-1
! ~~::::::Ftr

19
1-

20
----2-1---------2-2---'-- 23 2A --:5-1~1'---·-----27---------

" Reference. T
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(xlii)

Electricity,

'""1=1
=:
w

ITEMPER,"U","I

I Of Radiation. \

Difference between
the Air Temperature

and Dew Point
Temperature,

I

>loan. 0......., •. 1 L..,•.

De
duced
Mean
Daily

Value,

Excess
Mean Mean

Daily of 24 above of 204-

H I Average HourlyRange, our Y
Values. of Values,

50 Years.

Of the Air,

TEMPERATURE.

Of IOf theEvapo- Dew

1----,----:----.----,---- ration. Point. 1

BARo
:METER.

Moon,

Phases

of

the

MONTH

and

DAY~

1899,

53"1 33'7 19'4- 4-2'9 -]'1 38'6 33'4- 9'5
54'8 34-'3 20'5 4-5'1 - 5'2 4-°'4- 35'0 10'1
58'2 36'5 21'7 4-1'0 - 3,6 4- 2'0 36'4- 10,6

19'9 4-67 - 2'5 4-2 '3 37'4
15'0 52'5 + :3'1 4-8,6 44'6
15,6 46'S -' 3'2 42'8 38'7

May I

2

3

4
5
6

Perigee
Last Quarter

In Equator:

in,

29'968
29"728
29'868

3°'088
3°' 21 7
3°'23°

55'2 35'3
60'7 4-5'7
53'8 38'2

o o o

9'3
7'9
7'8

15'4
18'8
20'0

o

5'3
1'9
2'1

1'7
2'2

I' J

71

75
75

7°
68
67

100'8
1°4'7
108'8

13°'1
13°'3
12]'0

o in,

29'8 0'000
39'4- 0'000
29'3 0'000

2f'91°'002
27'9°'000
3°'2 0'000

1'0
0'0
0'0

0'0
1'0
0'0

wP': wP: mP
wP
wP

mP:wP
mP:wP

wP

16 A.pogee
17 FirstQuarter
18 •••

vP, ssN
WP, vN : wP : wP

wP: wP, wN

wP
wP: wP: VP, wwN
wP, wN : wP : mP

wP
wP
wP

wwP
wwP: vP, sN: wP

wP,wN

wP: wP, wN: wP
wP: wP, wwN

wP, vN : vP, sN : wP

wP
WWP, wwN : vP, vN : w~

wwP

0'0
0'0
0'0

0'0
0"0
0'0

0'0
0'0
0'0

0'0
0'8
3'4-

4-'8
3'0
1'0

3'0
2'5
1'5

28'8 0'000
36'0 0'006
33'0 0'003

3°'0 0'000
2]'2 0'000
3°'2 0'000

4-2'0 0'036
4-8'7 0'234
4-8'0 0'029

4-3'6 10'059
36'21°'°22
4-7'6 10'54-3

91'1

114-'8
134'0

134-'0 39'0 0'000
108'0 4-1'4- 0'017
124'5 4- 1'0 0'375

133'1 34-'3 0'24-4
124-'7 4-3'1 0'071
135'2 4-3'5 0'000

61
68
84-

87
79
73

76
81
79

78

7°
73

79 121'9
83 114-'3
85 112'2

96 85'4
80 13 I 7
79, 128'5

3'2
2'1
1'0

1'0
1,8
0,6

2'7
2'4
1'4-

1'7
1'1

0'6

.0'0
0'0
0'2

0'0
0'4
0'0

22'6
20'9
9'9

9'5
11'1
11'6

137
10'3
6'8

2'2

15'5
15'0

7'0
9'6
8'7

6'7
5'2
4-' 3

1'0
5'9
6~3

5°'3 - 0'5 4-3'8 36'9 13'4
5I'8 + 0'8 4-6 '7 4- I ' 5 10'3
4-97 - 1'5 4-7'3 4-47 5'0

4-9'6 - 1'9 4-7'6 4-5'5 4-'1
52'0 + 0'3 4-8'8 4-5'S 6'5
53'3 + 1'3 4-9'1 4-4'9 8'4-

55'0 +' 1'1 51,6 4-8'3
56' I +: 1'9 53·4- 5°'9
53"7 - 0'9 '5:1'5 4-9'4-

51'3 - 37 5°'8 5°'3
54-'0 - 1'3 51'0 4-8'1
54-"7 -' 0'9 51'5 4-8'4-

19'3
12'0
12'8

52'3 0'0 4- 8,6 44-'8
53'4 +' 0'8 50'5 47'6
5°7 - 2'1 47'6 4-4'4-

15'4 50'8 -' 2'3 4-7'4- 4-3'8
13'9 52'8 - 0'5 4-8'0 4-3'2
21'0 58'0 + 4'4- 53'4- 4-9'3

15'2
10'3
10'0

]'1
20'2
14-'5

61'8 37'7 24-'1
62'0 4-1"7 20'3
57'7 4-4-'6 13'1

57'8 4- 1 '1 16'7
66'1 38'3 27'8
66'3 4-3'9 22'4-

63"7 4-4-'4
60'0 4-8'0
59'9 4-1'1

61'9 46'5
61"7 4-1'8
70'2 49'2

62' I 4-6'9
63'1 52'8
58'5 4-8'5

54'7 4-7'6
64- '2 4-4-'0
637 4-9'2

29'7 27
29'739
2974-9

29'635
29'4-28
29'269

30' 128
29'879
29'695

29'492
29'673
297 27

29'78 I

29'5 89
29"777

29'824
29'7 82
29'5 26

New

Greatest
Declination N.

In Equator:

7
8

9

10
II

12

13
14
15

19
20
21

22
23
24

25
26
27

Full
Greatest

Declination S.

29'7°7
29'948
3°'13 1

51 '9
51'1

55'5

12'1 4-77 - 8'0 4-4-'4- 4-0 '8 6'9
14-'3 4-3'8 - 12'1 39'3 34-'0 9'8
19'3 4-5'4 - 10,6 4°'3 34-'5 10'9

14-' I
14-'3
11'2

0,6
3'1
4-' I

78
68
66

99'0 34-'0 0'009
115'7 32'0 0'000
121'1 29'1 0'000

0'0
0'0
0'0

wN, wwP: wP: mP
mP
wP

18

wP
wP
wP

wP

171632

Numberot
Column for
Reference,

28 Perigee 30'274- 60'3 37'9 22'4- 4-9'6 - 6'4- 43'0 36'0 13'6 25'1 3'9 60 13°7 29'8 0'000 0'0
29 ... 3°'24-5 63'8 37'1 267 52'2 - 4-'0 45'9 39'5 12'7 20'9 4-'2 63 134-'5 26'1 0'000 0'0
30 ,.. 30'208 67,61 37'4- 3°'2 55'6 - 0'9 49'4- 4-3'5 12'1 22'9 2'9 65 132'9 29'9 0'000 0'0

3' Last Quarter 30"70 72'7 i fl"O 31'7 59'8 + 3"0 151"7 4-4-'6 15'2 2f'0 3" /57 '34-'9 36'3 0'000 0'0

·-M-e-an-s-_
I

• ,_.__~8fS 60·~1_f2'~118'~ 5'"~ - 2' ,lf7'~ f 2'; 8'3~ 15'9 .-8}f'O II9'~~ "65~- -0-'-7-

1

---'---,-,-,------

f 1 5 I 6 7 I 8 1 9 '0 II I2 I '31 If

The results apply to the civil day,

The mean reading of the Barometer (Column 2) and the mean temperatures of the Air and Evaporation (Columns 6 and 8,) are deduced fz:om the photographic records,
The average temperature (Column 7) is deduced from the 50 years' observations, 1841-189°, The temperature of the Dew Point (Column 9) and the
Degree of ~umidity (Column 13) are deduced from the corresponding temperatures of the Air and Evaporation by means of Glaisher's Hygrometrical Tables.
TI.le mean dIfference between the Air and D.ew Point Temperatures (Column 10) is the difference between the numbers in Columns 6 and 9, and the Greatest and Least
DIfferences (Columns II and 12) are deduced from the 24 hourly phatographic measures of the Dry-bulb and Wet·bulb Thermometers,

The values given in Columns 3, 4, 5, 14, and IS are derived from eye-readings of self-registering thermometers.
The mean reading of the Barorneter for the month was 29in '845, being oin'059 higher than the a'Verage for the 50 years, 1841-189°.

TEMPERATURE OF THE AIR,

The highest in th.e m~nth was 72°'7 o~ May 31 ; the lowest in ~he m0!1th was 33°'7 on May 4; and the range was 39°'0,
The mean of all the hIghest d~Ily rea~lllgs,lll the month was 60 '5, belllg 3°'6 lower than the average for the 50 years, 1841-189°,
The mean of all the. lowest dally readolllgs I~ theomonth was 42°°2, being 1°'5 lower than the average for the 50 years, 1841-189°,
The mean of the dally ranges w~s 18 '~, be~ng 2 '2les8 than the average for the 50 years, 1841-189°'
The mean for the month was 51 'I, beIng 2 'I lower than the average for the 50 years, 1841-189°,

-



MADE A; THE ,ROYAL O~SERVATORY, GREENWICH, IN THE YEAR-1899. (~ii):

P.~!.

CLOUDS AND WEATHER,

A,M.

Pressure on the
Square l!'oot.

P.)!.

General Direction.

A.M.

WIND AS DEDUCED FROM SELF·UEGISTERING ANEMOMETERS.I

I
I----~-~---------------Ro-B-IN-

OSLER'S. SON'S,

I

MONTH

and

DAY,

1899,

hours. hours.

May I 0'3 14.8 SSE: SE : SSW SSW
2 2'5 14'8 SW: WSW : NNW N: NE: ENE
3 3 '3 14'9 E : NE N E : ENE: E

Ibs. 1118, lbs. miles.

1·6 0'0 0'04 25 I 0

1'3 0'0 0'02 229 10

3'3 0'0 0'18 306 10

: 9
: 10 : 9
: 10, slt.-r : 10

10

10

8, slt.-r

: 10

: 10

: p.-el : 0

2'2 0'0 0'10 235

1'6 0'0 0'04 234

3' I 0'0 0'27 33 I

0, ho.-fr
0, hoAr
0, hoAr: 0

p.-el : 0 : p.-el
3, eu, ci.-en : 10, oe,-slt.-r

10, glm- : 10, altA : 10, altA

4- 9'6 15'0
5 12'2 15'0

6 12'7 15'0

7 13'8 15'1

8 9'5 15'1
9 0,6 15'2

NE:NNE:N
NE:NNE
NE:ENE

NNE:N
NNE

N:SW

ENE:E: ESE
ENE:E

E:ENE:NE

NE
N:NNE

SW : Variable

3,8

4'3
0,6

0'0

0'0
0'0

0'40

0'53
0'00

0, hoAr:
p.-cl

10, slt.-r

o

: 8, eu
: p.-cl

: 2, eu, eu.-s

:p,-c1
: p.-cl
: 10, slt.-r, glm

8, eu
p,-c1
o

: 0

: 0

: 0

: 0

10 3'7 15'3 SW: NNW: N NE 0'5 0'0 0'02 13 1

II 4'5 15'3 NNE:N:Variable 'VSW: W: SW 0,6 0'0 0'00 137

12 6'3 15'4 S'\V SSW: SW 0'9 0'0 0'03 190

9, d
10, f
0, hy.-d

: 10, gim
: 10, th.-c1
: p.-cl

p.-el :
2, th.-el, h
p.-el

I, th.-el : 0, hy.-d, m
: 0, h
: p.-cl

p,-el, sha.-r, 1, t : p.-cl, lu,-ha
8, eu, th,-cI: th.-c1 : 0

eu, th.-el, W: th.-cI, W : p.-cl

9 : 10, r
9, shs.-r, W: 9,W
9 : 10, slt.-r

13 4'6 15'4 SW: WSW SW: SSW 1'7
14 0' 211 5'5 SSW: S : SSE SSE: RW : WSW 0,8

15 5' 211 5'5 WSW: SW SW: SSW 4'3

16 8.31'5.6 SSW: SW: WSW WSW: SW 7-2
17 6'2 115. 6 SSW: SW: WSW WSW': SW: SSW 23'2

18 8'6 15'7 SSW: S SSW: SW 11'2

19 3'2 15'7! SW SSW: S 5'6
20 2'2 15'81 SW : SSW WSW 12'7
21 1'2. 15'8 WSW: NE NE : ESE 2'2

0'0

0'0

0'0

0'0

0'0

0'0

0'0
0'0

0'0

0'06 209
0'01 162.

0'34 29 8

1'01 507

1'24 5 62

0'79 43 6

0'46 357

0'93 490

0'14 269

10

10

10

10, r
10, f, W

10

10

10, r
10

: 9 : 8, eu
: 10, slt.-r

: 10, r 10, r

: 6, ell
: -8, eu, W

: p.-cl : 3, ci,ll.-cl, so.•ha

: p.-cl
: 10, ahs,-r'
: 10

8, ell :
! 10, ahs,-r

p.-c), sIt..r, slt.·sn :

9 : v
: 10, sIt.-r

p,-el : p,-el, slt.-r

: 10, fq.-r
: 10

: 10, shs.-r

28 13'8 16'1 N: NNW: N-NE
29 14'2 16'1 NNE: NE
30 14'2 16'2 SE : S

4'7 0'0 0'54- 3 86
2'2 0'0 0'11 268

4' 5 0'0 0'34 34~

0'00 133

0'29 3 1 5
0'14 25 0

10, shs.-r : 10, slt.-r
9 : 7, en, 1i.-c1

10, li.-ahs: 10, shs.-r: 9, en

o
o

o,h

o
o

: p,-el : °
: 10 : 0

: 0

: 10, slt,-f
: p,-el : I, th.-el

: 10, hy.-r

10, fq.-th,-r
9, shs,-r
9, eu

10
10
p,-cl

p.-c1 :
I,ci,-ou, th,-ol:
o

5, eu, H.-el
I, th.-el
o

: 10

: 9, en
: p,-el

I

o
0, d

10, r
p,-el
I

295
173
127

0'23
0'02.
0'00

0'0

0'0
0'0

0'0

0'0

0'0

3'6

1'3

0'3

0'4

7'7
2'7

N:NNE
N:NNE
N:NNE

NNE:N
NE: ESE: SE

ESE: SSW

E: ESE
SW

SW: NE : ESE

ESE: E
WSW: SW
SW: SSW

NNE:N
N

N:NNE

25 2'0 16'0

26 4'7 16'0

27 9'3 16'1

22 0'0 15'9

23 7'9 15'9
24 4'2 15'9

: 0

28

oI, ei.-s: 00, d31 15'0 16'2\ SW: S : SSE SSE: SSW: ESE\ 0'2 0'0 0'00 123

Means 6-6 15'51 ... 1= -.=1··.... 0.27-_280- - . .__. ...=, '9 20 1----2 -1-- I 22 123 2~ 25 I 26 27 \

-

The mean Temperature of Evaporation for the month was 47°'0, being zO'zZower than 1
The mean Temperature oj the Dew Point for the month was 420°'8, being zO'S lower than
The mean Degree oj Humidity for the month was 74'0, being 1'0 less than t

the average for the 50 years, 1841-189°'
The mean Elastic Force oj Vapour for the month was oin'z7S, being oin'oz8 le3s than
The mean Weight oj Vapour in a Oubic Foot oj Air for the month was 3gr8'I, being ogr'3 less than I
The mean Weight oj a Cubic Foot oj Air for the month was 541 grains; being 3 grains greater than J
The mean amount of OlQUd for the month (a clear sky being represented by 0, and an overcast sky by 10) was 6'20.

The mean proportion of Sunshine for the month (constant sunshine being represented by 1)- was 0'4203. The maximum daily amount of Sunshine was 15 '0 hours on May 31•

The hig11est reading of the Solar Radiation Thermometer was 135°'20 on May 18; and the lowest reading oCthe TerrMtrial Radiation Thermometer was 2.4°'9 on llay 4.
The mean daily distribution of Ozone for the I2, hours ending 9h was 0'6 ; for the 6 hours ending ISh was 0'1 ; and for the 6 hours ending 2,Ih was 0'0,
The Proportions oj Wind referred to the cardina.1 points were N, 9, E. 6, S. 10, and W, 6.
The Greatest Pressure oj the Wind in the month was 2.3'2 lbs, on the square foot on M.ay 17, The mean daily Horizontal MO'Vff'Mnt oj the A.ir for the month was do miles;

the greatest daily value was 562 miles on May 17 ; and the least daily value was I2.3 miles on May 31.
Rain fell on I2. dnys in the month, amounting to lin'650, as measured by gauge No, 6 partly sunk below the ground; being 01n'353 lu, than the average (all for the

50 years, 1841-189°'



(xliv) DAILY RESULTS OF THE METEOROLOGICAL OBSERVATIONS,

ElectJicity"

I TE:MPERATURE,

,-----I
I Of Radiation,

I I

Difference between
the Air Temperature

and Dew Point
Temperature.

Mean. Greatest. Least,

Of the
Dew

Point,

Of
Evapo
ration.
-- -'__ --------1

lIean Excess Mean De-
of 24 above of 24 duced

Hourly Average Hourly Mean

Values. of Values, I Daily
50 Years. Value,

TE:MPERATURE.

Daily

Range.

Of the Air,

BAllO
:METER.

Phases

of

the

Moon"

MONTH

and

DAY,

1899"

77'6 4-6,6 31'0 63.8 + 6"6 55'1 4-7'8 16'0
80"5 54-. 1 26'4- 68'0 + 10·3 57'5 4-9"2 18"8
73"2 50'8 22·4- 61·5 + 3"5 55"6 50'5 II"O

79'8 4-8'3 31"5 64-·3 + 6'1
81'5 5°'0 31"5 67'5 + 9'2
80·9 51'5 29'4- 68'0 + 9'7

o o in,

wwP
wP

wwP

mP:wP
wP
wP

wP:wwP
wP
mP

wP: wwP
wwP: wwP: wP
mP: .. ,: WwP

0'0
0·0
0·0

0"0

0"0

0'0

0·0

0"0

0·0

134-"1 38"1 0·000
13°.0 4-0"8 0'000
133·4 4-1'7 0'000

134-7 4-1'9 0'000
134-"0 37'0 0'000
134-.8 4-4-·5 0'000

132'3 34-'7 0'000
132'2 32'6 0'000
130' I 34-'8 0'000

56 135"9 34-'5 0"000 0·0
51 138"8 4-5"1 0"000 0·0
68 124-"6 4-3'3 0'000 0·0

68
56
58

68
66
67

68
81
69

0"6
4-.4
3"0

2·6
0·6
0'0

24-'0
29"9
28'4

23'8
17'8
17·5

19'6
12"2
18"7

58 '4- 53"5 10·8
58'6 51"5 16"0
59"5 52'8 15'2

57'2 52'4- 10"5
4-8.3 4-2 '8 II" I

4-8"] 4-3"3 10'9

51"0 4-6"0 10'4
51'6 48'9 5'5
55'6 51'0 9·9

62"9 +4"7
53"9!- 4·3
54-"2j- 4"0

56'4 - 1'8
54-"4- - 4-"0
60'9 + 2'3

74-'8 51.7 23. 1

62'2 4-8'3 13'9
'657 4-7'3 18'4-

68'0 4-6"4- 21"6
63"1 4-5'2 IT9
75'8 4-7'5 28"3

30"04-7
30 "087
30 ' lof

in.

30 "05 8
29'94-3
3°'014-

30' 14-3
3°'23°
3°"2 I 3

30' I 32
30"082
29"965

New: Greatest
Declination N.

In Equator

7
8

9

10
II

12

June I

2

3

4
5
6

wwP
wwP
wwP

mP:wP
mP:wP

wP

wP:wwP
wwP
wwP

wP
wN, wwP: wwP

wwP

0"0

0'0

0'0

0"8
2'5
1"5

0'0

0"0

0·2

0'0

0"0

0'0

38"3 0'000
29"8 0"000
29"9 0'000

3I~O 0'000
36'6 0·000
38~1 0'067

119'1 5°'3 0'005
129"0 51"0 0.25 1
14-4-"5 4-2 '7 0"000

94-'8 4-°'2 0'177
89'0 53"8 0·000

127'2 4-7"0 0"000

68 134-"4-1
74- 1237
61 136.1

137'8
14-0"8
14-2•2

1'7
1'9
1"0

1"4- .63
0"0 60
I· I 69

0'0

0'0

I"

0"0

1·1

0'8

16'0
15.8
24-·5

25'8
29'4
20"7

18'5
14-'0
17"5

8"6
9'7

17'3

9'5
7"0
9"3

3'0
4-"8
9"1

55'9
53'2
51.5

1'8 57·3
3'0 55'5
0·6 55'7

55"2 - 3"6 4-9"8 4-4-'6 10,6
50'8 - 8·1 4-6'7 4-2'4- 8·4
57"8 - 1"2 5°'9 4-4-'7 13' I

14-'2
18"8
29"5

15·Y 57'6 - 1'9 52'6 4-8•1
15·9 61·8 + 1·9 58.0 54-'8
19"6 61'9 + 1"6 56"9 52'6

10·2
9'8

17' I

55'°
54-"9
54-'0

61·1 4-6"9
60"9 4-2'1
72 •0 4- 2 "5

75'1 44-.0 31• 1 60'8 + 1'8 54-.1 4-8'3 12·5
77'1 4-7"8 29"3 62'5 + 3"4- 54-"9 4-8"4- 14-. 1

75.0 5°'4- 24-.6 61"5 + 2·3 55"9 51'1 10"4-

67"1 52'0
71 "9 56"0

73"° 53"4-

2

29"920
29'9 14
29'939

29'896
29'84-2
29.64-8

29"4-5 8
29"24-°
29"4- 13

29· 5I I

29"692
29'873

29'995
3°"°4-°
3°'121

29'84-4
29"65 8
29'74-3

Apogee

Perigee

Greatest
Declination S.

Full

In Equator

13
14
15

I 6 First Quarter
17 '"
18

19
20
21

22

23
24-

28 In Equator
29 .. ,
3° Last Quarter

Number of
Column tor
Reference.

65'2
647
71"1

65'1 I 51'2 13'9 57"8 - 3'5 53'3 4-9"2 8'6 13'3 3"8 73 9°'9 4-3'1 0'001 0·0 wwP
80"8 57"4- 23'4- 67·4- + 6'0 61'9 57'5 9'9 20"6 0'4- 70 14-2.8 52'31°.01 4- 0"0 wwP
71"1 52'8 18'3 62'2 + 0'8 57'8 5f"1 8·1 17"5 2'2 75 14-f"6 4-6'5 10"000 0"0 WwP

76.2 51.5 24-"7 61·3 0"0 56'5 52'4- g'9 25"0 1·2 73 14-8'3 4-5.3/0•001 0·0 wwP: wwP : VP, vN
76.5 57.2 19"3 64-. 1 + 2"9 57'9 52'7 II"4- 22'3 1"5 66 14-1'1 4-9'2 0'000 0·0 wwP
73"0 52'3 2°7 60·1 - 1·1 54-.2 4-9'0 11'1 21"3 0'0 I 67 14-2•0 4-2•8 10"24-2 0"2 wP: wwP, wN

._M_e_a_n_s.,~~_-~~._.-,~--:--2-9~· 8-9-
2
-1--

7
-
2

"-0-1-5-0-"3'-1-2-1-7- -6-0-'5- + I· I -5-4--"9- -5-0-"0-~-0-"5- -2-0-'4--
1

-,-I"-7-1-6-8·-71-1-30-"~- -4--1-"2- 0-~-7m-5~- -0-.2- ------.-,"-----.-

7-:--1-5-'-6-- 7 -8--1-9---:--1-1-~I:-I--:-~~--; 18

The results apply to the civil day,

The mean reading of the Barometer (Column 2) and the mean temperatures of the Air and Evaporation (Columns 6 and 8) are deduced from the photographic records.
The average te!Dperature (Column 7) is deduced from the 50 years' observations, 1841-18.9°, The temp~rature of the Dew. Point (Oolumn 9) and the
Degree of HumIdIty (Column 13) are deduced from the correspondinO' temperatures of the An' and EvaporatIOn by means of Glalsher's Hygrometrlcal Tables.
T~e mean difference between the Air and Dew Point Temperatures (Colu~lll 10) is the difference between the numbers in Columns 6 and 9, and the Greatest and Least
DIfferences (Columns II and J.2.) are deduced from the 24 hourly photographic measures of the pry-bulb and Wet-bulb Thermometers,

The values given in Columns 3, 4, 5, 14, and 15 are derived from eye-readings of self-registering thermometers:
The mean reading of the Barometer for the month was 2~in'892, being oin'o81 higher than the average for the 50 years, 1841-189°"

TEMPERATURE OF THE AIR.

The highest in the month was 81°'5 on June 5; the lowest in the month was 42°'1 on June 14; and the. range was 39°'4'
The mean of all the l1ighest daily readings in the month was 72°'0, being 1°'1 higher than the average for the 50 years, 1841-189°,
The mean of all the lowest daily readings in the month was 5°°'3, being 0°"4 higher than the average for the 50 years, 1841-189°"
The mean of the dailyrallges was ZI°'7, being 0°'7 greater than the average for the 50 years, x841-1890'
The mean for the month was 60°'5, being 1°'1 higher than the average for the 50 years, 1841-189°,



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (xl\T) :

WIND AS DEDUCED FROX SELF-REGISTERING ANEMOMETERS.

, MONTH

and

DAY,

1899.

OSLER'S.

General Direction.

A.M. P.,:U.

Pressure 011 the
Square Foot.

\ ROBIN
SON'S. CLOUDS AND WEATHER.

A.M. P.M.

hours. hours.

June I 14:8 16'3
2 11'6 16'3
3 12'3 16'3

lbs.

NE : ESE: SE SSE: SE 1'9
Variable: SW 'VS\\': N"V : NE 3'2

NE NNE: E : ESE 0'7

lhs.

0'0
0'0
0'0

Ius. miles.

0'08 158
0'17 227
0'00 14-4-

o,d
I, li,-cl, d
1, li.-cl, d:

: 0

: I, li.-cl
2, li...cl : 0

o
2, li,-el
o

: 0

: z,li.-cl
: 0

4- 11'7 16'3 E: NE : ESE
5 10'0 16'4- Calm: S : BW
6 12'5 16'4- S : NE

E : ESE: BE 1·0 0·0 0'02
NE : Valiable : SSW 0'5 0'0 0'00
ENE: E : ESE 0·6 0'0 0'03

0, hy,-d :
0, d :
0, d :

o
o
o

: 3, ell, CU.-S, h' p.-cl
: th..cl, h v, ell
: I, th.-cl 0

: p.-el
: v, en

: 0

o
o

: 10 : 4-, li.-el

: 0 : I, ci,-eu
: p,-cl

: 10 : f, eu, li,-el

: 10

7 '3'1 16'4
8 8' 5 16'4
9 6'2 16'4-

10
1

10'1 16'5
II 6'7 16'5
12 10'1 16'5

E:ENE
NE

NE:NNE

N:NNE:NE
E:~E:NNE

E: XE

E: ESE
NE: NNE
N:NNE

NE:E
ENE:E
N:NNE

3'0 0'0 0'17 210
2'8 0'0 0'37 353
2'4- 0'0 0'25 320

1'4- 0'0 0'10 233
0·8 0'0 0'01 136
1'2 0'0 0'02 127

0, d
10
10

9
10
o,m : o,m : 8, tl1.-cl, n
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The mean Temperature oj Evaporation for the month was 54°'9, being 0°'1 lower than l
The mean Temperature of the Dew Point for the month was 50°'0, being 1°'1 lower than I
Tille mean Degree of Humidity for the month was 68'7, being 5'3 less than

r
the average for the 50 years, 1841-189°,

Th.e mean Elastic Force of Vapour for the month was Oin'361, being oin'Ol4 less than
The mean Weight of Vapour in a Oubic 'Foot of .Air for the month was 4grB'o, being ogr'2 less than
The mean Weight of a Oubic Foot of .Air for the month was 531 grains, being the same as J
The mean amount or'Olo'Ud for the month (a clear sky being represented by 0, and'an overcast sky by 10) was 5'1,

The mean proportion of Sunshine for the month (constant sunshine being represented by I) was 0'49°, The maximum daily amount of SU1loShine was 14'9 hours on June 16.

The lRighest reading of the Solar Radiation Thermometer was 148°'3 on June 28 ; and the lowest reading of the Terrestrial Radiation Thermometer was 29°'8 on June 14.

The mean daily distribution of Ozone for the 12 hours ending 9h was 0'1 ; for the 6 hours ending ISh was 0'0; and for the 6 hours ending 2lh was 0'1,

The iPNportions of Wind referred to the cardinal points were N, 10, E. 10, S. 4, and W, 4, Two days were calm,
The Greatest Pressure of the Wind in the month was 4'7 lbs. on the square foot on June 20, The mean daily Horizontal Movement of the .Air for the month

w.as 2106 miles; the greatest daily value was 353 miles on June 8; and the least daily value was 90 miles·on June 5,

Rtt,in fell on 6 days in the month amounting to Oin'7S8, as measured by gauge No, 6 partly sunk below the ground; being lin'z64 less than the average fall for the
5<0 years, 1841-189°,

-



(xlvi) DAILY RESULTS OF THE¥E'fEOROLOGICAL OBSERVATIONS,

Electricity,

I TEMPERATURE,
1 -

I 01 Radl.tion,

Difference between
the Air Temrerature

and Dew Point
Temperature,

Mean, Greatest. Least,

De
duced
:AIean
Daily

Value,

Of Of the
Evapo- Dew
ration, Point,

TEXPERATURE.

1'1ean Excess Mean
Daily of 24 above of 24

Range, Hourly Average Hourly
of

Values. 50 Years, Values.

Of the Air,

1----,--------.----- ---- --------1

BARo
HETBR.

of

the

}loon,

PhasesMONTH

and

DAY,

1899.

o

July I

2

3

in.

29"393
29"446
29"696

68"7 53"9
65'0 51"9
61 °9 54'0

14.8 59'3 - 2'0 55"8 52"7
13' I 56'2 - 5"2 52"0 48"0
7"9 56'7 - 5"0 53"5 5°'5

13' 5
15"3
10' I

0"9
1'8
3"2

79 138'4
74 133"8
80 97"8

in,

52 "9 0'489
50' 5 0' 110
5°"0 0'020

0"8
0'0
0'0

VP, ssN: VP, vN: WWP
wwP, wN .

wwP, wwN: wP, wwN

67"3 ~4'8 12°5 59'6 - 2'3 54"9
73'1 5°'4 22"i 62'3 + 0"2 5606
77'0 57"5 ]9'5 6+'6 + 2'4 61"3

75'0 59"2 15'8 65'5 + 3"4- 59'8
83'1 59"1 24'0 7°'4 + 8'1 63"6
82"3 59':! 23"1 69'4 + 6"8 62'5

128"2 4-9'0 0'000
135"I 5°'0 0'000
139"0 5°'9 0"000

I 17"2 46'9 0'000
122'9 40"6 0"000
129"9 5°"3 0"000

wwP
wwP
wwP

wwP
wP
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0"0
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2'0
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143'0
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7°
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3"8
3"0
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0'2
1'9
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0'9
5'3
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21' I

23'0

13"9
19"4
17'2

5°"7
52 7
58'6

59"3 7"6
57'2 10'4
55"2 11'9

55"1 10'4
58'4 12"0
57"1 12'3

25"3 66'9 + 4'8 62'7
22"1 67'6 + 5'6 61"8
23'3 67"1 + 5"1 60"5

80'1
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29"9°2
3°'°39
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3°"011
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Declination N.

7
8
9

4
5
6
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75 01 56"5 18'6 63"4 + 0"5 57'6 52'8 10·6
75'1 5°'9 24'2 63'0 - 0'1 57'7 53'2 9'8
74'0 57"5 16'5 64'5 + 1"3 57"6 51"9 12"6

52'0 13'2
53' I 13'4
51'3 17"8

54'4 19"1
56"4 17"0
58"6 15"4

76"7 52"9 23'8 65'2 + 2'0 57"9
79"1 51"4 277 66'5 + 3"4 59'1
82'0 56'7 25"3 69'1 + 6'1 59"1
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68 128'0 46'0 0'000
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63 139"4- 4-8'2 0'000
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i3 142"8 60'7 0"061
91 89'1 56'6 0'95 1
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°7
1"3
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72 '7 57"4
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59
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5I '5
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53°4
57'2

66"2 + 3"8
69'3 + T0
63"9 + 1"6

64-'4 + 2'1
67'2.+ 4°9
7°'1 + 7'8

78'1 55"2 22'9
81°5 60'2 21"3
72"0 56'9 15"1

76'2 49'2 27"0
80'0 5°"5 29'S
82"2 60"8 21"4

3°"27°

30 "[56
3°'°53
3°'°93

29'997
30 ' 02 5
3°"142

In Equator

28 ",
29. Last Quarter
3° "",

25
26
27

Means

14"8 26'0 3 '4- 59 139"0 38'31°'000 0'0
13'8 21'9 4'8 61 138'4 4-1'2 0'000 0'0
12"9 25"0 4-'0 64 139"0 52"0 '0"000 0"0 I

I
74"9 56"5 18'4 65'6 + 3"3 61'1 57'41 8"2 16'8 1'1 76 145'5 4-7'2 0'000 _°_"_°

0
,1. w._p__, 1

'-29-"-89-8-1--7-6"-9- 56,:120';I~ + 3'4159'6 54';I-I~-::-~ 67"51 I35'~ 49': 1,";;8- 0'( 1 ,_,, --.

1-~-um-~=-:-!:-~r·I---l--'1--2- 3 --4-1-5--1-
6
- -7-1-

8
---9-T-:--I-I--;-:F~I---:---:-I~~

The results apply to the civil day,
The mean reading of the Barometer (Column 2) and the mean temperatures of the Air and Evaporation (Columns 6 and 8) are deduced from the photographic records"

The average te.mperatnre (Column 7) is deduced from the 50 years' observations, 1841-189°, The temperature of the Dew ,Point (Column 9) and the
Degree of HumIdIty (Column 13) are deduced from the corresponding temperatures of the Air and Evaporation by means of Glalsher's HygrometrlCal Tables"
The mean difference between the Air and Dew Point Temperatures (Column 10) is the difference between the numbers in Columns 6 and 9, and the Greatest and Least
Differences (Columns 11 and 12) are deduced from the 24 hourly photographic measures of the Dry-bulb and Wet-bulb Thermometers,

The values given in Columns 3, 4, 5, 14, and 15 are derived from eye-readings of self-registering thermometers,
The mean reading of the Barometer for the month Was-29in'898, being Oin ol05 higher than the average for the 50 years, 1841-189°,

TEMPER.A.TURE OF THE AIR"
The highest in the m~nth was ~8°'5 on, Jul~ 21 ; the lowest in the mOJ?-th was 49°'2 on July 28 ; and the range was 39°'3'
The mean of all the hIghest dally readmgs m the month was 76°'9, bema 2°'9 higher than the average for the 50 years, 1841-189°,
The mean or all theJowest daily rea~ings iJ?- theomonth was 56°'2, being~0'1 higher than the average for the 50 years, 1841-189°"
The mean of the dally ranges was 20 '7, helDg ° '2les8 than the avera17e for the 50 years, 1841-189°,
The mean for the month was 65°"8, being 3°'4 higher than the averagtfor the 50 yflars, 1841-189°,

-



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR' 1899. (xlvii)
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SE: SW': 'V

WS'V: W

SW : Variable
Variable
ESE: SE
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1-------0----------------- -~--
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5 10,6 16'4 NNW: SW
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20 11·8 15'9 E: ENE: NE E: ESE
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28 11·1 IS'6 NNW: SW N : NNW 1'2 0·0 0'07 176
29 11·4- 15'S WSW: W: WNW NW: NNW: N 2'1 0'0 0·12 224
30 14-'2 IS'S NNW: N NNE: NE: ESE 1'0 0·0 0·10 207

o
o
p,-cl

: 6, ell, the-cl
: 0 : p,-el
: 0 : 5, th.-cl

6, th.-el, so.-ha : I, th.-cl
3, 1i.-c1 : I, li.-el : 0

3, th.-cl : 0 : 0

p.-cloo2, eup,-el10, f
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31 II·S 15'4- ENE: NE E : ESE 2·9 0'0 0·1 S 224-

Mean~_~ 16'0 ~_,, ..== ... -.-..-0"~['3~ __, , ._
1'3 .~ '5 I .6 '7 I

The mean Temperature oj Evaporation for the month was 59°'6, bei.ng 1°'8 higher than 1
The mean Temperature of the Dew Point for the month was 54°'6, being 0°'7 higher than

The mean Degree of Humidity for the month was67'5, being 6'3 less than l h f h 8 8
, .., (" t e average or t e 50 years, I 41-1 90,

'The mean Elast~c Force of Vapour for the month was om·427, being om'OI I greater than J
'The mean Weight of Vapour in a Oubic Foot of Airfor the month was 4g!s'7, being Ogr'l greater than
The mean Weight of a Oubic Foot of Air for the month was 526 grains, being I grain less than
The mean amount of aloud for the month (a clear sky being represented by 0, and an overcast sky by 10) was 5'4,
The mean proportion of Sunshine for the month (constant sunshine being represented by I) was 0'498, The maximum daily amount of Sunshine was 14'2 hours on July 30,
The highest reading of the Solar Radiation Thermometer was 158°'0 on July 19; and the lowest reading of the Terrestrial Radiation Th6'r'rttometer was 38°'3 on July 2.8.
The mean daily distribution of Ozone for the. I2. hours ending 9h was 0'0; for the 6 hours ending 15h was 0'1 ; and for the 6 hours ending 2,Ih was 0'0,
The P116portions of Wind referred to the cardinal points were N. 8, E, 5, S, 6, and W, I I, One day was calm.
The Gtreq,test Pressure of tke Wind in the month was 7'7 lbs, on the square foot on July I. The mean daily HorizcmtaZ MO'Vemem of the Air for the month was 2.33 miles;

the greatest daily value was 477 miles on July 2; and the least daily value was 86 miles on July 7,
Rain fell on 8 days in the month, amounting to lin'738, as measnred by gauge No, 6 partly sunk below the ground; being Oino732. less than the average fall for the

50 years, 1841-189°'
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Aug, 1 Greatest 30'21 7 79'5 53'5 26'0 67'2 + 5'0 59'9 54-'1 13'1 25·7 1'1 63 14-4-'1 4-2'6 0'000 0'0 mP: wP: wPDeclination N.
2 '" 29·994- 78'1 52'1 26'0 66'8 + 4'7 60'1 54'7 12'1 22'6 3'2 65 147'2 39'1 0'000 0'0 wP
3 '" 29'84-3 79'6 59'0 20·6 68'2 + 6·1 63'° 58'9 9'3 18'5 3'4- 72 14.2'0 5°'3 0'000 0'0 wwP

4- 29'802 77'2 59'8 67'7 + 62'6 58'6
I

142'8 56'0 wwP.. , 17"4- 5'5 9'1 IT5 3'1 72 0'000 0'0
5 " , 29'805 79'8 59'1 20'7 68'5 + 6'2 63'0 587 9'8 19'9 1'6 71 14.1'3 55'7 0'°9 1 0'0 WP : wP : VP, ssN
6 New: Apogee 29'808 73'8 61'9 11'9 66'1 + 3'7 64-'1 62'S 3,6 7"0 0'4- 88 112'1 597 0'024- 0'0 wwP

7' .. , 29'829 71'0 59'4- 11,6 64-'3 + I'S 61'4- 59'0 5'3 12,6 0'5 S3 115'2 51'1 0'000 0'0 wwP
8 .. , 29'833 75'0 57'3 17'7 64-'4- + 1'9 57"5 51'S 12,6 22'4- 3,6 63 14-2'4- 54-'9 0'000 0':) wP
9 In Equator 29'9°4- 76'0 55'4- 20'6 63'7 + 1'2 57'9 53'1 10,6 22'6 . 4'4- 69 14- 1'9 4-8'8 0'000 0'0 wP

10 .. , 3°'01 9 76'4- 52'5 23'9 63'1 + 0,6 57'5 52'8 10'3 2I' I 3'0 69 15 1'0 4-3'2 0'000 0'0 wP: .. ,: wP
II ,., 3°'092 74-'8 51'2 23'6 62'2 - 0'3 56'8 52'2 10'0 2I' J 1'0 70 14-4-'7 37"2 0'000 0'0 wP: , .. : wP
12 .. , 3°'095 75'1 52'2 22'9 63'1 + 0,6 57'8 53·3 9'8 IS'S 1'7 71 14-6' 5 42'Z 0'000 0'0 wI'

13 ". 30'OSo 74-'2 53'5 20'7 63'2 + 0'8 58'5 54-' 5 8"] 18'0 0'9 74- 14°'0 41'0 0'000 0'0 wP
14· First Quarter 29'996 76'8 56'1 20'7 65'2 + 2'9 60'8 57'2 8'0 17'2 2'1 76 14°'0 4-8'3 0'000 0'0 wP
15 ". 29'84-7 9°'0 57'9 32.'1 71'3 + 9'2 64-'3 59'0 12'3 28'6 0'8 65 14-9' 1 5°'3 0'000 0'0 wP : wP : wP, sN

16 Greatest 29'9°7 7S'S 59'3 19'2. 67'S + 5'5 60'2 54-'4- 13' I 23'J 2'7 63 13 1'8 49'9 0'000 0'0 wP: mP: vPDeclination S,

17 ,., 29"95 1 75'0 56'1 18'9 65'0 + 3'2. 56'1 48'8 16'2 24-'5 5'3 55 133'2 48'7 0'000 0'0 wP:mP:mP
18 .. ' 29'995 72.5 57'2 15'3 65'4 + 3'8 58'2 52'3 13'1 187 5'7 62 12 5'9 4-8'9 0'000 0'0 mP

19 , .. 30'022 75'1 60'6 14-'5 66'4- + 5'0 61'8 58'1 8'3 14'1 3'2 75 114'0 55'0 0'0°3 0'0 wP:mP:wP
20 Perigee 30 '069 76'5 54'S %2'0 65'4- + 4'1 60'6 56'7 8'7 16'3 2'8 74- 125'5 45'0 O'O~O 0'0 wP
%1 Full 30'128 73'3 ;0'0 %3'3 61'0 - 0'1 55'3 50'4- 10'6 24'0 1'3 68 137'° 35'S 0'000 0'0 wP

22 In Equator 3°'134 75'4- 4-7'Z 28'2 61'9 + 0'9 55'8 50'6 1 I '3 27'7 1'6 67 142'1 35'S 0'000 0'0 mP: wP: wP
23 '" 30'076 79'0 5l'8 25'2 64'8 + 3'9 60'3 56'6 8'2 21'4- 0'6 75 139'9 4- 1'6 0'000 0'0 wP
24- .. , 29'952. 84'9 57'8 27'1 68'S + 7'7 63'2 59'0 9'S 27'f 0,6 72 14-5'2 +7'0 0'000 0'0 wP :

I ,

25 ... 19'85 2 89'3 56'3 33'0 72'0 +11'2, 62'1 54"7 17'3 34-'6 0'9 5f 15°'5 42'0 0'000 0'0 wP
~6 ,. , 29'883 80'2 55'4- 24-'8 68,6 + 7,g 60'6 5+'4- 14'2, 26'S 2.' 1 60 128'9 4-5'0 0'000 0'0 , .. : wP

27 Last Quarter 29'665 84-'2 58'7 25'5 7°'1 + '9'4 62'9 57'3 12'8 26'7 4'5 64 141'7 44-'1 0'000 0'0 wP : wwP, wwN : wP ,

!
28 29'675 74'0 56'1 17'8 62'5 + 1'9 58'S 55'1 7'4 21'6 2'7 77 13 8'9 49'S 0'154 0'0 wP: vP,ssN.. ,

29 Greatest 29'732 69'° 52'2 16'81 61 '1 + 0'8 58'S 56'3 4'8 11'2 1·8 84 I 98'6 42'9 0'05 1 0'0 wP : WP, wN: wPDeclination N.

30 .. , 29'661 7+'1 577 16'4- 64-'6 + 4-'5 59'2 54-7 9'9 18'2 1-+ 171 13S-. 5°'9 0'0°5 0'0 wwP: vP, vN : wP i

31 .. , 29'686 71'7 54-'1 17'6 61 'I + 1'2 56'5 52'; I 8'6 IS'O 2'2 7+ 119'0 4-8'8 0'026 0'0 wP
-----------~I- ---1-------T~·----·---

Means ." 29'92 I 77'1 55'7 21'4- 65'5 + 3'9 59'S 55'2.)10'3 20'9 2'3 1 69'9 135'8 46'S 0'354 0'0 ,.. .
----_.------

-:l-:~I-:-~1~-I--;----"'-18----NumberoC

9 ! 10ColwnnCor I 2 3 4 5 6 7 8 IIReference.
!

The results apply to the civil day,
The mean reading of the Barometer (Column 2) and the mean temperatures of the Air and Evaporation (Columns 6 and 8) are deduced from the rchotographic records. i

The average temperatUl'e (Column 7) is deduced from the 50 years' observations, 18,p-1890' The temperature of the Dew Poiut Column 9) and the
Degree of Humidity (Column 13) are deduced from the corresponlUng temperatures of the All' and Evaporation by means of Glaisher's Hygrometrical Tables, ,

The mean difference between the Air an<l Dew Point Temperatures (Column 10) is the difference between the numbers in Columns 6 and 9, and the Greatest and Least :

Differences (Columns II and I2) are deduced from the 24 hourly photographic measures of the Dry-bulb and Wet-bulb Thermometers,

The values given in Columns 3, 4, 5, 14, and 15 are derived from eye-readings of self-registering thermometers, I

The mean reading of the Barometer for the month was 29in'921, being oin'I39 higher than the a\'erage for the 50 sears, 1841-189°,

TEMPERATURE OF THE AIR.
The highest in the month was 90°'0 on August IS ; the lowest in the month was 47°'2 on August :u. ; and the range was4~o'8. .
The mean of all the highest daily readings in the month was 77°·1, being 4°'3 higher than the avera.ge for the 50 years., 1841-189°.
The mean of aU the lowest daily readings in the month was 55°'7, being 2°'7 hig4er than the average for the 50 years, 1841-1$90.
The mean of the daily ranges was 21°'4, bein~ 1°'6 greater than the average for the So yea.rs, I841-IS90,
The IDe.an for the month was 65°'5, being 3°'9 higke'1" than the average for the So ycus, 1841-18~,

I~



MADE AT THE ROYAL OBSERVATORY, GREENWICH,IN THE YEAR 1899. (xli~)
\ i

WIND AS DEDUCED FROM SELF·REGISTERING ANEMOMETERS.

OSLER'S. !lWBlN. CLOUDS AND WEATHER.
eD SON'S,

1I0NTH oS
anti

~ --c :::
:l

General Direction, Pressure on the ~

rn g 8
DAY, "0 Square Foot, ~

Oil >
c 1: 0

:lBw, o. 0 ~
~ = ~£rti

,..;
$00 ~ 3<8 >

~
g~ A,M, P,M,0 C~.a A,M. P.}!'

ct::l ~ 0'"
>. Cl ..& 0iI:iZ

~ = Q;l

=
<'! ~ ·c .....

:l $00 ~ ~ ;t~
00

rn ~ ...::I I:l:l

hours. hours. Ibs, Ibs. Ibs, miles,
Aug. I 12'1 15'4- ENE: NE: ESE E: ESE 1'8 0'0 0'10 18 5 0, d : 0 : I, th.-cl 0, so,-ha : 0

2 10'7 15·3 E:N. E 2'5 0'0 0'14- 2II 0 : 0 : 2, ai.-s, so,-ha p,-el, so,-ha : 9
3 12'0 15'2 ENE E:ENE 3'5 0·0 0.3 2 318 10 : p.-el : 3, th,-el, so,-ha I, th,-el : li,-cl : 10

4- 9'3 J 5'2 ENE:E E:ENE 4-'0 0'0 0,60 37 2 10 : 10 : 8,ell +, ell, li.-cl : 0 : I, li,-el
5 9'9 15' I ENE:E E: ESE: ENE 4-'4- 0'0 0'37 32 8 10 : 10 : 2, H,-el 2, H,-cl : p,-el : 10, t,-sm
6 2'4- 15' I ENE: ESE ESE 1'7 0'0 0'02 161 10 : 10, shs.-r 10, oc,-slt.-r : p.-el : I, Ii.-cl

7 0'9 15'0 E:ENE ESE: E 0·2 0'0 0'00 14.2 10 : 10 : 9, slt,-sh 10 : 10
8 7'0 15'0 NE NE:NNE 2'3 0'0 0'16 297 10 : p.-cl 3, ci.-eu, li,-cl : 9 : 10
9 8·6 14-·9 N:NE E:ESE:ENE 2'5 0'0 0'15 269 9 : 10 : 8, Cll 2, Cll : 0 : 0

10 12'9 14-'9 NE:ENE E: ESE: ENE 1'4- 0'0 0'07 225 0 : 0 : 5, ell 3, eu, ell.-S : I, ell : 0
II 10'7 14-'8 NE NE:E 2'4- 0'0 0'06 189 0, m : I, li.-cl p.-el : p.-cI : 0
12 12'4- 14-'8 NE ENE:ESE:E 2'0 0'0 0'°7 210 p.-el,hy.-d: H,-cl : p.-el 5, th,-el : 2, th.-el : 0

13 11'4- 14-'7 E: NE NE:E 2'0 0'0 o'n 21 7 0, hy.-d, f : 4-, cu, H.-el ° : 0
14- 6'0 14-'6 ENE:E E:ESE 1'3 0'0 0'°7 201 9 : 1O : 9 6, li,-cl : 4-, li,-cl
15 7'3 14-'6 E:NE Variable 7'6 0'0 0'08 152 p,~cl, m, d: o,m : v, H.-el 7, eu, Cll.-S : p.-cl, W : v, I

16 8'1 14-'5 NNE:N N:NW:W 1'6 0'0 0'°7 21 7 10 : 10 : 8, th,-cl 6, ell : 2, li.-cl : 2, li.-cl
17 10'8 14-'4- WSW:NW vVNvV:NNW 3'3 0'0 0'25 3°4- p.-cl : 6, th,-cl 4-, ci,-eu : 10,1 : 10, slt.-r

; 18 4-'9 14-'4- W:SW:NW NW:WNW 1.·8 0'0 0·14- 1.83 9 : 9, Cll 9 10, sIt.-r : 10:
:

19 0'9 14-'3 NNW: NNE: NW N: NNvV 1'4- 0'0 0'08 1.04- 10, sIt.-r : 10 : 10, slt,-r 10, oc.-slt.-r : I, li.-cl
20 I 3'4- 14-'3 NNW:N NNE: ESE 1'0 0'0 0'01. 166 p,-el : p,-cl : 10 p,-cl : p,-cl : 0
2I 12'4- 14-'1. ENE NE: ESE 0'9 0'0 0'01. 14-1 o,h, m,d: 0 : 3, ell,-S 0 : 0

21. 12'; 14-'1. ENE E 0·8 0·0 0'03 14-7 o,h,m, d : 0 0 : 0 : 0, slt~-f

23 11'0 I4.'1 E ESE 1'5 0'0 0'07 178 0, f, d : 0, f : I, ci, sltA I, Ii--cl : I, Ii,-cI : 9
24- II,6 14-'0 ESE ESE 3'0 0'0 0'10 2II 9, f : 0 0 : 0

25 11'9 14-'0 ESE: SSE S: SSW: WSW 2'9 0'0 0'11 21 7 0 : 0 4-, ci,-s, li,-cl : I, s, li,-cl
26 I 1'0 13'9 WSW:NNW:N ENE: ESE: SSE 0'5 0'0 0'00 114- p.-cl : 0 : 8, th.-cI 8, th.-cl : v, H.-cl : v, Ii,-cl
27 9'5 13'8 E: ESE: WSW WSW:SW:SSW 4-'5 0'0 I 0'22 24-2 p.-el : 1. , eu,Os, ci.-s, Ii,-el p.-cl : v, cu.-s, th.-el: v, slt,-sh

28 6'7 13'8 S'V:WSW WSW:SW 7'2 0'0 0'16 24-7 9 : 9, Cll 10, hy.-shs, t : 0
29 2'3 13'7 WSW:SW S,y: SSW 2'7 0'0 0'21 287 0 : p,-ol " 9, cu, n, 818.-r 9, shs,-r : 9, shs.-r
30 9'4- 13'7 SSW: SW WSW: WNW 4-.4- 0'0 0·4-4- 35 8 9 : p.-ol : 5, eu v, eu, slt,-r, t : 0

31 5'4- 13'6 WSW SW:WSW 4-·5 0'0 0.3 1 316 p.-cl : p,-c1 : 5, th.-el, so,-ha V, hy,-sh : v, oe.-shs, 1
:------- ----------
: Means 8,6 14-'5 '" ... ", ,., 0'15 229
I-----------------------------------...

Number of
Column for 19 20 21 22 23 24- 25 1.6 27 28Reference.

:
The mean Temperature el EvaporatUm for the month was 59•.8, being ••,. high..- than )
The mean Temperature o/the Pew Point for the month was 55°'2, being 1°'0 higher than
The mean Degree of Humidity for the month was 69'9, being 6'9 less than h fi 1 8 8

. , . t e average or tIe 50 years, I 41-1 90.
The mean Elastic Force 0/ Vapour for the month was oln'436, bemg oln'ol5 greater than
The mean Weight of Vapour in a Oubic Foot of Air for the month was 4grs,S, being ~'I greater than
The mean Weight of a Oubic Foot of Air for the month was 526 grains, being 2 grains less than
The mean amount of Cloud for the month (a clear sky being represented by 0, and an overcast sky by 10) was 4'7.
The mean proportion of Sunshine for the month (constant sunshine being represented by I) ~as 0'593' The maximum daily amount of Sunshine was 12'9 hours on August 10 and 25.
The highest reading of the Solar Radiation Thermometer was 151°'0 on August 10; and the lowest reading of the Terrestrial Radiation Thermooneter was 35°'S on August 21 and n.
The mean daily distribution of Ozone for the u hours ending 9h was 0'0; for the 6 hours ending ISh was 0'0; and for the 6 hours ending :uh was 0'0,
The Prop01'tions of Wind referred to the cardinal points were N. 6, E, 16, S, 4, and W. 5,
The Greatest Pressure of the Wind in the month \Vas 7'6 lbs. on the square foot on August IS' The mean daily Horizontal Move'lnent of the Air for the month was 229 miles;

the greatest daily value was 372 miles 011 August 4; and the least dally va.lue was 114 miles on August 26.
Rain fell on 6 days in the month, amounting to oin'354, as measured by gauge No.6 partly sunk below the ~round; being lin'996 less than the average fall for the 50 years,

18'1-1-189°,
-irs

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1899. (}



(1) DAILY RESULTS OF THE METEOROLOGICAL OBSERVATIONS,

ITEMPEIL..U>Eol
~'"

BAllO- TEMPERATURE, \QQJ

METER, Difference between .~
the Air 'l'em] erature ~.~

<00 01 IOfth, and Dew Point

I
<:.I.- Of the Air, Evapo. Dew Temperature, Of Radiation, Q).~ i=

MONTH Phases ~~
ration. Point. ~()Q)

~~
:: --I 0't: al

and of >."= I :: ::
"i:~ I €1 -·=~f)1

~ Electricity,:: 0DAY. the ~]t
Excess De- =:: ....Mean lIean :;: ..

~ ",=.~ 0 0
ol~ Daily above duced S 11 ::I <\)

Col> ... ....
1899- .l\IoOIJ, .... .c: of 24 of 24 =:: :: :5 ~·~o ::

~] ~ Average Hourly :Ueall Mean, Greatest. Least, =:1.= rn ",<:llll ::
Hourly =§~:S 0Range, 'Of .= :: Elc~~ .... Values. of Values. Daily ~~

o . (jG)<\) <
!-~ '" ~ III = ~~ ::~ ~III 50 Years, IValue. ~ ... OJ>'

~§ ~oN .c: III ... 01
fp~/:ll ~ I ~e ~o ~~~

i
~'- M s= 0
r'"i ..::l A .... ~ A

in,
I)

in, 0 0 0 0 0 0 0 0 0 0 0 0

Septo I ", 29'574- 73'5 55°2 18'3 62'7 + 3'0 56'4- 51'0 117 23"9 3'0 66 13 2'0 50'3 0'014- 0°0 wP : wP : wP, mN . II

29'600 52'1 60'6 + 56'6 53'2 136'8 4-4-'6 0'04-2 0'0 wP : vP, vN : wP I·
2 .. , 72'3 20'2 0'9 7'4- 19'3 1'5 77
3 Apogee 29' 867 76'6 4-7"9 2g'7 62°3 + 2°7 5608 52°1 10°2 22'3 1'4- 70 137"8 39'9 0'000 0'0 wP

4- ". 29'894- 78'3 50'4- 27'9 66'2 + 6'8 59'3 53'7 12'5 25'5 1'2 64- 1357 39°8 0'000 0'0 wwP

5
Xew: 29'757 87"3 56'2 3rl 72°3 +13'0 64-'1 58'0 14.°3 26'4- 3'4- 60 14-4-' 5 4-6'4- 0'000 0'0 0.. : wP: wP

In E1luator.

6 '" 29'770 78"] 60'3 18'4- 68°5 + 9'4- 64-'9 62'0 6'5 15'8 2'3 80 109°0 51'2 0'420 0'0 wP : vP, vN : wP I

7 '" 29776 72'1 59'3 12'8 65°5 + 6'6 64-'0 62'8 2'7 TO. 0°4- 9 1 104-'9 54'5 0'121 0'0 wwP : wP, vN : wwP
8 , .. 2'9'82 3 73'9 58'2 15'7 65'8 + TI 61·6 58'1 7'7 17'5 0,6 77 104-'1 53°3 0'000 0'0 wP

9 , .. 29'984- 68'3 54-'3 14.'0 60'9 + 2'4- 54-'0 48'0 12'9 18'S 5'1 62 116'0 4-7"9 0'000 0'0 wP:mP:mP

10 '" 29'9 81 64-'0 4-8'9 I 5'I 57"7 - 0'6
1

52'1 4-7"0 10'7 20'9 2,8 68 100'3 36'8 0'000 0'0 wP
II ,,' 30 '01 3 65'4- 4-2'2 23'2 56'7 - 1°4- 52'7 4-9'0 7"7 12'4- 1'9 76 81'0 34'1 0'000 0°0 wP
12 Greatest De,~. s. : 29'963 69'0 51'1 17'9 60'9 + 2'91 56'6 52'9 8'0 17' I 2,6 75 I 15"3 41'6 0'000 0'0 wP: mP: wP

.First Quarter.

13 ", 29'9 13 7 1'2 4-5'4- 25'8 59'1 + 1"2 55'8 52'8 6'3 14-'0 0,6 80 105'2 36'0 0'000 0'0 wP : mP : mP, wwN
14- ,., 29'87 2 67'3 54-,6 127 61 'I + 3'3 55'8 51'2 9'9 19'6 3'8 71 105'0 4-6'3 0'000 0'0 wP:mP
15 ... 29'795 69'1 4-6'2 22'9 58'0 + 0'3 52'8 4-8' I 9'9 20'0 1'9 70 I I 37 37'7 0'137 0'0 wP : wP : wP, sN

16 .. ' 29'4-6 I 62'9 53'4- 9'5 57'1 - 0'4- 53'2 4-9,6 1'5 15'0 0,8 7'6 106'4- 4-6'3 0'135 0'0 wP, wN: vP, ssN: mP
17 .. , 29'621 69'0 50'1 18'9 58'6 + 1'3 54-7 51'2 7'4- 157 2'0 77 108'6 44-'7 0'000 0'2 wP
18 Perigee: 29'575 64-'1 52'2 II '9 56'7 - 0'2 51'1 4-5'9 10'8 20'0 4-'7 67 101'6 4-6'6 0'016 0'8 wP: mP, mN: wP

In Equator.

19 Full 29'53 2 64-'1 53'5 10,6 57'1 + 0°6 52 '4 4-8'1 9'0 16'0 1'3 I 72 96'2 4-9'0 0'153 0°0 wP : wP : wP, wN
20 .. , 29'503 60'7 47'5 13'2 53"31-

2'8 47'8 4-2 '3 I I '0 19'6 2,6 66 108'3 4-1'7 0'001 0'0 wP : mP, mN : mP
21 .. , 29'67 8 65'2 43'3 21'9 52'7 - 3'0 4-7"7 42'7 10'0 20'3 2'9 69 124'1 35'9 0'000 0'0 mP

22 ... 29'574- 60'S 47'4- 13' I 5+'4- - 1'0 48°2 42 '2 12'2 20'9 0'9 63 108'5 40'3 0'170 0'0 wP, wN : mP : mP
23 ... 29'794- 6J'2 43'2 18'0 51'2 - 4-'0 4-7'0 4-2'6 8,6 16'3 3'5 73 111"0 36°2 0'016 0°0 mP': wP: wP, sN
24- , .. 29'74-7 61'9 45'3 16,6 52 'S - 2,6 4-7'7 4-2'9 9'6 19'0 4'0 70 108'9 39'6 0'02 3 0'0 wP:mP:wP

25 Greatest 29'570 66'7 54-'5 12'2 58'3 + 3'3 53'6 49'4- 8'9 l7'1 2'1 73 112'2 4-8'4 0'01 5 0'0 wPDeclination N.
26 Last Quarter 29'397 63'1 49'0 14-' I 55'5 + 0'6 50'S 4-5'8 9'7 17'9 3'6 70 II 5'3 43'8 0°002 0'0 wP : wP, vN : wP
27 ", 29'35 2 60'5 4-6'3 14-'2 52'4- - 2'5 4-8'7 4-4.'9 7'5 10'8 4'4- 76 109'1 41'1 0'155 0'0 WP: VP, ssN

28 ... 29'5 I 3 59'1 4°'5 18,6 48'2 - 6,6 4-5'2 4-1'9 6'3 13'7 0'0 79 100'5 31'0 0'004- 0'0 wP : mP, wN : mP, saN
29 .. , 29'4-89 58'0 37'1 20'9 4-7'9 - 6'7 4-6'0 4-3'9 4'0 11·6 0'0 87 92'0 29'i 0'778 0'0 mP: vP, vN
30 Apogee 29'181 57"8 45'8 12'0 50'4 - 4-'0 4-8'3 46'1 4'3 11,6 0'8 86 115'6 39°0 0'03 1 0°2 , .. : wP, ssN : wP

29°686 67°4 -49o;l~ 5802- + 100 ~149°;--;';-~-:- 73°0

-----------------------
Bum

Means .. , 112'0 4 2'4 2'233 0'0----f--------___________________ -------------- ,

Number of

2 3 4 I 5 I 6 7 I 8 I 9 10 II 12 13
Column for I 14- 15 16 17 18Reference.

The results apply to the civil clay.

The mean reading of the Barometer (Column 2) and the mean temperatures of the Air and Evaporation (Columns 6 and 8) are deduced from the photographic records.
The average te!nperature (Column 7) is deduced from the 50 years' observations, 1841-189°, The temperature. of the Dew Point (Column 9) and the
Degree ofJ.Iumldlty (Column 13). are deduced ~rom the corresponding temperatures of the Air and Evaporation by means of Glaisher's Hygrometrical Tables,
T~e mean dl~erence between the All' and Dew Pomt Temperatures (Column 10) is the difference bf\tween the numbf\rs in Columns 6 and 9, and the Greatest and Least
DIfferences (Columns II and 12) are deduced from the 24 hourly photographic measures of the Dry-bulb and Wet-bulb Thermometers,

The values given in Columns 3, 4, 5, 14, and 15 are derived from eye-readings of self.registering thermometers.
The mean reading of the Barometer for the month w~s 29in '686, being oin'120 lower than the axerage for the 50 years, 1841-189°,

TEMPERATURE OF THE AIR,

The highest in the m~nth was ~7°'3 o~ Sep~ember 5 ; the lowes~ in the month was 37°'1 on September 29; and the range was 50°'2,
The mean of all the hIghest d~l1y rea~mgs.lll the month was 6~ '4, being 0°'1 higher than the average for the 50 years, 1841-189°,
The mean of all the lowest dally readmgs m the month was 49 '7 being 0°'6 higher than the averaae for the 50 years 1841-189°,
The mean of the daily ranges w~s 17°7, be~ng 0:'5 less than the ~verage for the 50 years, 1841-189~' J

The mean for the month was 58 'z, bemg I '0 h'/,gher than the average for the 50 years, 1841-189°,

---



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (Ii),

r.M.

I WIND A.S DEDUCED FROM SELF·REGISTERING ANEMOMETERS,

a IU2

~~'II__.....:- O_S_LE_R_'S_._._--:- 1~80~~~:'-II' C_L_O-_iJD_S_A_N_D_W_E_A_T_H_ER__• •

.. General Direction. Pressnre on' the
Square ]'oot.

~ j-------;----------I--,.-----i ~ II

~ 't;~.,;. _~

~ A 'I( -p '1 ~ 5~ ~ ~ A.M..g .1', 1: ••1 ,.;::: =t::l~~.;z

~ ~ os ~ I ';:;... IB ~ ~-;r~ =0

and

DAY,

1899'

MONTH

hours. hours. Ibs. Ibs.

Septo I 8°8 13'5 WS\Y : W W : WSW: S\V 306 0'0
2 6'9 1305 WSW: SW: W WSW: NW 4°0 0°0
3 1103 13°4 WSW: SW WSW: SW: SSW 0'8 0°0

Ibs. miles.

0'43 360
0°29 293
0'04 192

p,-el, 1
9, r
0, d

po-ol
lio-cl

6, CU, cu.,s, so.-ha

8, ell, n
o

5, ell, ei,-eu : 5, en, th.-cl: 10, r
v, fq.-r, 1, t: 10, fq.-shs : 0

p.-el : p,-cl : 0

1'4 0°0 0°07
3'0 0°0 0'11
8'0 0'0 0'04

: 0

: p.-el
: 0

0,1

9, slt.-m

o

p.-cl : v, slt.-m, I, t
5, en, li.-cl : 10
p.-cl : 0

: 10
o : 0

: 10, hYo-sh, w

po-el
10
o

p,-el
po.el :
8, ell

o
p.-el :

10, t,-sm, W :

p,-cl :
10 :

8, ell, li.-el :

10, r :
p.-el :
3, en, th.-el :

6, ello-S
9, shso-r, t

: 10, r
: 8, th.-cl

po-cl

o

9
9

: 9
: 10

p.-cl : 10

0, m : 9
: 9

p,-el, m: I, li.-cl

: 10
: p.-el

0, hy,-d
o :
9, f :

10
10
10

v
9
p.-el :

II I~' hyo-d :

0, d :

0'25 27 2
0°03 182
0°03 190

0'00 85
0'10 192
0'3 0 289

0'0 0°00
0'0 0°07
0'0 0°27

0'0

0'0

0°0

0'0

0'0

0'0

0'1
1°8
4° 2

3'2
J'2
0,6

SSW: S
S\Y

E:ENE:NE

WSW:NNW:NE
NNW:N

WSW: SvV

4 1201 13°3 SSW: SE: S
5 7'3 13°3 ENE: SSE: SW
6 1713°2 SW:NE

7 1°2 13°1 NE: NNE: ESE SE : S 0°1
8 5°1 13'1 SW : N N: NNE: NNvV 1°7
9 808 13'0 NNW: N NNW: NW :'W 2'1

10 1'5 13'0 'V : NNW N
II 0°0 12091 NNW: SW WSW: WNW
12 4'3 12°9 NNW: N: NNE N: NE: SSE

13 2'9 12'8 $SE : Calm
14 3'9 12°7 NE: NNE:N
15 5'9 12°6 NNW: WSW: W

16 5'0 12°6 SW: W : WNW WNW: NNW: NW 4'8 0'0 0'54 38 I

17 2'8 12°5SvV : WSV{ WSW: W: WN\V 3.6 0'0 0'20 291
18 4'8 12'5 WSW: W WNW: W: WSW 10'0 0'0 0'88 478

10, sll.-r :
v :
v :

ei.-ell
lio-el
tho-cl

: 9, n, se, oc.-slt.-r

: 10
: v, shs.-r, w

v, n, r, 1, t :
9, en :
p.-el, W

2, en
9, en

: I, li.-cl
: I, li.-el, lu.-eo

p,-el, In.-co, In.-hs

19 0'7 12'4 WSW: W WSW: SW 7'1
20 8'7 12'3 WSW: W: WNW W : WNW: WSW 12,6
21 804 12°2 WSW: W SW : SSW: S 1°3

22 8'3 12'2 SSW: WN\V' W: WNW: WSW 1'4'2
23 4'6 12°1 WSW: SW 'VSW 7°1
24 8°1 12°1 WSW: VV: NW NW: WSW: SW 6'0

0'0 0'80 480
0°0 1·19 544
0'0 0008 241

1'40 587
0'50 395
0'57 417

: 10, w, fq.-shs
0, st.-w : 0

7, cio-eu, th,-el: 9

9, shso-r

0, 1

li.-cl : 0

8, en : 10, r
10, fq.-th,-r ; 10

8, ell, ci.-en: 10, oe.-slt.-r :
v, r, so.-ha, w : 0, 1
v, shs,-r, t: v, 1, t, oe.-r :

7, en, n, w:
9, ell, slt,-r:
p.-el :

8, en, th.-el
7,cu, w,slt.-r:
Po-cl, h :

9
8, Oll, W
I, th.-c1

: 4, ell, th.-ol
: 5, eio-s,li.-c1
: 10, shs.-r

3, li.·cl, W

: 9, on
: po-cl, W

o
po-el

po-cl
o
o

: 10
: p,-c1
: 0

9
p.-ol
0, d

10, r,.w
0, d
v

10
p,-el
0, d

394
506
35 2

0°53
0'99
0'33

0'0

0'0

0'0

0'0

0'0

0'0

WSW:SW 3'9
WSW: SW 10'5

SSW: SW: 'WSW 3.6

25 4'8 12°0 WSW:W:WNW
26 5'8 1I'9 W: WSW: SW
27 303 11'9 S\Y : SSW

28

p,-cI, I, t, sIt,·r: 0, sito-f, 1
: 10, r: v, li.-cl, 1

6,cu, th,-cl, h:
10, r
9, shs,-r

3, Oll, h

9

: 0, f :
: 10

: 10 :

0,1, d
0, d

10

28 6'5 11'8 S\V: WSW W : N\V : SvV 1°3 0°0 0°02 191
29 0'8 I I'] SW : SSW S : SE : ENE 2'3 0'0 0°11 206
30 3°2 I I '7 SSE: SS'V : SW SSW: S 3°6 0°0 0'20 264

-;::-~ 12,6 ---~~------~~----.-..-I-=- 0°3; 296-

~I::~~:'
19

1--=-----2-1---1 2Z
23

1:- 25 26 ---------2-7-----

The mean Temperature of Evaporation for the month was 53°°5, being 0°°7 lower than 1
The mean Temperature of the Dew Point for the month was 49°°3, being ZO'I lower than
The mean Degree of Humidity for the month was 73 00, being 7'8 less than I

I
the average for the 5° years, 1841-189°,

. The mean Elastic Force of Vapour for the month was Oin'3SZ, being Oin oOZ7 less than
The mean Weight of Vapour in a Cubic Foot of .Ai1' for the month was 3grs'9, being ogr03less than
The mean Weight of a Cubic ~ot of .Air for the month was 530 grains, being 3 grains less than )
The mean amount of Cloud for the month (a clear sky being represented by 0, and an overcast sky by 10) was 6'00
The mean proportion of Sunshine for the month (constant sunshine being represented by I) was 0°416. The maximum daily amount of Sunshine was U'I hours on September 40
The highest reading of the Solar Radiation Thermometer was 144°°5 on September 5 ; and the lowest reading of the Terrestrial Radiation Thermometer was Z9°·1 on September "9
'1.'he mean daily distribution of Ozone for the u hours ending 9h was 0'0 ; for the 6 hours ending ISh was 0'0 ; and for the 6 hours ending u h was 0'00

The Proportions 01 WinO, referred to the cardinal points were No 6, Eo ", So 8, and W. 140
The Greatest Pressure of the Wirul in the month was 140" lbs. on the square foot on September Uo The mean daily Horizontal Movement of the .Air for the month was "96 miles;

the greatest daily value was 587 miles on September :u; and the least daily value was 85 miles on September 130
Rain fell on 15 days ill the mouth, amounting to "in'''33, as measured by gauge Noo 6 partly sunk below the ground; being OinoOl8 less than the average fall for the So years,

1841-189°.
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Ele'Ctricity.

wP :sP: sP
mP
wP

wP
wP: wP: mP

wP

wP
wP
wP

wP :mP
... : mP: mP

mP

... :mP
mP:wP

wP

wP
wP: wP, wN
wwP,wwN

".":mP
mP

wP: ,'"

wwP, wN: wwP
wwP
wP

wP: wP: mP
mP: wP: wP

wP : wP : wP,wN

, wP: wP, wN
wF, wN : wP : mP

wP

!

I

Q) I

~ ,

0'0
0'0

0'0

0'0

0'0
0"0

0'0

0'0
0'0

0"0

0'0
0'0

1"3
1'5
0"0

O"S
0'0
0'0

0"0

0"0
0'0

0'0
0'0
0'0

0'0

0'0

0"2

0'0

0'0

0"0

....o
~

5
oe
-<

i

36'0 0"000

35'6 0'000
37"2 0'000

22'0 0'000
28'0 0'000
30'S 0'000

o I in,

37"0 0'114
'3 8' 3 10!°4-3

I
36'6 0'000

+8'1 1,0'3 I2

37' I iO' 0 4 1

32'9°"000

I
2""'0 '0'000
2~'210"000
28'5 0"003

27 05100000
28'9°'000
3~071001l5

31'1 :0'000
28'9 0"000
28'9 0'000

93'4
94"7
46'9

I

54'8
63"4
74'4

90'0 38'3 0'000
71"1 37"0 0'276
64'052"3 0'5 11

94-'3 4-6'1 0'5 II

83"S 46'1 0'177
61"1 36'5 0'24°

59'0
60'4
79'0

86'1
77'1

JI3'3

91'9 32'9 0'000
1°4'0 30'9 0'000
103'0 29'1 o'oqo

95'3
101'1
108'5

,ITEMPERATURE,

'--'------1
I
I'Of Radiation,

SI
80
83

82
85
79

86
81
73

82 94"7
84 97"3
88 90' I

7 1 S7'3 1

78 I 9S"1
72 101'0

SI
89
94

87
85
86

2'5
0'2
0'2

0'0 87
0'2 86
0'0' 97

0"2 96
0'2 94
0'2 89

0"6
1'7
1"7

1"9
0,8
0'0

1'9
5"2
8"9

8'2
9'5
8"0

II·6
]4'1
15'6

15'8
15'0

1"7

1'1

1'9
3'1

5'8
6'0
5"2

o 0 0'

5"7
3"3
1'7

4'0 8'2 1'6
5"7 7"8 3"1
8"6 16'5 2,6

2'4 4"6 1'0
4-"4- 9"4 0"8
4'2 6'8 1."7

5'3 12~6 0'9
4'3 13"5 0"7
6"6 15'8 0"4

5,6 12"7 1"2
4'8 14'4 0'7
3'6 7"8 1'0

9"4 18·6 3"5
6'6 11'8 3"1
8'9 ]5'0 3'7

3'9
4'3
0'9

3'8
4'5
4"1

Mean. Greatest. Least.

41 '1
44"7
49"3

36"61
36'7
37'9

o

2'1 44"9 4 1'9
0'0 46"7 43'6
1"3 45"7 43'0

52'8 - -0'4 51'6 5°'4
49'4 - 3'6 47"3 45"0
47'9 - 4'8 45"9 43"7

45'6 - 6'9 43'1 4°'3
45'5 - 6,6 43"5 41'2
46'3 - 5'4 43'2 39"7

51"4- + 3"8 4-8'6 457
53'6 + 6'2 51 '9 5°'3
S7'7 + 10'4 56'S 56'0

57'6 + 10"4- 55'6 53'8
S6'o + 9'0 537 51 '5
SO"4 + 3"4 48'4- 46'3

o

5"6 44'3 - -4"2 43"8 I 43'2
11'5 47"2 - 1"0 46"3 4S'3
15'0 SO'o +'2"1 48"5 46"9

27"S 46'7 - 4'6 44"1
27'4 49"5 - 1"5 47"2
11'6 52"9 + 2'3 51'1

14"1 46'0 - 4"3 4],6
11'5 43'3 - 6'8 4°'3
14-'0 46"8 - 3'1 42,6

15"6 47"7
IT9 49.6
25"5 +8'2-

14'6
10'3

5'1

12"5
8"2

13"7

TENPERATURE.

Mean Excess Mean De-

Daily of 24 above of 24 duced
Average HourI" Mean

Range, Hourly J

Values. of Values. Daily
50 Years, IValue.

I

Of the Air.

o

58'3 37"0 21"3 45'4 - 3'9 4-3"6 41"5
59'9 38'1 21·8 46'1 - 2'9 44'1 41'8
46'0 42'0 4'0 44"0 - 4-'8 43'6 43"1

63"0 4-3"4 19"6 52"3 - 1"8 50'3 48'3
52"6 44'2 8'4 51"1 - 2"7 48"3 45"4
63'0 42'6 20'4 52'6 - 0"9 4-8'3 44'0

60"5' 32'7
62'9 35"5
62"9 45"3

53'2 39'1
53'4 35'9
53'S 39"5

56'3 4°"7
60'0 42"1
62"2 36'7

57"6 48"3 9'3
52"4 44'9 7'5
54'0 42'1 11'9

54'8 32"5 22'3
60"2 31'2 29~

59'5 33"6 25'9

46'9 41"3
54'8 37"3
58"2 43"2

60"1 45'5
58 '0 47'7
60"5 55'4

63'6 51 '1

61'0 52'8
58 '1 44'+

Difference between
I the Air 1'ellllierature

Of I' Of the ' and Dew Point
Evapo- Dew Temperatl1re.

1-----,-------,---,--- ration., Point, 1

I

BA1{Q
:METER.

3°'227
3°'195
3°'223

29"69°
29'995
29'960

29"778
29'9 13
3°'166

in.

29'699
29"923
3°'001

3°'°48
3°'208
3°'152

30"062
29'794
29'4 12

29"154
29'4°9
29"8 I I

3°'212
3°'087
3o'156

30" I 37
29'789
29'621

29'680
29'75°
29'5 86

Phases

of

Moon.

the

New

In F.quator:
Perigee

Full

Greatest
Declination N.

In Equator

16
17
IS

In Equator

Apogee

I ° De~J:~~~ S.
I I ..•

12 I First Quarter

:~ I :::
15 .. "

25 ...
26 Last Quarter
27 ...

19
20
21

anti

DAY,

1899-

4
5
6

7
8

9

MONTH

Qct. I
2

3

The results apply to the civil day.
The mean reading of the Barometer (Column 2) and the mean temperatures of the Air and Evaporation (Columns 6 and 8) are deduced from the photographic records.

The average temperature (Column 7) is deduced from the 50 years' observations, 1841-189°, The temperature of the Dew Point (Column 9) an.d the
Degree of Humidity (Column 13) are deduced from the corresponding temperatures of the Air and Evaporation by means of Glaisher's Hygrometrical Tables.
The mean difference between the Air and Dew Point Temperatures (Column 10) is the difference between the numbers in Columns 6 and 9, and the Greatest and Least
Differences (Columns II and 12) are deduced from the 24 hourly photographic measures of the Dry-bulb and Wet-bulb Thermometers,

The values given in Columns 3, 4, 5, 14, and 15 are derived from eye-readings of self-registering thermometers.
The mean reading of the Barometer for the month was %9in'895, being oin'I79 higher than the average for the 50 years, 1841-189°'

TEMPERATURE OF THE AIR,

The highest in the month was 63°'6 on October 28 j the lowest in the month was 31°'2 on October 8 ; and the range was 32°'4,
The mean of all the highest daily readings in the month was 57°'5, being 0°'2 lower than the average for the 50 years,· 1841-189°'
The mean of all the lowest daily readings in the month was 41°'5, being 1°'8 lower than the average for the 50 years, 1841-189°,
The mean of the daily ranges was 16°'0, being 1°'6 greater than the average for the 50 years, 1841-189°'
The mean for the month was 49°'2, being 0°'8 lower than the average for the 50 years, 1841-189°,

-



MADE AT THE ROYAL OBSERVATORY, GREENWICH, 'IN THE YEAR 1899. (liii)

I Wnw AS DEDUCED FROM SELF-REGIS'rERING ANEMOMETERS.
,.

OSLER'S.
ROBIN-

CLOUDS AND WEATHER.
ell SON'S.

MONTH = --';a I

and ~
..,

= Pressure on the
g

DAY,
l:1.l ci General Direction. Square Foot. E
'0 0 II)

·2 ~

=
~ 0

1899. 0 0 );t
~ =:

'S~tii
,,;

f! II)
_.-

= ~

~
=~ ,:g< A.M. F.X.

A 0
A.M:. P.~I.

0= =11)
~

-a ~ ==: ~ 2~

= ~ 0iS ., 1: ....-; ::l ~ II) ~ ;t~
00

A l:1.l Cl ~ =.
I

hours. hours. lbs. lbs. lbs. miles.
Oct. I 0'3 I 1'6 SSE: E: ESE SSE: S: SSW 5'7 0'0 0'4-7 333 10 : 10 : 10, sIt.-r 9, shs.-r, t : v, 1 '.

1 0'0 11·6 SSW:SW:WSW WNW:WSW 7'0 0'0 0'69 4-°7 10, sh.-r, w : 10, sIt.-r, Tll 10, oe.-r : 10 : °
3 5'7 11'5 WSW: S\V WS'W: SW 12'5 0'0 1'10 517 0, d : ° : 5, ci.-cu, li.-cl p.-el, w : 10, W : 10

4- 0'0 11'4- SW:NNE ENE: NE +·6 0'0 0:24- 26 5 10 : 10 : 10, f, gt.-glm ' 10 : 10, r : 10,oe.-shs

5 0'0 11'3 NE:NNE NNE:NE 1'9 0'0 0'°7 237 10, r : 10 : 10 10, oe.-shs : 10, oc.-sIt.-r : °
6 0'8 11'2 NNE: SE E:ENE 0'9 0'0 0'01 15 2 p,-cl : p.-el, sIt.-r 10, slt.-r : 10 : p.-cl, d

7 5'4- 11'2 NNE : Variable N 1'0 0'0 0'00 112 10, f;hoAr: 0, tk.-f : I, li.-el 2, th.-el, h : 0, f : 0, f
8 6'4- I 1'1 Calm: ENE E : ESE 0'5 0'0 0'01 103 0, f : 0, tk.-f : I, li--el p.-cl : 0, sIt.-f

9 8'3 11'0 E: ESE SE :SW 0'3 0'0 0'00 97 0, tk.-f : tk.-f : I, slt.-f ° : o,d

10 6'6 11'0 SW: WSW WSW:SW:SSW 0'1 0'0 0'00 15 8 o,f,ho.-fr: f : 2, th.-cl, slt.-f, h I, th.-cl : 0, sIt.-f : 0
II 6'3 10'9 SW: SSW SW: SSW 0'5 0'0 0'01 121 f, hoAr : tk.-f : 3, ci.-s, li.-cl I, li.-cI, so.-ha, prh : I, li.-cl : I, d
12 1'1 10'9 SE: SW SW:vY:'WNW 4-'3 0'0 0'20 218 10, f : 9, f p.-el, sIt.-r : v, shs.-r, w

13 7'3 10'8 W: WSW: N\V NW:SW 5'8 I 0'0 0'5 2 37° 0,£ : 0, £ : p.-cl 4-, Ii.-cl : 0, h
14- 2'9 1°7 SW: WSW: NE ~E:ENE 1'0 0'0 0'02 183 0, hoAr: 0, f : 6, eu, th.-el p.-cl : °
15 '9'0 10'7 ENE: E: ESE E 6'3 0'0 °'70 357 I, hoAr : ° : 4, cu, cU.os, w o,w : °

16 TO 10·6 E E: ESE 1'8 0'0 0'18 23 6 0, hy.-d : ° 0 : p.-el : 0, slt.-h
17 9'1 10'5 :E E I'4- 0'0 0'04- 17° ° : ° ° : 0, f, hy.-d
18 8·6 10'5 E: ESE: NE E: ESE 1·6. 0'0 0'02 160 0, tk.-f : 0, tk.-t : ° ° : 0, tk.-f, d

19 5'4- 10'4- E E 1'0 0'0 0'04- 124- tk.-f : tk.-f : 0, f 0 : o,lu.-eo : 0, tk.-f, d
20 4-'2 10'4- ENE ENE:E 0'7 0'0 0'01 104- tkA : tk.-f : 2, cL-s, th.-e1, f 6, ci.-s. so.-ha, prh : p.-cl : 5, th.-cl, f
11 0'0 10'3 E: Variable: Calm SvV : Calm 0'1 0'0 0'00 56 tk.-f ; tk,-f tk.-f : tk.-f

11 0'0 10'3 ESE: Calm Variable: Calm 0'0 0'0 0'00 5° tk.-f tk.-f 3, ci.-eu, ei.-s, f : I, H.-cl, f
13 0'0 10'2 Calm: SW 'VS'V: S'V' 0'5 0'0 0'00 113 tk.·f : tk.-f : 10, f 10,f : 10, tk.·f : 10, sIt.-f

I
14- 0'9 10' I WSvV NW:NNW:E 0'3 0'0 0'00 159 9 : 10, f : 9, sIt.-f 9 : V i ~Q

15 4-' I 10'0 E: NE: SE S : SSW 0'8 0'0 0'01 129 9 : 9 : 5, li.-el, h 5, li.-cl : 7, th.-el : th.-cl
16 0'1 10'0 SSW SSW: SW 1'1 0'0 0'07 221 li.-el : 9 : 10, shs.-r 10, r : 10, fq.-r
17 0'0 9'9 WSW:SW:SSW SSW: SW 3'7 0'0 0'4-2 361 10 : 10, fq.-r 10, r : 10, r

18 1'7 9'9 SW: SSW WSW:W:SW 2'5 0'0 0'20 310 10, hy.-r : 7, eu, li.-cI p.-el, sh.-r : Ii.-el : p.-cl
19 1'2 9'8 SW: SSW SSW: SW 7'4- 0'0 0'67 4-34- 9 : 9, sIt.-r 9, w, slt.-r : 9, w, fq.-r
3° 0'1 97 SW: SSW: NNW NNW: SW 7'2 0'0 0'69 37 1 10, r : 10, se, r 8, eu, th.-el, h : p.-cl

-"co',' '_. "

31 7'8 9'7 SW:WSW W: SvV: SSW 4-'6 0'0 0'34- 335 9,d : ° : 1, eu, Ii.-el J, li.-cl : ° : 0---- ________1______. _ ----------
Means 3.6 10·6 ... ." I .. · ... 0'2~ 225_.- --------

--22--1:-NUIllber of
Column1'or 19 20 2 I 24- 15 26 27 28Reference.

The mean Temperature 0/ Evaporation for the month was 46°'9, being 1°'1 lower than tthe average for the '50 years, 1841-> 89°'

The mean Temperature of the Dew Point for the month was 44°'5, being 1°'4 lower than

: The mean Degree 0/ Humidity for the month was 84 '5, being 1'1 less than

'The mean Elastic Force of Vapour for the month was oin'Z94, being oin'015 less than

:
The mean Weight of Vapour in a Oubic Foot of Air for the month was 3grB'3, being ogr·z less than

i The mean Weight of a Oubic Foot of Air for the month was 544 grains, being 5 grains greater than

The mean amount of Oloud for the month (a clear sky being represented by 0, and an overcast sky by 10) was 4 '8.

The mean proportion of Sunshine for the month (constant sunshine being represented by I) was 0'338. The maximum daily amount of Sunshine was 9'1 hours on October 17.

The highest reading of the Solar Radiation Thermometer was 113°'3 on October 3 ; and the lowest reading of the Terrestrial Radiation Thermometer was 22°'0 on October 19.

'The mean daily distribution of Ozone for the I2. hours ending 9h was 0'1 ; for the 6 hours ending I5h was 0'0; and for the 6 hours ending u h was 0'0.

The PtrDportions of Wind referred to the cardinal points were N. 4, E. 10, S. 8, and W. 7. Two days were calm.

The @reatest Pressure of the Wind in the month was I2'5 lbs. on the square foot on October 3. The mean daily Horizontal Move'ment 0/ the Air for the month was 225 miles;
the greatest daily value was 517 miles on October 3 ; and the least daily value was 50 miles on October 22.

Rain fell.em 10 days in the month amounting to zin'343, as measured by gauge No.6 partly sunk below the ground; being Oin'468 less than the average fall for the 50 years,
1,843:-1,890,-
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o

ITO 4-8"7 + 2'0 4-5'f 4 1'8
8'2 57'f + 10'9 55'7 5f'2o

10'1 5f'9 + 8·6 51'6 48'4-
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12"7 48'7 + 5'5 44-'1 39'1 9'6
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11'0 42'4 + 0'2 4°'5 38'2
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5o'6 4-5'4-

52 '0 46'8
52.'2 f5'o
5f'+ f5' 1

I TEMPERATURE.
1 -

I Of R&d''''on,

1----.II---;----.-~-Ie-a-ll~Ex-C-es-s-M-e-an- --D-e.- -~-------t~§ I .

I Daily of 24 above of 24 duced ·s n-· ~§

H I Average HourI" Mean )Iean, Greatest. Least, ==.~ rr..
Range, our Y ~ 'Z~ ,S

Values, of Values. Daily ~ ::: tl .,;
50 Years. IValue. a;... <II ;.,

I I
rtJ3 ~~
~--- .....

in,

29781
29',1-19
29'3 67

29'f51
29'5 88
29'738

29'81 5
29'3 27
29'674-

29'f66
29'9 15
30'159

BAllO
METER,

3°'201
3°'08 5
3°'365

30'f77
30 '5 16
30 '4-59

3°'273
3°'137
3°'259

30'261
30 ' 22 f
30'116

30 '193
30 '248
3°'2.22.

Phases

of

the

Moon.

New

Greatest
Declination S.

Greatest
Declination N.

Full

Apogee:
Last Quarter

In Equator

+
5
6

7
8

9

10 First Quarter
I I •• ,

12 ~~~~1~r

19
20'
21

and

DAY,

Illgg.

MONTH

Nov. I

2

3

i

Means!

I
I
I

The results apply to the civil day,
The mean reading of the Barometer (Column 2) and the mean temperatures of the Air and Evaporation (Columns 6 and 8) al'e deduced from, the photographic records,

The average temperature (Column 7) is deduced from the SO years' observations, '1841-189°' The temperature of the D<!w Pomt (Column 9) and the
Degree of HumidIty (Column 13) are deduced from the correspouding temperatnres of the All' and Evaporation by means of Glaisher's Hygrometl'lcal Tables.
The mean difference between the Air and Dew Point Temperatures (Column 10) is the ditference between the numbers in Columns 6 and 9, and the Greatest and Least
Differences (Columns II and 12) are deduced from the 24 hourly photographic measures of the Dry-bulb and Wet-bulb Thermometers,

The values given in Columns 3, 4, S, 14, and 15 are derived from eye-readings of self-registering thermometers,
• Rainfall (Column 16). Amount entered on November 18 is derived from fog. •
The m8l'n reading of the Barometer for the month was 30In'017, being oln'z73 higher than the average for the SO years, 1841-189°'

TJUlPERATUBE OF THE AIR,

The highest in the month was 62°'0 on November 4; the lowest in the month was 28°'9 on Novemb.er 30; and the range was 33°'1,
The mean of all the highest daily readings in the month was st'o, being 4°'2 higher than the average for the SO years, 1841-189°,
The mean of all the lowest daily readings in the month was 42 '3, being 4°'7 higher than the average for the SO years, 1841-189°'
The mean of the daily ranges was 10°'7, being 0°'6 less than the average for the 50 years, 1841-189°'
The mean for the mouth was 48° '0, being 4°'8 higher than the average for the So years, 1841-189°,
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28 3'8 8'2 WSW WSW 1'5 0'0 0'09 256
29 0'0 8'2 WSW Variable 0'1 0'0 0'00 163
30 0'0 8'2 SS'" : Calm ESE: SSE: SSW 0'2 0'0 0'00 109

Means 1'6 g.g ----..~---I---~-·,----.-"---".-0'3: '90-
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T.he mean Temperature of Evaporation for the month was 45°'7, being 4°'1 higher than 1
The mean Temperature of the Dew Point for the month was 43°'1, being 3°'4 higher than

The mean Degree of Humidity for the month was 83'9, being 3'6 less than h '" 1. . , Jt e average lor t 1e 5° years, 1841-189°,
Themenn Elastic Force of Vapo~tr for the month was om'278, bemg Oin'034 greater than
The JIlean ,Weight of Vapour in a Cubic Foot of Air for the month was 3grs'2, being ogr'4 greater than
T,he mean Weight of a Cubic Foot of Air for the month was 547 grains, being I grain less than
The ,mean amount of Cloud for the month (a clear sky being represented by 0, and an overcast sky by 10) was 7'4.

The mean proportion of Sunshine for the month (constant sunshine being represented by I) was 0'181. The maximum daily amount of SZlnshine was 8'7 hours on November I.

The highest reading of the Solar RadiaUon Thermometer was 105°'2 on November I ; and the lowest reading of the Terrestrial Radiation Thermometer was 22°'8 on November 30,

The mean daily distribution of Ozone for the I2 hours ending 9h was 0'4; fan the 6 hours ending 15h was 0'0 ; and for the 6 hours ending 2Ih was 0'0,

The Ptroportions.9f Wind referred to the cardinal points were N, 4, E, 3, S. II, and W, II, One day was calm,
The Greatest PreBsure of the Wind in the month was 27'0 lbs. on the square foot on November 3. The mean daily Horizontal .L1IoL·ement of the Air for the month was :t90

miles; the greatest daily value was 686 miles on November 8; and the least daily value was 86 miles on November 18,

Rain fell on 9 days in the month, amounting to 3in'730, as measured by gauge No, 6 partly sunk below the ground; being lin'464 greater than the average fall for the
50 Yiears, ;1841-189°'
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8'1 27'4 - 12'9 27'0 25'4

22'5 31'1 - 9'1 29'8 26'4
12'1 3°'4- - 9'6 29'3 26'1
4-'4 36'9 - 2'8 36'3 35'4-

11'0 35'3 - 4'0 34-'8 34'1
11'0 35'2 - 3'S 34'5 33'4

3'3 36'4 - 2'4- 35'4- 34'0

4'6 33"5 - 5'1
107 35'1 - 3'3
10'7 4°'2 + 1'9

54- '0 4-3'7
4-5'0 35'9
4- 1'8 26'4-

I
4-9'51 41,6
51 '0 46'5
54-'9 4-8'3

53'8 39'6
39'6 32'3
35'8 3°'3

36'6 29'8
32'6 23'7
3'V4 23'8

32'1 24-'3
32'0 23'0
3°'0 21'9

41'8 19'3
36'3 24-'2
39'9 35'5

38'5 27'5
38'8 21'S

38'0 347

36'8 32 '2

41'0 3°'3
437 33'0

in,

29'94-7
3°'173
3°'325

3°'°92
29'962
29'706

29'4-92
297 22
3°'°4-1

29'975
29'908
29'668

29'4-54
29'4-4-°
2974-8

29759
29'793
29'9°2

29'985
3°'0°5
3°'133

3°'°32
29'9°6
29'846

Perigee

New: Greatest
Declination S.

Fil'llt Quarter:
In Equator

Greatest
Declination N.

Full

Apogee
In Equator

4
5
6

7
8
9

10
II

12

13
14 1

15

16
17
18

19
20
21

22
23
24

25 Last Quarter
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3

29'730 4°'9 34'3 6,6 37'8 - 0'51 36'0 33'61- 4-'2 7'9 1'4- 85 4-6'9 29'1 0'000 1'5 vP, wwN : mP
29'4-18 42'6 32'8 9'8 38'4 0'01 37 '2 35'6 2,8 4'8 1'0 90 48'2 29'6 0'101 0'0 vP, vN
29'334 32'8 25'4- 7'4 29'2 - 9'2 28,6 26,6 2·6 3'9 0'5 90 32'8 22'0 0'000 0'0 vP

28 ... 29'186 4-4'8 25'3 19'5 35'5 - 3'°1 34'8 33'8 17 3'3 0'0 94 4-4-'8 25'3 0'180 1'5 wP, vN
29 '" 28'5 21 5°'2 4-4-,6 5'6 47"2 + 8'6 4-4'5 4- 1 '5 5'7 8'2 1'9 81 56'9 4-°'2 0'245 5'0 wwP, wN
30 Deccrr::it'~~ s. 28'920 4-8'1 38'3 9'8 43'8 + 5'2 I 39'8 35'1 87 13'0 5'3 72 80'7 3°'9 0'000 1'5 wP : wP : mP

• 31
,'._'__1_29_'_4-9_5-1__4_6_'6__1_3_3_'4_1_1_3_'2_ 39'9_~I~"':'::_~~~~~~~_27·6 0'00':- 0'0, mP

MeaDS I '" 29730 4-1'4- 31'9 9'5137'1 - 2'6[ 35'6 32'91 4-'1 6'8 1'6 85'0 51"8 27'9 1~4651 0'5 : ,..

5f I 1 2 3 -4----5-1-6---;-1-8--9-T-:--I-I--:--:----:-~·-I---:T-;------I-;--·----1

The results apply to the civil day,
The mean reading of the Barometer (Column 2) and the mean temperatures of the Air arid Evaporation (Columns 6 and 8) are deduced from the photographic records,

The average temperature (Column 7) is deduced from the 50 years' observations, 1841-189°, The temperature of the Dew Point ,(Column 9) and the
Degree of Hnmidity (Column 13) are deduced from the corresponding temperatures of the Air and Evaporation by means of Glaisher's Hygrometrical 'rabIes,
The mean difference between the Air and Dew Point Temperatures (Column 10) is the ditference between the numbers in Columns 6 and 9, and the Greatest' and Least
Differences (Columns II and 12) are deduced from the 24 hourly photographic measures of the Dry-Bulb and Wet·bulb Thermometers,

The values given in Columns 3, 4, 5, 14, and 15 are derived from eye-readings of self-registering thermometers,
The mean reading of the Barometer for the month was 29in'730, being oin'061 lower than the average for the 50 years, 1841-189°,

'h)(PERATURE OF THE AIR,

The highest in the month was 54°'9 on December 6 ; the lowest in the month was 19"'3 on December 16; and the range was 35°'6,
The mean of all the highest daily readings in the month was 41°'4, being 2°'6 lower than the average for the 50 years, 1841-189°,
The mean of all the lowest daily readings in the month was 31°'9, being 2°'9 lower than the average for the 50 years, 1841-189°,
The mean of the daily ranges was 9°'5, being 0°'3 greater than the average for the 50 years, 1841-189°,
The mean for the month was 37°'1, being 2°'6 lower than the average for the 50 years, 1841-189°,



MADE AT THE ROYAL OBSEBVATORY) GREENWICH, IN THE YEAR 1899. (lvii)

WIND AS DEDUCED FROM SELF-REGISTERING ANEMOMETERS.

OSLER'S.

General Direction.

A.M. P.:U.

Pressure on the
Square Foot.

ROBIN
SON'S.

A.M.

CLOUDS A~D WEATHER.

P.M.

hours. hours. lbs. Ibs. Ibs. miles.

Dec. 1 0'9 8'z SW : WSW SW: NNW: NW 5'0 0'0 0'48 388
~ z·o 8'1 NW: W: WSW N 1'9 0'0 0'08 215
3 0'0 8'1 WSW: SW Variable: SSE: S O'z 0'0 0'00 115

10 : 10 :
o : 0, ho.-fr :
0, ho.-fr, slt.-f : p.-el, f :

9
:I, th.-cl, sltA
th.-el, I, hoAr

9, se : 10, r : v, r
3, th.-cl : S, th.-cl
9, th.-cl, gt.-glm, slt.-f: 10

10 3'0 7'9 SSE: ESE: SE SE : SSW
II 0'0 7'9 WSW:NNW:N N: NE: SSE
I~ 0'0 7'8 SE: ESE ESE: SE

.. 3'3 g·o SSW: SW : WSW
S 0'0 8'0 WSW
6 0'0 8'0 SW: SSW

: 10, slt.-r, w
: 9, ho.-fr
: 10

: 8,lu.-ha,ho.-fr: 10, an
: p.-cl, ho.-fr : th.-el, lu.-ha

: Io,oe.-sn

10, slt.-r, w
2, li.-cl
p.-el

li.-cl
10

10, sn

o : 10, r
10, fq..,m.-r, sltA : 10, fq.-m.-r
10, oe.-slt.-r: 10, oe.-slt.-r: 9

: p.-el
: 10, m.-r, f

: 10, oc.-slt.-r

: 9
: 10, sn : 10, glm

: 10, slt.-sn

: p.-el
: 10

: 10, alt.-f : tk...f, glm
IO,W,OC.-slt.-r: 9, W : 5, li.-e], W

8, hoAr : 8, ell

10

10

10, r

105'2 0'0 0'39 275
5'0 0'0 0·68 379

z'7 0'0 0' I 7 23 1

3,6 0'0 0'4 1 397
1'4 0'0 0'03 206

1'3 0'0 0'08 259

0'1 0'0 0'00 100 9
0'4 0'0 0'01 146 10

1'0 0'0 0'04 169 9

WSW
WSW
SSW

N:E
E

E: ESE: SE

WSW.: NNE
E : ESE

E:ENE:NE

7 0'0 8'0

8 6'2 7'9

9 0'5 7'9

13 0'7 7'8 SSE:SE SE:ESE 1'7 0'0 ,0'14 239
1+ 1'5 7'8 NE : NNE N : NNW: "VSW 1'1 0'0 0'05 201
15 0'0 7'8 wsw: Variable: NNW:SW : Calm: Va.riable 0'1 0'0 0'00 75

10, sn
0, fr, f

10, f

: I 0 : th.-cl, so.-ha, prh

: p.-cl : 6
: 10, f, glm

5, th.-el, so.-ha, fr :
I, th.-el :

10, f, gim :

3, th.-el, fr, Iu.-ha
10 .

10, f, hoAr

7'8 ENE: ESE: SE SSE: SE : ESE
7'8 ESE: BE : N N : NE
7'8 NNE: N NE

1'4 0'0 0'04- 165
1'1 0'0. 0'04- 174

0'4 0'0 0'01 147

0'0 0'0 0'00 96

0'9 0'0 0'03 167
0'7 0'0 0'05 197

10, fr, f : 10, f
0, hOo-fr : 10

10, slt.-r, f

10, r, sn, sl : 10, oe.-slt.-r: 10, m.-r
8, th.~el : tk.-f : 10, tk.-f
9, th.-cl, slt.-f: 9, th.-el, f: °

: 0, hoAr
: 10

: 10, oe.-m.-r

: p.-cI, hoAr
: 10

: 10, slt.-r : 10

: °
: 10

li.-el
10, sl
10, oe.-m.-r

10, f
10

10

: 9
: 10

: 10, oe.-m.-r

: 10, f
: 10, slt.·f
: 10

: 10, m.-r
: 5, th.-el

: 10, r : 10, slt.-f

10, sltA
9, f

10

10, m
10, slt.-f
10

14. 1

101

25 1

0'0 0'00
0'0 0'00

0'0 o'oz

0'3
0'1

3'1

ENE:E
E:ENE:NE
NE:E:SE

ESE
Variable

W:SW:S

NE: ESE
E

NE

SE: ESE
ESE :NE
S:WSW

19 0'0 7'8
zo 0'0 7'8

21 0'0 7'8

2Z 0'0 7'8

23 0'7 7'8
24- 0,'0 7'8

16 2'2

17 0'0

18 0'0

10 : 10, r : 10, fq.-r, W
10, shs.-r, w : 10, ahs.-r, I, W

s,cu,ci.-cu,slt.·r: 0 : v

25 0'9 7 8 S : Vi{ : NW W : WSW
26 0'0 7'8 SW: SSW SW : NW : NNE
27 0'0 ,7'8 NNE: N: NNW N: NNE: SE

28 0:0 7'8 E: ESE ESE: SE : SSE
29 0'0 7'8 SSE: S S : SSW: SW
30 5'3 7'8 SW SW : SSW

2'1
1'1

0'1

3'7
14'3
15'0

0'0 0'13 270
0'0 0'07 240

0'0 0'00 99

0'0 0'43 3 19
0'0 1'81 666

0'0 1·62 642

p.-el, sIt.-r
10, r
9, fr

10
10, shs.-r, W

v,l, W

: 5, th....cl
: 10

: 10, f

: 10, slt.-r
: 10, se, W, r
: 0, W

2, th.-el : °
10, fq.-slt.-r : 9
10, th.-ol : glm

•
: 10, tk.-f, ho.-fr

SW:SSW SSW: S : SSE 1·6 0'0 0'12 279 0, hoAr : ° ° : °____________•__I·__~--'---------

Means 1'1 7'9 ••• 0'22 237

20 21 22 ,,8

The mean TemperaJ,ure of Evaporatioo for the month was 35°'6, being ,'2.°'7 lower than )
The mean Temperature of the Dew Point for the month was 3'2.°'9, being 3°'6 lower than
The mean Degree of Humidity for the month was 85'0, being 3'5 less than th ~ th 8 8. . e average lor e 50 years, 1 41- 1 90.
The mean Elastic Force of Vapour fOf the month was oin'187, bemg oIn·0'2.9 less than
The mean Weight of Vapour in a Oubic Fo~t of Air for the month was '2.grB''2., being ogr'3 less than
The mean Weight of a Oubic Foot of Air for the month was 555 grains, being '2. grains greater than
The mean amount of Oloud. for the month (a clear sky being represented by 0, and an overcast sky by 10) was 7'7·
The mean proportion of Sunshine for the month (constant sunshine being represented by I) was 0'136. The maximum daily amount of Sunshine was 6'2, hours on December 8.

.The highest reading of the Solar Radiation Thermometer was 80°'7 on December 30; and the lowest reading of the Terrestrial Radiatioo Therrnorneter was 15°07 on December 14
The mean daily distribution of Ozone for the u hours ending 9h was 0'5; for the 6 hours ending ISh was 0'0; and for the 6 hours ending '2.I

h was 0'0.
The P.roportions of Wind referred to the cardinal points were N. S, E. 10, S. 9, and W. 6. One day was calm.
The Greatest Pre8sure of the. Wind in the mo~th was1S'0 lbs. on the sqnare foot ~n December 30. .The mean daily HorizontaZ Movtmem of tM .A.ir for the month was 2.37

uliles; the greatest dadf value was 666 mlles on December '2.9; and the least dally value was 75 miles on December IS·

Rain fell on IS days in the month, amounting to lin'465, as measured by gauge No. 6 partly sunk below the ground; being oin'305 less than the average fall for the
SO years, 1841-189°'

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1899. H



(lviii) MAXIMA AND MINIMA BAROMETER-READINGS,

~

HIGHEST and LOWEST REiADINGS of the BAROMETER, reduced to 32° Fahrenheit, as extracted from the PHOTOGRAPHIC RECORDS,

MAXIMA. MINIMA. MAXIMA. MINIMA.

Greenwich Civil Time,

I
Reading. Greenwich Civil Time,

I
Reading. Greenwich Civil Time,

I
Reading. Greenwich Civil Time,

I
Reading,

1899. 1899. 1899- 1899.

d h m in. d h m in. d h m . in. d h m in.

January 1,18.20 28'766 April 7,II,f5 28'980

January I. 23. 20 28'873 April 9· 9, ° 29'766
2. 1·5° 28·67° 10.15.50 29·foO

5,23. 20 3°'253 I I. 22. 50 29'7°5
10.12.10 29'1°3 If· 3· ° 28'7°0

I I. 10. 10 29·f12 19· 7,20 3°.022
I I. 16, 1O 29'255 21.15.5° 29.687 '

12. 0. 50 29'539 23· 0·3° 3°'160
12, If. 10 29.000 26. 2. 30 29'20+

13' 8. ° 29'660 27. 10,25 29"79°
13. 17. 15 29.3 18 29. 1 5. 20 29'f52

15· 2. 5 29.893 3O. 23·fo 30'106
16, 16. 50 29'192

17.15. 10 29'893
19· 9, ° 29'f5° May 2. 6,15 29"7°7

2O, 8.20 29'599 May 5,23· 15 30'267
22, I. +5 29'199 9· 17· ° 29'661

25, 20. 10 30'f95 12. 7· ° 29·777
15· 9. 20 29'218

February I. 15. ° 29' 267 16.22·3° 29.67°
February f· 9· 15 I 29'830 17, 6. ° 29'5 18

5· 9' ° 29.320 17.22. 10 29'801
5:,23, ° 29'63 I 18.15. 20 29'6f8

8, +. ° 29' 26f 19· 7. 25 29.87°
8. 9·5° 29·337 20. 7,20 29·533

8,22.3° 29'192 22.12.3° 29.860

9· 9·35 29'37+ 2f' 17· 15 29·f3°
9. 15.55 29'268 28. 9, 35 3°'3°0

II. I. 25 29'f96
12.12,55 29'°85

June 2,16,12.21. ° 29'295 ° 29'9 12. 30'26013· II ·;5 29'°+5 June 8. 9·f5
15. 12. ° 29'700 13· 3.3° 29'87~

16, I. 15 29'539 15. 10. ° 29.967
22. II. ° 3°'206 2O, 9· ° 29'227

23. 16. ° 30'086 27· 9· ° 3°'15+
28. 9. 20 3°'53 I 29· 3· +5 29.61 3

30. 9, ° 29'80+
March 4· 6.30 29'68 3

March 5. 2 I. 20 3°'08 3
9· 4· ° 28'8++ July I. II. 55 29'338

13· 9, ° 30'f3 1 July 7· 6.50 3°'088
15· 17· ° 30'216 12. 9' ° 29'586

16. 10. 20 3°'291 16. 8. 10 3°'°+1
18, 5. 10 29'9°3 19, 17· ° 29'759

18.23· 15 3°'°°7 22. 0. 30 29'882
20.1+.25 29·575 23· If· ° 29'635

21. I, 30 29'682 28, I. 30 3°'196
21.23·f5 . 29'f76 29. 16.35 29·997

25· 7· 15 3°'08 5 3I. 21.4° 3°'3°1
26. +, ° 29'8°5

26.23. 20 29'925 August 5. 10. ° 29'776
27,15,55 29·755 August 5. 20.3° 29'86+

28. 9·5° 29'88f 5. 23,55 29.732
29, 3·55 29'64-7 I I. 9· ° 3°.125

30. 22·fo 30'150 IS· 15, ° 29'749
22. 9' ° 3o'160

April 3' 4· ° 29'872 25. 15. 20 29'818
April f· 7.3° 29.998 26. 6. 55 29'9+3

+. 18. 10 29'81 7 27. 12• ° 29'61 5
5· 12·45 3°'°55 29· 9,45 29'760

6. 2. 15 29'836 3°· f' 35 29.628
6. 9· 0 29'926 31. 7· 15 29.75 1



The readings ill the above table are accurate, but the times are occasionally liable to uncertainty, as the barometer will sometimes remain at its extreme reading
without sensible change for a considerable intl:rval of t~m~. In such ca8?S the time given is the middle of the stationary period.

The time is expressed in civil reckoning, commencmg at ~ldUlghtand countmg.from oh to Z4h • • •
The height of the barometer cistern above mean sea levellij 159 feet: no correctIOn has been applIed to the readmgs to reduce to sea level.



(Ix) ABSOLUTE MAXIMA AND MINIMA BAROMETER-READINGS, AND MONTHLY METEOROLOGICAL MEANS,

•
HIGHEST and LoWEST READINGS of the BAROMETER in each Month for the YEAR 1899.

[Extracted from the preceding Table.]

Readings of the Barometer.
MONTH,

1899·

I
Highest. Lowest.

in. in.

January ........................ 3°'4-95 28'67°

February .............. ........ 3°'531 29'°4-5

l\farch .....•..............•...... 3°'4-3 1 28'84-4-

April. ........................... 3°'160 28']00

May ............................. 3°'3°0 29'218

June............................. 3°'260 29'227

July .......•.................•... 3°'3°1 29'338

August .......................... 3o'160 29.61 5

September ..................... 3°'065 29'°92

October ......................... 3°'256 28'999

November ..................... 3°'535 29'262

December ...................... 3°'377 28'286

Range.

in.

1'82,5

I'4-86

1"5 87

1'4-60

1'082

1'°33

°'963

0'54-5

0'973

1'257

1'2,73

The highest reading in the year was 30in'535 on November 17. The lowest reading in the year was 2.8in·2.86 on December 2.9.
The range of reading in the year was 2.in·2.49.



AT THE ROYAL OBSERVATORY, "GREENWICH, IN THE YEAR 1899. (lxi)

MONTHLY RESULTS of METEOROLOGICAL ELEMENTS for the YEAR 1899.

TEMPERATURE OF THB AIR.

Mean !Iean
Tempera- Degree of

ture of the Humidity.
Dew Point. (Saturation

=100.)

Mean
Temperature

of
Evaporation.

Excess of
Mean above
Average of
50 Years.

Monthly
Mean.

Mean of
the Daily
Ranges.

Mean of all Mean of all
the the

Highest. Lowest.

Range in
the

Month.
Lowest.Highest.Barometer.

Mean Reading I-------;-------:-------;----~---__.,._---_:_---__.,._----I

of the

January .

February .

March .

April ..

May ..

June .

July .

August .

September "

October .....

November.•.

December •..

in.

29'65 6

29'73°

29'9 11

29'65 1

29'84-5

29'892

29'898

29'921

29'686

29'895

3°'01 7

29'73°

o

55'3

63'9

61'2

64-'1

72 "7

81'5

88'5

9°'0

87'3
63.6

62'0

54-'9

29'3

21'9

20'3

3°'7

33'7

4-2' I

4-9'2

4-7'2

37'1

31'2

28'9

19'3

o

26'0

4-2 '0

4-°'9

33'4

39'0

39'4

39'3

4-2'~

5°'2

32 '4

33' I

35'6

o

4-7' 5

4-8'3

49'9

5+"7

6°'5
72 '0

76'9

77'1

67"4

57'5

53'0

4-1"4-

o

37'5

35'7

32 '5

4°'2

42 '2

5°'3
56'2

55'7

4-9'7

+1'5

4- 2 '3

31"9

o

10'0

17'4

14'5

18'2

21'7

20'7

21'4

17'7

16'0

10'7

9'5

o

4- 2 '8

4- 1 '9
4- 1 '0

4-7'2

51'1

60'5

65'8

65'S

58'2

4-9'2

4-8'0

37'1

+ 4'2

+ 2'4

- 0'7

+ 0'1

- 2'1

+ 1'1

+ 3'4

+ 3'9

+ 1'0
- 0,8

+ 4-'8
- 2·6

4-0"7

39'7

38'1

44'0

4-7'0

54'9

59'6

59'8

53'S

46'9

45'7

35'6

38 '1

36'8

33'8

4°'5
42 '8

5°'0

54-'6

55'2

49'3

44'5

43'1

32 '9

8"1."1

82'9

76'2

78'2

74-'0

68'7

67'5

69'9

73'0

84-'5

83'9

85'0

Amount Number

RAIN.

From
.Robin
son's

Anemo
meter.

Mean
Daily

Pressure
on the
Square
Foot.

WIND.

From Osler's Anemometer.

Number of Hours of Prevalence of each Wind

referred to different Points of AzimutI!

N. Iu I E·I S.R I a Is.w.J w. IN.W.

Amount
collected
in Gauge

No.6
whose

receiving
Surface is
5 inches

above the
Ground.

of

.Rainy

Days;

Mean

of

Cloud.

(0-10.)

Mean

Ozone.

Amouut

of

Air.

Mean

Weight

of a

Cubic

Foot of

in a

Cubic

]'oot of

Air.

l\1ean

Weight

of

Vapour
Force

Mean

Elastic

of

Vapour.

1899·

MONTH,

January .

February .

March ..

April .

May .

June .

July .

August .••...

September.•.

October ......

November •.

December ...

in.

0'23°

0'218

0'194

0'25 2

0'275

°'3 61

0'42 7

°'436

0'35 2

0'294

0'278

0' 187

grs.

2'7

2'6

2'3

2'9

3'1

4-'0

4'7

4-'8

3'9

3'3

3'2
2'2

gl's.

547

54-9

554

54-2

54- I

53 1

526

526

53°

544

547

555

0'8

0'7

0'2

0'8

0'7

0'2

0'1

0'0

0'0

0'1

0'4

0'5

6'9

5'4

5'5
7'7
6'2

5'1

5'4

4'7
6'0

4-'8

7'4

7"7

18

12

10

20

12

6

8

6

1'5
10

9

15

in.

2'5 28

1'92 7

0'6°7

2'999

1·65°

°'758

1'738

0'354

2'233

2'34-3

3'73°

1'465

h

62

122

68

85

4-2

4-2

75

h h

137 23

61 176

56 63

29 23

127 7°
138 138

42 78

13 2 287

36 19

75 163

59 33

84 137

h h h

35 III 276

72 113 IS6

. 4-7 SI 234

39 108 23 1

37 97 214

54- 60 59

55 54- 15 2

45 17 98

26 65 220

47 84 194

16 145 23 2

108 93 136

h

7°
29

115
142

36

42

133

So
202

h

27
II

S9

69

S

37

9 1

42

60

21

17

21

h

3
10

2

3

4- 1

17

5
7

53

25

20

Ibs.

0'78

°'4-8

0'25

°'36

0'27

0' II

0'18

O'IS

0'35

0'22

0'34-

0'22

miles.

4- 11

308

281

32 S
280

206

233

229

296
215
29°

237

! 1------1---------------------------------------------1·-----1----1
Sums . 141 22'332 1019 976 IUO 581 998 2202 11°5 460 209

2770'3 1

_. ---------------------------------------------1·-----1----1
Mea~= 0'292 I 3"3 Sf I O'+ 6'0 ••• .,. ••• '" ... ••• .., ... ••• • ••

The greatest recorded pressure of the wind on the square foot in the year was 33·41bs. on February 13.
The greatest recorded aaily horizontal movement of the air in the year was 950 miles on January u.
The least recorded daily horizontal movement of the air in the year was 50 miles on Octoberu.



(lxii) HOURLY PHOTOGRAPHIC VALUES OF METEOROLOGICAL ELEMENTS,

MONTHLY MEAN READING of the BAROMETER at every HOUR of the DAY, as deduced from the PHOTOGRAPHIC RECORDSo

Hour, 18990 YearlyGreenwich
Civil Timeo I }'ebruaryo I I I I I

, "septemberol INovemberol December,
Means,

January, March, April. Mayo June. July. August. Octobero

in. in. in, in. in, in. in. in. in, in. in, in. in.
Midnight 29°658 29'7 20 29°927 29°653 29'85 2 29°947 29'894 29°93 6 29'68 5 29°893 3°°026 29~74° 29°828

Ih, 29'657 297 19 29°925 29'648 29'849 29'946 29'89 1 29'935 29'682 29'892 3°°021 29'734 29'825
2 29'661 29'7 18 29'919 29°643 29°845 29'942 29'888 29°933 29°677 29'886 3°°01 7 29'73 2 29'822
3 29'662 297 1I 29'9 11 29'641 29'839 29°939 29°886 29'929 29°673 29'884 3°°012 2973° 29'818
4 29'657 29"7 10 29°9°7 29'638 29'837 29°94° 29'888 29'925 29'673 29'880 3°'008 29'724 29'816
5 29'655 29'7 12 29'9°7 29'64-0 29'841 29'943 29°892 29°927 29'680 29°879 3°'0°9 29'722 29°81 7
6 29°656 297 14 29°9 10 29'646 29°845 29'9+9 29°896 29'93° 29°688 29'882 3°'0°9 29724 29°821
7 29'661 29'719 29°9 17 29'654 29°85° 29'95 2 29°9° 1 29'93 6 29°696 29'889 3°'01 3 29"7 29 29°826
8 29'668 297 28 29°923 29°659 29'85 2 29°954 29°9°4 29°93 8 29°7°3 29'893 3°'02 3 29°737 29° 832
9 29°673 29734 29°926 29'660 29'854 29°95 I 29'9°2 29°937 29"7°8 29°9°2 3o'028 29'746 29°835

10 29°677 29°74° 29'927 29'664 29'857 29°95° 29°9°4 29°935 29'7°9 29'9°6 3°'°31 29°747 29'837
II 29'674 29'742 29°926 29°662 29°854 29'9+8 29'9°3 29'93 I 29'7°7 29'9°4 3°'027 29'743 29°835

Noon 29'664 29"736 29°9 22 I 29'659 29°852 29'94° 29°9°2 29'926 29°7° 1 29'9°0 3°'021 29°733 29'830
13ho 29'65 1 29"73 1 29'9 10 I 29'655 29'848 29°93 2 29°898 29'920 29'694 29'893 3°'0 13 29"726 29'82 3
14 29°642 297 26 29'9°0 29°649 29'843 29°926 29° 896 29'915 29°686 29'889 3°'0°5 29"7 20 29°816
15 29'64° 29°7 24 29'893 29°642 I 29'837 29'9 18 I 29°893 29'9°6 29°678 29°884 3°'002 29°7 20 29° 810
16 29'639 29°726 29'887 29°637 29'83 2 I

29'889 29°898 29°673 29° 882 29'7 19 29'80829°9IO 3°'0°3
17 29°639 29'73 1 29'89° 29'63 8 29° 828 29°9°4 29°888 29°894 29°672 29°887 3°'008 297 17 29°808
18 29'64° 29737 29'895 29'641 29'830 29'9°3 29°888 29°895 29°673 29'896 3°'01 3 29'7 20 29°811
19 29'647 29739 29°9°4 29'647 29'8'35 29'9°6 29'892 29°899 29°676 29'9° 1 3°°01 9 29'725 29°816
20 29'65 2 29"742 29'9°8 29'65 6 29'843 29°9 12 29'899 29'9 I I 29'679 29'9°6 3°'02 I 29'7 28 29'821
21 29°656 2975° 29'9 11 29°660 29'85 2 29°9 21 29'9 12 29'9 16 29'682 29'9 13 3°'026 29'73 I 29'827
22 29'659 29'754 29'9 11 29°660 29'855 29'923 29'9 19 29'9 18 29'680· 29'9 13 3°'027 29°73 1 29'829
23 29'664 29'756 29'913 29'661 29°856 29°923 29'920 29'917 29.680 29°9 14 3°'°3° 29'73 2 29°83 I
24 29'665 29°759 29°9 11 29'658 29'854 29°92 I 29'919 29'913 29'6?8 29'9 15 3°'027 29'7 2 9 29'829------------------------------------------------

CD

{Oh.-23h. 29°656 29'73° 29'911 29'65 I 29'845 29°93 2 29'898 29°9 21 29°686 29'895 3°°01 7 2973° 29' 82 3s::as --------CD

29'896 I~ Iho_24b. 29'657 29'73 1 29°9 11 29°651 29'845 29'93 I 29'898 29'920 29'68 5 3°'01 7 29'7 29 29'82 3
-

I
------- --------

Number of Days } 31 28 31 3° 31 28 31 31 3° 31 I 3° 31employed. .00

MONTHLY MEAN TEMPERATURE of the .ArR at every HOUR of the DAY, as deduced from the PHOTOGRAPHIC RECORDSo

Hour, 18990
YearlyGreenwich

Civil Timeo I February. I I I I I I Iseptemberol INovember. I December.
Meanso

Januaryo March. Aprilo Mayo June. July, August. Octobero

0 0 0 0
I

0 0 0

6;'0
0

46'4
0 0 0

Midnight 41"8 39'8 37'9 44°7 46'4 54'5 6°'5 55'3 46'5 36°2 47°5. Ibo 41'5 39°7 37'2 044°4 45'8 53'6 60'0 59'4 54°8 45'9 46'3 36'1 47"1
2 41'6 39°5 367 43°6 45'4 53° 1 59'4 58'8 54°4 45'6 45'8 36°O 46'7
3 41'5 39°2 36'4 43'5 45°O 52°8 5808 58°5 53'7 45°3 457 36'0 46'4
4 41"4 39'1 36'1 43'4 44°8 52'7 58'0 58'2 53°3 45'1 45'5 36°2 46'2
5 41°4 39'0 35'7 43°2 45'1 52'9 58'0 58'3 52'5 44'8 45°4 36°2 46'0
6 41'2 38'7 35.6 43'4 46'3 54'2 59'1 58°9 52'5 45'0 45°6 36°2 46'4
7 41'3 387 35'8 44'2 48'2 56'3 61 °4 6°'9 53'6 45'2 45'8 36'2 47'3
8 41'3 38'8 37'4 45"8 5°°9 59'5 64'1 64'5 55'9 46'1 46'1 36'1 48'9
9 41'8 39°9 39'6 47°5 53'1 62'4 67°O 67'9, 58'5 47°9 47'2 36'5 5o'8

10 42'9 41"] 42°O 48'5 54'6 65'° 69° 1 7°'7 60'6 5°°2 48'6 37'1 52'6
II 44'0 43'8 43'9 49°9 55°9 66"7 70°8 72'6 62'1 52'7 5°°2 37°8 54°2

Noon 44°9 46°1 45"7 5°7 56°9 68'1 72'1 73'7 63'5 54'4 51'3 38'8 55'5
13ho 45'6 46°9 47"2 51'6 57'6 68'8 73°1 74'Z 63'8 55°4 51'9 39°5 56°3
14 45'8 47'3 47'7 5Z'0 58'1 69'2 74'1 73'9 64'5 55'7 5Zoo 39'5 56'6
IS 45'3 46'9 47'8 52°2 58'4 69'° 74° Z 74'0 64°8 55'4- I 51'6 39'1 56'6
16 44'8 46'0 47'3 51°6 58'1 68°2 73'6 72°S 63°6 54'3 50'8 38'3 55'8
17 44'0 44°8 46°O 5°'5 56'9 66'8 ·7z02 7°'9 62 °3 5z06 49°7 37'8 54'5
18 43'3 43'4 44'4 49'5 55°3 65'3 7°'7 68'8 60°6 51°3 49'0 37'5 53'3
19 43'0 4Z'5 4Z'9 48'4 53'2 63°O 68'5 66'3 58'8 5°° 1 48'4 37'0 51'8
20 42'3 417 41'5 47"3 51'0 6°'3 66°3 64'1 ';7'8 49° 1 48'0 36'8 5°'5
21 4Z '1 41'0 4°°5 46'4 49°4 58°O 64'2 6z'6 57"° 48'1 47"4 36°5 49'4
22 42 °O 4°'5 39°6 45'6 48'5 56'6 62'8 61'5 56°2 47"3 46°9 36'4 48'7
23 41'8 4°'1 3-8'8 44°9 47"7 55'5 61'4 6°'5 55°5 46'7 46'6 36'2 48°O
24- 4 1'7 397 38'4 44°3 46'9 54-'6 60°6 59'9 54'9 46'3 4606 36'0 47'S

112 f Ob._23ho 4z'8 41°9 41'0 47"Z 51'3 6°'5 65'8 65°5 580z ~9~1~8~ 37'1 5°°7
~ 1

---- ------------
~9~1~~

--------
)1 I b,-z4b. 42'8 41°9 41 °O 47"Z 51°3 6°'5 65'8 65'S 58°1 37"1 5°'7

} I
-------------

I
-----

Number or DaYB 31 28 31 3° 3° 3° 31 31 3° 31 3° 31 ;
employed, I ' ..



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899, (lxlli)

MONTHLY MEAN TEMPERATURE of EVAPORATION at every HOUR of the DAY, as deduced from the PHOTOGRAPHIC RECORDS,

Hour,
Greenwich
Civil Time,

January, I February, I March, I April, I May, I June, I July,

-----;------:------:----;---

I August, ISeptember, I October, INovember, IDecember,

Yearly
Means,

\

Midnight 4-;'0 38°'4- 36'3 4-3°'0 4-4-5 51.°'1 57°'4- 57°'7 5;'8 4-5°,1. 4-4'7 3;'9 4-5°'6
Ih • 39'8 38'4- 35'9 4-1.'8 4-4-'1 51:7 57'2 57'3 51.·6 4-4-'8 4-4-'6 34-7 4-5'3
1. 39'8 38'3 35'5 4-1.'4- 43'7 51'3 56'7 57'0 52'3 44'5 44-'2 34'8 45'0
3 39'7 38'0 35'1 41.'1. 43'6 51'1. 56'4 56'9 51'8 44'3 4-4'3 34'8 4-4'9
4- 39"7 37'9 34'9 4-1.'0 43'6 51'0 56'0 56'7 51'4- 44-'1 4-4'1 34'9 4-4-'7
5 39'7 37'8 34'5 41'9 43'9 51'0 56'0 56'8 50·6 43'8 4-4-'0 35'0 4-4'6
6 39'5 37'6 34'1. 4- 1'8 44'9 51.'0 56'8 57'1 50'6 44'0 4-4'2 35'0 44'8
7 39'6 37'6 34'4 4-2'5 4-6'1 53'3 57'9 58'3 51'3 44'0 44'3 35'1 4-5'4-
8 39'8 377 35'6 43'4 47'6 54'9 59'1 60'1 52 '4 44'6 44'6 34'9 .46'2
9 4°'2 38'4 37'1 4-4'1. 48'6 56'2 60'3 61'4- 53'6 46'1 4-5'4 35'1. 4-7'2

10 4°'9 39'8 38'6 4-4'6 49'3 57'1 61'0 62'1. 54'4 47'8 46'2 35'6 48'1
II 417 41'3 39'8 45'1 49'8 57'6 61'6 62'8 55'0 49'3 47'1 36'1 48'9

Noon 4-2'1 42.6 4°'9 45'5 5°'2 58'1 62'2 62'9 55'3 5°'3 47'7 36'8. 4-9'6
13h, 4-1.'6 4-2'9 41"8 46'1 50'5 58'4 62'6 63'1 56'0 5°'7 48'1 37'2 5°'0
14- 41.'7 41.'9 42'1 46'5 50'8 58'5 62'9 63'° 55'9 50'8 47'9 37'2 I 5°'1
15 42 '3 4-2'4- 42'3 46'5 50'8 58'4 62'6 63'1 56'1 50'6 47'8 I 36'9 5°'0
16 4-2'1 41'9 42'0 46'4 50'6 58'3 62'4- 62'7 55'6 5°'0 47'5 36'5 4-9"7
17 41'7 41'3 41'2 45'9 49'9 57'9 61'8 61'8 54'9 49'3 46'9 36'2 4-9'1
18 41'2 40'5 4°'4 45'4 49'1 57'2 61'3 61'0 54'5 48'6 46'3 36'0 48'5
19 40'8 4°'1 39'5 44'9 48'2 56'3 61'0 60'0 54'1 47'9 45'8 357 47'9
20 4°'3 39'5 38'7 44'2 47'0 55'0 60'3 59'2 53'9 47'2 45'6 35'5 47'2
21 4°'2 39'0 38'2 43'6 46'4 54'0 59'4- 58'8 53'4 46'6 45'3 35'2 467
22 4°'0 38'8 37'7 43'1 45'7 53'3 58'7 58'3 53'1 45'9 44'9 35'0 46'2
23 39'8 38'6 37'3 42'8 45'4 52"7 58'0 57'8 52'8 45'5 44'9 34'8 45'9
24 39"8 38'3 36'9 42'6 45'0 52'2 57'5 57'5 52'5 45'2 44'8 34'7 45'6

§ ~h'-23h'I,_4_0_'7_!__39._'_7 38_'I_ 44'0 47'3 54'9 I 59'6 1-5-9-'8--53-'5--4-6-'9---4-5-'7---35-'6-1-4--;:;-

)1 t Ih'-24h., 4°_'7_
1

1,__39_'7_
1
__38._'_1_1__44._'_°_ 47'3 54'9 59'6 I 59'8 53'5 46'9 1~5~-3~1~7~

N~~~[o~~r.ays } I 31 I 28 31 30 --3~---3-0---3-1-1--3-1-'---3~1--3-1-1--3-0---3-1-1--·.-.-

MONTHLY MEAN TEMPERATURE of the DEW POINT at every HOUR of the DAY, as deduced by GLAISHER'S TABLES
from the corresponding AIR and EVAPORATION TEMPERATURES.

Hour!
GreenWIch
Civil Time, January, I February, I March, I April, I May. , June, I July. I August, ISeptember, I October, INovember. IDecember.

Yearly
Means,

o

43'5
43'4
4-3'2
4-3'1
4-3'0
41.'9
43'0
43'3
43'S
43'8
43'9
4-4'1
44-'2
44-'4
44-'3
4-4-'1
44-'2
44-' I
4-4'0
4-4-'0
+3'9
4-3'8
4-3'6
4-3'6
4-3'5

4-3'7

43'7

33'5

33'5

43'2

000

4-3'9 4-2'7 33"°
43'6 42'7 32'6
43'2 4-2'+ 33'0
43' I 4- 2 '7 33'0
4- 2 '9 42 ' 5 33'0
4'2"7 42'4 . -33'2
42'8 42'6 33'2
42'6 42'6 33'5
42'9 42'9 33'1
4+'1 43'4 33'3
45'3 +3'6 33'5
45'9 4-3'8 33'8
46'3 44'0 3+'1
46'3 44'3 3+'2
46'2 43'7 34'2
46' I 43'9 34'0
45'8 44'1 34'1
46'0 43'9 34'0
45'8 43'4 3+'0
4-5'6 4- 3'0 33'9
4-S"1 43'0 33'7
45'0 43'0 33'4-
44'4 42'7 33'0
4+'2 43'0 32'7
4-4'0 42 '8 32 '7

°5°'4
5°'5
5°'2
5°'0
4-9'5
48'7
48'7
49'1
49'1
49'2
49'0
48'9
4-8'4-
49'5
48'9
48'9
48'9
48'6
4-9'2
49'9
5°'4
5°'1
5°'2
5°'3
5°'2

°
55'7
55'5
55'4
55'5
55'4
55'4
55'5
56'0

56'5
56'3
55'7
55'5
55'0
55'°
55'1
55'2
55'2
54'8
54'9
54'9
55' I

55'6
55'6
55'4
55'4

49°'8
49'9
49'5
49'6
49'3
49'1
49'8
5°'5
50 '8
5°'9
50 '6
5°'3
5°'2
5°'3
5°'2
5°'1
5°'5
50 '8
5°'6
50 '6
5°'4
5°'4
50 '2

5°'1
49'9

°42 '4
42 '1

41 7
42 '0

42 '2

42"5
43'3
43'8
44'2
44'1
44'2
44'1
44' I

44'1
44'2
44'0
43'9
43'5
43'2
43'2
42 '8
43'2
4- 2 "7
42 '9
42 '9

o
4-1 '0
4-°'9
4-1 '0
40 '6
4-°'3
4-°'4
39'9
4°'5
4°'7
4°'5
4-°'4
4°'0
4°'1
4-°' 5
4-°'9
4°'7
4- 1'1

4-1' I
4-1 '0
4- 1'1

4°'7
4°'4
4-°'3
4°'4
4-°'6

°34-'2
34- 'I
33'8
33'2
33'1
32 '7
32' I

32 '2

, 33'1
33'9'
34'4
35'0
35'5
35'8
35'9
36'2

36'1

35'7
35'7
35'4
35'3
35'3
35'2
35'3
34'8

36'6 I
36'7
36'7
36'4
36'3
36'2

36 '1

36'1

36'2

36'4
37'4
38'4

'3 8'6
38'5
38'0

37'4
37'2
37'2
37'1
37'2
36'8
36'5
36'6
36'7
36'5

o

37'7
37'7
37'5
37'4
37'6
37'6
37'4
37'5
37'9
38 '2

38'6
39'0
38'8
39'2
39'2
38'8
38'9
39'0
38'7
38'2

37'9
37'8
37'5
37'3
37'4

Midnight
I h ,

2

3
4
5
6
7
8
9

10
II

Noon
13h,

14
15
16
17
18
19
20
u
1.2
1.3
24

o

54'7
54'8
54'3
54'2
54'2
54'2
54'7
54'9
54'9
54-'9
547
54'5
54'8
54'9
54'8
54'2
54'2
54'0
54'0
55'2
55'5
55'4
55'2
55'1
54'8

~ {Oh'-2 3h• 38'1 37'0 34'6 40 '6 43'3 5°'2 54'7 55'4 49'4 44'6
~ I h'-24h•1--

3
-
8
'-I-I'-3-7-'o-I---;-4~ ~0~1~3;- --5

0
'-'-2-1--

5
-4--'7-

1
--5-5'-4--

1
--4-9-'4--'1--

4
-4-'-6-

1
--4-3'-'-2-



(!xiv) HUMIDITY, SUNSHINE, AND READINGS OF THERMOMETERS IN A STEVENSON'S SCREEN
AND ON THE ROOF OF THE MAGNET HOUSE,

MONTHLY MEAN DEGREE of HUMIDITY (Saturation = 100) at every HOUR of the DAY, as deduced by GLAISHER'S TABLES

from the corresponding AIR and EVAPORATION TEMPERATURES.

Hour, 1899' YearlyGreenwich
Civil 1'ime. I February. I I I I I I I september./ INovember·l December.

Means.
January. March. April. May. June. July. August. October.

Midnight 86 89 87 87 87 84 82 86 84 92 87 89 87
lb. 87 90 89 88 87 87 83 87 8-- 92 88 88 88.)

2 87 90 90 90 88 88 84 88 86 92 88 89 88
3 87 90 89 90 89 90 85 89 87 .92 90 89 89
4- 87 90 89 89 91 89 87 90 87 92 89 89 89
5 87 90 89 90 91 88 87 90 87 93 89 89 89;6 87 91 87 88 90 85 86 88 87 92 89 89 88
7 87 92 87 87 85 81 79 84 84 91 89 90 86
8 89 92 85 83 78 73 72 75 79 89 89 89 83
9 88 88 80 77 71 66 65 66 72 87 88 89 78

10
I 85 86 76 74 67 59 60· 59 66 8+ 83 87 74

II 82 81 71 69 65 56 57 55 62 78 79 85 70
Noon 79 76 68 68 62 52 54- 5z 58 74 77 85 67

13b • 79 73 6~ 66 61 50 52 5Z 60 72 75 82 66
14- 78 71 64- 66 60 51 51 51 57 70 73 82 65
15 78 70 65 66 59 51 50 52 56 71 76 83 65
16 80 7'l, 66 67 59 52 50 54- 59 72 78 85 66
17 8z 74- 68 71 61 57 53 57 60 79 81 86 69
18 83 78 71 73 64- 59 56 61 66 82 81 87 72
19 83 82 75 76 69 64- 62 67 72 . 85 82 89 75
zo 85 84 79 79 74 70 68 73 76 87 83 89 79
21 86 84- 8z 81 79 76 73 78 77 89 86 89 82
22. 85 87 85 8z 81 79 77 81 80 90 86 88 83
23 86 88 88 85 85 83 80 8+ 83 92 88 88 86
2.4 86 89 88 87 87 84 82 86 84- 92 87 88 87

I
--

lIll ~ 0"-%3
h

, 84- 84- 79 79 75 70 69 7z 7+ 85 84- 87 78s::
as ---C)

I I
~ . \ I b,-z4-b• 84- 84- 79 I 79 75 70 69 72 74- I 85 84- 87 78

I
I

TOTAL AMOUNT of SUNSHINE registered in each HOUR of the DAY in each MONTH, as derived from the RECORDS of

the CAMPBELL-STOKES SELF-REGISTERING INSTRUMENT for the YEAR 1899.

'Q":'''= ltl'Q (\) (\)

=
....

QI-O =0"=;" o •
Registered Duration of Sunshine in the Hour ending "':::Io:s _l:~o :::I (\)g.Boo(\)

~~..=~
00

"' .... ~ 'gZ
Month, io= = .S:l

o -'= ~~"'=- ~-! ~; = =
ISQ9. ° . ° ~§

= ~~~ '" Clllltl ° iGSQlQI~ N 00
.ri ~ i. ... i. ~ ~

0 ... .c~ .ri
~

...
~ ,s;S' ~ 'Cil :::I .... ° '" to"i: ='~ 0= ~(\)0 ~.~

II) co Z "" ~
....

'"5A~::;j ~ ;r.ga5~ 0- ~:5",""e-. 0 P-4

h h h h h h h h h h h h h h h h h h 0

January •••.•• ... ... ... ... 'l,'0 8'5 9'8 11'1 II '7 10'5 10'0 3'7 ... ... ... ... 67'3 259'6 0'259 18
February ..... ... ... ... 0'9 6'4- 10' I 12 '4 14-'8 14-'1 13'8 12'0 10'4- 4-'4 ... ... ... 99'3 278'0 0'357 26
March ......... 6'3 15'6 15'8 I 6'3 366 '9 0'33 8... ... 0'9 10'2 14' I 15'7 14'3 U'8 i II'4 0'5 ... ... 12 3'9 37
April .••...•... 8'5 10'8 9'8

I 6· I 2'5 0'3 103'3 414'3 48... 0'1 4'4 7' z 10'0 IZ'O II '4 10'1
1

10'1 ... 0'249
May ........... 1'8 10·6 13'7 14'1 15'0 14·'4- 14'7 15'7 13'9 16'7 14'9~17'4 16'0 12' Z 10'7 2'2 z04'0 481 '9 0'423 57
June ........... 15. 6 16'7 zo·6 ZI'4! zo·6

I

1'9 9'5 II' 3 19'4 18'9 18'2 119'2 18'1 14'2 12'4 4-'3 242'3 4-94'7 0'490 62
I

July ........... 10·6 16·6 I 21'0 ZI'4 19'8 18'0 16'7 0'498 601"4 14'5 19' I 19'2 19'4 19"0 18'4- 10'2 2'4- 247'7 4-97'+I
20'71'23'3! 22'8August ........ ... 4' I II '7 20'0 22'5 22'2 24"0 23"8.21'4 ZI' 4 19'3 8'8 0'4 266'4- 449' 5 0'593 52

I

September...• ... o'S 3'2 11 '1 IS '4 15'3 15'0 18'4 15'5 17'7 18' I . 14'9 9'8 z'S 0'1 ... 157'5 378'2 0'416 .p
I

October ....... ... ... ... z'4- 8·8 13"1 14'0 15'7 15'2 15'3 13'7 I 10'Z z'9 ... ... ... II I' 3 329'2 0'338 30
I

November .... .. " ... ... 0·6 5'5 5'3 7'6 7'0 7'6 7'0 4' 5, 2'4 0'5 ... .. , ... 4-8'0 265'0 0'181 20
December....• ... ... ... .. . .0'3 3'0 3'5 5'5 7'5 7'4 5"4

1 0·6 ... ... ... ... 33'2 24-4-'0 0'136 16
------------... --..-.-... -1-.... -1-..-·-... -I~--'"-1-..·-!~-l-..·-~-~-l-..-· 1704'; 4458-:-;-~5'6

-I
For the Year ...

The hours are reckoned from apparent midnight.



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899, (lxv)

READINGS of DRy-BuLB THERMOMETERS placed in a STEVENSON'S SOREEN in the OBSERVATORY GROUNDS, and of those mounted in a louvre-boarded
shed on the ROOF of the MAGNET HOUSE at an elevation of 20 feet above the GROUND; and EXCESS of the READINGS above those of the
corresponding THERMOMETERS on the ORDINARY STAND in the ,MAGNETIC PAVILION ENCLOSURE, in the YEAR 1899,

(The readings of the maximum and minimum thermometers apply to the twenty-four hours ending at 2Ih,)
[Observations of the maximum and minimum thermometers only have been made on Sundays, Good Friday, Christmas Day, and Public Holidays,]

JANUARY.

Day. of
the

Booth.

Readings of Thermometers in Stevenson's Excess above readings of The~orneterson Ordin~~:·I'
SCreen, .. ft. abOve the ground, stand, .. ft, above the ground. Dayll of

the

=::~I=:I gh INoon,jlSh f ZIh :~~: I::: I gh INoon,j ISh I ZIh Wonth,

Readings of Thel'mometel'll on the Roof of
the Magnet House, 20 ft, abOve the ground,

MaXi-l Mini-I gh INoon,l Imum, mum, ISh ::IIh

Excess above readings of Thennometers on ordinary
stand, .. ft, abOve the ground.

MaXi-I Mini. I' gh INoon,j ISh I 2Ih
mum, mum,

45'+ 33"6 ,..
ooo

0'0 -0'4 '"
oo

43'9 33'2 .. , .. 0 ,.. ..,
doooo I 0

i+I,S 0'0 ."
oood

I

3

4

5

6

7

8

42 '4 35'1 35'9 37'+ +0'5 39'S +0'2 -0,6 +0'2 -0'3 0'0 -0'1

45'7 37'+ +0'5 42'6 +3'0 +1'2 +I'S +0'3 -0'1 -0'3 +0'3 -0'1

52'7 +0'5 +7'7 51"+ 52'2 51'7 -0'3 + 1"3 -0'2 -0'3 -0'5 -0'1

53'2 36'1 3S'3 +2'5 +2'1 37'3 +1'1 +2'3 -0'3 -0'2 +0'7 +2,6

+6'1 32'+ +0'1 +3'1 ++'9 ++'1 +0'3 +2'2 -0'2 0'0 -0'2 +0'1

5°'3 +2'+ ++,6 +7'2 +S·S SO·O +0'2 +0'2 +0'5 -0'3 +0'1 -0'1

5+'1 +5'+ .. ,

3

4

5

6

7

8

+1"9 3+'71 35' S 37'6 +0'+ 397 -0'3 - 1'0 -0'2 -0'1 -0'1 +0'1

+3'1 36'8 +0'3 +2,6 +2'8 41'z - 1°1 -0'3 -0'3 -0'3 +0'1 -0'1

52'5 40'31 +7'S 51'8 52'S 51"7 -0'5 +1°1 -0'1 +°°1 -0'2 -0'1

51'6 36'o~ 38'0 +2°4 43'1 39'1 -0'5 +2'2 -0'6 -0'3 +1'7 +4'4
i

+6'4 31°+ 40'6 +3'7 +5'5 +4'4 +0°6 +1'2 +0'3 +0,6 +0'4 +0'4
I

50'2 42'21 +4-°Z 47'6 +9'0 5°'0 +0'1 0'0 +0'1 +0'1 +0'3 -0'1
I

55'S +5'0 '0' '00 "0 '0' + 1'4- 0'0 '00

9 9

10 SloS +1 08 +8'7 +9'0 +7'0 43'8 +1'2 +0'8 -0'1 -0'3 -0·6 +0'2 10 51'2 40'z +808 +9'2 +7'+ +3'9 +0·6 -0'8 0'0 -0'1 -0'2 +°°3

II +6'9 36'4 37'1 +2'1 +3'0 38'6 + 1'3 +0'2 -0'3 -1'2 -0'1 +0'1 II 4+7 35'8 37°O 43'0 +3'2 37°5 -0'9 -0'4- -0'4 -0°3 +0'1 -1'0

53'9 37'1 49'6 53'9 +5'3 +6'0 -0,6 -0'2 -0'+ -0'5 -0'5 -0'1

53'S +1'0 41'9 +I'S 46'9 +2'8 -0'3 0'0 -I',S -0'1 +0'1 +0'2

+5'2 37'7 3S' 1 +2'8 ++'21 3s7 +0'2 -0'2 -1"1 -0'5 -0'+ +0'2

IZ

14

54'7 36'0 +9'7 5+'5 +3'S 457 +0'2 -1'3 -0'3 +0'1 -2'3 -0'+

53'9 40'6 +3'Z +2'5 47'3 4-2°7 -0'2 -0°4 -0°5 +0°6 +0'5 +0'1

45'1 36'5 37'9 +3'2 4-4'+ 38°5 +0'1 - 1'4 --1"3 -0'1 -0'2 0'0

sz'6 37'9 +8'9 51"6 52°O 5°'0 -0'1 0'0 -0'4- +0'1 0'0 0'0
~

5z'8 +7°2 5°'7 52'1 SI04 4-7'9 -0'2 -0'1 0'0 +0'1 -0'2 +0'1

51'0 +3"+ 46'7 +9'7 +9'7 51'0 -0'+ -0°+ -0,8 0'0 -0'1 -0'+

55'3 5°'0 52,6 55'2 53'S 51'3 0'0 0'0 +0°7 +0'2 -0'2 +°°1

53'9\35'0 .. , .. , .. , .-. -0°2 - 1'0 '00

53'9 +1'6 +9'7 51'+ 49°O 44'3 -0'2 - 1°O 0°0 -0'1 -0'3 -0'1

I 8 8 0'0 -0'8 +°°24+'3 33'0 34-° 1 39'1 3 7 3 '3 0'0 - 1'2 - 1'1

,.. -0'1 -0752 '9 +5'1 .. ,

+5'9 37'0 +1'5 +0'3 4- 1'5 37'6 -0'2 -0'3 -o'z -0'4 -0'1 -0'3

4-°'8 3°'9 35'6 37'4 4°'0 33'6 - 1'0 - 1'5 -0'2 ':"'0'3 -0'+ + 1"2

39'4 28'1 31'+ 387 38'6 31°7 !+003 - 1'2 -0'2 0'0 +0'5 -0'1

+1'7 29'9 33'6 +0'7 4-°'7 35'3 -0'4 - 1'1 -0'1 -0'1 +0'2 -0,6

+2'4 31'9 33,6 40'4 +1'5 33'7 +0'2 -1'1 -0'3 0'0 0'0 +0'4

15

16

17

18

22

2S

26

20

.. , +0'1 +0'1

5+'3 4-2'2 49'7 51"1 +9'1 +4°+ +o'z -0'+ 0'0 -0'4 -0°2 0'0

4+°+ 33'S 3+'6 38'S 3S'8 3S'o +0'1 -0'+ -0'6 -0'3 -0'7 -0'1

52'8 37'7 49'1 51'+ 51'8 5°'0 +0'1 -0'2 -0'2 -0'1 -0°2 0'0

53'2 47°O 50,6 51'9 51°2 4-7'0 +0'2 -0'3 -0'1 -0'1 -0'4- -0,8

51'3 ++'1 +6,6 +9'6 49'61 50'9 -0'1 +0'3 -0'9 -0'1 -0'2 -0'5

55'2 '+9'9 5Z'5 5+,8 53'5 51'5 -0' I -0'1 +0,6 -0'2 -0'2 +0'3

53'1 +5'S .. , .. , ... '00 +0'1 0'0 .. , .. .., ,00

+6,+ 37°4 +1'5 +0'+ 41'5 37'6 +0'3 +0'1 -0'2 -0'3 -0'1 -0'3

+1'5 33°9 35'S 37'4 39'8 3+'0 -0'3 +1'5 0'0 -0'3 -0,6 +1'6

3S'8 30'1 31°5 37'6 37'7 3Z'3 -0'3 +0'8 -0'1 -1'1 -0'4 +°°5

+2'1 31'+ 33'6 39'9 39'S 35'8 0'0 +0'+ -0'1 -0'9 -0'7 -0'1

41'6 32'8 33°5 39'5 +0'5 33'+ -0·6 -0'2 -0'+ -0°9 - 1'0 +0'1

20

21

15

16

17

18

'22

z8 39'5 3°'3 32'7 37'+ 38',51 35 '5 +0'1 +0'1 -0'4- -0'8 -0'7 -0'1 28 39'5 28'9 32'8 37'7 38'8 35'+ +0'1 - 1'3 -0'3 -0'5 -0'+ -0°2
I

29 4z02 35°3 ,., "0 '001"° +0'8 0'0 .. , ,.. "0 ." 29 +0'0 35'2 "0 .. , .. , .. , -1'4 -0'1 .. , ,00 ... ...

30 +2'S 36'3 38'8 +1'5 +1'3 36'6 -0'9 +0'1 -0'4 -0°5 -0'1 -0'1 30 +3'4-1 35 '3 38.7 41'9 4-1'9 36'S -0'3 -0'9 -0'5 -0°1 +0'5 -0'2

31 39'7, 31'8 3+'0 36'5 38'6; 36'6 +0'2 +006 1-°'3 -O'Z -0': 0'0 31 39'0 3°'0 34'0 37'3 38°7 36'7 0'0 - 1'2 -0'3 +0'6 0'0 +0'1

~~38.0~-;';;1~~:6;~+0·. ~=:;~;=-;2-+~~~1;:;~;:S~~1~~ -0·3 --;;:~r::;;-~
GREENWICH ~AGNETIOAL AND METEOROLOGIOAL OBSERVA.TIONS, 1899, I



(lxvi) READINGS OF THERMOMETERS IN A STEVENSON'S SCREEN AND O~ THE ROOF OF THE MAGNET HOUSBl,

READINGS of DRy-BuLB THERMOMETERS in a STEVENSON'S SCREEN and on the ROOF of the MAGNET HOusE-continued,

FEBRUARY,

Readings of Thermometers on the Roof of
the Magnet House, 20 ft, above the ground,

MaXi-!Mini-\ 911 INoon,I ISh I 2Ih
mum, mum,

Excess above readings of Thermometers on ordinarT
stand. 4 ft, above the ground,

::: I:~: I gb JNoon, I ISh I 2x1'

o

0'0

o

0'0 +0'5 ~0'2 +0'2

o

0'0 +0'6 -0'8 -0'2 +1'0 +0'8

0'0 -0'7 +0'3 -0'3 +0-3 +2'5

.. , -0,6 - J'937'2 31 '9 ,.,

4°'4- 22'S 26'7 39'3 37'0 36'S

53'4- 47'3 49'9 5°'4 52'0 52'4 +0'2 +0'1

57'7 4-7'4- 49'4- 53'8 54-'9 56'S +0'1 -0'5 -0'3 +o'J -0'4 +0'3

5.4'8 49'2 50'5 53'4 53'S 5°'9 +0'2 +0'1 +0'3 +0'1 -0'1 +0'2

4-4'5 3°'4 33'2 43'6 42.5 30'6 +0'4 +0'2 -0'2 -0'5 + 1'1 -0'+

5°'2 34'1 37'9 44'2 49'9 397 +0'4 -0'3 +0'2 +0'5 +0'5 +°'4

53'°128'9 38'7 4,,8'8 52'5 38 'J +0'9 -0'3 +0'5 +0'3 +0'4 +0'9

53'4! 28'1 30'5 46'6 51'8 35'4 +0'6 +0'1 -0'4 +0'2 +0'4 +0'5

5°'7 4°'4 47'2 5°'4 50'7 45'9 -0,6 +0'7 +0'2 -0'1 +0'5 +0'1

50'5138'3 41'1 4-7'5 49'7 41 '1 +0'2 -0'7 -0'4 +0'5 +0'3 +1'1

55'3 36'2 41'6 51'8 54'6 42'1 +0'3 +0'2 -0'4 -0'7 +0'7 -0,6

49'S 31'2 39'1 47'7 48'1 36'S +0'5 -1'7 +0·6 +0'9 -0·2 -0'9

48'2 38'8 .. , .. , .,. .., + 1'0 +0'1 .. , ,.. ", ,.'.
47'S 42'1 43'7 46'2 45'6 4-3'6 +0'2 -0"7 -0'1 -0'2 +0'2 -0'1

46'0 31'1 42'3 45'~ 43'6 39'2 +0'5 - 1'5 -0'2 +0'6 +0'6 -0'5

54'0 44'0: 50'5 53'8 5°'1 48'7 -0'4 0'0 -0'4 0'0 -0'3 -0-2
I
52'1 4-3'3 46'2 51'4 5°'9 45'7 +0'1 -0'4 -0'3 -0'5 +0'2 +0'1

d

5

3

7

2

4

8

6

9

oood

J 39'9 34-'4- 35'S 37'8 39'J 36'2 +0'8 +0'4- -0'2 -0'1 +0'4 -0'2

2 39'9 29'8 3°'0 35'3 37'7 33'51 +0'1 +0'4 -0'3 -0'5 -0,6 -0'3

3 37'9 29'3 32'1 34-'8! 36'413°'°1

: +0,6 + 1'0 -0' I - 1'3 0'0 +1'3
I . Iii I'

4- 4-0'123'1126'3 38'°136'2136'21-0'3 '+1'2 -1'2 -1'5 +0'2 +0'5
i I I '

5 38'4- 34-' I ." .. , , .. : , .. i +0'6 +0'3 ,.. .., ,,' .. ,

6 fl'6 H'5 37'1 38'1 36'3 36'61 +I'f -0'1 -0'3 -0'3 +0" -o'f
I

7 54'8 36'3/46'0 52'7 53'8 48'2/ 0'0 +0'1 +0'1 - 1'0 -0'1 +0'5

8 53'7 f 8'O! f9'8[ f9'9 51"8 5.,,1 +0'51+°'8 -0'1 0'0 -o'f -0"

9 57'9 47'8! 48'8153'6 54'8156'4' +0'3 1-0'1 -0'9 -0'1 -0'5 +0'2
I " i I

10 63'3! 52'8158'3; 61'1 61'9152'81-0'6 +0'5 -0'4- -0'8 -0'5 +0'1 10
, : I II

" 56"149'5,50'31 SZ'9 5"9' 50'7,1+ "5 .+o'f +0" -O'f -0'7 0'0 'I

12 52'5: 4- 2 'SI ... I .. , .. , ,.. !+ 1'4- 0'0 .. , ". .., .. , 12 53'5 4- 2'2 .. , .. , '" '.. +2'4 -0,6 , ..

13 54'°1 44) 50'3 1 53'3 49'9 48'61,-°'4-1+°'1 -°'6 1-°'5 -0'5 -0'3 13

'f 5.'6[ H" f6'1 50'6 50,61 f5)+o'61+o'f -o'f -1'3 -0" +0" 'f
I I

IS 5I 'oi4- I '2/4-6'4-:49'5 49'946'0 -0'3/+ 1'5 -0,6 -1'0 -0'3 +0'2 15

16" 5°'8139'.1 fl'O] f6'7 f9'3] fl'6 +0'5 [+0" -0'5 -0'3 -0" +1'6 16

17 53'81 36 '9 4- 1'3151'3 53'6' 43'0 -;- 1'2 +0'9 -0'7 - 1'2 -0'3 +0'3 17
'I I

18 f9'1134'7, 37'6: f3'3 f9'0139'7 -0'7 +0'3 -0'1 -O'fl-O'f +o'f 18

19 47'7i 39'7: .. ' I.. .,. I .. ' ,+0'5 + 1'0 .. , I .. , I '" 19
I I, I I i

20 4-8'1:42'5i43,6'4-5'945'243'71+0'81-0'3 -0'2 -0'5'-0'2 0'0 20

21 'H'8

1

13 8'9141'S' 43'S 4- 2": 39'911-0'111+0'3 -0'7 -0'6 -0'5 +0'2 ZI

I I I I

22 47'9 33'1 38'0 4-6'1 46'7: 37'5 1 - 1'1 1+°'2 -0'5 -0'7 - 1'6 +0'1 22
I I ,I I

23 51'8131'5 37'64-7'3,5 1 '4- 39'2-0'31+ 2'3 -0'6 -1'2 -0'7 +2'0 23

24 51'7128'4-13°'1 45'5\ 49'9'i 36'5, - 1'1 +0'4- -0'8 -0'9 -1'5 +1'6 24
, I ' I I, I

25 4-3'1'3I'3i32'8'4I'7i40',13I'9,-I'O +1'1 -0'6 '-2'4-'-0'9 +0'9 25

.6 f3"I'7'3I .. ,: .. , I .. , "'!I-I,j) +"11 .. , .. , '" ,,' .6 fS'f'S'S'" .. , .., '" +0'7 -0'7 ' ..

'7 f" 61'3'31 26'f! 39'51 4- 2'1 31'9: /- 0'1 +1'3
1

+ 1 '2 -0,8 -0'8 +1'2 27 44'723'°26'939'742,631'5 +1'4 +1'0 +1'7 -0'6 -0'3 +0'8

! I I 128 )47'4124'4,26'; +0'1 4-6'7 39'6, +0'7 + 1,6 -0'4-0'6 0'0 +0'6 28 47'S 22'2 27'0 39'3 41'4,3 8'8 +0'8 -0'6 +0'1 - 1'4 +0'7 -0'2

~.: f8'f: 365: 39'7, 45'8~:;;l fl '61'---:;;] +O'6i-O';:-O'8-I'-O'4I~ Means 48'71
1

35'61 fO'1 f6'5 f771 41"3 +o';.-o';~ 0'0 +0'3 I-=;;;
I • i ! i I I , 1 I I i



AT THE ROYAL -OBSERVATORY, GREENWICH, IN THE YEAR 1899, (lxvii)

READINGS of DRY-BuLB THERMOMETERS in a STEVENSON'ti SCREEN and on the ROOF of the MAGNET HOUSE-continued,

MARCH,
_.-_.

Readings of Thermometers in Stevenson's ~- aoore~mg. or Th,=om~,,' M o~I I Readings of Thermometers on the Roof of Excess above readings of Thermometers on ordinary
Days of Screen, 4 ft. above the ground, . stand, 4 ft, above the ground, lJUYlI of the Magnet House, 20 ft. above the ground. stand, 4 it. above the ground,

the the
Month,

MaXi-I MIni-I jNoo~I ISh I 2I
h Maxi· 1- Mini· I b I I I ~lonth, Maxi-I Mini-I

INoon,1
)!:lxi· \ Mini· I INoon. I Imum. mum, gh mum, mum, 9 Noon, ISb 2Ib mum, I mum.

gb ISh I 21
h

mum, mum, gb ISh 2Ih

d n 0 0 Q 0 0 0 0 0 0 0 0 d () <;> 0 0 0 0 0 0 0 0 0 0

I 53'9 33"7 3S'6 46"3 53'6 45'1 -0'1 +°'5 -0'5 -0'4 -0'3 +0'4 I 54'7 31'S 39'4 46'9 54"7 45'4 +0"7 - 1"4 +°'3 +0'% +o'S +0'7

2 48'1 32'7 35'6 44'3 47'8 4%'S +0'% -0'% -1"4 -0'4 +0'1 +0'3 % 4S'4 31'7 36'4 44'7 4S'% 4%7 +0'5 -1'% -0·6 0'0 +0'5 +0'%

-! 5°'1 31"2 36'8 45'8 49'8 44'1 -0'4 +%'2 -9'2 -0'4 +0'3 +1'0 3 51'4- 3°'6 37'4 46.% 5°'5 43'9 +0'9 +1'6 +0'4 0'0 +1'0 +0,8

4 46'5 32'4 36'1 44'9 46'2 37'7 -0'2 +0'1 -0'% -0,6 -0'3 0'0 4 47'° 31'2 36'5 45'6 4-67 37'7 +°'3 - 1'1 +0'% +0'1 +0'% 0'0

5 41'9 29'8 .. , ,., ... , .. -%·6 +0'% , .. ... .. ,
'" 5 44"7 %7'9 , .. ... .., ... +0'% -17 .., ,', .. ' .. ,

6 44"3 27"3 36'8 4°'9 43'6 31'6 -1'3 +1'4 -1'9 -%'4 -0'% +0'9 6 46'6 %6'0 39'0 42'7 45'7 31'3 +1'0 +0"1 +0'3 -0'6 +1'9 +0'6

7 49'1 25'9 33'% 44'1 4S'4 4°'9 +0"1 +%'0 -3"5 -0"5 -0'% -0'1 7 49'9 ~4'2 37'% 44'4 49'4 4-°'7 +0'9 +0'3 +°"5 -0'2 +0'8 -0"3

8 .~

5°'4 36'4 4°'4 48'8 48'9 43'1 -0,6 +1'% ~1"4 -0'2 -0'1 0'0 8 51"% 35"4 41'7 49'2 49'3 4-3'0 +0'2 +0'% -0'1 +0'% +0"3 -0'1

9 49"1 39'1 4%'7 46'4 48'5 4°'% -1'0 -0'1 -0'4- +0'5 +°'5 +0'5 9 5°'3 38'% 43'5 47'4 49'0 39'9 +0'% -1'0 +0"4 +1'5 +1'0 +0'2

10 53"2 35'% 39'9 4-S'% 5%'9 45'1 -1'0 +%'9 -1'% -0'3 +°'4 +°'4 10 54-'0 34'0 4°'7 4S'9 53'6 45'2 -0'% +1'7 -0'4 +0'4 + 1'1 +0'5

II 51'1 37'1 4°7 44'S 4-9'S 46'3 -0'3 +1'4 -0'3 0'0 +0'1 +0'6 I I 5I '5 36'9 40'S 45'5 5°'3 4-6'5 +0'1 +1'% -0'% +0"7 +0,6 +o'S

IZ 56'% 43'0 .... .. , .. ' .., -0'9 +0'4 .. ' .. , .. , .. , 12 57'° 43'1 '"
, ..

, .. .. , 1-°'1+°'5 ." '" , .. .. ,

I

13 55'4 3S'3 4°7 4S'S 55'3 43'6: -1'% +°'3 +0'% - 1'1 -1'3 +%'1 13 5S'4 3S'o 4°'8 5°'1 57'7 42'7 + 1'8 0'01+ 0'3 +0'2 +1'1 +1'%
I I

56'1
I
- 1,6 +0'7 -%'6 0'01-0'714 3°'1 35'5 43'3 52'4 45'3 1 -0'9 -%'0 +1,6 14- 57'0 %9'4 35'7 43'9 54-'0 44-'9 -0"7 - 1'4- -1'0 +1'%

44'01

I

15 57'% 31"9 3S'6 54'0 57'1 -1'9 +3'2 +2'3 -1'7 -1,8 +0,6 15 60'3 32'0 4°'4 55'4 5S'9 43'3 + 1'2 '+3'31+4'1 -0'3 0'0 -0'1

f"ol
. I ,

16 44'3 34'0 34'9 41'3 43'7 -0'2/+ 1'7 +0'2 -0'4 -0,6 +0'1 16 44"8 34'% 35'4 42'0 44'6 41'01+0'3 +j'91 +°7 +0'3 +0"3 +0'1

17 46"0 3S'3 4°'2 4%'5 45' J 3S:6 -0'2 +0'3 -0'3 -1'0 +0'1 +0'2 17 47'S 37'9 40'7 44'2 45'7 38'S : + 1'6 -0'1 +0'2 +0'7 +0"7 +0'1

IS 46'1 3%"4 4°'9 43'0 43'9 36'3 +o'S +0'5 -0'% -0'4 -o'S +0,6 IS 45'5 3I '6 40'7 43'6 44'5 36'0 +0'2 -0'3 -0'4 +0'2 -0'2 +°"3

19 39'4 2S,S , .. .. , .. , , .. -2'2 +0'1 , .. , .. ... , .. 19 4°'2 27'7 .., , .. '" .. , -1'4 -1'0 ." ... .. , ..,

20 39'6 27'9 3%'3 36'5 35'3 29'8 -1'4 +0'3 +0'4 +0'2 -0'6 +0'1 %0 4°'4- 26'9 31"7 36'7 34-'7 29'S -0'6 -0"7 -0'2 +0'4 -1'% -0"2

%1 37"5 %%"1 3°'2 35'3 32 '1 27'3 -0'3 +1'8 -1'9 +0'1 -0'4 -0'5 21 37'6 20'2 31"5 36'2 32'8 %7'3 -0"2 -0'1 -0,6 +1'0 +0'3 -0"5

%%. 39'9 %4-'4 %9'2 35'S 37'3 31,6 -0'8 +0'4- -1'0 -0'1 -o'S 0'0 %2 397 23'1 29'7 36'2 37'9 31'6 - 1'0 -0'9 -0'5 +°'3 -0'% 0'0

·23 36'S %3'4 17'9 31'4 34'9 %9'S -0'5 +°"3 --"71-0" -0'4 +0'1 23 36'7 %%'0 %S'O 3Z '% 35'4 %9'7 -0'6 - 1'1 -1,6 +0'6 +0'1 0'0

24 ' 39-0 %5'7 32'2 3TI 36'3 30'6 -I'S +°'5 +0'2 \+0'1 +0'9 +1'5 %4 39'9 23'9 32'2 36'9 36'3 3°'4 -0'9 -1'3- +0"2 -0'1 +0'9 +1'3
I

4°'01_°'52S' .46'1 27'S 3S'5 45'4 41'1 39'% -0'9 +3'3 -0'1 -0'3 -0'5 -0,6 25 46'5 %6'2 39"1 46"% 41'7 +1'7 +°'5 +0'5 +0'1 +0'2
II

26 54'1 39'1 .. , ....- -.... , .. , -0'% -0'4- .. , , .. , .. .. , 26 54'5 39'5 ... +0'% 0'0 ,., .. , , ..
'"

27 ,59'7 39'% 47'7 56"0 55'4 4S"0 -1'5 +1'% -0'5 -0'7 -0'6 +°'5 27 6°'9 38'1 4S'% 57"6 56'9 4-7""1- -0'3 +0'1 0'0 +0'9 +0'9 -0'1

28 54';S 44"0 5°'1 51'5 5%"5 53'0 --=0'3 +0'4 -0'4 -0'1 -0"1 -0'2 28 54'S 43'1 5°'7 51'8 53'0 53'0 -0'3 -0'5 +0'% +0'% +°'4 -0'2

, 29 5S'% 4<)'5 54~S -5 8'0 57'3 5°'5 -1'7 -0'4 -0'2 +0'5 +0'1 +°'3 29 59'5 49'4 54'7 SS'% 57'7 5°'5 -0'4 -0'5 0'0 +0'7 +°'5 +0"3

3° 5,6'8 45·'J 5O~0 53"6 55'6 49'5 -1'0 +0'1 +0'1 -0"1 +0'5 +0'7 3° 57'7 44"4 5°'3 53'S 55'S 4-9'1 -0'1 -0,6 +0'4 +0'1 +0'7 +°'3

31 " 59'7 4%"0 ... •... .. , .. , -o'S +0'2, ,,' .. , '" .. , 31 6°'3 41'9 , .. .. , .. , .., -0'% +0'1 , .. '" " . .. ,

-------------- --------------
}leans 50'°13"9139'3, f5'6 47'9 fO'f +0';-;;:-[+0';[+0'3 +o'fT;;;:;Me~ns 49'1 33'S 3S'6 44'9 47'1 4-°'6 -0,8 +0'9 -0'6 -°5 -0'3 +0'+



(!xviii) READINGS OF THERMOMETERS IN A STEVENSON'S SCREEN AND ON THE ROOF OF THE MAGNET HOUSE,

READINGS of DRy-BuLB THERMOMETERS in a STEVENSON'S SCREEN and on the ROOF of the MAGNET HousE-Continued,

A.PlUL.
... ----.

Readings of Thermometen in Stevenson'll "'''....bove ....'n•• 01 "'.ron,,,,.....on"""'"P Readings of Thermometers on the Roof of Excess above readings of Thermometers on ordlnal'7

Day. of Screen, .. ft. abOve the ground. stand, .. ft. above the ground. yl of the Magnet Houae, 20 ft. above the ground, stand, .. ft. above the ground,

the the
Mouth.

Kaxi- jMini-I \xoon.1 ISb \ 2I
b )taxi'l )lin!· I h INoon I h I h Month, MaXi-! Mini-l INoon,/ IS

b I 21
h }lnxl. \ Mini. I INoon.j (mum. mum. 9" llllltn. mnm, 9 ,15 21 mum, mum. 9h mum, mum, 9h ISh 21·

d 0 0 I 0 c 0 0 0 0 0 0 0 0 d 0 0 0 0 0 0 0 0 0 0 0 0

I 64') 49') 51'0 54'0 6)'3 54'Z 0'0 0'0 -O':z. +0'3 +°'3 +0'7 I 65'349'Z 5)'7 54'66z7 53'9 +I':z. +0'1 +0'5 +0'9 +1'7 +0"4

:z. 57'9 ...8') ". '" '" ," -0'1 +0'4 .,' '"
, ,. .,' :z. 59'9 48':z. '" ". ... .. , +1'9 +0'5 ... ... ... ...

3 60'0 47'8 ... , .. .,' .,. -o':z. +0'7 ". '"
.., ... 3 60'5 47'8 '"

.,. .,. ." +0'3 +0'7 .,. , .. ... ...
... 55'z 45'4 5:z.'3 54'6 53'1 51'3 -0'9 +o':z. +0'6 +0'1 -0'4 +0'1 4- 55'8 44'S 53'0' 55'1 53'4 51':z. -0'3 -0'7 +1'3 +0'6 -0'1 0'0

I
56'6 58'1148'9 56'7 58'3 +8'9 -o,g

5 159'z 43'1 51'0 0'0 +0') 0'0 -0'3 -0'+ -O':z. 5 59'5 4:z.':z. 5°'9 +0'3 -0') -O':z. -p':z. -o's

6 60'5 47'8 52.'6 58'3 58'615 z'o +0') +0'4 +0'1 -0'3 +0'6 +0'1 6 6)'z 47'3 5:z.'5 58'3 59'5 51'9 +0'8 -0') 0'0 -0'3 +1'5 0'0
i

7 53'0 43'S 47') 47'9 48'6, +4'9 +0'9 +0'+ +0'3 -0'5 -0'1 -o':z. 7 51 '9 41'3 47'0 47'8 457 4:z.'o -0'2. -2.'1 +0'2. -0'6 -3'0 -3'·

8 467 36'1 4+'6 4+'3 367 +1 '7
1
-0'4 +1'3 -0'1 -0'3 +0'5 0'0 8 46'7 34'0 44'7 44'4 35'3 41 '6 -0'4 -0'8 0'0 -0'2. -0'9 --0'1

9 5)'8 34'4 ,.. ..,I,.. -0'8 + 1'1 9 53'3 33'2.
.

+0'7 -0'1... , .. ... .,. ,., .. , ... ,., .,' .,. " .
I

10 60'8 457 53') 56'S 59'9
1
46'1 -0'5 +0'7 -0'4 +0'2. -1'0 +0'7 10 61'5 4+'5 53'4 56'7 60'6 +5'7 +O':z. -0'5 -0'1 +0'4- -0'3 +0'3

II +7'+ 38'6 +1'1 44'8 +4'6 39'2. - I') +0'+ -o'z +0'9 +0'6 +0'3 II 47'9 37'4 +)'6 ++'8 ++'5 38'9 -0'6 -0'8 +0'3 +0'9 +0'5 0'0

J:z. 537 32'4 39'8 46'91 52 '6.40'6 -0') +1'2 -0'6 +0'2. +0'9 0'0 u 56'0 3)':z. +0'1 46'9 53'8 40'8 +2.':z. 0'0 -0'3 +0'2. +2.'1 +O'Z
i -

13 +6'8 38'3 41'8 43 '+: 46'oi 43 '2 -1'4 +1'2 -0'8 -0'3 -0') 0'0 13 47'9 37'° 4Z'5 44'2 46'8 43') -0'3 -0'1 -0'1 +0'5 +°7 -0'1

I i 46'z -0'61+ 47'4 4°'3 41'3 +3'S! 45 '91 43 '3 -0'6 0'0 -0'1 -0'2. -0'3 0'0 1+ 47'4 39'0 4°7 43'5 43'3 -1'3 -0'7 -o'z 0'0 0'0

15 S:z.':z. +0') 44'3 44'8 48'9 46'2 -0'9 +0') -1'1 -0') -0'7 0'0 15 53'1 39,.14+'5 45'0 49'5 +6'4 0'0 -0'9 -0'9 +0'1 -0') +o's

16 46'8140'1 .. , I .., ...
;:"41

[-1'0 '+0'5 .. , ", ". .. , 16 +6'4 38'1 ." , .. , .. .. , -1'4 - 1'5 .. , .. , .. , ...
: 1

17 527133"9 43"5 46'3! 5z '7 -o'z +0'9 +1'6 +0'5 +0'5 +2.'5 17 53'9 3Z'3 4Z'5 46'2 5:z.'S 4°'4 +1'0 -0'7 +0'6 +0'4- +0'6 +1-,
, I

~ I
)8 50')! 34'9 +27 47'4 49'0 43'1; -0'1 +)'9 -0'6 -0'1 -o'z +:z.'o )8 5°'3 3+'3 43'1 48'1 +97 4:z.'9 +0'1 +1'3 -o'z +0'6 +0', +1'8

i

)9 59'2 33'0 47"9 55'3 58'6 49'6: +0'1 +z'3 +0'1 +)'0 +0'9 +1'1 19 60'0 3Z'O 48'5 55'4 59'0 49'6 +0'9 +1'3 +0'7 +)'1 +1'3 +1"1
I
I

:z.o 59'9137'5 5°'3 57'8 58'S 49'8 -I':z. +3'z -1'4 +0'6 +0') +0'6 zo 61'9 36'0 52'3 58'S 60'0 49'7 +o'S +1'7 +0'6 +1'3 +1'3 +0',
I

u 50,,141'4142'3 43'. H'5 43,g +0'3 - 0'4 -0'. -0'4 -0'6 0'0 :z.1 5°'0 4Z'I 4Z's 43'9 45'8 +3'7 +o':z. +0'3 -0'2. +0'4- +0'7 -0'1

z:z. 48'0! 3P' 42'.146'81 46'6i 4"3' -0'81+07 -0'8 -0'7 -0'4 +)'0 2Z 5°'2. 34'0 4:z.'8 50'Z 48'8 4°'9 +1'+ -0'5 -0'1 +:z.'7 +1'8 +0'6

I - i I

Z3 53' I I 38'1 .. . i ,.. I .. ' I .. • I - 2.8 + I '9 ,., , .. ... -,- :z.3 54'3 37'° '" ,., .. , , .. -1'6 +0'8 .,' , .. .,' .,.
I I: \ II . I 48') 46'424 53'2\ 44'21 51'8I so'5\ 47'7; 46'6

1

- )'5 +0'3 -0'3 -1'0 -0'8 +0'1 Z4 547 +4'1 53'3 5) '7 0'0 +0'2. +I':z. +o':z. -0·4- -0'1

:z.5 56'41 +3'8 5"31 SZ'3i 54'8i H'61-0'5 +0'. -0'5 -o'z +0'3 +0'4 :z.5 56'2 4Z'3 51'S 5Z'5 5+'9 43'8 -°7 -1'+ 0'0 0'0 +0'4- -0'4-

I I' I
z6 53'61 43'41 49'6! 5"8: 5r', 5'" -0'5 -0" +0'2 +0" +o'z +o'z :z.6 53'6 4Z '4 49'7 51'9 53'+ 5:z.'o -0'5 - 1'1 +0'3 +o'Z +0·5 0'0

- I I -0'6 +0'6 58-6 46'0 58'4:z.7 56 '2" 46'5 ' 50'8:,5 1'9 56')' 50'6 -17 +0'6 -0'1 +0'5 :z.7 5°'7 5Z'3 5°'5 +0'7 +0'1 -O':z. +0'9 +17 +°·5

:z.8 61'1 467151'8! 59'8,60'6154'0\-0'9 + ..0 -1'2 -0'2 -0'6 +o':z. :z.S 62'0 46'1 53'5 60'9 61'S 54'0 0'0 +0'4 +0'5 +0'9 +0'3 +o'Z

I I I
60'5 +0'8 -0'6:z.9 59'8149'4[54'°156'8 56'8 52'S +0'. +0'6 -0'4 +0'9 -I'Z 0'0 :z.9 48'4 54'7 57'3 57'4 rZ'4 -0'4 +0'3 +1'4 -0·1

3° 53'2

1

4.,,1 ", '" '" "'. +0'9 +0" ,,' '" .. , 3° 52 'S 40'8 ", , .. , .. .. ' +0'2 -0'2 ,.,
'" '" ,..

I I I i: ------.--·---------1-- -.-,--------
+0,:1::

--------
iii I II

Means 54'3141 '3

1

47'41 50 '6: 52'2 467rO'5 +07 -0 3 0'0 -0') +°'4 Means 5S'II +0'+ 47'8 5)') 5z'8 46'+ +0'1 +0'5 +0'4- +0'1

I I



AT THE ROYALOBSER.VATORY, GREENWICH,IN THE YEAR 1899, (!xix)

READINGS of DRY-BULB THERMOMETERS in a STEVENSON'S SCREEN and on the ROOF of the MAGNET HOUSE-continued,

MAY,

ReadIngs of Thermometersln Steve1l8On's Excess above readinJ:(s of Thennometel'll on ordinarJ" Readings of Thermometers on the Roof of Exeess above readingsef~rson cm1lDarJ
Day. of Screen, .. ft. above the ground. bland, .. ft, above the gl'ound, Days of the Magnet House, 20 ft, above the ground, stand, .. ft. above the crouncL

the tbe
Month, H~l· \ Hlnl~ I INoon.I ISh I 21

h Maxi· I Mini· I INoon,l I
Month,

MaXl-llIlnl-\ INoon,j ISh 1 21
b "lIaxl- \ Mini· 1 INOOJL j 'ISh I ~mum. mum. 9h

mum. mum, 9h ISh :lIh
mum, mum, r;h mum, mum, cJ'

d 0 0 0 0 0 0 0 0 0 0 0 0 d 0 0 0 0 0 0 0 0 0 0 0 0

I 54-'0 38'2 5°'1 52'8 52 '2 4-6'4- -1'2 +2'9 -0'5 -1'1 -0'3 +0'1 I 55'S 36'1 51'8 54-'9 53'2 +6'20 +0'3 +0'8 + 1'20 +1'0 +0'7 -0'1

2 60'1 45'4 54'6 51'4 57'S 52 '9 -0'6 +0'3 -0'1 +0'6 0'0 0'0 2 60'8 44'8 55'1 58'8 58'7 52 '6 +0'1 -0'3 +0'4- +2'0 +1'2 -0'3

3 53'0 +1'7 +5'6 50'6 5°'8 42'2 -0'8 +0'6 +0'1 +°7 -0'8 +0'2, 3 55'4 39'9 45'7 51'6 5I '7 +1:5 +1'6 -1"2 +0'20 +17 +0'1 -0'5 .

4 51'3 34'6 46'2 48'7 49'20 41'6 -1'8 +0'9 -1'6 0'0 -0'2 +0'1 4 54'5 33'0 +6'4 5°'5 52'0 4°'7 +1'+ -07 -1'+ +1'8 +20'6 -0'8

5 53'20 34'2 5°'0 53'0 52 '3 4+'7 -1'6 -0'1 +0'3 0'0 -0'6 +0'3 5 56'S 33'2, 51'8 55'8 55'4 43'7 +1'7 -1'1 +20'1 +20'8 +2,'5 -0'7

6 56'S 37'1 5°'8 54-'8 55'8 +6'1 -17 +0'6 +1'1 -1'3 -1'8 +0'4 6 60'5 35'1 51'7 55'8 58'7\ +5'6 +2'3 -1'4 +20'0 -0'3 +1'1 -0'1

7 61'1 36'6 ". '"
.. , ... -07 -1'1 , .. , .. " , ". 7 62,'7 36'9 .,' , .. .., .. ' +0'9 -0'8 . .... , .. .., ...

8 620'20 42,'4- 57'3 60'S 61'7 4-8'4 +0'20 +°7 +0'6 0'0 +0'4- +0'5 8 620'3 4-1' I 56'0 6°'7 6°'9 47'5 +0'3 -0,6 -0'7 +0'20 -0'4- -0·...

9 51'8 +6'3 4-8'0 +9'7 55'° 5°'9 +0'1 +0'4- +0'3 +0'1 -0'4- +1'4- 9 58'4- 45'S +7'9 49'7 557 51'0 +0'7 -0'4 +0'2, +0'1 +0'3 +1'5

10 57'1 +20'7 51'8 52'8 56'3 47'2 -°7 +1'6 -0'1 +0'6 -1'1 +0'5 10 58'5 4- 1'8 5I '7 53'2 58'5 4-6'5 +0'7 +0'7 -0'20 +1'0 +1'1 -0'20

II 66'6 +20'1 +7'9 57'0 64-'8 51'9 +0'5 +3'8 -0'5 +0'3 +0'3 +0'20 II 68'0 4°7 48'7 56'8 65'9 51'8 +1'9 +2'4 +0'3 +0'1 +1'+ +0'1

12. 65'° 4-+'3 5+'1 60'8 61'0 4-9'1 -1'3 +0'4- -0'8 +1'0 +0'5 0'0 u 667 4-3'9 56'1 63'S 62.'1 5°'1 +0'4 0'0 +1'20 +37 +1'6 +1'0

13 63'2 4-4'9 51'3 59'4 59'7 5°'3 -0'5 +0'5 +0'8 +0'8, +0'9 +0'6 13 657 4-3'6 51'9 61'2 59'8 ' 5°'0 +2'0 -0'8 +1'+ +2'6 +1'0 +0'3

14- 60'1 +8'3 ,., , ,. .., , .. +0'1 +°7 .. , .. , .. , , .. 1+ 62'S 47'4 '" , .. '" , .. +2.'5 -0'2 .., .. , '" , ..
I

IS 60'0 +6'3 4-7'6 52'6 59'8 4-8'2 +0'1 -0'8 -}'o 0'0 +1'0 +0'3 15 60'4 4-6 '1 47'0 53'7 59'S 4-7'8 +0'5 -1'0 -1'6 +1'1 +°'7 -0'1
I

16 60'20 4-6 '1 56'3 59'1 S°'S 49'6 -17 -0'4- +1'0 +0'6 ";"1'0 -0'1 16 60'8 4-5'9 56'0 587 51'20 +9'3 -1'1 -0,6 +0'7 +0'20 -0'3 -0'4-

17 61"1 4-6'3 53'6 59'6 59'6 50) -0'6 -1'5 +0'3 +0'6 +0'4- -0'1 17 61'9 +7'+ 53'8 607 60'8 5°'9 +0'20 -0'4- +0'5 +1'7 +1'6 +0'4-

I
18 7°'20 4-9'20 58'6 67'9 69'0 53'+ 0'0 +0'3 -1'0 -0'4- +0'4 +0'1 18 7°'5 48'S 59'8

1

67'9 69'0 53'1 +0'3 -0'+ +0'20 -0'+ +°'4 -o'z

19 63'0 4-1'0 56'8 60'20 60'0 567 +0'9 +0'1 +0'5 +0'3 0'0 -0'1 19 63'8 +5'20 577 61 '20 61'01 56'6 +1'7 -17 +1'4- +1'3 +1'0 -0'1

20 61'5 53'1 55'6 56'S 60'20 SS'O -1'6 +0'3 -0'1 0'0 -1'7 0'0 20 6z'9 52'+ 56'2 56'1 620'8 55'0 -0'20 -0'+ +0'5 -0'4 +0'9 0'0

201 57'4- 5°'3 '" ", , .. .., -1'1 +0'1 ", ", '" ", ZI 59'S 5°'3 ", , .. ", .., +1'0 +0'1 ", , ,. .. , , , .

202 53'1 48'6 ,., '" ", .. , ':"'1'6 +0'3 '" ". ..,
'" 2020 55'5 +8'2 .... ", ", , .. +0'8 -0'1 '" .. , , .. ...

20 3 63'S 45'0 59'0 620'0 58'1 520 '1 -°7 +1'0 -0'4- +0'8 -°7 +0'4- 23 64-'6 43'8 60'z 63'3 59'2: 51"7 +0'4- -0'20 +0'8 +2'1 to'+ 0'0
i

2,4 61'9 4-9'4 56'0 61'20 61'6 51'3 -1'8 +0'20 0'0 -0'9 +0,6 +0'2 204- 64-'0 4-8'9 57'3 63'0 63'4-1 51'20 +0'3 -0'3 +1'3 +0'9 +20'4 +0'1

25 51'4- +3'7 4-7'1 +7'8 5°'8 4-4-'0 -0'5 +°7 -0'1 0'0 +0'6 +1'0 25 52 '0 +20'3 4-TZ +8'1 51'01 +3,6 +0'1 -°7 0'0 +0'3 +0'8 +0'6

I
206 50'6 37'° +6'5 4-7'0 4-9'7 4-4-'0 -0'5 +0'2 -0'3 +0'3 +0'5 +0'4- 206 5°'9 34-'8 4-7'2 +7'3 4-97 43'6 -0'2 -2'0 +0'4- +0'6 +0'5 0'0

I

27 53'1 36'9 48'S 5°'5 520 '1 45'0 -20'4- +0'7 +0'4- +0'1 +0'5 +0'3 27 54-'0 35'0 48'4i 52'5 52'8 +4-'7 -1'5 - 1'2 +0'3 +20'1 +1"2 0'0
II

208 60'1 38'% .,' .,' '"
, .. -0'% +°'3 .. , .. , '" , .. 28 6°'5 36'3 '" , .. '" ", +0'2 -1·6 .. , ". ", .. ,

;

2,9 63'9 38'9 55'6 620'0 63'6 4-9'6 +0'1 +1'8 +1'1 + 20 7 +0'6 +°7 .20 9 64-'6 35'9 5+'0 597 637 48'9 +0'8 -1'20 -0'5 +0,+1+ 0'7 0'0
I

3° 68'3 4°'0 60'7 66'3 66'20 54-7 +°7 +20'6 +0'20 +0'5 -0'6 +0'3 3° 70'6 39'0 62'6 66'4 68'9 54'6 +3'0 +1'6 +2'1 +0'6/+2,'1 +0'1

,
+ 1'7 + 1'71+%'~: +20'2031 73'3 4-3'9 63'8 71'+ 73'3 59'0 +0,6 +20'9 -0'6 + 1'3 +0'6 +3'1 31 76'2 43'3 66'1 71'8 7+7 58'11 +3'5 +2'3

---------------1-----
Means 59'8 4-3'20 52 '8 57'0 58'1 +9'4- -°7 +0'7 0'0 +0'3 -0'1 +0'4- }Ieans 61'3

F' 53"4°15708 59"'149°'1 +0°9-\-0°4- +0'6 +1'11+ 1'1/+0'1

I i



(lxx) READINGS OF THERMOMI£TERS IN A STEVENSON'S SCREEN AN~ ON THE ROOF OF THE MAGNET HOUSE,

READINGS of DRy-BuLB THERMOMETERS in a STEVENSON'S SCREEN and on the ROOF of the MAGNET HousE-continued,

JUNE,
~

\

Rendings of Thermometers in Stevenson's Excess above readings of Thermometers on ordinary Readin~ti 01 Thermometers <m the Hoof of Excess above readings of Thennometers on ordinary
Days of Screen, 4 ft. above the ground. stand, 4 ft, above the ground. Dayti of the.Magnet House, 20 ft. above the ground, stand, 4 ft, above the gruund,

the tbe ~
Month. Maxi- Mini- IKoon·l :ISh I 2I

h MaXi-' Mini- I I Noon, I I
Month,

Maxi-: Mini-I INoon. I I 21
h Maxi- I Mini· I INoon, I Imum. mlll1l,

gh
mum. mum,' gh ISh :nh

mum. Imum.
gh ISh mum, mum,

gil ISh suh

I
d 0 0 v 0 0 0 0 0 0

o I 0
0 d 0 0 0 0 0 0 0 0 0 0 0 0

I 78'1 49'1 7°'9 76'4 77'7 62,'9 +°'5 +2,-5 +0'3 + 1'2 +0'3 +2'7 I 79'2 47'4 71'9 75'5 78'8 62'7 +1·6 +0'8 +1'3 +0-3 ;';1'4 +2'5.
1

81'6[ 55'3
1

2 75'3 80·8 81'2, 67'0 + 1'1 +1'2, +0'5 +2'21+ 0'9 +1'4 2 83'4 55'1 76'1 79'2 81'8 66'2 +2,'9 +1'0 +1'3 +0-6 +1'5 +0,6
! I

0'01+ '0'3 73'915°'3 61'8 71'4 72,'3 60'9 1+0'7 -0'5 +0'1 +2'2 3 74'1 5°'4 63'8 71,8 73'2 60'2 +°'9 -0'4 +2-1 +0'4 +2-0 +1'5 !

4 79'6 5°'1 ,,' '" '" ", -0'2, +1'8 '" ,', '" ,., 4 81 '4 49'2 ,., , .. ,,' '" +1'6 +°'9 ... ... .. , ....
5 81'1 ; 5203

1'" ,,0
,., ", -0'4 +2,'3 '" '" .,' ,,' 5 82'3 51'4 .,. ... '" '" +0'8 +1"4 ," ... ... '" I

6 81'1 54'2, 747 80'6 79'8 62,'+ 1+°'2, +2,'7 +2,'0 +1'2 +0'5 +0'4 6 83'2 54'6 73'8 81'1 82'1 62'2, +2'3 +3'1 +1'1 +1-7 +2'8 +0'2

52,) 7°7 75'1
I

7 71'8 55'6 1+°'3 +°'5 +2'0 +1'2 -1'0 -0'1 7 75'5 52,'9 71'3 75'S 72'7 55'S +°'7 +1"2, +2·6 +1'6 -0-1 -0'2
I

1+00 ,
I [

61·68 62'3 47'31 51'3 59'8 6°'7 52,'1 -1'0 +0'3 +2,'8 -0'3 +0'4 8 637 4-8'2, 52,'5 57'9 52,'0 +1'5 -0'1 +d'5 +0'9 +0'6 +0'3
: I

9 64'9: 4-6'81 52,'0,61'7 63"8 55'1 -0'8 -0'5 +0'4 +1'2 -0'2 +0'4 9 65'3 4-7'3 52,'9 59'8 64-'8 547 -0'4- 0'0 +1'3 -°7 +0'8 0'0

I I I10 6802 ",8'9i H"3, 63"7 67'2, 52,'8 +0'2, -0'6 -0'2 +1'5 +1'5 +2'1 10 68 7 49'3 54-'9 63'7 68'7 51"7 +°'7 -0'2 +°'4 +1'5 +3'0 +1'0
1 I

II 63"2 47'2
1

'0' I .,' '" ,., +0'1 +2'0 , .. '" .,' .,' II 64-'5 45'6 '" ", ", ," +1'4 +0'4 ". ..-. ". '"
I
I

62'5 76'7 60'8 62'1 +1'6 +1'8 +0,612 75'4! 48'9 60'5 7I '2 73'3 -0'4- +1·6 +0'8 + 1'1 +0'9 +1'0 I2 47'2 71'7 74-'2 +°'9 -0'1 +1'1

13 62'S' 52'5' 55'9 58'8 57'1 54-' I +0'9 +0'5 +0'2 -0'9 +0'2 +0'4- 13 62'5 51'4- 55'7 58'5 57'6 53'8 +0'9 -0'6 0'0 -1'2, +°'7 +0'1

60'3 4-4-'1 50'6: 53'6 58'5 5°'0
I

+0·614- -0'6 +2'0 +0·6 +0'1 :+1'6 +1'9 14 58'7 42'4 5°'6153'7 58' I 47'2 -2'2 +0'3 +0'2 +1'2 -0'9

72'0 H'O' 59'8! 690'" 7"6156091

I I

"

66·8 56'3 +0'815 0'0 +1'; +1'1 +3'1 +1"7 1+
202 15 71'7 42'1 59'4- 7°7 -0'3 -0'4- +°7 +0'5 +1'6

16 +0'5 + 3'5 +. 2,'81+ 3'3 16 76'1 64-'4- 72'6 74-,6 55'0 +1'0 +1'9 +2'2 +3'3 +0'6 +1'075'6 4-7'5 65~0, 72'6 1 74-'9: 55'01 +0'91+ 1'0 4-5'9
I

77"5 +8'<1-16603175091750'161"61
i

78'6 64-'7 61 '4- +1'5 +0'1 +0'5 +2'717 +0'4- +0'61+ 1'7 +2'2, +0'1 +°'7 17 4-7'4 74-'2, 77'7 -0'4 +0'5

18 75'9 52'8 ... . ... ", I ,,' +0'9 +2'4 I ••• , .. '" ... 18 75'5 52'1 ,,' ... ,,' ". +0'5 +1'7 ." ,,' ... , • ... e

I I :

19 66'3 52'3 5705 63'8 65"51 57"8! -0·8 +0'3)+0'6 1 +1'0 +°'5 +0,6 19 68'3 52'1 58'6 65'6 67'9 57'5 +1'2 +0'1 +1'7 +2,'8 +2'9 +0'3
;

20 7°'9 55'0 6'°9' 68'°1 67"8' 61"6: - 1'0 i-l'O i_ I '4- -07 -0'8 +1'0 20 73'4 55'0 62'7 7°'2 69'2 61'3 +1'5 -1'0 -0·6 + 1'5 +0,6 +°7

2,1 7"'" H 05 63" 6808 68'0160'9 -1'61+ I'X -0'7 +0'8 -07 +2,'2, 2.1 73'3 53'6 65'1 70'6 69'6 6°'7 +0'3 +0'2 +1'3- +2,6 +°'9 +2'0
I

2,2 65'1 57'1 63'3 62 '4- 61'115 8'3 -0'1 +2'1 +0'5 +07 +0'3 +0'4- 22 65'9 56'3 64-'2 62'9 61 7 58'2 +0'7 +1'3. +1'4- +1'2, +0091+003

6 I i I I2,3 3'8 55'1 57"9. 61 '2 63'4-i60'0 -0'9 +O'2! 0'0 0'0 -0'2, +0'1 23 64'5 54'5 58'3 62,'3 64'4 59'9 -O'~ -0'4 +0'4 +1'1 +0'8 0'0
, I

2,4- 69'S; 55'2 63'6 64-'5,68'6 58'6J - 1,6 1+0'61+0'31+0'7 -0'1 + 1'1 24- 71'5 54'5 65"2, 65'8 7°'5 58'0 +0'4- -0'1 +1'9 +2'0 +1'8 +0'5

2,5 6""'1 52°' ,0, ·.. 1 .. · ..0 _'00 +°'91 0.. 1°0, '" , .. 2,5 64'7 51'1 ,,' '" '" '" -0'4- -0'1 '" ,., ... '"

26 79'S! 60'8 69'3 76'S 7TI 68'9 -1'3 +3'4-j+O'7 :+1'0 -0'9 +0'5 26 81 '2, 56'8 7°,6 76'9 78'5 68'6 +0'4- -0'6 +2'0 +1'4 +0'5 +0'2

27 7"3[56'3,67'0 70'31630' 56'6 +°02 +0°'" 1+"31+°'7 +0'4- +0'4- 27 73'0 54'4 67'1 71'2, 63'8 56'0 +1'9 -1'5 +1'4- +1'6 +1'1 -0'2

28 I I I I 66·6 76'6 60'8 +1'5 +2'1 +0'9 +3'176'2i 52,'1 64'2 75'7; 68'9
1

61'0 0'0 +0,6,-0'3 0'0 +1'0 +0'2, 2,8 77'7 51'2, 71'0 -o'l 0'0

29 75,,1 58'2 65'8 70,,,,1 7nl62'5 -,'''' + 1"01+00' 1-003 -0'3 +0'6 29 76'9 57'1 66'9 71'7 74'8 62'1 +°'4 -0'1 +1"2 +1'0 +1'1 +0'2

30 72) 52'8 63"5 68,8 67°5' 5500 -0'6 +0°51+0°5 '+0" +0,6 +0'1 3° 73'3 52'4 64-'5 69'9 68'6 54-'9 +°'3 +0'1 +1"5 +1'2, +17 0·0

Iii I
-'-i-----I---!--I---I-- ------------ -----------------
Means 171'8 51"8 62'7 68'9,69'2158'8 -0' 2 ,+1'1 1+ 0 6

1
+1'0 +°'3 +1'0 Meams 72'8 51 '0 63'3 69'0 iO'3 5S' 4- +0,8 +0'3 +1'2 +1'1 +1'4 +°'5

I

!iii
I

I



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899, ' (lxxi)

READINGS of DRy-BULB THERMOMETERS in a STEVENSON'S SCREEN and 011 the ROOF of the MAGNET HOUSE-contin'lled,
;

i JULYo
'. - --_._.. _-

, Readings of Thermometers in Stevenson's Excess above readings of Thermometelll on orWn8l1' Readings of Thermometers on the Roof of Excess above readings of Thermometers on ordinary

t Days of Screen, 4 it. above the ground, stand, 4 ft, above the ground, DllY~ of the Magnet House, 20 ft. above the ground, stand, 4 ft, abOve the ground,

the the
)lontIl,

MaXi-I Mlni-j INoon.I ISh I 2I
h Maxi- I Mini· I I Noon, I I

)lonth,
Maxi· I )Iini-I INoon, I iSh I 2ItI )IllXi· I )lini· (. INoon, \ Imum, mum, gh mum. mum, gh ISh 2Ih
mum. Imum.

gh mum, mum,
gh ISh 2Ih

,
,

d 0 0 0 0 0 o I 0 0 0 0 0 0 0
0 0 0 0 0 0 0 d 0 0 0 0

I 6S03 53°7 61°1 65'5 61.°6 57"5 -0'4- -0'1. +0'1 +0'1 +1'1 -0'1 I 69'5 51.'7 61.'1 66,1. 63'1 57°3 +0'8 - 1'1. +1'1 +o'S +1'6 -0"3

1. 63°S 51'5 '" '" .. , ,., -1'1. -0'4- '" '" , .. .., 1. 65'1. 51'4- , .. '"
.. , '" +0'1. -0'5 '" '" .. , '"

3 61"1 54-01. 56°1 59°3 6°'3 5S'4- -o'S +0'1. +0"1 -0'5 -0'4- +°°4- 3 61'1 53'1. 56'6 60'0 60'6 5~00 -0'8 -O"S +0'6 +0'1. -0'1 0°0

+ 66'7 55'0 59'9 61.'9 65°7 6°'5 -0'6 +0'1. -0'1. -1°1 -0'1. +°°6 4- 67"4- 54-'1 60'6 64-"1 67'1. 60°1. +0'1 -°7 +0'5 +0'1 +1'3 +0'3

5 71.01. 51'6 61.OS 6S'8 69°S 65'9 -0°9 +1'1. -0°9 +1"1 +0'9 +I'Z 5 73'9 5°'7 64-' I 69"6 7°'9 66'3 +0"8 +0'3 +0'4- +1'9 +1.'0 +1°6

6 76°1. 58'0 66,1. 7°'3 75'1. 63'S -0,8 +.0'5 -0'4- -1'3 +0'9 +1'1 6 7701 57°1. 67'2 71,6 75°5 63'7 +0'1 -0'3 +0,6 0'0 +1'1. +1'0

7 79°1. 56'+ 69°9 76'4- 74-'S 66'9 -0'9 +1,6 +0'1. -0'1. +°°3 +1'1. 7 79'7 55'8 69'8 77'4- 75"516671-004 +1'0 +0'1 +o'S +1°0 +1°0

S 77'3 5Soz 67'7 7+'8 75'9 67'6 -1'5 +1"5 -0"6 +0'1 0'0 +0'4- 8 SO'I 57'5 69'5 75'S

70~t6:9:: :::
+0'8 +1'1. +1'1 +1.'9 -0°3

9 7S'z 56'1. '" '" '" .. , 1- 103 0'0 ", ' .. '" '" 9 SIOO 55'5 -°7 '" .. , "" '"

6+,6
i

10 73'4- 59'1. 69'S 71'3 64-'4- -1,6 0'0 -0'1. +0'1 -0,6 +'0'1. 10 74-'9 5S'7 65'9 71'5 72'8 64-'°1- 0'1 -0'5 +1'1 +1'8 +0"9 -0'1.

II .83'6 59°1 70 '6 79°7 SI"6 7°7 +0'5 0'0 -0'1 -1.'0 -0'1 +1.'8 II 85'6 59'4- 71.'1. 80'5 82'8, 70'91+1.'5 +0'3- + 1°5 -1"1. +1'1 +3"0
I I

IZ 79'9 61.'1. 76'1. 69'5 7+"3 61.'1. -1.°4- +0'1 -1'5 0'0 +0"1. 0'0 IZ 80'8 6 1'4- 79'3 7°'1. 75'41 6109
1

1- I'5-0'7 +1'6 +0'7 +1'3 -0'3

13 73°3 57°8 61.°1. 667 71.'4- 61'1 -1'8 +0'5 -0,6 +0'1 -0'6 +0'1 13 75'1. 57'° 61.'9 67'7 73'5 60'3 +0'1 -0'3 +0'1 + 1'1 +0'5 -0"7
1\

14- 73'7 5°'5 66'0 71.'5 7°'0 6z-z - 1'4- -0'+ +°7 +0'3 -0,6 +0'3 1+ 75'6 50'4- 68"1. 74-'5 71'3 6~'81 +0'5 -0'5 +1."9 +1.'31+ 0'7 -0°1

15 71.0+ 57'8 68'1 68'8 7°'1. 61.'8 -1,6 +0'3 +1'9 +0'3 -1.°8 -0'1 15 7+'5 56'7 68,6 70'6 7°'4- 61.'1. +0'5 -0,8 +1.'+ +1.'1 -1.,6 -0'7

16 76'1 54-'9 .. , .. , '" .. , -0,6 +1.'0 ... ", .. , ", 16 78'0 53'7 '"
,,, ..' .. , 11+1'3 +°08 ... '" ..,

'"

17 78°5 53 '5 73'1 7+'1. 77'3 64-'8 -0,6 +1.'1 +0'3 +0'1. -0'1. + 1'4- 17 79'5 51.'1 73"6 75'4- 78'4- 64-' 5il + 0'4- +0'7 +08 + 1'4- +0'9 +1"1

IS 81"5 5S'3 7+'4- 79'9 79'1 65'9 -0'5 +1'6 +1.'1 +0'1 +0'3 +1.'9 IS 83'4- 57'3 74-' 5 787 79'7 65'3 + 1'4- +0,6 +1.'1. - 1'1 +0"9 +1.°3
I

19 86"S 61"3 76°1 81.'9 86'0 71'3 - 1'3 +1'8 -0,8 - 1"3 +1,6 +1'6 19 88'9 60'6 77'5 83'8 86'4- 7°'5 +0'8 +1'1 +0'6 -0'+ +1.'ol+oos
I

1.0 85'3 61.'1 80°7 85'1 83'5 69'1 -°7 +1.'0 +0'9 +0'1. -0'1 +1'0 20 85'9 61'0 8°'7 84-'9/ 85'9 68'9 -0'1 +0'9 +0'9 0'0 +1."3 +0'8

21 8S'4- 63"4- 72'6 SI'9 S6'9 73'2 -0'1 +1'0 -0'1 -0'3 +1'2 +0'5 21 9°'2 62'9 73'4- 82'9' 89'2 72'7 +1'7 +0'5 +0'7 +0'7 +3"5 0'0
1

22 SI'Z 63'1 64-'1 74-'9 80'1 67'9 -0,6 +0'8 +0'2 +1'0 -0'7 +0'1. 1.1. 81.'6 62'7 63'9 75'1181'4- 61'7 +0'8 +0'4- 0'0 +1'1. +0"6 0'0

1.3 68'0 61"1. .. , .. , '" '" +0'1 +0'3 ", " . '" '" 1.3 67'7 61'0 ... ". ," .. , I-0'2 +0'1 ", , .. ..,
'"

24- 71.'3 57'+ 63'1. 69'5 70°8 65'9 -0'4- 0'0 +0'8 +0'6 -0'1 +0'7 1.4- 72 '6 57°3 63'9 69'8 7 I ,6 66'°
1

-0'1 -0'1 +1"5 +0'9 +0'7 +0'8

25 76'9 56'1 6+'6 69'8 76'3 69'2 - 1'2 +0'9 -0'9 -0'5 - 1'4- -0'1. 25 79'2 54-'8 65'3 72'1178'] 69'0/ + 1'1 -0'4- -0"2 +1'8 +1'0 -0'4-

26
I

67'4-126 SO'4- 61'3 67'7 74-'4- 78°9 67'6 - 1'1 +1'1 -0'9 -0'3 -1'1 +0'4- 81 '8 59'8 68'775'8!80'7 +0'3 -0"4- +0"1 +1'1 +°7 +0'1.

1.7 7I 'I 6°'9 64-'3 69'0 7°'5 62'1 -0'9 +2,6 +0'7 +1'9 +0'3 +0'4- 1.7 71.'2 51'6 65'8 1 68'1' 72'1 61'0: +0'2 -0'7 +2'2 +1"0 +1'9 -0'7

67"1128 75'7 51'1. 63'4- 72'3 74-'9 6S'z -0'5 +2'0 -1'3 +1'8 +°°7 +0'8 28 76'3 50'! 65'6 71'S 76'0 +0'1 +0'9 +0'9 +1'0 +I"S -0'3

29 79'1 53'1. 6606 74-' I 78'0 69'9 -0'9 +1.'] -0'1 -0'6 +o'~ +0'3 29 8I '3 52'4- 67'6 76'S 78'2 69'91 +1'3 +1'9 +0'9 +1'8 +C'S +0'3
I

,

3° S2'5 61'9 +0'3 +°7 , .. 3° 81'9 60'6 ", .. , I .. , .. , r -0'3 -0,6 ,., .. , ", ",
, .. .. , .. , .. , '"

,., , .. ,

I
31 75°O 57°6 68'6 74-'7 73'S 61.'1. +0"1 +1'1 +1,] +1'0 +1'1 +0'4- 31 75'3 56'2 66'7 73'7' 74-,6,61'7 t- o '4-

i
- O'3 -0'2 0'0 +1'9 -0'1----1----1------------1-

+oo;i~~I+009-I+o081+,021~Means 7601157"4,6703 7206 74-'6 65'+ -0'8 +0'9 0'0 0'0 0'0 +0'7 Means 77'4- 560568-2 73"4 7508165"
I i I



(lxxii) READINGS OF THIl:RMOMETERS IN A STEVENSON'S SOREENAND ON THE ROOF OF THB MAGNET HOUSE,

READINGS of DRY-BULB THERMOMETERS in a STEVENSON'S SOREEN and on the ROOF of the MAGNET HousE-Continued"

AUGUSTo

Readings of Thennometers in Stevenson's Excess above readings of Thermometers on ordinaryI
Days of Screen, .. ft. above the ground. stand, .. ft. above the ground. Dayg of
)I:~b, 1----,..--...,------,-----;---11 the

::~~ I~~~~ I 9h INoon.! ISh I 21
h =: Ir:~: I 9h ,I Noon, I ISh I 21h Month,

Readings of Thermometers on tbe Roof of
the Magnet House, 20 ft, above the ground,

MaXI-\ Mini-I 9h \ Noon. I ISh I 21 h
mum. mum.

Excess above readings of ThNmometers on ordinary
atand, .. ft, above the ground,

Maxi· \ Mini· I h INib I hmum, mum, 9 oon. IS 21

S 73'3 57"3 66"6 71.'3 71"5 60'9 -17 0'0 +0'9 +0'6 -1"4 +0'9

ooooo

.,. +o'S -0'+

."" -0"1 +o'J

ooo 0

SO'o 53"8 71"5 78'2 7S'+ 62'9 +0'5 +0'3 +0"1. +1'7 +0"5 +o'S

7S'4- 53'0 73'0 76'0 7S'o 65'0 +0'3 +0'9 +1'3 +07 +1'1 0"0

80'0 60'0 71'5 77'5 76'4- 6+'3 +0'4 +1'0 +0"7 -0'1 +1.'8 +0'3

7S'I 61"5 7°'3 76"6 7S'I 61.'6 +0'9 +0'3 0'0 -0'1. +1"+ 0'0

SI'2 59'3 71'S 79'0 SO'2 6+'5 +1'+ +0'2 +0'1 +1'5 +1'5 0"0

7+'6 61" 5 ...

7°'9 59'5 .. ,

d

I

3

4

5

6

1.

7

8 73'8 57'1. 6S'I 72'S 72"9 60'1 -1'2 -0'1 +z·+ +o'S 0'0 +0'1

9 1767 54-'9,61'2 73'4- 76'1 60'0 +0"7 -0'5 +o'S +07 +0"9 -0'1.
I

10 176'8 52'8 67'4- 73'4- 73'8 59'8 +0'4 +0'3 -1'4 +I'S -0'5 0"0

II 1 72"S 51'S 62'17 1 '772'8 5S'0 -2'0 +0'3 0'0 +1'6 +17 -0"2

u i 75"3 52°4- 67'S 7I '5 ]1'7 59'+ +0"2 +0'2 +0'5 +0'7 -1 00 + 0°7

'3 17+7'3"5 +0', 0'0 .

oo

••• ! .. "

oo

'"' -1'1 +0'8

oo

78'5 5+'9 73°O 76'0 77"5 65'1.1+ 0'4- +1."8 )+1'3 +07 +0"6 +ooz

79'1 60'1 71'3 78'3 75'064-'8
1
-0'5 +1"1 +0'5 +07 +1"4- +0"8

I

767 6 I7 697 76'0 76'7 61. '9! -0'5 +0"5 -0'6 -0'8 0'0 +0'3
. 1

79'9
1

'9'3 7'" 77"8 78'8 64-'8 ]+0'[ +0'' +0'8 +0'3 +0" +0'3

73'0,61. 'I l-o'S +0"1. '" "'"
I

75'9 56'1 60'6: 73'3 75'1. 60'5 -0"1 +07 +0'1. +0'6 0'0 I +0'3

76'0 )3" 687173" 73"5 60'3 -0'4- +07 -0'[ + ['9 -0'8 1+0"

74-'4- 51. 'S 64-"67 1'97 1 '8 59'6 -0'4- +1'6 +1."5 +I'S +07 +1"4

74'1. 53'9 67"S 71.'1 71'1 60'1 -0"9 +1'7 +o'S +1'3 -1,6 +1'4

7+'5 54-'9 .. ,

d

I

3

1.

5

6

7

9

II

10

IZ

14- 74-'9 57"1 65'S 71."5 74'5 61."6 -1"9 +1'0 -1"0 -0'4 +0'6 +0'4 14- 767 56'1. 66·6 73'9 76'S 62'1. -0'1 +0'1 +0'1 +1'0 +1.'6 0'0

" 88'81,9'°
1

7,'.1 84-'8 88'. 68'3,1-,·. + ... 1+ [', -0" +0'' +0,8 " 19°'4- ,8'[ 7,'9 87"0 89'7 67"9 +0'4- +0" + •.• +.'0 +'7 +0'4- '

16 77"1.161'5166'1 7z'S 75'9/66'9 -1'3 +2'1.1_°'1 +1'1 -0'2:-0'6 16 1 79'3 60'S 65'9 72'5 7S'8 66'1 +o'S +1'5 -0'3 +o'S +1.'7 -1'4-I I I I

'7 73"81 ,6'(16)"1/7°'[ 7"9i 66'8 -I"Z 0'0 -0', -07 -0'9 +00' [7 17+7 5+'6 66'0 70', 73'9 66', -0'3 -I") +07 -0'3 +0" -0"

,8 70'61 ,7"4-' 66',! 7°'0 687! 67"9 - ['9 +0" -0" +°0, -003 -0'3 [8 17"° ,6,6 68'[ 7°'3 7o'0 67"8 -00, -0'6 + 1"4- +0'8 + 1"0 -0'4-
i ' : I

'9 1 7"3; 6['1 i 6;'8
1
69'9 69'8 67'6 -.'8 +0', -0'[ -0'7 +0'. 0'0 [9 73'6 60'5 66'4- 7°7 69'7 67'°1

- ['5 -0'[ +0'5 +0" +0" -0·6

1.0 74-'61' 60'3 .,. j .,. ! ", •• , -1"9 +0'3 "0 "', ... ..0 .0 73'8 59'4- '" '" ... '" -'7 -0'6 ... '" ... .,.

1. I 73'9/ 51'1 63'S! 70'1: 73'+ 57'7 +0"6 +1'1 +0'+ + 1'4- + 1"1 + 1'0 1.1 73'0 51'2 63'° 67'9 72'7 56°7 -0'3 + 1'2 -0'4 -o'S +0'4 0'0

ZZ 75'[\50" 66091

1

' 70', 73'5,,59'4- -0'3 +3'0 +1'1 +1'0 -O'S +O"S 22 75'6 +S'3 65'+ 73'0 72"9 5S"7 +0'1. +1"1 -0'+ -0'3 -1'+ +0'1

'3 78'4-\ 5P\ 68'4-
1

77'9, 76'° 6['6 -0'6 +['4- -0'4- +07 -0'5 +0'[ '3 78'9 53'7 687 77'0 76'8 61"Z -0" -0'[ -0'[ -0" +0'3 -0'3

2+ 83'+159'0171'6181.'980"064-'7 -1'5 +1'1., 0'0 -1'8 -0"1 +O'S 2+ 83'5 56'S 72'+ S2'9 SO'8 63'S ';"'1'4 -1"0 +0"8 _I"S +0'7 -0'1

• 5 88'4- 58,.1 79'8; 86'9 8,'8
1
67'8, -0'9 + ['9 -0'8 -1"3 -0'8 +0'3 ., 88', ,67 8'01 87'° 8604- 67" -0'8 +0'4- +0'5 -I'Z -0" -0'3

.6 80'3 ,8'4- 7[ '9' 78'0' 79'8 65'7li+o'[ +3"0 + "4-'+ 1'0 + ['0 + 1'5 .6 79'8 57" 69'9 76'9 79'4- 657 -0'4- + [,8 +0'4- -0" +0·6 + ",

1.7 SZ'36o·9 .. , ... "0' ." 11-1'9 +4'1. I 47 S3·4 590
'" ".. "." "" -1'0 +0'7 ,.. .., ",. "..

• 8 7+'5 ,8'4- 67'3 61'5' 6. '8 ,8)+0', +:'4- ;~:71;:·,. -'~:4- ;~:7 :8 7+': '7": 68'8 ~~:7 63'7 ,8'z +0'3 -0'4- + •.• + "4- +0', +0''

'9 67'9,3'3 64-'81667' 6% '9 63"' 1-,0" + ,'[ -0'9 i-O,g -0', -0" '9 69" "'3 66" 67.7 63'4- 63'3 +0'[ +0'[ +0', +0
0
' 0'0 0'0

30 74-" 6o" 6,'6 7%'% 7,,%16. 71+0" 0'0 + 1'1 1+ I") +07 i 0'0 30 7,.. ,9'4- 66'7 7[,6 7", 6"4- + [.[ -0'7 +'0' +0'9 +"0 -0'3

3[ 69'8 Sf') 6,": 6871 66'31 6[ '01-"9 0'0 - 0'% 1-0'8 -0'4- I 0'0 3[ 7"%,3" 66'4- 70" 68'0 607 -0'5 - ['0 + ['0 +°7 + "3 -~'3

~1;:;~68;'-;:;:::;:r~~I6;'i=-;;:S+;I-I-:;;4--I~=;'-'MMeans 77'0 ,6'% 6g" 7+', 75" 6Z'8 -0'[ +0" +0,6 +0', +0'8~



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899, (lxxiii)' ,

,~-----------------------------------------------I

READJNGS of DRy-BULB THERMOMETERS in a STEVENSON'S SCREEN and on the ROOF of the MAGNET HousE-continued,

SEPTEMBER,

Readings of Thermometers in Stevenson's Excess above readings of Thermometers on ordinarr Readings of Thermometers on the Roof of Excess above readings of Tbermometers on ordinary
Days of Screen, 4 ft. abOve the ground, stand, 4 ft. above the ground, Daye of the }lagnet House, 20 ft. abOve the ground, stand, 4 ft, above the ground,

M:~11' 1-~I~---;---;----;-,-.---II----------:-----1the

=~~t =~~-,I. 9h INoon, I· ISh I 2I
h :~~: I~1~~: I 9h INoon, I I5h I 2Ih )lont~, ~~~~:: ~~~: I 9h INoon,/ ISh I 2I

h :~~: I~~~~~: I 9
h

Il'OOn. I ISh I 21°

6 71'762'] 73'176'570'06;'] -J'O +2'4- +0'5 -1'1 -0'2 +o'z

7 71'4 63'163'6 65'1\ 69'~ 6371- 07 +0'2 -0'5 -0'6 -0'6 +0'3

8 74-'3 59'3 66'8 7 1 7!73'5 64'2 +0'4 +1'1 +0'3 -0'2 +0'2 +0'4

9 68'1 53'8161'066'8 66'J 60) -0'2 -0'5 +1'8 +0'9 +0'9 +0'1

'0 637 5"41... ... ".. ···1-°'3 +"4 ... ... "'" ...

11 65'1 4-3'9 1 53'8 59'2 63'1 64-'21 -0'3 +] 7 +0'] .- 0'4 -0'7 0'0

.. 68'5 55·,159'86,'6 68'3 55"! -0'5 +"0 +0" -,'0 +0'9 +"0
I

'3 69" 47"' 60" 64"0 69" 6. '61-"0 + I"7 -0" 0'0 +0'3 + 0'9

J4- 66'8 577 59'3 62'9 66'8, 59'8'1 -0'5 +0'2 -0'4 -0'4- +0'5 1'1
t

15 67'7 48'0 58'665'3 67'0 59'9! -1'4 +1'8 +1'0 -0'4 -17 0'0
I

]6, 62'8 54'5 58'962'1 55:5 56'5:- 0 '1 +0'3 -0'8 +1'1 +0'1 +0'6

0'0 -0'2 + 1'7 -0'2 -0'4

-0'1 -0'2 +0'8 -0'9 -0,6

0'0 -0'3 -0'2 -0'5,-0'5

I
-0'3 -0'5' 0'0 0'0 0'0

0'0

,,' -1'2 +2'0

,,, -0'6 -0'3

.. ' -] '3 +0'2

75'4 49'9 .. ,

79'4- 53'2 69'8 78'3 78'7 6+:4 +1'] +2'8 -0'9 +0'8 -0'3 +2'Z

87'2 58'3 72'5 86'6 85'°7:2'0 -0'] +2') +0'6 -0'3 +0'3 +I'Z

61'z 43'2 53'2 59'8 57'8 51 '8

67'7 5°'3 ,..

61'3 45'0 '"

63'4- 52'1 56'5 60'8 62'8, 55'°
1

-07

63" 53"5 55"' 60'9 61"5! 56'3' -"0

6o" 49'3 53'2 56 '91 57) 507 -0'6
I

6""6 43'3 51'8 57'9 64'3 1 537 -0'6

60'150 '9 537 56'6 57'8 51'1 -0'4

d

I

2

3

4

5

22

20

21

28

17

18

",10 0 d 0 ° 0
1 °1 000 ,,101°1 °1"

72'8 55'1 62'9 69'4 69'8 61"4 -07 -o'} +0'4 +0'9 0'0 -0'1 I 73"554'164'11687171'0'61'0 0'0 -1'11+1'6 +0'2 +1'2 -0'5

-0'7 I
I.. + 1'1 I I71'155'8 62 7 67'9 67"8 58'2 --1'2 0'0 +0'3 -0'6 -0'3 +0'6 2 71'8 55'1 63'; 69 'oi 68 '4 57'3 -0'5 i, +0'5 +0'3

1

- 0 '3

3 76'5 48'3 .. , .. ,! .. , '" -0'1 +0'41 '" ". I
+ 79"5 5'"' 7°"9 7771 79"' 6;"9 + I"' + ,"8 +0" +0" +"~"., +"~7
5 87"5 57"4747 85"9' 847 7'"8 +0'' +n +,'8 -'"0 o.J+.-o

6 78'2 627 727 77'0172'2 65'0 -0'5 + 2'4 +0'1 1- 0,6 + 1'4 +0'1

7 74'062'] 6.fo 66'1171'8163'5 +1'9 -0'2 -0'11+0'4 +1'''' +0'1
I

8 737 58'6167'1 71'1)73"4 64'1,- 0'2 1+0'4 +o'6!-:- 0'8 +0'11+ 0 '3
1 1

9 67"9 54'4 597 67"2 66'2 59'9 -0'4 +0'1 +0'5 + 1'3 + 1'0 -0'5

10 64'0 49'5 ." '" '" .. , I 0'0 -0'5 ... : '"
, I

1] 65'5 42 'I 547 60'1 64-'d 63'6 +0'1 -0'1 + 1'0 +0'5 +0'2 - 0'6

12 68'4 53'6 597: 63'3 68'4' 5371-0'6 +0"5 0'01- 0'3 +"0 +0'6

'3 7'"0 46'5 6') 647 70'4,6"9 -0" + 1"1 + '"0,+0'7 + "61+'"
I j I I

'4 67"'1 57"9 6o", 64" 66'8 58'°1 - 0" +0'4 +0"41+°'8 +°'51-07

15 68'8 46'4 58'5 65'3j68'8 59'9 1 -0'3 +0'2 +0'9 1
-

0 '4- +0'1 0'0

,6 6n 53"6 597 6,'8 55) 5nl +0'6 -0'6 0'01+ I"8 0'0 -0'4

'7 69" 49" """ ... ... """1
1

+ 0"1- 0 '9 .. ,

18 637 5] '2 567 60'21 63"2 54'8 -0'4 -1'0 I 0'0 +0'2 -0'5 -0'8

'9 63"6 53"' 55'8 61"7' 6"5 56-" -0'51-0'3 +0'3 +0'6 +0'5 '-07

\ I ' I· I20 59'6 4-8'0 53'9 57'5 577 50 '2' - 1'1 - 1'6 +0'2 +0'6 +0'3 -0'5
I I I

21 66'243'4'52'858'1]65'253'81'+1'0 +0'1 +0'5 +1'0 +1'5 +0'6
I ,

I ' .

22, 59'8 50'Ii 54-'Z 56'9158'2 51'O! -07 -0'8 0'0 + 1'0 +0'9 -0'3

23 61'5 4-1'5155'1597! 58'2 51'41
1 +0'3 +1'6 +0'2 -0'8

'4 6,'8 44·,1."" ".. !... ... '-0" =::: 1+.::

7

...

66'0 51:0 56'1 61'8 64-'3 58'21-0'9 +0'3 -0'5 +0'5 0'0 -0'6 25 67'31 5°'3 567 62'2 65'0 58'2 +0'4 -0'4 +0'1 +0'9 +07 -0'6
I

6z'8 49'0 56'3 62'2 61'3 527 -0'3 0'0 -2'41+0'4 0'0 -0'1 26 63"'147'8 58'2 61'9 61 '6 52'4-1 0'0 -1'2 -0'5 +0'1 +0'3 -0'4

59'9 4S'0 5n 57"8 58'5 49'9 -0'6 -0'4 -0'6 +0" 0'0 -0" '7 59'9 46'8 53"6 58'6 58'8 49"01_ 0'6 - ,'6 -0'5 + "0 +0'3 -,.,

5S'6 40'4 477 5n 5s-. 44'91-0'5 -0', -"0 -0" +0'5 +0" .8 59'5 39'0 487 5n, 59'5 43'8 +0'41-"6 0'0 +0'8 + ,'8 -0'9

56'6 39'948'0 54'6 5"0 5'"51-"4 +"S -07 +0" -0" -0'3 '9 57'4 38'3 49'5 55"7' 5'" 51"2 -0·6!+,.. +0'8 +1"3 0'01"':0'6

30 51'1 46'1 +1'5 557 54-'2 47'91-0'7 -0'1 -0'6 + 1'3 -0'2 +0'4 30 58'345'3 4-1'9 55'4 54-'9 47'9 +0'5 -0'9 -o'z + 1'0 +0'5 +0'4-

...--,,_ _1_-_
1

-, 1 __-------

1---:,---\--\---------
Means 66'sI5'" 58'3 63"7 64'6 57'4!-0'6 +07 -0', +0" 0'0 +0'3 Means 67'4 50" 59'0 64,,1 65'~ 57"0: 0'0 i-o" +0'5 +0'5 +0'61 0'0

GREENWICH MAGNE'fICAL AND ME'fEOROLOGlCAL OBSERVATIONS, 1899, K



(lxxiv) READIXGS OF THERMOMETERS IN A STEVENSON'S, SCREEN AND ON THE, ROOF OF THE l\IAGNET HoeSE,

READINGS of DHy-BuLB THEKMOMETERS ill a STEVENSON'S SCREEN, and 011 the ROO.F of the MAGNET HOUSE-continued,

OCTOBmR.

oo

Ex~es&A.ove,l'eaQil1iJlIDflrbel'ID<ltJIIe.tel'l on ordinary: ,;
sta!llli~ +.f.t, above, ibe',lIl"Ound,

h I h :\Iuxi· I Mini· I
15 21 I mum. mum,MaXi-I Mini· I

mum, mum,

Reallinpof Thermometers on the. ,Roof of
the Mag.net HOUie, 20 ft. above the ground.

60'0 4-2"3 5°'8 59'2 587 4-5'9 0'0,-0'7 +°'6 1 +0'2 +0'9 + 1'2

62'4 37'0; 46'0 60'7 60'0 4-7'0 +0'2 '+0'3 +0'8 0'0 +0,6 -0'2

58'5 37'°1 42'4 51"7 57'2 H'01+0'21 0'0 _0'3

1

-
0" +0'3 -1'0

58'937'6
1

140'6 +9'7 57'2 4-5'0,-1'°
1

-0'5 +0'+ 0'0 +0"2 +0'1
I '

1+6'7 +2'1 +2"8 ++'2 45'0 4-3'5 +0'4 +0-1 +0'1 0'0 0'0 +0'1

d

5

3

7

4-

o 01 0
0 0 0\ 0 1

0
62'5 f3'2 .. , ,.. .., ''', -0'5 ,-0'2 ,..

'I· 1 I
56'9 4-5'5152'1 50'7151'8 47'1

1

-0'2,'-1'6 +0'4- 0'0 +0'1 0'0

63'4 f o'6i 55'0 58'8 61'5 55'51 +0'4- -2'0 +0'4- +0'3 0'0 +0'7
i I' I

57'3 4ni 50"9 51'4i 51"2 48'511-0'3 -0'8 -C'5 0'0 +0'31- 0'2

51 '8,46'41497 5.'2 5I7 48)1-°'6 -0'4 0'0 0'0 -0'2 -0'4

6· 54'614-2"1 f8'8, 54'6 52'3 46"7 +0,6 -0'3 -0'1 +1'5 -0'4 o·o'c

54'6i 35'141'0 53"7 54'4'45'2 -0'2 +2'6 +1'1 -0'+ +0"3 +3'1 t"

60'31 32'°
1

". '" :" '" 1+0" +0·8 ,.. .', '" .".

59'9 1 35'4-! 47'3 57'7 589143'6il+o'f + I '8 + 1'7,+0'7 +0'7 + 1'9

607133'2 44'3 58"2 60'5 47"7,1+0'2 1+0'5 +0'1 +1'1 +0'8 + 3'8

64,,136'°' H'5 60'9 63"0 50'411+ 1'2 +0'5 +0'7 +0'6 +0'7 + 1'5 "

63'4'4-7'3 54'7 58'9 63'0 49 '81:+ 0'5 +1'5 +0'5 +0'9 +1'1 +o'J

52'5139'5 46'0 5°'0 52"5 43"5 '-07 -1'9 -0'2 +0'3 1+ 0'. -0'3

52 '51347 4.'0 51'8 5
"

2 4 ' )-0'9 - 1'2 +0'71+0'3 1+0'5 -O'Z ,
I I

54,'2! 38'0 '" .. , .. ' ,.. !+O'7 -1"0 .. ,
I

56'6 39'8 +7'9 55'7 55'+ 47'4 11 + 0'3 -0'9 +0'9 +0'9 +0'9 -1'7

9

8

II

10

+0'11+ 0';

-o'6 1 +c'6

+0'31+0'2

-O'3! 0'0

Readings f)f Thel:mometers in&tev6llSon's Excess above readin~s of Thermometers on ordinary
Days of S~reen, 4 ft. above the ground, stand, +ft, above the ,g1'Ound, Days of

the ------------_1 the

Month, MaXi-II Mini-\ --Ii j Noon, I I5h I 21h Maxi· I Mini· I h I""T I h I h •Month.mum. mum, 'r mum, mum..' 9· J.,oon, 15 21

: :6z~01 «~61,,: I,,: ! ,,: I: 1_ ."01+ ."Z I.: I .: 1 ,.:

I i I:,
2 5S'I 47'3: 51'8, 50'6 51'8 f7'6,+I'O +0'2+0'1 i-o'l

3 62 4-2'21153'6,,' 58'61 60'9..,,55"4,'-0'4- !-O'4- 1- 1'0 1

1+ 0"

4 5n' 487: 5.'8' 51'61 5n ! 48}-0'Z !+O'Z l+o'41+ 0'Z

5 5z-zi 4TI 149'6: 5·'0 5"6149,,:1 -0'2[+0'3 i- 0'1 1:- 0'2

6 1 53'5! 43) 48'5' 52'9 5Z 'l4-7):-O'5 +071-0'4 -0'2 -0'4- +0'4-
! ' 1,1 I
I I i 'I

7 56'9: 35'3; 4-0'7 54-'6, 54-'8 4-4-'4!'+2'1 +2'8/+0'8 +0'5 +07 +2'3

6o ' 1 33 'I! i I . 'I '+' i I
8 0; ,," i '" ! .. , i .. , 11- 0

2 1 91 '" I ,.. ,.. I

9 59'9 36'8:4-4-'3'58'5;58'8:+3'61'+O'41+3'2!-I'3 +1'5 +0'6:+1'9
i I I I II I I

10 60'f35'1,[4-3'ol.5 8 '4- 1 59'9
1

4-7'71
1

',-o'II',+2'4- -1'2 +1'3 +°'21
1

+ 3'8
! I ! !

, ' i ! I I

II 62'936'5;4276I'2!62'250'5' o'oi+I'o -1'1 +0'9 -o'li+I'6
Ii: ! I I

12 02'047'1' 53'3 58'061'9.50'°'1- 0'91+1'3 -0'9 0'0 0'01+0'3
, , , 'i I ,

13 53'1 4- 1'3 4-5'8, 49'815 2'5 44'1[-0'1 [-0'1 -0'4 +0'1 +0'11+ 0'3 13

14- 53'6 36'3: 40 '15 2) 5°7 42'°'1+°'2 +0'+ -0'2 +1'2 0'0 +0'4 14-
i [I
I I

15 53'2 39'S .. , , .. I'" .. , .-0'3 +0'8 ,.,

16 55'8 4- 1'3,4-6'3 55'8i 53'2 47'9 -0'5 +0'6 -07 +1'0 -1'3 -1'2 16
:

17 60'0 43'l
i
+8'5 59'9'5 8'2,4-6"4 0'0 +0'1 -17 +0'9 +0'4-+17 17

18 62'1 37'5
1

4-4-'8 61'0:59'8; +8'1 -0'1 +0'8 -0'4 +0'3 +0'41+0'9 18

'9 57'613T4, 4 ,'8 53'8: 56'81 H'6 -071+0'4 -0'9 +2'0 -0'. 1-0'4 '9

20 58'+ 38'2! 4°'3 5°'8:,. 567
1
.

1
+6'2 - 1'51+ 0'1 +0'1 + 1'1 -0'31+ 1'3 20

I I \ '
ZI 4-8'1 +2'3 +3'3 +4'6; +5'41 +3'+1 + 1'8 +0'3 +0'6 +0'4- +0'+ I 0'0 21

! I j'

2Z 46 '.1 417 ", "'1'" I ,.. -0'8 +0'4 '" ", ',.. '" 22 46'2 41"2 ,,' '" '" ." -0'7 -0'1 '" ", '" ".

Z3 54'3138'3 H'3 52'3, 54"1150"9 -0'5 +. '0 -0'2 - 1'1 -0'41+0'2 23 54'5 38'1 H'9 53'. 54"4 5°'9 -0'3 +0'8 +0'4 -0'3 -0-. +O'Z

24 5T81 «'9146'9 52'6156'8151'41_°'41+ '7 :-0'1 - 1'0 +0,,1-°" 24 57'8 «'4 46'9 52'31 56'6 5"3 -0'4 +1'2 -0'1 -1'3 -0'1 -o'z ,.

25 6o'. 46,,149'3 57'S' 58'4' 5
"

0 0'°1+0'6 -0'5 -07 +0'51+0'8 25 60"7 45"6 49'9 57'6 59'0 ;J'+ +0'6 +0'1 +0'1 -0.'6 +lel +1'%

26 57'5 49'0 52'9 57'5 5+'8 54-'8 -0'5 + 1'3 -0'1 0'0 -0'1 1+0'3 26 58'1 +8'3 53'+ 58'1 55'1 54'7 +oel +0"6 +0'+ +0'6 +0'2 +0'%
I I

27 60'2154-'4- 57'6 58'8 59'8 59'3 -°'31-°'1 -0'1 -0'2 -0'6 1 - 0 '5 27 59'9 54-"4 57"7 59'1 59'9 59'5 -0,6 -0'1 ,0"0 +0'1 -0'5 -0';
I I I

28 627151'3.58'° 62'4 6,'8 52'5 -0'91-0'2 -07 +0'2 +0'11-0'4 28 162'8 5o'8 58'. 6z'6' 6z'I' 52'5 -0'8~ -0'7 -0,6 +0'4 +0'4 -0'4 .

29 60'61 51 '1 .. , .. ' '" '" -0'4- 0'0 ,., ,.. .., I '" 29 60'6 5°'+ '" ,.. .., ,.. -0'+ -0'7 .. , .. , '" e"

30 58'+!+5'3 48'3 +7'+;+9'8 +5'8
i
+O'3 0'0 +1'0 +0'6 +0'41+0'1 30 57'9 +4'1 +7'5 +7'% +9'5 +5'2,-0'2 -1'% +0'2 +0'+ +0'1 -0'5

31 ,5571"""9467 5n! 54"2 47"2
1
+ 07_ -0'3 -0'9 +1"2 -0'31+0 '4 31 : 55'0! 39'047'6 54"0154"5 46'9:~':::_~ +0'8_~_~.

~157"5i 4"5 47"5 5n! 557148'5Ii-o,. 1+07T=~:;:-;;:-;-;;:i+;;:6Ir;r.;;;;;I~;:614.'6148"154"7156.0148'2i-0"1-
0
"1+

0
'3 +0'21+

0
'3 +0'3



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (1xxv)

RBADINGS of DRy-BuLB Tfil£RMOMiEllERSill a STEVENSOl~'S :SCREID~ and <on the ROOF of the MAGNEr HOUSE-continued.

NOVEMBBR.

.Excess above readings of Thermometers on ordinary
stand, 4 ft. al;)ove the ground.

'Readings' 6f 'Thm.'mometerw in Stevenson's
'8creen,4 ft,'l&boYe the 'ground.

Readin~s of ThermometeTS on the Roof of I Excess above readings of Tbermometet'S'on ordinary
Days of the .Magnet House, 20 ft. above the ground. stand, '4 ft. above the ground•

----;--~--:----;---,--II---:--------:------,------I the I
. Maxi-! MiIli-1 .,ill ~WOOJl.I' J.5h I ~Ih Maxi. I' Mini· I h INih I 2Ih Month. )Iaxi-I Mini- '\ h I~T 0 I .h I h )[axi· I Mini. I h INoon I h I hmum. mum. 'f I mum. mum. 9 ,OOD. 15 mum. I mum. 9 ~'o n. I;) 21 mum. mum. 9 ' IS 2I

Days of
Ute

Month,

... +0'7 -07.5 2'9 +4-'3 ,..

d

I

2

7

8

9

If

10

n

15

20

1'3'

26

18

16

21

5;'8 f'~3 f9"'S 55"'S 54"'2 ;o~J -;'. +2"'3 - '"'4-!-;" :0 +;" : ;7"2
1 ~,~ 3 ; I") ;;"')1 54"'91 50:J~0~' + '"'J +o',;! :0 +;7 +;,,_

61'5 50 ·0 r"S'1 59.0 60'5 58'1.1
:, -0'3 I I Ii':J I +0·6 -0·1 1-0'4 -0'3 +0'1 2 61'5 49'3 58.3159'6160.9 57"9';-0'3 -0'1 +0'1 +0'2 +0·1 -0'1

3 58'3 50·1 55.1 57'8 57'8 50'5 -0'7 -0·6-0'7 +0'1 -0·2 -0'2 3 58.5 49'3 55) 57'8157"9 5°'4-1-0'5 - 1'+ -0'1 +0·1 -0'1 -0·3

4- ! 6'7 f S7 59'3 6l'2 60'S 59'S -0'3 -0" -0'; 1-0'4- -0', 0'0 f 6"7
1

~S" 59'5! 6'7! 60'9\ 59'S' -0:3 -0'7 -0'3 +0" 0'0 0'0

5 61'25 1•1 ,.. \+1.0 +0'1 I"· ,., 5 60'5'5 1.2 1 i'" I·" +03 +0'2 .

6 5T' 46'S 4S'S 50-6 51" 41'1, +0'9 +2"0 -0" -0'4- -0" +"3 6 ;"8 45'2 4S7: 50'7! ;0'SI4-6'9 -o'f +0'4- -0'2 -0'3- 0 '4 +2'1

5'5'8 H"2 50') ,\4-'9 5"7 53'5 -o'S +n -"3 0'0 +0" +0" 7 • 156'0 fl'2 527~ ;;,;15"°

1

53.5 -0'6 +2·5 +0'5 +0·4 +0·4 +0·1

56'4- '4-S'9 5°'2\4-'5154-'3 5°'9 +, ,6 -o'f -07'+0'6 -0'4- i-o'4- S 56'0 fS'4-' ;0';' ; 1'81147150'9 + 1'2 -0'9 -0'4- +0'9 0'0 -0'4
I ill I I I I I

55'7 4-6'5 f 87 53'9
j
5,'6 fT4- +o,S -0" -0'5 1+0'4- -0'2 +07 9 55'5,4-5'2 4-9'2

1

;3'5 527 4-7'31 +0'6 - q 0'0 0'0 -0" +0'6

59'0 fT' 56'6 59'°1 51'2 4-9'2 -0'5 + "0 -0'2 !-0" -0'; +0'2 '0 59'4-1 ~T.l5ToI59'4- 57'5 4-9'41- 0" 1+ "0 +0'2 +0'3 -0'2 +0'4

56'2 f3'5 49'3 14'8 55'3 f6'5 0'0 0'0 -0'91+0" -0'2 0'0 II 5;'S! 4- 2'4-14-9'9, H'S 557 4-6'51-°'4-1-", -0'3 +0" +0'2 0'0

W5 fl'3 '" ",' '" ",1-°'2 -I'I ,,' I '" '" '" 12 ;2+... '" '", '" ",I-O'41-!'3 '"

55~1 4-4.0 4-1'15 I '7 53'0 4-9.21 +0'2 -0'8 ..... 0.31 0·0 +0·5 + 1'0 13 54-'7',.44'1
1

+7"2 52'0 53.2 49.+11- 0'2 -0/7 -0'2 +0'3 +0'7 + 1·2
I . , il

5TI +2·4- 48'8 52'2 50·6 43"5 -0·4 +0'6 +0'1 -07 -0·1 + 1·6 14 53"2 42 •6: 49'5 53'0 51'1 43'8 1 -0'3 +0'8 +0·8 +0·1 +0·4- + I '9

5°'4 35.8 38.9 49'0 49'3 4-8~911 +0·1 -0'5 +0'2 + 1·4 -0·4 0·0 15 49'8; 35'9: 38.9 49·4 49'6 48.9 -0·5 -0·4 +0'2 + 1"8 -0·1 0'0

4-9·9 41"3 44-·9 4-8.3 49'7 43'2 -0'3 +0·1 -0'61-0·4 0'0 +0·2 16 49·9: 40'3
1

45"0 49'21 49 .9 42.3 -03 -0·9 -0·5 +0·5 +0·2 -07

50" fO" H'S f9" f9" 4-2) -0'2 +0'6 -0" -0'6 -0" +o'S '7 50'6
i
39'S' H'9 ;0,,1 f9'5 4,'6 +0'3 +0'3 0'0 +o'f +0'3 +0'4

ill I
4-6'3 35.6 4-°'3 4-3"4-! 4-5·9 43'8' -07 +0'3 +0·3;-0·11-0·3 -0'3 18 46'0,35. 1 +C)'Z 43"8146'0 4-37 -1'0 -0·2 +0·2 +0'3 -0'2 -0·4

I

, I I
+6'" 39'9 ", '" ", ",. +0'. +o'S '" ,,' ,,' '" '9 f 6'oi 39'°

1

'" '" '" ,,' -0'3 -0', '" '" ", '"

+8~6~ 34'8 41"9 46'4'48"'5 46'0 -0,6 -1·0 -0'3 -0·1 -0'4 0·0 20 +8'7' 34.6141.9146'5 487 45.8 -0'5 - 1·2 -0·3 0·0 -0·2 -0·2

f6" 3"S 3f'6 43'0' H'o H'01-0'2 + "0 + 2'2 +0'2 ,-0'3 -0'2 2' 4-6'3133'° 35.) f3'5 H) 4-4-'2 0'0 +, '2/+2 '8 +07 +0-' 0'0

50'+f"7 f77 f9'4- f9'S fS'fl+0'7 - 1'4 -0'1 -0'3 +0'2 +O'f 2Z 4-974n 4-8'0 4-974-971 fS'6 0'0 -0,s,l+o.2 0·0 +0·1 +0·6
I I

50'1
1
4-4'2 46.3 48'8 49'6 47'6 0'0 -0'1 -0·4- +0'1 -0·2 -0'4- 23 4-9'714-47 46'5 49.0 497 4-7"5 -0·4- +0·4 i-o'2 +0'3 -0·1 -0·5

51'.6 H" f8'0 49'9 50" 49,,1 + "0 - I'I -07 0'0 -0'5 -o'f 2f 5°'4- H'31fS'3 50" 5°'4,49'2 -0', - "0 -o'f +0" '-0" -0'3

5"2 f6'2 4S'4- 5°'5 5'" 49,,1 +0'2 -0'6 -0'2 -0,.1-0'3 +0" '5 5"9 f6'4- 4-8'5 5"0 5' 714-9) -0" -0'4 -0" +0'3 +0'2 +0"
I i

26 52'5 44·4... ,.. ... ! ... i +0'3 -0·6 ...

r

i I
~7 54'3 '4-4-'2 4-9.3 1 .5 2.5 53"6 51.2 -0'1 -0·9 -0·3 -0·2 -0·1 -0·2 27 54.1 44.3 49'4- 53.0 53·7,' 51.2 -0·3 -0'8 -0·2 +0·3 0'0 -O'~

z8 5'3'9 4-4-·5 4-6'8'-51'5 51.945.6 +0·9 -1~4- -0·1 -0'2 +0·'2 -0·3 28 153·3 4-4.2 46.8 51'8 51.914-5.4 1 +0'3 -17 -0·1 +0'. +0·2 -0·5

3-9 +9'1 38'+ 40·5 48.4 487 4-°.9 +0'1 +1'9 -0·1 +0'4 0'0 +4·4 29 4-8'9 38'9 40'8 48'8 48) 40.91-0.1 +2'4- +0·2, +0-8 +0'2, + •.•

30 +6'0 '3'" 33'6 19'6 f3'0 4-5'3 +0'3 +. '• .+07 -0', 0'0 -o'f 30 4-5'6 3°'9 14'0 4°'0 4-3-01 4-5'6 -0" +"0 + '" +0" 0-0 -0"
_ _ 1 - .---- -_- - --

1

- • --1---

~!IIeans 5312 '!-Z'9 f7'3 5"f 517 4S"' +0'. +0"1-0'2 0'0 -0" +°'411Means 5.'9 f2'6 f7'6 5"7 5"9 fS" -0" -0,,1+°" +0'3 +0" +0'3;



(lxxvi) READINGS OF THERMOMETERS IN A STEVENSON'S SCHEEN AND ON THE ROOF OF THE MAGNET HOUSE,

READINGS of DRy-BuLB THERMOMETERS in a HTEVENSON'S SCREE~ and on the, ROOF of the MAGNET HOUSE-concluded,

DECEMBER,

30 48'9 39'04-4-'8 4-7'1 4-3'8 39'8 -0'11- 0'7 -0'4 -0'2 -0'4 -0'%

3I 4-7 '6 34'0 .. , . .. .. , . .. + I '0 + 0'6 , .. , .. .. , ~

Means 41"7 ;:S1~1-;;81~1~ =;'f-;;r=-;'-~;r=;;~ ·

o

Excess above readings of Thermometers on ordinary
stand, 4 ft, above the ground,

+0'1 -1'3

-0'% - 1'2

5°'0 42'1 4-8'6 4-8'8 48'3 4-7'9 -0'% +0'2 +0'7 +0'3 -0'2 -0'2

39'9 25'1 28'J 27'6 27'8 27'4- -0'8,-1'5 -0'2 -0'6 -0'3 +0'2

4-2'4- 24-'6 33'3 38'8 4-°'3 42'4- +0'3 -07 -0'2 -0'%

4-3'3 33'9 , ..

4- 1'0 34-'2 , ..

4- 2'4 33'1 .. ,

)Iaxi-I :.uni-I --.h \ Noon, I I-h ' \ 21 h )la~i'l Mini. I h INoon, I ISh I :uh
mum. i mum, ':1 I,) mum, mum, 9

Heallinj!s 01 Thel'mometel's on the Roof of
1he )lll~nct House, 20 ft, above the ground,

d

5

2.

3

8

7

6

9

I I

28

12

10

13

14-

21

22

24-

23

20

o 0 0 01 0 \ 01 0
53'8 44-'5 4- 8'1 51'S 53'314-4-'9

1

- 0 '2 -0'2 -0'1 +0'4- 0'0 -0'9

4-5'0 35'S 36'7 4-3'6 +3'8,4-°'6 - 1'0 -0'1 -0'4- -0'3 -0'4 +o'6~
I I

+1"7 27" ... ... . .. I ... 1-°'3 +°7 ...

4-9'5 38'1 4-4-'2 48'°'14-7'5] 45'9~ 0'0 + 1'3 --0'4- +0'1 -0'2 -0'6
! I I

15°'8 4-5'5 4-9'2 50'4-150'8150'3 -0'2 -0'7 -0'2 -0'1 -0'1 -0'3·:

I
1 I ~

547 47"9 497 51'4,5 "41 5471-0'2 -0'+ 0'0 +0'3 0'0 -0'1

54-7 4-I'S 4-5'6 437 46'8' 4- 2'2' -0'1 -0'4- !+o'3 0'0 -0'2 -0'1
I

4-2'9 3°'1 34-'2 35'1\34-'5 32'81-0'3 -2'2 0'0 +0'2 -0'1 -07

36'0 28'8 32'9 35'7132'1 33'51 +0'2 -1'5 -'0'5 +0'1 -0'1 +0'1

377 29'0 .. , .. ' ,.. . .. ! + 1'1 -0'8 , ..

31'9/ 23'930 '2 29'7f30'8i24'91_07 +0'2 -0'2 0·0 -0'3 +0'4-
I! I

I I -0'7 -0'4- +0'1 '-0'1 0'032'S 23'1 31 '8 31'8 31'9 31'S: - 1'9
! !

32 •6 24-'9 3°'9 31'9' 29'5 26'1! +0'5 -1'3 +0'1 -0'1 +0'1 -0,6
I '

31'7 21'7 28'6

1

31'11! 30'6

1

' 31'1 -0'3 -1'3 -0'1 -0'3 -0'1 +0'1

3"5 23"9 28'9, 29'2
i
28'°1 24'5 +0'6 +0'2 - 0" -fO'1 -0'3 +0'8 ;

:::: :::: 3.3:413.6:813.~.'913.::' :::: =::: -,~:5 -,~:o +,~:2 -.~~6 ,

18 39'1 3+'4 36'1,38'°139"137'9; -0'1 -0'8 -0'2 -0'4 +0'1 -0'5 ;

'9 ,38'6 30'6 327135') 377132'5, -"3 + 1'3 -0'2 +0'3 0'0 +3'2

38'4- 29'2 34-'5 1 37'2 37'3' 38'% - O't + I '7 +0'2 - 0'5 - 0·4- -0'3
i

39'0 35'2 36'0' 36'8 36'9 35'8 +0'3 -0'5 -0'2 -0'2 -0'4 -0'3

36'6 3"5 p'5133'4 33'935'0 +0'3 -0'] -0'2 -0'3 +0" -0'2

4-°'5 29'9 34-) 37'5 38' 21 34-'5 -0'5 -C?'4- 0'0 -0'8 -0~4- + 1'8

16

17

0'0 +0'3

+0'21-0'2

-0'4-1-0'3

'3 I 0

-0'2 -0'2

+0'1 I 0'0

o

+0'1 ,-0'1

-0'31+ 0 '2

-0'5 +0'3

Readings of Thelmometers in Stevenson's Excess above readin~s of Thennometel'S on ordinary I'
Daya of Screen, 4 ft, above the ground, stand, 4 ft, above the ground, Dur~ of

the We

)Ionth, )Iaxi-!, )lini- 'I' 9h INoon, I ISh \ 2Ih Maxi· I llini- I h I ~' 11 I .0 I ~ h )lonth,
mum. ' mum,: I mum, mum, 9 • 00, I,) _I

dl o 0101°100 0
1

0

I H'I 44'014-8'0 51'3 53'14-5'6 +0'1 -0'7 -0'2 +0'2
I I. i

2 146'6: 36'1 37'24-3'7 1 4-+'3! 4°'0 +0'6 +0'2 +0'1 -0'2
I ! ! ; I

: ::::1 ::::; ~~'3i +~:8 ~~:5i ~;:9 -::: I:::: -'~:3 -'~', .-'~., ,-~"6
5 51'Ii 44-'94-9'3: 5°'3 5°'7 1 5°'3 +0'1 -1'3 -0'1 -°'21-°'2 1-°'3

! ! 1 I I

6 54-'8i4-7'3'4-9'6[5 I '1 51) 54'8 -0'11-1'0 -0'1 0'0 0'0 0'0

7 SS..'417'4-5'64-3'S' 4-6) 'P? +0'3 -0'5
" I I 'iii

8 4"9 3"8 34'0. 34'61 34'81 337i -0.'3 -0.'5 -0.',

9 38'3 30.'1 33'0.,35"113"5133"5 +'"5 -0.', -0.'4

10 367129'8 ,,, i .. , I '" '" 1+0'1 0'0 ...
1 I

II 3;" '4-'6 30.'2 29'; 3o'8 25'81 +2'5 +0'9 -0'2 -0'2 -0'3 + I"J

12. 33'224-'2 31'S 31'8 31'8 31'6-1'2 +0'4- -0'4- +0'1 -0'2 +0'1
I

13 32'025'230'8131'629'526'6 -0'1 -1'0 0'0 -0'4- +0'1 -0'1

14- 32" 23"2 28'3i 307 307
1
3I', i+0" +0'2 -0'4!-07 0'0 + 0'1

'5 32'4
1

2j"1 '9'1129'3 '7'9 2371
1

+ 1'51-0'6 +0" +0'3 -0'4 0'0

16 4-3'4' 19'2 33'51377 39'0 31'8, +1'6
1

-
0 '1 -0'4 -1'1 +0'3 +0'1

17 357 24" .,·1 ..· .,. ···1 +0'2 -0" ...

18 39'1 33'9 35'8,! 37'8 38'8 37'8

1

1-°'1 i- 1'3 -0'5 -0,6

1

-°'2 -0'6

19 ,3 8 '130'5 32'6!34-'91 37'1 32'5 1- 1'81+ 1'2:-0'3 -0'2 1-0'6 -t:-3'2

20 '38'6 29'1 34'6\37'41137'3 38"1 - 0'2 1+1"6 +0'3 -0'3 -0'4 -0'4

21 39'6 34-'9 35'9136'8 37'0 35'8; +0'9 -0'8 -0'3 -0'2 -0'3 -0'3
I! ,

22 35'9 31'2 32'4-133'3 33'7 35'0" -0'+ - 1'0 -0'3 -0'4- -0'1 -0'2
I

23 4-°'1 29'6 34-'8 377 38'S 33'6: -0'9 -0'7 !+o'4- -0'6 -0'1 +0'9
I

24- 4-3'6i 33'0 .. ' I '" ! ,.. ,.. 1-0'1 -0'2 .. , i .. ,

! I I 'I I

25 4"41 34"4 "'1 '" i'" ,.. i+°'5 1- I"l ...

26 44-'8! 33'3 ,,, I ••• "'I'" 1+2'2 -1'0 ,..
!, I 'I

27 40'6; 26'4 ,8'3, 28'1 28"127"5: -0" -0'2 -0'2 -0"

28 4-2'3124-'3 33'11138 '7' 4-°'5 1 4- 1 '9 1 +0'2 - 1'0 1-0'4 -0'3

29 50'414"2 48'3 +8) 48.,147'81 +0" -07 +0'4 +0'2
" I l I I

30 4-9'8, 39'2
1

4-4:8: 4-6'9 4-3'S 4- 0 '°1,+0'8 -0'5 -0'4 -0'4- -0'+ 0'0
. ; I I

3I 47 71 34-' 31 ... I .. ' I ,.. I ... I+ I ' I + 0'9 ' .. .. , .. ,
----- --1--

1

------,--- ------- --

Means142'2 3"9136'91387138'9137'°; +0'3 -0'21- 0" 1-0';1-0"-1+ 0'1



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899" (lxxvii)

READINGS of the WET-BuLB THERMOMETER placed in a STEVENSON'S SCREEN in the OBSERVATORY GROUNDS; ,md EXCESS of the READINGS
above those of the correspondiug THERMOMETER on the ORDINARY STAND in the MAGNETIC PAVILION .KNCLosURE, in the YEAR 18990

[No obBe~vations have been made of this thermometer on Sundays, Good Friday, Christmas Day, ani Public Holidayso]

Days
of the
Montho

ReadlJ,lgs of the Wet-bulb Thermometer in. Excess abo'lle reading~ of tIle Thermometer on
Stevenson's Screen, 4 fl. above the grOUUd.1 ordinary stand, 4 ft.. above the ground.

gh I Noon, I ISh I :lI
h

C)h I Noon, I ISh I 2Ih

Days of
the

Month,

Relldin~s of the \Yet·hulh Thc1"J1ometer in
~te\"enson'sSCl"een.4 ft, IIboye lh~ ground,

Exces~ lllJove readill~~ of tJ1e Tllerlllllllleter 0 ..

ordinary stand, 4 ft, above th~ ground,

JANUARYo MARCHo

2 35'1 36°8 37'1 36'4-
3 38 '6 397 39'8 38'8
4- 4-7'2 4-9'7 5°'9 50'1
5 37'7 4-°' 5 39'6 36 '1
6 38 '8 4- 1'1 44-'1 4-3'3
7 4-3'9 4-5'3 4-7'8 4-9'0

9 4-4 '6 47'1 47'1 4-;' 3
10 46 '1 4-6 '9 43'6 4- 2 '3
I I 36 ' 1 39'8 4 J '9 37'1
12 4- 8 '8 47'9 43'9 4- 1'2
Ij 4-0'1 4 1 '1 4-6 '6 4-0'9
14 37'2 t o '4 4-°'9 37'1

16 4-7"1 467 4-4-'8 41'9
17 32'1 35'1 35'9 37'6
18 47"1 48°3 4-8'3 48'4
19 49'0 50 '6 5°'3 46 '4-
20 44'4 46'9 4-7'9 49'2
21 51'1 50,? 5°° 1 49'S

23 4-0'8 39'4 39'1 36 '4-
24- 35'1 36 '1 37'1 32'0
25 3°'1 33'1 33'2 31'2
26 32'5 36 '4 35"7 I 3+°3
27 32 '6 36 '0 36°5 32 '4
28 32°1 357 36 '1 I 35'3

30 '3 8'1 39·g 38'1 I 35'1
31 33'7 35'8 37'1 36 '0

-------------1--
Means I 40'0 i 4- 1'8 I 42'1 I 4-°'1

+ 0'5
+ 0'4
+ 0'2
+ 2 '4
+ 0'1
+ 0'3

+ 0'8
+ 0'+
+ 0'6
+ 0'2
+ 0'8
-r 0'5

+ 0'4-
0'0

+ 0'1
- 0'1

0'0
- 0'1

0'0
+ 0'3
+ 0'5
- o'S

+ 0'6
+ 0'4
+ 0'2
+ 1'4
+ 0'1
+ 0'3

+ 0'7
-t:. 0'2
+ 0'2
- 0'1
+ 0'3
+ 0'5

+ 0'4
+ 0'8

0'0
- 0'2
+ 0'4
+ 0'1

0'0
- 0'1

- 0'3
- 0'1
- 1'2
- 0'1
- 0'2
- 0'2

- 0'3
- 0'3
- 0'4
- 0;

+ 0'2
- 0'1

0'0
+ 0'6
- 0'2
+ 0'1

+ 0'3

I + 0'9
- 0'2
- 0'1
+ 0'4
- 0'3

- 0'7
0'0

- 0'2
+ 0'4

0'0
- 0'1

- 0'3

0'0
+ 0'3

0'0
+ 0'1
+ 0'3
+ o·g

+ 0'1 I
- 0'3
- 0'3
- 0'3
- °7
- 0'5

+ 0'3
+ 0'4
+ 0'1
+ 0'1 I
- 0'2

; 34-°'1 4-:'2 I 45°'1 39°'4-1' - :'3 + 0°'5 + 0°'1 - ;'1
2 33"5 4°'5 4-3"0 39'4-. - 1'2 - 0'1 + 0'6 + 0'2
3 36 '8 4- J '2 4-4'1 4"3 + 1'3 -0'3 -0'1 +0'2
4 35'3 4 1'2 4 1 '1 35'5 + 0'1 - 0'2 + O'J 0°0

6 32'8 34-°0 35'1 28'1 - 0'9 - 1'6 - 0'5 + 0°6
7 31'0 37'8 39'4 38 '1 - 2'0 0'0 - 0'1 + 0'4
8 39'3 4-3'5 42'2 4-0,? - 0'6 + 0'1 I + 0'1 - 0'2
9 4-0'1 4 17 4 2 '0 38'7 - 0·6 + 0'1 0'0 + 07

10 38 '2 +3'2 45 '6 42 '0 - 0°1 + 0'3 + 0'9 + 0'2
II 4°°7 4-4-'1 4-8 '0 45'3 -0'3 +0'1 +0'3 +0'9

13 4-0"7 47'1 49'6 41'9 + 0'2 - 0'6. - I °O + 1"7
i+ 35'5 4 1'8 48'2 42'8 -0'9 -0'6 -0'6 +1'0
15 37'2 48'8 49'7 4- 2 '8 + 2'0 - 0'4- - 1'5 + 0'9
16 34-'9 I 4- 1'0 42'1 4-0'1 + 0'2 0'0 - 0'3 + 0°4
17 3<.)'5 I 4 1'0 4 2 '8 38'5 - 0'4- - 0'8 I - 0'2 + 0°1
18 40'4 I 39'0 38'2 33"0 - 0'3 + 0'3 - 0'5 + 0°3

20 I 28°7 \ 317 32'1 29'0 + 0'1 + 0'5 - 0'2 + 0'3
21 28'81 31'4 3 1'4- 26'6 -0'8 +0'6 -02 -0'4
22 26'3 30'8 31'1 27"6 - 0'6 + 0°1 - 0'3 + 0'4-

+ 0°2 23 25'9 29'6 32'1 26'9 - 0'8 + 0'2 + 0'4 - 0°3
+ 0'8 2+ 29°4 I 32'1 32'8 29'1 + 0'2 + 0'4- + 0'8 + 1"0
+ 0'8 25 33'1 I 38°3 37'9 38 '2 0 + 0'2 I' + 0°1 - 0'3 - 0°3
- 0'1 I

27 4-2'6 46'1 5°'1 A6'8 0'0 - 0'3 - 0'9 + OOA=~:33 ~ ~:~ 28 4-7"1 I 4-7'9 49'1 ~68'6 - 0'4- I + 0'4 + 0'5 o·~
29 48'2 5°'0 49'1 4-'3 - 0'4 + 0'3 - 0'3 - 0'2

0°0 - 0'2 + 0'1 1/ + 0'5 30 4-6 '9 I 47'9 48°4 4-4'91 + 0'3 I + 0'2 + 0'3 - 0'2
0'0 + 0'2 + 0'4 + 0'6 I

__________________ 1 -1 ._

0'0 I - 0'1 I + 0'2 I + 0'4 Means I 36 '4 I 4-0'5 4 1'9 I 38 '1 I -0'2! /0'0 - 0'1 + 0'3

°°°d

FEBRUARY. APRIL,

+ 0°2

+ 0'+0'0

- 0'3+ 0'5

+ 0'1

I + 0'4-52 '155'351'349'3

d

44'5
4-°'4
4°'3
4- I °2
4-2 '2
37'9

36 '1

37'7

34-' 1

29'9
31° 1

26'2

35°8
45'S
48 '1

46°7
5°'3
47° 1

4-80 I

4-4- '1

45'0
4°'1
4-°'9
37'6

+3'1
4-°'0
35'6
34-° 5
3°° 1

32 '8

26'4
26'4

d

I

2

3
4-

6
7
8

9
10
II

13
14
15
16
17
18

20
21
22

2~

24
25

27
28

3;S 3;'0 I 3:'9 + ;., + 0:5 + o'·S ;'0
33'8 32'7 I 31'4 + 0'4- - 0'3 0°0 + 0'3
33'1 3+'3 II 29'5 - 0'3 - c'6 + 0°2 + 1°O
33071330°13301 -0°9 -0'8 +°°3 +0'4 4 48°7 51'1 52'2 4-8,6 +°°5 -0°2 +o'1 +0'2

36°8 35'A 36'5 + 0'1 0'0 + 0'3 _ 0'1 5 46'2 48~, 4-9'1 46 '3 + 0'3 - 0'1 - 0,6 - 0'2
T + 0°7 + 0°3 6 48°O 47'6 5 I '9 4-9°6 0'0 + 0'4 0'0 - 0'1

49'9 4-9'4- 47'° + 0°1 - 0'3 7 A A O,j A 6'3 A5'I 41'8 - 0'3 - 0°4 - 0'2 + 0"3
A8'9 SO'A 5°'9 0'0 0'0 - 0°2 - 0'1 TT T T T52 '1 51'~ 4-9'5 - 1'0 -, 0'5 - 0°3 + 0'2 8 13 8°7 38'3 36'2 38'1 - 0'4- + 0'1 0°0 + 0°5
51°4- 52'8 4-9'5 -0'4 -1"3 +0'3 +0'4 10 50'6 51'8 53'1 4- 2'3 +0'2 -0'1 -0'3 +0'4-
4-8'2 48°9 4-7°3 0'0 - 0,6 - 0'5 - 0'4 I I 39'9 39°7 37°1 36'9 + 0'1 + 0'5 - 0"7 + 0°2
4- 8'3 44'8 4-3'9 - 0'1 - 0'4 _ 0'6 + 0'2 12 37'4 4-0 '2 42°1 38'7 + 0'4 - 0"7 - 0'3 - 0°2
4-7'0 I 47'0 44'6 - 0°4- - 0,6 + 0'2 + 0'2 13 4 1'0 42'1 4-4'1 42'3 - 0'9 - 0'7 - 0°4 0'0

4
6'8 A6'I 45'1 _ 0'1 _ 0'9 _ 0'1 + 0'2 1+ 4°'3 4 1°3 4-3'1 4 1°4 0°0 - 0'2 + 0'2 + 0'4

4-3'2 +4'0 4-0081 + 0:1 + 0'9 + 0'9 + 1°7 15 42"3 42'5 4-3'9 +2'4 - 0°2 + 0'5 I + 0"7 + 0'1
48'0 4-8'3 41°3 - 0'6 " - 0"7 - 0°3 + 0°6 17 39'1 4 1'1 4-4-'1 387 + 1'4 + 1°1 + 1°4 + 1,6
42'8 47'1 39'7 - 0'1 - 0'1 0'0 + 0'4- 18 4°'4 4- 2'0 4- 2°6 4 1'1 - 0°2 + 0'3 - 0'3 + 2°O

A4' 1 42 '1 0'0 + 0°3 + 0'1 _ 0°1 19 42'0 4-5° 2 4-7"6 43'1 + 0"9 + 0"7 0°0 + 0'7
T + OoA 20 45'2 4-9'2 4-9'1 44°5 - 1°5 + 0'5 0'0 + 0°5
39°1 38'0 0'0 -0°3 _-°2:03 T 21 4 1,6 4- 2'1 4-3"1 42"6 -0'1 -0'4 -0'3 +0'1
39 '5 35'9 - 0°6 - O"~ 0'0
41'7 36 '3 - 0'7 - 1"5 - 0'9 + 1'3 22 39'0 4- 1'0 4- 1°3 39°2 - 0'4 - 0°5 + 0'2 + 9°9

42'2 35'0 - 0'6 -:- 0°7 - 1'2 + 1'1 ,24 47'4 4-7'9 4-7° 1 46'2 - 0'4 - 1'0 + 0'1 + 0'3
36'4 I 3°°9 - 0,6 - 1'2 - 0'3 + 0'9 25 50"7 47"2 46-2 43'9 + 0'2 + 0°6 + 0°4 + 1'2

° I ' • ,26 45'5 46°7 4-9'3 48 '7 + 0°4 + 0'9 + 0,8 + 0°2
38'0 31'6 -I- 102 I - 10° - ° 09 + 102 27 4-6'9 48°2 51°1 4-7°5 + 0'4 - 0'1 - 0°1 + 0°4
39'2 I 35"3 -°3 1+°3 +°5 +06 28 51°2 52°9 51'7 48'S +0'1 +°°7 -0'2 +0"2

I __J ~_49'9 _~_~_~_I~~__+_1_'_°._
1
__°_.°_

1
0_°°_

~I~·~-~-!~· - 0'2! - 0'4' - 0'11 + 0'4 Means 44'4- 45°6 46'7 43'9 I 0'0



(lxxviii) READINGSOFTIFE WET-iBuLB THERMOMETER :PLACED IN A STEVENSON'S .SCREEN,

11"EAmNGS of the 'WET-BuLB THERMOMETER in a STEVENSON'S SelmEN-continued,

Excess above readings af ·tlle Therlllameter on
ordinary stand, .4ft,.above the g)'ound,

gh I Noon, I ISh 1 2th '

Readings of the Wet-bulb Thermometer in I
Stevenson's Screeu,4ft. abov.e the ground,

I---------;----~----I

, gh I Noon, I ISh I 2I
h I

Days of
the

i Month,

Excess above readings of the TherlIlometer on
ordinary stand, 4 ft, above the ground.

rJ' I Noon, I ISh I 2thgh I Noon, I ISh I :21h

Readings of the Wet-bulb Thermometer in
Stevenson's Screen, 4 fr, above the gI'Qund,Days

of the
Month,

MAy, JUL¥,

+ 0'3

0'0
+ 0'4
+ 1'1
+ 0'5
+ 0',8

0'0

d

I

2

3
4
5
6

8
9

10
II

12
13

15
1'6
17
18
19
ZO

4;8" 4-6"'4- 4-5°'4 4-3"'2 - 0°'51
1

- 1°'5 - 0"'5 - :'1 ~ 5;'8 58e'8 57°'81 5;'0 I + :'5 + :~I I + :'4-
50'1 51'S 5rl 4- 8'5 + 0'1 + 1'3 + 0'7 0'0
'/3'2 '/4-'3 '/3'C 39'1 '[ + 0'1 1 + 0'6 - 0'5 + O',j 3 53'5 55'0 55'3 54-'2 -0'4- - 0'4- + 0'1
"T "T "T J 1" 4- 55'1 I 56'3 57'6 55'1 + 0'1 - 0'5 - 0'4-
4- 1'1 41'1 42'2 37'7 - 1'1 + 0'4- + 0'1 + 0'3 5 C6'2 c9'6 60'2 60'1 - 1'2 + 1'1 + 1'3
,/2,6 '/'/'2 '/5'1 4-°'9 - 0'9 - 0'7 - 0'1 + 0''/ J J
"T "T"T "T I "T 6 I 62'1 63'1 6.'/ '2 62'1 - 0''/ 0'0 + 0'7'/'/'9 ,/5'6 4-5'8 '/1'2 +1''/ -1''/ -1'81+0'6 "T"T
"T"T"T "T "T"T 7 62' 1 64' 5 64-'7 III 65'° I - 0' 5 - ° '7 + 0'8
5°'4 51'9 51'0 4-7'6 +0'4- +0'1 +0'2 +0'4 8 63'6 63"6 64') I 61'1 '1- 0'1 +0'3 +0,6
,/6.·6 ,/7,6 I 5°'3 '/7'1 + 0'1 + 0'9 + 0''/ + 0'9
"T "T I"T "T 10 59'9 62'8 62'2 60'1 1- 0'6 0'0 - 0'3 + 0'4-
'/9'0 50'3 52'0 '/6'2 + 0'1 + 0''/ + 0'2 + 0,8 I
.,. "T "T 1 I I 64-'2 69'5 67'6 63'8 I - O'A - 1'2 - 0'5 + 1'5
'/6'3 52'9 55'8 4-8'2 + 0' I + 0'7 + 0'7 0'0 "T
"T 12 66,6 6A'I 63''/ 57'2 ,I' - 0,6 - 0' I + 0'3 + 0'2
50''/ 5'/'0 53'1 '/7'4- - 0,8 + 1'2 + 1'0 + 0'1 "T"T
"T"T"T 13 57'2 59'0 60'8 55'1 -0·6 +0'2 -0'5 +0'2

48'1 51;1 53'3 4-7'6 +0'4 +0'4 +1'1 +0'2, 14 58'0 i 61'9 62'1 59'7 i -0'4- +0'2 -0,6 +0'1
46'9 48'9 51 '7 46'1 +0'2 + 1'0 +0'4 +0'7 15 58'1 57'6 59'1 57'5 1-/- 1'1 +0,6 - 0·6 +0'4-
5°'1 51'2 49'2 46'7 I + 0'9 + 1'3 - 0'1 + 0'3 17 63'3 62'0 6 + ° I - 0'9 - 1'0 + °
,/8, I I 5°'3 52 '5 A7'5 + 0'1 + 0'3 + 0'5 0'0 3'4 59'4 I ' '9
"T T 18 62'7 6,j'l 64-'6 58'3 :"I~I'I + 0'2 + 0'1 + 0'2 + I'A5A'I I 56'2 58'8 51'1 _ 0'6 _ 0'5 0'0 + 0''/ T T

"T 1" 19 6+'4 66'9 68'4 I 01'5 - 0'2 - 1,6 + 1'0 i + 1'1
51'7 53'4 54'4 55'2 + 0,6 + 0'3 - 0'3 + 0'4- 20 66,6 67'8 66'3 63'2 + 0'4 + 0,6 + 0'3 I + O'A

5f'3 55'4 55'3 51'5 + 0'3 + 0'5 - 0'9 0'0 2 I 65' I 69'0 66'5 68'3 II + 0'4 + 0' 5 + 0·8 I + 0'7

I 22 63'1 67''/ 6'/'6 6,/'9:Ili,1 + 0'3 + 0''/ - 0'1 + 0'223 54-"1 56'1 53'3 5°'9 -- 0'3 + 0'1 + 0'1 + 0'8 "T T T, "T

7.4 52'1 54'2 53'7 51'1 + 0'4 - 0'3 + 1'0 + 0'2 24 58'6 6o'; 62'4 62'1 + 0,8 + 0'2 + 0'9 + 0·6
~; 44'5 43'3 44'7 4°'3 + 0'1 + 0'9 + 1'2 + I'Z 25 57'1 58'4 63'4- 62'4 - 0'2 - 0', + 0'5 + 07
~-6 42'3 4°'9 43'2 4-°'5 II + 0'5 + 0'4 + 0'8 + 0'8 26 63'4 66'6 6]'6 63'2 i - 0'4 + 0'2 - 0'4 + 0'3
27 4-3'1 45'1 44'1 4°'2 1+0'8 +0'4- +0'7 +0'2 27 55"6 57'6 58'2 5+'7 +0'9 +0'9 +0'1 +0'5

28 55'1 58'9 59'1 58'2 I - 1,6 + 0'3 - 0'8 + 0'3
29 4-9'2 51"8 52'1 4-6'3 + I'Z + 2'2 + 1'0 + 0'6 29 58'0 63'1 66'3 63'5 I - 0'1 + 0'7 + 0'9 + 0'9
3D 52'2 54'9 55'4- 51'4 i - 0'9 - 1'2 - 1'2 + 0,8 I

3I ;3'4 58"0, 59'2 52"] :1- 0'9 0'0 - 0'5 + 0'7 31 61'6 65'0 _ 65'1 ~~.~.J_+_O'_2_[--+-O'-2,-:--+-0-.8-1---+-0-·3-

Meansl----:;:s:~-I___;:6- +6,+: +0"-1 + 0'3-;-+-0-'2'-':--+-O-'4--I'-M-e-a-n:;-N:---60-'-3--1--6-2-'-4 6Z09 I -(jO'1 II - 0'1 0'0 I + 0'2 + 0'5;

JUNE, AUGUST,

+ 0'8
+ 0'3
+ 0"5
+ 0'5
+ 0'9

- 0'4
+ 0'4
+ }'6
+ 0'2
+ 0'3

I

+ 0'5 I
+ 0'5
+ 0'5
- 0'9
+ 0'5

- 0'%
+ 0'4
+ 0'1
- 0'7
+ 0'8

6I' I

61'4
61'1

63'4
61' 1
52 '0

55'2
56'6

62'1
4-9'1
5°'3
57' I
60'1
59' I

55'0
60'1
59'4
60'1
57'3
59'3

66'4
55'7
62'1
61'0
56'9

65'
61 '3
51'8
53'0
54- 'I

61 '3
5°'1
47'6
55'9
59'6
597

54'2
61'1
60'4
59'6
56'S
59 1

66'9
61°6
61'1
59'8
55'8

61 '8
62'3
60'1

60'0
61' I

54'2

64'41
62'1
47'4
47'2
49'2

56'4
51'1
45"5
52 .6
55'3
56'0

52' I

59'9
,8'4
59'2
56 '1

57'S

64-'9
62'5
57'9
59'5
53'9

d

3

I

2.
1

I
I

6 i

7
8
9

10

IZ

13
14
I,;
16
17

19
20
21
22

23
24-
26
27
28
.29
3°

56°'1 11- ;'7 + ;'{ I - 0"2 ! + "'5 ; 6;5 6;'2 63',[ 5;'5
56'7 II, - 0'2 + 0'7 - 0'2 + 0'1 2 64' I 63'2 64'8 . 6 I '2 I

57'1 -0,6 -0'9 +0'8 +1'0 3 65'5 67'7 67'4 61'81

58'( 11- 0'3 + 0'6 + 0'9 + O'{ 1 ~~:~ ~n ~~:~ ~~:~ i
54'1 i +0'5 +0'2 - 1"1 -0'1 I

46'8 I + 0'2 + 2'1 + 0'1 + 0'8 8 60'4 61'0 60'4 55'4 I + 1'4- - 0;.4- + 0'4 + 0"]
50'1 1+0'5 +0"8 +0'3 +0'4 9 58'1 64'1 63'1 55'9\ +0'4- +0'8 +0'7 0'0
5°'3 I! - 0'3 + 07 + 0'8 + 1·-6 10 61'7 60'9 61'5 57'2 i + 0'3 + 0'4- - 1'1 + 0'3

II 57'2 60'6 60'9 57"1 + 1,6 + 0'9 + 0'4- + 1'2
53 '3 + 0,6 + 0..8 + 0"6 + 0,6. 12 60'2 62'6 61'6 57"3 + 0'4- + 1'2 - 0,6 + 0'6
49'1 ! + 0'7 - 0'2 + 0'5 + 0'9
47'4 i + 0'8 + 0"5 + 1,6 + 1'3 14- 62'2 64'4- 64'5 60'4- - 0'5 - 0'1 - 0'2 0'0
51'4 I 0'0 + 1'4- + 0'9 + 0'7 J 5 67'9 69'3 7°'9 63'1 I + 0'4 - 0'2 + 0'8 + 0'9-
53'8 I + 0'7 + 0'7 I + 0'8 + 0'7 16 59'1 60'6 62'1 58'4 + 0'4- - 0°1 + 0'1 + 0'3
55'2 + 1'3 + 1'1 + 0'5 + 0'5 17 55"8 57°5 59'3, 58'1 + 0'2 + 0'1 + 0'5 + 1'1

18 59'S 59'6 58'4 61'2 + 0'6 + 0'7 + 0'2 + 0'1
52'5 + 0'1 + 1'0 + 0'4 + 0,6 19 ,62'1 63'1 63'9 62'6 + 0'4- + 0°1 + 0'7 + 0'9
57'3 - 1'2 - 0'1 + 0'2 + 0'9
56'4 - 0"7 +0'8 - 0'3 + 1'3 21 56'1 58'1 59'3 54-'3 + 0'5 +1'3 + 1'5 + O~+
56'3 + 0'6 + 0'5 + 0'5 + 0'5 22 I 59'4 61'9 58'2 57'1 0'0 +0',2 - 0'1 + O'*t-
55'7 + 0'4 - 0'1 + 0'7 0'0 23 62'3 65'3 65'3 60'8 - 0'5 + 1"] - 0'4- + 0"1
52'4 + 0,6 + 1'2 + 0'3 + I'Z 24 65'0 67'3 67'8 62'8 + 0'3 -0'6 - 0'3 + o'~

I 25 65'1 65'0 64'8 61'9 - 0'8 - 0'7 - 0'4- + 0,6
64-'41 + 1'0 + 1'2 + 07 + 1'2; 26 62'3 63'1 63'7 60'0 + 1'4- + 0'8 + 0'4 + 0':8

I
53'S I + 0'7 + 0'6 + 1'0 + 0'5 ;
57'2 - 0'5 + 0'6 + 1'3 + 0',: 28 59'3 58'4- 59'456'2 + 0'5 + J'O + 0'1 + 0'5
56'1 I + 0'5 - 0'2 + 0·6 + 0'3' 29 60'0 61'8 62'1 61'0 - 0'4- - ,0"3 + 0'1 + 0'2
H" I+ O'{ - 0'2 + 0-6 0'0; 3° I 6°'3 61 'I I 6%'4 57'6 + 1'3 + 0'7 + 0'5 + 0'5

31 58'9 59'1 59'4- 58'1 + 0'1 + 0'3 - 0'3 + 0'%

I-Me-an-s+--5-60-2-+--5S-'4--I'-5-8-'5-+-54--'-%-I + 0'2 !-+-0'-6-'-+-0-'=5--;"-+-0-i--"i;--M-e-an-s1-6-1-'5-
1

--63-'-0T-~- 59"2 + 0'3 - + 0"3- + 0"2-- + 0"5



AT THE ROYAL OBalilRVATOItY, GREENWICH, IN THE YEAR 1899, (lxxix)

READINGS or the WET-BuLB TIlERMOMETJm. in. a. STE-VE1lTSON'S 8cBEEH-concludea.

Days
of the

Month,

Headings of the Wet-bulb Thermometer in
Steveneon's Screen, ... ft, above the ground,

gh \ Noon, I ISh I :Zlh

J:.:xcess above readings of the Thermometer on
ordinai'y stand, ... ft. above the ground, Days of

the
Month,

Readings of the Wet-bulb Thermometer in
Stevenson's Screell,4 ft, above the ground,

gb. I Noon, I ISh I 2X
h

Excess above readings of the Thermometer on
ordinary stand, ... ft, above the ground,

gh I Noon, I ISh I 2Ib

SEPTEMBER, NOVEMBER,

~ 56°'6,I 57~6 57~1 58°'0 i +O~I +;'1 .... ;·4 -;'3 -d-I - 47°'1" 4;'6 47°'3 47°'6 I _1°'0 +';'1 _0°'1 +;'2
2 57'9 57'8 58'1 54'6 + 0'1 - .0'3 - 0'8 + 0'3 2 57'3 58'1 58'4 55'4 0'0 0"0 + 0'2 + 0'4-

3 51'6 I' 52,·1 52"1 A9'8 - 0'3 + 0"2 + 0'3 - 0'3
A 61'1 64-'1 6A'1 59'0 - 1'2 - O'A - 0'6 + 1'3 T,. ITT A 58'1 59'6 59'1 59'0 - 0'1 - 0'1 - 0'3 + 0'15 65'6 70'0 68'2 6+'1 + 0·6 - 0"] - 0'8 + 0,8 T

6 66'1 68'1 67'3 63'8 i + 0'7 - 0'5 + 0'3 + 0'4 6 48'1 49'1 49'1 45'9 + 0'2 + 0'1 - 0'1 + 1'5
7 62'2 64'0 66'4- 63'o! - 0'8 - 0'2 - 0'3 + 0'4- 7 4-8'1 49'1 48'1 5°'1 _. 0'8 - 0'2 + 0'3 + 0'4-
8 63'3 I 64'6 63'0 58'6 + 0'5 - 0'3 0'0 0'0 8 48'1 48'4 4-8'7 47'2 - 0'1 + 0'1 + 0'5 + 0'4
9 53'5 56 '1 55'6 53'2 + 0'9 + 0'3 - 0'2 - 0'5 9 4-5'6 47'4 47'1 45'0 0'0 + 0'3 + 0'3 + 0,6

10 54'1 54-'8 53'3 A3'3 + 0'1 + 0'1 + 0'1 + 0'7
II A9'2 53'1 57'1 60'2 - 0'1 + 0'5 - 0'5 0'0 T

,. I I ,16'0 5°'1 5°'4- A 2'3 0'0 + 0'7 + 0'7 + 0'5
I2 56'1 5TI 58'5 53'1 - 0'1 - 0'4 + 0"] + 1'4-" ,.
13 56'4 59'3 61'9 59'1 ---0'1 -0'4- +0'1.+0'6 13 4-6'1 4-8'9 49'1 48'5 -0'1 +0'5 +0'4- +1'0
14 55'2 55'8 I 56'1 I 54-'4 - 0'3 0'0 + 0'4- + 0'7 14- 4-7' I 48'4 4-7'4 42'2 + 0' 5 -- 0'3 - 0'3 + 0'8
15 51'7 54'6 56'1 55'8 + 1'0 + 0'1 - 1'0 + 0'3 IS 38'9 47'0 47'7 48'2 + 0'2 + 0'2 0'0 + 0'3
16 53'S 54'2 52 '9 52'1 - 0'9 + 0'7 - 0'3 + 0'2 16 4-2'5 4-5'3 46'0 42'1 I - 0'2 - 0'2 + 0'2 + 0·6

17 ,13'3 AS'7 AS'O 4-0. '3 - 0'3 - 0'4- + 0'2 + 0·618 52'0 SA '2 52'0 ,19'3 - 0'1 + 0'3 - 0'6 - 0'3 ,. T ,.,.,. 18 39'1 ,11'1 A3'6 ,13'0 I + 0'3 + 0'2 - 0'1 + 0'219 50'1 52 '9 54'8 55'2 - 0'+ - 0'4- + 0'1 + 0'2 ,.,.,.
20 48'2 47'9 47" 3 1 45'6 - 0'3 - 0'1 - 0'1 - 0'1 20 40'8 44'9 47'0 44'7 I 0'0 + 0'2 0'0 + 0'3
21 I 47"3 49'1 52'4- 51'2 + 0'2 - 0'3 + 0'4 + O~S 21 33'6 40'9 4-1'2 4- 2'3 + 1'5 + 0'3 0'0 0'0
22 II 46'3 46'8 4-7'9 4-5'8 i - 0'4- + 0'4 - 03 + 0'2 22 45'4 46'1 46'1 45'2 0'0 + 0'1 + 0'4 + 0'3
23 47'9 5°'4 5°'7 49'9 I + 0'4- + 0"7 + 0'5 + 0'3 23 43'5 45'4 46'4 4-5'3: + 0'5 + 0'3 - 0'3 + 0'4-
25 51'9 53'3 54'A 55'2 -,o'z + 0·6 0'0 _ 0'5 24- 44'1 45'6 4-5'7 4-5'0 1- 0'7 + 0'4 + 0'1 + 0'2

,. 25 46'1 A8'1 ,19'1 47'1 I + o'z + O'A + 0'1 + 0'226 50"] 52'1 52'3 48'9 - 1'2 - 0'2 - 0'2 0'0 ,.,. T

27 49.6 53'2 53'3 46'4 -0'2 +0'9 0'0 +0'3 27 47'3 50'1 51'2 4-9'4 [ +0'1 +0'2 0'0 +0'2
28 44-'8 47'5 50'6 43'6 - 0·6 0'5 + 0'2 + 0'4- 28 I 4-5'3 4-8'1 48'4 4-4-'2 + 0'1 + 0'1 + 0'1 - 0'2

;; ~n .)~:~. 1~:: ~~:~.1 =~:~__~ ~:~ I_=_~_~-~-\-'-+-~_:_~-f ;; I_j_~_:~_. jr§ __~_i_:~ :_~:_~ .!I_t_~_:~ +_~_:~__!_~_:~ t_~_:~_
Means 53'4 I 55'4-1 56'0 I 53'7 i - 0'2 I. 0'0 I - 0'1 + 0'3 Means I 4-5'4 4-7'9 48'2 46'0 0'0 + 0'1 + 0'1 + 0'5

OCTOBER. DECEMBER.

+ 0'2
+ 0'5

- 0'1
- 0'1
+ 0'%

0'0
+ 0'5
+ 0'%

+ 1'1
+ 0'2
- 0'1
+ 0'1

0'0

+ 0'2

- 0'2
+ 20'4-

0'0

- 0'2.
+ 0'2
+ 0'9

+ 0'3
0'0

- 0'1
- 0'1

+°'4
+°7
- 0'6
+ 0'1
+ 0'3
+ 0'1
+ 0'4
+0'5

o

0'0 1-+0'3

- 0'1
-0'1
+0'2.

0'0
- 0'3
+ 0'1

0'0

- 0'1
- 0"2
- 0'5

- 0'1
- 0'4-
- 0'1
- 0'3
+ 0'3
+0'4

+°'3
0'0

0'0
0'0

- 0'1
+ 0'2
- 0'1
-0·6

- 0'1
+ 0'1
- 0"3
- 0'1
+ 0'3
- 0·6

- 0'4-
- 0'1
- 0'2

0'0

-0'1
-0'3

-0'1
- 0'3
- 0'2
- 0'1

0'0
+ 0'2

+ 0'1
- 0'1
+ 0'1
+ 0'3
- 0'1
+ 0'2

0'0

-O'~

+ 0'3
- 0'2.
+ 0'1
- 0'3

- 0'2
- 0'2

+ 0'5
+ 0'2

0'0

+0'5

- 0'1
- 0'3

0'0
+ 0'1

4-4~6 I
31'1 I

4- 5' I I
5°'1 i
53'9
42 '1

32 '0

3°7
25'1
2"9'8
23'5
28'9
20 3'3
29'8

31'2
31 '7
37'1
35'5
35'0
33.6

26'8 .
41'3
45'1
38' I

5°'1
4-0'6

44'3
5°'6
51'1

46'9
32 '1

29'z

29'5
3°'4
26'3
277
27'1
36 '1

3S'3
3{)' I

36 '2

36-2
33'5
37'1

20 7'4
39'6
44'6
4-0'2

47'9
4- 1 '0

43'7
5°'1
5°'2
4-37
31'7
32 '1

28'5
31 •0

28'1
27.6
28,6 I
36 '1

31'3
3+'8
36.4
35.6
33'1
36'S

2"7'4
38'5
4-5' I
4 1'1

45'1
36 '5

4- 1'6
+9~I

4-9'0
4-5 '4
32 '1

3'1"5

29'5
3U"7'
28'8
2.6'6
28'3
32 7

35'8
31.'6
33'8
34-'9
32 '3
34-' 5

27'3
33"1
44-'9
4°'2

d

I

2

4
5
6
7
8
9

II

n'
13
14,
15
16

18
19
20
21

22

23

27
2S
29
3°

+ 0'1
- 0'3
+ 0,6
+ 0'5
+'0'5
+ 2'2

+ 1'1

+ 2'7
+ 1'2
- 0'1
+ 0'9
+ 0'6

- 0'9
+ 1"3
+0'6
- 0'5
+ 1'1

0'0

+ 0'1
+ 0'2
+ 0'5
+ 0'1
- 0'3
- 0'1

°
- 0'2
+ 0'2
+ 0'4
+ 0'5
- 0'2
+ 0,6

- 0'3
+ 0·8
+ 0'3

0'0

- 0'5
+ 1'1

+ 0'9
+ 0'4
+ 0'8
+ 1"1

+ 0'4
+ 0'3

+ 0'1
0'0

-0·6
+ 0'2

0'0

- 0'1

+ 0'1
- 0'8
+0'5

0'0
0'0

+ 0'5

- 0'1
+ 0'1
-0'3
- 0'2
- 0'3
+ 0'1

+ 0'3
- 0'9

- 1'1
- 0'9
- 1"2

- 0'7
+ 0'1
+ 0'1

- 0'3
-0'8
- 0'5
- 0'8
+ 0'1
+ o'S

- 0'2
- 0'8
+0'5

0'0
0'0

+ 0'8

- 0'5
+ 0'1
- 0'3
- 0"1
+ 0'8
+ 0'7
- 0,6
+ 0'3
+ 0'2
+ 0'20

+0'4
+ 0'4-

+ 0'1
+ 0'5
- 0'4
- 0'4-
- 0'3
+ 0'4

+ 0'2 + 0"3
- 0'1 + 0'7 I

- 0-'-2-
1
-+-0-'-2-

1
-+-0-,'-1-1

--+-0-'-5-t-M-e-a-n-s'I--3-5'-7-~~~- ~-~-

45~8 I
5 I '6
4-8'6
4-6'8
46 '2

4-3"0

.p·S
4-6'0

49'7
4-7"2
4 1 '1

39'3

4-6'6
4-5,8
4-1'1:
44'2,
4-5"1
43'4-

5°'3
49'8
49'0 I

54-'~ :
58'4
50 '1

44-'1
45'2

d

2 50'6 48'3 4- 8' 5
3 4-9' 3 52' I 53'3
4- 51 '2 51'3 50 '6
5 4-7.6 4-8'0 4-8'3
6 4-6' I 49'9 49'4
7 4-°'4- 4-8.6 4-8'9

9 4-3' 5 4-9'6 50'0
10 42'2 5z'l 52'8
II 4- z '6 54'1 55'8
12 51'7 55'4- 57'6
13 4-2'0 43'3 4-3'3
14- 39'0 4-7'1 4-5'1

16 43'6 4-9'6 49' I

17 4-5'9 52 '4 50'5
IS 44-'3 53'2 52'9
Ig . 4-1 7 50'6 47'9
20 40'3 48'S 4-8'6
;1. 4-3'3 4-4-'3 4-5'1

23 4-4-. I 50" I 52' I

24- 46'9 5°"1 52'1
25 47'5 52'9 52'8
26 51'2 53.6 53'4-
27 56'1 57'9 58'3
28 56'8 58'1 58' I

30 47"6 45'3 4-6' I

3I 4-3'3 47'9 4-8'3

~l~---;;- ---;;-



(lxxx) EARTH TEMPERATURE,

(I,)-Readings of a Thermometer whose bulb is sunk to the depth of 25"6 feet (24 French feet) below the surface of the soil,
at Noon on every Day of the Year,

Days of I'
t.he

:MOllth, I January, l<'ebruary, Jllarch, April, May, June, July, August, September, October, November, December,

50' 20 4-9'7 I

50 '18 49'69
50' 16 ! 49'68
50' 14 49'68
5°'12 49'65

4-9'9 1
49'9°
49'89
49'86
49'85

53'82
53'7 8
53' 76' -
53'78
53'7 8

53'7 8
53' 74
53'7°
53' 67
53'68

53'67
53'65
53" 63
53'62
53'61

53'62
53'60
53" 58
53'57
53'57

53'53
53'5 1

53'5 1

53" 5I

53'46

53'80
53'81.
53'84
53'84
53'83

53'83
53'85
53' 85
53' 86
53'87

53'87
53'87
53' 88
53'88
53'86

53'86
53' 87
53'85
53'87
53'87

53'84
53'86
53' 86
53'86
53'86

52'95
52 '97
53'°3
53'°6
53'°9

53' 13
53' 16
53'2,0
53'22
53" 2 7

53' 32

53'3.4
53' 36
53'38
53' 4 1

53'45
53'49
53'5 1
53'53
53'54

53'57
53' 59
53,63
53'64
53'67

51 '74
51 '78
5I' 83
51 '88
51'95

51'97
52 '00

52 '°4
52,'°7
52' 1()

52 '15
52 '2,0
52 '25
52 '29
52 '33

52 '36
52 '4°
52 '44
52 '49
52 '5 2

52 '57
52 '60

, 52 '64'
52 '7°
52 '73

50' 56
50 '60
50 '62
50 '66
50 '69

5°'7 2
50 '76
5°'7 8
50 '83
50 '87

5°'9 1

5°'94
5°'97
5I' 03
51'06

5I' 08
5I' J 3
51'16
51 '20
5I' 25

5I' 28
5I' 33
51 '37
5I' 42

5I' 47

49'75
49'7 6
49'79
49'80
49'83

49'85
49'87
49'89
49'9 1
49'93

49'96
4-9'97
5°'00
5°'02
5°'03

50 '08
5°'10
5°'13
50 '16
50 '19

5°'2 I

5°'25
50 '26
5°'3°
5°'33

49°'651
+9'64 !
49'63
49'63
49'61

I
49'63
4-9'63
49'61
49'61
49'62

4-9,f)0
49'63
49'62
4-9'60
49'63

49'66
49'64
4-9'63
49'63
49'65

49'66
49'65
49'67
49'68
49'68

5°'00
49'98
49'97
49'94
49'93

49'76
49'75
49'75
49'73
49'7 2

49'83
49'83
49'81
4979
49"77

I

5°'73
5°'73
50 '66
50 '65
50 '66

50 '60
50' 56
5°' 54
50' 5 I

50' 50

5°'+5
5°'42
5°'4°
5°'37
5°'33

5°'3 2
5°'29
50 '28
50 '26
50 '24

51 '25
5I' 22

51'19
51'16
5I' 15

5I' I2

51 '08
5 I '07
51' 02
5°'99 i

5°'96
5°'93
5°'9°
50 '88
50 '88

51 '5 2

5I' 4-7
51 '4- 1

5I' 38
I 5I' 38

I 5 I ' 36
51 '34
5I' 33
5I' 29
5I' 28

52 '10
52' I I

52 '08
52 '°5
52 '°5

52 '02
51 '96
5 1 '96
5I' 92

51'9°

52' 2.1

52' 18
51'14·
52' 13
52' 10

51 '87
5I' 85
5I' 8 I

5I' 78
51 '77

5 1 '74
51' 72

51,67
5I' 65
.5 1 ,62

52 '78
52 '75
52 '77
52 '78
52 '75

51.'73
51.'71.
51.'71
52 '7°
52 '69

52 '65
52 '65
51 '62
52 '59
52 '57

52 '59
52' 53
52 '55
51' 53
52' 5 I

52 '48
52 '4-6
52 '4 2

52 '4°
51.'3 6

3
4
5

I

2

d

6
7
8
9

10

16
17
,18
19
20

26
27
28
29
3°
31

Means

52 '3+ 15 1 '5 8 I 50 '85 5°° 10 49'65 49°7 1 50"36 51 °5° 52 '78 53"7 1 53" 85 53'46
52,'33 5 1 '55 50 '83 50 '08 49'65 49'7 2 5°'37 51'5 6 52 '79 53'73 53'86 53'41
52 '3° 51 '53 50 '82 50 '08 49'63 4-9'7 2 5°'41 51'5 8 52 '82 53'76 53'84- 53'42
52 '28 ,5 0 '80 5°'°5 49'64 49'73 5°'+6 51'62 52 '87 53'7 6 53'81 53'43
52 '26 5°'7 8 5°'01 49'63 I 49'73 5°'5° 51' 67 52 '92 B'75 53'78 53'4-°
52'24 I 5°'73 49'6+ 5°'53 51'7° 53'7 8 53'3 8

!-----------------------------------1---------------
52 '55 I 5 1'89 ,! 51 '11 i 5°'35 I 49'7 8 I 49'65 ! 5°'10 51'11' 52 '34- 53'42 53'85 53'60

; I I I

The mean of the twelve monthly values is 51°'65,
w:

(II.)-Readings of a Thermometer whose bulb is sunk to the depth of 12'8 feet (12 French feet) below the surface of the soil,
at Noon on every Day of the Year, .

54'28
54'15
54'°7
54'°5
54'00

53'9 2

53'81
53'69
53'5 8
53' 5 I

December,

56°, 30 I
56' 23 I
56' 13 I

56 '03
55' 91 i

55'83
55'7 2

55'68
55'63
55'62

October,September,

55'34
55' 5I

55'57
55'7 1

55'80

55'9°
55'97
56 '08
56' 18 .
56 '3 2

August,July,

5Z 'II

52' I 8
52 '33
52 '45
5Z' 57

52 '68
52 'So
52 '9 I

53'02
53'10

June,

48'96
49'°3
49'08
49 15
4-9'20

I 49'26
49'33
49'3 6
49'45
49'55

May,

47'3 8
47'4 1
47'44
47'43
4i'5°

47'5 1

47'54
47'60
47'60
47'66

April,

47'°7 '
47'°3
47'02
47'°4
47'07

47'Z5
47' 19
47' 14
47' II I

47'°8 I

52' 14
52 '06
52 '02
52 '00

5I ' 84-

51 '77
5I' 70
51,62
5I ' 55
51 '46

J """"'y, I "d,"'""y, I >rareh,

d

I

2

3
4
5

6
7
8

9
10

n )"8 of
the

lIonth,

\ ° \
'I 5°'°9 I 4~, 56

49' 98 I 48 ' 5I

49'9° 48 ' 5°
I 49'86 ,I 48 '46
I 49'7 8, 48 ' 39 I

'I 49 . 72 I 48. 36 ),
49'70 I 48 ' 32

I 49'62 48 ' 29 i

I
I +9' 54 .1' 4

8
' 2 3

II

49'48 48 ' 19

----...:--,--~-------..:--.,----~I -_--:._-_..:-_-------------...;..----1



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899, (lxxxi)

(II,)-Readings or a Thermometer whose bulb is sunk to the depth of 12'8 feet (12 French feet) below the surface of .the soil,
at Noon on every Day of the Year-concluded,

Days of
the

Mouth.

d

II

12
13
If
15

16
17
18
19
20

January.

51 '35
51 '3°
51' 20
51 '06
51'00

5°'96
50 '83
50 '80
5°'75
50 '69

I February,

I

49' 37
49'25
49'20
49'10
49'°3

48 '97
48 '9°
48'84
48'81
48 '79

~larch,

48 '13
48'04
48 '00
47'94
47'9°

47'85
47'78
47'75
47'68
47' 63

April.

47'°5
47'°6
47'°9
47' 10
4-7'11

47'13
47' 17
47'20
4-7'22

47'26

May.

47'69
47'76
4779
47'84

i 47' 87

47"9 1

47'97
48'06
48'08
48'15

June,

49'63
497 8
49'86
49'9 2
5°'13

5°'27
5°'4°
5°'53
5°'61
5°78

July.

53'17
53'26
53'35
53'4 1

53'49

53'64
53'73
53'81
53'93
54-'02

August,

56 '4 2

56'56
56 '62
56 '74

I 56'9°

56 '94
57'00
57' 10
57' 18
57'29

September.

.'..

October,

58' 17
58' 10
57'98
57'9°
57'88

57'76
57'70

57' 61
57'49
57'37

November,

55'53
55'48
55'4 2

i 55' 38
55' 3I

55'26
55"22
55' 12
55' 10
55'02

December.

I 53°· '1-3
I 53'35
i 53' 30I 53'20

53' I I

53'°6
52 '98
52 '9°
52 '79
52 '7°

21 50 '61 48 '75 47'59 47'26 48'18 5°'9° 54'12 57'35 ". 57'28 54'92 52 '57
22 5°'55 148 '7 2 47'5 8 47'27 48 '25 51 '00 54-'22 57'47 .. , 57'21 54'95 52 '45
235°'+5 I 48 '68 47'54 47'29 48'33 51 '12 54'33 57:55 '" 57'11 54'85 52 '36
24 5°'39 48 '66 47'5° 47'3° 48'3 8 51'27 54'43 57'67 '" 57'02 54'80 52'27
25 5°'3 2 48 '65 +7'5° 47'3° 48'43 51'39 5+'55 57'7 8 ,.. 56 '95 54'7 1 52 '°9

26 5°'3° 48 '60 47'49 47'3 2 48 '5° 51'55 54'65 I 57'81 ", 56 '86 54'63 52 '00
27 50 '26 48 '57 47'46 47'3.5 48'5 6 I 51'65 54'77 I 57'93 ,.. 56 '80 54'61 51'81
28 5°'20 48 '57 47'4-2 47'36 48'61 51'76 54-'88 57'9+ ... 56 '/,1 54-'5 1 51'77
29 5°'17 47'4° 4-7'37 4-8'7 1 51'9° 54-'99 57'97 ", 56 '57 54-'41 51'7°
30 5°'12 4-7'35 47'34 48'80 51'9 8 55'17 58 '07 ,.. 56 '43 54'3° 51'5 2
31 ' 5°'°9 47' 27 48'9° 55~27 I 58'10 56'35' 51'4°

------------------------------------------------------------
Means I 51'02 i +9'18 47'89 I 47'18 +7'99 5°'29 53'66 I 56 '86 .. , I .. · 55'29 i 52 '96

At temperatures excf'eding 58°'30 the spirit of this thermometer passes beyond range of the scale and enters the upper bulb,
The readings were out of range 011 this account from September 3 to October 8 inclu~ive,

(IIL)-Readings of a Thermometer whose bulb is sunk to the Jepth of 6'4 feet (6 French feet) below the surface of the soil,
at N0011 on every Day of the Year,

Days of
the

Month.
January. February, March. April. May. June. July. August.

I

I September.

I .
October. November, December.

57'90 61 '98
57'82 62' 10
57'96 62' 20
58'10 62'33
58'16 62'23

.

d

1

2.
3
4
5

6
7
8

9
10

Ii:
12

13
14
15

49'88
49' 74
49'64
49' 5°
49'3°

49' 17
49' 11

49'°3
48 '95
4. 8 '9°

48 '9°
48 '9°
48 '80
48'70

48 '61

47'66
47'49
47' 34
47'20
46 '61

46 '77
4-6 '60
4-6 '46
46 '27
46 '21

46 '29
46'41

46 '60
46'76
46 '87

46 '75
46 '60
4-6 '45
46 ' 3°
46 '16

46 '06
45 '99
4-5'9°
45 ,8o
45'73

45 ,69
45'5 2

45 '61
45'61
45'7 1

45'29
45'41

45'63
45' 86
46 '07

46 '3 2

46'5 1

4-6 '7 1

46 '92

47'°5

47' 14
47' 19
47'23
47'2.8
47' 30

47'9 2

48'10
48'2.3
48'35
48'5°

48'60
+8'69
48'76
48'80
48'9 2

49'06
49'20
49'3°
49'43
49'57

51'49
51'62
51'80
52 '°9
52 '4°

52 '77
53'11
53'4 1

53'79
54~ 15

54'45
54'75
54'93
55'°6
55'37

58' I 7
58'20
58'22
58'28
58'3 2

58'49
58'60
58'75
59'00
59"18

62' 50

"

60'22
59'97
59'81
59' 57
59'34

59' 19
58 '98
58 '87
58 '63
58 '42

58 '21
58 '00

57- 66
57'46
57'3°

55'16
55"20
55' 11
54'67
54'7 2

54' 5°
54-'76
54'80
54'81
5+'79

54'7°
54'64
54'59
54-'4-8
54'36

52 '44
52 '3°
52' J 5
52' 10
52 '00

5I' 80
51 '59
51 '46
51 '37
51 '3°

5I' 20
51 '02
50 '80
50' 55
5°'29

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1899. L



(lxxxii) EARTH 'TIE-MPERATUREj.

(III,)-Readings. of a, Thermometer whos~ bulb is sunk to the depth of 6'4 feet (6 French feet) below the surface: of the soil,
at Noon,olI every DaY'of the Year-conclude&

Days of
the

:Month

I

January. ( :February, :March. ApriL ~Iay. June, July. August. September. October, November: December,

5°'01
49'71

49'42
49' 14
48 '89

48 . 62
48 '43
48 '28

I 48' 13
47'97

47'87
47'7°
47'61
4-7'55
47'39
47'28

54-'23
5.4']0
53 '9 1

53'8'4
53'69

53'5°
53'+2
53'20
53'°7
)2'93

52 '79
52 '7 2

52 '62
52 '5 2

52 '47

I
I 57" 10
I 56· 90

56 '67
r 56'4-5

!

56'22

62'36 56"04
62'17' : 55'89
62'00 I 55'75
61'T2 i 55'5 8

I
61"54 55"'P

61'3° 55"34-
61'05 55"25
60'80 55'01
6o' 64- }5. 01
60' 46 55 '02

55'°5

59'43
59.60
59'7 8
60'00
60'16

60'3 1
60'5 I

61'22
6 I '10

61'29

55'56
55'70

55'84
55'93
56'19

I 4;'75
49'9°
5°'10
50' 18
5°'3°

47'20
47'25
47'28
47' 33
47'33

4-7" 32

47"33
47" 2 9
47'27
47'25

45°· 79 ,

45' 8+ II

45 '9°
45 '93 I

45'95

45'97
45'9°
45'81
45'7°
45' 56

47"25
47' 2 7
4-7'27
47' 25
47'20

4;'98 ;
47'°9
'47 '18
47'22
47"25

48 "43
48 '45
48 '48
48 '5 8
+8'60

48 '5 1

48 '45
48 '45
48 '45
48'4 1

21
22

d

16
17
18
19
20

5°'43 56'40
5°'59 56'57
5°'7 8 56'7 2

5°'93 56'9 1

51'12 I 57'°3

26 48 '62 47'11 45'36 47'4 2 51'20 I 57'21 61'45 .. ,
27 48'5T 47'00 45'17 47'54 51'3 1 I 57"23 61'3 6 .. ,
28 ; 48 '42 46 '89 45'04 47'60 51'3 8 57'29 61'60 .. ,
29 I 48 '26 44'99 47'70 I 51'4° I 57'40 61'70 '.'
30 I 48 '04- I 45'°3 47'85 51'3 8 I 57"50 61'82 I ..

31
! 47'85 , 45'11 '. 51'41 I 61'89 i ..

Me~r-~~¢-'~~:;-I~I~;-,~59'6;-,--'-"--I--'~"----11-5-7-'-24--~~- -4--9'-88-'

At temperatures exceeding 62°'50 the spirit of this thermometer passes beyond range of the scale and enters the upper bulb,
The readings were out of nmge on this account from September 7 to October 20 inclusive,

-- --------------------------------------J

(IV,)-Readings of a Thermometer whose bulb is sunk to the depth of 3'2 feet (3 French feet) below the surface of the soil,
.at Noon on every Day of the Year,

1899'

Day,; (Jf I
I

the January, }'ebruary. 1Iarch. April. i\Iay, June, July.

I
August. September. October, November. December,

:Jronth, .
d 0 0 0 0 ° ° ° ° ° .! ° ° °

1 45' 57 42"95 42"3° 44'°4 48'13 52'4° 61'18 65"59 65"81 57'5 1 53'29 49'00
2 45'2.] 42 '79 42"10 44'62 48'30 53'29 6°'9 1 65'77 65"5 1 57'13 52'89 48'76
3 45 '00 42 "5° 42"06' 45"27 48'49 54'29 60'66 65'89 65'33 57'°7 52'9° 48"5°
4 44'9° 42 '18 4 1'99 45" 79 48'68 55'20 60'3 I 66· I I 65'°9 56 '75 51."93 48"01
5 45 '00 4 1"57 42 "°3 46 '11 48'61 55'9 1 60'09 66'38 65' II 56 "62 53'13 47'7°

6 45'15 41"45 4 1"95 46 '3° 48'4-5 56-64 60'00 66"49 65" 12 56 '5° 53"5° 47"80
7 45 '00 41'5° 4 1'.74 46 '55 48'53 57'3 2 60'26 66· 56 65'41 56 '21 53"38- 48'°3
8 45 '11 41' 80 41 ' 55 46 '75 48'80 57'75 6°'55 66"5 2 65"53 55'84 53'°8 48"26
9 45 "48 42"5° 41 ·60 46 ' 5° 49'15 58-01 60'96 66"41 65"41 55'27 52 "9 1 47'88

10 45 ·61 43"37 4 1'95 46 ' 19 49'49 58'°3 6i'29 66"3 2 65'°8 5.4' 86 52 '5 ' 47" 17

I 1 45'80 I 44' 14 42" 10 46 . 3° 49'57 58'°4 61 7 8 66· II 64'61 54'48 52"43 46"5°
12 45 ,67 44. 66 42"3 1 46 '33 49'72 58'2 I 62"13 65"97 64' 19 54" 19 52"21 45'86
13 45' 5° 44"9 1 42 '7° 4-6 '04 5°'08 58'21 62·62 65'87 63"9 1 54"10 51'9° 45 '20
14 45' 26 45"°5 43' 18 45'84 5°'46

, 58-29 62'92 6;"89 63'61 53'94- 51"62 44"66
15 45" 12 45" 10 43'39 45 '7° 5°'77 58'35 63"°0 66'°9 63"47 53"5 1 5 I "40 44'08

16 45 '02 45"15 43' 39 45 ·66 5°'97 58'28 63'21 66"11 ' 63" II 53"17 51" 16 43"55
17 45 '4° 45'20 43'42 45"65 5°"97 58-5° 63'3 8 66"3 1 62"81 52 "9° 5°"9 1 43" 15
18 45'26 45'00 43' 5 I 45 "49 51'02 58"9 2 63'53 66"3 2 62"41 52."7 2. 50 "63 42 "1'5
19 45 '27 44"9° 43'41 45 '40 5 I - 15 59'3° 63.'9 1 66"30 62" 10 52"60 5cr"4Q' 42"5 6
20 45 ,63 44'9° 43'01 45'4° 51'5 2 59'6g 64"37 66"40 61 "71 52'" 41 50" 15 42'59

'.



AT TllEl~OYAL OBSERVATORY, GREENWICH, ]N -THE YEAR .J:899" (lxxxiii)

'(IV,)-Readings of·a Thermometer'whose bulhissunk to the depth Of-3'2 feet (J French-.f.e.eti).belo-wthe suUaceofthesoil,
at Noon on mv.ery ,Da-y of tlw Yea'F-concluded,

~

~L-R99"

Days of
the JanU3Ty. February, March, April, May. JUIle, J.uly. August, September, Oatober, No-.mnll8r, Deeember,

Month.

d Q Q Q Q Q Q Q Q Q Q 0 0

I 2'1 45"87 44"94 42"61 45 ,6o 51'87 59'80 64'9° 66"3'2 61"3 2 ):2 '''%2 49'70 +2"+9
22 46"2-3. +1-"9° 42"07 45'98 52"°4 59'9° 65'3° 66"20 6°"7 1 52' rz 4-9'47 42 '.49
23 46"5° 44'55 41"52 45'96 52'28 60'00 66'10 65'99 60"34 5I "~99 +9 '~Z:3 42"5°

I 24- 46"36 44" 16 41'00 46'00 5,2'18 ~9'9° 65'70 6S' 91 59'81 51"80 4-9' 3'1 4-2'48

I
25 +5' 9<1 f3'8;2 40'60 46'23 52'4° 59"75 65'3 8 66" I I 59"45 51'83 49'J5 4-2"43

26 -4:5'" 70 41'-5° 4°"3"3 46'64 52'29 -59'77 65',17 66'20 -59",30 52"02 49"-38 42"48r
~ 27 4-4 '5° 43 '1O 4°"7° 46•85 5I '8 I 59-So : 65 '42 66',1 59'16 52. ";25 +9"-5° +2'35
~ 28 4-3" 84- 42'7° 41'35 47' 10 5I '3 2 60'28 65"°9 66, 50 58'9° 52"7° 49"5 1 42'25

l
29 43' 32 42'°9 47'47 5I '16 60'5° 65'01 66'5 2 5S"46 53'32 49"52 42'00
3° 43'°9 42'9 1 47 '~S9 5I '27 60'81 '65'11 66'3 6 57'81 53"95 49'32 42'27
31 413' 10 43"49 517° '65'35 -66'r::ry 53"60 42'62

---'-----1--------------'----------------
Means j 45~I7 43- 69 42"21 I 4-6'05 5°'42 I 58'17 I 63'08 I 66- 2°1 62- 69 I 54'°5 51 '25 I 44"79

'1
The mean of the twelve monthly, values is .52°,.3 I"

(V,)-Readings of a Thermometer whose bulb ig sunk to the depth of I inch below the surface of the soil) at Noon on every
Day of the Year,

1899,

Days of J

the January. :February, )larch, April. May. June. July.

I
August, September. October, November, December,

~Ionth.

d Q 0 0 0 0 0 Q 0 0 0 0

I
0

I 4°'0 38"3 38' I 49'5 49"2 58'9 61"3 68'7 63"9 51"8 4-9" I 46-8
2 39'9 36'3 38'2 49'J 51'1 62"1 58'0 68"9 63"9 52'3 54"0 43' I

3 4°'9 36'0 38"8 49'8 49"9 61"'1 58" I 7°"0 62'8 53'0 53'0 39 - I

4 43"7 34'9 39'2 5°'0 47'7 62'6 59'S 69"7 65 '0 53' 8 55"0 43'5
5 42'1 36"6 37"7 48"+ 47"0 64'° 60"8 7°'2 68"0 5I' 9 54'7 46"+

6 41 "0 37'9 36'9 49"9 48'1 65"0 63"° 68'0 69'° 51'3 5I '7 48"2
7 43'5 41'9 36"2 48'7 49'9 64"8 64'° 66'8 65'5 48"8 50 '0 47'5
8 46"0 4-5'1 39'8 45'2 52"3 59"8 64"8 66"S 65'7 50'6 5°"9 4°'9
9 45"·4 4-6"9 41'5 43"3 51"2 59' I 65'° 65"8 62'0 48"6 48'5 39"0

10 46' 1 48"9 4°' 5 49'0 51"0 59'S 65"3 66"9 6°'7 46'S 52'3 37'2

II 4-2 "0 48"1 41"6 45"8 5°'7 58"1 67"5 65"3 58"8 48"9 48"6 37'0
12 45'0 45 "0 43"° 43'° 53' 5 61'5 69" I 66'8 61 "9 51'8 47'9 36'0
13 43"° 47' I 44'0 44"0 53' 8 60'0 65"5 65'8 6o" I 48"6 48"2 35"9
14 41"8 45"4 4- 1'3 44'0 54"6 56-4- 67"° 66'7 61'8 46"8 +8"3 34-'0
J 5 42'1 44' 5 41' 5 44'5 52"1 59"2 65'9 7°"0 60'0 48'0 45"8 34'4

16 46"7 43'8 42"0 44-"8 53"0 61 "7 66"2 68"5 59"8 48-0 46"5 35 "0
17 4°'0 43'1 42'9 42'6 52'4 62~7 66" 5 66"7 58'5 49'2 47"0 35"0
18 4+-9 42"3 42"0 43'6 55"0 63"8 6S"2 66,S 58' I 4S'4 4+'0 36'9
19 47"6 4-3"8 38"3 43"8 54'7 61 "4 70'0 67'2 58"0 47'9 45'9 37'1
20 45' S 4-4'5 36'0 45"5 55"9 62"0 71" 8 67"° 56"0 46"9 +4-'4 37'2

21 49'0 43" I _35 '.5 46"3 55"0 62"7 7I" I 65"0 54"S 47'5 42"9 38"1
22 4-7'8 40'6 34'8 45"0 53'8 62"5 69'° 65"° 55"2 +6'9 46 '0 37' I

23 44"0 39"0 34"2 45"9 54'4 6°"5 65'9 66'2 54"2 47"4- 46"4 37"5
24· 40-S 38"7 34'7 47"9 55"0 61"3 64- 6 67"8 B" 9 +9"1 47"3 39" 5 -

25 37"4 39"2 36" I 48"8 5°"7 60'0 6+"4 69' I 56'3 5°"0 48'0 38"3
!,



(lxxxiv) EARTH TEMPERATURE, AND ABSTRACT OF THE CHANGES OF THE DIRECTION OF THKWIND,

(V,)-Readings of a Thermometer whose bulb is sunk to the depth of 1 inch below the surface of the soil, at Noon' on every
Day of the Year-coneluded,

Days of
the

Month.
January. }I'ebruary, .March. April. May. June. July. August. September. October. November. December.

The mean of the twelve monthly values is 51°'18,

(VL)-Readil1gs of a Thermometer within the case covering the deep-sunk Thermometers, whose bulb is placed on a level
with their scales, at Noon 011 every Day of the Year,

Days of I I Ii
the January. I .February.

:\Ionth I )111rch. April. :\lay. June. August. September.

I i

October. ~overnber. December.

d

I

Z

3
4
5

6
7
8

9
10

II

12
13
14
15

16
17
18
19
20

21
22

23
24
25

39'0
37'6
42' I

5°'2
4°'4

42 '7
46 '3
5I' 2

49'4
4-9'2

4-°'6
51' 8
42 '7
41 '0

45'6

49'7
37'3
5°'3
5I' 9
49'2

53'6
5°'2
4 1 '5
37'8
35 '0

36'7
34'4
34'0
3S'9
37' 2

38 '4
50 '8
4-9'8
52 '7
58'9

52' 5
45'9
52 '0

49'7
49'5

46'7
47'8
43'0
45'7
4-5'4

44'0
43'7
43'0
4-°'9
4-1 ' °

44-'2
41 '6
4-4'2
42 '3
38 '0

4- I' °
4- 2 '2

47'3
4S'7
46'0

45'3
SI' 8
48 '0

4 1 '3
48'7

42 '3
43'0
4- 2 '6
37' 2

36 '3

35'7
34'9
3I' 7
37' I

4-4-'2

55' 5
5I' 2

5S' 5
S4-'6
56 '3

56'8
4- 8 ' 9
4-5'0
4-8 '5
55'5

45 ,6
4- 5' I

4-4'0
4-3'3
4-4'7

45'9
4-4-'6
4-6 '3
52 '6
56 '8

4-5'6
4-7'3
5I' 9
52 '9
52 '0

53'S
S7' 2

SI' 2

49' S
52' 5

53' 3
56'9
59'9
51'°

I 53' 7

54'3
61' 6
59'0
59'8
52 '8

58'6
58'7
65'2
60'6
59'7

58'5
54-' I

63'0
61'z
4-8 '1

7S'9
79'z
72 '8
77'9
79'7

79'7
75'8
60'4
62'8
64-'0 I

58 '2

70 '8
61' 2

54'9
68'5

72 '6
74'9
74'7
64'6
67' 2

69'Z
6S'8
61 '7

I 64' 4
62'S

65'4
58'5
58'5
63'0
68'5

68'9
74-'0
73'1
72 '9
71 '0

78'9
74-' 3
68' 4
73'2
7I' 7

75' 4
76' I

79'9
84-'0
84-' 5

82'8
72' Z I
66' 1

68'9
7 I ~ 2

77'9
77'6
78'6
74' 5
77'9

69'9
68'7
7°'4
7°'4
74-'8

72 '5
76' I

72 '6
73'0
83'9

73'8
7I' 4
7 I ' I

69'5
70 '6

7°'4
73'6
76' I

79'2
84'3

69'5
68'8
71 ' 4
76 '2

83'0

76'6
67'3
69'8
67'z

. 63'0

58' 5
63'2
63'/
63'S
64'8

61' 4
62'2
59'9
60'1
57' 1

58' 7
58 '3
60'1
55'9
61 '0

52 '6
5 I ' 4
57'3
53'5
SO'7

53'0
4-9'0
53'5
53'5
53'8

56 '6
57'5
4-8 '8
49'4
5I' I

52 '8
55'6
54-' I

49'8
47'6

4-5' 6
4-7'0
5°'4
5I' 3
55'2

53'9
59'6
56'9
61' 8
54-' 3

50 '8
53' 4
52' I

51' 6
58 '4-

54-'4
50' I

50' I

5°'4
46'3

4-8 '5
4-7'5
43'Z
4-5' Z

4-4-'7

4-°'7
47'9
48 '0

4-8 '4
50' 5

5°'5
40 '6
32 'Z

4S'9
so'o

51 'Z
46' I

34'4
35' 4
34-'8

31 '7
32 '6
31 '8
29'9
3°'7

36'2 ;

3I' °
37' I

35'3
37'2

37'2
34'2
35'9
4- I' 9
36 '8

26 38'0 38'0 5°'5 51'3 48'5 75'6 II 74-'8 77'5 61'5 56'3 4-9'6 4- 1'1
27 37'3 36 '3 53'S 52'5 5z'3 71'7 67'z 83'4- 56 '9 59'4- 52'4 29'3
28 36'3 36'3 5z '2 58'5 57'0 1 73 '31 73 '1 I 72'6 53'9 60'0 51'0 38'1
29 38'1 4-7'8 56 '9 60'9 7°'5 74-'9 I 69'1 54-'4- 59'0 44-'3 4- 8'0
30 41'4- 53'3' 4-8'7 66'S I 69'1,/ 76'4- 73'3 I 54'2 48'5 38'S 45'9
31 36 '5 49'7 70'6 I 73'5 68,6 52'2 4- 1'1

~~~3~-7-1-~~-9-1~3-'-9- ~;-,5-/-;-'1-16;-,3-'-;-'3-~4~1-63~-5;'-8- -5;'-1- -38-'-2-

The mean of the twelve mouthly values is 54°'96,



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (lxxxv)

\

ABSTRACT of the CHANGES of the DIRECTION of the WIND, as derived from the Records of USLER'S ANEMOMETER in the Year 1899.

(It is to be understood that the direction of the wind was nearly constant hi the intervals between the times given in
the second column and those next following in the fh'st column.)

Note.-The time is expressed in civil reckolljll~, commencing at midnight. and counting from Oh to 24h
•

Amount of
Motion.

Change oj
Direction.

Greenwich
Civii Time.

Amount of
~Iotion.

Change of
Direction.

[. ~------:------;-------------------------------------,--------------I
~
! Greenwich Change of Amount of Greenwich
I Civil Time. Dil'eCliou. 11otion. Civil Time.

l,·",. --.....,.---.�---~-----_. _.._ _ __ _ 1 1--~--1-~--;------·-- --.------ ~-.--.--

; .From II To From I To Direct. I Retl'o- From I' To From I To Direct I Retro· From I To From I To I D' t IIter:·o·" , ilTade. • grade. I 1I'CC. grade.

t1---~-_+----~-____,-------,,.__-----:.-----:-.---------- -----,:-----'!........--..--:...--~------,~-----....:---I

I I 0 I

January. Jan.-cord. February.

22!

22t

22!
45

22!

9°
45
45

22~

:u1

22!
22!
45 I
22.1 !

221
45

'V.S.W.
W.

N.W.
N.N.\V.

N.
N.E.
N.

N.N.\V.
N.

S.S.W.
S.vV.
S.E.
E.

N.E.
EoN.E.

S.
S.S.E.

f;. t

S.S.E.
E.S.E.
E.N.E.
N.E. I

N.
N.N.E.
S.S.\V.

S.E.
N.E.

E.N.E.
KS.E.

E.
E.S.E.

S.E.
S.W.

S.S.W.
S.W.

S.S.W.
S.W.

S.S.W.
S.S.E.
SS.W.
S.W.

'V.S.W.
S.S.\V.
S.W.

S.S.W.
S.W.

S.S.W.
S.W.

S.S.W.
S.

d h

22k 1. 4 I. 5 S. w.
22t 1.) It 1. 12 'V.S. W.

I. 141 I. 14! 'v.
I. 16 I.16} N.'¥'.

22! I. 171 I. 18 N.N.W'.
2. 10~ 2. Iii N.
2. 18 I 2. 2 I! N.K

22! 3· 4!: 3· 5 N.
67! 3· 18 I 3· 18i X.N.W.
2Z! 3· 1 9-11 3' )9¥ N.
22! 3.22 3.222 S.S.W.
67~ 4· 2t 4· 2! s.W.

4· 4 I 4· 41 s. E.
4· 511 4· 5! E.

22! 4. 7~1 4. 8 N.E.
22! 4. 93 4· 10! KN.E.

4· I2! 4· I3 ~.
4· I 9~ 4. 20 S.S.E.
4. 23~ 5· ° S.
5· 2 5· 3 S.S.E.
5· 61 5· 6! E.S.E.
5· 8 5· 9 EoN.E.

22! 5. I I 5. I Ii N.R.
22! 5.16 5.16k N.

5.18i 5.18! N.N.E.
5· 19! 5· 19~ S.S.W.

22! 5.20 5.20i S.E.
22! 5. 23 5.23! N.K
22! 6. 21 6. 3! KN.E.

6. 8 6. 9 E.S.E.
6. 12 6. 13 E.

22! 7· 3! 7· 4 E.S.E.
7. 5i 7. 10 S.E.
7· 18! 7.I9t S.W.

22! 8. 3 8. 4 S.S.W.
8. 8 8.10 S.W.

22!IO.1410.I5 S.S.W.
22! 10.19 10.21 S.W.
22! II. '4 II. IS! S.S.W.

11.1811.19 S.S.E.
12. I I ~ 12. 12 S.S.vY.

-- 12. 14! 12. IS! S.W.
1620 12. 20~ 12. 21t vV.S.W.

13. 0 13. I S.S.W.
13. 3 1 3. 5 S.W.
13.15tI3.15! S.S.\V.
14. ° 14. z S.W.
14. 9! 14. 10" S.S. W.
14. 15 14. 16 S.W.
14.18 14.18! S.S.vV.

22!
22!

22!
22!

1I2!
22!
22';-

221

Sums I957!

S.S.vV.
s. I

S.VV.
\V.s.w.1 ~~!

S.'¥'.
W.S.W. 22!
N.N.W. 90

N.W.
W.S.W,

S.W. !

S.S.vy.
S.E.

S.S.E. 22!
W.8.'W. I 90

S.W.
S.S.W.
S.W.

W.S.W.
N.

N.N.E.
N.K

E.N.E.
N.E.

N.N.E.
N.E.

KN.E.·
N.E.

N.N.K.
N.

N.N.E.
N.E.

N.N.E.
N.K

E.N.E.
N.E.

KN.E.
N.1£.

N.N.E.
N.

S.W. 225

d h d h

2 zi 1 5. 6 1 5. 7 S.W.
45 15· 9! 15· 10 S.S. "V.

15.llkI5.13 s.
2Z! 16. 3~116. 4 S.W.

16. 6 16.,7 W·.S.vV.
16. 15 16. I5~ S.W.
17. I 17. 21 "'.S.W.
17. 4~ 1 7. 5! N.N.W.

I 12! 17. 8 17. 9 N.W.
22! 17.14 17. IS 'V.~ W.

17. 16k 17. 17 S.W. II

222 17. 20 17. Hi S.S.'V.
17.23 18. ° S.K·

67! 18. I 18. I! S.S.1£.
18. 5 18. 7 W.S.W.
19. 12 19.13 S.W.

45 22. 3 22. 5 S.S.W.
225 2 3. 3 2 3. 5 S.'\!.

23. 9i 2 3. lOt W.S.W.
24. 13 24.13t N.

22~ 24. I7! 24. I 8~ N.N.K
25. 9 25. 10 N.E.

_ 25. 16~25' 17l E.N.K
22! 26.23127. ° N.E.

2 7. 2 27. 3 N.N.K
27. I I 27.12 N.E.

22! 27.16 27.17 KN.K
22! 28.23 28. 23k N.E.

29. Ioi 29. I I ! N.N.E.
29. 12 29. ui N.
29. 18k 29. 19! N.N.E.

67i 2 9. 2 3 2 9· 2 3! N.E.
22! 30. 5! 30. 6! N.N.E.

30. 9 30. 10 N.E.
30. I Ii 30. 12 E.N.E.

u! 30. 14 30. IS N.E.
30. 20 3°.21 E.N.K

22!3I. 12!31. 13 N.E.
22! 31.18 31. 18! N.N.Eo
45 31. 22 31. 22t N.

45
22~

45

d h d h

I. ° I. I vV.S. W. 1-;. 'V.
I.13! 1.14 S.W. B.
I. 17! I. 18! S. vV.~.'V.

1. 22! 2.' 2I'W.s.W". t\.':ll.
2. 6 %.10 ~.W. :W.
2.21 2.22. W. W.N.W.
3· 5 3· 7 W.N.W. N.vV.
3. 10~ 3· J I! N.W. N.N.W.
3· 15 3· 17 N.N.vV. S.W.
3· 19 3. 191 S.W. S.S.W.
4. ° 4· 3 S.S. '¥'.. W·.S.'¥'.
4. 4! 4. 6 W.S.W. S.'\!.
4.22 5. ° S.VV. W.N.W.
5· 4 5· 41 'V.N.W. S.W.
5. II! 5.I3! S.'¥'.' VV.
5· 14i 5· 15 W. vV.N.'¥'.
5.15! 5.16 \V.N.W. \\'.S.vY.
5.20i 5. 20! W.S.'¥'. N.N.E.

~ 6. ° 6. o~ N.N.K E.N. E.
,I 6. I! 6. 2 KN.K E.
~ 6. 3! 6. 3! E. KN.E.

6. 5 6. 5t E.N.E. E.S.E.
~. 6. 8 6. 9 E.S.E. ~.E

7. ° 7· o! S.E. E,~.K
~~ 7. 6 7. 7! KS.K s.
" 7. 9 7· 10 S. S.S. \V.
I 8. I I~ 8. 12 S.S.\\!. S.
! 8. IS! 8. I6~ S. S.S.E.

-9. 10 9· I I~ S.S.E. S.
; 10. 5 10. 6 S. S.S.W.

10.12 10.13 S.S.W. W.S.W.
10.15 10.171 'V.S.vV. s.

,; 10. 20! 10. 2I S. S.S.E.
IO.22110.22k S.S.E. S.S.W.

,! I I. 6 II. 7 S.S.W. S.W.
".11.1011.11 S.W. S.S.W.

I I. 16 I I. 171 S.S.W. W.
i'I I. 19 II. 191 W. W.S.W.
. 12. ° 12. o! W.S.W. S.W.
I 12. 2~ 12. 41 S.w. s.
<. 12. 6 12. 6i s. s.s. ,,yo
u. 8! 12. 9i s.s.w. s.w.

f. 12. 14 12.16 S.W. W.S.'¥'.
13. 5 13. 6 W.S.W. S.W.
13.10 13. I Ii S.\V. s.
13. 12! 13. 13 S. S.E.
I3. 14~ 13. lsi S.E. W.S.w.

~. 13. I8i 13. 19! W.S.W. N.'¥'.
~I3.23 14.0 N.'\!. w.s."r.
; 1 5. 3 15· 4 W.S.W. S.W.



(lxxxvi) ABSTRACT OF THE OHANGES OF TH:E DIRECTiON OF THE WIND,

A BSTRACT of the CHANGES of the DIRECTION of -the \VIND-contin'lwd.

Change of
Direction.

Change of
Direction.

Greenwich
Civil Time.

Amount of
:\lotion.

Change of
Direction.

Greenwich
Civil Time.

_____ ------------~-------------------------------------------_j,l-
I 4

Amount of 1
Motion. ~

r,

Z2J.

[

;

o 0

ZZ!
2:2!
z:z!
2.21
90

221
157!

. ,

D· t IRetro.Ilrec • - grade.-I ToFromToFrom I

I
March~cont. I

I------,--1
. d 11 I d h I
; J4-. 20*' 14-.2 I ! E.S.E. E.

~ 3! E. E f;;: B"15. 0215. 0 4 , .'-J ...

2Z!J5. I~15' 2f E.S.E. N.E.
22~ 15. 6i 15. 6l N.E. E.S.E.

15· 9i'I 5. 9~, E.S.E. KN.E.
15. 14- 15. 15 i KN.E. E.S.E.

22f 15. J8! 15. 19 I E.S.E. KN.K
. 90 I 5. 20~ 15.2111 EoN.E. E.
222' 16. 0 16. I F.. E.N.E.

i6. 6 16. 7 KN.E. N.E.
16. I 1.16. II! N.E. E.N.E.

45P6.21 16.21~ E.~.E. E.
22l.17. 5! 17. 6 K KS.E.

17. 8 17. 9 E.S.K '~":.E.

I 7. I I r7. I J! S.K S.W.
17. 12! 17.13 B.W. W.S.W.
18. 6 1'8. 7 \V.S.vV. N.E.

45 18. I 2-! 18. I 3~ N.R N.N.E.
18.22 IS.23 'N:N;E. N.
19. 4- 19. 5 N. N.N .'V-.
19. 19 19.20 N;N. W. N.W.

l 19. 2I-!- 19. 22 N.W. N.N.W.
22~ 20. 13 ZO.I4- :N.N.W. N.

20. 16 20. 16i N. N.N.E.
22! 20. IS! 20. 18l N.N.E. N.
22120. 2I! 20. 22 N' N.N.K
22j 2 I. O~ 2 I. 0t N :N.E. N:

I12t 2 I. 4-! 2I. 4-1 'N. S.S:W.
21. 6121. 61 S.S.vV. S.~:'K

I I2~ 21. 9 21. 10 ·~:S.E. S.\V.
21. 14- 21.14-! S.vV.S.S.\V.
21.16 21. 17 S.S.W. W.S:YV.

22!21. 17t21. 18i \V.S,\V. N.N.W.
22. OiZ2. O~ N.N.W. N.vy.
22. 4- 22~ 4-1 N.vV. W.

45 22. 61 22 . 7 vV.W.SoW.
2:2. S! 22. 10!W.S.W. N.W.
22.14 2:2.14t .N.W. .N.N.'V.

Z2! 22. IS 1:.2. 181 '~.N.,V. N.W.
Z2122.22 22.221 N.W. W.

23. 11123.2-!- ·W. W.S.W.
23. 6~23. 7 W;S.W. W.N.W.
23. S! 23. 9 W.N.vV. N.W.

Zo.z! 23. IO~23. I I 'N.·W. 'N.N.W.
2'3. 12 23. I 3 ·N~N~W. .N.N.E.

Z2j 23. 19 2'3· 19! N.N.E.'N.
4-5 23· 22 23.23 N. N:N. \V.

24. 2 24-. 3 N.N.W. N.W.
22!24-. 7l24-' 9 N.'V-. N.

24. I 5~1124' 16 N. N.N.E.
22! 24-. 174. 171 N.N.E. 'N,.E.

24-. J8124. 19 N.E. S:E.
22! 24-. 20 24.201 S.E. os.

24. 231 25. 0 'S. S.S:\V.
67! 25· 4- 25· 41 S.S.'V. S.W

25. 51 25. S! S. w. S.S.W.
180 25. I Ii 25. 12 S.S.W. S.W.

4-5 26. 4! 26. 7 S.W. W.S.W.
26. 18 Z6.19 'V.S.W. S.W.

45

, I
I
I
I

22! :
22.1 I

2 I

I

II 2!

I
Direct. IRetro·.grade.·

112!
90

22!
221

22!
zzt

\V.S.vY.
W.

'Y.S.W.
S.'V.
N.\-\'.

N.N.W.
N.vV.
S.\Y.

S.S.\V.
VY.S.W.

N.W.
,V.

W.S.W.
N.W.

N.N.'V.
N.

N.E.
N.

N.N.E.
KN.E.

S.E.
S.S.K
~.E.

S.S.vV. I

S.
S.S.E.

S.E.
N.N.E.

S.K
N.N.E.

S.E.
S~W.

S.S.W.
S.W.

W.S.W.
S.S.W.
S.vV.

\V.S.W.
S.\V.

S.S.W.
S.W.

'V.S.W.
W.N.W.

W.
\V.N.W.

'Yo
S.'V.
vy.

"Y.S.'V.
N.

N.N.'V.
E.

KN.E.
KS.E.
N.E.

E.S.E.
W.N.viV.
W.S.W.
KS.K

I ToFrom

:1\Iarch.

From I To

2Z.1
2

22!
4-5

24-7!
I12t

Direct IRetro. grade.

d 11 d h

I. 5 I. 6 S.W.
22! I. 15! I. 16 'V.S.'V.
2 2! I. I 7i I. I 7-2 \V.
67~ I. 18~ I. 19 W.S.W.

2. 91 2. I It S.'V.
202! 2. 16 2. 17 N.\V.

2.23 2.231 N.N.'V.
22! 3. O!I' 3· 01 N.\Y.
22! 3. 5 3. 6 S.\V.
22! 3. 9~ 3· loil S.S.'V.
22~ 3.20 3. 2Qil 'V.S.'Y.
4-5 3· 21 3· 2I!1 N.'''.
22! 3.23i 3.23!! W.
22~ 4. II 4-. I I l 'V.S.Vl.

4-. I2{ 4-. 121 N.\Y.
22! 4-. 14- 4-. 14--! N.N."\V.

I

4-5 4-. 16 4-. 18 N.
22! 4-.. 21!14-.z3 N.E.
22! 5· 7t 5· 7! N.
4-5 5· 9 I 5· I I :X.N.E.
22! 5. 15 ! 5· 17 E.N.E.
4-5 5. 19-![ S· 2 I S.E.
22! 6. o~ 6. 2 S.S.E.
45 6. 8 6,9 S.E.

90 6. I I! 6. 12 S.S.\V.
4-5 6. 15t 6. 15! s.
90 6. 16! 6. 17 S:S.E.

7. 0tl 7. o! S.E.
lINT ~T E7· 3 I 7· 32 ....J.' ••

221 7. 61 7. 6~ S.E.
22! 7. 8! 7. S! N:N.K

7. 9! 7· 10 S.E.
7· 19 7. 19i S.W.
7. 20 7. 2 I S.S.\V.
S. 6 8. 7! s.w.

90 8. 15 S. IS W.S.Vv.
9· 4- 9' 5 S.S:W.
9· 8 9· 9 S.W.

90 9. 15 9. 16 W.S.W.
9. 18 9. IS! S.W.

22! 9.20 9.20t S.S.'iV.
221 10. 6~ 10. 7~ S.W.

10. 10l110. I Ii vV.S.W.
22! 10. 12!IIO. 1\ W.N.W.

10.15 10.152 W.
22! 10. 16i 10. 17 W.N.W.

10. IsilO. 19 w.
22! 12. 3 12. 4- S.W.
22!. 12. Sit 12. 5J tV.

12. 9!\12. 9i 'V.S.W.
12. 16~iI2. 17 N.
12. 18iiI2. IS! N.N.vV.

4- 5 I 3. I o! I 3. I O~ E.
67113.1513.17 E.N.E.

4-5 14-. I~I4-' I~ KS.K
45 14-. 21 14-. 2! N.E.

22! 14. 7!114-. 71 E.S.E.
-- _. 14-. 91 14-' 91 ·W.N.W.

234-0 2340 14-. 12! 14-.14 W.S.W.

I c I 0

I
I

Feb.-cont.

.From I To From I' To
I i

Sums

d h d h

15· 6 15· 7 S. 8.S.'V.
c15. 131 15. 14- S.S.'V. S.

~~: ~~tl:~: ~;t S.~·.E. StE.
i 15· Z3 15· z3t K KS.K
,16. I 16. I~ E.S.E. W.
16. 3 I 6. 3~ ,V. 'V.N.W.
16. 5~ 16. 5~ 'V.X.W. 'iV.
16. 6~ 16. 7~ ,Yo 'V.S.vV.
16. 16116. 16i W.S.W. S.'''.
I 6. I 7~ 16. 18-1- S. \Y. S.S.'V-.
16. ZZ~ 16. 23~ S.S.'''. S.S.K
17. 4- 17· 4-i S.S.K S.E.
17. 6! 17· 7 S.E. KS.E.
17.10 17. 12 KS.E. S.K
17. 17~117' 18! S.E. KS.E.
18. I I 18. I I~ E.S.Eo KX.E.
18. 14- I I 8. I+i E.N.E. E.
18. 15-2]18. 15~ E. E.S.E.
18. 23 18.2 3{ KS.E. S.S.K
19. 0 19· 0;1 S.S.E. S.
19. 119· Ii S. S.W.
19. 8 19· 9 S.'Y. 'V.S.\Y.

. 19. 12 19. I2{ 'V.S."T. 'V.N.vV.
19. I2~ 19· q W.N.\V.' S.S. W.
19. 14-~ 19· 15 KS.viV. S.S.K
19· 191 19. 19! S.S.K E.N.E.
ZO. 10 120. I I EoN.K E.
ZI. 6~zl. 7il E. E.S.E.
z I. 12 1

21 . 13 I KS.K E.
'22. I 2~ 22. 13 E. KN.E.
22.23j23. 0 E.N.E. E.
23· U~z3. 13 K S.E.
23. 20! 23. 201 S.K N.N.E.
23.22123.231 N.N.K S.K

1

24-' 0~124-' 01 S.K N.E.
24-. 7t 24-. 7! N.E. E.N.E.
24-. 9 1

24-. 9tl KN.Eo E.S.E.
124-. II 24- I1ti, E.S.E. N.N.E.

~
3 11 N",,-T E E' S E24-.11424-.124"1. ...L'.. '...

.24-.22124-. 22!, KS.K E~ I

" I' N Et25 . 0 25. 041 E. E.. J.

25· 9i 25· 10 E.N.E. E.
25.I2~25.13 E. E.N.E.
25. I 5 25· I 5t E.N.K E.

,25. 23!126. 0 E. E.N.K
: 26. 10 26. I I E.N.E. E.
'26. 2I~z6. 22 E. E.N.K I

. 27· 4- 27. 5 E.N.E. N.K
tZ7.IO 27· I I N.K I E.N.E.
~27. 15 27.16 KN.E. KS.E.
,28. 2 28. 3! E.S.E. W.
128 . 4-i 28. 41 'V. S.W.
28. 8 128. 84 S.W. S.S.E.
~28. 91128. 91 S.S.E. S.S.W.
/28. 10!ji2S. I I s.s.\\r. 'V.S.'V.
28.21 2S. 22 W.S.'V. S.W".



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (lxxxvii)

AB3TRA.cr of the CHANGES of the DIRECTION of the 'VIND-continued.

Greeuwicb
Civii 1'1ll.1Q.

Chal)g~.of

DiJ:~ction.
Amount of

Motion.
Greenwich
Civil Time.

Change of
Direction.

Amount of
)lotion.

Greenwich
Civil Time.

Change of
Direction.

Amount of
Motion.

I
From'. I Tp Direct IRetro. . grade. To From To D' t IRetro· Ilrec. grade. From

o I: r.
To From To . IRetro-DlI'ect. grade.

o 0

March-cont. April-cont. April-cont.

4-5

45

22~
2

22~

45

22!

22!
22!
22!

IU!

22!

9°
22!
22!

22!
22~

II 2~

4-5

Sums4-5
45

d h d h

20. 9! 20. Ib S.\V. \Y.S.\Y.
20.17 20. 171 \V.S.\Y. \Y.
~o. 19-120. 19~ W. S.S.\V.

22~ zoo 20t 20.22 S.S.\V. W.S.vY.
22! ~O. 23i 20, 23! \V.S.\V. N.E.

~ I. 0!12 I. I N'.E. S.E.
22!:P.II~121.I2! S.E. KS.E.

:P.14~121.15 E.S.E. E.
2Z! ~1. 16~,21. 18! E. N.N.E.
22:! p. o! 22. I N.N.K N.
67t p. 4- 22. 5 N. N.N.E.

~2. 7!i22. 8. N.N.E. N.E.
22! p" 16i,22. 16!: N.K S.S.E.
22~ ~2.. I Si22. 19 I S.S.E. S.S.\V.

~2,.2I-l:22. 21~: S.S."T. S.S.E.
67! ~3· ° 1

23' I I S.S.E. s.
22:! ~3. 3i 23· 4 I S. S.S.E.
4-5 ~3' 6 23· 7 I S.S.E. S.

,.3. 20 23· 2I II S. S.S.K
22:! ~4. I 24-. 2 S.S.E. S.S. \V.
22!~+ II!24' 12 I S.S.W. S.
22:! ~4--. 14 24· 15 S. S.S.E.
4-5 ~4' 16!24-. 17! S.S.E. S.E.

~ 1 ! 1. SEE ~T }'1122"4.214124-.212 .. .1"'.1...

22~ "4' 23!!25' ° KN.E. S.E.
22~J~' I 125. I!i S.E. S.W.

, 22~ i~· 3l2 5· 4i' S.W. S.
~5· 5 i~5· 5t: S. S.S.W.
"5. 8 1

2 5. 10
1 S.S.W. 'V.

22~'S, 13t!25 ..14 vV. VV.S.'V.
~5· 18!125 · 19 IW.~.\Y. S.W.

4-5 ~6. I~,26. 2-1 S.\Y. \V.S.'Y.
i6. 3 126. 4 \\T.S. 'V. N.W.

22~ ,,6.12 '1126. 12!, N.vV. \V.N.W.
~6. 14- 26. 14!, W.N.W. VV.
~6~ 15!,26. 16il . W. N.N.vV.

22~ ~6. 17!126. 18!, N.N'-W. ·W.N.'V.
~, 6. 20 26. 20~'11 \V.N.W. N.vV.
1,7. 4- 27· 5 N. W. N.N.vy.

22! 27. 8 27. S!I N.N.vV. N.
45 n· I I 27. 12 I N. E.S.E.

1-7. 13l27· 13t, E.S.E. E.
135 ~7·15i:27.16 E. E.S.E.
22! '7. 18 127. 19 E.S.E. S.S.W.
22!,.8. 6 28. 7 S.S.W. S.W.

..8. lol28. I Ii s.w. W.S.VV.
J8. 15 1 28. 15! W.S.W. S.W.

1I2!,.8. 2I!'28. 22 ·S.W. S.S.vV.
1-9. 7 12 9. 8 S.S.'V. S.W.
"9. II 129.12 S.W.. W.S.vV.
'9.23130. ° W.S.W. W.
BO. I 30. 1:11 W. N.
50. 16 130. 16! N. N.E.
5°. 19 1130. 19!, N.E." E.N.E.
30. 2 I 30. 221 E.N.E. S.E.

I
_____~______l ----

22!
45

45
45

+5

+5

22t

157!
27°

4-5
67!
45
22!-

22!

22!

135
135

S.vV.
W.S.W.
N.N.W.

N.W.
\V.N.W.
N.N.W.

N.'V.
N.

N.N.W.
N.'V.

W.S.\V.
W.

W.S.vY.
S.W.

W.N.vV.
S.W.

S.S.'Y.
S.S.E.

S.
S.S.E.

S.E.
E.S.E.
E.N.E.
N.. Y!.

vV.N.W.
W.

vv.S.W.
'V.

\V.N.W.
W.

W.N.vV.
vY.S.\V.
N.W.

W.N.W.
N.\V.

.N.
N.N.\iV.
N.N.E.
EoN.E.
N.E.
N.

N.N.E.
\V.S.W.

S.vV.
S.S.W.
N.N.'V.
KS.E.

N.
N.N.K

S.
E.

S.E.
S.S.W.
"Y.S.W.

w:.
vV.N.vV.

X.W.
,V.

S.w.

2.2!

S.S.W.
S.W.

W.S.\V.
S.W.

S.S.W.
S.W.

\V.S.\Y.
'V.

\V.S.W.
W.

N.W.
N.N.W.
N.K.E.
E.S.Eo

S.E.
, \Y.S.W.

ApriL

d hid 11 I

22k 9· 19 I 9· 19~1 S.S.W.
9· 20k 9· 21 S..W.

10.19 10. 191 W.S.W.
22k JO. 20 10.21 N.N.W.
22~ II. 3~i1L 3t N.W.

110 5! I I. 7~ W.N.'V.
110 14t I L14t N.N.W.
11.15~1I.16 N.'W.

221 11.181LI8t i'.
22~ 1 I. 20~ I I. 21 N.N.W.
45 11022 I I. 23 N.\V.
22~ 12. ok 12. I W.S.W.
45 12. 2!12. 31 W.
90 12. 5 12. 6 W.S.\V.
22~ 12. 8~12. 911 S.\\T.

I I2! I 2. I I I 2. I 2 \V.N.VV.
_~ I2.17 12.17! S.vV.

12.21 12.23 S.S.\V.
Sums 3600 2137~ 13· 4k 13. 6 S.S.E.

13. I I I 3. 12 S.
_____-,--__----, 13· 13 13· 15 S.S.E.

13.1813.I9! S.E.
13. 20! 13. 2, I E.S.E.
14-. o! 14... 6 E.N.E.
14-. 8 14-' 8! N.W.

2Z! 14-. I It 14.12 W.N.W.
I 4-. 2 I I4. 22 W.

22~ 15. I 3i 15. I 3~ 'V.S.W.
22115.14-!15.14tl' 'V-.

22~ 15. 1st IS· lsi W.N.W.
22! IS' 16i 15· 16! vV.

22! 15.18 15.19 vV.N.\V.
15· 20! IS. 20t W.S.\V.

22~ I 5· 22 I 5. 22iN. \V.
22~ 15· 23! 15· 23t \V.N.W.

16. 3t 16. 4- N.vV.
16. II! 16.12 N.

45 16. 14t 16. 15 N.N..W.
16. 23i 16. 23~ N.N.K

22~ 17. ° 17. o~ KN.E.
22! 17. 2! 17. 3 N.E.

17· 7 17. 8 N.
22~ 17. 9t 17. 10 N.N.E.

17· 12 17.13 W.S.W.
17. 15! 17. 16 S.vV.
18. 5 18. 5t S.S.\V.
18. 5t 18. 6! N.N.W.

2.2k 18. 7! 18. 7i E.S.E.
22~ 18. 14 18. 15 N.

2.2~ 18. 18! 18. 20t N.N.E.
22! 18. 23i 18. 23t S.

22i 19· ° 19· 0i E.
45 19· 2 19· 2t S.E.
22! 19. 5 19. 6i S.S.W.

22i 19· 15 19. 15t 'V.S.W.
22! 19. 16 19.16t W.

22i 19.18 19. 18! W.N.W.
22! 19. 20 19.20t N.W.
22~ 19.22 19.23 W.

I. I I! I. I.2 W.S.W. S.W.
2. o! 2. I! S.W. 'V.S.W.
2. 5'~ 2. 6t W.&.W. S.\V.
2.20 2.2.2 S.W. S.S.W.
3. I! 3· 3 S.S.W. S.W.
3· 6 3· 7 S.W. VV.S.W.
4. 2 t. 2! \V.S.W. S.W.
4. i9-1 t· 19! 'd.W. \\T.S.W.
5. 16 5. 16k \V.S.W. S.W.

.' 5. 17~ 5· 18 S.W. S.S.W.
5.20! 5· 21 S.S.W. S.W.
6. 2~ 6. 3~ S.W. w.
6. 4 6. 4-! W. S.W.
6. 7 6. 8 S~W. W.S.W..
6. 1·3 6. I 3~ W.S.W. S.w.
6.14t 6. I Sf S.VV. S.S.W.,
7. 2 7· 2i S.S.W. S.W.
7. 4 7· 5 S.W. S.S.W.
7. 9 7· 10 S.S.W. S.W.
7. II! 7· 12 S.W. W.S.\V.
7. 13 7. 131 W.S.W. vV.N.W.
7.20 7· 20! W.N.W. N.'V.
7.23 8. ° N.W. W'~'W,
8. 2 8. 2! W.N.W. W.
8. 6! 8. 7 W. W.N.\iV.
8. 10 8. II \\T.N.vV. N.W.
8. u 8.22 N.W. W.N.W.
9· 3 9· 31 W.N.W. W.S.W.
9· 5! 9· 5·t W.S.W. S.W.
9. 6! 9· 71 S.W. 'vY.S.W.
9· 9 9' 91 W.S.W. w.
9' 10! 9· I I W. W.S.W.
9~ 131 9· 14- W.S.W. S.W.
9.16 9· 17 S.W. S.S.W.

d h d h

26. 23 27. ° S.VV.
21'. II! 27. 12 S.S.W.
27· 13! 27· 14-t S.W.
27. 17 27. 17t ·W.S.\V.
28. 9 28. 10 I' S.W.
29. a 2"9'. I- S.S.'V-.
29. 8 29· 9 I S.W.

; 29. 10' 29'· loi W.S.W.
29. 17 29' 19 I vV.
30.10 30. lot W.S.W.
30. 11-130. I I~ W.

[30.15 30. 15! N.\V.
30. 16t 3°. 171 N.N.vV.
3°..2.0 30. 2 I ~ N.N.E.
31. 6 31. 7 E.S.K

, 3I. 8! 310 I.o! S.E.



(lxxxviii) ABSTRACT OF THE CHANGES OF THE DIRECTION OF THE WIND,

ABSTRACT of the CHANGES of the D;RECTION of the WIND--continucd.

Greenwich
Ci\'il Time.

Change of
Direction.

Amount of
Motion.

Greenwich
Ci,'il Time.

Change of
Direction.

Amount of
~Iotion.

Greenwich
Civil Time.

Change of
Direction.

Amount of
Motion.

IReuo-
Direct. grade.From I ToDirect IRetro· From I To• grade.From I To

,-._--!:----"---;..-_....:.-_-.;----~---...:,---.;---I

Direct IRetro- From I To• grade.From I To.From I To

o

May. May-cont. :.\Iay-cont.

22~

45

II2~
22~

135

45

9°
225

9°
IU!
, 22!

90

67!

135
27 0

4-5

135

N.N.E.
E.N.E.

E
N.vy.
N.E.

E.S.E.
S.E.

S.S.E.
S.E.
N.K
S.E.
N.
J~.

S.S.W.
S.W.
N.W.

N.N.E.
N.

N.N.K
N.E.
N.

E.S.E.
E.

E.S.E.
N.K

E.S.E.
S.S.vV.

E.
E.S.E.

S.E.
8.
E.

S.W.
N.

N.K
E.S.E.
S.S.W.
S:S.E.
N.K

N.N.E.
S.S.E.
EoN.E.
E.S.E.

E.
E.N.E.

E.S.E.
N.N.:E.
E.N.E,

E.
N.W.
N.E.

KS.E.
S.E.

S.S.E.
8.E.
N.E.
S.E.
N.
K'

S.S.W.
S.W.
N:W.

N.N.1£.
N.

N.N.E.
N.E.
N.

E.S.E.
E.

E.S.E.
N.E.

E.S.K
S.S.W.

E.
E.8.E.
S.E.
8.
E.

S.W.
N.

N.E.
E.S.E.
S.S:\V.
S.S.K
N.E.

N.N.E.
S.S.Eo
E.N.E.
E.~.E.

:E.

I. 0 I. 01
I. I I. I it
I. 2 I. 2-11
I. 2! I. 2i'
1. 3! 1. 3!1
I. 7i LSil
I. 9t I. 10
LI2 1.13
I. 18 I. 19
2. I! 2. Z2
2. 4i 2. 4-!
2. 51 2. 5!
2. 5i 2. 6
2. 6~ 2. 7!
2. 10!, 2. II
2. 161' 2.16i
2.21 2.22i

3. o! 3. o!
3. Ii 3· 2

3· 8 3· 9
3. 133. 14
3· IS 3· I6t
3. 18 3· 18i
3· 19 i 3· 20

4-. 6t' 4· 7
4· 8!: 4· 9

1 II
4. 11"2 4-' U

4. 13 4· 14
4-. 15 {. 16
4. 17 II 4· 18
5· 3t 5· 4
5. 6 5· 6i
5· 7 5· 8
5. II! 5· 12
5. I2i 5. 1 3
5· 16 5· 16!
5· 17! 5· 1St
6. I 16. 11
6. 4 6. 4-!
6. 6 6. 61
6. 9i 6. 91
6. 10~ 6. II

6. I ( 6.16
6.21 6.23
7· 5 7' 5!

I

JUIl.e.

Sums 3397! 2340

22!1 _

22~
22~'---------..,--1--- --- --.- ..

d h d h I
31• 3 3I. 3! S.S.w. S.
31. 7~ 31. 8"'1 R. S.S.E.

4-5 31. 14 31. 14-~i S.S.E. S.S.W.
22~ 31. 16!3I. 17~1 S.S.W. KS.E. 90 :
22~1_______'_ 1---__ .

22~

22.12

22!
22i I

n!
22i

22k

22!
22!

1I2!

45
67~

d 11 d h

12.22 13. 0 S.tUV. S. \V.
13.11 13.12 S.\V.\V..
13.12113.122 W. t-;.\V.
13. IS 13.17 S.'V. S.S.\v.
14-. I 14-. 2 8.S. \-\T. S.
14-.10 I4-.loi S. S.t-;.E.
14-.1514-.17 S.S.E. S.W.
14-.20214-.21 S.vV. vV.S.W.
I 5. I I I 5. II! \V.S. V\' • S.w.
15. 12! 15.13 S.\". s.~.vv.

4-5 15· 14- 15· 14-i S.S.W. S.W.
IS· 19 15· 20 S.W. S.S.W.

22! 16. 6 16. 7 ~.s.w. S.W.
22! 16. 9 16. 9! S.W. ·W.S.vY.
22i 16. 16 16.17 W.S.W. S.YV.
22216.23 17. O! S.W. S.

17. 2 17· 21 S. S.~.vr.

17. 6 17. 6i S.S.W. S'-W.
17. 8~ 17. 92 S.W. "~.s.,,r.

17.14- 117. IS "T.S.'V. S.\V.
67!.17.19 i17. 20 S.W. S.S.W.
22!hs. 21:IS. 3 S.S.W. S.

18. 5 lIS. si S. S.S.W.
IS.I4iI18.I5~ S.S.W. S.W.
19. I liiI9' 12 S.W. S.S.W.

22!~ZO. 0 120. I S.s.W. 8.W.
22!-20. 3 )20. 4 S.'V. S.S.W.

20. 7 .20. 8 S.S.W. S.W.
I 1. 1 ~ 'tr W ~ 'tXT20. I I 120. I 2"21 ~" V\ • .).C. V\ •

22! 21. 9 21. 9il W.S.W. N.
ZI. loi21. 10!1 N. N.E.

4-5 2 I. 13 121. 14-21 ! N.K II E.S.E.
I. 1:

22!22. 9 22. 92" E.S.E. I E.
22· 16 22.161;1 E. i E.S.E.

22!22. 21l22. 23-1 E.S.E. . W.S.W.
22! 23. I~ 23. 2i: VV.S."T. So\\'.

24-. 9 \24' IO~! S.W. S.s."'.
22! 24-. 16 :24' I6!! S.S.'V. S.W.

135 24-. IS 124. 18~i S."'. :E.N.E.
24-. 19l24' 20 I F.N.E. E.S.E.
24-. 22 i24' 231 E.S.E. N.N.E.
25. 7 25. S N.N.E. N.
z6. I 5i 26 16 I N. N.N.E.

22! 26. 22 26.23 N.N.E. N.
27. 6! 27. 7 N. N.N.E.

180 27. 11 27.12 N.N.E. N.,
27.17 27· I7il N. N.N.E.

13 S 27. 20 27. 20! N.N.E. N.
180 28. 8 2S. 9- N. N.N.E.
22! 29. I 29. 2 N.N.E. N.E.

I

22k 29· 6 29· 7 N.E. N.N.Eo
. 22! 29. 16i 29. 18 : N.N.E. E.S.E.
157!29.22 29. 23 i KS.E. S.E.

30. 2-1[30. 2!: ~.E. S.S.E.
I 12k 30. +l3 0 . 4k! S.S.E. S.S.W.

30. 5~i30. 61 S.S.W. S.E.
45 3'='· I l~i30. 12 i S.E. E.S.1£.
"130.20-130.2. I E.S.E. :;.S.W.

45

180

157!
IS7i
225
202! I

S.S.E.
S.

8.S.\Y.
R. 'V. :

\Y.S.\F.
N.N.W.
N.N.E.

N.E.
KN.E.

E.
N.E.

E.
KN.E.
N.E.

N.N.E.
N.

N.N.E.
N.E.

E.N.K
E.S.E.
N.E.

N.N.E.
N.E.

KN.E.
E.

E.N.E.
N.E.

KN.E.
E.

KN.E.
E.

N.E.
N.N.E.

N.E.
N.N.E.

N.
N.N.E.

~.

S.W.
N.N.E.

S.
N.E.

\V.S.W.
s.,\\r.

N.N.W.
S.S.E.

N.
S.W.
N.E.

N.N.E.
N.

N.N.W.
S.
N.

W.R.W.
\,y.

S.W.
S.S.¥l.

d h d h

I. S I. 6 ~.E.

I. 7 I. 7t S.S.E.
I. 8 21.. 08!, S.
I. 23 8.S. \V.
2. 3 2. 4- I ~."'.
2. 6~ 2. 8~1 \Y.S.\\T.
2. 12 2. 12!1 N.N.vV'.
2.14~ 2.15 I N.N.~:K

2.19 2.20 I N.1·,.
2.22i 2. 23 E.N.E.
3· 2~li 3· 4-. K
3· 17 3. 17~i N.li.
3. 21 I 3· 21t, E.
3· 22!1 3. 22rl E.N.E.
4· I I 4. 2 i N.E.
4· 41 4-. 4!t N.N.E.
4· 7 i 4-. 7il N.
4
4

, 10.11 4· I I I NN·~E·E.
. 12 2 , 4· 13 I ~ .....

4· 16 ' 4-. 17 ' E.N.E.
4. 21 : 4.231 E.S.E.
5· 3 ' 5· 4- N.E.
5· 7 5· 8 i N.N.E.
5· 13 5. I3!! N.E.

"'I
5. 17 '..5, 18

1

' E.N.E.
S·20! 5.21 E.
5.23 6. 0 E.N.E.
6. 9 I 6. 9~, N~E.
6.13 i 6. 13i: E.N.E.
6. 15i! 6. lsi! E.
6. 18i! 6. 18!1 KN.E.
6. 20 ' 6. 21 f E.
7· 1 7. Iii N.E
7. I I I 7. I Ii! N.N.E.
7· 22!' 7· 23i: N.E.
8. I I! 8.12 i N.N.E.
8.19 I 8. 19k: ~.
9· 0 \ 9· I i N.N.E.
9· I oil: 9· Ioil N.
9· 14ii 9· lSi S.\\!.
9· 15!i 9. 16 ! N.N.E.
9· 16i\ 9· 17 i S.
9· 18il! 9· 19 I N.E.
9. 22 9. 23 W.8.W.

10. I! 10. 2 S.W.
10. 611o. 7 N.N.W.
10. S 10. S1 S.S.E.
10.10 10. II N.
10. 12 10. I2! S.W.
I I. I I I. 2 N.E.
I I. 4- 11. 41 N.N.E.
I I. 6~ 11. 7 N.
I I. 8! I L 81 N.N.\\T.
II. 9~ I I. II S. ft"
11.12~II.I21 ~.

I I. I4~ I I. I4-i vV.S.\V.
II.I5~1I.16 W.
12. I I 12. 12 S.\¥'.



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (lxxxix)

ABSTRACT of the CHANGES of the DIRECTION of the WIND-CO ntin1(;ed.

I ~

Greenwich Change of Amount of Greenwich Change of Amount of Greenwich Chauge of Amount of
Chi! Time. Direcliull. 1Iotion. Civil Time. Direction. }Iotion. Civil Time. Direction. 1Iotion.

l?rom
I

To ]'1'0111

I
To Direct. I Retro- From I To From

I
To Direct IRetro- From

I
To

I
From

I
To I . IRetro-

I I grade. • grade.
I

Dll'eet. grade.

D 0
' I

I
D 0 D D

June--cont. JUlle-tOnt. July-cont.
I I

d h d h d 11 d hi d hi d h

7· 7 7· 7t E.N.E. E. 22~ 23. 16 '3· 171 N.N.E. N. 22t 6. 13t 6. 15 N.N.W. E.S.T'~. 135
7. 13 7· 13! E. E.S.E. 22t 23. 20! 23. 20~ N. N."E. 45 6.16! 6. 16t E.S.E. S.S.E. 4-5
7· 19 7. 20 E.S.E. E. I 22t 23. 2 I~ 23. 21 ! N.E. S.E. 9° 6. 17t 6.17! S.S.E. !S. 22t
7. 23 8. ° E. N.E. I 45 23. 22 t 23. 22! S.E. S:W. 9° 6.19 6.19± S. E.S.E. 67t
8. lIt 8.12 N.E. N.~.E. 22t 24. ° 24. I S.W. N.N.W. 112 1 6. 20~ 6.21 E.S.E. E.N.E. 452"

10. 6 10. 8 N.N.E. N.E. 22t 25· 9 25. 10 N.N.W. N.vV. 22~ 6.22 I 6.23 E.N.E. S.S.E. 9°
10. 16 10. 16t, N.E. E.N.E. zzt 25· lIt 25. 12 I N.vV. W.N.W. 22~ 6.23ti 6.23! S.S.E. S.VV. 67t
10. 17t 10.17!1 E.N.E E. 22t 25· 1St 25.16 W.N.W. \V. 221 1 i 7· ot S.W. E.S.E. 247t

I
7· 04!

II. 3 II, 31 E. N.N.E. 67~ 25. I8~ 25· 19l W'. W.S.'V. 221 I' 7· 4 E.S.E. N.N.W. 2257. 32"
I I. I I I I. 12 N.N.E. E.N.E. 45 26. 9 26.10 ",V.S.W. W.N.W. 45 7. I I~ 7. 12 N.N.W. N. 22!
I I. 16 I I, 17 E.K.E. E. 22! 26. 12 26. 13 W.N.W. 'V.S. \Y. 45 7. 16~ 7. 16! .N. S.E. 135
12. 7! 12. 8 E. N.E. 45 26. 13! 26. 14- \V.S.\V. w. 22t 7. 21 7. 21 t S.E. S.\Y. 9°
12.II~ 12. II! :\.E. S.vV. 180 26. 15t 26.16t W. N.\V. 4-5 7: 23 8. ° S.'V. E.S.1£. 24-7t
12. I 2'~ 3 S.vV. X. 135 26. 18 26.18!1 N.W. N.N.W. 22~ 8. 8. It E.S.E. S.E. 22t12. 124 I
12. 16 12. 16t N. N.N.E. 22t 26. 19~ 26.20 N.N. VV. N. 22t 8. 2t 8. 4 S.E. W.S.\V. lut
12.21 12.2I!: N.N.E. E.N.E. 45 27· 2t 27· 3 N. N.N.E. 22t 8. 5 8. 6 \V.S.W. \V.N.vV. 45
12.22! 12.22t E.N.E. N.N.E. 4-5 27· 7 27· 8 N.N.E. N.E. 22t 8. II 8. II! W.N.W. \V. ZZ!
13.2 Z 13· 2Y N.N.E. N.E. 22t 27· 9 27. 10 N.E. E. 45 8. I4! 8.. I 5 \Y. N.\Y. 45
14· 2! 14·· 3 N.E. N.N.E. 22t 27· 23 28. ° E. E.S.E. 22! 8. I7i 8. 17! N.\V. vV. 4-5
14-. 4- 14· 5 N.N.E. N. 22~ 28. 12 28. 12t E.8.E. K 22~ 8. 2 I 8.22 \V. \V.S.\V. 22!
14· 8 l4· 9 N. N.N.Eo 22t 28.19! 28. 20! E. N.N.E. 292! 9· 8.1 9· 9 \\F)·tW. W. 22~2
14. 18! I4· I8! N.N.E. KS.E. 9° 29· 2 29· 3 N.N.E. W.S.\V. 135 9. I2! 9· 13 VV. VV.S.\V. 22!
q.. 2e! 14. 2e~ K~.E. F 22~ 29. 10 29· IOi W.S.\V. \V. 2i! 9· I 5~ 9. 16! vV.S.W. S.vV. 22!~.

. 14. 2 I! If·22 E. N.N.E. 67t 29· 17 29· 17~ W. vV.N.W. 22~ 10.20 10. 22 S.W. S.s.\V. zzt

.. If· 23t 15· ° N.N.E. N.E. zzt 29· 2O! 29. 20~ W.N.W. N.W. 22! II. 7! II. 8 S.S.\V. S.E. 67!
15· 3 15· 3t N.E. N.N.E. 22~ 30. 2 30. 2! N.W. W.N.\V. 22t II. 9t I I. 1I S.E. S. 4-5
15. 12 15· I2t N.N.E. N. 22! 3°· 4-1 3°· 4i W.N.W. \V.S.W. 45 IL 14~ I I. 1\1 S. S.S.\V. 22!
15. 18 15. 18! N. E.N.E. 67! 30. 14 30. 15 W.S.W. S.vV. 22! I I. 18 I I. 19"2" S.S.VV. S.E. 67!

.15· 19! 15. 20 E.N.E. E.S.E. 45 30. 1 9 30. 20! S.W. S.S.E. 67t 11.21 I I. 2 It S.E. E.S.E. zzt
IS. 2 It 15· 22! KS.K S. 67t 30. zzt 3°·23 S.S.E. S.S.W. 45 I I. 23 12. ° E.S.E. S.E. 22!
15. 231 16. ° S. S.\iV. 45 I 12. 2t 12. 2! S.E. S.S.W. 67i
16. I 16. 2 S.W. N.E. 180 -----1--- 12. 3t 12. 3~ 8.S.W. E.N.E. 135
16. 12 16.121- N.E. N.N.E. 22! Sums 5355 2745 12. 5 12. 5i KN.E. KS.E. 45
16. II! 16. I7!' N.N.E. E.S.E. 9° 12. 6 12. 7 E.S.K S.E. 22!
.I6.22! 16.23 E.S.E. S.E. 22! 12. 10 12. II! S.E. S.vV. 9°
17· ot 17· I S.E. E.S.E. 22! 13· 7 13· 8tl S.\V. vv. 45

2J E.S.E. N.E. 67~
--

13. I4~ 13· 14l' vV. W.S.vV. 22~17· 17· 3
,17. I 2t I7· I 3 N.E. E.S.E. 67! July. 13. 18 13. 20 vV.S.W. S.W. 22!
17. 17!117' 17! E.S.E. S.S.W. 9° 14· 3! 14· 4 S.vV. S.S.vV. 22!
18. 4! 18. 5 S.S.vV. S.W. 22t I 14. 22 14· 23 S.S.W. S.W. 22~

..•. 18.20 18.21 S.W. S.S.W. 22t I. ~!I I. 3t S.S.vV. N.W. II2! 15· 5 15· 6 S.W. W.S.W. 22!
i19~ I 19· 2k S.S.W. N.VY'. lut I. I. 4-! N.W. S. 135 15. 1O! 15. I I vV.S.vV. w. 22!

19· 6k 19, 7 N.W. N.N.W. 22! I. ~.1 I. 6 S. S.S.W. 22t 15. 12 15· I2l W. W.S.vV. 2~t.2

19· 9 19. 10 N.N.W. N. 22! I. 8! I. 9! S.S.W. S.W. 22! 15. 2 I 15. 22 W.S.\V. S.W. 22
1'9' 13 19· 14 N. S.E. 135 I. 12 I.I2! S.W. W.S.W. 22t 16. I I 16. 13 S.W. N.E. 180
19· 21! 19. 221 S.E. E. 45 2. 7 2. 7! W.S.W. vv. 22t 16.I5t 16. 16i N.E. E. 45
20. ok 20. I E. E.S.E. 22! 2.16 2. 17 W. vV.S.\V. 22! 16. 18 16. I8! E. E.S.E. 22!
20. 2t 20. 3t E,.S.E. s. 67! 3· 2 3· 3 W.S.W. V\T. 22! 16. 19t 16. 191 E.S.E. S.E. 2Z!
2.0. 5 20. 6 S. S.S.E. 22! 3· 4t 3· 5 W. vV.N.W. 22! 16. 20t 16. 2I~ S.E. S.S.W. 67t
20. 10 20. I r S.S.E. S.S.W. 45 3· q. 3· 15 W.N.W. N.W. 22! 17· °i 17· o! S.S.V\T. N.E. 20Zt
20.IZ 20. 13 S.S.W. S.S.E. 45 3. 18 3. 20 N.W. W.N.W. 22! 17· I! 17· 2! N.E. S. 135
21. I 21. 2 S.S.E. S.E. 22t 4· 6i 4· 7 W.N.vV'. N.W. 22~ 17· 4! 17· 5 S. S.S.W. 22!
2 I. 10 21. II I S.E. S.S.E. 22t 5· 3! 5· 5 N.v\!. S.W. 9° 17· 7 17· 7! S.S.W. EoN.E. 135
ZI. 13 2L13! S.S.E. S.S.W. 45 5· 8 5· 8! S.W. N.N.W. II2! 17· 9 17· 9l E.N.E. E.S.E. 4-5
2.2. 3 Z2. 3t S.S.W. N.N.W. 135 5· 23 6. 0 N.N.W. S.w. I12t 18. 9 18. 9! E.S.E. S.E. 22!
22. 9 22.. 10 N.N.W. N. 22~ 6. 2! 6. 3 S.W. W.S.W. 22t 18. 1I 18. 12 S.E. S.S.E. 22!
22. 17! 22..18 N. N.N.E. 22k 6. 9-1 6. 9! \V.S.W. N.N.W. 90 18.20 18. 2 I s.s-.E. S.E. 22!
22.2.2 22.23 N.N.E. N. 22t 6. 10! 6. I Ii N.N.W. 'V.N.W. 45 19· Ii 19· 2 S.E. 8.S.E. 22!
!Z3· I 23· It N. N.N.E. 2.2! 6. 11! 6. ut W.N.W. N.N.W. 45 19· 7 19· 7! S.S.E. s. 22t
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ABSTRACT of the CHANGES of the DIRECTION of the WIND-continued.

45

zzt
22k
45

I

22!

4-5 ~
22~ ;,

22!
45

45

45

4-5

180

157!
I57k
_20~l

I E.N.E.
N.E.

KN.E.
E.S.E.
E.N.K

N.K
E.

E.N.E.
N.K

E.N.K
E.S.K

E.
KN.E.
N.N.E.
E.N.E.
N.K

E.
E.N.K

E.
N.K
S.W.

S.S.\V.
S.W.

W.N.W.
~.S.W.

N.
S.S.E.

N.
W.N.W.

N.W.
W.N.W.
W.S.\Y.

W.
N.W.

W.N.W.
N.W.

N.N.W.
W.

S.W.
W.S.W.
N.W.

W.N.W.
N.W.

N.N.E.
W.N.W.

N.W.
N.N.W.

N.
N.N.W.

N.
N.N.E.

N.E.
E.S.K
N.E.

E.N.K
N.N.E.

N.E.
E.S.E.
N.E.

Change of
Direction.

Greenwich
Civil Time.

Amount of
Motion.

2Z~

22t

45
45

22i

45

22-Q
222

Amount of;'
Motion. '~l'

~
---,,------1----.-- 1-------;-----1-----. (

D· t I Retro- I' I . IRetro ~lrec. grade. From I To From To DIrect. grade. ~

Aug.-cord.

o 0

d h dh

9.20 9. 2I K
22~ 9.23110. ° KN.K

10. 9! 10. 10 N.E.
10. 12i 10. 13k E.N.E.
10.20 10.21 E.S.E.
I I. 0t I I. I KN.E.

2 zk I I. 13 I I. 14 N.K
4- 5 I 2. lIZ. I! E.

12. Z IZ. 3! KN.E.
12. 8i 12. 9 N.E.
12. 13~ 1.2.14 KN.E.

22k 12. 20k1I2. 21 KS.E.
13· 31 13· 3i E.

1

_-- 13· 41 13· 4! E.N.E.
5130 2722~ 13. 6 13· 6! N.N.E.

I 13· 12 13· 12! E.N.E.___'1-- 13· 14 13· 15 N.E.
14. ° 14· I E.
14. 9k If· 10 E.N.E.

I

15· 6~-15· 7 K
15. I I I15. 12 N.E.

22k 15· 14 15· Ifl S.W.
I, 2zi 15· 15k 15· 16 S.S.W.

67k'l 15.I6iI5.16! S.vV.
22k 15. I7t IS· 18k W.N.\V'.

15· 19 15· 19i S.S.W.
22~ 15. 20 15.22 N.
45 15· 23k I6. ° S.S.K

16.13 16.14 N.
16. 16k 16.17 ·'V.N.W.

22k 16.19 16.19k N.W.
22i 16. 23 17. 0t W.N.W·.

17. 4 17· 4k W.S.W.
17. 5k I7· 7 'V.

22k 17. 1I! 17. 12 N.W.
22i17.18 17.19 'V.N.W.

17. I9i1I7. 20 N.W.
22k 17. 23~118. I N.N.W.

22k 18. 2! 18. 3 W.
22k 18. 6 18. "6k S.W.

45 18. 7~ 18. 9! W.S.W.
18.20 18.21 N.W.

22t 18. 23k 19' ° W.N.W.
19. I 19· 3 N.W.

22k 19. 5 19' 6! N.N.E.
22! 19. 7i 19. 8 W.N.W.

19. I2! 19· I2! N.W.
19.14!19.I5 N.N.W.

67t 19· 19 19· 19k , N.
67k 20. 2l20. 3! N.N. 'V.

45 zo. 13
1

20. 14- N.
22k 20. 17i 20. 17i N.N.K

22~ ZOo I8~ 20. 18! N.E.
45 20.22 20.23 E.S.E.
22kZI. 8izI. 8! N.K

21. I I 21.12 KN.E.
21.12!ZI.13 N.N.E.
Z I. I 6! 2 I. 171' N.E.

22! Z2. 31 22. 4 I E.S.E.

N.
N.N.W.

N.
N.N.E.
E.N.K
E.S.E.

E.
N.E.

KN.K
E.

E.S.E.
E.

Sums

KN.E.
N.E.

E.S.K
E.

E.S.K
E.

N.K
E.

KS.E.
E.

KN.K
E.

KS.E.
E.

E~N.E.

E.
E.N.E.

E.
E.S.E.
RN.E.

E.
KN.E.
E.S.K

E.
E.N.E.

F
E.S.E.
N.K

E.S.K
E.N.K
N.K

E.N.E.
N.N.E.

N.
E.N.E.

E.
E.S.E.

K

Change of
Direction.

From I To

E.
E.N.K
N.E.

E.S.E.
K

KS.E.
E.

N.E.
K

E.S.E.
E.

E.N.K
K

K8.K
K

E.N.E.
E.

E.N.E.
E.

E.S.E.
KN.K

E.
E.N.K
E.S.E.

E.
KN.E.

E.
E.S.E.
N.E.

KS.E.
E.N.E.
N.E.

E.N.K
N.N.K

~i.n.

KN.K
E.

E.S.Eo

Greenwich
Civil Time.

.TUly.-.cont.1
I

August.

i

I. ° ! I. 0,11
1. 2!1 I. 3
I. 511. 6
1.121! 1. I2~1

1. 18 I I. 19
I. 20~' I. 21
2. 4 I 2. 4i
2. 8 I 2. 81
2. 14 2. 14-!
2. 17 z. 17~

2.2Ik 2.22
3· 12!1 3· 13
3· 14 3· 141
3· 15 ' 3· I 5~
3· 20 3· 20il
4· 7 4· 7~1
4· 20! f·21
5· 9k 5· 10k
5. 15 5· 15!
5. 20~ 5. Z I!
6. I 6. I!
6. 4 6. 4i
6. 61 6. 7i
7· 3 7· 4
7· 7 7· 7!
7· IIi 7. 12
7· 13 7· 13!
7· 1 5! 7. 1 511
7.I6! 7. I6!
7· Z2 7. 23
8. ° 8. I

8. I2!li 8. 13
8.17 8. 19

~: 1~ I ~: 1 ~i
9· 13 9· I 3~
9· 16 i 9· 16-1
9· I8!19. 18!

45

45

45
22t

2Z1.
2

22~

-:--:-I-d-'~
29· 191:29' zo N.N~W.

22~ 29. 22 129.23 N.
11 N 1I.,.T 'lIT45 30.112"13°.12 .J.'. n'.

22Q 30. 13iI30. 14· N.
4-5 30. 16 30. 171 N.N.E.

30. 18i 30. 19t E.N.E.
45 3 I. ° 3 I. I E.S.E.

31. 2 31. 3 K
31. 5k 31. 6k N.E.

22i 3I. Ioi 3I. II KN.E.
22! 31. 16 31. 16k E.

I I2! 3I. 20i 31. 2I E.S.E.

Amount of
~fotiun.

22~

22~

+5
22i

45
225
22k
45

135

Change of
Direction.

From I To

Greenwich
Cil il Time

J'uly.--cont.

!
ifl'om i To

I

I
~dh-Id~ I

19. 10!119' I I S. S'~'W'li
19. 15t1 19· 16 S.S.W. S. I
19.181'19.19 S. S.E.
19. 23 19.23! S.E. KR.E.
20. o!lzo. I E.S.E. E.N.E. I
20. 21!20. 3 KN.E. E.
20. 5!lzo. 6 E. N.E.
20. 8 IZo. 9} N.E. E.
20. J6 120.164 E. E.S.E.
20. 20 ZO. 20i E.~.E. E.
20. 221'lzo.23 E. E.N.E.
21. I"tZI. 2 KN.E. N.W.
21. 2t \21. 31 N.'V. N.E-
21. 41121. 5 N.E. 'Y.S.\Y.
21. 8 ,21. 9 ·W.S.W. 'V.
21.13!!ZI.14 W. \V.S.W.
21. 17~IZI. 18 W.S.'Y. N.E.
21. 19 121. 20 N.E. N.N.E.
22. 1!122. 2 N.N.E. N.E.
22. 4£!2Z. 5 N.K E.
22. 6 [22. 7! E. N.E.
22. 10 IZ2. 10! N.R. I E.N.E.
22. 12 ,Z2. 121 KN.E. I N.N.E.
2Z. 13 [22.I3! N.N.E. N.E.
22. 14kli2. 15 N.E. KS.E.
22. 16!i2Z. 17k E.S.E. E.N.K
22. 201!22. 21 E.N.E. N.E.

lINE SE22.2Z 122.2241 . ~' " ..
2Z. 23k!22. 231 S.E. N.K
23. I !Z3. I!I; N.E. N.N.W.
23.. 5 !Z3· 6 I X.N.W. W.S.W.
23. 7!i23. 8 I W.S.W. N.N.E.
23· 91123. 9tl N.N.E. N.
23. IS 1,'2 3. 16 I N,' N.N.W.
24· 15 :Z4-. 15ti N.N.\V. K.
24-. 19 i24· I9ti N. N.N.E.
24. 211'z4' 2I!, N.N.K N.N.W.
25. 2 j Z 5. 3 IN.N. \V' . N.W.
25. 9 !z5· 9!: N.'V. W.N.W.
25.III25.II!iW.N.W. W.
25.21 25. 22 I W. W.S.\V.
26. 7 26. 8 I W.S.W. W.
26. 15 z6. 151l 'V. W.N.W.
26.17 26 . 18 i W.N.W. W.
26. 22i126. 22!1 W. N.
27· 7 1,,27' 8 II T~' N.N.\V.
28. 3! 28. 4 I N.N .'V'. S."T.
28. 6 i28. 7tl S.W. N.W.
28.10 IZ8. 11 I N.vy. N.N.W.
28. IZ 28. IZit N.N.W. N.
z8. I7128. 17!! N. N.N.'V.
28. 19 )28. 19!1 N.N.W. N.W.
z8. zo!z8. zI I N.'V'. N.
z9. 0i z9. Oil N. S.'Y.
Z9. I ,Z9. Iii S.W. W.S.'V.
29. 6!z9. 7 I W.S.W. vV.N.\V.
29. 9!29' 10 I,Y·N.\V. W.
29. IZZ9· Ui W. N.vV.
29· 13i,z9' 14- I N.W. ,S.N.\V.



AT THE HOYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (xci)

ABSTRACT of the CHANGES of the DIRECTION of the WIND-continued.

Greenwich
Civil Time.

.Amount of
)'Iotion.

Change of
Direction.

I
Change of Amount of
Direction. ~lotion.

__.~_I_I~~-c--I--,---I

F"m I To mred·1 :.~'::: F"m I To I F"m I To Dired·1 =:

Amount of Greenwich
~Iotion. Civil Time.

Change of
Direction.

~ -----·1------- --,-----,---1-----

, }'rom :1, To From I To Direct IRetro- From I To. grade.

! , . -----' --I

f
f Greenwich

Civil Time.

I
22J.
22l

9°

f5

f5

f5
22!
22!
22!

22!1
22!;
67!

22!1
22!

67!

45
f5

22,!

22 1

67:1

i
I

22!:
45 I

22!1
45

I
I

I
9° I

I
67!1[

zzl
f 5 I

N.
N.N.W.
W.S.W.
N.N.W.

VV.
\V.S.W.

S.vV.
W.~.W.

W.
\V.~.\V.

S.N.vV.
N.'V.

W.N.vV.
VV.S.\V.
W.N.W.

W
vV.S.\V.
vV.N.W.

VV.
W'.S.\V.
vV.N.'V.

VV.
·W.N.W.

W.
"r.s.,v.
vV.N.vV.
"'T.S. \V.

S.\V.
S.S.vV.

S.
S.S.W.
S.vy.

W.N.W.
W.S.W.

S.W.
W.8.W.

N.W.
W.

W.S.W.
S.vV.

W.S.W.
W.N.\V.

W.
S.W.

"r.s.w.
\V.N.W.
\V.S.VV.

S.VV.
S.S.W.

S.W.
W.S.W.
N.V~T.

W.S.W.
W.N.W.
N.N.W.
S.S.W.
S.W.

S.S.W.
S.S:E.

d h d h

J f. 9! If. 10 N.N.E.
22! 14. 1 I ~ I f. 12 N.
22~ 15. o! 15. I-! N.N. W.

I 22i 15· 7 15· 8 W.S.W.
45 IS· 9!I5· 10 N.N.W.

15.12!I5.13 W.
15.16 15.17 vV.S.W.

22! 16. 3 '
11

6. f1 S.W.
112! 16. 5 16. 51 W.N.W.

16. 8 116. 8! vV.
22! 16. 14- 116. 15 W.N.W.

16. 18!,16. 19k N.N.W.
16. 22!116. 23 N.v".
17. 0!1'1 7. Ii W.N.'iV.
17.16 17. 16! W.S.W.

67! 17.17!17. 18i "r.N.W.
17. 19!11 17 . 20 vV.

45 18.10 118. I I 'V.S.W.
I8.18118.18!W.N.W.

22! 18. 20 118. 20! \\T.
45 20. 7 120. 9 W.S.W.

20. 11120.12 W.N.W.
20. 13 ;20. 13! w.
20. 18 :20. 18i: W.N.W.
20.20 12o. 20! vV.
21. 9 21. 9! W.S.W.
21. 1°12 I. II W.N.W.
2I. 13 (2 I. If W.S.W.

f5 21.17/21. 18 S.W.
2 I. 19 21. 19! S.S.W.

22! 21. 22 i2 I. 22! S.
22! 22. ° 122. I S.S.W.
45 22. 3 1

22. f! S. \Y.
22. 17i'22. IS! W.N.vV.

45 23· I 23. 2 \V.S.\V.
23. 5 23· 7 S.'V.
24. 7 24. S! W.S."T.
24. If 24. 15 N.vV.

22! 2f. 16k24. 17 ,V.
I 12! 2f. 19 24. 19! W.S.W.

24. 22 2f.23 S.W.
45 25· 3 25· 4 W.S.W.

25. 6 25. 7 "r.N.W.
25. II 25.12 W.
25.22 25.23 S.\V.
26. I 26. Ii W.S.W.
26. 2! 26. 4 W.N. w.

22! 26.2 I 26.23 W.S.W.
27. 8! 27· 9! S. W.
27.13 27· 14 S.S.W.
27. 19 27· 19! RvV.

67! 28. 13 28. 131 W.S.W.
28. 131'128. 14t N. W.

I12! 28. 15 28. lsi "".S.\V.
202! 28. 16!1'28. 17!1 'V.N.W.

28. 18 28. 18i N.N.W.
28. 18!12,8. 191 S.S.W.
28.21 128.21! S.W.

22! 29· 5 129 ' 5! S.S.W.

22!

22!

22!

22!

45
45
22!

Sept.-cont.

f5

f5
67!
22!i
f5
f5

135
22!

9°
180
2f7!

vv.s."r.
S.W.
s.~.W.

S.
I S.E.
S.S.E.
8.S.'V.

S.
E.N.E.

E.
E.N.E.

S.E.
S.W.

N.N.E.
E.S.E.
N.E.

E.
N.E.

KN.E.
N.E.

N.
N.E.

E.S.E.
S.E.
S.

S.W.
N.

N.N.E. I
N.N.vV.

N I
N.N.W. I

N.W.
W.

W.N.W.
w.s."r.
vV.N.W.
N.N.W.

N.
N.N.W.

S.W.
W.S.W.
S.S.W.

W.N.W.
N.W.

N.N.\Y.
N.

N.N.E.
N.

N.E.
S.S.E.
S.W.

S.S.E.
S.S.\V.

E.
W.S.W.
N.N.W.
S.S.E.
N.E.

N.N.E.

Sept.-cont.

f5

f5

Sums

W.
vv.s."r.

S.W.
W.~.W.

N.W.
S.S.vV.
w.s."r. "

S.W.

I. 91 W;S.W.
I. 19 W.
2. 2! W.S.W.
2. 5! S.W.
2. 16-1- W.S.W.
2.18! N.W.
2. 20 S.~.W.

3. 3 W.S.W.

September.

Aug.-cont.

I. 9
I. 18
2. I!
2. 4!
2. 16
2. 18
2. 19
3. 2

---r---~

d h d h I
3.11 3.II!i S.'V.

f5 3. 17 3. 18 1'V.S.W.
3. 19! 3. 20 S."r.

22! f. 2! f· 3 S.S.W.
f· f 4· 5 S.

22! 4-. 7 4· 8 S.:E.
f. 9! f· 1 I S.S.E.

22! 4· 18 4. 18!! S.S.vV.
f· 23! 5· ° S.
5· 0i 5· I KN.E.
5· 2 5· 2! Eo
5· 7 5· 7! E.~.E.
5· 9 5· 10 S.E.
6. 2! 6. 21 S.W.
6. l~ 6. f N.N.K
6. 5 6. 5! E.S.E.
6. I I~ 6. 13:1-1 N.K
6. I 6~ 6. 17 I E.
6. 19 6.19! N.E.

45 6.22 6.22! KN.E.
45 7· 2 7· 3 N.E.

7· 3i 7· f N.
90 7· 8 7· 9 N.K

22! 7- 20 7.20! E.S.K
2~! 7.22! 7.22i S.E.

135 8. I 8. I! s.
22! 8. 3! 8. 5-! S.W.
22! 8.17 8. J8 N.

8.20 8.21 N.N.E.
9· 7 9· 8 N.N.W.

22! 9. 12 9. 'I2! N.
9· I9! 9.20 N.N.W.

22! 9.21! 9. 23 N."T.
10. 2 10. 2! w.

22! 10. 3i 10. 41 W.N.\V.
22! 10. 6 10. 6i W.S.W.

10. 8 10. 8! W.N.W.
10. I I! 10. 12! N.N.W.
10. 23 1 I. ° N.

45 I I. 4! II. 5! N.N.W.
22! I I. I I I I. 12'" S.W.

22k I I. 18 I I. I8i W.S.W.
__ II. 19! I I. 2I S.S."'....

II. 22! II. 23 W.N.W.
3352! 2115 12~ 3 12. 5 N."r.

12. 6! 12. 7 N.N.\V.
1 -----;----- 12. 8 12. 8! N.

12.IO!12.11 N.N.E.
12. IS! 12. 16-1- N.
12. 18! 12. 21 N.E.
13· 31 13· 4-1- S.S.E.
13· 5!13· 5! S.vV.

22! 13. 8 13. 8! S.S.E. I

22! 13. loi 13. I I S.S.W.
13. 12 13. 13 E.
13. ISi 13· 16 W.S.W.

I12! 13. 17k 13. 17i N.N.W.
13. I 8! 13· 19! S.S.E.

22!14· 3 If· f N.E.

" -----1

';, d hid h

22. 6-1- 22. 6! N.E. E.S.E.
22. 8 22. 8! E.S.E. KN.E.
22. 12 22; 13 E.N.E. E.S.E.
22. 20 22.22 E.S.E. .E.

, 23· I5 23· I 5~ E. E.S.E.
, 24. 12~ 2f. 13 E.S.E. .E.
24. 16 2f. 16~ E. E.S.E.
24.222f.23 E.S.E. E.
25· 3 25· f E. E.S.E.
25. 8 25. 9 E.S.E. S.S.:E.

i: 25. J I 25. II! S.S.E. s.
,25. 13! 25.14 S. S.S.W.
25. 17 25. 18 S.S.W. S.W.
25.20 25.21 S.W. W.S.\V.
26. 5 26. 5! W.S.W. N.N.vV.
26. 6~ 26. 7 N.N.W. N.
26. 13 26.13! N. N.E.
26. J 6-1- 26. I6! N.E. E.S.E.

, 26. 18 26. 19 E.S.E. S.S.E.
26.2Ii26.21! S.S.E. E.S.E.
26. 23126. 23! .KS.E. E.N.K
27. 0-1- 27. O! E.N.E S.S.E.
27. Ii 27. 2 S.S.E. E.N.E.
27. I 4! 27. 5 E.N.E. E.
27. 7! 27. 8 E. E.S.E.
27. 9 27. 10 E.S.E. "r.s.w.
27.16 27.16! W.S.W. S.W.
27.21 27.21i S.W. S.S.W.
28. ° 28. I S.S.W. S.W.
28. 3 28. 4 S.W. W.S.\V.
28. 9 :8. 10 W.S.W. S.W.

, 28. 12 28. 12! S.W. W.S.W.
28.15 28.16 W.S.W. S.W.
28. 21! 28. 22! S.W. W.S.\V.
29. 2 29. 3 W.S.W. S.W.
29.19 29.21 S.W. S.S.W.

I 30. 5~ 30. 6! S.S.W. S.W.
30. 12 30. 12~ S.W. w.s."r.
3°.1713°. 17! "r.s.w. W.N.W.
30. 18! 30. I9! W.N.W. W.S.W.
3I. II 3I. 12 W.S.\V. S.W.
31.22 31• 23 S.W. W.S.W.



(xcii) ABSTRACT OF THE CHANGES OF THE DIRECTION OF THE \VIND,

ABSTRACT of the CHANGES of the DIRECTION of the WIND--cantinued.

Greenwich
Civil Time.

Change of
Direction.

Amount of
Motion.

Greenwich
Civil Time.

Change of
Direction.

Amount of
~Iotion.

Greenwich
Civil Time.

Change of
Direction.

Amount of
Motion.

~_._------

From I To From To Direct. IRetro
grade. From I To From To From I To From

4-5

21t

45

u!
67! I
ut

Iut

180
157-1
202l

45

3555 24-3°Sums

S.
S.S.E.

S.E.
S.S.E.

S.
S.S.W.

S.
S.S.W.
S.W.

S.S.W.
W.
S.E.

N.N.E.
S.S.W.

N.
S.S.W.
W.S.W.
S.S.W.
E.8.E.

N.E.
E.S.E.

'Y.S.viV,
S.S.W.
S.\V.

"r.s.,v.
S.W.

W.S.vV.
N.W.

N.N.W.
E.

N.K
S.E.
N.E.
S.E.

S.
S.S.'V.
S.W.

S.S.W.
S.vV.

W.S.W.
S.W.

S.S.W.
N.N.W.

N.W.
S.W.

W.S.W.
W.

W.S.W.
S.,V.

S.S.W.

Oct.-coni.

I
November. I

I. 2 I. 31 S.S.W.
I. 14 I. I4!i S.
I. I5! I. 16 S.S.E.
I. I8i I. 19 S.E.
I. zoil I. ZI S.S.E.
2. 7 2. 8 S.
2. IZ 2. I2t S.S.w.
2. IS! 2.16 S.
3. ° 3· I S.S.W.
3· 3 3· 5 S.W.
3. 20~ 3· 20i) S.S.W.
3. 2 3 4-. ° I W.
4. 1 4· It S.E.
4-. 2! 4· 2·i N .N.E.
4-. 4 4· 4-1 s.s.w.
4-. 51 4-. 5! N.
5· 4-i 5· 4! S.S-\V.
5. 6 5· 6l W.S.'V.
5. 20 5· 20f S.S.W.

I

22t

22~

45

45

22tl ~"'--~ ~- ~-~-~ ,

2Zt

d h d h

90 22.12 12.13 KS.E.
22. 131 22. I4-a N.K
22.22 22. 23~ E.S.E.
23. Ii

l

'2 3' 2 V{.S.\Y.
23. 8 23.9 S.S.V\!.

22~ 23.13 23. q. S.viV.
67~ 23. I 8!123 . 19~ W.S.W.

24-. 2 24· 4- S.W.
24-.13 24-. 13! W.S.'Y.
24-- I4-!124-. 15 N.'Y.
24-. 20-1- 24-: 2 I! N.N .W.
25. I 25· liE.

22!25. 4!25· 5 N.E.
22~ 25· 6 25· 6i S.E.
I57~25' 8-125. 8~ N.E.

25. 10 25. I I S.E.
26. Ii 26. 2-1 s.

22! 26.21 26.23 S.S.W.
67~ 27· 4! 27· 5! S.'\!.
67~27.2I 27.22 S.S.W.

28.12 28.13 S.W.
28. 20 28. 22 W.S.W.
29· 3 29· 4! S.W.
30. 7i 30. 7! S.S.W.

22~ 30. 1313°. 13i N.N.W.
22~ 30. 15! 30. 16! N.'V.

31. 1 31· 3 S.W.
67t 3I. I2 3I. 12! W.S.W.

3I. l4-i 3I. 15 W.
31. 16 31. 17 W.S.'f\:T.
3I.21!13I.22 S.W.

2 2 ~ _~' ~__~ ---'__~ ,~.-.---~~_

22!
22t

i ~;i
I

o c

4-5

4-5

4-5

\
221. I

2 I

22!

9°
67!
22; ,

4-5

67!

IS7!
221
4-S

Oct.-cont.

45

I57!
4-5

dhJ d \T:T
8. 2 2 1 8. 2 4 :N.N .\Y. W.S.'Y.

22k 8. 4- 8. 41- vV.S.W. N.N.vy.
22}, 8. 9 8. 9t N.N.vy. N.E.
22! 8. 9il 8.10 N.E. E.N.E.
67! 8. If 8. I5! E.N.E. KS.E.

8. 18 8. I8! E.S.E. E.
9' 5k 9· 6 E. N.N.E.
9· 7i 9· 71 N.N.E. E.
9' 8~ 9· 9, E. KS.E.

22k 9' 12 9. ui E.S.E. S.K
uk 9. 211 9. 22 S.E. S.'Y.

10. o~ 10. I S.\Y.W.S.vY.
22k 10. 2 10. 3 'V.S.W. S.viV.
221 10.17 10.18 S.W. S.S.vY.

I I. 7k I I. 71 S.S.W. N.E.
--- --- I I. 8k II. 9~ N.E. S.S.W.
3847k 28 57! I I. I I I I. 1\ S.S.'V. S.W.

II.I6II.I72 S.-W. S.S.W.
_____~ 12. I 12. It S.S.W. S.E.

12. 21 12. 3 S.E. E.N.E.
12. 31 12. 4- E.N.E. S.E.
12. 6 12. 6i S.E. S.vY.
12. I 7~ 12. 18 S.\Y. 'V.

22k 12. 19 12. I9! 'V. W.N.W.
22112.21 12. 2I! W.N.W. 'V.
U!I3. 0~13' I! \V. W.S.W.

13. 7 13· 10 W.S.W. N.W.
13. 20 13.2 I N."r. W.S.'V.
14. 8114·. 10 W.S.W. N.E.
14· 16 14-. 17 N.E. liKN.E.
15. 6 15. 7 E.N.K KS.E.
15.12 IS· I2t E.S.E. I E.
16. 16 16. 17 E. E.S.E.

45 17· 2 17. 3 E.S.E. E.
22k 17· 9 17· 9i E. E.S.E.

17. I I 17· I Ii E.S.E. I E.
17· 13 I7.I3-!- E. E.N.E.

22!I7.15I7.16 KN.E. E.
22! 18. 3 18. 31 E. E.S.E.

18. 5 18. 6 E.S.E. N.K
45 18. 7 18. 8 N.E. E.S.E.

18.10 18.11 E.S.E. E.N.E.
22!18.13 I8.I3! E.N.E. E.S.E.

18.14118.I4-! E.S.E. E.
22!18.I5tI8.I6 E. E.S.E.

18. 22i 18. 23 E.S.E. N.E.
45 18. 23i 19· ° N.E. E.
22~19.I8iI9.I9 E. E.N.E.

20. 14- 20. 15 EoN.E. E.
222- 21 . 3-1-,21. 3! E. N.E.

2 J, 4- 12 I. 4-i N.R E.
?7!2I. 51)1 21. 6 E. N.N."T.
45 2 I. 8:12 I. 8} N.N.W. N.K
22! 2 I. 9!12 I. 9i N.E. S.W.
67!21. I6!2I. 17 ~.W. S.S.'Y.

21. 18 21. 18! S.S:"T. S.
22kZI.22k2I.Z2~ ~. E.S.E. i

22. 7 22. 7-!- E.S.E. N.E. I
2Z! 22. 81 22 . 8! N.E. E.S.E. I

Sums

S.E.
E.S.E.

E.
E.S.E.
S.S.E.

S.
S.S.vY.
S.l~V.

'V.S.W.
V\T.N.vy.
W.S.'Y.

S.'Y.
N.N.E.
RN.E.

N.E.
N.N.E.
E.N.E.
N.N.E.

N.E.
N.N.E.

K.E.
N.N.E.

S.K
E.

E.N.E.
E.

KN.E.
E.

N.N.R
K.N.W.
N.\Y.

"T.S.\Y.
N.

N.K.'Y.
N.

N.N.W.

October.

I

I
I

Sept.-cant. I
!

"

I. I! I. 3~ I S.S.E.
I. 4~ I. 5~: S.E.
1. 61 1. 6~f E.S.E.
1. 9 1.10 E.
1.,12 I. 13r E.S.E.
1. IS! 1. 16 i S.S.E.
I. I 8~ I. 19, S.
2. 4-~ 2. 5~: S.S.lV.
2. 8 2. 8!i S.v,r.
2. I I 2. 1 3- i ·W.S.\V.
2. 19 2.20 I \Y.N.'Y.
3. 18 3. 20 "T.S.'Y.
4· 8il 4-. 8~i S.'Y.
4-. I2 I 4. 12~i K.K.E.
4· I 54· I6 iE.K.E.
4-- 2 I : 4· 22! X.E.
4-. 2 3 ; 5· ° X.N.E.
5. I i 5· 2 E.N.E.
5· 7 I 5· 8! K..N.E.
5. 10 5· lot N.E.
5. I2!i 5· 1211 N.K.E.
6. ° I 6. I N.E.
6. 8il 6. 91, K.N.E.
6. Iii 6. 12 I S.E.
6. 14--1: 6.I4f Eo
6. 1711 6. 18 i E-X.E.
6. 19 6. 19;}! E.
6.21 i. 6.2q\ KN.E.
6. 23 I 7· ° I E.
7· 3 I 7· 3ti N.N.E.
7· 511 7· 5~: X.N.'Y.
7. 6~! 7. 6~1 N.'V.
7. 10 I 7. II I \v ..S.,v.
7. 16 i 7. 18 K.
7.21 I 7. 22 I N.N:"T.
7. 2 3 : 8. 0 I N.

i

I
_____1

i I
d hid \.; I

29· 7 '29· 74 S.S.E; S.S.'iV".
29· II 1 29 , III s.s.w. i S.
29· 13 29· I3t' S. I S.S. E.
29· I ~i 29. I ~l S.S.E. S.E.
29. 1629. I6~ 8.E. I E.~.E.

29. 20-!29' 2 I~ E.N.E. I' S.E. I
29. 22:!29. 23~i S.E. S.S.E.
30. 3~30. 4- S.S.E. I S.S. vY.
30. 9 !30 · I I ,S.S.'V. II S.\Y.
30.I2!3o.I2-!. S.v,r. S.S.viV.
30.I3i30.I~ S.S.W. I S.
30. I 5~30. 16 S. S.S.viV.
30. I7t3 0 . I7~-' S.S.\Y. S.
30. 23 i3 0. 23~ S. S.S.E.

I i



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (xciii)

ABSTRACT of the CHANGES of the DIRECTION of the WIND-continued.

i
Greepwich CblUlge of Amount of Greenwich Change of Amount of Greenwich Change of Amount of
Civil Time. Direction. )Iotion Civil Time. Direction. Motion. Civil Time. Direction. Motion.

------
}l'rom I To From

I
To Direct IRetro- I

I
Direct IRetro- I I

. IRetro
I '. grade. From

t
To From To . grade From To From To DIrect. grade.

0 0 0 0 0 0

Nov.-cont. Nov.-ront. Dec.-cont.

d h d h d hid h d h d h

S. 22~ 5· 22i E.S.E. E. 22! 22. 8i,22. 9 W.S.W. ·w. 22! 9. 20l 9· 22l E.S.E. S.S.E. 4-5
6. 0-1- 6. It E. N.E. 4-5 22. II \22.12 W. N.W. 4-5 10. 6 10. 6-1- S.S.E. E.N.E. 9°
6. 8! 6. 9 N.E. E. 45 22. I8-!22. I8l N.W. W.N.V\T. 22! 10. 7 10. 8 E.N.E. E.S.E. 4-5
6. '10 6. I I E. N. 9° 22. 21 22. 22 W.N.W. W.S.W. 4-5 10. 9 10. 10 E.S.E. S.E. 22!
6.12 6. 12! N. N.N.W. 22k 23. 17 23· I7l W.S.W. w. 22l 10. 19 10. 2 I S.E. S.S.W. 67!
6.13! 6. 13t N.N.W. W.S.W. 9° 23. 20 23. 2 I W. W.S.W. 2zl 10.23! II. ol S.S.W. W.S.W. 4-5
6. IS 6. 16 W.S.W. S.W. 2~! 24-. I I 24-. 12 W.S.W. S.W. 2Z! II. 1.1 II. 2.1 W.S.W. N.N.W. 9°4 2
6.20 6.21 S.vV. S.S.W. 2Z! 24-. 18 24-. 19 S.W. W.S.W. 22! II. 8 II. 9 N.N.W. N. 22!
7· 2 7· 2.1 S.S.W. s. 22l 2S· 4- 12S. 5 W.S.W. S.\V. 2Z! I I. 16 II. 17 N. N.E. 4-52

7· 9 7· 9! s. S.S.W. 22l 26. 9l26. 10~ S.W. W.S.\V". 22l I I. 18! I I. 18l N.E. E.N.E. 22!
7. 16 7· 17 S.S.W S. 22l 26. 14- 26. IS W.S.W. S.W. 22! I I. 19i 11.21 E.N.E. S.S.E. 90
7. 21 7· ZIl S. S.S.V\? 22l 27. 8 27· 9l S.W. W.S.W. 2Z! I I. 23 12. a S.S.E. S.E. 2Z!
8. a 8. I S.S.W S. 22! 29. 10 29. I I ",V.S.\V. w. 22! 12. 7 12. 8 S.E. E.S.E. 22!
8. 3 8. 4- S. S.S.W. 22l 29. 13t129' 13l "T. N.W. 4-S 12. 19 12.20 E.S.E. S.E. 22l
8. 7l 8. 7t S.S.W. S.W. 22l 29. I fi1 29. IS N.\V. N.N.W. 22l 12.23 13· a S.E. S.S.Eo 22l
8.18 8. 19 S.W. \iV.S.W. 22! 29· I7-1- 29· I7l N.N.vV. S.S.E. 180 13· 8 13. 10 S.S.E. S.E. 2Z!
9· 8 9· 9 W.S.W. w. 22! 29' 19 29. 20 S.S.E. S.S.W. 4-S 13· 15 13· 17 S.E. E.S.E. 22!
9. I It 9. 12 W. W.S.W. 22t 29· 22t 29· 23t S.S.W. W.S.W. 4-5 13· 23 14· a E.S.E. N.E. 67t
9· 15 9· 1St W.S.W. S.W. 22t 30. a! 30. I I·w.s.w. S.S.\V: 4-5 I f· 6l I 4-. 7 N.E. N.N.E. 22l
9· I6t 9· 17 S.W. S. 4-S 30. 9i 1 30. 9t S.S.W. S.S.E. 4-S 14-. I3t II 4-. 14-t N.N.E. N.N.vV. 4-S
9. 20! 9. 21 S. S.S.E. 22t 30. I I 130. lit S.S.E. E.S.E. 4-S J4-. 2I t I4-.22~ N.N.vV. vV.S.W. 90

10. 0.1 10. I S.S.E. S.E. 22t 30. I4t 30. 1St E.S.E. S.S.E. 4-S 15· °
'3 W.S.\V. N.W. 67t2 IS· 04

10. 2.1 10. 3 S.E. S.S.E. 22t 30. 18l30. I9! S.S.E.
I

S.S.W. 4-5 I s. It 15. 2 N.vv. W.S.vV. 67!2
10. st 10. 7 S.S.E. S.W. 67! I IS· 61 IS· 6t vV.S.W. S.S.vV. 4-S
10. 12 10. 13 S.W. W.S.W. 22! -- --

IS. 81 '5 ' 8~ S.S.W. N.N.\V. 135
II. I II. 3 W.S.W. S.W. 22t Sums 229S 265S IS·IIIS·IIt N.N.W. W.S.W. 90
J I. 10 I I. 12 S.V\T. W.S.W. 22t IS. IllIS· 12 W.S.W. S.W. 22!
I I. 16 I I. 18 \V.S.W. W.N.W. 4-S IS· I4-t'IS· 15 S.W. S.S.W. 22t----1 1.20 II. H W.N.W. W.S.W. 4-5 IS·22 Is.22t S.S.W. E.N.E. I3S
12. 9 12.1 I W.S.W. W.N.W. 4-5 December. 16. st 16. 6 E.N.E. S.E. 67t
12. 16 12. I6i W.N.W. \V.S.\V. 4-S 16. 12 16. I2t S.E. S.S.E. 22i

12.22 13. a W.S.W. S.W. 22t 16. 14- 16. 14-~ S.S.E. S.E. 22~

13· St1 1 3· 9t S.W. W.S.W. 22! I. I I. It S.S.W. S.W. 22t 16. 16 16. 18 S.E. E.S.K 22!
13. 14- 13. 16 W.S.W. S.S.W. 4-S I. 3 I. 4- S.W. 'V.S.W. 22! 17· 9t 17· IOt E.S.E. N. lIzt
13. 22 13. 22 t S.S.W. s. 22i I. 9t I. lOt W.S.W. S.W. 2zt 17· IS 17·16 N. N.E. 4-5
14-. 9 14-. 1O S. S.S.W. 22t I. I8! I. I8i S.W. N.N.W. II2! 18. a 18. I N.E. N.N.E. 22t
J4-. 20i I4-. 20i S.S.W. S.E. 67t I. 21 I. 22 N.N.W. N.W. 22t 18. 4-t 18. S N.N.E. N. 2zt
14-. 23t 14· 23t S.E. :N".N.W. I57t 2. 5 z. 6t N.W. W,S.W. 67t 18. 10 18. 11 N. N.N.E. 22l
IS· I 15· It N.N.W. S.S.W. 225 2. I I 2. 12 W.S.W. N.N.W. 9° 18. I2i 18. 13 N.N.E. N.E. 2Z!
15· 2-1 IS· 3 S.S.W. N. 202t 2.16 2. 17 N.N.W. N. 22,t 19· 9! 19· 9i N.E. E.S.E. 67!
15· 9! J 5. 10 N. KN.E. 67! 3· I 3· 2 N. W.S.W. IU! 19. 1\ 19. I It E.S.E. S.E. 22!
I s. 13 IS· 14- E.N.E. N.E. 22i 3· 6 3· 61 W.S."\V. S.W. 22t 19. 122 19· I2i S.E. E.N.E. 67t
15. 21 IS. 22 N.E. E.N.E. 22t 3· If 3· I4-! S.W. S.E. 9° 19.17 19. 18 E.N.E. E. 22! I

17. I6! 17. 17 E.N.E. N.E. 22t 3· 19 3. 20 S.E. S. 45 20. I4-!,20. 15 E. E.N.E. 22l
18. I 18. It N.E. N.N.K 22i 3. 22 3. 23 S. S.S.W. 22! 21. 3 21. 31 KN.E. N.E. 2Z!
18. 4-t 18. 4-! N.N.E. N. 22t 4-. 5 4-. 8 S.S.W. W.S.W. 45 21. 14 21. 15 N.E. E.N.E. 22t
18. II! 18. IIi N. N.N.W. 22! 5. 23 6. I W.S.W. S.W. 22! 2 I. 17 2 I. 18 E.N.E. E. 22t
18. U! 18. 13 N.N.W. N.N.E. 4S 6. 5 6. 6 S.W. S.S.W. 22! 21. 21 21. 2I! E. S.E. , 4-5
19. 10 19· lot N.N.K N. 22t 6.23 7· 2 S.S.W. W.S.W. 4-5 22. 2iz z. 3t S.E. E.S.E. 22!
19· 14- 19· I4-t N. W. 90 7. lot 7. II W.S.W. N. IlZt 22. 10 22. lIt E.S.E. S.E. 22!
19. 17t 19· I7! W. N.W. 4-S 7· 14- 7· IS N. E.N.E. 67! 22. 14- 22. I5t S.E. E.S.E. 22!
19. 20 I9· 2O! N.W. S.W. 90 7. 16 7· I 6t KN.E. E. 22t 23· 7i 23. 8 E.S.E. N.E. 67l
20. 6 zo. 7 S.W. 'V.S.W. 22t 8. 6i 8. 7 E. E.S.E. 2Zt 23. 101123' lOt N.E. E.S.E. 67!
20. I I 20. 13 W.S.W. N. II2t 8. II! 8.12 E.S.E. E. 22t 23. I2 23· I2i E.S.E. N. II 2.12
20. I7t 20. 18 N. N.E. 4-5 9· 0.1 9· I E. E.N.E. 22t 23· I3!23' I3i N. N.E. 4-52
21. 3 21. 3i N.E. N.N.W. 67t 9· S! 9· 6 E.N.E. N.E. 22t 23· 14-!,23· lsi N.E. w.s.w. 157!
21. 7! ZI. 7i N.N.W. s. I57t 9· 9 9· 9t N.E. E.N.E. 2·2.l 23· 17 23· I7! W.S.W. S.S.W. 4-5
21. 91 2 I. 10 S. S.W. 4-S 9. I I 9. I It E.N.E. E. 22t 23. 2a! 23. 2. I S.S.W. S. 22!
21.22 2 I. 23 S.W. W.S.W. 22,! 9· 13 9· 14- E. E.S.E. 22! 24· 3 24-. 3! S. S.S.W. 22! I

I



(xciv) ABSTRACT OF THE CHANGE!3 OF THE DIRECTION OF THE WIND, AND HORIZONTAL, MOVEMENT OF THE AIR,

ABSTRACT of the CHANqES of the DIRECTION of the WIND-concluded.

I-.I<'-ro-m----,:--To--I--F-r-on-l-�~-TO--I--Di-l'e-c-t·-;I-;:-a-tJe-o:-';'-Fr-Om--:-'-T-O---F-r-o~ .r To

Greenwich
Civil Time.

Change of
Direction.

Amount of
Motion.

Greenwich
Civil Time.

Change of
Direction. A~~~~~~f ~G_i~e_S_~W_i~_C._~_'_1

1 g~~_:en-c-ci~~o_~~ 1__A:_~_~l-.-.~~_~_f--t
Direct I Retro- From I To From I To Direct IRetro-. grade. . grade.

e- o 0 0 I 0 0

Dec.-cant. Dec.--cont. Dec.-cOld.

--,--
hid

II

d h d h d h d h d h

24-. 4! 24· 5! S.S.W. ·W.S.W. 45 26. 5l z6. 6i S.S.W. S.W. 22! 29. 17 29. 18 S. S.W. 45
24. 10 24. I I "\\T.S.W. "T. 22! 26. 14 26. 15 S.W. 'Y.R.W·. 22~ 30. J6! 30.. 17 S.W. S.S.W. 22~

24· I6t 24' I7i W. S.W. 45 26. 16 26. 16i W.S.W. N.W. 67! 3°. 21 30. 22 S.S.W. s."\\r. 22!
24-. 19! 24-. 20 S.W. S. 45 26. 18! 26. 19 N.W. N. 45 31. 7! 31. 8 S."\\-T. S.S.W. 22!
25· 2!

1

25. 3 I ~. W 9° 26.20 26.21 N. N.N.E. 22.1 3I. 10 3I. I I S.S.'V. S.W. 22~2
S.S.W~25· 5t'25. 5!1 W. N.vy. 45 27· 3 27· 3! N.N.E. N. 22! 3I. I2i 3I. J2! S.W. 22!

25· 7f25. 7! N.W. W.N."T. ' 22t 27. 16 27. 16! N. N.N.E. 22! 3I. I7! 3I. 18 S.S.W. S. 22!
25· 9i125. IO! W.N.vy. 'V.S.W. 45 27· 19 27· 19! N.N.E. S.E. 247! 31. 21! 3J. 22! S. S.S.E. 22!
25. I 1!!2 5. 12 IW.S.W. W.N.W. 4-5 27· 23 28. o! S.E. E. 4-5 I

25: 13 25. 13ii'V.N.W. W. 22~ 28. 6.1 28. E. E.S.E. 22!
--- ---

22t
2 7

25.16 25.16-!1 w. W.S.W. 28. I6! 28. 17 KS.K S.E. 22! . Sums 28I2! 24-97!
25. 22 26. ° I 'V.S.W. S.W. 22~ 28.21 28.22 S.K S.S.K 22!
26. 2! 26. 3!1 S. ,Yo S.S.W. 22! 29. 3 29· 4- S.S.K s. 2Z!

I I
- - - -

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

Excess of Motion In each Month.

1899.
January ..

February ..

].farch ' .

April .

l\fay ." ..

June , .

Direct. Retrograde.
- -

0 0

337!

°

I46z!

13 27!

1057!

2610

1899'
July .- .

August .

September .

October .

November ..

December ..

Direct. Retrograde.
- -

0 0

2407!

I237!

99°

112 5

360

315

The whole excess of direct motion' for the year was 125 10
0

•



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899, (xcv)

MEAN HOURLY MEASURES of the HORIZONTAL MOVEMENT of the AIR in each MONTH, and GREATEST and LEAST HOURLY
MEASURES, as derived from the RECORDS of ROBINSON'S ANEMOMETER.

t-------.---~------------------.---------------~-----------,---------

II '6

9'9

9 '9

9 '9

Miles.

10 '3

10'0

9 'I

9'4

9 '3

10 'I

10 '2

10'6

9'7

10 'S

I I . I

10 'S

11 '6

II '3

I I '4

I I 'I

10 '7

10'S

Miles. Miles.

7 '9

8.'0

7 '6

7 '6

7 '7

9'812,8

i
10'Z I 7'S

10'6

11 '7

10 '3

10'9

10'4

10 '8

10 '3

II 'I

~'iles, Miles,

8 '0

6 'S

9 '2

6 'S

7'7

6'S

7 'I

10 'I

7'7

8 '7

7 '2

6'8

9'3

10 '89'0

7'0

9 '2

I Z '2

10 '4

I I '7

IZ '3

IZ '4

II 'S

I I ,8

11'0

11 '4

IZ '9

12 '7

13 'S

12 'z

I 1'4

10 '3

10'4

!<.) '1

10'0

10 '3

10'3

10'3

10'8

IZ'S

Il '4

12 '3

II 'S

II '6

II 'S

II 'S

II '9

10 '7

Miles.

15 'z

15 .I

15 'I

16'1

h,

I

3

4

5

6

Z

7

8

9

10

Mean for

l-_h_OUJ'_e_nd_i_ng_-:-_J_a_n_ua_ry_'-l-I_F_eb_r_ua_ry_'~I_M_a_r_Ch_.-----.C..1_A_p_r_il,_LI_M_a_y_,---l...1_J_u_ne_, ~I__J_UI_Y'_...LI_._A_u_gu_st_.---!....I_s_ep_te_rn_b_er_.~1_O_Ct_Ol_)e_r'--\-I_N_. o_v_ern_b_e_r'--r-I_D_e_ce_rn_b_er_,-j-_i_~_:r_. _

Miles, I Miles. Miles. Miles. I Miles. Miles. Miles. I

I I

Noon,

14

15

16

17

18

ZO

ZI

ZZ

17 '0

18 '5

18 '5

18,6

18'0

18,6

17'4

17 '3

13 'Z

14' I

17 'I

14'9

13 '7

12 ,8

IZ '9

IZ ,8

I I '3

I I '0

1Z '9

14'Z

13'4

13 '8

IZ'S

II '8

II '3

II '4

II '6

10'7

14'0

14'0

13'4

13 'z

13'4

13 '3

12 '4

13'9

14'2

IS '2

14'0

12 ,6

I I '6

10'7

10' I

10 '7

10'0

10'0

I I '3

I I '0

II '2

II '0

j

' 10 '6

9 '7

8 '0

7 '7

10 '7

II ,8

IZ '3

12'8 .

12'7

11'7

I Z 'I

II '3

1 I '0

10 '3

10 '8

I I '4-

12 'S

IZ'5 I
I

I Z 'Z

I Z 'I

IZ '0

II 'z

10'0

9'3

9'8

9'3

13 'S

IS 'z

IS '0

14 '0

I Z '6

IZ'Z

I I . S

12 '3

12'2

I I '7

10 '3

IZ '3

12 '2

I I '7

II '6

10 '7

10 '3

10'6

9'2

IZ'O

13'2

13"7

13 'I

IZ '8

IZ '5

13'3

T3 'z

IZ '6

12']

IZ '0

9'9

9'7

10 '7

II 'I

10'8

10 'S

9 '9

9'6

9'4

9 '0

9 'S

10 '0

12 '2

13'0

13 '7

14'1

14- '2

13 '3

IZ '7

II'S

I S'7

1)'4

))'3

10'9

Least Hourly }
Measures", '"

o



(xcvi) ELECTRICAL POTXNTIA.L OF THE ATMOSPHEU,

MEAN ELECTRICAL POTENTIAL of the A.TMOSPHERE, from THOMSON'S ELECTROMETER, for each CIVIL DAY.

(Each result is the mean of Twenty-four Hourly Ordinates from the Phot~graphicRegister. The scale employed is arbitrary:
the sign + indicates positive potential.)

Days of the
Month. I J"uuuy. I F,brna". I ~Ial'ch. April. I ' M"y

June. July. October. Dacember. --

+ 9 1

+ 25 8

+ 4-3°

+ 2+3+ 1°7

+ 95 1

+ 101 9

+ 114- 1

+ 966

+ 48

+ 39

+ 35 6

+ 8+

+ 14-3

+ 23 8

+ 214

+ 228

+ 210

+ 19°

+ 259

+ 261

+ 333

+ 43 2

+ 33 1

+ 160

+ 397

+ 882

+ 1029

+ 961

+ 874-

+ 939

+ 82 9
+1182

I

I
+ 173 I

+ 121

+ 253

+ 14-5

+ 117

+ 2°9

+ III

+ 160

+ 134

+ 13 1

+ 173

+ 85

+ 133

+ 388

+ 204-

+ 1°3

+ 4-55

+ 173

+ 94-

+ 21 3

+ 74-

+ 25 6

+ 361

+ 827

+1°3 1

+ 987
+ 980

+1006

2

3

4

5
6

9

7
8

d.

12

10

I I

21

13

14

IS
16

20

27

28

17

18

• ~ 22

• t ~23

24
.. 1'&

25

26

+ 1187 + 12 5 + 307 + 150 + 67 + 365 ... + 159

+1125 + 161 + 382 + 210 + 63 + 177 + 170 + 321

+ 960 + 184- + 303 I' ••• + 13 2 + 1;8 + 187 + 273

+ 82 7 + 212 + 4-60 + 125 + 168 + 130 + 176 + 269

+ 65 2 + 235 + 4- 21 + 175 + 13 1 + 13 1 ... + 367

+ 80 3 + 182 + 337 + JI6 ... + 135 + 17+ + 383

I + 693 + 106 + 316 + Iz8 + 156 ... =t- 74- + 4-75

+ 229 + 3I8 I' ++ 386 . + 3° 2 + 2Z 1 + 279 + 2°9 + 4- 1 I

+ 194- + 154- 4-4-4- + 4-59 + 201 + 275 + 4- 86 I + 387 + 228 + °57

+ 709 + 117 + 4-70 + 379 + 281 ... + 353 + +3 1 ... + 7°8

+ 4-23 + 257 + 36+ + 250 + 186 + 288 + 4-00 + 4-87 + 160 +- 84-5

+ 307 + 325 + 306 + 252 + 193 ... + 382 + 298 + 220 +- 4-7 2

+ 329 - 118 + 277 + 27 2 + 268 + 324- + 373 + 757 + 519

+ 527 - 87 + 186 + 4-60 + 270 + 231 + 4-30 ,+ 689 +114-4-

+ 385 + 311 + 47 + 333 + 33 6 + 2+5 + 34-2 + 4-5 6 +JI 12

+ 300 + 165 + 208 + 352 + 25 8 + 307 + 4-34- + 4-70 + 1060

+ 228 + 354- + 178 I + 2°5 + 222 + 535 + 2~5 ... + 28 5 + 62 5

+ 4-°° + 4-93 + 82 + 94- + 182 + 510 + 3+9 + 4-7 8 I + 341 + 622

I + 535 I + 39° .. , + 217 + 2°7 + 4 14- + 188 ... + 3°9 + 721

I + 734- + 4-15 + 69 + 78 + 303 + 239 + 535 + 55 8 + 321 + 4-08

+ 4-5 8 - 615 + 116 + 127 . + 274- + 34-6 + 53 2 ... + 390 + 35 2

+ 887 + 364- ... ... + 360 + 4-02 + 589 '" + 376 + 3 I 3

+ 74-7 .. , + 96 + 126 + 156 + z73 + 395 + +86 + 37 6
I + 57 2

+ 750 + 126 + 137 + III + 4-03 + 161 + 379 + 367 + 4- 10 \ + 368

+ 88 + 213 + 295. + 113 + 395 ... + 315 + 4-00 + 54-5

+ 33 + 27 1 + 4-90 + 9 1 + 32 5 + 24-9 + 21 5 + 395 + 198

I + 353 + 313 + +°5 ... + 392 + 153 + i3 2 + 54- + 197 + 777

I

I :+ ::: : :~: : ::: + ·;~3 : :;; : ::; : 5:~ :~: : :~: I: I::
399 + 237 + 269 + 79' + 301 ... ... + 14-0 + 3°6 + 'P3

31 +1090 I + 174 I + 24-5 + 34-7 + 300 + 14-9 + 621

----------------1-----1----- -----.------------------------1----1-·--·--
:Means .......... \ + 36o + 525 II + 514- I + 19 I + 284- + 2° 5 + 25 1 + 27 2 + 32 8 + 35 2 + 3°° + 529



AT THE ROYAL OBSJmVATORY, GREENWICH, IN THE YEAR 1899. (xcvii)

MONTHLY MEAN ELECTRICAL POTENTIAL of the ATMOSPHERE, from THOMSON'S ELECTROMETER, at every HOUR of the DAY.

(The results depend on the Photographic Register, using all days of complete record. The scale employed is arbitrary:
the sign + indicates positive potential.)

Hour,
Greenwich
Civil Time. J~uaq'l Fe_~'1 M~b. I Ap~ I M~. ./ June. I J~y. I A~< I&P-~'I 0.0000"[ Novemoo'·1 ~mbe,.

Yearly
Means.

+ 3°0

+ 33 1

+ 38%

+ 387

+ 35 2

+335

+ 316

+ 298

+ 380

+ 371

+ 355

+ 31 5

+ 3°9

+ 3%0

+ 3°5

+ 316

+ 310

+ 443

+ 5°3

+ 578

+ 580

+ 561

+ 52 5

+ 483

+ 467

+ 422

+ 649

+ 643

+ 59°

+ 5°3

+ 43 1

+ ·P4

+ 387

+ 383

+ 2.80

+ 34- 1

+ 34 1

+ 344

+ 333

+ 316

+ 3°9

+ 3°8

+ 3°9

+ 28 3

+ 269

+ 25 8

+ 3°2.

+ 34°

+ 379

+ 2.°9

+ 266

+ 347

+ 320

+ 306

+ 2.79

+ 248

,+ 37 1

+ 275

+ 288

+ 49 1

+ 356

+ 366

+ 359

+ 279

+ 289

+ 287

+ 338

+ 467

+ 320

+ 33 1

+ 296

+ 28 3

+ 28 5

+ 18 5+ 266

+ 220

+ 173

+ 201

+ 316

+ 259

+ 249

+ 243

+ 236

+ 3°1

+ 282

+ 27°

+ 233

+ 260

+ 280

+ 210

+ 276

+ 336

+ 337

+ 3°4

+ 266

+ 222

+ 12.5

+ 223

+ 2°9

+ 208

+ 211

+ 222

+ 149

+ 27 1

+ 260

+ 197

+ 168

+ 223

+ 216

+ 3°4

+ 18 5

+ 294

+ 263

+ 297

+ 299

+ 261

+ 3+3

+ 33 1

+ 31 7

+ 28 5

+ 3°8

+ 26 3

+ 263

+ 200

+ 184

+ 142

+ 157

+ 176

+ 13 8 + 193

+ 15 8 I + 239

+ 129

+ 165

+ Z18

+ 2°5

+ 2°9

+ 193

+ 148

+45 2

+ 42 9

+ 342

+ 511

+ 496

+ 49°

+ 476

+ 486

+ 528

+ 53 8

+ 53 8

+ 566

+ 588

+ 588

+ 6°9

+ 587

+ 548

+ 5°2

+ 454

+ 499

+ 411

+ 511

+ 477

+ 468

+ 475

+ 468

+ 493

+ 534

+ 565

+ 549

+ 57 1

+ 573

+ 563

+ 54 1

+ 320

+ 327

+ 34°

+ 33°

+ 345

+ 345

+ 349

+ 368

+ 356

+ 320

+ 355

+ 358

+ 366

+ 34°

+ '33 2

2

7

8

9

3

4

5

6

IJ

14-

10

15

16

Noon.

Midnight.

17 + 378 + ;43 + 450 + 105 + 248 + 15 2 + 23 8 + 2.18 + 354 + 420 + 312 + 510 + 327

18 + 402 + 543 + 539 + 188 + 261 + 157 + 237 + 2.7° . + 340 + 409 + 316 + 53+ + 35°

19 + 425 + 503 + 539 + 239 + 311 + 156 + 21 4 + 264 + 3+2 + 369 + 318 + 563 + 354-

20 + 406 + 600 + 529 + 265 + 310 + 157 + ho + 25 8 + 279 + 355 + 299 + 556 + 353

'1.l + 385 + 581 + 530 + 25 8 + 319 + 203 + 274 + 23 2 + 323 + 377 + 304 + 630 + 368

22 + 396 + 576 + 5" + 27 2 + 36+ + 237 + 308 + 362 + 309 + 404 + 3U + 675 + 394

23 + 404 + 588 + 475 + 263 + 362 + 2.3 8 + 302 + 334 + 32% + 390 + 288 + 65 1 + 385

24 + 400 + 583 + 459 + 227 + 346 + 228 + 300 + 350 + 307 + 374 + 284 + 654 + 376

~ ~-r-O-h-'_-2-3h-' ~+~~._3~60__1_+_5_2_5_1__+,_5_1+_~ '9 ' + 18~ I + 105 + 151 + 171 ~~~-:;:--300 I + 519 I +~
::;J l' I II h·_2+h. + 362 + 525 + 513 + 191 + 284 + 205 + 25 2 + 270 + 327 + 35 1 + 300 + 529 + 34%

~be--r-Of-D-a-y-s-}-I----I:- -2.-8-
1
---.

1

--2--9- --2-9----:---3-0--2-5---26----27----1-8-1--%-7--1--.~~

employed. 3° I 3 1

GREENWICH MAGNETICAL AND METEOROLOGICAL OBBERVATIONB, 1899. N



G-xcviii)

:MUNlYHUY .'ME'KN 'fEatCTBlaAL,~rlli.the ;;ATMeBPlllJm£, ·iTomTHOMS~~'S.~CTtlmmmR,On.~AmY I:l>AI)!S,

.at eve~yHoUR of the DAY.

(The results depend on the PhotographiclRegister, lmingal11~lonwhi~h·the-rainfallamounted to or exceeded dn ·020.
The scale employed is...arbitrary:.the.-sign + indieates .pOBiti-ve potential.)

Hour,
Greenwic.b
Civil Time.

January.
1 F'brno~·1 Mareb. I April. 1

May. I Junn. I July. ·1 Angu.~ I"Pt,m"",·1 O''''be,. , No""m"'·1 December.

lY-early
Means.

Midnight. + 186

+ 193

+ 23°

+ 220

+ 197 + 200 + 3°4- + :282 + 201 + 40

+ 173 + 202 + 282 + :1.95 + 176 °
+ :u8

+ 21 5

2 + 175 + 279 + 92 + 159 + 199 + 4-3 + 160 + 248 + !256 + 163 + 190 + 35 8 + 194-t

3

4

5

+ 17 1 + 2 I 8 + 14-9 + 129 + 84- + 100 + 7 + 254- +:235 + I 59 + 26o

+ 163 + IJO + 323 + 53 + 183 + II° - 357 + 262 + 265 + 1°3 + 10

+ 155 + 14- + 366 + 18 + 4-9 + 113 + 168 + 244- + :304- + 94- + 80

+ 216 + 165

+ 14-° + II 5

+ 210 + 151

+ 157 + 172 + 323 + 210 + 214 + 50 + 170 - 90 + 1177 + 277 + 50

+ 162 + 163 + 300 + 2.39 + 274- + 40 + 217 + 342 + 1126 + 292 + 50

+ 189 + 165 + 230 + 23 2 + 259 - 3 + 2. 18 + I 12 + :2°5 + 284 + 40

+ 201 + 159 + 194 + 182 + 197 - 7 + 200 + 222 + :220 + 254 + 40

+ 14-2

+ 174

+- 179

+ 180

+ 224

,
?

+ 222'
I

+
203

1
+ 198 !

+ IliA
•

+ 177
t

+ 21 3r
~

+ 201 t

+ 192 1
t
:

+ 17 2

+ 14- 1 .

+ 127

+ 242

+ 202

+ 321

+ 221

+ 320

+ 25 6

+ 294

+ 294

+ 35 0

+ 45 6

+ 2IZ

+ 193

+ 259

+ 287

+ 3°1

+ 263

+ 34-4

+ 463

+ 5°9

+ 513

+ 4-4- 1

+ 37 1

+ 100

+ 13°

+ 110

+ 19°

+ 160

+ [80

+ 110

+ 110

+ 120

+ 9°

+ 7°

+ 7°

+ 110

+ 102

+ U5

+ 200

+ 228

+ 265

+ 27 1

+ 1°9

+ 92

+ 225

+ :211

+ 186

+ 195

+ 1260

+ :3 2 4

+ :3~5.

+ 12 98

+ ;35 1

+ ;5 1 5

+ 54-5

+ 289

+ ll4-0

+ il05

+ 2°3

8

+ 210

- 12

+ 224

+ 206

+ 168

+ 164

+ 23 8

+ 23 2

+ 212

+ 17°

+ 3°2

+ 276

57

+ 110

+ 2IZ

+ 21 3

+ 257

+ 200

+ 317

+ 328

+ 21 7

+ 195

+ 14.0

+ 23 2

+ 160

+ 163

+ 110

+ 100

+ 113

+ 113

+ 80

+ 57

+ 93

+ 83

+ 37

+ 13

:t- 53

+ 87

+ 97

+ 57

16

56

57

- 139

+ 126

+
+
+ 49

+ 2°4

+ 2.16

+ 177

+ 110

14

6

II

+ 73

+ 78

+ 64-

+ 210

+ 87

+ 24-

+ 14-4

+ 133

+ 48

+ 12 5

+ 17 1

+ 92.

+ 272

+ 181

+ 41 5

+ 42 4-

+ 385

+ -42 5

+ -43 6

+ 4- 19

+ 42 9

+ 397

+ 376

+ 376

+ 239

+ 284

+ 4-8

+ 52

+ I I

+ 233

+ 129

+ 23°

+ 21 3

+ 27°

+ 66

+ 23 1

+ 2°5

+ 1°5

+ 15°

+ lSI

+ 163

+ 173

+ 169

+ 159

+ 137

+ 154

+ 166

+ 201

+ 257

+ 21 7

+ 165

+ 162

6

7

8

9

23

II

20

21

10

22

14-

17

18

Noon.

~24b'. + ~I + 174 ~-;:--;=-:-;-;::-;:;-:-~26+ --;'96 + 107 1_+_J.2_3-+_+__18_3....'.

Number of Days } I 10 ,8 16 6 ---1----
employed. I 5 7 3 5 10 10 I 9



.' AT. TREL Hom O.BSERVATDRlr, GREEN:W:WH.; IN: THlit YEAR 18.9.9• (xcix)

.
MONTHLY MEAN ELECTRICAL POTENTiAL of the ATMOSPHERE) from THOMSON'S ELECTROMETER, on NON-RAINY DAYS,

•
at. eYep~ HOUR of. th.e. DA.Y;

(The :.esults depend on)he Photog!aphic. Register, using only those nays on which no rainfall was recorded. The scale employed
is aroitrary: the sign + indicates positive potentiaL)

1899.
HOur';' Yearly

Greenwich

January, 1 __1 I ~ I I I I I - .. [-1 O~Obe'''1 Nbvemb..·1Civil Time.
Means.

April. M.,. J.uWl" July. December.

Midnight'. +. 5'9?': +. 79° +. 624- +. 3-0-0- + 4-09· + m3~ +. 2.89' + 4-I%-- + 36.8- + 514-- + 3~ + 737 + 4-69

I h • + 577 + 788 + 62 5 + 31O + 392 + 263 + 28~ + 38'5 + 335 + 51° + 33 2 + 765 + 4-64-

2 + 564- + 765 + 61 9 + 326 + 387 + 266 + 26:5 + 347 + 314 + 494- + 324 + 785 + 4-55.

3 + 554 + 758 + 610 + 319 + 384 + 246 + 153 + 315 + 3°0 + +5 8 + 29 1 + 727 + 4-26

4 + 539 + 763 + 599 + 3°3 j + 380 + 237 + 19(> + 289 + 276 + #8 + 292 + 636 + 4-13

5 + 544 + 778 + 59° + 29° + 366 + 23 1 + 265 + 275 + 25° + 4:3 1 oft 279 + 592 + 4-08

6 + 55 1 + 775 + 5.79 + 287 + 378 + 25 2 + 275 + 27 1 + 229 + 383 + 269 + 526 + 398

7 + 57 I + 797 + 59 1 + 369 + 4-°0 + 248 + 298 + 262 + 24-7 + 313° + 266 + 475 + 4-°4-

8 + 575 + 818 + 6°9 + 35° + 385 + 235 + 284- + 241 + 25 1 + 218 + 29 1 + 498 + 4°1

9 + 589 + 810 + 618 + 34° + 336 + 25 1 + 3°! + 243 + 283 + 3Jt.9 + 3°1 + 541 + 414- II
1\

10 + 645 + 777 + 649 + 366 + 34° + 308 + 361 + 3°6 + 39.1 + 4(>9 + 361 + 598 + 464

II + 63 8 + 741 + 635 + 39° + 313 + 291 + 334 + 318 + 455 + 488 + 369 + 63 8 + 468

Noon. + 55~ + 64-8 + 573 + 349 + 3°8 + 25° + 284- + 28 5 + 4°1 + 461 + 37° + 674- + 43°

L3h • + 560 + 6.36 + 539 + 396 + 286 + 2..11 + 272.· + 232· + .pl + 43.1 + 160 .+ 698 + 4-12

14' +. 582 + 621-5 + f l 7 + 283 + 2'5° + l'ir* + 25 1 +2<l4 + 38S~ + 4-5°' +. 341 + 658 ' + 396

i 15 + 59° + 674- + 5.11 + 280 + 235 + 173 + 23° + 196 + 365 + 454 + 328 + 665 + 392
,

,.
16 + 598 + 7°7 + 434- + 314 + 239 + 176 + 235 + 208 + 362 + 4S4- + 33 1 ' + 65 8 -r1,:S

HJ +. 61 7 + 742 + 54°· + 34° +.242 + 176 + 233 +'2.04 + 39-5 + 5°8 + 3.:s'6' +- 667 -fL'4-l7

I 18 + 640 + 779 + 576 + 3-60 + 280 + 180 + 2.2.0 + 25.4- + 4,15 + 5.04- + 3.3J + 678 + 4-35

19 + 647 + 836 + 564 + 373 + 317 + 176 + 206 + 253 + 4°5 + 4-69 + 335 + 716 + 441. ..
t 20 + 664 + 867 + 611 + 371 + 333 + 180 + 216 + 260 + 35 8 + 419 + 314- + 735 + 444
~

i

; 21 + 657 + 860 + 601 + 356 + 348 + 236 + 284 + 311 .+ 35 1 + 4-35 + 321 + 81 5 + 465

22 + 667 + 859 + 598 + 34° + 388 + 279 + 315 + 364- + 366 + 47 1 + 327 + 824 + 483

23 + 656 + 885 + 593 + ,334- + 397 + 287 + 318 + 385 + 365 + 453 + 3°3 + 788 + 480

24- + 63 1 + 883 + 596 + 327 + 393 + 278 + 321 + 381 + 343 + 445 + 297 + 778 + 473

~,---------- l

+ 265
1 +

I

I~ i Oho-
23

h. ~599 ~771 ~5841~~ + 337 + 233 284 + 345 + 445 + 321 + 67 1 + 43 2

------
-;267 1 +

-
It~ L I h·-24h • + 600 + 775 + 582 + 333 + 337 + 234- 283 + 344- + 443 + 320 + 672 . + 43 2

;;;;;;b.r o£Daya } --I-2-I --------
--2-2-1 19

I16 19 7 18 2.0 II 17 16 13 ...
employed. I

.*'



(c) AMOUNT OF RAIN COLLECTED IN EACH MONTH OF THE YEAR 1899.

AMOUNT of RuN COLLECTED in each MONTH of the YEAR 1899.

Honthly Amount of Rain collected in each Gauge.

•

Gauges partly sunk in the. ground.
KONTH,

1899-

Number

of

Rainy

Days.

Self
registering
Gauge of

Osler's
Anemometer:

Second Gauge
at Osler's

Anemometer.

On the roof
of the

Octagon Room.

On the roof
of the

Magnetic
Observatory.

On the roof
of the

Photographic
Thermometer

Shed.
In Magnetic

Pavllion
Enclosure.

In Observatory Grounds.

I--~-----~ ,------1------- ------ ----- -------+------:-----

kL I ~~ I ~~ _~I--N_O-·-~--T!--N_O_.5_.----N-O-·-~-~I·--N-O-·-~-.~1~-N-~-8-.-

January........................ 18

February... . . . .. . . . .. 11

March 10

April............................ 10

May............................. 11

June............................. 6

July............................. 8

August.......................... 6

September 15

October 10

in.

1 '141

0'2°9

1 ·661

1 '155

° '5 60

1 '3U

° '241

in.

1 . 181

I '239

0'2 °4

I '61.6

0'5°0

1 '380

0'199

1 '375

1 '349

in.

0'4 14

1 '347

0'64 1

1 '578

0'293 .

1 '732

in.

° 74- 1

0'34-2

in.

2 '345

1 '791

° '599

2'9 10

1 '700

1772

0'37°

2 '282

in.

2'999

I '65~

0'758

I '738

0'354-

2 '233

2 '343

in.

2 '385

1 '778

0;548

2 '758

1 '586

0'766

0'354-

2 '120

2 '286

in.

° '595

2 '904

1 '658

°'75 8

I '738

2 '14-5

2 '310

November 9 2'738 274-3 3'180 3'326 3'680 3'730 3'7 11 3.690

December ............•....... "'1 15 0 "786 0 "765 I I '033 I '174 I '356 I '+65 I I '393 . I '388

=sums 1+' 13'938 '3"739 1_17'+73= 19'537 ",695 "!::-T~~-::-~;-

Height of
receiving
Surface

( above the
I ground

1above mean
sea level

} .

} .

ft. in.

50 • 8

ft. in.
205. 6

ft. in.

50 . 8

ft. in.

205. 6

ft. in.

38.+

ft. in.

193. 2

ft. in.
21.6

it. in.

176• 4-

ft. in.
10.0

ft. in.
164-. 10

ft. in.

0·5

ft. in.

155· 3
ft. in.

155· 3

ft. in.

O. 5

n. in.

155· 3



ROYAL OBSERVATORY, GREENWIOH.

OBSERVATIONS

OF

LUMINOUS METEORS.

1899.



(cii) OBSERVATIONS OF LUMINOUS METEORS,

Month and Day, Greenwich Apparent Size Colour Duration of .Appearance Length of No. forMeteor's
1899.. Civil Time. Observer. of Meteor in of Meteor. Meteor in and Duration Path in Refer-

Star-Magnitudes. Seconds of Time. of Train. Degrees. ence.

h m s s 0

August 9 2 I. 20. 3 C. 3 Bluish-white 1'0 None 5 I

" 21.5 0.34- R. >1 Bluish-white 1'0 Slight 10 1,

" 21,. 10. 58 C. 3 Bluish-white z'S Bright 30 3

"
1,1,. 26. 58 R. I Bluish-white 0'5 None 5 4-

" 1,3· 1,7· 24- D. J White I' 0 None 10 5

" 1,3·35·34- D. 3 White 1'0 NOlle 5 6

" 23.+°.+9. D. 2 White, 1'0. NOlle 7 7

" 23·+3·49 D. I Bluish-green 1'0 None 8 8

" 23.4-6. 4- D. I White 1'0 None 5 9
I

" 23.4-8.46 D. I Bluish-white 1'0 None 10 10

" 23.4-9. 24- D. I Bluish-white 1'0 Train 1,0 II

" 23· 51.34- D. 1, White 1'0 None 3 12

" 23· 53· 34 D. J Greenish-white 1'0 Train 5 13

August 10 o. 2·34- D. 2 White O' 5 None 5 14-

0. 9·39 D. 2 White O' 5 None 3 15 Ii

"
" O. 12. IS D. I Bluish-white 1'0 Bright, 10 16

I:

" o. 17. 52 D. 1, White O' 5 None 4- 17

"
0,19. u: D~ 31 Whit~ 0"'5: None 3 18

" 0.24-·33 D. 2 Bluish-white 1'0 Slight 5 19

" 0.25· 9 D. I White I' 5 None 10 20

" o. 35. 10 D. 2 White 0'3 None IS 21

" 0.36.49 D. 1 Bluish-white 1'0 Brilliant 20 22

" 0.4-1. 35 D. ... Bluish-white 1'0 Slight 10 23

" 0·41. 50 D. ... White 1'0 Bright IS 24-
-

" 0·4-9·4-9 D. ... Greenish-white I'S Train 12 25

"
0.5 1. 8 D. .... White 0' 5 Slight 8 26

"
o. 54-. J2 D. ... Bluish-green 0' 5 None 4- 27

" 0·59·44- D. ... White 1'0 None 10 28

"
1. 9.4-6 D. ... Bluish-green 4'0 Brilliant: lasting 15 29

for 38

"
I. 16. 1,0 D. ... White 0'5 None '7 30

"
I. 18. 5 D. ... Bluish-white 1'0 None 8 31

The time is expressed in civil reckoning, commencing at midnight and counting from oh' to Z4h '



AT THE ROYAL.QBSERVATORY,·,GBBENWIOH,ilN imEMEAR 1899. tctili)

..)Io.....trJr
~... "Iflath of Meteor thrQllih-~e:.rs.

1lJl$e•

. ..

1 From a pointuni<1~Ylbetween a'lland f3 Ursre M~jorislto.wsrds A Drsre Majoris.

~.2 FrQUl ( Qygni to;18.'1point a; little \)eyond a Qygni.

3 'Fmm a CassiopeifB:towards Polams.

H- From a point a.little above "/ Andromedre towards,p..Andromedm.

·5 From a point.,nearJ/3Jhssiopeire .towards a CygnL

6 From a point near /3 Cephei towards 'YJ Cassiopeire.

7 From a point f S.W. of £ Cygni towards a IAquilre.

8 From K Andromedre towards /3 Pegasi.

9 From a point near a Aquiloo fell vertically downwards.

10 From f3 Cephei towards a. Cygni.

II From 7T' Herculis towards a Ophiuchi.

12 From a point near f6 Capricorni towards 8 :Aquarii.

13 From a Andromedre towards a Pegasi:

I

l+ From y Dracomstowards n Lyrre.

·~5 From. K Cygni lit()<w~rds a point near~'Y Lyroo.

16 From 7T' Pegasirterwards (j Pegasi. i.
!

~7 From. a point nea.r.,,/ Cephei towards Polaris. I

18 FroID 'Y Dracoy, to'Wards ill. Lyrre.

"'9 Fram a pointmuT.a £A.quiloo fell ,veI:tically downwar.da. I
;

~o Fram £ Pegasi.\towsrds 8 Capricomi.

21 Frwn f Gygni tOWiards a Aquilre.·

2.2 :Fram K Andromoed.re'ltowards a p.egasi.

1.3 From ( Pegasi towards 8 Capricorni

zf From'Y Cygni fell vertically downwards.
!

1.5 From a Cephei towards',,/ Draconis.

1.6 From y Cephei towards f3 Ursre Minoris.

1.7 From f3 Cygni towards a Lyrre.

1.8 From a Cassiopeire to a point midway between a and 'Y Pegasi.

1.9 From /3 Andromedre towards a Arietis.

30 Fr<nn a Lyrre fell wrtically downwards.

31 Fr<lIIl f3 Persei to.a point a little N .0£ the Pleiades.

-

-



(civ) OBSERVATIONS OF LUMINOUS METEORS,

Month and Day,
1899·

August 10

"
"

"

"
"

"

"
"

"

"

"

"
"

"
"
"
"

"
"

"
"

"

"

"
"

"

"

"

"

Greenwich
Civil Time.

h m 8

21. 49' 10

21. 54. 19

21. 54.36

21.55. 1 3

21. 55· 44

22. u. 16

22. !3· 9

22. 19. 55

22.24·49

22.28·37

22.3 2 • 56

22·34·44

22. 37. 33

22.38.43

22. 51. 59

22. 53. 34

22. 54. 23

22. 59. 15

23. o. 16

23. 10. 10

23· 21. 34

23. 22. I

Observer.

R.

C.

R. 1

R.

C.

J.

R.

J.

R.

C.

R.

C.

D.

J.

D.

D.

D.

J.

R.

D.

J.

R.

D.

D.

D.

D:

J.

D.

R.

J.

D.

R.

Apparent Size !
of Meteor in

Star-Magnitudes. I
!

2

3

3

>1

>1

>1

3

4-

3

3

2

2

>1

2

>1

2

2

2

2

3

>1

Colour
of Meteor.

Bluish-white

Bluish-white

Bluish-white

Bluish-white

Bluish-white

Bluish-white

Bluish-white

Bluish-white

Bluish-white

Bluish-white

Whitish-green

Bluish-white

White

Bluish

Bluish-white

White

Bluish-white

Bluish-white

Bluish-white

Greenish-white

Bluish-white

Bluish-white

White

Greenish-white

White

Bluish-white

White

White

Bluish-white

Bluish-white

Bluish-green

Bluish-white

Duratiou of
Meteor In

Seconds of Time.

1'5

0'4

O' 5

O' 5

1 '0

0'5

O' 5

1'0

O' 5

0·8

1'0

O' 5

3'0,

1'0

0'5

2'0

O' 5

O' 5

1'0

O' 5

2'0

1'0

I' 5

2'0

1'0

1'0

O' 5

1'0

O' 5

0'5

• Appearance
and Duration
. of Train.

Long train

None

None

None

Long train:
lasting a.bout 51

Slight

None

None

None

None

Brilliant

Slight

Very bright

Bright

None

Bright

Brilliant

None

Slight

Brilliant

Slight

None

Very bright:
Broken

Bright

Broken

Bright

Slight

None

Slight

Bright

Broken

None

Length of
Meteor's
.Path in
Degrees.

o

8

5

20

10

5

20

5

6

20

20

5

20

10

5

20

20

10

10

15

20

JO

12

10

25

5

5

No.fflr
:Refer
ence.

6

1

8

9

10

II

12

J1

18

20

22

30

The time is expressed io civil reckoning commencing at midnight and counting from 011' to :z.4h •



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (cv)

".---

No. for
Refer· Path of Meteor through the Stars.
ence.

1 From 0 Andromedre to a point between a and f3 Pegasi.

2 From y Andromedre to a point a little above 0 Andromeda>.

3 From a point between a and f3 Peg~si towards E Pegasi.

4- From ep Andromedre to a point a little above 0 Andromedre.

S From a point a little below 0 AJldromedre towards a Andromedre.

6 From f3 Persei towards y Andromedre.

7 From a point near a Cassiopeire towards f3 CepheL

8 From 8 Piscillm towards a Pegasi.

9
I

From a point a little below' Cassiopeire towards a Cygni.

10 i Fl'om K Draconis to a point a little beyond A Draconis.

II From E Cassiopeire towards f3 Cephei.

12 From a point between 'YJ and 7r Pegasi towards 0 Pegasi.

13 From 'YJ Ursre Majoris towards Arcturus.

14- From a point a little below 23 Ursre Majoris moved towards a Canum Venaticum.

is From K Ophluchi fell vertically downwards.

16 From f3 Cephei towards y Draconis.

17 From K Draconis towards 'YJ Herculis.

18 From f3 Andromedre towards y Pegasi.

19 From , Cephei towards Polaris.

20 From a Cephei towards 'Y Draconis.

21 From E Cassiopeire to a point Ilear f3 Cephei.

22 From E Cephei towards f3 Pegasi.

23 . From 'YJ Ursre Majoris to a point a little to N.W. of Arcturus.

24- From f3 Bootis towards a Coronre.

25 From 'Y Draconis to a point a little to the N. of a Lyrre.

26 From'T Herculis to a point between a Coronre and.f3 Bootis.

27 From a point a little to the right of a Persei moved towards y Trianguli.

28 From a Lyrre to 109 Herculis.

29 From A Andromedre to 7r Pegasi.

30 From Polaris towards E Ursre Majoris.

31 From 'YJ Aquilre fell vertically downwards.

32 From y Persei towards E Cassiopeire.

---
~

-
GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1899. o



(cvi)

'I

OBSERVATIONS OF LUMINOUS METEORS,

Month and Day, Greenwich Apparent S~e Colour Duration of Appearance Length of No. for
Observer. of Meteor in Meteor in and Duration Meteor's

1899. Civil Time. of Meteor. Path in Refer·
Star-Magnitudes. Seconds of Time. of Train. Degrees. ence.

-
h m 8 s 0

August 10 23· 25· 7 J. >1 Bluish 1'0 None 15 I

" 23· 30.59 D. I White 2'0 Brilliant '20 2

" 23· 33· S2 D. I Bluish-white I'S Bright IZ 3

~ J. ' Bluish-white
" 23.34. 29 2 1'0 None 10 4

" 23· 37· 8 R. 2 Greenish-white 1'0 Bright 20 S

" 23·39·55 D. 3 vVhite 0'5 None 5 6

"
23.42. 22 J. 3 Bluish-white 1'0 Bright, slightly 15 7

broken

" 23· 43· 27 J. 3 Bluish.white 1'0 Brilliant 20 8

" 23.43.40 C. 4- Blui&h-white 0'4 Bright, lasting 28 3 9

" 23·47· 33 J. z Bluish 1'0 None 15 10

" 23·47·47 D.

I

>1 Bluish-white I' 5 Bright 15 'II

" 23· 52. 3 D. I White 0'8 Bright 4 12

" 23· 57· 8 C. 3 Greenish-white O' 5 None 4 13

" 23.57.50 R. 2 Bluish-white 0'5 None 10 14

" 23. 58. IJ D. I White O' 5 Bright 10 15

" 23· 58,47 C. 2 Bluish-white 0'4 None 3 16

-_._-

¥

August II o. I. 7 D. I Bluish-white 0'5 Broken 15 17

"
o. 3· 0 J. >1 Bluish-green 1'0 None 20 18

"
o. 3· 58 C. 2 Bluish-white 0·6 Slight 5 19

"
o. 5·34 J. I Bluish-white 0'5 None 10 20

C. Bluish-white
I

"
O. 10. 15 2 O' 5 Brilliant 15 21

I

"
O. 10. 30 D. >1 Bluish-white 3'0 Brilliant 20 22

"
0.13. 20 J. 3 Bluish 1'0 Bright 20 23

"
o. 17. 58 R.&J. 2 Bluish-white 1'0 Bright 20 24

"
0.18.28 D. Jupiter Bluish-white z·o Very bright 20 25

" 0.21·43 J. 3 Bluish-white O' 5 Bright 10 26

"
0.26. 5 D. 2 ' "'"hite 0'5 None 5 27

.
0.28.21 D. White Bright, broken 28

"
I 1"5 15

" 0.29· 27 D. >1 Bluish-white 1'0 Brilliant 20 29

"
0.30. 28 . J. 4 Bluish z·o Brillia.nt 25 30

"
0.34.42 D. '2 Greenish-white 0'5 Slight 7 31

,
The time is expressed in civil reckoning, commencing at midnight and counting from oh. to 2,4

h.

.,
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899.

Path of Meteor through the St&1'$.

(~vii)

--:--~r--------'----------------------------------------_""'- __I

I From '1r Pegasi towards a point near a Aquarii.

s From a point near I( Draconis towards a Coronre.

3 From 'YJ Cygni tow,ards 3I Aquilre.

+ From a point a little above f3 Cassiopeim towards Polaris.

5 From f3 Camelopardali towards K Draconis.

6 From £ Draconis towards a Canum Venaticum.

7 From f3 Cassiopeire towards a Cygni.

8 From a Andromeda- towards () Aquarii.

9 From a point mid way between y and £ Cassiopeim towards f3 Cassiopeire.

10 From a point near y Arietis fell vertically downwards.

I I From f3 Draconis towards 8 Herculis.

12 From a Ophiuchi towards A Ophiuchi.

13 From £ Persei to ~ Persei.

1+ From 'YJ Piscium fell vertically downwards.

15 From 'YJ Herculis towards f3 Bootis.

16

17

IS-

19

%.0

21

22

23

2+

25

26

27
"

28

29

30

31

From a point between a and 8 Persei moved towards £ Persei.

From a point near 'YJ Hercuiis towards f3 Herculis.

From 8 Aurig~ towards Castor.

Fro.m A. Persei towards a Aurigre.

From a point nea.:r Polaris moved to a point a little above £ Cassiopeim.

From B2 Camelopardali towards A. Draconis.

From t Cygni towards 'YJ Aquilre.

From a Cygni towards £ Pegasi.

From a :tyrre moved to a point near a Ophiuchi.

From a point between a Lyrm and y Draconis moved tow~rds f3 Herculis.

From 8 Cassiopeire towards f3 Persei.

From 102 Herculis towards a Ophiuchi.

From £ Pegasi fell vertically downwards.

From 90 Herculis towards a Herculis.

From a point a little below Polaris moved towards 'YJ .Draconis.

From fL Aquilm to AAquilre.

; ,



(cviii) OBSERVATIONS OF LUMINOUS METEORS,

Month and Day,
1899.

Greenwich
Civil Time. Observer.

Apparent Size
of Meteor in

Star :Magnitudes.
Colour

of Meteor.
Duration of
~leteor in

Seconds of Time.

Appearance
and Duration

of Train.

Length of
Meteor's
Path in
Degrees.

:No. for
Refer
ence.

I Ih m s s ?

August II o. 35. II C. 3 Bluish·white O' 5 None 3 I

" o. 35· ~5 J. 3 Bluish 1'0 Bright 1S ~

" 0.40.3 1 D. 1 Bluish-white 1'0 Slight IS 3

" 0.40.46 C. 1 Bluish-white 0'4- Slight 5 4 :

" 0.4-0.57 J. 4- Bluish-white o· 5 Br.ight 15 S

" 0·44·47 J. z 'White O' 5 Slight zo 6 "

0.46.45 R. Bluish-white Train
,1

"
2 1'0 ZO 7 !

;

" 0.47.41 D. I White o· 5 Bright 15 8

" 0.48. 16 J. 2 Bluish-white 1'0 Slight 25 9

" 0.5 1.46 H. 1 Bluish-white z·o Train 10 10

" 0·54·34 J. 3 Bluish-white 1'0 Bright 10 II

o. 55· ~3 C. ~ Bluish-white 0·6 . Brilliant 10 IZ

"

" 0.56.40 D. 1 Bluish-white 0'5 Slight 5 13

" 0.56.44- R. I Bluish-white 1'0 None 10 14-

" o. S7.~6 C. ~ Bluish-white o·g Train 15 IS

"
0·58.~0 R. 1 Bluish·white 0'5 None 10 16

I. o. 6 C. 3 Bluish-white 0'5 None 5 17
I

"
,

"
I. 4· IS C. I 13luish-white 1'0 Brilliant 10 18

"
I. 6. 10 R. I Bluish-white O' S None 10 19

"
I. 8·59 D. I White 1'0 Broken 8 10

!

"
I. 9·53 J. >1 -Bluish-white 0'5 Slight 10 11

I. U. 51 C. 3 Bluish-white 0'5 Train lasted 10 11 I
" about 18

" I. u. 54 C. ~ Bluish-white 0·6 Slight 10 ~3

"
1.14.41 J. 1 Bluish-white o'S Slight 10 14

"
I. 2I. 44 C. 3 Bluish-white 0'4- None S ~S

, I.~~. 30 R. >1 Bktish-white o'S Slight 10 16

"
J. 18. 7 R. 1 Bluish-white 0'3 ... S ~i

, I. ~8. 7 C. 1 Bluish-white o'S Brilliant 8 18

" 1. 2 9. 13 D. I Bluish-white 1'0 Bright 10 19

" I. 19, 31 R. ~ Greenish-white 1'0 Brilliant ~o 30

" I. 34· 38 D. >1 White 1'5 Brilliant ~0 31

" 1·34· 39 C. ~ Bluish-white 0·6 Long Train 10 31

The time is expressed in civil reckoning, commencing at midnight and counting from oh. to Z4h
.

,
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AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899. (cix)

-
No. for
Befer- Path of Meteor through the stars.
enee.

I
I I From P 54- Camelopal'dali towards a Camelopardali.

2. From a point a little above Polaris disappeared near' Draconis. J,

3 From 31 Aquilm towards 1 V ulpeculm.

4- From () Persei moved towards a point midway between f3 and 'Y Andromedre.

5 From· y Draconis towards 0 Hereulis.

6 From f3 Camelopardali fell vertically downwards.

7 From 51 Andromedre towards f3 Pegasi.

8 From £ Pegasi towards f3 Aquarii.

9 :Moved from 'YJ Draconis and disappeared near 'Y Ursre Majoris.

10 :From 7 Camelopardali towards () Aurigre.

II From f3 Ursre Minoris to 'YJ Ursre l\fajoris.

12 From a point a little to the right of 'Y Persei towards 'Y Andromedre.

13 From a point near y Ursre Minoris moved towards, Ursre Minoris.

14- From' Cassiopeire towards a Andromedre.

15 From P 5-1 Camelopardali towards Polaris.

16 From X Piscium fell vertically down wards.

1"7 From , Cassiopeire towards A Andromedre.I

18 From f3 Andromedre moved to a point midway between a and 'Y Persei.

19 From a poin.t midway between 'Y and f3 Andromedre towards a Andromedre.

20 From ~ Cygni towards a Lyrre.

21 From 'Y Persei towards £ Cassiopeire.

22. From A Persei towards 0 Aurigre.

23 From f3 Trianguli towards a Persei.

24- From 'Y Draconis towards f3 Herctllis.

25 From 0 Ursm Majoris to ~ Ursre Majoris..

26 From, Urare Majoris fell vertically downwards.

27 From a Urare Majoris towards () Ursre Majoris.

28 From () Cygni towards a Lyrre.

29 From , Cygni towards £ Pegasi.

30 From a Aquilre fell vertically downwards.

31 Front 'YJ Aquilre fell vertically downwards.

32 From ~ Ursre Minoris to I( Draconis.

- ,.,



(ex) OBSERVATIONS OF LUMINOUS METEORS,

Month and Day. Greenwich Apparent Size Duration of Appearance Length of No. for
Observer. of'MeteOT in Colour Meteor in and Duration Meteor's Refer--

%899· Civil Time. Star Magnitudes. of Meteor. Seconds of Time. of Train. Pat,h in ence,Degrees.

h m S s 0

August JI 1·37· 3 J. 3 Bluish-white 1'0 None 10 I

"
J. 38. 26 R. 3 Bluish-white 2'0 Bright 20' z;

" 1.39. 18 C. 3 Bluish-white 0'4 None 6- 3

" J. 39· 24 D. 2 Blllish-white 0'5 Broken 10' ..-

" I. 39. 41 J. 4- White 0'5 Bright 20' ;

"
1.4-°. 5 I D. 2 White 0' 5 None n 6

"
I. 4-0. 5+ D. I White 0' '5 Broken I2 7

"
I. +1. 9 D. I White 0'5 Brilliant 20 8

"
I. +2. 27 J. 3 Bluish-white 1'0 Bright 15 9'

"
I. 43. 10 C. 2 Bluish-white o·g Slight 15 10

" I. 43. 38 R. .. , Bluish-white 0' 3 None 5 11

I. 4-6. 56 R. Bluish-white- 0'3
. None 5 u

H
...

" I. +7. +6 J. >1 Bluish-white 0'5 None 10 13

" I. +7, 56 C. 2 Bluish-white 0" 5 None 10 1.+

" I. +9' 26 R. ... Greenish-white 1'0 Bright 20 15

" I. 51. 50 J. I Bluish-white 0'5 Slight 15 16

" I. 51.5° D. >1 Bluish-white o· 5 Bright 25 17

" I. 51. 52 D. I Bluish-white 0"5 Bright 12' 18

"
I. 52.46 C. 3 Blmsh-white 0·4 None 8 19'

" 22. 55· 59 J. 2 Bluish-white 1'0 Bright 10 20

" 22.5 8.5 1 J. 3 Bluish-white 2'0 Brilliant 10 21

" 23· J. 4- J. I Bluish-white 0'5 None 5 22

" 23· I. 18 D. >1 Bluish-white 2'0 Brilliant 25 23

" 23· 5· 4- J. 3 Bluish-white I' 0 Brilliant 5 24-

" 23· 9· 3+ J. z White 1'0 Bright 10 25

" 23· 9· 50 D. >1 White 2'0 Very brilliant, 30 26
lasting ZS

I' 23· 17· 3 J. 2 Bluish-white 1·5 Slight 20 27

" 23. 17· 56 D. I Bluish-white I' 0 Broken 20 28

" 23·+5·33 D. >1 White 3'0 Brilliant 35 29

" 23.+9.3 2 J. 4- Bluish-white 2'0 Bl'illiant

I

20 30

" 23· 52. 17 D. 2 White 1'0 None 10 31

" 23· 56. 17 J. + Bluish-white 3'0 BriBiant 20 32

I

The time is expressed in civil reckoning, commencing at midnight and counting from Oh. to 24h• I~..



AT THE ROYAL OBSIDRVATORY, .GREENWICH, m THE YEAR 1899. . (cxi)

No. for
.Refer- Path of Meteor t1l:roughthe-Stars.
ence.

-

I From a Persei towards a Aurigre.

2 From a point between 'Y and {3.Andromedoo moved towards a Andromedoo.

3 From ~ Au.rigre towards 2I Lyncis.

4- From a Delphini towards 'YJ Aquilre.

5 Moved from f3 Andromedre and disappeared near 'Y Piscium.
.t

6 From a point a little above '7r'He:rrculis towards ~ Herculis.

7 From a point near '7r' Herculis moved to a point a little below ( Herculis.

8 From a point a little to the N.af a Lyrre moved. towards aHerculis.

9 From a point near 'Y Draconis moved towards'7r' Herculis.

10 From 8 Cygni towards a Aquilre.

II From a Arietis fell vertically downwards.

I2 From a Tauri fell vertica.lly downwards.

13 From a poi,t a little to the N. of 'Y Persei fell vertically downwards and disappeared near a Aurigle

14- From /3 Trianguli towards 'YJ Piscium.

15 From a Aquilre towards a Lyrre.

16 Moved from /3 Persei and disappeared near the Pleiades.

17 From ( Cygni towards a Aquiloo~

18 From K Cygni towards a Lyroo.

19 From A UrSle Minoris towards aUrsre Minoris.

20 From /3 Persei towards ,( Ariens.

21 From {3 Andromedoo moved slowly towards a Arietis.

22 From /3 Andromedre towards 'Y Pe~asi.

23 FroIIJ, a points little above /3 Cygni tOWaI'ds 8 Serpentis.

24- Moved from a point a little N. of {3 Andromedoo and disappeared between a and 8 Andromedoo.

25 From a point near a Persei fell vertically downwards, disappearing near L Aurigre.

·26 From L Draconis to a point midway between t Herculis and a Coronre.

27 From a Cassiopeire towards {3 Pegasi.

28 From a point near E Pegasi toa 'point a little E. of ~8 ,Capricorni.

29 From 1L point between /3 and 'Y L'Yrre towards a Ophiuchi.

30 From t Cepb.ei towards /3 Ursre Minoris.

31 From a point near ~ Herculis to'wards a point near .a Ophiuchi

32 Moved from i' Andromedre and disappeared near 'YJ Pisciuni.

-

-



(cxii) OBSERVATIONS - OF LUMINOUS METEORS,

Month and Da,. Greenwich Apparent Size Colour Duration of Appearance Length of No. for
Observer. of Meteor In Meteor in and Duration Meteor's Refer·

1:899- Civil Time. Star Magnitudes. of Meteor. Seconds of Time. of Train. Path in ence.Degrees.

h m 8 8 0

August u 0, 2. 31 J, >1 Bluish-white 0' 5 None 15 I

" O. 2. 56 D, 2 Greenish-white I' 5 Slight io 2

"
o. 7,2+ J. 2 Bluish·white 2'0 Slight, broken 30 3

"
0, II, II J, 3 Bluish 2'0 Brilliant 35 f

" 0, 14.,26 D, 1 White O' 5 None 8 5

" 0,17· 9 D. 2 White 1'0 Slight· 10 6

"
0, 17, 16 J, 3 Bluish-white 1'0 Bright 25 7

"
0.2I. 7 D. I Bluish-white 0' 5 None 12 8

" 0.28,35 J. 2 Bluish-white 1'.0 Slight 20 9

" 0,31. 8 J. >1 White O' 5 Slight 10 10

" 0,31. +5 D. I White O' 5 Slight 8 II

" o. 33. 5+ J, 2 Bluish-white 1'0 Sligllt 20 12

" 0, +I. 6 D. >1 Bluish·white 3'0 Bril1ian~ 25 13

.
White Bright

" o. +2. I D. >1 1'0 15 1+

" 0,53· 0 J. 3 Bluish·white 1'0 Bright 25 15

" 0·5+· + D. I White z·o Brilliant 25 16 i
" I. I. 32 D. I Bluish-white I' 5 Slight 20 17

" I. 3.+1 J, 3 Bluish-white 1'0 Bright 10 18

" 21.55, 3 1 C. 3 Bluish-white I 0·6 None + 19

"
21. 56. II C. 2 Bluish-white 1'0 Long 10 20

" 2 I. 59· 0 J. 3 Bluish-white 1'0 Bright 5- 2I

"
22, 3, 8 C. 3 Bluish-white 0' 5 Short 5 22.

"
22. +.12 J. +' Bluish-white 1'0 Brilliant, 35 23

lasting 28

" 22. 8.+8 J. 2 Bluish·white 0' 5 Slight 10 2+

"
22. 10, 18 C. I Bluish-white 0'7 None 12 25

"
22.16,13 J, I Bluish-white 0'5 None 5 26

" 22. 16. 29 C. 2 Bluish-white 0' 5 Brilliant 8 27

" 22. 19. 50 C. I Greenish·white 1'0 Long, lasting 58 15 28

" 2.2. 20. 58 J. + Bluish 2~0 Brilliant, 3
s 25 29

" 22.35. 1 5 C. I Bluish·white 1'0 Bright 10 30

"
22. 38. 16 J. 2 Bluish-white 1'0 Bright 20 31

" 22. +1. 21 J. 3 Bluish-white 1'0 Brilliant, 1!8 40 32

The time is expressed in civil reckoning, commencing at midnight and counting f('om ob. to Z4h.

,-~



AT THE ROYAL OnsiRvATORY, GREJmWIC1I; di{ TIllt: YEAR 1899. (cxiii)i

j

No.jdi, ,
Pa.th of Meteor through the stars..RW:

enlle';' I:
. __....- .. , .-.-

.
[

I From (J Cepheitoa point midway between Polaris and 'Y Cassiopeire.
j

z From 68 Cygni passed across £ Cygni and disappeared a little below that star.

3 Fr6m f3 Lacertre towards (J Pegasi.

4- Frobl 8 Perser mdve<:l'towards Polaris and disappeared a little beyond that star.
'"

; 5 From u Cephei; toWards u Cygni.
.~

6 From a point n~ar eCephei to a point a little N. of 8 Oygni.

7 From E Cassiopeire' towards a Cygni..
8 Froin u Lacertre towards p. Cygni.

[

9 From () Persei towards u Andromedre.

10" From a point near 'Y Andromedre to'a point a little beyond f3 Andromedre.

'II' From a point midway between 0)3 and 3z Oygni towards 4-7 Oygni.

1:Z: From ep Andromedre' towards '1/ Pegasi.

113: From a point a little above E Cygni towards u Aquilre.

14-' From f3 Capricorni fell vertically downwards.
•

1'5' ~rom 'Y Persei towards P 2I Ursre Minoris.

16; From 8 Cygnitowards X Cygni.

17 Moved from a point near £ Pegasi and disappeared a little below f3 Aquarii.

18 From p. Herculis fell vertically downwards and disappeared near u Ophiuchi.

19 From gBootis to a point about 20 below u Bootis.

zo From u' Herculis passed across K Ophiuchi.

2I ~ From a point near' 'YJ Persei towards p. Persei.

2Z' From A Herculis towards a Herculis.

23 From u Draconis towards u Coronre.

24- From 'Y Cassiopeire towards u Cygni.

25 From E Ursre Minoris to a point a little beyond 'Y Ursro Minoris.

: 26 From'YJ Piscium towards t Pegasi.

~
From v Ursre Majoris to f3 Ursre Majoris.27

28 From a point midway between t and {J Herculis to u Ophiuchi.

z9 From () Andromedre towards £ Pegasi.

30 From E Pegasi towards a point midway between E Aquarii and () Aquilre.

31 From £ Pegasi towards () Capricorni.

3z From 'Y Persei towards £ Draconis.

- .

i
i

GREENWICH MAGNJ!lTICAL AND METEOROLOGICAL OBSERVATIONS, 1899. p



,(cxiv) OBSERVATIONS OF LUMINOUS METEORS,

I

IMonth aDd Day, Greenwich Afparent Size Colour Duration of Appearance Length of No. forMeteor's
:r!lgg. Civil Time. Observer. o Meteorin of Meteor. Meteor in and Duration Path in Refer-

Star Magnitudes. Seconds of Time. of Train. Degrees. enC6.

I
I

I

h m s . 8 0 !

August U 22.46. I J. 2 Bluish-white 0'5 None 15 I I'II

" 22·49· I J. 3 Bluish-white 1·0 Bright 15 2 I,
I:

" 22. 52.28 J. >1 Bluish-white o· 5 Slight 10 3

" 23· 1·44 C. 2 Bluish-white 1'0 Brilliant IS 4
..

" 23- 5· 4 J. >1 White 0'5 Slight 15 5

" 23· 5· 43 C. 2 Bluish-white O' 5 Slight 5 6

" 23- 9· 31 J. 3 Bluish-white 1'0 Brilliant 20 7

" 23. 10. 15 C. 2 Bluish-white O' 5 Slight 5 8

" 23· 13· 44- C. I Bluish-white· 1'0. Brilliant 10 9

J) 23. i6. II J. 2 Bluish-white 0'3 Slight 5 10

" 23. 22.49 J. I Bluish,-white 0'3 None 5 II

23. 36. 24- J. Bluish-white
.

Slight" 1 0'5 15 IZ

" 23· 41. 6 J. I Bluish-white O' 5 None 10 13

" 23· 43. 18 C. 1 Bluish-white 1'5 Brilliant 1.5 14.
" 23· So. 44 C. 1 Bluish-white 1'0 Long 20 15

" 23. 56. 23 J. 3 Bluish-white 1·0 Brilliant, I!s 10 16

" 23· 57· 17 C. 2 Bluish-white 1·0 Brilliant 20 17

August 13 o. I. 4- C. ... Bluish-white 0'5 Slight 10 18
,-

1.28 J. Bluish-white
,',-

Brilliant, 88 . 19
"

o. > 3. 0 49

"
o. 7· 3 C. 3 Bluish-white 1·5 Brilliant, 18 25 20

" o. 8.37 J. >1 Bluish-white o· 5 Slight 15 ZI

" o. 17. 2S J. I Bluish-white 1·0 Slight 10 22

" o. 17. 39 C. 2 Bluish-white 0·6 Slight 10 23

" o. 17. S8 J. 2 Bluish-white o· 5 Bright 10 2+

" o. 19.29 C. I Bluish-white 1·0 Brilliant IS 25

November 8 23. 18.+0 N. >1 Bluish-white 2'0 Brilliant 7 26

I

November 16 +·35· F.&B. 2 Reddish ... ... 20 27

" +- 38. 3 F.&B. 2 Bluish-white ... ... IS 28

" 5· 33· 3J F.&B. I Reddish ... ... 15 29

" S· 36. S9 F.&J.E. ... Bluish-white O' S None IS 30

The time is expressed in civil reckoning, commencing at midnight and counting from oh. to 2,4h.



AT THE ROyAL OBSERVATORY, GREENWICH,. IN· THE YEAR 1899. (cxv)

No. for
Refer- Path of M.eteor through the Stars. \

ence.

I From " Draconis. towards ( Bootis•.

z From." Draconis moved towards a point midway between 8 and ~ Herculis.

3 From a. Equulei fell vertically downwards.

4- From "1 Herculis to X Serpentis.

S From '1J Pegasi to K Delphini.

6 From v Ursre Majoris towards a point midway between a. and f3 Ursre Majoris.

7 From () Andromedre towards a. Equulei.

8 From a. Delphini towards a. Aquilre.

9 From a point midway between w Draconis and." Ursre Minoris towards (. Draconis.

10 From a point between", and v Pegasi fell vertically downwards.

I] From 8 Ursre Minoris towards ~ Draconis. I

u .From f3 Lacertre towards t. Pegasi.

13 From , Cephei towards "1 Cephei.

14- From 8 Delphini to 69 Aquilre.

IS FromE Pegasi to '1J Aquilre.

16 Fron f3 Cephei towards f3 Ursre Minoris.

17 From ~ Draconis to II- Herculis.

18 From the centre of the Pleiades dropped vertically downwards.

19 From f3 Cephei towards a. Ophiuchi.

zo From 8 Cygni to a point near a. Ophiuehi.

ZI From ECygni towards a. Delphini.
I

zz From EPegasi towards 8 Capricorni.

Z3 From." to p Cassiopeire.

Z4- From "1 Persei towards f3 Piscium.

z5 From ." to a. Pegasi.

z6 From a Persei moved slowly across Capella, the latter being near the centre of the meteor's path.

z7 From f3 Leonia moved in a N.E. direction (seen through a break in the clouds).

z8 From 8 Leonis moved in a N.E. direction (seen through a break in the clouds); cloudy till Sh 15m •

z9 From Arcturus towards f3 Herculis.

30 From pI Leonis towards b3 Hydrre.

I
-



(cxvi) OBSERVATlONtt OF> LUMINOUS- MmnoRS:;-

..- "'" .- .........",...

IApparent Size Dura.tion of Appearance Lengthot
'~orMonth and Day. Greenwich Colour Meteor's

1899· Civil Time. Observer. ot MieteeP1Dl. of Meteor. Meteor in and Duration

I
Path in " 'f'!

Star Magnitudes. Seconds of Time. of Train. Degrees. ' eddtt'

.-."'_. . ' ... ,. -- ..... _-,. -......-
I

ih m s s I 0

November 16 5· 4-4- 5 M.&C. >1 Blue ... S1i~hll Il(}' I

" 5· 45· 19 S. &J.E. 2 ... ... ... 8> 2

" 5· 45' 19 S. &J.E. 2 ... ..... ... 8:·' 3

" 5· 51·49 J. E. 3 ... ... None 8~' 4-

" 5· 53· 8 F.&B. 3 Bluish-white ... ... f' 5 I:

5· 55· S5 M. None 6,' 6 I

"
2 ... ... :

" 5· 56. 44- J. E., 2 Yellow .... None' 8/ 7
M.,&S.

" 5.56.44- C. 3 Bluish-white ... None 10 8

" 5· 57· 8 F.&B. 3 Bluish~white ... ... 10 9

"
6. 3,48 M.&S. I Bluish-white 1'0 '" 15 10

"
6. 4-. 3 F.&B. 3 Bluish-white .." ... 10 II

" 6. 4· 43 F.&B. 3 Bluish-white ... ... 10 12

"
6. 5· 4 J.E.&S. 3 Bluish-white ... ... 7 13

" 6. 10.48 M., J. E., >1 Blue ... Fine, 18 15 14-
&S.

"
6. 15. 4 J.E. 2 White ." ... Ie)' 15

" 6. 15· 29 C. >1 Blue 1'5 Slight 15 16'

November 26 18. 3· 32 C. I Bluish·whitei ... Bright' 20 17'
i i ..-, . -

,

The time is expressed in civil reckoning, commencing at midnight and counting from oh. to 24h•

...

~_ ..,.-
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A'I THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1899.

No. for
.Refer- Path of Meteor through the Stars.
ence.

I From 'YJ Ursre Majoris towards t Herculis.

2 From a point midway between Castor and Pollux towards () Anrigre (observed through thin clouds).

3 From a point a little to the S. of Castor towards () Geminorum (observed through clouds).

4- From a point a little to the N.W. of o'Crateris towards ~ Hydrre.

5 F~om 'YJ Virginis moved in aN.E. direction.

6 From 6 Bootis to a point near a Bootis.

7 From a point a little to the S.W. of 4-2 Leonis toward K Leonis.

8 From a point near Pollux moved to a point midway 8 and E Geminorum.

9 From a point midway between a and y Leonis moved in a S.W. direction.

10 From a point midway between 54- Leonia and y Comre towards 37 Comre.

I I From f3 Leonis moved in a N.E. direction.

12 From Arcturus moved in a N.E. direction.

13 From a point a little to the N.W. of 54- Leonis towards Regulus.

14- From a point.somewhat to the right of a Leonis towards a point to the right of a Hydrre.

15 From a point between ep and 61 Leonis moved towards y Crateris and disappeared behind clouds.

16 From a point near 63 Aurigre towards 8 Persei.

17 From y Pegasi towards L Ceti.

GREENWICH MAGNETICAL AND METEOBOLOGIdAL OmiERVATIONS, 18991 Q
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